* 1908 -

Acta Universitatis Medicinalis Anhui 2022 Dec; 57( 12)

12022 - 11 -28 19:44

NLRX1
12 2 2
(Pg)
@
Western blot Pg UNC-51-
1( ULK1)
Pg ULKI1 ;@
Western blot.ICC.ELISA Pg
NOD X1( NLRX1) N
(IL) -6 ( ROS)
HE) qPCR RNAscope
ULK1 C57
Pg o
Pg ULK1
(P<0.01) .NLRX1 (P <0.001) (P<
0.001) .
Pg (P
<0.001) Pg ULK1
NLRX1
L6 ROS Pg
; ULKI; NLRXI;
R 735.1
A 1000 - 1492( 2022) 12 - 1908 - 07

doi: 10. 19405 /j. enki. issn1000 —1492.2022.12.011

( esophageal squamous cell carcinoma

ESCC) '
( Porphyromonas gingivalis Pg)
>, Pg ESCC . TNM
3
2022 -09 -20
( :81702820)
. 1
471003
2
471003
} 471003

mail : gsgl 12258@ 163. com

*https: //kns. enki. net/kems/detail /34. 1065. R. 20221128. 1713.011. html

(interleukin IL) -6

( reactive oxygen species ROS)

a-s
M. Pg
. UNC-51- 1( unc—
514ike authophagy activating kinasel ULKI)
6 7

o

X1 ( nucleotide blinding

domain and leucine rich repeat containing family mem—

ber X1 NLRX1) .
NLRX1
NLRX1
Pg
Pg ULK1
NLRX1
IL-6  ROS Pg
1
1.1
SPF  C57BL/6 6 ~8 (18
~20 g)
(24.0+£0.8 )C 40% ~
60% 12 h o 1
120211208 AbZZ -
0619000657
1.2 KYSE150
ULK1 ( Cell Signaling ) P-ULK1
( Ser317) ( Cell Signaling ) NL-
RX1 ( Thermo Fisher Scientific )
(
) ULK1( WT) - ULK1 ( S317D) + ULK1

(S317A)  ( )



Acta Unwversitatis Medicinalis Anhui

2022 Dec; 57(12) * 1909 *

( Qiagen ) SBI-
0206965 \Mdivid ( selleck )
ROS ( ) Pg
( ) o
1.3 Western blot
~  BCA
TBST 4 C
TBST TBST
ECL
1.4 N N N
PBS
DAB
1.5
PBS Triton X400
BSA 4 C
DAPI
1.6 ROS
DCFH-DA 30
min DCF
1.7 C57
6 Pg
1 30 d Pg o
Mdivid (
) SBI-206965 ( ULK1 )
1.8 qPCR Pg
TIANamp Genomic DNA Kit
DNA Pg Ku-
boniwa et al ° :5°-CAACCAT-
GCAGCACCTACATAGAA3~ D 50—

ACCTTACCCGGGATTGAAATG3".
qPCR CFX MaestroTM software

1.9 RNAscope
Pg Pg

2 pm
: o RNAscope
RNAscope Plus
RNAscope ( Pg
) o
1.10 SPSS 26. 0
° X xS t
ESCC  P-
ULK1 Pg X a =
0.05 P <0.05
2
2.1 Pg ULK1
Pg 24 h KYSE150
ULK1 ( PULKI ULKI )
(£=3.962 P<0.01)( 1),
ESCC Pg P-ULKI1
X . 2 ES-
CC  PULKI Pg (x°
=24.09 P<0.01) .
1 Pg ULK1
A: Western blot Pg KYSE150 ULK1
;B Pg KYSE150 ULK1
Pg DX P <0.01
2.2 Pg NLRX1
KYSE150



- 1910 -

Acta Universitatis Medicinalis Anhui 2022 Dec; 57( 12)

Pg
KYSE150 NLRX1( )
( 4.
2.3 Pg
5 ULKI ( WT)
ULKI( S317D)
Mtphagy Dye (P <0.001)
ULK1( S317A) .
2.4 Pg IL-6
Pg ULKI( WT)
ULKI ( S317A) IL-6 (P<
0.01) ; ULKI( S317D) Pg
IL-6 (P<0.01)( 6).
2.5 Pg ROS
Pg Pg  ROS (P<
0.001); Pg ULK1( WT)
2 ESCC Pg PULKI1 ULK1 ( S3174) ROS
A: ESCC Pg P-ULK1
x400; B: P-ULK1 Py (P <0.001); ULK1( S317D)
Pg ROS (P<0.01)( 7).
“Pg . ULK1 ULKI( WT) 2.6 Mdivid ULK1
. ULK1 317 ULKI SBI-0206965 Pg
(S317D) . Pg ULK1 317 qPCR Py .
ULKI( S317A) . 3 Mdivi4  SBI-
Pg KYSE150 0206965 Pg (P<0.001) ( 8);
NLRX1 (P < Pg
0.001) , ULK1 ( WT) (P<0.05)( 8)-
ULKI1( S317D) NL-  RNAscope Pg
RX1 (P<0.001) ( 3). Mdivi -1
3 Pg KYSE150 NLRX1
A: Western blot N NLRX1 ; B: NLRX1
;1 ;20 Pg ;30 ULKI( WT) 4 ULK1( S317D) ;5 Pg ULKI( S317A)

D ¥ **P<0.001; ULK1( S317D)

(#p<0.01 P <0.001



Acta Unwversitatis Medicinalis Anhui

2022 Dec; 57(12)

- 1911 -

; B: Pg

i C

4
ULKI( WT)

Pg NLRX1 x 630
; D: ULK1( S317D) ;E: Pg ULK1( S317A)
5 Pg KYSE150
A: KYSE150
B: 1 ;20 Pg
(WT) ;4 ULK1 ( S317D) ;5! Pg
(S317A) ; D *FF P <0.001;

S P <0. 001

03

x 630;
ULK1
ULK1

ULKI( $317D)



* 1912 - Acta Universitatis Medicinalis Anhui 2022 Dec; 57(12)

3
o Pg
ESCC
Pg
6 ELISA Pg KYSEI150 IL-6
1: 12 ULKI1( $317A) ;3 ULKI( WT)
4 ULK1( S317D) 5. Pg ;6: Pg
ULK1( S317A) i 7: Pg ULKI( WT) ;8: Pg 0 Pg
ULKI1( S317D) ) Pg ULKI( WT)
:**P<0.01
Pg
SBI-0206965 Pg (F =38.746
P<0.001)( 9);
P F=15.116 P <
8 ( Pg
0.05)( 9).
7 Pg KYSEI150 ROS
A: KYSE150 ROS ; B: DCF i1
14 Pg ULKI( WT) :5:Pg ULKI( S317D)

(WT) :#Pp<0.01 " p<0.001

20 Pg

ESCC

ULK1

;31 Pg

CFFR P <0.001;

Pg

ULKI( S3174)
ULK1



Acta Universitatis Medicinalis Anhui 2022 Dec; 57( 12)

- 1913 -

8 qPCR Mdivid  SBI0206965
C57 Pg
1: 028 Pg
DMSO 13 Pg Mdivid ;4
Pg Mdivid ~ SBI-0206965 ;5: Pg
SBI-0206965 Pg
DMSO SRR P <0.001; Pg
Mdivid4  SBI-206965 :*P<0.05 #P<0.01
9 RNAscope
Pg
A: RNAscope Pg
x400; B: Pg il ;20 Pg
DMSO ;3 Pg
Mdivid ;4 Pg Mdivid  SBI-0206965
;58 Pg SBI-0206965 ;6: ;
Pg DMSO
SFFR P <0.001; Pg Mdivid ~ SBI-
0206965 :*P<0.05 *P<0.01

12-13 ROS
ROS
o Pg ROS
Pg ROS
Pg
o Pg
Western blot
Pg ULKI Ser317
o '4 S
D S
A o
ULK1 317 ULK1
(S317D)  ULKI 317 ULK1
(S317A) Pg
ULK1 NLRX1
IL-6  ROS
B NLRX1
3 Pg
ULK1 NLRX1
Pg Pg
1 Bray F Ferlay ] Soerjomataram I et al. Global cancer statistics

2018: globocan estimates of incidence and mortality worldwide for

36 cancers in 185 countries J . CA Cancer J Clin 2018 68
(6) :394 —424.

2 Huang C Shih C Tsao N et al. The groel protein of Porphy—
romonas gingivalis regulates atherogenic phenomena in endothelial
cells mediated by upregulating tolldike receptor 4 expression J .
Am J Transl Res 2016 8(2) :384 —404.

3 Gao S G YangJ Q MaZ K et al. Preoperative serum immuno—
globulin G and A antibodies to Porphyromonas gingivalis are poten—
tial serum biomarkers for the diagnosis and prognosis of esophageal

. BMC cancer 2018 18(1):17.

4  ZhangY Yao Y Qiu X et al. Listeria hijacks host mitophagy

Nat Im—

squamous cell carcinoma ]

through a novel mitophagy receptor to evade killing J .
munol 2019 20(4) :433 -46.

5 LinQ LiS Jiang N et al. PINKI-parkin pathway of mitophagy
protects against contrast-induced acute kidney injury via decreasing

mitochondrial ROS and NLRP3 inflammasome activation J .



* 1914 - Acta Universitatis Medicinalis Anhui 2022 Dec; 57(12)

Redox Biol 2019 26:101254. vant chemotherapy J . BrJ Cancer 2021 125(3):433 -44.
6 Yan J Kuroyanagi H Kuroiwa A et al. Identification of mouse 11 Rodrogues P H Belanger M Dunn W et al. Porphyromonas gin—
ULK1 a novel protein kinase structurally related to C. elegans givalis and the autophagic pathway: an innate immune interaction
UNC-51 J . Biochem Biophys Res Commun 1998 246( 1) :222 J . Front Biosei 2008 13(1):178 -87.
=-7. 12 Van A H Coenye T. The role of reactive oxygen species in antibi—
7 Wu W Tian W Hu Z et al. ULKI translocates to mitochondria otic-mediated killing of bacteria J . Trends microbiol 2017 25
and phosphorylates FUNDC1 to regulate mitophagy J . EMBO (6): 456 -66.
Rep 2014 15(5):566 -75. 13 Zhang Y Yao Y Qiu X et al. Listeria hijacks host mitophagy
8 ChuX WuS Raju R. NLRXI regulation following acute mito— through a novel mitophagy receptor to evade killing J . Nat Im—
chondrial injury J . Front Inmunol 2019 10: 2431. munol 2019 20(4) :433 -46.
9  Kuboniwa M Amano A Kimura K R et al. Quantitative detection 14 .RB1-C Sedl-
of periodontal pathogens using real-time polymerase chain reaction in J. 2021 56(6):839 -
with TagMan probes J . Oral Microbiol Immunol 2004 19 44.
(3):168 -76. 15 LiS ZhouY GuX etal. NLRX1/FUNDCI/NIPSNAP1-2 axis
10 GaoS LiuY Duan X et al. Porphyromonas gingivalis infection regulates mitophagy and alleviates intestinal ischaemia/reperfusion
exacerbates oesophageal cancer and promotes resistance to neoadju— injury J . Cell Prolif 2021 54(3) :el2986.

Porphyromonas gingivalis promotes NLRX1 translocation

to activate mitophagy in esophageal carcinoma cells
Sun Lingyun' > Yuan Xiang® Shi Linlin®> Zhang Xiusen” Kong Jinyu> Zhang Dingyu’® Gao Shegan’
('Dept of Clinical Laboratory of The First Affiliated Hospital of Henan University of Science and Technology
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of Science and Technology Luoyang 471003;° College of Basic Medicine of
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Abstract Objective To explore the relationship between Porphyromonas gingivalis( Pg) and mitophagy in esopha—
geal cancer cells and to explore new therapeutic targets for esophageal cancer. Methods (1) Western blot was
used to detect the phosphorylation of unc-51dike authophagy activating kinasel ( ULK1) in mitochondria of the Pg
infected cells and immunohistochemical method was used to detect the correlation between the expression of Pg and
the phosphorylation status of ULK1 in esophageal cancer tissues. (2) Western blot ICC and ELISA were used to de-
tect the transfer of nucleotide blinding domain and leucine rich repeat containing family member X1 ( NLRX1) from
cytoplasm to mitochondria mitophagy and the secretion levels of interleukin( IL) -6 and reactive oxygen species
( ROS) under Pg infection. (3) Pg colonization in esophageal tissues of mice in each group was detected by qPCR
and Pg colonization in esophageal squamous epithelial cells of mice by RNAscope. Results Compared with the un—
treated group the phosphorylation level of mitochondrial ULK1 ( P <0.01) NLRXI1 expression ( P <0.001) and
mitophagy ( P <0.001) of esophageal cancer cells increased after Pg infection. Compared with the control group

the combined intervention group could inhibit Pg colonization in esophageal tissue and esophageal squamous epithe—
lial cells of mice ( P <0.001) . Conclusion Pg promotes the translocation of NLRX1 from cytoplasm to mitochon—
dria by up-regulating the phosphorylation level of ULKI in the mitochondria of esophageal cancer cells and then
induces mitophagy leading to the reduction secretion of IL-6 and ROS and ultimately maintaining Pg colonization.
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