TR EEZ YRR 2021 4F 6 5 16 B4 3

Chin Med Biotechnol, June 2021, Vol. 16, No. 3 201

DOI: 10.3969/j.issn.1673-713X.2021.03.002

xR R E S T 1 Notchl )R 1A fIH]
BT AN R ) v T R R 2B 5 75

[HE]

BA %% Notchl 7ELEER (CGA) Ml &8 it f i i
YEF KA

ik CRARKES AN EE R EEHAT I ESR
RNFIE, I A4 (THC) Yt ik AT I0AE; Fl CGA
AN [E & B 40 i R BEAT AL R, i@ 3T Western blot Al A
[FI4HAE - Notchl MIRIEBEEN . KH RNAI HiAREE
TEWAMS Notchl HIFRIE, A CGA ¥, R
BT SO0 A Transwell S50 K6 I 63 55 96 401 B 1) o B2 T ik
R IR B H R e 1 AR Dl o

FR g REEE SR KT Notchl 7EH:% CGA iR
S EE N R EEHANKNERIE TR, FH HC Qg
FAIESZIX—AF b, Western blot 45 JiE7~, CGA fielig
AFEEE AR Notchl f923E, J HIXFplsIE FH 258
% CGA ACFRYRFEMIGINTIZ#TH #. KA RNAL HoARR
BB AT Notchl JEININ CGA AT LR R 5L
ISR Transwell 525G, 45K, 7EIEHKIE Notchl 1
BAERAMMT, 253 CGA AL 4 A T P2 114 7 1 [ %k B
5 R A AR 2R e B 1 A IR H i IS TR R, T R
Notchl ZJ&, 4L AT % B o e T 50R AR AR 28 e 7%
F1 £ B 5 R I R

£512  Notchl & CGA HIEREESZ —, CGA EIEHT
Notch 3 i 40 1] 5 2 96 240 M FF) e B T F RIS 28 e 6
[K82iA) 45 B SRR
2%

www.cmbp.net.cn

Notchl;

o 5 [ 254 ## K, 2021, 16(3):201-208

R LI —, RRRS
BET 24 0 A R R 2 5 BB T R 1
FRARE AR, RERCEREOERBK, K
SR AR T E A ST, Notchl &
RTINS E D, 55 SR RN
ISR, B, T AL, B
2] Notchl fIRH BHET MR, 1=
T, Notchl 3 DL FIA S hAE B,
R R AR B R e Tz 1,

£ JiZ (chlorogenic acid, CGA) s&—Fh/KiA
MR G, E2MEYPAE, BRI Z0E
Ve, BASTUMRE SR, ElR R IR T T R
DU T RIFRAITROR . ARG T TAE L &0E
2 CGA REME A 250 ) £ 8 Jo 4t M 1) 189 5 R 1= 2%
A, (BRI NLE MR AR A S Sl i
FIWIRAIESZ T CGA % Notchl HIWHFEM, H
FA A& A1 4 A Y ik — B HR 5t Notchl #£ CGA 411
)£ e A i R e ) LR S LA

1 MREREE
1.1 M

RPMI-1640 577, 0.25% [l HHEH R
FIRR 4R M H % E Gibeo A F]: RNA AT
F siRNAs (siNotchl-1. siNotch1-2) FIJH 4%} &
(NC) #3£[E Ambion (Thermo) A F ¥ itH s
4R 7 Hiperfect W HEE Qiagen A F]; RNA
FEBURA B Trizol™ plus RNA Purification Kit 1
H3EME Invitrogen A#]; cDNA & A ki
% High-Capacity cDNA Reverse Transcription Kit
(4368813). SYBR Green SZRfE® PCR ifX7l#&
PowerUp SYBR Green Master Mix (A25742) ¥4
EH[E Applied Biosystems A #; Matrigel Matrix
JgESEE BD Awl; Hifk Notchl (CST-3608).
B-actin (CST-4970) ¥4 H & [H Cell Signaling
Technology 2 #].
1.2 7%
1.2.1 4ifks3% KYSE30. KYSE140. KYSE180
L KYSES10 40855k H T A 5 K% Y.Shimada
L. RS 10% B4R 1% HiE
¥ RPMI-1640 HiFRiEdtATHi 7.

HEE&WB: “HEAWAIH” BHRXBHHE KL (20182X09711001-
003-001); FHhAIEHERMHES (3332015165

YEZ B 100050 dLTT, HIE B R I 29 WAt IC B K SR 250 i M)
Ji5 Ty e 5 S

BIE1E#: ##E, Email: hanyanxing@imm.ac.cn

WA HHR: 2021-01-06



202 P EEZ YRR 2021 4F 6 A5 16 B4 3

Chin Med Biotechnol, June 2021, Vol. 16, No. 3

1.2.2 siRNA B4y KA 2 6 Lt
HHBMBEESE 50% Afi, ¥FF12~16h, K
Hiperfect 5 i& & siRNA B & A Opti-MEM
o, RBERAIFF RIS, ZEFERE 10 min,
BHIAN 6 FLBRH, fRegs 24h 5, HIETAR
AL

1.2.3 WFEJERSEE K siRNA ¥4 24 h J5
() 2 L FH JER T A T BB R T 6 L, A
FLEFD 300 N4, MASH CGA (50 pmol/L)
R FREER TR 2 A, KPEEREE I 0.5% 45
MR, A, BB TS WS il S A AN B
50 ML BRI TRE

1.2.4 (@B  M%kSL siRNA FEY
24h JG, JIN CGA (50 umol/L) Tkt 24 h, 4R
Je R A AR A T, P TG I R R 2 R A Ak
ER 1% 10" A/ml, BL 100 pul 20230/~
TiE Matrigel B0 Transwell %=, JFE = H
IS 10% Mas-iiEfREsREs, 37 C 1HiRH%FR
FErPEERFE 240, HELENMAME, IR E
I 0.5% 25 Yete, TRMEB TUE. Hl.

1.2.5 RNA $2HU/ qRT-PCR il WHL siRNA
LS4, T4 1 x PBS 1E%E, H4ME J1E
i OEN R, IEREOE T, BoRnk b,

JOONIE & Trizol, Hl RNA #2 HUR 57 & 2 B2
RNA. HU 1pg & RNA BT SEA 5 cDNA,

7 WX ) & U B3t 4T real-time PCR A I
Notchl [MFRik, PLEFZKEE GAPDH [HFRIA(EH
W2, I 22 Jrikidt T E B . GAPDH &
Notchl [H5I1#IFF%40F: GAPDH IE[A 5' CTCCC
ACTCTTCCACCTTCG 3', x[a] 5' TAGGGCCTCT
CTTGCTCAGT 3'; Notch 1 1E[] 5' GGTGAGACCT
GCCTGAATG 3', [ 5 GTTGGGGTCCTGGCA
TC 3'.

1.2.6 Western blot N SEH, H BCA
EE B W, B 30 pg MR AHEHT SDS-PAGE
B HLYK, BN, 5% iR g AR R B,
SRIMAN—HT (395 1:1000 8B T 4 C HE
&, TBST Wi )a i ABR i A g br i 1) —
Pt (1:5000) =idWFH 2 h, TBST ¥/ A ik
R IEE Celectro-chemi-luminescence, ECL) &
%, BEIE A RZENCAH, L B-actin R
WEAZ R

1.2.7 WS b K e A4 A SEE H 5l
Vil B e 4Em A G R A F] . S in g Ak

WERWHMERZ RN E. BT 6 R
P C57 /MR 100 pg/ml 1) 4-fil SR MEIR-N-A L)
(4-nitroquinoline-N-oxide, 4-NQO) /K&K, r4k:
MK 16 JH, WEE 22 EFFE% T CGA 50 mg/(kg-d)
B SRR EL K (NS) RS ST, 1E4r3)
Y SIGARTRY 3T 7 1 5 5 AR AR A 2 i A S #E L,
Y 6 RSN RIUH EEHN, B H
PR AT Ja 126 b 1 B A AR W BOR A R ]
BEATRAIATE S ki, R EEHNE 4% 2RT
M [ e Jo, I8 U AR R AT R W] 42 e 3
SCES AT M SOP F2 7 XF 41 ZLFF i #E 47 Notehl
(1:100) itk (THC) Yeft, JRKsgeta st L
Y ARG R R, H Aperio ImageScope
Ao 25 R AT 8 B AT
1.3 SeitZEatsd

i Hdag bl X+£s F£/x, KA GraphPad
Prism 6.0 ¥ fFxl4iiHE, KA SPSS 20.0 %At
AT G i, PR IR B LU SR FHMOIFE A t
%, DL P<0.05 NEAGIAER.

2 &R
2.1 CGA L 4-NQ0 FEER/IREEBAR
f Notchl HIFRIE

AR AE TR R B AUEE 4 4-NQO
B E KM EEREDRAEEZ 50 mg/(kgd)
CGA a7 )G, HEEmRAERERSE, £
xof FEZE /N R B R SO AR A g R
B AT 30K 1k DR R W 3 4R ) 22 S AR A
RI CGA RITH/PREEHH T Notchl HF
ISR TXTHEA (B 1A, #2785 Notchl AEEZ CGA
(IR 2 — o X A — 2R I A /N R B L Y
BT THC &M Notchl, RILSXIRAMLEL, CGA
BITH /N R B AT Notchl IR IEW & T %
(K 1BY. RE AT THC g tgh fik T
BT, [FIREIESE Notchl A LE P4/ N R
BEHNAPGAEREER (B 10, xikgh LR
CGA FERSIEMK 4-NQO i FHIH A ME& /N
BEMHHAF Notchl HIFKIE.
2.2 CGA HIHIAIMEFRIWEEBMAF Notchi
BIFRIE

7 KYSE30.KYSE140.KYSE180 /% KYSE510
RN AR FEREER CGA (0. 25, 50. 100.
200 pmol/L) Ab3 48 h, WA IR FI#E4T Western
blot 4. Z5HKH, 4 MM+ Notchl HIFRIA



RE BEZAEMER 2021 4E 6 T 16 545 3

Chin Med Biotechnol, June 2021, Vol. 16, No. 3

203

4000
=
L
I8 2 L
w% 3000
g
=Z 2000
_ &
=5
2 L
ZE 1000
I~
0

i

*

iR

Control

iR

Control

=
=
b P ]
=] 6 n
o) LT A
£ a
55 4r 3 AL
= o
ZZ T L —A$"
3 20 U Ao
A
~ A“
1 I 0 1 A I
CGA pugit CGA
A Control

CGA

5
S :
A R
[
et
1755 A O
J il
Ry |
b EF -
£ )iy s gt ;’7"\
i
b e YRS

1 CGA X} 4NQO FHEMHAKMEE R/ MR EEHLN Notchl FKIEMEM (A:

-

\.‘ : 2 B
AR G 5 A D B A A A e

Notchl AN B: THC Rl M & 4400 Notehl %A C: THC JEgi e i P <0.05)
Figure 1 The expression of Notchl in esophagus tissues was down-regulated by CGA in 4-NQO induced ESCC murine model (A:

The expression of Notchl in esophagus tissues via microarray analysis; B: Representative photos of Notchl expression in esophagus
tissues by IHC staining; C: Quantitative analysis of IHC; "P < 0.05)
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Figure 2 Detection of the expression of Notchl in four ESCC cell lines treated with different dose of CGA by Western blot
(A: Western blot analysis; B: The density scanning of Western blot)
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Figure 3 Ratio of knocking down Notchl at mRNA level in four ESCC cell lines transfected with two different siRNAs or NC
using qRT-PCR (A: KYSE30; B: KYSE140; C: KYSE180; D: KYSE510)
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Chlorogenic acid suppresses colony formation and invasion of esophageal squamous cell

carcinoma via down-regulating the expression of Notchl
ZHAN Yun, LI Rui, JIANG Jian-dong, HAN Yan-xing

[ Abstract]
Objective This study aims to investigate the effect and mechanism of Notch1 in the process of chlorogenic acid (CGA) suppressing

esophageal squamous cell carcinoma (ESCC).

Methods Microarray assay was performed to detect the different genes in esophagus tissues of ESCC murine model treated with
CGA, and immunohistochemistry (IHC) was used for verification. Different ESCC cell lines were treated with CGA, and the
expression of Notchl in these cells was detected by Western blot. RNAi was used to knock down Notchl in ESCC cells before
adding CGA treatment, then the colony formation assay and Transwell invasion assay were performed to detect the capabilities of

colony formation and invasion in these cells, respectively.

Results Microarray assay analysis showed that the expression of Notchl in esophagus tissues was down-regulated in mice treated
with CGA, which was confirmed by IHC staining. Inhibition of Notchl expression in different ESCC cell lines was observed by
Western blot, and the inhibitory effect was gradually enhanced with the increase of CGA concentration. Using RNAi technology to
knock down Notchl in ESCC cells and adding CGA to perform colony formation assay and Transwell invasion assay, the results
showed that the number of colonies formed and cells invaded by CGA treatment was much lower than that of the control group in
ESCC cells that normally express Notchl. However, in Notch1 knocked-down ESCC cells, no significant difference of the number of

either colonies formed or cells invaded was observed after the treatment of CGA.
Conclusion Notchl is one target of CGA, and CGA inhibits the capabilities of colony formation and invasion of ESCC cells by
acting on Notchl.

[Key words] chlorogenic acid; Notchl; esophageal carcinoma; colony formation; invasion
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