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Fig.1 Pg activated autophagy in ESCC cells
A: The protein levels of LC3, p62 and GAPDH in KYSE70 cells and KYSE140 cells treated with different treatments were detected using Western

blot; B: The immunofluorescence images of autophagosomes and autophagolysosomes in KYSE70 cells and KYSE140 cells were detected using confocal

microscopy ; the scale is 10 wm; C: Transmission electron microscopy images of autophagosomes in KYSE70 and KYSE140 cells treated with Pg or PBS;

the scale is 2 wm; Red triangular arrow: autophagosome.
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Fig.2 Pg promotes the proliferation, migration and invasion of ESCC cells through autophagy
A: The protein levels of Atg7, LC3, p62 and GAPDH in KYSE70 cells and KYSE140 cells treated with different treatments were detected by West-
ern blot; B: CCK-8 assay was used to detect cell activity at 6, 24, 48 and 72 h; C; Transwell chamber was used to detect cell migration ability under dif-
ferent conditions; D: Transwell chamber was used to detect the cell invasion ability under different conditions; *#P <0.001 vs KYSE70 control group;

*P<0.05,""P<0.01," " " P<0.001 vs KYSE140 siControl + Pg group.
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Thigr, 2 W] Pg & T ERK (55 f %, KYSE70 40/ kA9 FEAR, #2785 Pg 7 AE il i miR-21-5p/RASA1/
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Fig.3 Pg promotes autophagy in ESCC through miR-21-5p/RASA1/ERK
A, C, E.: Western blot was used to detect the protein levels of autophagy related molecular proteins in KYSE70 cells and KYSE140 cells treated with
different treatments; B, D, F: Immunofluorescence images of autophagosomes and autophagolysosomes in KYSE70 cells and KYSE140 cells were detected

by confocal microscope with scales of 10 um and 20 pm.
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Fig.4 The abundance of Pg in ESCC was positively correlated with the expressions of miR-21-5p and LC3

A: Immunohistochemistry was used to show the staining of Pg and LC3 in ESCC; The scale is 100 pm; B: The expression of miR-21-5p in ESCC

and its adjacent tissues was detected by RT-PCR;
vs miR-21-5p group; * P <0.001 vs LC3 group.
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A B 2K R PR R A I SE R B R LA 168
rRNA JEPRI 5 5 AR 43 #r 25 451] ESCC H8 35 1 50 4
g0 BEONHE) AR AL, R BLE s Pg FE
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A TR RIS 8 S0 HEL 94 T A ) 214852 B A 2 JT %
1 E O B &R 0 BUAE I B s )
S, LRSS R, Py AT RE IR ) ESCC &
AR S BT TE SO B
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KTV 0% NLRP3 #l procaspasel ') JH4l, Pg J8
PR RERS IS MAPK/ERK {5243 4% {2 E 25 1 8
AR . AR KW, Fo B 4E
(colorectal cancer, CRC) 4}y HCT116 F1 LoVo )5,
W0E miR-21-5p/RASA1/pERK {5 538 I , 12 3 45
g ) M e, PRIt , AR IE 5 43 BT T miR-21-5p/
RASA1/ERK 7£ Pg &S0 ESCC A /EA . Fn
YL e % 18 3% miR-21/RASAL 3l J%, Fn 4b 3 11y
AOM/DSS miR-21a ™"~ F45 B Ji I8 5 A g
KN/ NT B AE RN . AF5E R BT, Pg il miR-
21-5p #0 i RAS GTPase Jiff 315 & 1 RASAL JBi%
MAPK/ERK {553 % , 34 i ESCC [ Wit i %, fig
ESCC il i 58 T FI {228 ; ESCC ZHEUrp , miR-21-
Sp FiA M Pg F RS IEAHSE, & ESCC 5 A R 11
S FhREY .

AR I —E R IR, B 58, A5
ESCC Il JRFEAS 30/ J5 SEAH R 58 9 Kl IR
FEAR ;s LY, Ay bt G S 36 AR DR 1230 v 9 = W00 22 1
A NARGF, J5 220 e iEA T 00 B RS I PRI TS , B ff
Pg J% Hi% 5 19 miR-21-5p/RASA1/pERK (11l IR 1
FAHE.

L5 bRk, ARSI T Pg il i BE miR-21-
5p/RASA1/ERK {553 f& AL 3k ESCC 20 fifg B 5 | 1T
IR ZE, o Pg J&YL (1) ESCC G RIATT He it TV AE
B Ao

B Lk
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Porphyromonas gingivalis promotes autophagy in esophageal

squamous cell carcinoma via the miR-21-5p/RASA1/ERK axis
Du Yubo', Jiao Yelin®, Cheng Yueyue’, Cheng Haodong’, Ru Yi’, Liang Gaofeng', Gao Shegan’, Qi Yijun’
('School of Basic Medicine and Forensic Medicine, Henan University of Science and Technology, Luoyang 471023 ;
*Dept of Pathology, Luoyang First Peoples Hospital, Luoyang 471002 ;> College of Clinical Medicine
of Henan University of Science and Technology, The First Affiliated Hospital of Henan University of
Science and Technology Cancer Hospital , Henan Provincial Key Laboratory of Esophageal Cancer Prevention
and Treatment, Henan Provincial Key Laboratory of Microecology and Esophageal Cancer Prevention and Treatment ,

Henan Provincial Key Laboratory of Tumor Epigenetics, Luoyang 471003)

Abstract Objective To investigate the molecular mechanism underlying Porphyromonas gingivalis ( Pg) -induced
autophagy in esophageal squamous cell carcinoma ( ESCC). Methods After Pg infected KYSE70 cells and
KYSE140 cells pretreated with siAtg7 or Chloroquin (CQ), Western blot was used to measure protein levels of
Atg7, LC3-TM/LC3- 1, and p62; Immunofluorescent confocal imaging analysis was used to detect autophagosome
and autolysosome ; CCK-8 assay was used to test cell viability; Transwell assay was used for ESCC cell migration
and invasion potentials. Likewise, miR-21-5p inhibitor, RASA1 overexpression plasmid, or U0126 were used to
block miR-21-5p/RASA1/ERK signaling pathway prior to Pg infection, followed by the aforementioned methods.
In addition, immunohistochemistry was used to examine Pg abundance and LC3 protein levels, and RT-PCR was
used to evaluate miR-21-5p expression in ESCC and adjacent tissue samples, followed by correlation analyses be-
tween Pg and LC3, and Pg and miR-21-5p. Results Pg infected KYSE70 cells and KYSE140 cells showed upreg-
ulation Atg7 protein and LC3-[[ /LLC3- I protein but downregulation of RASA1 protein and p62 protein, enhanced
cell proliferation, migration, and invasion as well as immunofluorescent spots of red, green, and yellow in mRFP-
GFP-LC3-labeled ESCC cells. Pretreatment with CQ or siAtg7 abolished the above alterations induced by Pg. Con-
sistently , pretreatment with miR-21-5p inhibitor, U0126, or RASA1 overexpression plasmid also blocked Pg-stimu-
lated autophagy. In ESCC samples, Pg abundance was correlated with upregulation of miR-21-5p and LC3. Con-
clusion Pg promotes autophagy in esophageal squamous cell carcinoma via miR-21-5p/RASA1/ERK signaling
pathway.

Key words esophageal squamous cell carcinoma; Porphyromonas gingivalis; autophagy; miR-21-5p; RASAL;
ERK
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