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SF W npueh i i 1A il i EGFR/GSK38 it #% % S EMT {ig ik
B 90 30 Jpe B b4 ol 0f V4 225 SR DLt 24 R B 5

FRORER, PR 28,5k FRE R 0, bR, AT
(TAFAHBRFEREFE, TEHEKXFE —WEER, 7oA X F G R AT,
TEARESERERG B ELLTRE, MTH AN BEANEAEEELR T, AM 471003)

TE B8 BT RNk AR (Pg) JRye XT%EZ%&I%;&W%J?A@@{%&% 3B (EGFR/GSK3B) {55 il ity 4% 4 H , LA
B e g 8 (ESCC) bRz i HHPL(Cx) 2. ik R FHSZIAE RNA U7
iﬁﬁéﬂiﬂ’@ﬂﬁ%ﬁﬁ*ﬁ,ﬁ%ﬁﬁﬁ%ﬁé%ﬂﬂk@% Pg 1) ESCC éﬂiﬂ LP%#%%M’J%IO THC #5:i ESCC ZH21 1 Pg il EGFR (13K
50, Western blot . RT-PCR il IF Kl Pg e ESCC 4ilfiti KYSE70 Fil TE1 H EGFR [ 3551550, Fil Pg F1 Cix 4b 3 ESCC 4
JiL, 53k 4 4% BR(NC) 41 Pg 41 . Cix 411 Pg + Cix 41, 2R ] CCK-8 -l 7 & A1 i K] JK R Transwell S5 5646 0 41 Jfd 1) 33 5 3T
B RIZFERE 1. Western blot ;] EMT I EGFR/GSK3 B {55 % AH 5 8 1 M KB BRIk i 335 . Hefb K HF p1(TGF-Bl)
AbFE ESCC 4755 EMT, {4l iy b B SR A5G A8 Sy [B) F0 AR 280, U4 Cox KPP AN RABANEIE 22 5. &R Pg FAMEM

MY R AR [ R A, Pg B E ESCC 2 h EGFR 385k B, ST BRI L , P 4035 345 ESCC 20 A iy 1 41 12
ZHEBRE ), FIRT R R ESCC 40 M%) Cux TR 25 HEHT RS AR LA il e 19 75 A Pg il EGFR/GS3KB {5578 %15 5 ESCC 41
i %Az EMT; 5 ESCC b i 40 AH ., Cux Xof ] 8 SR 0 AR O 0 I/ FHASBA S22, 4548 Pg il #d EGFR/GSK3B {55 i i &
EMT fi¢ il ESCC 4l jf i 345 (22 TR , JF st Cox 1T 24

REEIA SF IR s ESCC EGFR  EMT ;94 224 BT 5 IHRe i 2

hESES R735.1
XHEERER A XEHE 1000 - 1492(2025)10 — 1908 - 10
doi:10. 19405/j. cnki. issn1000 — 1492, 2025.10. 017

45 955 ( esophageal cancer, EC) 1E >~ £ & WL 1Y
THAGTE AR | I 3 1 SE A AE 42 BRI R
B o IR — R R R ORI, A B (e
sophageal squamous cell carcinoma, ESCC) & %5 & 5
1 90% LA b, EIERESE T A0S 4 KR b
Wk B R ( Porphyromonas gingivalis , Pg) {E H 184 7
JE AN B 755 14 S B R D A, T 5 S 1 4 S
Zo Tl P 50 I 5 R s DA G TR
ARTIRT TS 45 W, Pg K 5 ESCC iy & & |
WS, H Pg Al ESCC FLEAZ Wi AN 1 14 AE
Wbr W £ KA T 32 K (epidermal growth
factor receptor, EGFR ) /E 25— Fh LAY (1) 15 IR 2 4, ™
WA IR E EC AR WL, Horp ESCC (5 Heaitik
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HEWH  FER QRBEEEETH (455 :81972571) ;I R4 B2 Rt
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— B = BE R OCHT B (45 : ZLKF]J20230502)
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==y

T 80% 1 LS WO T S 2o W i I LI 304
HE S B/ S BB 38 ( phosphatidylinositide
3-kinases/protein kinase B/glycogen synthase kinase
3B, PI3K/AKT/GSK3B) 25T~ {ifF it s BIK 2l Jifr I 34 5
ARG o S ECFR HL1 25 2 B T
I R, fE GBI [0 94 97 ESCC 1 R0 WL - FRAE
| Rz 8] J& %% 1k ( epithelial-mesenchymal transition,
EMT) A2 MR 645 1A% 0o AL , 34 Al ok = 90 20
M F T RRAR I YT RURE " SR, Pg S Lo I 42
ESCC MR AL K 2451 1) 43— BIL ] 6 A 4108, 1%
WFFE TR P JEGex) EGFR/GSK3 B 1 f# i) i 448
FIx} ESCC fy EMT FA K 25 VL FE RIBLH] , 5 78
4 ESCC [l PRIAT 7 S PRI <A BT 7 171 o

1 #MRl57E%

1.1 #8

1.1.1 #mfes Pg ESCC 4ifg KYSE70,TEl J Pg
Btk ATCC 33277 Yo B 1] B 4 I8 2 WL ast 1% T s
SR

1.1.2 zagedeh 7 (s ami i ;e ke As DL K 45 15
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ESCC ZHZUREAS R AT 1 B R 2 5 — B s B2 e
FIT AT BB YR 5 i B A2 W O IR R M ESCC, i 0F
FELA R 5 — P s B e B2 2 A P D1 23t
(16245 : K-2025-B031 ) ,

1.1.3 XA 4ifudsRdk RPMI 1640 Jif 2 I 775 1)
B R DO A B IR W) 5 AR g 3 b
RFRKERHCABRA A B E 7 (WI103) i
R ORI R & (5Q201 ) | — 28k PAGE
eI PR ] 20 A 2 B HEERERG AR RO R
A H]EGFR iR (GB111504 ) iy 5 s ZE4E /R AE W)
Bl H R 2 #@]; E-cadherin  ( 3195T ) . p-EGFR
(3777S) . PI3K (4263S) . P-PI3K (4228S) . AKT
(4691T ) ., P-AKT (4060S) . GSK3B (9315S) . p-
GSK3B (9323S) | N-cadherin ( 14215S) | Vimentin
(57418) ¥ty B 3£ [# Cell Signaling Technology 2\ ] ;
BCA & &= iR 7 & (CWO0014S) | SDS-PAGE Loading
Buffer(5 x ) (CW0027) ,GAPDH ( CWO0100S) #JIik) H
VLI R O th 20 A= W) B A R vl 5 RIPA 22 i T
(89901 ) i B 3£ [F Thermo Fisher Scientific 2\ ] ; Pg
HUIA(ANTO085 ) W F 25 K| DIATHEVA 2 7] ; i
ARG & B AL P A2 S AE YR IR 75
Matrigel #%¢ ¢ ( B-P-000024 ) Il H 3& [# Biozellen 2%
A ; P 2 E BT ( A200009 ) e B 2 [# Selleck Chemi-
cals LLC 7y w); H 40 AN TGF-B1 % H ( Active )
(ab50036) 1 F = [E Abcam 2\ ; RT-PCR 3246 fir 5
SIWE T B T A TR AR AW,

1.2 FHik

1.2.1 @Ak w3  ESCC 401 5% ] RPMI
1640 153573 (10% FBS), T 37 C 5% CO, WyfEIR
BEFRA R 5 5% . KYSETO Al TEL 40 i) EMT . 58 4
B IEFIMA 5 ng/mL #: A4 K HF B1 ( transfor-
ming growth factor-g1,TGF-B1) , ik FZ1C 25 5 14
FIF9 0. Pe T 37 CHALIET (85% N, .10%
H, F15% CO,) KiFr . BOWSBUE K 1w 2L MOT
10 JE&Zy ESCC 40/ .

1.2.2 #mpanp W Pg S mEIiH 4 2 3 0L
4R ESCC FEAS AR AS A 15 O BA A0 5 2 57 SO R
T, AR A B KT B4 ML mRNA U745
HEAT IR TN 22 S B K 3 o

1.2.3 St SaEdltiil ESCC 4181 Py
(BUiRME 1 2 400) 5 EGFR(HUiAMREE 1 1000) 3
o BTSRRI SCIK T ik

1.2.4 Western blot 947 SZIG 4 2H 40 il F§ RIPA
LI AE I ), BCA YA & B Ak B, € i e

A Loading buffer 43 J& 4 100 C A8, B30 pg %
H _F#f, 2 SDS-PAGE BEJRHL VK 71 75, % 2 PVDF JiE
F.5% AR Wk 5 P, 98 B AH B —$T (1 1000 ~
1:2000) ,4 CHERE A TBST JH Uk 5 = il & 4
B ZHE(1 22 000)1 h, ECL i 6 i {4 1 B ', 5 1)
Image J AF 53 BT K BEAE o

1.2.5 RT-PCR Pg JRUL4if5 T 24 h g4,
FH TRIzol SE4RHR AN ML f 25 RNA I 5 ¥k 2 J5 45 RNA
Wi 8N cDNA DL BEA AT PCR, L GAP-
DH fE R 2, R A 2 74 3 H 19 25 1) mRNA
FAXS Rk, BARSIFAI R 1,

&1 RT-PCR3|#F3I%
Tab.1 Primer sequences of RT-PCR

Primer sequences (5'-3")

EGFR F. GTGTGCCACCTGTGCCATCC

R: GCCACCACCAGCAGCAAGAG

F. GTGGACCTGACCTGCCGTCTAG
R: GAGTGGGTGTCGCTGTTGAAGTC

Gene name

GAPDH

1.2.6 #EXXEE  BOHEUE KR ESCC 41
Ja,2 x 10° A4~/ MA%Fp T LR A M, Py YL 24 h,
PR T E B B E EGFR —41(1 : 500) il
POEARCH ZHT(1 : 200) ,DAPI(1 = 100) & YL 4 fifg
¥, JL R A WA T R AR

1.2.7 CCK-8 ¥z %% # ESCC 4ifiglh 1 x 10°
A/ FLAEFI T 96 FLAUH , AN R Ak B A8 A [ i ]
JSUMA 10 pL/fL% CCK-8 iX5,37 C L&
2 h, MHEIFIC S 450 nm ARG EEAA .

1.2.8 FAAKEEE FEARLIAANE(S x 107
A/FL) #FF 6 FLAr, F 37 C 5% CO, &4
FREEREFR 2 A, 4% WS TR IE E 1 h, 25 SR e g
4,30 min J5 PBS JE UL, #1HE

1.2.9 X|JE 5% ¥ ESCC i (7 x 10° 4~/4L)
BeFPF 6 LAk, A B ik F] 100% J5 , F 200wl G
RS TRUE RAE AN Z RIZk , PBS T Uk 4n i -, o
TG FRE 3L, 43 5 F 0.24 (48 h X} R — 4RI
B, i Image J BOFGEHRIE @A AR 1E
1.2.10 Transwell 42 & it # 52 3 #E Transwell /N
T BRI b A Bl R B4 1) Matrigel BRI 77 46 B
)5, b2 0 A ] 4 B ZH 40 Bt (5 x 10 4~/300
wl) JC I B, B A 10% I3 i 1640 5535
FE, WiFE24 ~48 h )5, PBS vk 3 K .4% I TE
JE T A SR T e AR, Tmage J 3143058
AL 2 40 B4
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1.3 it E 1 SPSS 26. 0 i GraphPad Prism
A TR GE T o B T 25 B, W4 ] L 35k Tk
SEREAS o K5, Z2 4 (R FE AR HI B R J7 220 #r , Pg
Fl EGFR Fik MM MR x* # 3, P <0. 05
hESAGIFEE

2 HR
2.1 Pg B ESCC d EGFR By5Ri% L
R 3 %ok LA I e 4 2R AT 2 0 4 0 A (RO/

E$8%0) SRR, Py FAYE R IR 4120 T 205 4R
RN LA ), BEJS XS b R 20 i R AT 25 S ik

5387, B EGFR 78 Pg B9 I {40 g 458 F
(B 1B), s 44k 45 1 R, 78 Pg &Y fHPE
(46.7% ,21/45) 1) ESCC 2041 EGFR [ 355 BHPE
R (80.9% ,17/21) , H. Pg Ji&e 5 EGFR [ #ik
FHFR(P<0.01) (&K 1C 132 2) ., Western blot £l
KYSE70 1 TE1 4 Jfi &4+ Pg J5 EGFR [ 5 1381k
F+i55 , RT-PCR kil EGFR mRNA A /K - i 2 7+
B (ED1E) o BbAh, s 45 R iR Py Jl gL
JE R M X EGFR [ RAE (B 1F) .
2.2 EGFR #i#l% Ctx xf ESCC 48 B & #17 %1 45 F
Pg gk A] DL (i ESCCH EGFR iy K I8 T i, Ky

A S 10 @ p B D KYSE70 TEI
tage 4 g negative
Plasma cell Pg positive 300 Pg - * * ku
Epithelial cell % EGFR 175
Bcell T; 200 GAPDH 36
_Q
Mast cell o Z - 1.5 4 = 1.5 s
: o Q Q
Endothelial cell To0 2P s g o g g Lo
. =b None g =32
Fibroblast T O O O O
Z B Z &
Teell & Down § 53 0.5 E 5 0.5
9 & &
Myeloid cell -4 -2 0 2 0 0
log, Fold Change Pg -+ Pg— +
KYSE70 TEI1
¢ Pg EGFR E
r #iH i
150 EmEGFR High expression = 20 T - 251 —|_
— A .2
® = EGFR Low expression 2 2 2ok
=1 2 1L.5F il
Low £100 ok % :":‘“
g < 217
& z 1.or z
o E Z10r
2 50 s =
kE Z0.5¢ 2
| 2 ; Sosy
High 0 ~ ~
Low High 0 0
e Pg - + Pg - +
& KYSE70 TEI
F KYSE70 TEI
Uninfected Pg Uninfected Pg
EGFR 1 Pg 4R EGFR fyRik kT
Fig. 1 The expression level of EGFR was significantly
increased after Pg infection
A: RO/E index showed the organizational preference of sub-
DAPI groups; B: Volcano plot showed differential gene expression; C: THC
detection of Pg and EGFR expression x 200; D,E: Western blot and
RT-PCR detection of EGFR expression with Pg infection; F: TF detec-
tion of the EGFR distribution with Pg infection x400; ** P <0.01 vs
Merge

Pg Low group;* P <0.05, *#P <0.01, *P <0.001 vs Pg( -)
group.
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&2 ESCC ALAPEIREMIXRn (%) ]
Tab. 2 Relationship among indicators in ESCC

organization[ n (% ) |

Pg

Group X value P value

(+) (=)

EGFR
(+)
(=)

17(37.8) 7(15.5) 12.068 P<0.01

4(8.9) 17(37.8)

Wt Pg i EGFR A% ESCC RYZEEHLE . I,
TEI EGFR i) 7] Cx Sk A4b P ESCC 40, R H] Cix

15 4% 0.25 pg/mL
30 ¥ 1.00pug/mL ek
§ 251 10.00 pg/mL e
4&; sksksksk
820F
=
<
=
Sl5fF
O
<
1.0 |
0.5
0 1 1 1 ]
24 48 72 96
Time(h)
B KYSE70
Ctx (ng/mL) 0 0.25 0.50 1.00 5.00 10.00
ku
EGFR 175
P-EGFR 175
GAPDH 36
C KYSE70
L5 m O pg/mL = .00 pg/mL
' = (.25 pg/mL = 5.00 pg/mL
.5 = (.50 pg/mL 10.00 pg/mL
g‘ 1.0 F * ok gy
'; * kK g
Q
°
=
g 0.5F
=
o
(=2
0
EGFR P-EGFR

X ESCC 20 E M o SR SRR FE 1Y Cix SR AL B
ESCC #fiffd, CCK-8 Z5 3 R, 5 X RZAAH L, Cix 4k
PG AT 8 U % A M 58 (18] 2A) o Western blot 45
A T] e i Cix 40 R %§ ESCC 411 g EGFR/P-EG-
FR (52, 45 R BR, fEWBE R 5 wg/mL B, EG-
FR FH#ERR AL (P-EGFR) 7KF TR (& 2B 2C)

2.3 Pg Rt ESCC fHARIEsE . 2 & FIT B FF 1858
X Ctx fyFiteE  F Pg il Cix (5 pg/mlL) Sfe 4k #H 2
9, >R CCK-8 | F-# v [ | 41 ifd K1) IR 1 Transwell 52
55, 43 il sz I Pg T Coc k] 4 Jifd 7y 38 58 1R 28 1 75 fig

2 EGFR I AZE EHixt ESCC QR EMA
Fig. 2 The effects of EGFR inhibitor Ctx on ESCC cells

A ; The results of detection by CCK-8; B, C; The expression of EGFR/P-EGFR detected by Western blot; * P <0.05, * * P <0.01, * *

*F**P<0.000 1 vs Cix 0 pg/mL group.

30r @ 0 pug/mL TE1
4% 0.25 pg/mL
2.5 F =& 0.50 pg/mL
¥ 1.00 pg/mL o
Eool  5.00ugmL o
§ 10.00 pg/mL —
=
o 1.5 KKKk
2
<
e}
5
210¢F
<
0.5
0 1 1 1 ]
24 48 72 96
Time(h)
TE1
Ctx (ng/mL) 0 025 050 1.00 5.00 10.00
ku
EGFR 175
P-EGFR 175
GAPDH 36
TE1
15r m O pg/mL = .00 pg/mL
' = (.25 pg/mL = 5.00 pg/mL
.5 = (.50 pg/mL 10.00 pg/mL
g 1.0}
sk ksdeok
5 *
a
L 05F ok
'*E A ek
2
EGFR P-EGFR
*P<0.001,
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TR o SRR (18] 3) |, Pg B J 240 I P 34 5
MRZETH A ) BFEH I, Cox 1] EGFR J5 , Pg X
AN AR TR K, BB Pg mlal i EGFR i
ESCC ZH 35 (MR . (H 5 Fal Cox 4b B

AL, Pe YL BRI T Cix 5] ESCC 40 Jfd i) 385
B BB RIAE ST, th LR I, Pg JE Y ESCC 41
M (8 T X Cx BT 25447

2.4 PgiETEGFR/GS3KBE S iiF S EMT 1

A KYSE70 40 TEI
£35 g 4. KYSE70 KYSE70 TEI
E30 Iljgc o E35 Iljgc HEE NC Pg Cix  PerCix 00 e 200
2 2.5 Ctx kot 2 3.0 Ctx ok H#iH## sekeskok
k= 2.0 Pg+Ctx =25 Pg+Ctx 300
S 820 on 20 200
£1L5 €15 R= g ##
2 1.0 2 1'0 TE1 “_é: 200 st 5
05 S 0‘5 NC Pg Cx  Pgrex QO T 100 ok
2 0 1 1 1 ] 2 .0 1 1 1 1 100
24 48 72 96 24 48 72 96
Time (h) Time (h) O"XC P O PerCix U NC Pg Cix PgrCix
C
KYSE70 0.8 KYSE70 TE1 o TE1
NC Pg Ctx Pg+Ctx o NC Pg Ctx Pg+Ctx
20.6F )
Oh - 0Oh g
=)
204} # R
: g
.éﬂ .200.4
48h 0.2r - 24h =02
0
NC Pg Ctx Pg+Ctx NC Pg Ctx Pg+Ctx
D
KYSE70 TEI
o 500 300 .
Migration
- -
400 ## —I—
g % ‘} 2200+ E3
% 3 300} 3 -
= =
S200f 5
S s S 100F
m 100}
[_4
0 0
NC Pg Ctx Pg+Ctx NC Pg Ctx Pg+Ctx
500 - KYSE70 150 - TE1
Invasion
+ * ok
NC Pg Ctx Pg+Ctx 400l _}
E K2 =« 100
g 8300 ## 8
@ 8 g
b7 7 #HitH
g 200 g
= sksk = 50
ks
m 100
[_<
0
NC Pg Ctx Pg+Ctx NC Pg Ctx Pgt+Ctx

B3 CCK-8.FiR5zE. 4 %I/RF Transwell SLIGH T Pg 0 Ctx XF 48 KHY S0
Fig. 3 The effects of Pg and Ctx on cells detected by CCK-8, plate cloning, wound healing and Transwell

A :The results of detection by CCK-8 ; B: The results of detection by plate cloning; C:The results of detection by wound healing; D The results of de-
tection by Transwell x100; * P <0.05,** P <0.01,*** P <0.001,**** P <0.000 1 vs NC group;*P <0.05,*P <0.01,"* P <0. 001, p <

0.000 1 vs Ctx group.
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58 Ctx fiiZy  EMT gl k& 2 Fvis ik o 4 Ml 7%
1R AN 25 PR OCHE N 2R, IR, 2 B ESCC P
G Cox 25 9L, ] Pg F Cix 4b P ESCC 4
i) , Western blot £l EMT A5G /3 F ik, 45 H
R (EI4A 4C) , SXTIZLAH L, Pg A B 5 {f ESCC
A E-cadherin 75 [ 32 15 [ % , N-cadherin F1 Vi-
mentin F35 TF iR, 275 Pg ] 5% ESCC 40 g % 4
EMT; 5zl Cix A0 HZHAH L, Pg 5 Cix M/EFIAH
JZ,Pg 55 1 Cix X ESCC 4iiifs EMT B4 i1 5k
Ho HA L, EMT ANUFT EGFR 38 B AH G i H
Pg 7£ EMT A5Gl FR A 35 SCEE .

TESL A |, XG# ik Western blot £ T Pg 1

N EGFR/GS3Kp il % #H 2¢ % 14 EGFR . P-EGFR
PI3K . P-PI3K . AKT , P-AKT , GSK3B , P-GSK3B [1) #
RO, SIS R 8 4R BoR, Pg A HL G,
ESCC 4fijffi EGFR/PI3K/AKT/GS3KB & [ i 2
oK -2k T i GS3KB 7 FIRS R 1L 5 2 1 i) L
B S EEE T, IS EMT (& 4 5 54l Cix 4
LL#, Pg ¥ 4% T EGFR/PI3K/AKT 2 [ 1) % i %
K .GS3KB HHMRBI & KE T Hif kKT,
g T Cox ] EGFR (455 6 =z i B A
FH(E 4B . 4D) . DI 4558427 , EGFR/GSK38 {55
WEKS 5T Pgifs 31 EMT 372, shad Fe 2 Pg 145
Cix Tiif 24 1) S

KYSE70

sofokok

|
+
+

|

|
4+
+

ku
175

175
100
85
60
60
46
46
36

KYSE70
mm NC mmPg mm(Ctx mmPg+Ctx
Kokskok

*EE iy A gy

# B

A KYSE70 B
Pg E + - + P
g
Ctx - - + + ku Ctx
E-cadherin 135
EGFR
N-cadherin 140
. . P-EGFR
Vimentin 57
GAPDH 36 PK
P-PI3K
TE1
Pg - + - + AKT
Ctx - - + + ku
. P-AKT
E-cadherin 135
N-cadherin 140 GSEIP
Vimentin 57 P-GSK3p
GAPDH 36 GAPDH
C D
55 KYSE70 - L5r
.5 | =maNC mmPg mm(Ctx mmPg+Ctx -2
% ey s« H#H o 5 1.0}
i 5
[} =3
- o
o -
al .0 % 0.5F
[} >
205k =
£03 3
] =4
® 0 . —— 0
E-cadherin N-cadherin Vimentin EGFR
TEI s
g L5 mmNC mmPg mmCtx mmPg+Ctx =
‘@ 2
S 1.0F # e S0k
o ok * « HHHE 5
R= =
2 k5
% 0.5 é
o 20.51
2 z
= =
Q —_—
20 &
E-cadherin N-cadherin Vimentin

skeskskok

P-EGFR PI3K P-PI3K AKT P-AKT GSK3p P-GSK3

TEI
mNC mmPg mmCtx =mPg+Ctx

ok skkskk HiHH

sk

# it

0
EGFR P-EGFR PI3K P-PI3K AKT P-AKT GSK3p P-GSK3p

B4 Western blot £l EMT 71 EGFR/GSK3B & XEA S F
Fig.4 EMT and EGFR/GSK3p pathway related protein molecule detected by Western blot
A, C:The expression of EMT related protein molecule detected by Western blot; B,D: The expression of EGFR/GSK3 related protein molecule de-

tected by Western blot; “ P <0.05, " ** P <0.001, " **

group.

* P <0.000 1 vs NC group; *P <0.05,"P <0.01," P <0.001,"* P <0.000 1 vs Ctx
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2.5 EFZRFHFMAMERHI Cix WAZiintE 4
TR EMT 0] RIE s %) Cox BTN 2, & 55
TGF-B1(5 ng/mL) 4bFH ESCC 4HiJfii5S EMT, fifi ES-
CC 4 i i 2 K 1 | H #781 ( Epithelial phenotype ) %%
75 [&] 75 57 #f: ¢ A ( Mesenchymal-like phenotype ) ( [&
SA) - G Hy B T R R A D B AR
Western blot Z5 5 i 7 (] 5B) , TGF-g1 Ab ¥l )51 E-
cadherin &5 [ A6 4% , N-cadherin #11 Vimentin 25
FEIR TR W ] 78 B R Y155 5 12 ; CCK-8 S
FM Cox AT LA ESCC 40 g ity 3% 5, {8 % ] 78 Jit
FEAIAEAE FHAS 22 (181 5C) ; 40 i R JR A Transwell
LKW, ESCC I R4 Ml iy 1T 4% | 1R 2R g 1 % 5

Cux A3, WS Cax (1) & 5z 40 B AH Eb , 18] 78 5 R
A A 3Z 3] Cox (A ] %R (B 5D SE) ; Western
blot Z5 7%, 5 %F B 4L HH e, Cix AT R ESCC
A4 EGFR R M) 2255 , 5 AR, A 78 5
FEANA EGFR (A FA R Z B m (& 5F) .

EC 223KE 8 K WHYJAE , t 2 2 3K5 6
FRIEREFET RN . EC fE4L 4% 1y Wik, g
J&% ( esophageal adenocarcinoma, EAC) il ESCC, Tfij
ESCC /58 1 57 b e DLAY EC 2™ i 4
SRR, bR iR b B, AN T 3R G A A 1

A B C
KYSE70 TEI KYSE70 TE1 g 4 KYSE70 §2 0 TE1
Epi = Epi
= 2 TGF-p1 -+ -7k E 3 Epi+Ctx R 15 Epi+Ctx
/M m E-cadherin 135 = MestCtx ‘§ ' MestCIX e
N-cadherin 140 § 2 2 1.0
<
2 2 Vimentin 57 —‘; 1 €05
= = GAPDH 36 2 2,
<7 24487296 24 48 72 96
x100 %200 x100 x200 Time (h) Time (h)
D KYSE70 KYSE70 E Migration KYSE70 TE1
Epi  Epi+Ctx Mes+Ctx 0.5 - Epi  Epi+Ctx Mes+Ctx 300 » 400
£ 04 i 5 2 00 3300 o
0h £ 03 g 5 5
g & g o =200 —
= 0.2 kok £100 5
20 — = 22100
= 0.1 m = =
24h 5 0 0
Epi Epi+Ctx Mes+Ctx Epi Epi+Ctx Mes+Ctx Epi EpitCtx MestCtx
TE1 TEL Invasion 2500 KYSE70 150 TE1
Epi  Epi+Ctx MestCtx 08 o Epi  EpitCxMestCtx , o i
2 ## = =
206 & 8 150 8100
0h é 0.4 sy ; -§ 100 .§ *k
e s sekok g 50
&
= 0.2 — £ 50 =
- : ]
Epi Epi+Ctx Mest+Ctx Epi EpitCtx Mest+Ctx Epi Epi+Ctx Mest+Ctx
F KYSE70 TE1
KYSE70 TE1 = Epi = Epi
TGF-p1 - - & - - 4 £ 15 @mEpitCix § 157 EEpi+Cix
Ctx - v+ - v ku 2 I Mes+Ctx 2 I Mes+Ctx
—- —
o a
EGFR 175 5 1.0F " * 5 1.0F *
.g -g ok
P-EGFR 175 2 2
051 20.5¢
2 3
GAPDH 36 b £
i} o
~ [~
EGFR P-EGFR EGFR P-EGFR
B 5 Ctx 3t bR E T REABHAEER
Fig.5 Different effects of Ctx on epithelial cells and mesenchymal-like cells

A'; Cell morphology after TGF-B1 treatment ; B: The expression of EMT related protein molecule detected by Western blot ;C:The results of detection
by CCK-8;D:The results of detection by wound healing; E: The results of detection by Transwell x 100 ;F;:The expression of EGFR/P-EGFR detected by
Western blot; * P <0.05,** P <0.01,***P<0.001,****P<0.000 1 vs Epi group;*P <0.01,**P <0.001,** P <0.000 1 vs Epi + Ctx group.
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Porphyromonas gingivalis promotes esophageal squamous cell
carcinoma progression and enhances cetuximab resistance via

EGFR/GSK33 pathway induced EMT
Lang Yaowu, Chen Pan, Zhang Zichao, Liu Ke, Shi Linlin, Gao Shegan
( Clinical Medical College of Henan University of Science and Technology, The First Affiliated Hospital
of Henan University of Science and Technology , Institute of Oncology of Henan University of Science
and Technology, Key Laboratory of Microecology and Esophageal Cancer Prevention and Treaiment
in Henan Province, Key Laboratory of Epigenetics of Tumors in Henan Province, Luoyang 471003)

Abstract Objective To investigate the regulatory role of Porphyromonas gingivalis (Pg) infection on the EGFR/
GSK3 signaling axis, and its impact on epithelial-mesenchymal transition (EMT) and cetuximab ( Cix) resistance
in esophageal squamous cell carcinoma (ESCC). Methods Single cell RNA sequencing was employed to perform
differential analysis of cellular subpopulations, identifying differentially expressed genes in ESCC tissues infected
and non-infected with Pg. THC was conducted to assess the expression of Pg and epidermal growth factor receptor
(EGFR) in ESCC tissues. Western blot, RT-PCR, and IF staining were performed to evaluate EGFR expression in
Pg infected ESCC cell lines KYSE70 and TE1. ESCC cells were treated with Pg and EGFR inhibitor Ctx, and di-
vided into four groups: control ( NC) group, Pg group, Cix group, Pg + Cix group. Cell proliferation, migration
and invasion abilities were evaluated using CCK-8, plate cloning, wound healing and Transwell assay. Western blot
analysis was performed to detect the expression of EMT and EGFR/GSK3B signaling pathway-associated proteins
and their phosphorylation levels. Transforming growth factor-g1 (TGF-B1) was used to induce EMT in ESCC
cells, promoting a transition from the epithelial phenotype to mesenchymal-like phenotype. The differential effects
of Cix on these two phenotypic states were subsequently compared. Results Epithelial cells were predominantly
enriched in Pg-positive tissues, and Pg infection promoted the upregulation of EGFR expression in ESCC cells.
Compared to the NC group, Pg treatment significantly enhanced the proliferation, invasion and migration capabili-

ties of ESCC cells, and also increased chemoresistance to Cix and reduced its antitumor efficacy. Pg induced
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EMT in ESCC cells via the EGFR/GSK3f signaling pathway. Notably, Ctx exhibited markedly weaker inhibitory
effects on mesenchymal-like cells compared to epithelial ESCC cells. Conclusion Pg promotes ESCC cells prolif-
eration, invasion and migration by regulating EMT through the EGFR/GSK3 signaling pathway, and enhances
chemoresistance to Ctx.
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