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Abstract: [ Objective] To analyze the induction effect of Fusobacterium nucleatum (Fn) on endoplasmic reticulum
stress—related proteins Glucose—regulating protein 78 (GRP78) and X-box binding protein 1(XBP1) in esophageal squa-
mous cell carcinoma (ESCC) , and to explore its potential mechanism and clinical significance. [Methods] ESCC cells
KYSE150 and KYSE140 were infected with Fn for 12 h, 24 h and 48 h. The oxidative stress indexes (ROS, MDA and
SOD) and the expression of GRP78 and XBP1 in each group were detected by oxidative stress index kit and Western blot.
The experiment was divided into Fn groups, Fn+siNC1 groups, Fn+siGRP78 groups, Fn+siNC2 groups and Fn+siXBP1
groups; the oxidative stress indexes, paclitaxel (PTX) response efficacy, abilities of proliferation, invasion and metasta-
sis in each group were compared. The infection of Fn and the expression of GRP78 and XBP1 in 234 ESCC and paracancer-
ous tissues were detected by RNA scope and immunohistochemistry. The correlation between each factor and clinicopatho-
logical characteristics of patients was analyzed by Chi-square test. The influence of each factor on the survival of patients
was compared by Kaplan—meier survival estimate.[Results] Compared with Fn uninfected KYSE150 and KYSE140 cells,
the content of ROS and MDA was gradually increased, the activity of SOD was gradually decreased, and the expression of
GRP78 and XBP1 was gradually increased in Fn infected groups (12 h, 24 h and 48 h) (P < 0.05). Compared with Fn
groups, Fn+siNC1 groups, and Fn+siNC2 groups, ROS and MDA contents were decreased, SOD activity was increased,
PTX response efficacy was enhanced, and abilities of proliferation, invasion and metastasis were decreased in Fn+siG-
RP78 and Fn+siXBP1 groups (P < 0.05). The rates of Fn, GRP78 and XBP1 in ESCC tissues were 43.16%, 69.66% and
60.68%, respectively. And the three indexes were significantly consistent (P < 0.05). The patients with positive Fn infec-
tion and high expression of GRP78 and XBP1 were mostly males with a history of smoking and drinking, and the tumor dif-
ferentiation degree was low, the invasion degree was deep, the lymph node metastasis rate was high, and the clinical stage
was mostly stage II/IV. The 5—year survival time of patients with above positive indexes was shortened (P < 0.05).[Con-
clusions] Fn could induce endoplasmic reticulum stress by inducing the high expression of GRP78 and XBP1, and pro-
mote the malignant evolution of ESCC.

Key words: esophageal squamous cell carcinoma; fusobacterium nucleatum; endoplasmic reticulum stress; GRP78;
XBP1; prognosis
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234 ESCC #3

255 ESCC patients were enrolled in this study after radical resection

Inclusion criteria:

(1) Patients with primary, histology-confirmed

ESCC diagnosed; Without any other tumors;

(2) Patients did not receive radiotherapy, chemotherapy
or immunotherapy before the operation;

(3) Postoperative routine ch py:

(4) Complete case data and information.

Exclusion criteria:
(1) Patients initial pathological diagnosis was not
ESCC or with any other tumors;

(2) Patients had received radiotherapy, chemotherapy

herapy before the op

(4) Incomplete case data and information.

perative routine ch herapy was not performed;

21 patients were excluded:

(1) 5 patients were diagnosed with esop ;

(2) 16 patients had received chemotherapy and immunotherapy
before the operation.

(1) 167 males and 67 females;

(3) 145 smokers and 89 non-smokers;
(4) 141 drinkers and 93 non-drinkers;

234 patients with ESCC were enrolled:

(2) 74 patients <60 years old and 160 patients > 60 years old;

(5) 178 well-moderately differentiated and 56 poorly differentiated;
(6) 174 > adventitia and 60 < adventitia;

(7) 146 lymph node metastasis and 88 without lymph node metastasis;
(8) 99 clinical stages I-II and 135 clinical stages I1I-IV.

E1 AR ESCC EEHNAIRERIGKFRIEFE

Fig.1 Inclusion criteria and clinicopathological characteristics of ESCC patients in this study
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(K2). ZHBKZER 22517, KYSEL50 & KYSE140
[ 4 2L 40 i [7] GRP78 5 XBP1 # ik \ROS 5 MDA

KYSE150 KYSE140
Fn (+) Fn (+)
Fn (-) Fn (-
12h  24h  48h 12h  24h 48h

ku

CRPTS e M M B e e 0 @ 7>

KYSE150 KYSE140

1)2)3)
4)5)6)
4)5)

MDA/(nmol/mL)

12h  24h  48h
Fn() Fn ()
Fn (#) Fn (+)

12h  24h  48h

i JSOD E MR 2 R EA G R L (P<
0.05) ; 2% F Bonferroni % #F— A E P Lo 4, & B
KYSE150 X KYSE140 A4 4 20 40 g [] | 34 4% 45 b5 90
P H A 22 S A e it X (P<0.05) . #7K Fn
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SN AR R PTX M Z L B2

# KYSE150 & KYSE140 £ 43 541 : Fn 41,
Fn+siNC1 2H , Fn+siGRP78 ZH , Fn+siNC2 4H , Fn+
siXBP14H . &ZH¥)JEYL Fn 48 h, 1T Western blot
Ko 4% 41 40 i P GRP78 5 XBP1 ik 225 . (&
B)VGBARE T E0H, Fnfl , Fn+siNC1 4H 5 Fn+
siGRP78 4 tf* GRP78 Kk 1Y 22 5 M Fn 41, Fn+
siNC2 2 5 Fn+siXBP1 41 " XBP1 ik i 22 S ¥ H
H8eit27 5 X 2k Bonferroni 5 UE— L AE P Eb
B, R Fn 205 Fn+siNC1 20 K Fn+siNC2 21 H 85
GRP78 & XBP1 ik iy 2 R B LG X Fnt

KYSE150 KYSE140
2.0
02)3) 45)6)
1)2) 95)
1.51 4
& 1.0
S
0.5
0.0~
12h  24h  48h 12h  24h  48h
Fn() Fn (-)
Fn (+) Fn (+)
KYSE150 KYSE140
30
3 207
£
=
= 4)5)6
8 12)3) )5)6)
2 10
0- D
12h  24h  48h 12h  24h  48h
Fn() Fn ()
Fn (+) Fn ()

A: The protein expressions of GRP78 and XBP1 in each group were detected by Western blot ; B: ROS kit was used to detect the relative content of

ROS in each group; C: MDA kit was used to detect the content of MDA in each group; D: SOD kit was used to detect SOD activity in each group.
KYSE150:1), 2) and 3) respectively represent compared with Fn (=) group, Fn infection 12 h group,and Fn infection 24 h group, P<0.05; KYSE140:4),

5) and 6) respectively represent compared with Fn (=) group, Fn infection 12 h group,and Fn infection 24 h group , P<0.05.
2 FnREGES FnBERE ESCC 4115 GRP78 5 XBP1 Rk 8 K &L M HIEFR L
Fig.2 Comparison of GRP78 and XBP1 expressions and oxidative stress indicators in ESCC cells uninfected with Fn and
infected with Fn
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KYSE150 KYSE140 KYSE150
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2.3 GRP78 & XBP1 X} Fn B ) ESCC 20 B i)
15 BEREBE IR

# KYSE150 X KYSE140 4573} 5 4 : Fn 4.,
Fn+siNC1 2H , Fn+siGRP78 ZH , Fn+siNC2 4H , Fn+
siXBP14H . i 33 ML 58 [ | transwell K X IR 256 46
DN 25 20 40 B i) 38 58 1R 28 M e R e ) 22 ¢ (1K1 4) .
LR T 2500, 5 At Ia] R BE 1 22 8
HAES 58 X (P<0.05) ; % JH Bonferroni 31—

KYSE150 KYSE140
o > Y )
s & S &
< ¢ <® < <& <

KYSE140 KYSE150 KYSE140

P » 1 5) 5

~
= —_~
£ I
S £
%] =) =]
o] & 5
& = a
< o
=) 7]
=
OB 2 S N v N S Y N
< gq«{;c"sz “éqs écqs *‘;b«“evé < °Q‘3 e“e“
5 & &
<‘“ LS S C eLE q@# “2{* S D
KYSE150 - Fn KYSE140 --Fn KYSE150 KYSE140
100 - FntsiNC1 100 & Fo+siNC1

Cell viability/%
4

Cell viability/%
<

»\ ;
254 \ Y.
\ 5 f e

- B -
- VTSR, FnsiGRPTS & Fn+siGRP7S
25 ’\\ g\ T Feesine? 75 FresiNC2
\ \g ¢~ Frr+siXBP1 N Fa+siXBP1
\ ;
\

%

PIX 1C50/(ng/mL)

0.1 i 10 0.1
PTX/(ng/mL) F

@1@6& e" < éo:,@"’ 9";‘53‘\
PTX/(ng/mL) G &S Q"{ QOQ &s & H

A, B: The expressions of GRP78 and XBP1 proteins in each group were detected by Western blot; C: ROS kit was used to detect the relative con-

tent of ROS in each group; D: MDA kit was used to detect the content of MDA in each group; E: SOD kit was used to detect SOD activity in each group;

F/G: PTX dose—response curves of the cells in each group; H: PTX IC50 in each group. KYSE150: 1), 2) and 3) respectively represent compared with Fn

group, Fn+siNC1 group, and Fn+siNC2 group, P<0.05; KYSE140:4), 5) and 6) respectively represent compared with Fn group, Fn+siNC1 group, and

Fn+siNC2 group, P<0.05.

B3 &4AKYSE150 & KYSE140 4iff1 s GRP78.XBP1., S 4L B # 545 & PTX IC50 A9 LL 5
Fig.3 Comparison of GRP78, XBP1, oxidative stress indicators, and PTX IC50 in each group of KYSE150 and
KYSE140 cells
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A: The proliferation ability of each group in vitro was determined by plate cloning; B: Comparison of clones in each group; C: The invasion ability of

each group in vitro was evaluated by transwell assay (200X); D: Comparison of cells migrated in each group; E: The migration ability of each group in vi-

tro was detected by wound healing assay (200x); F/G: Comparison of migration area in each group. KYSE150: 1), 2) and 3) respectively represent com-

pared with Fn group, Fn+siNC1 group, and Fn+siNC2 group, P<0.05; KYSE140:4), 5) and 6) respectively represent compared with Fn group, Fn+siNC1

group, and Fn+siNC2 group, P<0.05.

4 FHKYSE150 % KYSE140 418 5H 2 R R B AL I
Fig. 4 Comparison of proliferation, invasion, and migration abilities in each group of KYSE150 and KYSE140 cells
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SA), MiES7 44U Fn 2 PP (I SC 5561,
P <0.05) ; S Y) R 9 20 K 8] J5 40 it f 2+ A
(OB R @ 06, S GRP78 ik B (& 5D) L i
55 48U GRP78 2 W BAPE R K (B SF 53k 1,
P <0.05) ; S U) R 9 20 K (8] J5 40 6 A%+ A

T (8B R 4 € FORE , Sy XBP1 2235 BAPE (& 5G) , i
FE o7 M40 XBP1L Z A B RIL (EIST SR 1, P <
0.05) ; HIm 414 Fn B4  GRP78 J XBP1 FH M
TN 43.16% . 69.66% K 60.68% , P P 6] H. A
— & (P <0.05),

%1 ESCCALNEZHLT Fn.GRP78 & XBP1 AR K EL B

Table 1 Comparison of positive rates of Fn, GRP78 and XBP1 in ESCC and paracancerous tissues

(n(%)]

Positive samples

Groups
Fn

GRP78 XBP1

234
234

Cancer

Paracancerous

2

X
P

101(43.16)
19(8.12)
27.231
<0.001

142(60.68)
41(17.52)
32.206
<0.001

163(69.66)
44(18.80)
23.604
<0.001
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A, D, G:Fn infection and GRP78 and XBP1 expression positive samples in ESCC tissues; B, E, H: Fn infection and negative expression of

GRP78 and XBP1 in ESCC tissues; C,F,1:Fn infection and negative expression of GRP78 and XBP1 in paracancerous tissues. 400X
E5 ESCCARREZHLAT FnEK GRP78 5 XBPLRIAMNER

Fig.5 The detection results of Fn infection, GRP78 and XBP1 expressions in ESCC and paracancerous tissues
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A': 5—year survival curve of Fn infection positive and negative patients; B: S—year survival curves of GRP78 positive and negative patients; C:5—

year survival curves of patients with positive and negative XBP1 expression; D : The 5—year survival curve of Fn+GRP78+XBP1 positive group and XB-

PL negative group.
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Fig. 6 The 5 year Kaplan—meier survival curve of ESCC patients in each group
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%&3 Fn.GRP78 % XBP1[HEH SR HESCC BE P AL ETFRE
Table 3 Median survival timeof patients with Fn, GRP78 and XBP1 positive and negative groups in ESCC

[ months, n(%) ]

PZ5 P50 P75
Group n  Estimated Standard Estimated Standard Estimated Standard X P
value error value error value error
(+) 101 42 2.632 27 2.511 17 1.853
Fn 25.525 <0.001
(=) 133 - - 44 3.944 24 2.875
(+) 163 53 - 32 3.191 18 1.790
GRP78 9.549 0.002
(=) 71 - - 49 6.553 26 3.264
(+) 142 48 4.407 30 2.648 17 1.744
XBP1 13.386 <0.001
(=) 92 - - 45 4.796 25 2.643
Fn+GRP78+XBP1
95 40 2.243 26 2.214 16 1.765
(+) 39.447 <0.001
) 139 = = 45 5.158 25 2.582
Total 234 - - 36 2.294 20 1.397 - -
I, Fn B YL AT 3458 ESCC A AE Y A AL N 0K - 1 [ [liE=xtd

R ILhiE A pe

JIe 922 240 8 B 4R A 7 R R 5 kA A S o
U SR M AR BT, K i ROS R B 1AL
IRBTEACRE T, AT S B DR T B B 176 PN 5 )
TR E R RN 38 o SRl i S 85, e 20 i
Ja 8 A& 37 & 8 1 W (unfolded protein response,
UPR) , DI NI RAAS , IR0 B Bk A K Y
A=A K Re BRI R o B A 2 UPR (1)
PERK \ATF6 & TRE1 ¥ 5 GRP78 fif B 1 % , 7= 4=
FHIC R 2B N, 55 Z2 P g RE ), 1 T THERAT 1R
i o 25 Y B A4 W R T IR B0 PERK-ATFR4-
CHOP P4 J5 [ 7 35438 #1755 15 200 1 12 240 i 2 74
Wb R B e kR R RS SR R 1 S N
J5 I 97 384K O¢ 2 (1 PERK A1 XBP1 f # 3Kk , 1%
STAT3 J 1L-6 38 % , f b R i R ==, A
W55 B0, B Fo J8% 2% B A] A9 ZE 4K, ESCC 2 A
GRP78 I XBP1 & [ e 1k s Wi 1 5 , 2 B Fn JRR YL
A% 5 ESCC 40 s th GRP78 X XBP1 & %15, 51 &
AT I 3, HLELAT B AR M . A B GRPT8
S XBP1 7E Fn {2 HLHI o & 4 B9 4E T, 6 Fo Jg e
() ESCC 24 s 43 1) @5 F GRP78 K XBP1, % 30 it F%
J& 41 AL ROS 5 MDA #5298 /b, SOD i 4 3 5t
PTX [V 22534y Kok, B9 A= 28 B G RS e k55 o
$E7R GRP78 K XBP1 [ i B BH KT T Fn X} ESCC 21

TN R N B AR 2R AT R SR, R B
GRP78 J XBP1 Ky Fn & YL i T ESCC WPk i i o
R B 4% R T

PR N, GRP78 & XBP1 7E £ F fifygd v i B
PR B & FIEW AL, ARk S5
A R VIR 2 AR S & B, 234 ] ESCC &
FIE LU Fr@e R (GRP78 K XBP1 FH: %4551
H 43.16% . 69.66% % 60.68%, =& HA i #H —5
P HE7R Fo B 19 ESCC 20 rb 9 I R 17 38k i
1 GRP78 J XBP1 =y BE PTG o — 7 FH ML s
2 AT W TS S ) B R L R R R TR 28
Bk KR RO, O AR 22, R B Fn E
MR, ERTBAL GRPT8 & XBP1 £ N #ik., H
Wi Fifr e AL R TG, — 3 B PR S i g o, 4
Fn /&Y  GRP78 [ XBP1 5 41k 5 i Jad i W i i
Ao MeAh, =& PHM: LAY o IR i3 R T
IR LS55 RE 3 I R4y 22 S T/IV A, 3275 Fn Jgk
e e B SR #E T ESCC B v R, R
SH AT B E S A gk, B = 3L
PEA BB E 5 A4 B TE 2 4878 Fn 8 |
GRP78 J2 XBP1 & 3 ik ¥ 0] §4 1 ESCC H % 4: 17
W1, H = F LB R A A7 R A K

AR A BA T HHAF 58 & B0, Fn AN AT 375 5 40 058 L
PREE o B A A0 DR (1 CD8 T bk B 41 it 2 1 1wy ¢
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GRP78 J XBP1 fm 334 , 478 Fn S L T feid ot 51 &
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