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F R AREAGIT R (EpCAM) 2B T 4HARAVRGHT - (5 28I - W56 KB DhRE » WA
PERERIAH AR T R ERIEE < 554Nt EpCAM Frntias o] DARHEST EpCAM SRS - eI 5 [#E%e
A PD-L1 Ay BRI T diiErVHROS M - & T2 EpCAM 2 & & B 4R e sy
A~ W LU ARET VIS8 - TR o R A28 (wild type) A1 EpCAM E:AIZ B4
Ak (EpCAM knockout) #E{TEER - 4L » FAFTLL Western-blotting A1 qRT-PCR HE#Z EpCAM %
NAIERSHET EpCAM ZRNETEE #71Fk - H#E— DA Al E SR A s BB E
EpCAM & {ie R 4HAAYIG 2ERE JT - o3 AlFEH EGFR AYHIGIA] Afatinib B2 HGFR AU
Crizotinib ¥ AN ERAVE EREE EpCAM ¥17> EGFR i HGFR AYERE(HIE EE TG
o BEEAT EpCAM TR AHRERS K2 ABET IR » 7 -secretase 11 ADAMI7 & Rysk5T
EpCAM #EFTER S HIRAVEHRE 2R - HlaP AV HILL 7 -secretase 1 ADAMI7 BT
DAPT A1 TAPI-1 iz » 558 EpCAM HYEHEEH R B ISR BUS ARETTARA - REEHRFILL
EpCAM It s FR iz - 588 EpCAM TRIMDURSHEE S04l E T - &ER
{F1] ] Western blotting 734t EpCAM ¥4 [l (LAY 2R B E R B 2 7220 .t EpCAM
RS EIRA SRR - BIE R B B ER BRI -



Abstract

Epithelial cell adhesion molecule (EpCAM) 1s involved in cell adhesion, signal transduction,
proliferation, and differentiation, and it is highly expressed in many types of malignant tumor. Anti-
EpCAM neutralizing antibody was shown to inhibit EpCAM-mediated signal transduction and reduce the
protein level of PD-L1 1n cancer cells and facilitating T cell-dependent killing of cancer cells. In order to
evaluate the effects of EpCAM expression on cancer cells, we compared wild-type and EpCAM-knockout
cell lines. Western blotting and gRT-PCR were used to confirm that the EPCAM gene was indeed disrupted
in the EpCAM knockout line. Then, we performed cell growth and colony formation assays to evaluate the
effect of EpCAM on proliferation of cancer cells. We also comfirmed EpCAM plays an important role in
EGEFR and HGER signaling by using inhibitors Afatinib (EGFR inhibitor) and Crizotinib (HGFR inhibitor).
Regulated intramembrane proteolysis (RIP) can trigger EpCAM-mediated signal transduction through the
cleavage and shedding of EpEX and EpICD by ADAMI17 and 7 -secretase, respectively. Following we
treated cancer cells with or without DAPT (7 -secretase inhibitor) and TAPI-1 (ADAM17 inhibitor), and
confirmed that EpCAM signaling was involved migration and invasion of cancer cells. Next, the apoptosis
assay revealed that the anti-EpCAM neutralization monoclonal antibody can promote apoptosis of cancer
cells. At last, we analyzed the effects of EpCAM on different kinds of tyrosin kinase phosphorylation
proteins by Western blotting, and clarified the complete EpCAM signaling pathway. We hope to furhter

develop the theraputic antibodies into feasible and effective cancer therapies in the future.
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EpCAM &S {#1E

£ EpCAM HYEREHIE(EF T EpCAM 43 51l 4 58 €57 L #5E  /K 2 (regulated
intramembrane proteolysis, RIP) AYRifEEEZE ADAMI7 H v -secretase #VJk EpEX #I
EpICD - EpEX &E LATAENE LR ERE 7288 (EGFR) - PR EHEEIES T
(ERZ %05 (Tyrosine kinase)#E{T/E{k » EpICD Rl A4NAEA - B2 AT NATRL
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EpCAM HAIMESTAS

EpCAM RIS RS o] DLUZE %] AKT-FOXO3a sHE iR S 4iiE T - it
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R S L
(—) HfFEREE (cell culture)

1. B8R (37C, 5%C0)

2. 10 cm BFEML

3. 1mLERE

4. 100 pL{MERE

5. BWHERE

6. TIMUEHEL
(1) Dulbecco's Modified Eagle Medium (DMEM)
(2) RPMI 1640 Medium
) 10% Ppe4-%E (Fetal Bovine Serum, FBS)
(4) 1% penicillin/streptomycin H14Z (PS)

7. PBS

8. WEEHRE (trypsin)

(=) VHHEBLE (Western blotting)

L BROH

2. EEIKEE

3. BEREMERIGINERS

4.  PBS (WiBLE5% E L H R IR

5. Eppendorf tube ((LEHE (V)

6.  Nonidet-P40 (L FEERELE 7 ) 4R DR
(1) NaCl (F1L59)
(2) NP40 (ZHEFRIEZ )
(3) 50 mM Tris-HCI (= ¥%FH B AL FE) pH 8.0
(4) FEHEGHNHIE



10.

11.

RIPA 4RTENR (BUH R B ik )
(1) NaCl (&AL#7)

(2) NP-40 (ZEFETE ZHF)
() KR ENEBE

4) SDS (+ ekl #h)
(5) Trs-HCl pH 8.0

(6) & H B

Tris-HCl &R

(1) Tris-HCl pH 8.0

Laemmli 2x 4Z N/ 4R EDR
— ~ SDS

(2) 2-5ifLE

(3) Hf

@) JREEE

(5) Tris-HCl

EIKGRER (Tris-H RERZ/SDS)
(1) =FEFHERE

) Hhhk

(3) SDS

g ENR ORE)

(1) =FEFHERE

Q) HHhL

3) HEE



12.

13.

(=)

AR IR ()

() =FCH AR AR

(2) Hhel

(3) HEE

4) SDS

HIPAKER

() FMEEZEE Bovine Serum Albumin, BSA)
(2) JO0A TBST &N IR S AHIE
R 5 &l g S (QRT-PCR)
RIHF 22 S B s oS E

HCT116 F1 HT29 fJ cDNA A

10 mM dNTP (B SEfZERZ H =0k L)
Forward & Reverse primer (&5 [T & KBS |[T)
SYBR Green Master Matrix

96 FLEZ &ETHE

ddH:0 (E757K)

AR E R

Elisa reader

&M 31T, 5%C0O)

9% FLEE

15 mL B 0E

1 mL (i ERE

100 ¢ L fHERE

BEMERE



(1)

alEREER

(1) Dulbecco's Modified Eagle Medium (DMEM)
(2) 10% B&4-M%E (Fetal Bovine Serum, FBS)
(3) 1% penicillin/streptomycin Fi4 2 (PS)
10% WST-1

AR R B

1 =R

BEAE (37°C, 5%COy)

=R M E R BT 24

6 fLEx

15 mL B 0E

1 mL &% E

100 pL fERE

EAIINzpEEE 2

(1) Dulbecco's Modified Eagle Medium (DMEM)
(2) 10% R&4-I% (Fetal Bovine Serum, FBS)
(3) 1% penicillin/streptomycin 42 (PS)

“E BV (Crystal Violet)

HHREEERS B ABE 0T

AR

B5EFS (37C, 5%CO»)

Transwell

24 FL#& (transwell )

15 mL B 0E

1 mL i ERE

100 «LfEmRE



8. 20 uLMERE

9. 10% Matrigel

10. PBS

11. 0.5%Crystal violet+10%MeOH

12. Dulbecco's Modified Eagle Medium (DMEM) (& 110E)

13. afmEREEE
(1) Dulbecco's Modified Eagle Medium (DMEM)
(2) 10% R&4-I% (Fetal Bovine Serum, FBS)
(3) 1% penicillin/streptomycin Fii4Z (PS)

14. ddH20

15. DAPT (GSI-IX, LY-374973)

16. TAPI-1 (ADAM17/TACE {7

(B) 4TSS

1. &5 (37C,5%C0)

2. BRI

3. AEAHAEER

4. 24 FLEE

5. Dulbecco's Modified Eagle Medium (DMEM) (R & [{IL&)

6. 10x FEEESEENR (binding buffer)

7. ddH20

8. PIYH

9. Annexin V ZB



g

~ AHREEEE (cell culture)

(—)
(=)

AHREAER: KRS BG4 HCT116 ~ HT29 4 5 fifiss4mpe Ha41 4R
528 £ Dulbecco's Modified Eagle Medium (DMEM) 5z RPMI 1640 Medium °» A&

10% B&4EIm)%E (Fetal Bovine Serum, FBS) E2 1% penicillin/streptomycin $i4E 2%

(=)

BEEAG&H:37°C, 5%CO:

~ PE T EREBE A (Western blotting)

(—)

1.

2.

1.

BrEdint ~ fngE
10 (EAHA A S FLAR I I A & A HY DMEM B g — K
RSB S MUERY DMEM fiE—K
BCEZEY) © HU=1{E 2 mL eppendorf tube, ZAIA 2 mL A& MER DMEM » §57
BIAMA 3 LEpEX ¥ 2 L EFG 1 HGF
e 6 FLAR HPAYERE AL » RHEHE well IIABCEAFHIEEY) | mL
ARG TR 10 70
BURSAHRERT EZEY) (cell lysate)
TR E B /K b - FHVK2HY PBS JSekamAt
&F PBS Wt » AR A K2 ISR 4R iR
FHTH2 BB AR &I T AGEEGHAR - AR ESECH R SRR RS B TH 2 HY
e 0V o
£ 4 C NFERH: 30 i
£ 4 CTEATIEECET DL 16,000x g AIHEEREE L 20 475
SRS HN S e OO R B OVE - BRK B
W E R BB K LR O E T ERIR

10



(=

qup)

(f1)

T

U INER Ty (50 w L)ZEY) - FIREEE 70T - T SR 2y B 1R
[ TR RS R AR L) D A RS RERY 2x Laemmli BRELGFENR

S 1E 100 C TR AR ENR PRV EAIRE LY 5 38 o WHET )
5 o 1£-20 °C NRIFZEY) -

18 37 C MR RASA MR EI8E 0 E - ERAEE O DL 16,000¢ g B 5
ay |

EERIE K (SDS-PAGE)

BERE QBN T 284 FHEE] SDS-PAGE SHEFLT - AR 4IRS EY)
SRAH SR SRR Y EREE R 2030 we o 4HEEAHY EBERE B 10-100 ng
1£100 V NHEEFTEEVK 1 & 2 /N

TRHE H B TR P NG e B VK % £ PVDF (polyvinylidene difluoride) #EEMIRE

B!

401 I R S e

Foam EE
Filter papers ES:iF

Gel PRkEESEER
Membrane PVDFSEENR

BEEN Transfer
FA direction

Filter papers EIgEf,
Foam pid)

v

+

B H HER - https://tw.sinobiological.com/category/wb-wet-transfer

(1) FHEEE(L PVDF (polyvinylidene difluoride) 1 4348 » SfiiAF BB aE > mif FH
ALK R E PVDF

(2) Frts PVDF #EIHE AT R fifess @

11


https://tw.sinobiological.com/category/wb-wet-transfer

() PueRke
1. FH SPEPAKENRAEZ0M NERARA 1 /NKF - 20fF 4 C NERABEBIK
2. FEEWREN IR 5% 2%E AR T 4 CERIFEH
3. TBST 2A 50~60 RPM ik PVDF #EfE 3 X - 25 734
4. FHEEMREE IS AP UISTE = SPEPASKENRY TBST =/ A 1 /)N
53
5. F TBST 2L 50~60 RPM 2% 3 2 » /2K 5 488 - FEHH TBS ik
6. TEPRZERAVEAT - A IE AR R 7 S
7. AR E B PR R BRSO LE B
h~ B S B EHA S fE (QRT-PCR)
(—) BEEER
1. Fc# cDNA A : A ddH:O K cDNA BEAREMFE R 10 ng/ 1 L
2. Bc#Y S M forward primer (FIES[F) - B9 «L ddH:0 Z eppendorf tube » FEHII
A1l ¢L50 pM forward primer stock
3. MBS uMreverse primer (RES[IF) : B9 L ddH:O £ eppendorf tube » FFJilI
A1l ¢L50 pM reverse primer stock
4, FeBY 1.2 mM dNTP : HY 88 1L ddH:0 Z eppendorf tube » FHIIA
12 ¢ L 10 mM dNTP stock

3 VR -
5. FCEVEEAR

B R i
forward primer 5 uM 0.2 uL/well
reverse primer 5 uM 0.2 uL/well
dNTP 1.2 mM 0.2 uLiwell
ddH:0 - 4.6 1 Liwell

(bR R AR R — (i well HYE - 7 EFREEFHY well BUSERE)

12



(=) &
Lo HUHE 96 FLER » B well {RFPIIA S LIRERR

=

2. BF96 FLEIEIK E - 2-20C/KFEHELHY SYBR Green Master Matrix » ZE &%
well fiXFPhnA 10 1L SYBR Green Master Matrix
3. HUHERERGAGTY 96 FLER b - RERGSE 212 R AT A RIS i s U S FE R T
[ )i
(=)  Real-Time PCR (B[IH 55 & iy 2 35 K2 ) T HR U &
1. S0CKFE 2 57
2. 9SCKJE 10 77
3. 9SCKRIE ST
4. 60CKIE 1 g
5. HEH#HAIOX
N~ iR S RE R
(—) PR
1. HU=1E 96 FLEZ
2. B well iIA IxI0*ELHAE - KL AT EFG D HIFFE 1~3 K
(=) HERHE
. Bo# WST-1 77 © HU 4.5 mL SR64FMEHVREEEE eppendorf tube » FHAIA 450
w L WST-1
2. WER 96 FLER AN EIEIR
3. EHE well A 100w L FAECEFAYA R IR BRI HE 57
4. MASGFERREE 1 /N
5. REFLEEEUH
6. fHEHEERLL OD 450 nm JHI S

13



t - YR E
(—) PR
1. HU—f# 6 FL#
2. RHFE{E well 77RIAIA Sx10ME4HAE - A S EFERFEL)—(ESFE
(=) H4ife
1. WRBR 6 FLEE FHY EOBR
2. EHE well 2RI 1 mL B9 Crystal Violet Z4H] » K7 JELY 15~20 4%
3. WRBRAVEIE /KDL - BEZ2 R A e I ECsrdd o
J\ ~ WAL B ARES) o b
(—) [FcBIEEREES (Matrigel)
1. R Matrigel H-20°C JKFEHUH - CERL 4°C fi#t R
2. 10 pLEL90 wL & FBS HURFEAR S
3. B0 transwell 5 > JiF transwell LA 24 well plate B> 37°C BH&EH 30 77 ##
(=) PR
1. BlELIR & FBS Huis s A m AR
2. WA FBS BYEZEAE transwell YNE (750w Liwell)
3. 5 transwell {RFFAIA 210" {[EAHFE (500w Liwell)
4. HEHEP BT BIMA 2.5 « L DAPT #1 TAPI-1
5. TR 3TC BFEFERTE 24 /NEE
(=) 4ifge
1 FFEREARER - DARfCES VD & PBS 54 transwell PIED
2. B tranwell AHIA 500 1L & 10% MeOH [ Crystal Violet 29 » % E K7 & 30
pay:

3. DAL ddH:0 &% transwell @ HginZ{& B[l a] fo i

14



I

YT 3B

PR

B —{ 24 FL&

S well IIA 2x10°(E4HAE - RAFLER B R B FE B R

IOATAG

53R A Normal mouse IgG (NM IgG)#1 EpCAM HAIMET#E (EpAb2-6)
A& FBS # DMEM H#&Rh » 558 6 /N\IF

FiC B A4

FCBUEEPER AR © HL 6.3 mL /Y ddH20 ZEEECVE » FFIIA 700 1 L 10xsE 4% E
R

U —{ErHIEE LE > Sl 1.25 mL FoBHr RIS R N’ (binding buffer) » F
SBIMIA 25 L #Y P 2SI Annexin V 447

FH pipette ¥ 218 &1 RAAC BT YRR /K B HAEEE

B

JelF EIBIRRER 0 A 500 1 L PBS efR4Al

i PBS EFEAIA 300 L trypsin » A 37°C SEEAE R E 3~5 475

JOAS00 oL SfUEHETER - FMERE R EENUESEAEIMA
1.5 mL AR LVE

BB % > 3000 RPM By 5 578

HeHEE OB PR R R ENEE > AIA 1 mL #Y PBS 7574

[E]45 3000 RPM FHBEC) 5 4368

AOAZEH

B CVE A PBS (Rl

HEBE LB PIIIA 100 ¢ L FCBdaray e

JEERE SRR S IE 15 7788 » BIA] EECERas S

15



2~ WRER

— ~ PE 7288 E (Western blotting)

(—)  FIHE T BEEES T wild type B2 EpCAM knockout M 45 &8 /B =3

HCT116 HT29 H441
WT KO WT KO WT KO kDa
EpCAM | = R -— —35

a-tubulin [e———  [—— D S — 50

1.2 -

* % * %
1
0.8 -
mWT
0.6 - KO
0.4 -
0.2 -
0 T T T 1

HCT116 HT29 H441

Relative EpCAM protein expression

&l —-WT k& KO KHGEBEAAE HCT116~HT29 S Afi%E H441 4~ o -tubulin 1 EpCAM

EHERRE M EEZRARE - N=3 - *p<0.01 - (WT & wild type > KO £y

EpCAM knockout)
H441 1.4 - ﬁ i
1.2
WT KO kDa §
p-HGFR B g
(Y1234/1235) |- 130 2os awr
HGFR [" S — 130 E;M' @Ko
2 0.4 - T
p-EGFR i ' :
(Y1173) == 180 <,
EGFR [N B — 130  ©

p-HGFR(Y1234/1235)  p-EGFR(1173)

&~ WT & KOH441 4fifd~ p-HGFR ~ HGFR - p-EGFR ~ EGFR & &R 8 KAHEE

= RRE - N=3>*p<0.01,*p<0.05 (WT £ wild type > KO £ EpCAM knockout)
16



H441

=
F-Y

WT KO kDa
p-AKT | ™ & . |—60
-

AKT e — 60 ]
pere [EERERS]—% §. e
. QKo
p-FAK | #aw —125 7 I_LI
0 - ! ! ' .
p-AKT

FAK | —125 p-ERK p-FAK

=
[

[T

(=]
-]

(=]
(4]

(=]
£

Relative protein expression

=]
[~ ]

&= ~ WT k2 KOH441 4fif8” p-AKT ~ AKT ~ p-ERK ~ ERK -~ p-FAK k% FAK & H'EFEH

ERMEEEE EIEE - N=2 o (WT & wild type » KO & EpCAM knockout)

H441
12 -
& &
<)
L ,ic" 5]
$ g kDa go.s 1
P-AKT | S s — 60 'go.s ; BWT+HGF
T - . — 60 EM | DKO+HGF
P-ERK | D e |—30 T I
— - 0 . . .
ERK [ ——  -——— 30 p-AKT p-ERK

VU~ WT K KO H441 4HFELL HGF hnZEEr > p-AKT ~ AKT ~ p-ERK & ERK EH'E

RN B NHEEE Y BERE - N=1 (WT A wild type » KO £ EpCAM knockout)

17



2.5 -

snail [ ] — 30

15

BWT

Slug | « = —30

Relative protein expression

E-cadherin s —135

*
1 oKo
]
cbuin (s oW W
Snail Slug E-cadherin

B~ WT K KO H441 4B Snail ~ Slug ~ E-cadherin & o -tubulin Z& [1'& FHIR & & FH

BESEZEIEE - N=3 > *p<0.05 - (WT £ wild type > KO £ EpCAM knockout)

FH[E—F] A a -tubulin MEFEEIGAYE R BN E M ENE - TTEZE wild
type HY EpCAM =28 & HHZEHT knockout /5 > ifEsH knock 4HAIHY EpCAM EHEE # AR - H
FHIE — ~ = A EZ25] wild type HYZEER =9 BA 8HER knockout /5 > HLEIVUE 4N LL HGF

VPR % > FTEIZEEIR A wild type JE2 knockout BHE = -

18



=~ BIEPRElsE R E (QRT-PCR)
AHRfIRR - HCT116
(—) HMHEFREETE
B 5y BRI HLENEE H (Actin)#2 EpCAM 1Y Ct & » FIFHE—FEHEAHY Actin &
£ > LLWT EpCAM FHEIR Actin Z UK ER Z IS R iRte » T HEAREEA EpCAM
B Actin Z UK ERZ FIZEIAHE LS -

PN . 2 (FIEEEER Ct {H—Actin Ct {£749)
FARNR - 2(WT EpPCAM Ct {*F#5— Actin Ct {f’F4)

(Z) ERpERIRE TR

1.2 ok

1.0 - -
0.8 -
0.6 -
0.4 -

0.2 -

EpCAM mRNA expression

0.0 r :

WT KO

E7S ~ WT K KOHCT116 4fffl> EpCAM mRNA FEH & - N=3» #*¥%p<(.001 °
(WT £ wild type » KO £ EpCAM knockout)

A& 7S ] DAER 2251 EpCAM knockout 4HREAR %15 wild type 269 FFRIAE »

19



= SRR
(—)  UoeEEdE (L WST-1 EEFLL OD450 HIE)
EH—BEEYVE TR — R A - A EEBYVTE AR T HIRE - FHUE
IRESRZ N BB EAE (absorbance, % Ry optical density OD ) pl—IELLRA(R » RIEA]
PSS eEERE (spectrophotometer) HEREIER » BT HERIZ A LER B A0 /R T HY R

K

{EERYVETE R & 1 NI OEAE (Ar; absorbance) EZE £y Ai=log(I/)> L (incident light
density) * Ry G ERRRTRULN & 1 HYJERGRE - T (transmitted light intensity) £y I 4%
HERR - FTEE T HEARGRAE -

(=) HCTIl16 W EEdE
HCT116

2 . * %
18 |
1.6 - T awT
1.4 | @Ko
1.2 |

1 4 x®
0.8 4
0.6 4

0.4 1
0.2 ] .
0 . :

1 2 3

Absorbance OD 450

Days
Bt~ WT F KOHCT116 2 WST-1 BB EEHE - N=3 » **p<0.01, *p<0.05 °

(WT £ wild type * KO % EpCAM knockout)

Fh e T LU 22 51 wild type AYAHARE AR RERHABIARY knockout

20



(=) HT29 WL EEE

HT29 .
3 -
o 25 I owr
S, * % *¥ mKo
2 21
S 15 4 I I
(1]
8
o 1 4
w
-]
<
0-5 - . .
0
1 2 3
Days

&/~ WT Kz KO HT29 2 WST-1 BB EEHE - N=3 > *#p<0.01 - (WT A wild

type * KO £ EpCAM knockout)
FHIE]/\ 1] PAER 2251 wild type BYATRE A F3RBABE A knockout °

(= H441 2HE LA Afatinib 2897 E 3

Afatinib B AHRESZANEIE - v] DU%F EGER fIHH 5 #SwR g (L -

140% -

120% A

100% - awWT
80% - oKo

60% -

40%

20% - 'ﬂ

0% - .
2.5 5 10

0 0.6125 1.25
Concentration of afatinib

Absorbance OD 450

[B7L ~ WT k& KO H441 4L Afatinib 247 # 2 WST-1 O EEE - N =3

®p<0.01

21



(WT £ wild type > KO /& EpCAM knockout)

FHIE L AT Z2E] Afatinib Z28)m] e 4HAE RS 4 -

(") H441 4HRELL Crizotinib 2975 B

Crizotinib &Rz B A Z AGHIHIHIA] > =TI HGEFR AYBERR(L - O diH

HRREAE

160% -
140% -
120% - BWT
100% - OKo

80% -
60% -
40% -

Absorbance OD 450

20% -

2
S | %

WL

0 0.6125 1.25 2.5 5 10
Concentration of crizotinib
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