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Abstract This work was to investigate the effect of CAFs (cancer-associated fibroblasts) on the prolifera-
tion of ESCC (esophageal squamous cell carcinoma) cells and the intervention effect of proliferation and possible
mechanism of ACBP (anti-cancer biological active peptide). Five cases of esophageal cancer tissues were collected,
from which ESCC CAFs were isolated and cultured, and then the characteristic indexes were identified; the co-culture

system of CAFs and ESCC cells was established. CFSE staining and flow cytometry were used to detect cell prolifera-
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tion; the conditioned medium of CAF-1 was collected, and ACBP was added to co-cultured KYSE140 cells; cell pro-
liferation was detected by IncuCyte, and the expression levels of Hedgehog signaling pathway-related genes were
detected by qRT-PCR and Western blot. CAFs were successful separated. The results of Western blot showed that
CAFs expressed Vimentin and Fibronectin without E-cadherin. Compared with the control group, the CFSE level
of KYSE140 cells decreased and the fusion rate increased (P<0.05), and the mRNA and protein levels of GLI1 and
PTCH1 were increased (P<0.05) after co-cultured with CAF-1; compared with the conditional medium group, the
fusion rate of KYSE140 cells decreased (P<0.05) after ACBP was added; compared with the control group, the
mRNA and protein levels of GLI1 and PTCH1 of KYSE140 cells decreased after ACBP was added (P<0.05). This
study suggests that CAFs can promote the proliferation of esophageal cancer cells by activating the Hedgehog sig-
naling pathway, and ACBP can inhibit the growth of esophageal cancer cells by inhibiting the Hedgehog signaling

pathway under the co-culture with CAFs.
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Table 1 The primers and probes for qRT-PCR
HEH FFAI(5'—3")
Gene Sequence (5'—3")

PTCH]I forward primer
PTCH] reverse primer
PTCH]I probe

GLI1 forward primer
GLI1 reverse primer
GLII probe

GAPDH forward primer
GAPDH reverse primer
GAPDH probe

CGG CAG CCGCGATAAG

TTAATG ATG CCATCT GCATCCA
FAM-AGC CAG TTG ACT AAA CAG-BHQ1
GTT CAC ATG CGC AGA CAC ACT

TTC GAG GCG TGA GTATGACTT C
FAM-CAC ACA AGT GCA CGT TT-BHQ1
GAA GGT GAA GGT CGG AGT

GAA GAT GGT GAT GGG ATT TC

FAM-CAA GCT TCC CGT TCT CAG CC-BHQ1

Fro AHEMMAE4ES R G M S AEK K. 1K
FECAFsLLA& Ja 4258 . SE6 AT F CAFSII TE 55648
PAWY

HHLEE FRCAFs, 440 il & B IA £180%, 725
i 972, PBSIH Y5 I e Il jEDMEM/F 1285 77 2,
157248 hG ARSI BB 759, 1 000 r/min 2505 min,
W8 LI AE NCAFs & AE R 7738, (R4 T80 °C#%
H.
122 @meEsi KHEEmARKYSE40T &
10% FBSHIRPMI 164035 7% 5, 37°C. 5% CO, /% 11
FIIE B B B 7 48 TP R5 9% . #%CFSE Fluorescent Cell
Labeling Kit) ZX Ui W45 KYSE140 A} CFSE4: t4,
J&, Fi¥H 5CAFsi# i TranswellJL 15 7%, 35 pg/mL
ACBP/E 148 h, USCHE 20 B dE 47 dnt XAt A AAS DU
1.2.3 ACBP 3 44+ T 2% & @ leKYSE140
¥ e BKYSEL4040 i LS X 1034 /L3 Fh
F96FLHR 1, HFLRE 9524 hJE N CAFs &4 15 97 5,
WACBPALHE 41, ACBPHL & CAFs skt 1 77 2k b 2
4. CAFsAFgRHed] . AR RY, FFHE DK
INEEAL, KiF£72 h, {FHIncuCyte® S37& 4 4 HT
RGP A K. L EE3R.
124 %K FE8ZEFPCR(QRT-PCR) I TRIzolix
71 FHImPro-11™1¥ %% 5% 1 fil] % S RNAMICDNAZE —
Y. W T MPTCHI. GLIIFMIGAPDHI) 5| ¥y AR
IR AR, 22500 H MR RIA K, LA
GAPDHH N,
1.2.5 Western blot 155 FH 2h 4 5 77 41 g A1 245 27
) e B A PR BGR TR & S R I e B .
BCAZE A ik fl & & AR T EE. BE
(30 pg)7E100 °C R fil #45 min, i3 17SDS-PAGEH

Wk, ¥ EPVDFE b 7E5%%4F W(w/V) I TBS-TH
R A2 h, 53 0 55%4 WiTBS-TH 1 — B B
L5142 °4 1:500) E-cadherin. Vimentin. Fibronectin.
GLIIFIPTCHI7E4 °Cii¥ i . LhAlexa Fluor 790Fx
10 1) 2 Bt Sl Gy — o B L A9l 291:10 000). {5
404 it R GL(HR B FELI-CORR A %R 5o LA
GAPDH N Z, 45 A8 H Imagel AR T 70 HT

12,6 F3ESH A SLIHEE TR N3RS
36 (R B BAR I 22 (xks) o T GE i 20 M 32K FHSPSS
13.0G0 Ao R0 FH T 2H 2 (Rl b st . R B
IR 2 75 2% o0 M Al Tukey i 503047 2 S LLEL, DA E 2
MG BN P<0.05EA G5 L.

2 %R
2.1 BhEHEARTHEMBENIERSEE
ESCCH 235 724~5K J5, WAMEE T o I BE (1)
ESCCZHZR S Ji] G 4Kt o MASANESCCARA H1 53
B 9% T 5/NESCC CAFs(B 1A, 45 2 752 1NCAFs),
ARG A5 KA Y A R At . 7R 5
fJCAFsH i it Western blotht: il I {7 41 i A5 & HE-
5 % 4 1 (B-cadherin) LA A2 1] 53 40 g A S0 0 % 5 1
(Vimentin)Fl £ 4 3% $% 25 [ (Fibronectin) 1 3R 15 . 54~
CAFst5) {2 3 37X Vimentin, 3 iAFibronectin, /> %A
E-cadherin([¥1B), $t#3ATHD) 73 BSESCC CAFs, Jf
B A RIEA E R 4.
2.2 ESCC CAFsxf 157 & TESCCHHREIETE
oA
N T R1T ESCC CAFs/E 75 e 3k ESCCHn fi
KYSE1401 34 58, F&A1 FHCFSES: K YSE14041 JifZ,
BBl 9% 0l i Transwell 5 15 CAF(CAF-1) 3115 %,
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KYSE140 A549 1 2

E-cadherin —_—— 130 kDa
Vimentin m 75 kDa
Fibronectin 3 4 70 kDa
AP H e . . 2 D

A: B R FEHIESCC CAFs, 4 WAL 2 € i (a), Ak 5 FIAL AR (b); B: Western blot% 58 CAFshric & [ 315 ; KYSE140f1A549 4%} &

YH.

A: ESCC CAFs were isolated and cultured; cells grow out from tissue blocks (a), passage cells after digestion (b); B: the expression of CAFs protein

measured by Western blot; KYSE140 and A549 were control cells.

El1 ESCC CAFsHIE KM EHFIFILTE

Fig.1 The growth characteristics and special molecular marker identification of ESCC CAFs
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*P<0.05.

&2 CAF-15KYSE1404Hp01Lt
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+CAF-1

7 R CFSER) 78S K F

Fig.2 The average fluorescence level of CFSE in KYSE140 after co-cultured with CAF-1

SR G R T Al Ao i s s . RATR I, 5
CAF-13L 5% 7% FIKYSE 14041 il i) CFSE %% Yt it & %5
i, K5 CAF-13L 35 7= K Y SE 14048 ffd L Fp o 5%
TR AT N T 2 B3G5 40 (12) .

P CAF- 1R 1) 2% A 85 77 5 K YSE 14048 g 3%
Rigt. GEREIR, FEIRT2 h, fECAF-146 455 77 H
B5 7R IKY SE1404H Jfd ) il & 26 v T- 0 R (J&13). i

Ut B 5ESCC CAF-1Jk & 17 78K YSE140 24 T = 1)
HaBEEPE, ESCC CAF-11] DU HEESCCHH MY (135 51 -
2.3 ESCC CAFsxf#1E 7 &£ TKYSE14040 58
Hedgehog{5 S8 B HI SN

TR CAF-1 52 1538 13 0% Hedgehog
55 E R ICHE KYSEL4040 0 i 14 5, Fe A1 {8 A
Transwel K YSE1404 ffil 5 CAF-13L 55 7%, 5 5l



1948

100 7 =&=Ctr

Cell confluence /%
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36 48 60 72

Culture time /h
Ctr: X MBZ; CAF-1: CAF-1461F 3% 95 5L A0 B4 ; ACBP: ACBPALFZH; CAF-1+ACBP: CAF-15511 3532 R & ACBP AL HIL 4 ; *P<0.05, 72 hith 5%}

IBZHAH EL; #P<0.05, 72 hitt 5CAF-14HAH L .

Ctr: the control group; CAF-1: CAF-1 conditional medium treatment group; ACBP: ACBP treatment group; CAF-1+ACBP: CAF-1 conditional medium
combined with ACBP treatment group; *P<0.05 vs control group at 72 h; “P<0.05 vs CAF-1 group at 72 h.
[El3 CAF-15ACBPIIKYSE14048A1f) 3478 #5201
Fig.3 The effects of CAF-1 and ACBP on the proliferation of KYSE140 cells

(A) B
EA kysE140 (B)
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2.5 1 *
2.0 1 e
1.5 1 -

GLII

Relative mRNA expression levels

PTCHI GLII

PTCHI1

. S gE—
o D
GAPDH (i

KYSE140 KYSE140

© B KYSE140

KYSE140+CAF-1
2.0

*

Relative protein levels

%
.
|

+CAF-1

PTCH1 GLIL

A: QRT-PCREGMIKYSE140-5CAF-13555 9% 5 4R th PTCHIF GLII mRNAZIA/KF; B C: Western blot K'Y SE140-5 CAF- 13315 7% 5 4 i v

PTCHIMIGLII K A #iA/KTF. *P<0.05, 5KYSEI404] L .

A: the mRNA levels of PTCHI and GLII detected by qRT-PCR in KYSE140 cells after co-cultured with CAF-1; B,C: the protein levels of PTCHI and
GLI1 detected by Western blot in KYSE140 cells after co-cultured with CAF-1. ¥*P<0.05 vs KYSE140 group.
El4 KYSE14048/85 CAF-13£15 57 3 Hedgehog {5 S B HIF/AT
Fig.4 Effects of CAF-1 on Hedgehog signaling pathway of KYSE140 cells under co-culture conditions

R FRKYSE 14041 i #H L, 5 CAF-13E85 7% K YSE140
4 i ] A6 I B PTCHIFI GLITHImRNAZ % 7K - &
= WIN(PTCHI: P=0.016 5; GLII: P=0.012 9)(Fl4A).
Western blotfa il i 7x, CAF-1/E ] JiPTCHIMIGLI1 ]
A FRA R RO A I B IF(PTCHL: P=0.000;
GLI1: P=0.005), % 5 H A & 3% M (E4BF E4C), B
A L 5% 97 45 1 FESCCR I CAFsil i #iE Hedgehog
S5 EREHE T KYSE14040 fg 85 .
2.4 ACBPX#iZEF &4 TKYSE14040patE5ERY
A

WS R, 5% 414 e, ACBP{E A48 his

KYSE14041 il # () CFSE/K ¥ i 2 7t &1, Ui W ACBP
XTKY SE 14041 i (38 51 B A B 5 (o 3l v, 25
CAF-1JLR 74K &R 1, ACBPAKY SE 14048 i fr) 34 5
HA — g Ml G ER .

IncuCyte£5 R(KI3) R, FIIEFR %, ACBP
YE FI JEKY SE 14021 fifg 43 5 22 W] 3 P& IR (P=0.03), 3&
B 9% 2 A, ACBPIT Il A\ XSKYSE 1404 /it 48 58 A7
240 (15 CAF- 1414 FLP=0.042, 5 % I 41
I LLP<0.001), 45 3 IR 1R TECAF-1 & B A7 7E F,
ACBPHR ] LUt} £ 8 K'Y SE 14040 g it A 4 7= A= 10
HFEH -
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KYSEI40 KYSEI40 KYSEI40 KYSE140
+CAF-1 +CAF-1
ACBP - + - +

ACBP{E 148 h/G i N f AR K IIKY SE1404 i (I CFSEKF . *P<0.05, 5KYSEI4041AH L.
After 48 h of ACBP treatment, the CFSE level of KYSE140 cells was detected by flow cytometry. *P<0.05 vs KYSE140 group.
[El5 ACBPIE$IEF &M TXKYSE1403E5E IS0
Fig.5 Effects of ACBP on the proliferation of KYSE140 under co-culture conditions
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B KYSE140+ACBP
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S
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=
2]
o~
GLII
B
(B) ) B KYSE140
- KYSE140+ACBP
PTCHI
£ s KYSE140+CAF-1+ACBP
-
GLI1  p— —— 3
S
Y o D €D
CAF-1 = - +
ACBP - + + PTCH1 GLII

A: qQRT-PCREG I IR 75 2 A FKYSE 14040 ffd H PTCHIRIGLI] mRNAZF A /K T By C: Western bloth il JL 5 77 2% 44 FKYSE 1404 it HPTCHI
FIGLII & A KIEKT-. *P<0.05, 5KYSE1404H L
A: qRT-PCR detected the mRNA levels of PTCHI and GLII in KYSE140 cells under co-cultured conditions; B,C: Western blot detected the protein
levels of PTCHI and GLI1 in KYSE140 cells under co-cultured conditions. *P<0.05 vs KYSE140 group.
El6 ACBPXI#tiE7 &4 TKYSE14040p A Hedgehogls S B B HS T
Fig.6 Effects of ACBP on Hedgehog signaling pathway of KYSE140 cells under co-culture conditions

25 ACBPY 117 4 TKYSEI404Af i h Hedge-  hogfs 5 iM%, #idqRT-PCREE SRR, 5xf IR EL,
hog{= = 18 B Y52 ACBPH] L R HKYSE 14041 PTCHI (P=0.005 1)l
N T W FLACBPAZ 75 52 HKY SE1404H i Y Hedge- GLII(P=0.026 8)f{imRNAZK F- (& 6A); Western blot
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UIESCC KA [1JCAFs /3 Wb ITL-6 AN 32 £ il Jg 41 i
A, T ELAR BT 2 0 B A, R TR IR
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FIECXCLIP, M #2 5 & B e A7 #ht.
b, CAFsRES (2 3 £ 5 6 R 41 e Ik 2 &5 4 fB 2.
W7 7~, FEESCC CAFsI R . S ERE IR FEM
A kA vh #R 45 SHH(Sonic Hedgehog) i i ¢34, 1M H.
CAFsT] DL 3 £ 5 20 M bk 00 389 8 A I #2200, (H
FECAFsKTESCCHH Utk A £ 1 Hedgehog (5 5 i 1% 1)
SN EEAT OB . AR SCE SR AL T CAFsXT £ & i 41
JHO 3G B (1) 5 mm, BF L4l SRR, B A KYSE140
FE 5 CAFsHL 5L 77 561 N BE CAFs Sk AH 55 T 3 v (1)
T B A T MR FRKYSE 1404, 15 W CAFsfE
AR B T AN K Y SE 140 1 355

Hedgehog (5 5 i % f W1 7E S0 A 4 A I, & —
Fhadhl EARSE IS S LI, fERAG KA AR
LR AR . 1% B 0 S R
ffiHedgehoghic #4[ 2 #5SHH. IHH(indian Hedgehog)
F1DHH(desert Hedgehog)]+ PatchedsZ A& (PTCH 1A
PTCH2). fili& # PX +(suppressor of fused, SuFu)
MIGLIE % A T(f $5GLI1. GLIR2FIGLI3). 7£ K
Z ¥ Wt 5t v, SHHSPTCHIH 45 & 5§ BSMOF) 2
FIE, MNMEESHHE 5, 5 B(GLIL i 4 fE i 1 7%
A7, k% GLI AT LA A A5 £ #5PTCHI MG 7E N
MVF 2 B Rk . AN SL 15 37 2% 44 T CAFskT

KYSE1404H il [{i Hedgehog 5 *5 38 &% b & 7E A7 4,
45 5K, CAFs_EHKYSE 14044 it - PTCH1MIGLIL
FImRNAFI & H7KF, 15 B CAFs RE 8 80 3 5 41
JfIKY SE140/#/Hedgehog 5 il %, I HCAFsH it =
5XFKYSE1402 ffa (1) e S5 AE F -

ACBP& AR S50 58 ML 2 2% 43 2545 2 1 —
Tl 22 BES. R A 75 3K B, ACBPIE L 0 - It = R
KA R R (-3 (Caspase-3)is F AU T2, MiM£E
A4 P A B e 4 LR 15 e 40 M JY Y, AE 2
e A58 v ACBPI# i 1 i PARP-p53-Mcl-115 &
T, LS B R A K, 1 SARE T,
4b, ACBP5 A1 IEC &5 B2 FH, A 65 % 4 Dk 25 38 B 1)
PEFH, 3% g 98 /0 BRI AR g B Y. 7R AT 1
FiHh, ACBP LM 8% 7% £ 8 i 20 MUK Y SE 140 1] LLH)
il H I 5E, BT CAFsili it 3 ifHedgehog(s 5 i 1%
fEHFKYSE1403 58, FATHF 5T T ACBPZ 75 tH T il
HedgehogfF 5 18 %, & IACBPH. /£ FIKYSE140
A LB 4N B i PTCH 1 AIGLI L 3% 5 & H /K
Vo fE 5CAFsH B IR %M T, ACBPR F A] LA il
PTCHI1AMIGLI K 85 7K, B #i#|Hedgehogld 5
I A, U B ACBP AT PLl i i i Hedgehog s
T T TIC AF s X £ e 40 M 04 185 G ) (e A

g LR, AR RN B E AL BT
CAFsT] LLid id Hedgehog/ 5 18 % 10 (e 3 & &
e 241 VY 386 5, ACBP ] DA i) £ /5 s 41 B 11 38 4,
J 38 3 $ il Hedgehog {5 5 1 % 5k T FICAFs X L 5%
TR T B E R A RIS R . X EegE 5R
AR ACBP I HUR & PE ) 2> T HLEI S A 18 i
JLIE, K NACBPIE A RIS 5697 & &
RS FE R
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