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2-ME . 2-mercaptoethanol

B buffer : carbonate-bicarbonate buffer

BrdU : bromodeoxyuridine

BSA bovine serum albumin

Bsd : blasticidin

cDNA : complementary deoxyribonucleic acid
CMV : cytomegalovirus promoter

CRPC . castration-resistant prostate cancer
D-MEM : dulbecco’s modified eagle medium
DMSO : dimethyl sulfoxide

EDTA : ethylenediaminetetraacetic acid
EGFR : epithelial growth factor receptor
ELISA : enzyme-linked immunosorbent assay
EMT . epithelial-mesenchymal transition

ER estrogen receptor

Fc : fragment cystalizable

FCM : flow cytometry

FCS . fetal calf serum

FGFR . fibroblast growth factor receptor
FITC : fluorescent isothiocyanate

GPI : glycosylphosphatidylinositol

HE : hematoxylin and eosin

Her2 : human epithelial growth factor receptor-related 2
HRP : horseradish peroxidase



IRES : internal ribosomal entry site

LV : lentivirus

MAPK : mitogen-activated protein kinase

MCS : multi-cloning site

MFI : mean fluorescence intensity

MOI : multiplicity of infection

oD : optical density

PBS : phosphate buffered saline

PBST : phosphate buffered saline containing tween20
PCR : polymerase chain reaction

PFA : paraformaldehyde

PR : progesterone receptor

scFv : single-chain variable fragment

SDS : sodium dodecyl sulfate

SIN . self-inactivating

SPR : surface plasmon resonance

TBS . tris-buffered saline

TBST . tris-buffered saline containing tween20
TGFR : transforming growth factor receptor

TK . tyrosine kinase

TMB . 3,3',5,5'-Tetramethylbenzidine

TNFR : tumor necrosis factor receptor

Tris . tris(hydroxymethyl)aminomethane
VEGFR2 : vascular endothelial growth factor receptor 2
VSV-G : vesicular stomatitis virus G glycoprotein
YFP yellow fluorescent protein
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ANAE. TENREEERTDIENEDEVVNIATSHD. BERSELEINU
TWB L ZOREHBETE EECHANAZBDIEAALEG. 14 AT A R
EDZMTIE., 6 AlC1 AN)EBEDON. ANWAGTHETHNITHEHESTIEE
HDHBRBICADDDHD . TDDX. HEEEHGIBMO—BEIW> THD
L AAAICKH T BIBEREDHE EHRRDENT NS, COLEDIREEDEE,
FWPEEICHWNTIE, LN AMRRDIESE(CBID D Her2 Z&MAt>, T OS>
TEMA (ER) - O RFOFTEAK (PR)EVDIERILESSBREERENE U
JoREEE (F1 Her2 HUiAT® ER HEMERE)NEL <HFEIN. EREMDOFE
PREBINTND 73, UL, INSEFIDER TR Her2, F/z(d ER/PR
BBIHEGITH D TH. BEZHITDDEIC. 7D 2-3 EIICMHENEL. NS
BEREFERATERRBIIENEEL LD TS ¥, Ffz. Her2/ER/PR D
FKIINET2MD Triple Negative 20 A (TNBC)ICZE D Tld, TN S EHZE
A2 ESXTEY . BIHDEBEENAZ UWRIRCHS 78, 7Dfles. L&t
DFEBICH UTIE. 2D FENEERROAIE (CHIFNEEoNTED. £
DORFEZTHEE T DITHDEFRNDETEN KD S TLND,

TDOR. BARETEINETIC., AFEENOIEHMERDIEREEEREZ
MR KL ERTHER [ATOTA SO ZREFEL TSR %, AEi0F
f(d T7—SHHRS A TS UICL B in vitro FUAMEESEE T OF A — LR (C
G LT, EEEARTHRRZEH U TV DIEREEEREERMICXT LT,
ERBEOFENICHAELRDIE/ VO0—FILTIHRZRR(HERTETDIRICH D,
CNUICKD. BRERRANEZS <EBHE NIz~ o007 L1 & REiaibs
2L, EHEEBEORIRD M ESHEMNE T DEKRIGHR EDIEEZ#FETT S
ZET. BEZLDIEHOFNSBRARBEREZNRN (SR DIAD Z & ZA]HE
Ulze UTzh' o TAKSMIE. BIESNIZLBRDEREZ 1 DI DIREL TA
AR ZRTE U CWLTIEREDIFNRIEDEREZ I TR T DRl EZE X 5N D,
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ZIT. ANADEFEENRERICARMZERA LUz E S, ERFRERT
(FFERANRBHSNT . AN AMBETOAREIRLU CTVWDIFRANABEEDSZ
BOWETZECHRIILTWNS °. ZOHRTE. BFHENKMEBETH D Eph
receptor A10 (EphA10)(CEB U TEMTUIZHER. ADAICHIT DREADET
o> ) CEIERHE(C EphA10 ORBENBET IR CNETICHSHE L.
EphA10 (FESADEMLICES LU TWRaREMN S D T EERUTER Y, &
7z. EphA10 (&, 16 FEREDE MEEHEMICESWNT, FBERESITEERENZRD S
g oz Ens. RAEBIFEEOEVWZERTSHD. ANADEERA
BRI EEZEZIBND. UL, DFRRNEBEEOEN EEVERN. 15D
FOFEIREHM EEOMWEECIKFI DI EZEZEINCE,. LR UERIRIFIECET
DETOHREDH T EphA10 DEEEN E U TOEMZHET D EFFET
E1x0, U T, EphA10 ZEN & UIEBEBEEDERZESDH DIZHIC (.
EphA10 DEN AR/ IEFEBETORIRIFEZ X DFFMICART L. RIRMERT
DHEEZBASMNCT D ENRETH D,

T TARMAFETE. HAAICH T DHRD FEEEREORFEZBIE LT,
EphA10 DENAICHITDEBEENE U TCOBREZIRIELIZ. TR
EphA10 ', ARAEEEICZ LU TNBC EAIZ SO L TOANADY TS5+
T UTHAMEBIFENICRIAL. NAMROBIEZ(EESEdHEEZE L
TWBZEZBASHC U, &5, INSDHENS. TEphA10 DM AR
IBIE{EEEE M ZAIE T D& HBDUE EphAL0 WREIRI DINAMIRZEET
BDCENTIEBMRCDRND] LHERENEH. CORIEI> T et
OS5 T REFTILRIATEIEL. EphA10 HANAICHITBAEBEN LT
BETHBZ EERUE,

B EDMRFTRERIE. ANACH T DD FIENBEEORFEICETDE
DTHD. NADDFEMFELUTEEREVAREEZER, C2(CE IR E
U CHESDTZIRE TH D,
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$B—= EphA10 ORE - IEERRIT

Eph receptor 77 =U—(&, ZFFAEFOS>FFH—CLL TSN, RTE
E NClE 14 7858 (EphA1-A8/A10. EphB1-B4/B6)DHFH SHEEENTL)
% 1911 Ephreceptor 77 U —(3TNFET. HEMRODEEIES W\ T2
ZREIEIBHEEEZB LU TVB T ENMBNTND ™ B, ZO—ATINSES
KiZ. IANWAZIRDETIRENAMBTRIATTEL THD . A AMREDE
5ig 15 1o 118 Enps 0 0 LW\ o EBUREICES LTV T ENRES
NTWd., TDIzsH. Ephreceptor 77 =U—(d. HNADBEENE LU TEE
SNTHD., EXBARSEDSNTND 0%, UHU. SHEREEKEEES
TDIMRC, FRAPIEEHEB TORBERENRZSND, FE. EphA2 (CXHT
DHAREFEDERRER (55 1 8588&8) T(d. EphA2 " RIRI I COEELRE
H—E &> T, MEREPHIEN, ERLICEED TLRWL 2,

TDs. EphA10 DIEEMBTORIRE. CNETICHEMAULIZ 16 FBEEDIER
RO TE. BEICRBENTVDESH. ANAEBRBED 99%%Z HHDLIEIC
U T, BNITERENERHEEZEZ S5ND. UM U, EphA10 (CEAT DR (.
HARETIHSHNC U TESERIRFELIN £ bOBEC mRNA L)L THIR
LTL\BZ &0, EphrinA3, EphrinA4, EphrinAS BYEEEF Th D T EhkES
SNTVBICBE T > KRR DDOZVRBHR TH D, TDIzsH. EphALD

AEERNETBCE. INBSOHMREIZITTERTDTHD. ANAMB/IES
#RfE(CH D EphAL0 OFERIFEZHITICHASMNCT D EHIC, INFTITE
SBNTWDHIRDEE Zm LS E20ENDD. =5(C. EphAL10 DHEEEICE]
LTl WEEZHSMCESNTULIRV Tz, FKIRMERICH 1T DHEE R TS
ZENFRELERD TS,



AERNSHFEE (L. EphAL0 OEFIENE UL TCORRIEZASMNCITD
EZBEMIC, ENADHFTE, EphA10 HRIZL TWLWDIEBIDT T 51 T D%
EU > ) EERfE E DER. % < DIEEMEMICH T DIRIRDMERFET U,
F7/Z. EphA10 DN AFBIKICH 1T DHEEZBASHNC T D2eh. HADRERRNR
BURETHD. Ephreceptor 77 =U—DESHBHSNTULD [HAFMRD
18VEE ] (CEB U TRtz ATz,

$—H8i. EphA10 OFEIVFIEAFT

PR UTEZLS(C. SARETIEFINZE T, EphALI0 OFIR(E. LA
MIERENE < ANADERMEELEBE I CEZRLTER. LML,
EphA10 DB TR 2D FRIVEFEEDIEN D F CTHD I LaKILT DT
(ClF. APAFBEDHTE EphAL0 HMFEIRL TOLDAEFIDFFHZIRHFT D&
P, KDZLDIEEHMICHS D EphAL10 DFERDMZEHFTL. EphA10 Z4R
& UTZBRIC, [EEHEBNAIEE SN uEEEIC DWW TIRIE S 2w EN' D D.

T THRENT(E, B4 RERKIEIRZ B UICE N AR SRR IE SR (CH
|73 EphA10 OFERFUZEN T D2 LT, ANADBEENE U TOEEZ
REELTZ,

[SRERAR & 53]
HH~-12o07 L1 (TMA)

ANADET T HATCHITDRIADMERM(C(E. Her2 - ER - PR OFEIAIE
HRABELXND Breast cancer mid-density tissue array (BR1502)ZFU\fz, =

1o U > ) \ENERFE & OEREREMT (C (X, _£E20D TMA (CHIX.. Breast tumor survey
tissue array (BR2087)Z M\ \/z. IEEMR(ICHITDIRIRDMEENT(C(E. FDA
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normal organ tissue array of human (FDA997)Z R\ \/z, £7T. US Biomax
TEDEBALUR.

TMA DR b F e

% TMA Z 60°CT 2 BFfEIRL. FS L IC3ERICET/INS T4 273
BRUTz. RWT. KT A —)L. 90%I%_J—)L. 75%I% ) —)LICIERZE
I ETEMBBZERKIEURE, MIRORE{E(C(E. Pascal (DAKO)ZEFIAU.
DAKO Target Retrieval Solution pH 9 (DAKO)H . 125°CT 30#., 90CT
10 IR U Tz, AIBBFDRERED—EDZR/E(C(E DAKO AutoStainer (DAKO)
Z{ER LTz, 188 (C. DAKO Peroxidase-Blocking Reagent (DAKO)ZZhl L.
5 PERE T DT &(C KD BRBMONRMENRILAFZ S —CZaRNEL U, R
LT, 10% BSA Z TMA ([CRNlL. 30 DEFRE T D & Tl roERE%®
JOvF>2 Uz, 10% BSA ZEDBRUL V2%, Dako REAL Antibody Diluent
(DAKO) TEBEEE [CHRIRLIZHE b EphA10 Hiidk (Abgent)Z TMA (TN L.
=R T 30 PRIRISS /=, Wash buffer (DAKO)T 3 Ei%#%. ENVISION+
System Labelled polymer-HRP (DAKO)ZZ L. 30 DRIRIG =tz BE.
Wash buffer T 3 [EIE%%&. DAB+ liquid (DAKO)ZHWTREEZ. =&
(C. Dako Real Hematoxylin (Mayer’s Hematoxylin) Tz Xt Uz,

TMA (CH1TD EphA10 DFIRERAT

EphA10 OFR(L, P ONAMIETORIREIEZ 3 B [0 (0%). 1
(1-50%). 2 (51-100%)]. FIR#EZ 4 E&f&E [0 (no signal). 1 (weak). 2
(moderate) . 3 (marked)] TXRXOA7ZU>TU. €DEETH 2 UTTEME. 3
U ETHEEHELZ, Fo. BHWEFFR. X377 3 7 Weak. XRO7 4 =
Moderate. X177 5 % Strong & U T LTz,




FEE/ PCR

BioChain Institute, Inc KDEEA UT=&iE NEEMEMA®RE cDNA 725>
L — b I(C. TagMan Probe (& b~ EphA10: Hs01017018 m1 / & b
actin-beta: Hs99999903_m1) & TagMan Gene Expression Master Mix (Life
Technologies) Z il X . StepOne Plus Real Time PCR system (Life
Technologies)ZFAUL\T PCR ZZEh LTz, CTEIE. VI NIV ICfABDEE
RTEICKDARE U=, EphA10 mRNA OFEIRLAN)LIE. actin-beta DFEIRL-N
JLCHIIELTRUTZ,

et AT

T OHETERMT(E. GraphPad Prism 5 (GraphPad Software Inc)ZFRU\/z.
2 BRIDINS A MU W O, J 2 IS A MU OEEIF(IC(E. BTN t-test,
Mann Witney test ZFA Uz, F/z. 3 BFUALDEEMT(C(E. One-way ANOVA
(Dunnett)ZBALTZ,. WINE., WARRET p < 0.05 TEEREN DD &H
EUT.

[BREEER]
N ADET T AT CHTD EphAL0 OFEIRD AR

RE ANABEL 1 Her2 iR EHURILEZ BIDIRE £72 D TLYS Her2 -
ER - PROERIOT7AILMS. TEED Table 1 (TRT 4 DOYTHFAT(C
DEESN. TNTNISERATTRERD TEIGAFEENRD SN TS >,

Table 1 Applicable molecular targeted therapy in subtypes of breast cancer

Expression

Subtype Name Her2 ER/PR Applicable molecular targeted therapy
Luminal A — + Anti-hormone agent
Luminal B + + Anti-Her2 mAb  Anti-hormone agent
Her2 enriched + — Anti-Her2 mAb

TNBC — —

Chemotherapy is applicable in all subtypes of breast cancer
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ZDIz&. Hi Her2 FUADHURILE FINEATIRERY T 51T (Luminal A,
Luminal B, Her2-enriched)(C3f LT EphA10 ARIRL TLWNUIE. CNSEH
& DOHRABECTHIEAES (CXF I DIaBEEOIRMMEH E U TSNS, T,
1 Her2 A BHUNLE > BIGEA T D 2 ED TSR TNBC FEFICxT U T,
First in Class O FIRRBEEDEN ERDAIREGEERASND. TITA
AR TIEET ., BIFOREEDIEN & EphA10 OFIRTOT 7 AL ZLLER T S
Z EICEKD T EphAL0 DENSAICEITDEEZEN & U COBRAMZTML /.

Her2 - ER - PR OFIRMEIXDELMN AN 120 FEFIES =1/Z TMA Z%
BAREFRETDCLICKD, YT HIAT(CHTSD EphA10 OERDMZ
fRITUTC. TORER. EphAL0 (F. BIJ9ATORBAICKIFET . LWINnoY
TIATCHNTE 50-60%FERIRLTVDZEMNHBALE (Fig. 1, Table
2)e E5(C. &Y T HAT(CHI1TD EphAL0 ORI 47 ¥4 (C 5T I D 1= 8D.
EphA10 BFHAEBIZFEIRL NILICKLD T 3 ExfE (Weak, Moderate, Strong)(C
ST TRATUIZ. TOE. EphAL0 E. 4 DOY TSI TDHRT,
Her2-enriched (CEFIREFINLS I MERNRD SNz, Fiz. TEFEED /N
DIZEDD. i Her2 ik EHFUNLEZ BN R (SEATE T (LB ERI LHVE
BOFERELDIR TNBC FEFICE. SFEIREAINZDHSNIZ L(F, JBEIERN
IRAEDFFEE U T EREWAR THD (Table 2),

Her2-enriched JB&I(C(E. #1 Her2 A ZBRARIEE CTHDEDD, TDEI
K(F 60-70%& ¥ 2 TOBRIEGI (CHRNRDHSNDOIFTIEF R, Fz,
AEERITDD5(C. 20-30%DEEGTMIENELDZEEBMBNTND ® &
DU TIAT (& MILVEEENRNERATHDZENS. INSHL Her2 HiLldh®
BEHIMERI (CXT T DIBBEEDHENMNLEFENTLD, 5. TNBC BFECEALT
(F. BEEEBWIPEERFENRND R, FITRDFREINEEREDRME LT,
poly-ADP ribose polymerase (PARP)BEZEFINSERE SN TEEDD 229, 5
III AEERBR(ICH T, BIfFDL-> A (Gemcitabine / Carboplatin ffFEE)(C
PARP BHZEHI (Iniparib)Zi &ML CEHIIERBAFIBGRE(CARINRE 3R

10



5Nn73 N, FHIERABEENOREMELDRBEER>TVNS, LIEAST
EphA10 (FELNADHF TEEREBEERFEOZ—IANGIEFICERIRLTLBE]
BEHENSD D, HIRDMOB RN SBEENEBZINRE CHh D ENREETNT,

Luminal A LunﬂnaIB Heﬁ}enﬁched TNBC
, h‘) . '--‘.::_'.-__ " L-,, q Wreef = T
= A # * 1 3

.

Positive
case

Negative
case

Fig. 1. Immunohistochemistry (IHC) analysis of EphA10 expression in four
subtypes of breast cancer tissues

A breast cancer TMA with Her2, ER and PR expression information was
immunostained via use of an anti-human EphA10 polyclonal antibody. upper- and

lower-hand panels are representative images of an EphA10-positive and -negative
case in luminal A, luminal B, Her2-enriched and TNBC tissues, respectively. Scale

bar: 100 pm.

Table 2 EphA10 expression in four subtypes of breast cancer cases

EphA10 expression
Subtype n (Ratio)
n
name ) Positive
Negative
Weak Moderate Strong
_ 22 (54%)
Luminal A 41 19 (46%)
16 (39%) 5 (12%) 1 (3%)
) 25 (68%)
Luminal B 37 12 (32%)
16 (43%) 6 (16%) 3 (8%)
) 16 (60%)
Her2-enriched 27 11 (40%)
7 (26%) 5 (19%) 4 (15%)
10 (67%)
TNBC 15 5 (33%)
7 (47%) 2 (13%) 1 (7%)
73 (61%)
Total 120 47 (39%)
46 (38%) 18 (15%) 9 (8%)

11



AMNADY > ) EiERFE & EphA10 DFIR & DOIEEREAT

Her2 REHZFHIR T IINAMRBEE EE L. BIEEEIR NS <. Her2
BHEREBIDF % (ETNETARRRE D2 3L, 7N 1 Her2 FIADRIRICE > T
ARELHESNTVD LD, BEENORFEE LT, APAAOBEREEED
EREZIERIDICEEEECHD. TDR. HRRETIEINETIC, 182 1
BIDEN AFBIBDOFRIRD AT M S, EphA10 OFEIREIEH. U /) EEniEi5E
HREFICH T, BRICEVWTEERVWVELTWVWD, TTTAMAETE. D
MEOWEEZEHDITEH. AEFIE B U CEFEll(CHHBEZ#T LTz,

U > ) \EN#Rf% (CRE I DERKIBIRNBIXD 302 TEFIDFMN AFBN B SNT
LD TMA Z Rt FRE L. EphA10 MEIRE D > ) \EiEnf & DEE = 7
Uiz, ZDFER. EphA10 DFMERE. EAAADY > ) ETERFSIEMERERSI (CLL
BUT. BHEEMCHBVWTHERICEVLWCEN RSN, CNETOHMEMNERSZ
f=n/z (Table3), €2 T. COEMZ=5(CFHHICEEMTI S/, EphA10
OEFREZREME SLBEENS 5 BETAO7EL. X7 &) \E
IS EDERZIHMELIC, TDFER. EphA10 OREIRE(E. U2/ \EEnBiatd
FEBICLEE U T BIERERIICHB VW TERICEWVLZ EhReniz (Fig. 2). 2N
SDfERMS. EphA10 OFERIE. AN ADD >/ E#E ML TLVD &
nhag < RNz,

Table 3 Correlation between EphA10 expression and lymph
node (LN) metastasis

EphA10 expression

LN
) n Positive Negative
Metastasis
n (Ratio) n (Ratio)
Negative cases 154 90 (58%) 64 (42%)
Positive cases 148 105 (71%) 43 (29%)
Total 302 195 (65%) 107 (35%)

p < 0.05 (Chi-square test)
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ZMNFTITHE EphA2 12 EphB3 1Y D AMREOEEIMEREML. EREEER
B (EMT)ZTuESE S LT

5 — folele el olelole] AAAAAAAAAN
BB ST & 18
Q0000000000000 AAAAAAAAAAAAAAA
o R Biaane
EphrinB2 & EphB4 MHHEER §
8]
%) CO0000000000000 ALAALALMALALALALL
e . 3 —{o0Coooco0000000 N
CkoTU/(EFE=BES £ 00000000000 R V.V T
C
o ALAAMALALALALNLN
BBTEPRETN 2 G B 2 ey MM
Q)
— 5 B
H1FD Eph receptor J7 =) = 1
0O0000000000000
N QOOOOD000000000 AAMAAAMAAAAN
—DOESMNMEBE=NTLD, 0 el
Negative Cases Positive Cases

EphA10 OFEIRN R SAHRE T
DT ENS. EphAL0 BEciE%ZE

Fig. 2 EphA10 protein expression level analysis

(B3 #AEEEHF L CL\BZ in LN positive and negative cases

_ o . IHC staining total score (0, 2, 3, 4 and 5) was
EBEZBN. ANADEBMNR. regarded as an indicator of EphA10 protein
I peae SXPression level. It was plotted for LN positive and
BICEDDDF THDEEEMNED negative cases. Differences were evaluated using

o the Mann Whitney test (p = 0.031).
EZBND.

LN metastasis

EphA10 DIEFE BT DFERDMERT

ZEMDOEVD FENWEEREZER T DIEHICE. BHDFH. DA
ENCHRBALTVNBRTENEBTHD. TDR. BMARETEINE T,
12 &6 16 BBOEE/REFE AR (FRSESP - BIRAR - B - ZLAR - B - IB0E - BT
fid - KRz - Bl - BSit - BITZAR - 4B - 7= - 9N - U J\HEI - KKE) DT,
EphA10 (&, BEICUMEIRL TR\ EZASHNCLTSER. LKL,
EphB4 H\iBRA: & D5 3> 3. EphA2 {® EphA4 WV TF &4/ & DiRHRM
3330 (ZHIR L TR E, Ephreceptor 7 SU—DFOHICF. INETIC
MREEL TUOVRWIESEHEBICRIRU TV ENTRESTNTH D, EphAL0 EZ
NSOMBTHREL TVB T ENERIND, TTTAAKRTIL. EphAL0 D
N AFEBATENIRFEIR Z 5 (CIRET I D28, LERDOREHEBCIRER. IR
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U CWEIHE(CTRICERE T D0MERE,. 20 BEDIEEMB#ZIH/Z(CIZ T,
EphA10 OFEIRTOT 71 IL&FEFT LTz,

ait 36 EEDOIEEMREIESRSNIZ TMA ZREEltFEREUEER.
EphA10 (&, ARERCHVTHRBECRBENRDSN. CNETICRIELIRE
BERSND 15 BREDIEEH# CERFENBOHSNIRNW =72 LT (Table 4
&, Fig. 3). =5I(c. SEYIHTIRIELZ 20 EEDIEEHEMICT L TE.
EphA10 OFEIRNAFBDHSNIRN ENRENTZ (Table4 A, Fig. 3). FiT. 15
BN DIEE B T EphA10 DFEIRMEWLC E(EMRNA L)L THERHERRL TLY
% (Fig. 4). U EDIERMS. EphA10 MFEIR (L. hdD Eph receptor 77 XU
—DFEEFERDO T, FMABBREREENSVEEZE L TE D, HERENEF
EAEZEDDANAICKT U T, 1&IFOBEIRIUERH CH D Z ENRE NI,

Table 4 Expression profile of EphA10 in various kinds of human normal tissues

EphA10 expression EphA10 expression

Tissue Tissue

n (Ratio) n (Ratio)

Bladder 0/3 ( 0%) Adrenal grand 0/3 ( 0%)
Breast 0/3 ( 0%) Bone marrow 0/3 ( 0%)
Colon 0/3 ( 0%) Cerebellum 0/3 ( 0%)
Head and neck 0/3 ( 0%) Cerebral gray matter 0/3 ( 0%)
Kidney 0/3 ( 0%) Cerebral white matter 0/3 ( 0%)
Liver 0/3 ( 0%) Esophagus 0/3 ( 0%)
Lung 0/3 ( 0%) Eye 0/3 ( 0%)
Lymph node 0/3 ( 0%) Heart 0/3 ( 0%)
Ovary 0/3 ( 0%) Larynx 0/3 ( 0%)
Pancreas 0/3 ( 0%) Mesothelium 0/3 ( 0%)
Prostate 0/3 ( 0%) Nerve 0/3 ( 0%)
Skin 0/3 ( 0%) Parathyroid gland 0/3 ( 0%)
Stomach 0/3 ( 0%) Pituitary 0/3 ( 0%)
Testis 3/3 (100%) Salivary gland 0/3 ( 0%)
Thyroid 0/3 ( 0%) Skeletal muscle 0/3 ( 0%)
Uterus 0/3 ( 0%) Small intestine 0/3 ( 0%)

Spleen 0/3 ( 0%)

Thymus gland 0/3 ( 0%)

Tonsil 0/3 ( 0%)

Uterine cervix 0/3 ( 0%)

14



Testis Kidney intestine gland

EphA10 Positive tissue EphA10 Negative tissue

Fig. 3 EphA10 IHC staining in human normal tissues

A normal TMA was immunostained via use of an anti-EphA10 polyclonal
antibody. Representative images were shown. Scale bar: 100 pm.

8000
7000 4
6000 -
5000
4000 A
3000 -
2000
1000 -

normalized by beta-actin

EphA10 mRNA expression level

Fig. 4 EphA10 mRNA expression levels in normal tissues.

EphA10 mRNA expression in 13 forms of human normal tissues was quantified
by real-time PCR. The expression level of EphA10 mRNA in each sample was
normalized according to beta-actin mRNA expression within the same sample.
Error bars represent mean + S.D. of triplicate assays.
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SHI. DAICHITD EphAL0 DHEHERFIT

W ACKT T DD FIEAAEREDORFE(CHIz D TR BEENONAICHITD
HEEGIEM I DIENEETH D, FHC. BEENERFEN. D AHRBDIEIEC
B30 FTHNE. TOWEREZBEIT D ETHREEEE(CDRADZ LN
BifFENd. €D, Ephreceptor J7 =U—DH(C(E. EphB4 &iasH. A
ASARRDIBIER (B S B DHMEERB L CLWB I ENBmRESNTHD 1 1637,
EphA10 ©ERDEEZIB> TLDEIEEENEZ 5ND.

T TAREITE. NAICBITSD EphAL0 DREEEZEERT I AL DNAMIRBDIE
JEM(CEE U TRt a A Iz,

[SEERMR & 53]
£ b EphAL0 BIEAL > F DA ILANRT 5 —DiEE

LFIAINANRI ST —DIBEICFERT DT SRXAZ R (pCAG-HIVgp,
pCMV-VSV-G-RSV-Rev, CSII-CMV-MCS-IRES2-Bsd) (. =iF&2cd (32
{EEREFR/ A AY -z H—)KDHEN Wz, F¥F9. E b EphAL0 &
d— RI BEILRF%& SIN (self-inactivating) L > F DA IL AR D F —
(CSII-CMV-MCS-IRES2-Bsd)IC BamH I & Xho I B hZHWTSA 5 —>
32932 ET. EphAL0 RIRDLY hZEHI D SIN ROF-TSX=Z R
(CSII-CMV-hEphA10-IRES2-Bsd) %L1z, VSV-G ZI>ANO—JFEH
EFTDBLFIAINART S —(F BEDOHRS(CEDVWTERUIZ. 10% FCS
ROMEMEZET D-MEM (Wako)iEithh TIEE Uz & Bk
293T fpAIC. \wo—=>2 0TS RX= R (pCAG-HIVgp). Rev HIT S X =
K (pCMV-VSV-G-RSV-Rev) & ¢¥ SIN RO 4 — JF 5 2 = R
(CSII-CMV-hEphA10-IRES2-Bsd)% U > B HILS I AEICED RS> R T T
023> Uk, 2B8&(COEELBEZLYIL. 50,000 x g T 2 Kf#fl, 20°CTiEd
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mOFDdZLETEDS EphAI0 ExsFZ2 1 —RULEL>FIAILR
(LV-hEphA10)ZiE#E Uz, %L\ T. Hanks’ balanced salt solution (Wako)
TH®EL. AT DIFTOHIM-80°C THRIFULZ. TILADOIEE. B
IR Z HelLaP4 (CEGREE724&(C. hEphA10 BFI4HIREEE FCM i#fi92C
ETEHUE.

E b EphA10 ZEFIRIND AHRIPRODIER

EphA10 {&5IR0 MDA-MB-435 #if2 (ATCC)(Z. LV-hEphA10 % 100 MOI
THANMU. ECFEALURL. 24 BfE&(IC. 4 pg/mL (CFAZE Uz Bsd (Life
Technologies) SHAIIGBMICZIAL., 1 BEEEEITDIET. B FHRAEASTN
/= Bsd MR ZZL 2> 3> Uiz, FACS Aria (BD Biosciences)(C&kD.
EphA10 Zi4flileEY —5« > 0922 ET. £~ EphAL0 ZRE(CHKIRT S
MDA-MB-435 (MDA-MB-4355°M10) #4817 U Tz,

FHRRIEE SR
TR UIZE S EphA10 ZEFIRMIAIGE (MDA-MB-435P"10) (4 10%

FCS (Biowest). 1% Penicillin-Streptomycin-Amphotericin B Suspension
(Wako). 2 pg/mL Bsd (Life Technologies)Zz =% Lz D-MEM 15ttt (Wako)
ZRAWT., #MCHERF LTz, kD MDA-MB-435 (&, 10% FCS (Biowest). 1%
Penicillin-Streptomycin-Amphotericin B Suspension (Wako)Z &8 U Jz
D-MEM 18#i (Wako)ZRWT. #MSHEIFLZ. F/2. p38 DEERITH D
SB203580 (&. Promega KDEAL. DMSO (SBRU TR by Oakz S
Uiz,

HYCHHR R E
MDA-MB-435PhA10 45 17X MDA-MB-435 #lif2% Lab-Tek 8-well chamber
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slide (C 1 x 10* cells/well (C723 LS (CHBEL. —RIEEL/. #ife%z PBS T
2 EHRFELUICE. 4% PFA 2L, =& T 10 2. BEUZ. BESN/ZH
faz PBS THAELIZHE. 5% FCSZRML. =R T 304/, JOvF>TU
7. L EphA10 B/ ZO—FHIFAREZDT A VI T2 hO—)LiE%E 10
Hg/mL OEETHRMU. 1 KFEERA=EZ, 0.05% PBST T 3 E# U,

2 XA E LT Alexa Fluor 488 2851~ X IgG HivihZ 2 ug/mL DIRET
WL, 1 BREERSEZ. XS5 Ri&. DAPI AD® Vectashield mounting
medium (Vector laboratories Inc) TH A Ufz, #EEAR(E. Leica TCS SP2

conforcal laser scanning microscope (Leica Microsystems)(C K DEUE U Tz,

T

5 x 10 cells/mL (CFA% Lz MDA-MB-435 35 KU MDA-MB-4355PM10 % 2
NZ1. 96 well culture Z7L-— b (Thermo Fisher Scientific Inc.)(C 100 p
L/well TH&IEL. —HBt 37°C. COFE F CRIG=ETz. €D, FCS Z&F
TRVBIBCZHA L, 24 BFREIRINX—> 3 > & hMNTTz, #&BE 0.25. 4 pg/mL
EIRBDRDIC. FCS ZEFTRVBHTHRIRLZE b EphrinA3-Fc Chimera. &
N EphrinA4-Fc Chimera. & b EphrinA5-Fc Chimera (R&D Systems) &
L. 37°C. CO,FE T T 12 BRI =7z, #iRatEsE(E. Cell Proliferation
ELISA, BrdU (Roche Applied Science)ZRU\T. BrdU MELDIAHEIBIZ(IC
S U7z BrdU AZS AR ERE 10 M EIRB KD ICE& well (THRINUL. 37°C,
CO,FE F T 2 Bl >+ 121X~ D2 LT BrdU ZHEFR(ICERDIAF BTz,
BrdU &Z#ia® =brAE L. Fix Denat &% 200 pL/well THMU. =R T 30
DAFINR—-KIFIDZET., #HRZEE Uz, Fix Denat ZfRZELUTZ%&. POD
Tl BrdU Hufdz 100 pl/well THRIIL, =R T 90 DRI Bz, R
T3E%FE. BB CHD TMBREZRMIL., BHRRHFEESIEZE. 1N
M CTRIGVEELESE. BRBOREEZ. 450 nm (BBIEER : 690 nm)
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THRIELUTZ,
@. p38 MEEFEA ZA W BR T (&. EphrinA3-Fc, EphrinA4-Fc,
EphrinA5-Fc THRIEIT D 2 BfEIRTICA&RERE 40 UM &/ KD ICERASE .

Western Blot (C&2 MAPK DU > EE{L D&t
2.5 x 10* cells/mL (CFHR LTz MDA-MB-435 F/z(d MDA-MB-4355PMA10

% 12 well culture ZL-— bk (Thermo Fisher Scientific Inc.)(C 2 mL/well T
BEL. —BE37C. CO,FETTHELURL, TD®E. FCS ZE&FIRVMEH (TR
L. 24 BEIRINR—2 3> ZWMNTTz. #EE 4 pg/mL E1RBDKS(CFCS &
SERVWEMTHIRLUZE ~ EphrinA3-Fc Chimera. & & EphrinA4-Fc
Chimera. & b EphrinA5-Fc Chimera (R&D Systems)Z. 1 mL/well T#l
U7z, 0. 3. 10 D& DMREZ cold PBS THiE L. 1 well 372D 100 yL dD Lysis
buffer (50 mM Tris-HCI (pH 7.4). 150 mM NaCl. 1 mM EDTA. 1% Triton
X-100. 50 mM NaF. 30 mM NasO;P; - H,O. 1 mM Na3VO4)Talisg{b L.
EABEZEUN U, it 5 YL & 5% 2-ME (FHS157RD) &8 Laemmli
Sample Buffer (Bio-Rad Laboratories)z&F =85 L. 95CT 10 DB 1=
#%&. &ikl7Z SDS-PAGE Ufz. ExUkEI& M4 )L%Z PVDF & (GE Healthcare)
(CERE L. 5% BSA/TBST (0.1% Tween 20 &S Tris Buffer Saline)Z 7N
LcJOwvF+>2 Uk, 5% BSA/TBST T 1,000 Z&FFR L= Anti-human
Erk1/2 (Clone No: 137F5). phospho-Erk (Clone No: D13.14.4E). p38.
phospho-p38 (Clone No: D3F9)(Cell Signaling Technology)Z&ilL. #&Y°
MIAREDSBIRMS 4 CT—RIGS BTz, TBST THHE. 5% BSA/TBST
T 2,000 & R L 7z HRP/anti-rabbit IgG antibody (Cell Signaling
Technology)ZHRII L. IREDIEBNANSERT 1 BRI EZ. &,
PVDF &% ECL plus Western Blotting Detection System (GE healthcare)T
QIBL. FEZ LAS-3000 (EL T ILAL) KDL,
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[(fEREER]

EphA10 S¥IR/RFEIRMAL R T DIEL

Eph receptor 77 = U —9F(&. BAETUH> R (Ephrin D7 =U—%
F)IEHBLTND T ERMSNTLNS 3430, 2Dz, EphA10 &N UTZ/EA
KRR T B128(CIE. EphA10 B9 Eph receptor 7 7 = —93FD
FHIEME <. EphA10 DRIBLAILICEDS DHAERTICH LT, UH> RD
VERZLEERR T D ENEFEND, €I T. EphA10 DO AFMRBDIESE(C K (F T
BRI BCHIZD T, £I. NSRRI DRI ZE AT,

EphA10 &ZDfthd Eph receptor J 7= —3FHHE(CIERIRTHO I
MDA-MB-435 #2(C3f LT, & EphA10 EEFZ2I1— RUREL>FIAIL
AR EE,. EphA10 REFRIMIZAR (MDA-MB-4355MI0Ziir Uiz, £
ZT. TNSHREICHITS EphA10 ORI REMiREkIC L 0FHMm L.
TDFER. BITI LTz MDA-MB-4355PMI08pa (£, $H#kD MDA-MB-435 (L
LC. EphA10 OEIRHATLELTVB T EHSREN (Fig. 5). EphA10 =ML
T=AVER DM 38 U 72 #RE R 7 TH B T E RISz,

MDA-MB-435 MDA-MB-435Epha1o

Fig. 5 EphA10 expression in EphA10 transfectant cells and the parent cells

EphA10 expressions in EphA10 transfectant cells (MDA-MB-4355"A1%) and the parent
cells (MDA-MB-435) were analyzed by immunocytofluorescent staining. Anti-EphA10
mADb or Alexa Flour 488 conjugated anti-mouse IgG mAb were used as a primary or
secondary mADb, respectively. Fluorescence was detected using confocal microscopy.
Blue and green indicate nucleus (DAPI) and EphA10 (Alexa Flour 488), respectively.
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U > RRIEIC KD AMRBDIETE(C 5 X D77 &R T

EphA10 Z1T LIz AMIREODIBSEE 4% sl I /=D, EphA10 (Cxi9 B
BEFEUTHISNTULE EphrinA3, EphrinA4, EphrinAS % 24, 52 Tz
L7z MDA-MB-435P"10 & MDA-MB-435 (CZNZHURIML. BrdU dMELDA
A= (HHRBIECHE D DNA GE) Z LB U Tz, €DFER EphrinA3, EphrinA4,
EphrinA5 DL\ NZFNN L TH. MDA-MB-4355PM10 ootmaaissis st (32 R
FHICBRCIBE=NIZ (Fig. 6 (A)). EHUCK UTHIRTI(E. BrdU MHEIDIA
HITIFEAEBVERHSNMN DT (Fig. 6 (B)). DT ENS. EphALD
(&. EphrinA3, EphrinA4, EphrinA5 DRIERTFET (CHY AR & 1E85E & 3 S 1EE
EBLTWBZEN RSN, FEAKMREICELD T, EphrinA3, EphrinA4,
EphrinA5 7%, BA(C EphA10 ODREERTFE U TRITTERL, UHSRELT
HEET D BRSNS,

(A) MDA-MB-435ErhA10 (B) MDA-MB-435
o EphA10; high EphA10; low
S 250 (Ep oh) 250 P )
o *
T 200 - * | 200 -
= * i
7 150 1 % 150 4
g 100 - 100 -
O
(o)
= 50 - 50 A
5}
o
m 0 0
| i | ol udl |
EphrinA3 EphrinA4 EphrinAb EphrinA3 EphrinA4 EphrinA&

Fig. 6 BrdU incorporation analysis in relation to EphA10 signaling

After incubation of EphrinA3-Fc, EphrinA4-Fc or EphrinA5-Fc at a series of
concentrations (white, gray or black bars indicate 0, 0.25, 4 ug/ml, respectively)
with (A) MDA-MB-4355M"10 or (B) MDA-MB-435 cells for 12hr, cell proliferation
mediated by EphA10 was evaluated by measuring the rate of BrdU incorporation
(*p < 0.05 vs non-treatment group, One-way ANOVA (Dunnett)).
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ARiER(C KD T, EphrinA3, EphrinA4, EphrinA5 ($UL\9'NE EphA10 Z &
BUDBZENRESNIE—AT. EphrinA4 (CEE/RT. EphrinA3 ¥ EphrinA5
TRIB UMD AN,. ZOBIEESEETTEL Tz, €I T, ZDEEDE
WZFHE I 2 —IRE LT, &YH > RD EphAL0 NDFEEHNZLEEARIT U Tz,
EphA10 ZEBHELIEZU—F VT (CEUA > RERIML. EERHERZE
HU, TOMER. SEERETEL : kd (CEEFEAEBVDRD SN DD
(CXF L. EERETEL : ka TlE EphrinA4 1Y EphrinA3 12 EphrinA5 (CEEER U
T/N&<. EphrinA4 (& EphA10 NDFEFERENEVNC ENREENTZ, 7D
2. US> RD EphAL0 A\DFEE N &R I FERERTES (KD = kd/ka)t
EphrinA4 SMBICEEER U TARES IV MERANSH D COPR TREHRAMENMEL \BIEEMY
NEZZB5NI (Table5). LA T. &UH> ROfEEHE. BrdU DEIDIA
HEHEEAEERCH > ENS. UH > RETOMABBIEEEDIE .,
U735~ B®D EphA10 [CX T DFESNNERD 1 DTHIOREENEZSND,

Table 5 Kinetic parameters of the interaction between EphA10
and its ligands

ka (M1sh) kd (s) KD (M)
EphrinA3 1.3 x 10° 1.9x 107 1.4 x 107
EphrinA4 0.4 x 10° 1.4 x 107 3.8x10°
EphrinA5 1.0 x 10° 0.9x 1073 0.9x10°

Indication of each kinetic parameter is as follows.
ka: association rate constant.
kd: dissociation rate constant.
KD: equilibrium dissociation constant.
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TR =D ) URER IS DT

FOS > FF—UERERCKDHMIBEIEE. MAPK BIBZNT L TCWLWDI &
HEISNTND., EBE. EGFR ¥° VEGFR &\ i8R #2243, Erkl/2
DU EMEEN U THBBIEZFE L TWB T EABNTNG 0%, Fz,
TGFR ° FGFR /2 & (d. p38 OUZEMEEN LT, ST FILEGELTVD T
ERRESNTND ¥ M, T THEE (L, LL CHREINIBERET R
IR D FIUREDERRN S BT 9 2728, Erkl/2 & p38 [CEBL. N
TNDU S EMEICE R DEEFRT Uz,

EphrinA3, EphrinA4, EphrinA5 % MDA-MB-4355P"10 .- MDA-MB-435 (C
TNTNHRINML. BEFNCH>TI> T Uz, RMRaHD Erk1/2 & p38 DU
L DIZE Z Western Blot JE(CK DT UTZHER. Erkl/2 T, mfliefE

TUSEMEDIREICFEALBVWEROSNRMDTE (Fig. 7 (A). TD—7H
T p38 Tld. MDA-MB-435 (CHE# L T, MDA-MB-4355P"10 (28T, UH
> RREEIC KD TU D EMEARRFN (CTiE SN C L\ D EEMNRH SN (Fig.
7 (B)). M EDI&REIHS, EphA10 ST F)LIF. p38 FEEEEN L TLNBATHEME
NEZ 5N,

T TRIC, EphAL0 ST FHILICHIFTS p38 DU EHENS, FHRAISSE(CRES
LTWBZEEEASMNCT Bz, p38 FHESI (SB203580)% AT, #Hifaig
SESEM A LB Ufz. MDA-MB-4355°M10 (CU 1> REZNZNERASEREC
B, INFTORS EER(IC, HlBIEEENBRICTUELZD(ICX L. p38
DFEEHIZ pre-treatment @32 & T, EDOEMEINFEI =Nz (Fig. 7 (C)).
AFERNMS EphAL10 (F. DA RRIEICK DT, p38 #Fi&%Z T L CHlfaZ= 185
SEBTENESHERD T,

I37E. Eph receptor J7 U —%&/T UScHIFRIEFEIC (&, Erk1/2% %> Cyclin
D1 R EDESHEHSNTNBIEDD. p38 FIFICRIT DS FR<. LD
ERE BEREEMZFNRBESINSBHEIKEVIREVWZ D,
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(A) EphrinA3 EphrinA4 EphrinAS (Q)
0 3 10 0 3 10 0 3 10 (min)
LS PR e | p—p— p———
p-Erk1/2 e Ee g L] 250
B-actin |[em——— | ———| | c— — W DMSO
MDA-MB-435 ) [1SB203580  x
B g 200 | B
Erki/2 e — P——— T T o
p-Erkl/? B === & =
B-actin | ——] | o———— | o—— ] £ 150 -
MDA-MB-435Ephato ®
=]
(B) EphrinA3 EphrinA4 EphrinAS 2 100 A
0 3 10 0 3 10 0 3 10 E
p38 - — ] — — — | e, — — -5
p_p38 - T —— — e — | — - — -E 50_
B-actin |Se———— o—— ] o 0
MDA-MB-435 o
p38 & e A} < b
p-p38 - - - & F &
B_actin — —— | —— — | —— — {\0(‘ Qf\){\ (,’5}{\ QS?
MDA-MB-435Epn410
Fig. 7 Erki/2 and p38 phosphorylation in MDA-MB-435 and

MDA-MB435EPMA10 cells following exposure to EphA10 ligands.

MDA-MB-435 and MDA-MB4355"10 ce|ls were stimulated by EphrinA3, A4 or A5
(4 pg/mL) for 0, 3 and 10 minutes. (A) In MDA-MB435 and MDA-MB-435FPMA10
cells, detection of total Erk1/2, phosphorylated Erk1/2 and beta-actin at each time
point was determined by Western blotting. (B) In MDA-MB435 and
MDA-MB-4355M10  cells, detection of total p38, phosphorylated p38 and
beta-actin at each time point was analyzed. (C) In MDA-MB-4355P"10 cells, BrdU
incorporation with various Ephrins was assessed plus/minus 40 uM p38 inhibitor
(SB203580). *p < 0.05 (T-test).
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5$=Hi. EphA10 &VUH> KRE&DBE{FRERT

EphA10 ®UH> RTH B ENBESH ER> = EphrinA3, EphrinAd4,
EphrinA5 (. Ephrin A 77 =U— (EphrinA1-A5)ICEUL. GPI 77> H—I(CK
> CTHIRBRR (S B ENEEAE L LTSN TWVS Y %, Ephrin D7 S U
—%E. Ephreceptor J7 = —&EHRIC. BADNAMBMTRIRTTEL., A%
9 SR8 _E(CFIR 9 B Eph receptor EHFBRI CTHEIER T D 2 EQMREESNT
(B T 4798,

T TAREITIE. EphA10 EUH> REDHEBEFRAKIBZASNCTDZL
ZBIEL. ANAFRRCH TS EphA10 & EphrinA3, EphrinA4, EphrinA5 @D
Eit i i TP AN a2 o i O

[SRER#AEI & F5i%]
TMA DS Bl b F e

Breast cancer mid-density tissue array (BR1502)(C¥J L. EphrinA3,
EphrinA4, EphrinA5 (CX19 3 1 Rk E U TENZEN. e b EphrinA3 Hiuik
(Abcam). ¥t b EphrinA4 #i4& (Abcam). #iE b EphrinA5 #14& (Abcam)
ZRAWTC, B—EIERROITETRE - @ UTZ,

HERRIETE A ER

MDA-MB-435P"A10 & MDA-MB-435 % ZNZTN. BBEXHT (5 x 10°
cells/mL) SEBEZMET (2.5 x 10% cells/mL)T 96 well culture FL— T
100 pL/well THBREL. 4 H#&Z. WST-8 HERICKD . BEM4TOHKICHT T
BDNSRIT T OS> MERRDIEIEEEZ LB U Tz,
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[(EREEER]
U7 > RO AERCH T DFIRD R

FNAFBRE(CH TS EphAL0 & UH > ROFIRZLLEFETT D2, BE—
Ow hd TMA (CX LT, ENETNRERBIEFREZERLIZ. TMA BF#TD
&R, LN AMBRC(E. EphA10 DFHIR5T EphrinA3, EphrinA4, EphrinAS
DVWITNERIAL. FUH> RE EphA10 AEICRIE LU TVWIEFIEEZ <R
HSNIZ (Table 6). =5I(C. HEKEWC &S, INSAEHID EphAL0 &UH
> ROFERTIOT7AILMEBIL TS EMS. EphAL0 EUH > ROEDA
MRRCHRFEL WD I LN RESN. HAMRLETHEEFRLTWSZEN
ZX BNz (Fig. 8).

Table 6 Expression profiles of EphA10 ligands in breast cancer tissues

EphrinA3 EphrinA4 EphrinA5
Positive  Negative | Positive Negative | Positive Negative
61 1 60 2 49 13
Positive (59%) ( 1%) (58%) ( 2%) (47%) (13%)
EphAlo (0] (0] (0] (0] 0 (0]
] 37 5 38 4 20 22
Negative
(35%) ( 5%) (36%) (4%) (19%) (21%)
Total Cases 98 6 98 6 69 35

EphrinA3 EphrinA4 EphrinAS

Fig. 8 Expression analysis of EphrinA3, EphrinA4, EphrinA5 and EphA10 in
breast tumor tissues.

IHC analysis of EphA10 and its ligands, EphrinA3, EphrinA4 and EphrinA5 in serial
sections from the same breast cancer tissue. Representative staining images were
shown. Each protein was detected using an Envision+ system. Scale bar: 300 pm.
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N AMREEI OB EVER(C L DIBIEE T

LEEDI&EETMNS. EphA10 EEDUA R(E. MAMARIE ETHEERT D
CETHAMBEODIBIEZ(BEL TLDZEMNERSNE, €I T, NMRERZIR
if 9 B =z & . EphrinA3, EphrinA4, EphrinA5 W (CERIB L TWSD
MDA-MB-435P"10 & MDA-MB-435 O _R7=FIAL T, Mg ECHFRERL
TUL\D EphA10 &V H Y RZBEEER S BIZROMIRIEIEC 5 X D& T
LTz,

MDA-MB-4355"10 & MDA-MB-435 % ZNZ1. MR CHEFERNHE
PIVBEERERHSET (5 x 10* cells/well) EHBEERAN B = (C K VMEEERM
T (2.5 x 10° cells/well)T 96 well culture L — NCERELRZ. 4 B,
WST-8 itBRICK D BEMATOIHKRICH T D SR T T 05> NMlkEDE)E
EtEzERLUZ, TOBR., BEERXRMGF TIE. MDA-MB-435 &
MDA-MB-435P"10 (iEhits (DB EERD SN D 2. BNUICH U T, BE
BT, MDA-MB-435 (CEHE# LT, MDA-MB-4355PMA10 tssii g & (C
TUEL CTWLWBD Z EMRENTZ (Fig. 9)e CNUCTKD. EphAL0 &EUHZ BRI,
HHRRAE F CHEER T L ClllRZIBIE S D 2 LN RSNz, E. ANiG
RN, BIEERIDEVCKIDHZE TR\ EZFHME T D8, MlfiEEL
JZEERICH WST-8 i zEM L., FAHEECS TV T =R L TS,

160 Fig. 9 Proliferation analysis by
—~140 | Et::gi:mgjggmm interaction between EphA10 and its
= ligand expressed on cancer cells

8.0 120 4 MDA-MB-435 and MDA-MB-435EPhAL0,
: 1 100 which express EphrinA3, A4 and A5,
5 were seeded at 2.5 x 10 cells/well (low
B o - density culture) and 5 x 10 cells/well
gg 60 (high density culuture), respectively.
= 40 | At day 4, proliferation in each cell were
& o evaluated by WST-8 assay. Cell
8 20 4 proliferation via EphA10 is described as

0 the ratio of the activity in

Low density High density MDA-MB-435%"10  against that in

culture culture MDA-MB-435 cells. *p < 0.05 (T-test)
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CNZETICH.Eph receptor 77 = —/Ephrin 7 = —DH(C(&. EphA2
& EphrinA1 IR ED KD IC. HNAMRICHFEIRL. #ifle L THE/ERLTULSZ
ERHREINTVBIDFESH D *°. EphA10 & EphrinA3, EphrinA4, EphrinA5
BERICHEEALUTLWSAIEEENEZE I SND. 5. MEKRICEIRITDIVH
> ROBSREBRTTINENHIZIEDD, KiER(E. EphAL0 A UH>
RENAMIRETHEERT D LT, MHREIEICAS L TULWSEEEZIER
LTW3 (Fig. 10),

« N

EphA10 .
-BEE B85
EphrinA3, A4, AS

. A

Fig. 10 EphA10 signaling model in cancer cell proliferation
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SBIUED. V&

AETIE. EphA10 DEBEEN & U TCOBRMERIRIY 3. EphA10 @
FKIRDM EEEZ AT Uz, 188(C. EphA10 RIRILN AERIDYF = ##T I
L, ANRNADEB T IATICHITBDRIZFMLUIZE TS, EphALO (F. £
TOYIIATICRIRLTWD T EMNRENTZ, (T, OHer2-enriched £%&
(C EphA10 SRIVEFINZ KBHENDZE. QEUIMBNWEDD. AF 171
LT > Ay hZ—X D&V TNBC IR [CEERIBEFINEIER 1. EphA10 (&
F1 Her2 FUADERNIMEBIR®. WLWEITBEMIREEFEDIRLY TNBC fEAICXT TS
SBEIENRE CHh D ENREENE, Fie. ANAERICHS TS EphAL0 D
FiR L, ANNADFEAERFD 1 DTHDIJ /R EBRICHEETI
ENVREN. EphA10 OFEBEHAEANAOEMREE (CREAND Z EMNREEINT,
ZND—AT. 36 BEADESHEMODT T, EphAL0 (F. HBEUNTRIENZDS
19 D Eph receptor (CEEE U TH AFBBAFEMECEBNIERBHRTH D&
NEASHERD, RIRDMOBRNSBE/NAFEEINMEf THD I ENRES
niz.

RIC. EphA10 DRYAICH T DHEREZ R USSR, EphA10 (&, EphrinA3,
EphrinA4, EphrinA5 OFIIC K> T, BrdU OELDIAHZEBEL. p38 DU >
BitZzritEs iz, €D—57T. p38 FEEFIFE T C& BrdU EDIAHICH
BIREWIERSO SN I EMS. EphAL10 (&, U > REBMKIFEIIC.
p38 FREZ T U TCHAMBZIBIE S B DHEEZB L CL\D T ENRE SN,

E5(C. EphA1I0 B2V ARG, ENAAMEM/ MR CHREIRO.
MDA-MB-4355°"10 2 4Riaf CAHEFR LT VWS REZKGF T CEELZ &=
DAHAFIETENTUE L= EMS. EphAL10 (VR > REMNAMMRE ETHEE
932 &CKo T LELDMFBIEEEZFE L CUL\DAJsE e RSN,

U EDIHREMNS. EphA10 "B T IHWAMIBDIBIEHEEEIIFI T2 &, &
7=(& EphA10 EIRNAMRRZEE I DN TENE. TUEBIRICEND
ENEREN. EphA10 (FEANADBLERNEEENER S BFEIND,
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55”5 EphA10 [CXTBRIEID > LT hOHEECIREE

DFIZNEBERORF(CHIZD T, TORBEDEE(CH T DRIENABI
HEZE2EE BREETUMNASMCTDZEFTERL. UL, EBA
DIES5ZEAHNE. 2 TORMBEZEE (CERREIER T DR(CFVNT. AIERK
DEETENE EZEMZBNIBRIDUNEND D, 1F(C. BEREEEUTEI
ERFERBEDNSIRABNSERRZRIN T DTHIC(E. BRRARER(CHN DR
KIZEBRAERY I ERD>TED., MREOKRINERNEERIZNERL < BRRE
BRI DCENKOSNTND, AEENS, DFENEEEOHBEZHESE
DIEHICIF. BEEIMREORIRDMPKEZIASNCITDEITTRLS, N
SO EEEIC, BIEIO T b 2BEL. BELUTEEIRNMESND S
EX0 BERICEN D LDRBESBRICDODVWTHRIL T DEN D D.

CD. EphA10 ([CDWTIE. B—RICHUVT. NAMBBIFERNICREIR L.
U > RRIBIRER (CHA AR ZISIE S B Dtz D EZAS MUz,
LI T, SNSDFERN S, EphA10 DO AMIBEIEMEEE=INH T 52 &
BD0\& EphAL10 B EIRT DN AMBRZEE T D ENTENUIL. FUIEER
(CEMNDCENHFENDS.

T TAET(E, LEORIEI> T bOFEHEECDWT, ANRATE /TS
JREFILYIRERANTHKRIES 2 & T, EphA10 OAEIZR & LT
Z i U7z, E72. EphA10 AR & U CORIEEEZ =5 (BRI DT,
AN AI DN AFBRE(CES 1T D EphAL0 DRSS ZRFIT LI,
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S5—Ei. #1 EphA10 RFZAVWCEAIREI > T bR

E—ETHSMERDTZ EphA10 OFEIR - tEfFEZE £ (C. EphALD ZiF
1 & LIS BBEDRRERE S E 32623, OEphA10 HET 3HAMIED
IBTEREREDINEIN>, @QEphA10 MR I DHAMBEDEE(CLDT. BEHEDIF
SENEBR T SND T L AR T BNEN DD, TDR. E/IO-FILR
& BNETIRBUREEETDIIET. UHY RDEES P OREERD_&
K T REFERAEL. FBEUNEDMEEEDTINT B ENTEETH D, FEE
JO0—F)LHUAREERF(C. FenBigiZz 7T U THIfAR® NK ife/a E &2 7E 1 b= =,
MR PSSR (CDC) 2 DHUMKIFIEHIAIEEES (ADCC) > ([T &
DT, NERRMERZHME ST IEECE I D, €DIZH mADb (&, _EECDEIZE
O NERET B(CHEo> T BRRY—ILEEZSNS.,

T CAEIT(E. EphA10 (CX I DA Z/ER - FHIDZ LT, L5
DRIEI> T hZIREEL. EphA10 DEEENE LU TOETSRDIBERMZT
i[O

[SRER# P & 5iK]

1 EphA10 £/ 70—F)L¥i4k (Clone: LBR)DAEIIT

& b EphA10-Fc Chimera (R&D Systems)z &&= Titer Max Gold
(Sigma-Aldrich Corporation) EJBR& L. IN¥IL>3a>ZzE/KkSET (10
Hg/100 pL/mouse), CN%. Balb/c ¥R (HA SLC. I, 6 1EER)DSE
PR T EAMIEHIAA 2 BRI DICENEN 25 L ZRS LTz, =5(C 2 BREd
TRz 3 BIEMLUZ. &E%%E 1 BREEICIRELRIIC KD MmE%[EIR
U. EphA10 (CHTDHUANFBE SN TLND T EZ ELISA (CKDHERUIZD R
T NOAMSkEEZEIINUTZ. Bidiids = TO—YHlilZzRta =&, 96 well
culture 7L — MMOEHERBEL T, 1B8%. & EED EphA10 (CX 9 &S
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%Z ELISA [CKD 1 IRROU—Z=TJ UTz. IRWT. BHETH D7z well R
ZIRAMIRL. SHlRRMNSEESNDE/ IO0—FILHAD EphAL0 (CXT D
fEadeE 1 RROU—Z0 LEKROBETHHELZ, #. /\ATYUR-=YD
ER(E. EFEMFAFRFICETE LI,

Clone: LBR DA%

T EphA10 £/ 0O—FILHUK (Clone: LBR)(&E. AT DAETIEKKI DA
BURE, 9. TURXS> (Wako)% Balb/cnu/nu <X (HASLC. 4.
6 1Ein)(C 500 uL/mouse TREFENIRS Uz, €d 18, Clone: LBR M/ \
ATJUR=T% 1 x 10°cells/mouse ([CEL. LRI IIDIEHEA RS L
Jzo. BRFCN DR ZEREL. BKINBEDIRE. FusEHR (2.29 DI
= hUDAE 0.8 DUTEE—KFMW). 2.27 g DTILI—R% 100 mL D
BHK(OBRR) ZEYEANTZF 1—J(CEUR Uz, BIURUZAE/KIE. 10,000 x
g. 10 pfE=EOL. EBZBIYX Uz, BEKFD Clone: LBR (%, Protein A 15
LZEFRAWTHERL., BICKD Saline (CE#AE, ERRICHUTZ,

Clone: LBR @77 V5 A TDRE
Clone: LBR @741V 454 (&, IsoStrip Mouse Monoclonal Antibody

Isotyping Kit (Roche Diagnostic Corporation)ZFWTRE Uz, FINXIX A
FAKRUIMN DR kK A ESNIZS Ty IR E-XWNRIlenNTndF 1
—J(C Clone: LBR D/)\AJU R—=YDIFE LB ZRIML. 15-25°CT 30 #fE
A>FaAR—hEtE, BEREZERSE. NLTYVIRICKIDE-XZB%
BIElE &7V (1gG1, 1gG2a, IgG2b, IgG3, IgM, IgA R UEHE.
AH) (X I DA NMEE SN TLWD A NIy T &R UTc. 5-10 DRARICE T A
VGAT 2RI TEIS 3> (TRNIZ/INS ROBFANS. TUARDEHEEFHDT
AVEFATZREUTZ,
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Clone: LBR ODBECH!If##AT

Clone: LBRMRIZ5EE (VL & VH)DEES! (X, 5'-Full RACE Core Set (Takara
Bio)ZFWTHRT Uiz, UT (SIS ZRY . LR TRELLETAYVIATDiE
BEHBHEIC. IgG2b D CH1 E kD CL(CFPZ—)>TT 3 5'FKimh) b
N7z Reverse Primer (IgG2b-CH1-P;5'-ACAGTCACTGAGCTGC-3'.k-CL-P ;
5'-TGCTGTAGGTGCTGTC-3') %&&%5t L. Clone: LBR M/\ATU R—=IH5
i U7z total RNA ZFERE U Tz, &, IgG2b D CH1 & k D CL DELFHECT!
(&. http://imgt.cines.fr/ZZB Uz, E£EED Kit (CAEEMNTLVS RNase H
ZFUT. Hybrid RNA Z3f2 U1z, T4 RNA Ligase (C&KD—A3H cDNA Z
BLRUO>HFI—b LT, BT (TR IgG2b D CH1 & k D CL [CF7=—"1J
293 Primer 7w h%ZRBULT. Nested PCR (CKDBEWEGFZIEELUIZ,
FHOEAHAATEHDIE Xho T & Bam HI B bZFIF LT pIRES2-DsRed
Express N5 —(C#HiAH. VL & VH DECHIZ T LTz,
® I[gG2b-CH1-S1 ; AGCCAGTGACTGTGACTTGG

® IgG2b-CH1-A1l ; GGAGGAACCAGTTGTATCTCCAC

® IgG2b-CH1-S2-2
AAAAAAAAAACTCGAGCCTGCAGTCTGGACTCTACAC

® IgG2b-CH1-A2-2 ;
[TTTTTTTTTGAATTCACTGATGGGGGTGTTGTTTTGG

® k-CL-S1 ; GGAAGATTGATGGCAGTGAACG
e k-CL-A1l ; TTAACTGCTCACTGGATGGTGG
® Kk-CL-S52-2 ;

AAAAAAAAAACTCGAGAGTTGGACTGATCAGGACAGC
® k-CL-A2-2 ;

[TTTTTTTTTGAATTCGATGGATACAGTTGGTGCAGC
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Clone: LBR @ Eph receptor A J 7 = —(Z3x1 9 D4FE 45T
E ~ EphAl-Fc Chimera. &£ EphA2. E bk EphA3-Fc Chimera. £k
EphA4-Fc Chimera. & bk EphA5. & I~ EphA6-Fc Chimera. & I~ EphA7-Fc

Chimera. & ~ EphA8-Fc Chimera. &  EphA10-Fc Chimera (R&D Systems)
ZZNEMN. 0.05 M B buffer (Sigma-Aldrich Corporation)T 1 pg/mL (C
HIRUTz. CN%& Maxisorp 96well 7L —  (Thermo Fisher Scientific Inc.)
(C 100 pL/well THEMUL. 4CT—RFBESEDI L TEMBELE. BH. 4%
Block Ace (DS J7 —<X/\AAXF« H)L)%Z 200 uL/well TEHIML. BRET
2B >FaNR— gD ET. TJOvF2 I LTz, 0.4% Block Ace T 500.
100. 20 ng/mL (C&AFRUTZ Clone: LBR %Z 100 pL/well THRML. ZERT 1
BFRRSE . 0.05% PBST T 3 E%$4%. 0.4% JOYII—XT10
g/mL [C&HFR U7z anti-mouse IgG mAb/Alexa488 (Life Technologies)% 100
uL/well THRIUL. &ET 1 BERIGESE Tz, 1> F1X— ~M&. 0.05% PBST
T 3 [@EEFEL. PBS Z 100 pl/well implL7z4&. =%%Z ARVO MX (Perkin
Elmer)(CKDBEIE LTz,

Clone: LBR @ EphA10 (C31 9 B#&E& 151

& &~ EphA10-Fc Chimera (R&D Systems)z&Et >t —FwF CM5 (GE
healthcare) E(C. Amine Coupling Kit (GE healthcare)ZfAU\T. EHEHUT,
Clone: LBR (&, HBS-EP buffer T 400 nM (CFAR LY > TILE. 289D
5 E&BE(CAFR (400, 200, 100, 50, 25 nM) L. BWLWH>TFILHSIIEX. Biacore
3000 (GE healthcare)(CKDEHRILUTz. BRERIY/ (S A—F—(L, BIEEN
IR RE DS -RE R CILF YA OILAART« DAERTOT S A
@ Bivalent analyte €5 /L2 J« v+« > TEH UTZ.

34



Clone: LBR M~ X EphA10 (C31 9 B33 2= 45T

E hRU'ND X EphA10-pIRES2-DsRed-Express =21 <11, Fugene HD
(Roche Diagnostic Corporation)ZFU\T. 293T MifBIC bR T x> 3
> UTz. 24 B5R1%. S/FREED 293T #lif8 1 x 10° cells 7= D. Clone: LBR.
Mouse IgG2b Isotype control antibody (eBioscience)ZZ&MN€11 1 pg iRl
L. 4°C. B8P 30 pfERIb &7z, /% PBS T 3 [EI5EH4#&. anti-mouse IgG
mAb/Alexa488 (Life Technologies)Z 1 x 10°cells /2D 1 pg &L, 4°C.
BT 30 pfERIS =BTz, BE. /% PBS T 3 [O5E5#&. 500 uL d FCM buffer
(2 mM EDTA. 0.5% BSA in PBS)T#&/& L. FACS Canto (BD Biosciences)
(CTHIE. ##FTUT.

Clone: LBROCDC &4

Cell Dissociation Solution Non-enzymatic (Sigma-Aldrich Corporation)
% FAUVTIEEE SR (CRIBE U /=MDA-MB-4355"10%2 x 10* cells/wellT. 96
well cultureL-— b (Thermo Fisher Scientific Inc.)(CI&fEL. —KRIEZE LT,
BERZEDBRUZE. Clone: LBREB KU Isotype Controlifiidz 2N TN
E2, 10 ug/mLTHIMUTE. =5IC, #ESDE LT, YORAMBZRMU.
2485EFR S B/, REFOMREBEEEME(E. WST-83HER (C K DEHE L/,

Clone: LBR R #E 45T
5 x 10*cells/mL (CFAE L= MDA-MB-435M10 35 L 71X MDA-MB-436 %%

N<Z1. 96 well culture 7L — ~(Thermo Fisher Scientific Inc.)(C 100 p
L/well THEEL. —8 37°C. CO,FETTHELIZ. R, FCS ZEFTRAE
W(ITEHL., 24 FFEARXIXR— 3>z Mz, #REE 4 pg/mL £/ LDI(C
A Uz b EphrinA3-Fc Chimera. & b EphrinA4-Fc Chimera. &£ b
EphrinA5-Fc Chimera (R&D Systems) &, #&EE 20 ug/mL (CIRB KD (TH
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I UJz Clone: LBR ZZ&MIL. 37°C. CO,FE FC 12 BRIRIG=E 1z, HfztE
JEFREEM(E. 5—F. 610D [HHfiShE4iER] (C#£ . Cell Proliferation
ELISA, BrdU (Roche Applied Science)ZRU\TEHEmL 1=,

MDA-MB-4355PM0 5 ) 55T REF)LI IR DIEE

MDA-MB-435fP"A10 7% Cell Dissociation Solution Non-enzymatic 1 x
(Sigma-Aldrich Corporation)ZB U\ TCIEEEZRM (CRIEE L. Hanks' balanced
salt solution (Life technologies)T 1 x 108cells/mL (CAE Uz, HIRSER
50 pL (CFZ=D Matrigel Basement Membrane Matrix Phenol Red Free (BD
Biosciences) &IBE L. HASLC KDEEA LTZ BALB/c nu/nu XX (6Ein.
A R)D fat pad (CRAFTERBIELZ. TDE. BENEET DE CRIFH (CHR

(O it

Clone: LBR DIEZEE 4 KU IEEHEBA\ DD fRT
Clone: LBR. X T} Isotype Control ¥ifkZE &N <EH Alexa Flour 647

carboxylic acid, succinimidyl ester (Life technologies) Ti&Z# LTz, &HEEE
¥4k D Fluorescent intensity/Protein tbZ&H L. HABEZHIX T
MDA-MB-4355°"10 £ /05T hEFILY DR CEFHMAIE S (200 p
g/mouse) LTz, XD ADHEILEEZFEHMIC OV110 in vivo RS X5
Ix (Olympus)ICTRIE L. EEE#MAOEREZUTORECEE LR (B5
TRMA\DOER = (BEEMCSITDIFEEENEE - /\vIITS5T> ROFEH
HIEE )/ (G ER & MIROAIE (CHh DEEDOFHIEARE - N\v oI350
> ROEENEE) 1. 4 HEC, XOANSKEEE (K. Ol Bhig. AHiE.
SRES. Fb. /Nim. BERE. FEB)ERE L. FFHENGEEZTRE - kRUTE.
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Clone: LBR (CK2HEERNROFHM

MDA-MB-4355M10 ) 55T hNEFILY D ZXDIEEEN 100 mm’ 2E(C
Ieoclf %z Day 0 & U. Saline (KIXEZE). Isotype control L4k (400 p
g/mouse). Clone: LBR (400 or 200 pg/mouse)Zz=ZNZrVUE—[E], FEEFET
WITES L. BENICIERR SHRERRE U, BRAEE. J8R)° x (BR)/
2 [CRDBH U, &% 53EBO Day 56 (C(IfEEZME L. BREEZAE
U7z,

[(fEREEER]
$1 EphA10 £/ O0O—F)LHUADEINL 4145l

EphA10 (Cxt 3 2 FIFiiAZ/ER I D726, £ b EphA10-Fc EREZRZEL
EXROZAMNS, I\ ATYUR-—IECLD T, MEICH EphA10 ik (Clone:
LBR)&#i37 L= (Fig. 11).

_ Fig. 11
. A) SDS-PAGE B) Isotype
£l LB {: } Positive Clone: ( } o Development of
@ kD&  ‘control LBR Heavy. j cop,  anti-EphA10 mAb
o ooy chain (Clone: LBR)
R N € 1,in tlr?:.a K (A)  SDS-PAGE

image of Clone:
i chain LBR. Positive
control is anti-Her2

(C) Amino acid sequence mAb. (B) Isotype

AL s of Clone: LBR. (C)

CDR1 KASQSVSKVA DYFIT ) :

. amino acid

CDR2 SASKRYT EIYPGSGSIYYNENFKG sequence of
CDR3 QQDYSSPRT SWVPYAMDY > Clone:LBR
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€ CZ7T. Clone: LBRAY, BIEIO> T hi&EE(CHIED T, E/ISTRE
FILR DR (CHTDHRAD TR REER (CH AR REIATUATH D 2 & Z5T
fli g S7z8. Clone: LBR DOFFRME. @#EEH. O LICHIRIDEL -
DX EphA10 ED3E M. @AMKIFIEMREEE Y. OFFHEEZ MM U7z,

468b(C. Clone: LBR D4FEMZ 5 Hii 9 /=6, Eph A receptor (EphA1-A8S,
A10) (Xt T DfEEMZ ELISA [CKD@BfTLI. TDFER. Clone: LBR (&
EphA10 (C3 U CRIIREARFN (CREEZRUIZDCH U, ZDMDOZER
(C(EEESHENRD SN DIz, LIEH DT, Clone: LBR (& EphA10 (CXf LT
FEEOSWWIUARTH D Z ENREENZ (Fig. 12).

R(C. Clone: LBR D& NZFI T D28, SPRIBICKIDIFEEREERZE
H Ufe. EphAl10-Fc BEEREBZEHHLEEY—F Vv T E(C. FEED Clone:
LBR ZiRIL. ENTNDOFES - SRR S FEREEEEY (KD)Z&H U
f&8. Clone: LBR @ EphA10 (CX3 93 KD (&. 1.9 nM Tdho7= (Fig. 13).
Her2 (CX1 9 DHUAEEZ Trastuzumab 12 VEGF (CX 3 iR EZE Bevacizumab
@ KD MENEN. 1-5n1M>, 1 nM THIZ ENBESNTNDZEMS >,
BEONHRER L RAZFOR/REEEZB LTS LN RSN,

3000 -

> W 500 ng/mL Fig. _12 Specificity
‘®m 2500 4| m 100 ng/mL evaluation of
I3 20 ng/mL anti-EphA10 mAb by

£ 2000 A ELISA
6 Anti-EphA10 mAb, at a
g 1500 4 series of concentrations,
o was incubated with each
S 1000 - human EphA recombinant
[T protein. Binding of the
500 A mAb towards each
BT receptor was determined
o |8 T hah 1L . . . . . by fluorescent intensity
B measurements. Error bars
3 t\& ~<§} & o@ %‘?@ (\‘;‘ v\\@ ?’:5) represent mean + S.D. of

& & &SI ELE
Eph A family (EphA1-A8, A10)

triplicate assays.
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Fig. 13 Affinity evaluation of
anti-EphA10 mAb by SPR
analysis.

Anti-EphA10 mAb, at a series of
concentrations, was exposed to
a CM5 sensor chip containing
immobilized human EphA10-Fc
chimera. Association and
dissociation curves in respect to
interaction of anti-EphA10 mAb
with EphA10 were obtained. The
kinetic parameters of these
interactions were calculated
using a multi-cycle kinetic
analysis method.

BT, HIFB E(CHIRT D& hBKUNDIR EphAL0 ADRREMZRASHC
I B8, 293T #iRd(CE hBRUNYI X EphA10 ZZNENFKIREH. Clone:
LBR DiEEEZ FCM AT (CK DI Lz, €DfER. Clone: LBR (&, 293T
TR (C(FHEESENRO SN D TZDICH LT, £ S KUNDIR EphALD =
HFSE/C 293T R TEHECHESUIZ, LA > T, Clone: LBR (&, fliig Lt
(CHEIRITDE MBXIUNYTR EphAL0 (CH LT, REMZE DA THD.
NDOXICHTD Clone: LBR ODEADMEREINBIEETH D ENREENT

(Fig. 14),
293—|— 293T human EphAl0 293T mouse EphAl0
Nan-treat
= Isotype Control Ab

45_:‘ — Anti-EphA10 Ab

o human EphALQ mouse EphA10
)

97.3%

10° '105 '10'2 '103 '10‘ i 10" 1E|rz IDIJ

it 17 10 I1E|rz |163 10

Fig. 14 Binding of anti-EphA10 mAb towards human or mouse EphA10

expressed in cells by FCM analysis

A human or mouse EphA10 expressing plasmids were transfected into 293T cells,
respectively. Anti-EphA10 mAb or the isotype control mAb was added to 293T,
293Thuman EphALD 5 g pg3TMouse EPhALD calls  respectively. Black, dark gray and light
gray lines showed anti-EphA10 mAb-treated, the control mAb-treated and

non-treatment groups, respectively.
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R(C.EphA10 WEIRT D2 NAMIBICH I DEEEHZHIE T2 —REL T,
WMEIF RS =B Z AR LTz, MDA-MB-4355P"A10 #1f3(C Clone: LBR
BELUO> bO—IUGEERIUZ. CCC. #ARZEOYIRAMBEEERS
. 24 BEIROMIMEEEESE WST-8 sBR(CK DMLz, DR, J>
O—)LFUARIIBECLEE U T, Clone: LBR SRINBECH VT, MMESENE
BlCEWZ ENRENTZ, Fiz. ZOEAIZE. Clone: LBR BARAANAR(CLEE L
THEEECTHo>EZEMS. Clone: LBR (&, CDCIEEICKD EphA10 FEIRHH
fEfE I dERZE LTS T LM RaEnsz (Fig. 15). &z, Clone: LBR
D Fc sEDERSEEMTH S, Clone: LBR M7 VYA A (. 1gG2b THBDZ &
ZEASMCLTLS (Fig. 11 (B)). IgG2b (&. CDC M#H7353 ADCC HiFE
9B ENFSN TSIz, Clone: LBR (. CDC/ADCC MEEAIC LD T
EphA10 HEIRNAHMRZEE I DI ENEZISND.

Ex#%(C. EphA10 OO AMRRIETEREE(CX3 9 D Clone: LBR OHFIEMEZAREE
D, UH > RRIBMKFH/MPIEIEVER (O 9 DEEEEZHE Lz,
TOFER. MDA-MB-4355"10 f(C, EUH> RERMNI DI E(CKD>TH
BENMRIEIEE (L. Clone: LBR EDHERMICKDWINEBRICHIFEIE
N7z, F/z. Clone: LBR EMFNNEF C (&, HISIEEMEICREEZSXIEMN DI
ZEMS, Clone: LBR (&, UA > RRIEIC KD EphA10 OflRIEE & Z A F0
AJEEIRFUA T H D Z ENREENIZ (Fig. 16 (A)). =5IC. EphA10 ZHTER
(CHIRI D MDA-MB-436 il CHEMRICEHEREZER LIS, US> RD
WINC K> T, AREDBIEEENBRICMREEN. ZDIEAIE. Clone: LBR
EDIETMIC KL DHIFI =Nz (Fig. 16 (B)). ANEERNSIANAMAL(E. HNESN
(CFIRI B EphA10 ZT LT, BIE9 BB/ L CL\BZ &(CHX. Clone:
LBR (FEDESZINEI T D A AIREIRTUARTH D Z LM RENTZ,

P ED#&sE S Clone: LBR (&, fBICHKIRT D& B KUY X EphA10
(C U TEWRREEHRINEZE L. EphAL0 "B T DN AMIRDIEIEE &
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MHLS535X. EphA10 RIBEHMRZEEIT DN FERIUATHD T LN
RENfC. TNUITKD. AFUR(E. EphAL0 ZEME LIZAIEO > T hzig
SEIBICHIED T B/TTT MEFTILR IR TOHIEBENRZ#EITIT DI
DBERIREEITY —ILTH DT N RSNTZ,

60
Fig. 15 CDC effects of anti-EphA10
% % mAb on EphA10 positive cells
E Gl Anti-EphA10 mADb or the isotype control
4?. mAb (2 and 10 pg/ml) with/without
O 5 | mouse serum as complements were
G added to MDA-MB-4355P"10 cells, After
= 24 hr incubation, CDC effects were
o assessed by WST-8 assay. * p < 0.05vs
Serum = o & — + 4+ the isotype control mAb with mouse
Clone: LBR — — + — = o serum (One-way ANOVA (Dunnett)). n
Cont. mAb — + — = g A= = 3 in each group. Error bars represent
Ab conc. 2 pg/ml 10 pg/mi the S.D.
(A) MDA-MB-4 35Epha10
g 250 EphrinA3 250 EphrinA4 550 EphrinAS
2 200 | PL‘ 200 4 . 200 1 ﬁ
J_F‘:H::‘E 150 4 150 4 I_| 150 4
05 100 100 - 100 -
% 50 4 50 50 4
@ 0 - 0 0
Ephrins: = + + = = e e = =i o
CloneLBR: — — + + = = = F =i s o &
(B) MDA-MB-436
_% 250 EphrinA3 250 EphrinA4 550 EphrinAS
; 200 4 % =% 200 S . 200 @ ¥ _#
w3 150 4 ’ﬁ'_‘ 150 4 2 150 r‘r“
2> 100 4 100 4 100 4
% 50 4 50 4 50 -
i 0 0 0
Ephrins : — 4+ 4 — = ol = =
Clone IBR : — — 4+ 4+ — — 4+ + o U K

Fig. 16 Neutralizing activity analysis of anti-EphA10 antibody (Clone: LBR)
EphrinA3-Fc, EphrinA4-Fc and EphrinA5-Fc (4 pug/ml) and/or anti-EphA10 mAb (20 p
g/ml) were incubated with (A) MDA-MB-4355P"10 or (B) MDA-MB-436 cells for 12hr.
Cell proliferation and inhibition effects were analyzed by measuring the rate of BrdU
incorporation (* p < 0.05, One-way ANOVA (Dunnett)). Error bars indicate the mean
+ S.D.
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)OS T MEFTILYIRICHITS Clone: LBR DR IRART

EphA10 ZiEH & UIZRIEO T hEiREE 9 B (C (&, Clone: LBR Y. fEE
HR(CIBIT I DMENDD. T T . B/ JST MEFILNDIRICH TS Clone:
LBR DIEBEMEIES SUARRDMHZ I LTz, MDA-MB-435"10 = Epfitis
HURARDE /TSI MEFTILNYIRIC, B¥F# LTz Clone: LBR &> b
O—)LikZE ZNETNESHRNIES L. ERADOTE /TS5 T hEFILYIXIC
BTN RGN (CHREUZ, ZOER. JO> bO—-IILIRZESLIEYD
R (B LT, Clone: LBR Z#&5 LN DI RICHWT, IESHEM CERE/RNEN
RSNz (Fig. 17 (A))e I T, EEANDERBUZEELIZECS. B
M(CHTE., > bO—JLFURICEEER LT, Clone: LBR M i@EEICERI(CE
BLTCWBZEMNRENE (Fig. 17 (B)). F/z. Clone: LBR DO&fEZz DT
MZEPESMNCT DS, FEREHRZHME LT, TDEXEZLER U, €D
f&sR. Clone: LBR (&, LEEEDEREEEIC, O bO—JUIRAELER LT, @
AR (CEBL TV D S ENESR SN — AT, EERMLUSN D 8 FBREDIER
g% (C(IBRREBNRO SNz (Fig. 17 (C) (D))s

BLE. Clone: LBR (& EphA10 MFER (AT L CREBICERBLIZZEN S, K
A ZFIFHT D2 LT, EphAL0 ZRIZT DA AMIBOBIEINHEIEE (C K
DT, NEBMHROBEZHEL DD EHRSNE.
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Fig. 17 In vivo biodistribution of anti-EphA10 mAb in a xenograft mouse model
Alexa Fluor 647-labeled Anti-EphA10 mAb or an isotype control mAb were
intravenously administered (200 pg/mouse) into a xenograft mouse model carrying
EphA10-expressing tumors (n = 4). (A) Fluorescence was observed on a daily basis
using a whole animal imaging system. The left- and right-hand mice in each image
were treated with Alexa Fluor 647-labeled control mAb and anti-EphA10 mAb,
respectively. A right-hand bar indicate fluorescent intensity range (B) Tumor
accumulation of anti-EphA10 mAb (m) and the control mAb () were quantified as the
ratio of fluorescence intensity observed at the tumor over that seen at the contralateral
site (*p < 0.05 vs the control mAb-treated mice groups). (C) At day 4, 9 kinds of organ
tissues were isolated from dissected mice, with associated fluorescence measured. The
left- and right-hand tissues in each image were treated with Alexa Fluor 647-labeled
control mAb and anti-EphA10 mAb, respectively. A right-hand bar indicates fluorescent
intensity range. (D) Mean fluorescent intensity of each tissue was quantified. *p <
0.05. Error bars indicate the mean * S.E.
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OS5I MEFTILYIRICHITS Clone: LBR DFIEERIR

fEZ (CEEFE LTz Clone: LBR M EphA10 MHREREM R Z1RFT I Bfcsh. €
OS5 T M EFILYDRICH T DBEBEERZHAHTZ, Saline &> hO—)Lt
& (0.4 mg/mouse). Clone: LBR (0.2 / 0.4 mg/mouse)%. B—[E], E&%
RACIE L. RENCRBEREAEBZTRAELUZ. TORR. Saline 1&58FL
0> bO—)LHRISSEFCLEE LT, Clone: LBRI%58¥ T, T DIEIENER
(CHIFIESNTZ. Fle. CORRE. BRESRENICERESNIZZH. EphALO
ZITUIAERRTH D Z ENRE NI (Fig. 18 (A)). T TRIC, EfRig53
HIC. XOXNMSEER#ZREE L. BEEEDHSN ST Clone: LBR O
BENRZEHME LUz, TOFER. Saline 58S LU TS bO—ILTUAIESEEC
L& LT, Clone: LBR #&58f T (3. EEEENER(CHIHE =N TV (Fig. 18
(C))e TED—AT. FUAKSHIEHRDOY D RXDKRE (CEHRITEILNERH SR
MoEZEND. YORDKE([CHEZSX DL DREWERFEHE NN D

e =R L TULWD (Fig.18 (B)).
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Fig. 18 In vivo anti-tumor effects of anti-EphA10 mAb in a xenograft mouse

Xenograft mE(p)use model was generated by orthotopic transplantation of
MDA-MB-435 cells. When tumors reached approximately 100 mm? in size, Saline
(O), isotype control mAb (0.4 mg/mouse) (<) and anti-EphA10 mAb (0.2 () or 0.4
(m) mg/mouse) were intravenously administered Once a week. (A) Tumor volumes
and (B) body weights were measured over time was compared with the control mAb
group. (C) Tumor tissues were isolated and measured by weight at day 56. (*p <
0.05, One-way ANOVA (Dunnett)). Error bars in all figures indicate the mean + S.E. (n
= 5-6).

44



B EDFERMNS. EphAL0 BT DfkEEiEEEZHIH L. EphA10 FEIRN
ABRZEIBET D E(CKD T ERICIESBHB#OEIENER(ICHIFIE=ND
EMREI. EphA10 HELNADBBIEN & L TERTHIZENE /IS5
NEFILNDIRXTRENT,

CDELSI(C, EphAL0 ZEN E LRI T MRIESNZZE T, X
FAECHEIFTTZERDAT—2E U T KRB THESNICHEBRIRICHITSD
Clone: LBR MH#IiEMY®, CDC/ADCC & DT SENBASHM TS, EphAL0
DHEREFRE (CEB U7 > F > A0 ED FEERIORFE. F/2(E EphA10 @
FHIRN A Z GESRERTIIARE, EERS—XEUTRBERT A —
v MEROHENEIFEIND. 512, FRFITETRIREN EERH SR
MO IZEDD GRS 41 Her2 TR EFU ABIZ AR U 72Ht Her2 HU4k (T-DM1)
HIEBOTDRMEEAIREICT D EMRESNTH D . MLARIEDTI> S
15— MK DENDRFRORFECRE (C. SBOMFTODERMNATFIND,
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SE. ADAUNDHAIEICH TS EphAL10 DEFHRHNELTD
FREIE

AR U CTEZLSI(C. EphA2 12 EphB4 & a8 & LTz Eph receptor 77 = U
—DFDZL(F. ANAPIA A KEBH AL BIIRDNAIRE, ZBOH AR
MTRIBUELTVWB T ENRESNTNS 14, ZDfzsH. EphA10 (CEALT
. ADALSNORABBTRIZL TV aREEN DD . ERGMARENEFN
TV ARBYGERICH U TRIRL TUONIE. EphA10 EFRER & L TOff
BEEsCmEddEDEEZISND. LML, EphAL0 ORNAFERIDFEIRT
O7 7 A )LOFFHEEFEIEN & UCOBRAME. CNFETIEHSMCESNTH
AJAR

T TARETE, ADNALSADON AERECEITD EphAL10 DFIRZEMTL.
Clone: LBR ZFIfHHI B3 & T EphA10 DEEIENE L TORIREMHZ S (TB
kU

[SRER#AEI & F5i%]
HHAEAR

BUF o#fif8tk(E. American Type Culture Collection WSEA U, [FLA
As] 1 HCC70 (ALEMAMERE), MDA-MB-157 (BEkRD AMERE), HCC1599 (L8
HAFEREER), MDA-MB468 (ARAYAMERE), DU4475 (BRMAERE), [RITZARAY
A) @ 22Rv1, VCaP, [XBEBH'A] : colo201 (ARHYAHARE), SW620 (ARHYAHM
f2), HCT116 (BRMAMERE), [FEREA A @ BXPC3 (BRDYAMERE), Pancl (&
M AKERE), AsPCl (RN AMERE), [E4EHRRZAE] : H2452, H2052, H28, [H
w1 : Jurkat (T #RRMHAIMFEHR). /2. TseDHR2(E. Japanese Collection
of Research Bioresources Cell Bank M5 AF Uz,  [ffintA] : RERF-LC-KJ
(BRDAERZ), RERF-LC-MS (BROYAMERE), [BMA] : MKN1 (BRRF LA
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AMERE), MKN45 (BROVAAERD), [(FBEEMA] : NEC8, NEC14, (X5 —X] :
A2058, G318, Mewo, [AMJK] : K562 (EMHEEMHEAIRMER). BISZARN
ASHREEE PC3 (BRMYAMIRR) & LNCaP (BRHYAMERE) (&, Riken Bioresource
Center Cell Bank KD#EA UJz. Normal Human Prostate Epithelial Cells
(PreC) and Normal Human Mammary Epithelial Cells (HMEC)(& Lonza K
DAF Uz, & TofMifgd. AFxoTORDLICEDULT, 5% CO,; . 37C
THEEU.

FEE/ PCR

SRR AR, ROEE#RHEN S, RNeasy Mini kit (Qiagen) (CK
D total RNA Z#H#. High Capacity RNA-to-cDNA kit (Life Technologies)
BT, cDNA (CFIRE U, 8517z cDNA 5> L — kZ. TagMan
Probe ( &E b EphA10 : Hs01017018-m1 / bk b actin-beta
Hs99999903_m1) & Taq Man Fast Advanced Master Mix (C KD RISz
L. StepOne Plus real-time PCR system (Life Technologies)ZHRU\T.
U7 ILS A s PCR Z1TD 7z, CHIBE(F, #HEF(CHRBSN TV BEEIEREZRALT
RIEUTZ. EphAL0 OFERIREDLEE(F. ENAMD EphA10 RIREZ R
actin-beta ETHIELUZER, X E U TRWZIEEFAMAEHR TR T Z & T
Uz,

R R A

ZH#lifgZ Lab-Tek 8-well chamber slide (Thermo Fisher Scientific Inc.)
(C 1 x 10% cells/well (CRD KD (CIHEEL. —MRIZE LIz, Hilax PBST2E
R UITE. 4% PFA Z7RINL. =R T 10 2. BEUZ. BIES/zifiliez
PBS Ti# Uz, 5% FCS ZARmL. =R T 30 2. JOvF>J U,
1 EphA10 £/ O—F)Litdk & 2D Isotype Control Hit4d%Z 10 pg/mL DiE
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ETHRMU. 1 BEVERASEZ, 0.05% PBST T 3 ERFULIEE. 2 KFukE
LT Alexa Fluor 488 =1~ X IgG ¥k Z 2 ug/mL OEETHRMUL. 1
FEVERS . A5 Ri&. DAPI AD®d Vectashield mounting medium
(Vector laboratories Inc) THA Uz, EHAR(E. Leica TCS SP2 conforcal

laser scanning microscope (Leica Microsystems)(CKDEUS U1z,

BIZAR AU TMAD RIE B F
8. H—H [TMA OREBEBMEFRE] HXU [TMA ([CEH1FSD EphAL0
DFEIRAFEMNT] (CECTITO .

VCaP D/ TS50 hETILY D ADIER

VCaP #fl /2 &= Cell Dissociation Solution Non-enzymatic 1 X
(Sigma-Aldrich Corporation)Z B\ TIFEEZRM (CRIEE L. Hanks' balanced
salt solution (Life technologies)T 1 x 108cells/mL (CAE Uz, HRSER
50 pL (CF=D Matrigel Basement Membrane Matrix Phenol Red Free (BD
Biosciences) &IBS L. HASLC KDEEA LTZ BALB/c nu/nu XX (6Eim.
FAR)DEBEOKR T CHELUZ. TD®E., BENEE T DFTRFNICEHERL

Zo

Clone: LBR (C K DHIEENEDHE

VCaP £ /05T MEFILYDADIEEEN 100 mm’ 2E(C/> ekiaz
Day 0 &U. Saline (KEX&EZER), Isotype control 4k (400 pg/mouse).
Clone: LBR (400 pg/mouse)ZzENErul—[ol. EEIRACIRS L. FIFY
[CREBREAEZAELURL. BBHER. (BR)X(ER)/2 CLDBH UL,
&7z, Day 62 [ClEBEZMEL. BEEEZAIEL.
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[(fEREBE]
BN AHIRERR(CE TS EphA10 DFEIRD AR

EphA10 MR L TWBHARBER D U——20F B, ANAESD 10
RO AMRR (LD A KB AL BRYA. Bt A BEDYA. BISZRRD AL
HBEMNA. AR, FERE. REHNA)CHSITD EphA10 OFIRZFEER PCR
(TR DB LTz, {OAMABERD EphA10 DFEIRL L%, EphA10 DF
WYL C &7/ LU CTWLWDIEBIRIAME (HMEC)(CX I 2tkE L TEH
UTEHER. EphAL0 (& AAADHRST . RINIBRD ALK A, BHAR
EBRRBARBICREIR LTS Z QRSN 5. BIRZARN A TlE HMEC
(CEEER LT 100 B EFIR L TL SR8k (22Rv1: 142 45, LNCaP: 194 £3)
N E#kS 0. AN AMIZEE (HCC1599: 103 %, MDA-MB468: 141 &,
DU4475: 181 %) EAZEDRELARILEBL TSR ENRE SN (Fig.
19).
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Fig. 19 Screening of EphA10 expression profile in various kinds of cancer cells

EphA10 expression in various kinds of cancer cells were screened by quantitative PCR.
EphA10 expression level in each cell was normalized by actin-beta expression level
and described as a ratio against EphA10 expression level in HMEC, normal human
mammary epithelial primary cells. n = 3 in each group. Error bars represent the S.D.
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BIZAROS ARIREIK - BRPRARIRICES 13D EphAL0 DFEIRART

FREOERERFEX. FINENACSHITD EphAL0 OFRIRZFHHRCIRET I D
Z&ECUTz. BITZRRN ASRRBMRDERZ B> U C EphA10 DFIRLNILZEETL
JoHER. BINZBRN AMRREAKRICH TS EphAL0 DRIREVLVINE. [EFERFIIRY)
ARl (PrEC)([CLEBR LT, EWLWI EMRENTZ (Fig. 20 (A)). Ffz. TIN5
THREAR(CH TS EphAL0 ODERBEL NIV TOFRIRZRFETIT DIz, etz
BICKDFHII LTz, TDFER PrEC. £ KU EphA10 EFIRD PC3 T3 EphA10
DORIRNDBPOHSNIAMN>IE—HT. EphALI0 BFRIRD VCaP fIETIE. #1
EphA10 iAYERRRF CTDFH EphA10 DFEIRNERE . mRNA OFEIR BRI
BDIENRESNTZ. INSDFERMNS. EphA10 (F. BIRZARM AHMRREERICSHS L
TEERBELTWSDZ LM RENZ (Fig. 20 (B)).

ZZC. EphA10 DEaEARN & U CORIREMZIREE I 26D, EERDEEKRIR
K(CHTD EphA10 OFIRZFHE Uz, [EERITZARMER & RITI AR AFERNYE
HNTlEB~ o0V L1 2RElltFRE Uz, TDRR. EphALI0 @
FIR(E, 10 EEFIOIEFRITARBH CIE. £—BE—EHORBREERK. F2H5N
IR\ ofz. TD—FAT. BITZRNM AR CTIE. 39 GEBIR 14 fEHIT EphA10 D
FIRNBHSNIZ (BB 36%), CNSOFERNS. EphAL0 (&, RISZARMD
AAARBARD A2 5T, BRERIRIKICE VW TEBIEEHE#MCLER U TERIRLTVD
CENRE TN, BRI A ICSWVWTEBEIEN(CIRD ST LZ2ERDMD
glmh orEN/z (Fig. 20 (C)).
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Fig. 20 EphA10 expression analysis in prostate cancer cell lines and clinical
prostate cancer tissues

(A) EphA10 mRNA expression level in prostate cancer cell lines (PC3, DU145, 22Rv1,
LNCaP and VCaP) was quantified by real time PCR. It was normalized by actin-beta
expression level and described as a ratio against EphA10 expression level in PrEC,
normal human prostate epithelial primary cells. n = 3 in each group. Error bars
represent the S.D. (B) EphA10 protein expression in prostate cancer cell lines was
analyzed by cell immunofluorecent staining. PrEC, PC3 (EphA10-mRNA low expressing
cells) and VCaP (EphA10 mRNA high-expressing cells) were treated with anti-EphA10
mADb or the isotype control mAb (20 ug/ml), and then with Alexa Flour 488 conjugated
anti-mouse IgG antibody. EphA10 protein expression was detected by confocal
microscopy. Blue and green signals relate to DAPI and EphA10, respectively. (C) TMAs
with clinical prostate cancer tissues (39 cases) and the normal tissues (10 cases) were
stained using anti-EphA10 mAb. Representative images of normal breast tissue
(positive ratio: 0%), EphA10 negative cancer tissue, and EphA10 positive cancer
tissues (positive ratio: 36%) are shown. Scale bar: 200 um.
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EphA10 DREITZIARN ACH T DIEEIRM & U TR RMEEHE

EphA10 DREIZIRNAICHITDIAERN & U TOEMEZ L DM (CHETT D
7=&. Clone: LBR ZF\L\T. VCaP fifig (EphA10 SFIRAIZAENAMAR)DT
OS5I NEFTIVRIRICKH I DR MRE Uz, EEEN 100 mm?
BE (o ERmM 5. Saline. O bO—J)LHUK. Clone: LBR ZE(C 1 [BIE
A% 5 (400 pg/mouse) Uiz, ZDFER. Saline XU > bO—)LiR
RSB LB U T, Clone: LBR 58 CH T, BHEIEIEOERIAIHIZIEN
aasb Bz (Fig. 21 (A)). Fo. REIE5EB(C. SN DA SIEEZEH U.
BEEEZAELUL. TOMRR. BEEROGEREMAREAU. Clone: LBR 58
BNWT., BREESMNMBOBFLLER LU TERICHIFIENTULZ (Fig. 21 (B)). €
D—7AT. FFESHBETRON D ADEKREZCIC. BETODEVWIRDHSNT
WVRWC EZEZR L TULVD (Fig. 21 (C)). ML EDREREIM S, EphA10 (&, EA
ADIHIES T HINARNAICENWTEEFEIRL. Clone: LBR [CKD THUEERER
RN END. ARZRERIE, BINIRDNACSWTEEERNEERNR
HTHDZENREENI,
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Fig. 21 In vivo anti-tumor effects of anti-EphA10 mAb in a xenograft mouse

Xenograft mouse model was generated by transplantation of VCaP cells. When tumors
reached approximately 100 mm? in size, Saline (O), isotype control mAb (0.4
mg/mouse: <) and anti-EphA10 mAb (0.4 mg/mouse: ®m) were intravenously
administered Once a week. (A) Tumor volumes and (B) body weights were measured
over time was compared with the control mAb group. (C) Tumor tissues were isolated
and measured by weight at day 56. (*p < 0.05, One-way ANOVA (Dunnett)). Error
bars in all figures indicate the mean + S.E. (n = 6-7).
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S5=Ei. EphA10 DifilaA RXA 1 > DfEiZ2BIELIEA > FSRFT
—1 BIRDBE RS

E—EBDBHE TERNELSI(C, Ephreceptor 77 =V —(d. SBMAEFO
2ot — (TKELTHSN, MIEAIC TK RX>r2BLTWS 0N, Z
dDzsH. Eph receptor J7 =) —3FDHEERIRIC (L. TK SFHEHKFNI(CS D
FILEIET DHAENEZ <IRE S>> °°, Ephreceptor J7=U—D TK %
ZEM & UBRSRIBRRERRE(CH D 1Y, ZD—H T, TKIEMEICIFEKF LR
RISEHSNTH D 1 °° EphAL0 (C K DHIRIBIES D FILAFESIND A D
ZXLZEBASMCT D ENTENUE AN AN AICFIR S EphAL0
(CHMFTDEERS—ADITA— v MERPHRECERARMEMEMHETEDE
DEEZBND,

IRRAATHES - FHE I D& T, EphA10 DHEEEFRIR (CERQEMITOnE
HIRGIAIRE TH D, 1BF(IC. BHEDRRZODEDE /vIFI>LTULED
SIRNA 7@ ETIE. EEEDKDSREEFKR LR T, €/ O0—FIHMBENAREZT
NREGEFKREZWVN 28, COXDIREENS. FADERERE%ZARILEET S
RS SHIFEAR(CE TILA L. AN TG T DAz BT (CAIR TENE.
EphA10 DHREA R A > OfFF(E25m. AT OFAZOXRKMTRLZE
NTLBDLDBHMRADEEREEERE (CX U TE. MAREITY —ILICIRD
EDOEHFEIND > %8, ULH L. MAEEMEATERLLDS ET31> hSAR
T4 ZEiiETEZE. FRDXDRBRERD FZARFE LR IRWHIRBRDIE T
MIRRIE T CHEESE LD &I 38, MlEATIARE L TRALRNCE
HIEEE S 72> T RAMLICIEES TULVRL P, ZDm. HARETIEINET
(C. EERADOEHEEEEDNDIZRIATAL /(- M) —([CHEHT D, Hl
HDFT—HINR—-RESE(MBFRETLIETSANY—ty MZRAVT. Hukoe]
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ZHEIRTHD VL & VH ZU 2 H—TDRWITED FETUA (scFv)ZzTJ 7 —=
FIRRURES A IS UBRORELER > TS %,

T TAEITIE. EphA10 DHEREA R XA > DR (ICEIT T, 1> hSAFT
(BIHEEEZRREINS, BFESHIRBILLIED 7 —ZHARS IS UDH
5. EFI)ILHUR Bid (CX I DEDFEHUR (scFv)ZEUS L. #fgNTDRER
Kt s m U7z,

[SRERIAH & 75iK]
7 —ZHRS 105 DRE

scFv SAJSUBLGFCHREHRBREINZABE TG1 &% 50 ug/mL
Ampicillin, 2% glucose &8 2YT HH#T 250 rpm. 37°CT ODggo = 0.3 ~ 0.6
FTEELURE, M13KO7 NJL/N\—=T 7 —= (Life Technologies)Z# L. 110
rpm, 37°CT 30 fEl. 250 rpm, 37C T30 fEFEIDZET. NLI—
J7—2%REEEz. 2,000 rpm T 10 DEhEO0E. 85Nl v hMIx
LT 100 pg/mL Ampicillin. 50 ug/mL Kanamycin S8 2YT Bith#7 .
6 IR E I D& TscFv iR I 7 —>ZEE B/, 4°C. 2,000 rpm T 10
7f. =5I(C 10,000 rpm T 15 #ERCOL. BIRUZ ERISKSE U 20%
PEG-6000. 2.5M NaCl %Z 1/5 volume filz. B U <EFUTKLET 1 Bz
& U7z, 15,000 rpm T 10 fahzEii L TEsnieRL v %z NTE buffer (100
mM NaCl. 10 mM Tris. 1 mM EDTA) (C&&U. 0.45 um @ Millex-HV ZH
WCTAILY—28U. scFvignI 7 —>%ZEIRUTE,

Biacore ZRW\2/\> =20
J\>>Z>/J(C(ZF. Biacore 3000 (GE Healthcare)zZFU iz, £39'. HEER
= Bid (Sigma-Aldrich Corporation)Zt >t —3Fw CM5 (GE healthcare)
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E(Z. Amine Coupling Kit (GE healthcare)zZzFWCEHE ULz, ERLIZT 7
—> scFv S/ 7S U% input & UCEBMRISHNNL. E&5SE7, HBS-EPT
buffer (0.05% Tween-20 Z&L HBS-EP (GE Healthcare))T 10 [EI5E%E&.
HRICHES UTz scFv I8 J 7 — =% glycine-HCI (pH 2.0) & glycine-NaOH
(pH 11.0) (CXDEYXL. output &UTZ. 1 M Tris-HCI (pH 8.0) Z 4 pL &
2% glucose &8 2YT i5ith7Z 250 L ilx. ZD—8ZANT. RICRIFHE
THASF—ZRAELUIZ, HRODT 7 -7 KGR TGL AR(CRRE SR, 1Bt
e, EROT7—SERGECEC T 7 —>7EHR L. I\ TR
NRULITDTZ.

A 5 —DRIE

2% glucose &8 2YT 5T ODgoo = 0.3 ~ 0.6 FTHELZ TGL (T L
T. 10 BHRIRTEBHRLIZD 7 —FRZERMU. 37°C. 1 BEBEUL.
EERDO—EBIC 50 ug/mL Ampicillin, 2% glucose &8 2YT HBih&7 0 L.
Petrifilm (CHEL CT—HIEELUZ, SRMEBTCOIO—H=ZzHlTIE
T. J7—>H9A05—=8BH U,

S — DT > ZEMT

rETE/VO-24bENI=T S X = R%Z QIAprep Miniprep Kit (QIAGEN)
EZRAWTCELIRL., 754X —156 (5-CAACGTGAAAAAATTATTATTCGC-3")
ET S A< —158 (5-GTAAATGAATTTTCTGTATGAGG-3"). X T BigDye

Cycle Seaquencing Kit (Life Technologies)ZzAHW\W Y UL —0I > AR
bZiTDlz. €M%, PERFORMA Gel Filtration Cartridge ZBW\THER L.
ABI PRISM 3100 Avant Genetic Analyzer (Life Technologies)(C & D DNA fic
Sl & BT LTz,
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BETREREZF U\ Anti-Bid scFv O4FE 454
E+{t9BHEE LT, E & Bid (Sigma-Aldrich Corporation). &
Caspase8-his-tag. & ~ TNFR2-Fc chimera (R & D Systems). & b

VEGFR2-Fc chimera (Genzyme/Techne). & I~ importin-p (Merck KGaA).
Venus (YFP mutant IBIEZFMHAFTA SHAEBF LELIDHESWEIZOVE).
Luciferase (Promega Biosciences, Inc.) ZF\L\. F2HEEBE% 0.5 yg/mL
ERBDELDCEBIEUTZ. T7—DFR, 945 —FT v U LELRIBCE
UTiTL. J7—T8E0T3.0x 10" 1.0x 10", 3.3x10° CFU Z&#
JRICFNMUL. R T 1 KRGS EZ. PBST (0.05% Tween-20 Z=% PBS)
T 3 [@%F#E. 0.4% Block Ace T 3,000 5% %R L = HRP/anti-M13
monoclonal antibody (GE Healthcare)Z 100 uL/well Z8a0L. =R T 1 Kfd
RIGESETz, PBST T 3 E&HE. T 3 E%FE. TMBBARZIMA TREZIT
L\ 2N BFREEZRINT D C & TRIGZFEILSETZ. BEE CAIERE 450 nm,
WK 655 nm)(E~<-roO0TL—~J—4— (Bio-Rad Laboratries, Inc.)
THIEUTZ.

Anti-Bid scFv DOIBZLFBEFRIRNT S5 —DIEE

J7—2= RRJAS—pCANTABSE (CHEAAFNIT anti-Bid scFv EinF=
HIPREEER Nco I HRU Not I THIEL. Venush' C KRICHHAAFENIZIHFLEEH
FAFAFEIR 45 —pTriEx (Novagen)(C. DNA Ligation Kit (Takara Bio)ZFi( )
T. 16C. 0 pRIRIGEED LTS5 -2 3> U

Anti-Bid scFv O \DIEIEFE A & FIR ST
12 well culture L — b (Thermo Fisher Scientific Inc.) ZAuL), 2 x 10°
cells/well (CT HEp-2 Atk ZIBIEL | 24 BFRIIBE I D L CHlfdzizaast
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2. 1 yug @ pTriEx anti-Bid scFv-Venus Z. 50 pyL @ Opti-MEM (Life
Technologies) THRIRUZ&. 2.5 L DELEFEAHE FUGENE HD (Roche
Diagnostic Corporation) E#EERZKSE. NS XT3 >%iTD
Jzo Y2 TILIE. BInFEA 48 FEZOMEZEUR L. ITFOXRERICALZ,

LFEBECED, BFEAR 48 KEBOMIRICEAL T, Venus BRDH
Jt7Z OLYMPUS IX 81 ZRU\[CEEMiRERRZ1T D Iz,

[EREEBER]
E5)LHUR Bid (CX I DEDFEFUR (scFv)DEHH

gaeb(C. BFILFUR Bid (CX 9D scFv HiAZEUS I /=8, Biacore dtz>
H—Fw T (CEMRUZ Bid EHE L(C. SARETHITILIZT 7 —= scFv 51
JSUZRML. #HE8E. Eaetea Ui scFv BRI 7 —>ZEIRLIZ. N
S5DIT7—ZERKBRICERRIEDCETHIBERL. LREDRFE 5 OiEDHIR
ITEICLDT, Bid([CHEEIT D scFviRRI 7 —>ZiEfMUIZ. BE. KBE
(CREREESET. E/00-21EL. Bid ([CiEEHZEE T MAoI0—->2E08 0L
Jzo COFHAIO—>0 Bid NOIEERIEEZHMA T2 —IRE LT, 1Bk
ZEHB(CH T DEEMZ ELISA [CKDFHEILIZ. TDRER. §5NIT scFv
BRI 7 —>Md. 59— KFMIC Bid (CHREULEDICH LT, ZOMDEH
B(CFHEEMZ/RTT ., Bid (LU THEN(CHSE UL DD scFv THDZ MR
BwErsz (Fig. 22).

58



Anti-Bid scFv OHIFBPIFEIR 54Dl

WS U7z Bid (CXF9 D scFv ORI TOFERFFEZFHE I D728 AHUAD
BRFO CRICEEBHEAERE Venus ZRlESE. FRIERBARTY—AEHE
X, HEp-2 fIRBIC S>> RTT 023> Ulc. €DFER. Anti-Bid scFv
-Venus BE&EK(E. Venus BIRFEIRAFE BERIC, MR TRIRI DT LN RSN
7z (Fig. 23)e 1> bSIRT 1 ELTOBRAMZASMNCT DIzHI(C(E. HHEA
TOMREDOFEEENRE., FHlEEDDIVERIDDIEDD, AR THIFL
7= Anti-Bid scFv (&, #IFERNTEIAR(CRIRL DD ENREINZ. 5. HL
IMEHOO—> OFRBFFEOHEE S, 00— > BORY|IEHR & DEREZ TS
B ECKD T, MRBATHEE LI WHADRIRERE S FEI SN, EphA10
DOHBEFRIRA D X LDRERICEN D L ZHFT D,
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Fig. 22 Specificity of the isolated
anti-Bid scFv antibody

Binding specificity of the anti-Bid scFv
was determined by phage ELISA. Each
protein was immobilized on the
immunoassay plate and then the
purified anti-Bid scFv phage was applied
to the wells. Each bar represents the
S.D.
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Fig. 23 Intracellular expression of
scFv-Venus protein

The expression plasmid containing the
scFv-Venus gene fusions or Venus
gene only was transiently transfected
into the HEp2 cells by lipofection. The
fluorescence in the Venus was
detected by fluorescent microscopy.
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AIE C/RSH/Z EphA10 OFIR/HEEFIEN S, EphA10 DN AMRRIETE(EE
ERZIH L. EphA10 EIRMNAMREZEE T DN TENE, FUEEDR
(CENDTEMER=NZ, TTTRET(E. FENDFOHBEINGH &7 DFEIR
ez B ETRIAE/ JO—FIILRGEZERL. LEORIRERI> T NEIREE
9252 ET.EphA10 AR & U COEM Z/BEN RO =N SEHTI Uz,

F9. MBI UIeH EphA10 Hii4k (Clone: LBR)(&. EphA10 ZT LTz
M ASRRIEGEE 7= hF09 2D X EphA10 RN AMAEZ CDCIEMICELD T
BELDDIENREN, BIEI T MEIREET D I2ODBERRY —IL &R
DT ENREENTZ, £z, Clone: LBR (&, € /05T hEFILNYIRICHL)
C. EEREICERUIZ—75C. [ERESG C[IBAREDMESRESNamN o .
CDFERM 5. Clone: LBR ZFL\3 Z & T EphA10 HIRIEEOIETEINHIZIR 2=
FRMTAIEE CTH D ENRSNIz. TITERRIC, BERBRZHA#TCEZS.
Clone: LBR 25932 & T, EEBENER(CHIFIeND ZLhRENE.

F/z. EphA10 DEFEIEN & U TCDOERD AN ZERT DesH. AL
S 9 BEADHARRICH W T BRI ZR AT, TORER. EphAL0 (& 45(CHT
IBRHRAICEERRLTLD S LN ReNz, €2 T, BIZRIFADE TS
J hEFILYDRTE Clone: LBR D3Rz LTz & 23, BN ABKRICHUE
BIRNMEHESNC. 5%, BIZRDAMBRICHSNTE. EphA10 OUL> R
M EphA10 EHFEIRU. EphA10 &1 UICHlifgtgliEz (et = B DB NMF1E S
DMRE, TUEBHRDADZXLDRRARS, ISR A DR TEHITINEE
BENEFENTVDEBEIERIYIARN A (CRPC) °t & DREEZBASHNMC L TLY
ZTENEFENDEDOD. AERE(E. EphAL0 HYEIZERND A D IZ I EEIRE
RHE LT, BERRERTHDIZLEZRUTULD,
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&5(C. EphA10 O¥EEFRIRA DX LADORPZBIRIC. TORTY —IL &
ULTBRRA> hIIRT 1 ZRIRINRL, MBDOT 7 —SHAHSATSUMNS
BDFLAZERL. MiRNTORR T ZHMELUZ. =XERAE Venus &
DORtEARE U TRIETEIERER. Venus BIRTHIRS BTZAF K RARICEHANER
RN Ens. RFEATHEREU scFv (X, #IRZRTrIgEEL (CFIR I D AlEE
MHRENZ. AR THESNLEARZE LS. 12 MSRTaZRAVE
EphA10 OFREATRIBDFETHHEE =, HEERIRMBI IS CIRD T &N
=N,
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IEDAZ DT RARTDER(CHED T, FREDREVEICICEANDDEL T
RNA, BEREHREE SN, B2 DEBOD FIRENR 2 (CHRBASINDDH S %
E=5(C. EFSONMMARIFEVELTFIE. BEESMIEZREORMERE DM LH
HFEIT. INSEEBEEEDFICHUTHRE L. TDMEEZHIEHTD [HFE
HAEE] DRREINTLS 9, TNSEFL. FADEEE. BHFRE. ©
DIA—-XY MNIEZEES, BENDFICH U THEMEZIFLE DXL DCHETS
NTWdizs. BIFOREEELEER U TEWERAN DR, SHVWESZRLU. 1]
EDOEZRRBEAFOHLEE > TS 83, ZO—ATAER(L. ENDF(CIER
TR ETENERIEIT DINEC. ENDFORIHEMEDOER (C(E. BRI
BT EBRTER, B, EHC ECEBBHEORESRAATIE. BUALA
LA TH. Trastuzumab (1 Her2 HRK)DEFENTH D Her2 (. EHREHID
20-30%I(CHBE L TVB(CBET, BAEGIFREBINTND o %, Fiz. #
i CHOIMNRTZKDIC. BNITAERTH> TEEMP RN EECTUL
FD. CORDREBEEND. BZDOFFMRD FENEEENHEREN. INE
TBWXEERICZUNDIEMCHUTE. ZORBBEMNERZEINDZ &0,
SAEEODFEIRRZIEYNIT LT, MEZECICK K TR EMNKRDOESNTULD,

U EDOBESMNSARGEN TIE. FATT/RDFIRNEEEORREZHIEL. SRR
ENRVWZ UEFREANAREERE EphA10 DEEENE U TCOERAMZE
SEUTE. ©DFEER. EphA10 (&, Her2-enriched ¥ TNBC ZE&O 2 CTOENM A
DU TIAT (T3 LT, NABBIFENICRIRLU. DNAMBEOIEIEEHE (CED
BDEZHASMNCURE, &5(C. INSHARZEE(C. EphA10 DN AMADIE
YESE M DINEI & EphA10 HFIR I D AMRRDEE N B gEIRPFIFIAZ NS
CET. ERICANAVCRIZBRAADESBIEEAN T ESNd I ZEZRU.
EphA10 MHADGERENE U TEERRBURTHDZEZASHNC Uz, &=
5(Z.EphA10 DHRFEA R X1 > DFEFICERRA > hSART ¢ BIRICEIT T,
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MBEDT 7 =S IS UNSEEREUTZ scFv AN, MBI TERAE (CRIRL
2dE=mRUIC,

Lieht o T UEDIATEARER (L. EphA10 HY. ZERDESERIR{AY® KO ¥R 13
EZBAWERBERNUFT -3 2 (C K> T, BEENE U TOERENLD
M (CEHMf SN B MED S DABEENRFE CHD I EZRELTND. 5.
ERERIBIRN FEE LIS ORRI&AZ LY. EphA10 OFIA L F& L DEM,
W AMERECEHTD EphAL0 DERDEEEBIHEADRES, RIRE LEFEDIR
D8R, EphA10 T OFT—4 —fBIEDST J /T ES J LEMTIC KD AR
HERMAFIRMABOMRERIR S, EphAL0 OEEIZEM & U T DRRRMIMIiEN A
SMNMCENDEDEHEREIND., £/z. EphA1I0 D KO YD RZERL. FiE -
185B - BRF5 &L\ D JZ in vivo T EphA10 MEEEEY EphA10 WMREIRL TUL\DHE
BHREICHBITDEEMEEZASNCTDZET. EphAL0 N & UITAEE
DEMNEEZEUNKDIBREN. ZORENMEESNDIEDEMAFEIND,

FI/c—7 T, Her2 (&, Her2 L T/REST AN — &8> THEIMEE T DU,
Her3 ZiasHETRIMD T 7 =V —DFEANTOTAN—ILT D & THEIEE
HNTTET DT ENESNTND ¥, KANBEEEEICRIA, Her2 DZE4&
{EZRET BHTUREZE (Pertuzumab) W ARFB TEEERICHATN. TDIR(CHA
BHAFEEBNTNBETBETHD 70, ABARICHUVT, Ephreceptor 77 =
L —%. D Eph receptor o, EGFR ¥° Her2 "X EZ= 66D & I DIBIESHIAE
DAFOZEMHMEIC K> THAMREAEE LT D Z EHNEFIER S NG TU)
% > 1173 Z2dfzsh. EphA10 DHCEB LN S, Eph receptor J 7
S=U— Her J7ZU—EDHBEERICETEHZRAITDZET. BNADFTIEIR
DFRBORRIAYY, KOBENTEEREERS —XDEARDOAEICEEND
AJREZ D TULVD,

P E. RAFRTHSMNCSNIERRENE E(CIRD T, EphA10 DEEEN &
LU COfENES(CBREND EHIC, RBREERS —IAHHERINDIE
(CEKDT. 3. EphA10 ZEWN & UITHRTc D FIERABEREDORFECEND
ZEZEIIFLTLD,
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ABFLHXTIE FFEBOMRETRAE LIEHRANABEESE EphA10
(CHITDEEMAFEZHIEL. UTOBRLERZET.

1. EphA10 (3. #5&1D TNBC FEflIZSDLTOYIF1TICHULT. HA
AEFENICRIRLU. ANADTFRERAERTFCTHD >/ G (CHEE
LTWBZ EBRUE,

2. EphA10 (&, MAMRRETUSL> REHEEFRI ST LT p38 DU ELE
o, MRBEZfRESEIMEEZB L TVWD T EZRRUT,

3. LEDHMEMNSHEE=NIZ [EphAL0 OFfIfEBIERE/ERDOINEH. FziF
EphA10 FEIRDAMROEENTUESIR(ICDORND] EVWSAIERI>
Thzt /) T5T M ETILNIRXTEREL .

4. EphA10 (&. ENABSDRARE (BINZERD A KIBH A, BORAIRE)(C
PVWTESRIBLUTHED., HFICRIBLANILOEMN D TZRIN RN AICHUNT,
fES185EN Clone: LBR [CEXDBRICHIIFIEND Z EN RSN,

5. EphA10 DHAREA R > DEEFICERRRA > hSRT « —ZEBIET D
. MBICBEUIZD 7 —ZHARS AT S UNSERELU T scFv BY, HfgW
RIS T CHEBRREICRIE LD DI LN RENTC.

Bt KHAFKTE. EphAL0 OEBEDMONAICESITDHEZE L(CRIED
2T hEIBE - FREEL. EphAL0 DR ADEEIRN S U TERTH D&
ZRUTz. S, CNSDOHAENEEICIRD T, EphA10 ZEN & ULITEREE
DRFECHEIFTEAROEENRAFIND. Flo. AAFTKRG. INFTHE
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T, RARZEITI BICHIED. RO E CHEEZR D AR
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