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liferation and inflammatory factor expression of human colorectal cancer Caco-2 cells, to determine whether the Janus
kinase 2-signal transducers and activators of transcription 3 (JAK2-STAT3) pathway is involved in the regulation of Caco
-2 cell proliferation by P.g and to provide an experimental basis for further exploring the relationship between P.g and
colorectal cancer. Methods Caco-2 cells were cultured in vitro, and P.g at different multiplicities of infection (MOIs)
(0, 1, 10, 25) was selected to stimulate for 12, 24 and 48 h. The effect of P.g on the proliferation of Caco-2 cells was de-
tected by CCKS. The stimulation time was set as 12, 24 and 48 h. MOI=0 was the control group, and MOI=1, 10 and 25
comprised the experimental group. qRT-PCR and Western blot were used to detect the changes in interleukin-6 (IL-6),
interleukin-10(IL-10), JAK2 and STAT3 gene and protein (phosphorylated protein) levels in each group. Results  After
P.g infection of Caco-2 cells, P.g had a sustained stimulatory effect on the cells for 12, 24 and 48 h at MOI=1 and MOI=
10 compared with the control group. Compared with that in the control group, the expression of pro-inflammatory factor
IL-6 and related proliferative pathway protein JAK2 and STAT3 in Caco-2 cells with P.g infection increased in a con-
centration- and time-dependent manner (P < 0.05). Additionally, the expression of IL-10, an anti-inflammatory factor, in
Caco-2 cells infected with P.g decreased (P < 0.05). After the addition of the JAK2 inhibitor AZ960, the proliferation of
Caco-2 cells infected with P.g decreased, and the mRNA expression of STAT3 and JAK2 and the protein expression of p
-STAT3 and p-JAK2 decreased (P < 0.05). Conclusion P.g can promote the proliferation of the colorectal cancer cell
line Caco-2, and the effect of P.g on Caco-2 cells may promote cell proliferation through the JAK2-STAT3 pathway
while promoting the expression of the proinflammatory factor IL-6 and inhibiting the expression of the anti-inflammatory
factor IL-10, creating an inflammatory environment conducive to cell proliferation, which may be the mechanism by
which P.g affects the proliferation of Caco-2 cells.
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MOL) ) P.g Xt N 45 11 92 4 B2 ( Caco-2) #E4T A [A] )
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-STAT3 1 45 1 5 20 M 3 B v By 1 0 B ALY, o
— RV P.g 545 9 Z 18] 1Y 5C R AL S gk 4

1 MRFEE
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Caco-2 4 s 2 SCSP-5027 ( R} B 41 i )22 ,
[ ) ; P.gingivalis ATCC33277 ( /1 B} [ 40 1 )% ,
[ ) ; CCK8 i 7 & (Biosharp A 7], FP [E ) ; BCA #
e B 2 3 7 & (Thermo Scientific 2 7 , £ {H ) ;
Trizol ( Ambion A &), £ H ) ; Fast-KingcDNA o5k
ARG & (L R A RA A, P E);
SuperRealPreMix Plus (SYBR Green ) (At 50 RAR A4 ¥
HRAF, B E); &Pt A IL-6 (Abmart 23 7], H
) ; IL-10 (Abmart 23 7], "P [ ) ; p-JAK2 (Abmart 23
), E) 5 p-STAT3 (Abmart 23 7, H1 ) ; BT B-ac-
tin (millipore 28 ] , £ [E ) ; 10% ffi 4+ ML 7 (Gibco 2
A, E) ; DMEM (& 05 85 5% 3 (eytiva A R, 2 )
B R 5 R (Gibeo A Hl, EH ) ; Bl (Gibeo 28
A, SE ) ; BHIBE #7255 (Sigma 24 A, L [FH) ; &4k 1M
21 R (E 258 A 2E R A FRA R, D) 5 To i
£F 4 1l (Solarbio 23 A, V) 5 44 R K1 CRHEZY
AP EEAT, HIE ) s 3508 (Sigma 28 &, L E ) o
12 iz

MR R ZS A% b B 0 B AR A A, ST B RA
37 CAKVEE H , FF AN B2 3h i HOGR B Rl Ak . R
FEMRTE ARl F A0 iR T e B B K B 0
HIREC L 1000 rpm B0 5 min, F2 FWEWR, A
I T 209 6 4 LT Y B DMEM 35 57 W 2 4
i, EEE RS AN MBS FE IR, & T 37 °C L 5%CO0, 1
FAFER SR . K H e LIRIG R, ks s 3%,
T B 05 5 1 A IR A AR I AR K 2 70% ~ 80% fil
B EARRE TR . FRAN M 25 B0k K il s 4n
JH, TR R 2 A AR R TR A
13 Pg ATCC33277 %%

W5 VR AT A0 M -80° vk A BLH , T 0 T FE i1k
HEp T MO IR W BNR BE R E L, BE IR 5% B 2T
A0 1% FA ML R 0.1%4EE E KL, BT )R
WERE S, 3T CRERFH3~5d. 3~5dJAfk
B AR R 0 . VARG B A, B0 A o
5~6 mL B ARG FREL o DA TR 5 % 3 1 G 2 P

ARG S0, A, 47 B0 8 S FE AT A
P, kIl IR A, B AR 16 ~ 24 h 5
1.4 wES@mptERERME

Caco-2 4 L K % 70% ~ 80%Fil & )5 , WAL W £
YA, F L T R Y R I S AR B LG H A R T
AN 5] B RS 40 B 355 5 0L (100 FT 1 40 B8, ) 4
Tg ), EM SRS, A0 MG RE 24 b5 LT
IR TR IS 40EEL . PRSI 16 ~24 h
Jei W B 40 B R, 5 000 rpm, 540 10 min )5,
PBS VR 1 IR, LA T Al a3 o . I B %
IF ] 4359120 12 .24 .48 h, MOI=0 i %} B2 , MOI=1 .
10.25 S0 20 . AfE H 52510 43 D6 BETHAE ODgoo i
oA R R R, AR S50 1 MOT B3 RE AE 1R
A3 R BT I R MEA LF A 40 M SR L
1.5 CCK8 %4 M| Caco-2 ¥g 741 7L

Caco-2 A i 1% 3% 5 70% ~ 80% ) , 1 1k Wi 4 41
FL, 240 Ff A5 IR A A ik B2 R 5% 10° 1> /mL, 96 fL
M AEFLINA 100 wL %2 J5 19 20 ff B o Ui BE 24 h
5 AR 3L AT RO A I E AR AL
SR A M A, T RO E) 43 0 12,24 48 h,
MOI=0 A%t &4, MOT=1,10 .25 ALH0 4, FHR4
S 7 AU 0] 45 FL N A HH I 1) 200 PR R, 12,24
B h)E, B G H 1% E RN RERET 1 h5E,
L 5 A 10 wL () CCKS8 3 I 1 58 4 Ks 77 3
110 pL,37 CHREOCIEE 1 h, BEARIL 450 nm £ 4%
LW SEAE , BEAS S S AN FL o X R 2 41 i B sk
BN 100% , LASZ 50 415 %60 B ZH ODso F- 3418 A9 LU (B
T 0 B0 % S U6 AR X o R A 1) A0 i A A
I3t
1.6 qRT-PCRA&M P.g 4 JE B F< Caco-2 20 i3 11-6.,
IL-10 . JAK2 .STAT3 mRNA % ik

A MOT A5 5 RT3l 58 Fsf (1) s J5 79 1 4 5 1 4
WM, 155515 B MOI=0 A Xf HR 2, MOI=1.,10 .25, Ji| 3%
[ [8] A 24 h o S50 4H A I MOT A% 2 H A C R
FEIRAAAE I 5 35 25 B8 B MOI=0 Ay Xf B 41 , MOI=
10 LI IE] by 12 .24 .48 h Ky SEI62H K6 ) i) ] A
JE TN G R B S DL o K P.g A6 3 R e
Caco-2 4 i J5 , A [W) B [A] % 4 A+ IL-6 . IL- 10,
JAK2 \STAT3 mRNA iKMo K H TRIzol i 7] 4
WA S RNA B T80 COKAR AL R T . AR
S e S R e B 1 R AT RO SR IOEAR R R
10 WL, #1525 cDNA IR-AF T -20 COKFEIR-AT 5
Mo BI9F0 W21, i BRI & vl I A5 k1 7 4
B, RNAR ZR R 20 Lo FE &L LA B-actin 2~ P 5 5k
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&1 PCRIIMFHI
Table 1 PCR primer sequences

Gene Primer sequences (5°-3")
IL-6 F: GACAGCCACTCACCTCTTCAGAAC
R: TCGTATGATGGCTCTGAAAGAAGGC
IL-10 F: GGGTTGCCAAGCCTTGTCTGAG
R: CCTTGATGTCTGGGTCTTGGTTCTC
JAK2 F: CCAAAGTGGGCAGAATTAGCAAACC
R: TCGTATGATGGCTCTGAAAGAAGGC
STAT3 F: CACCAAGCGAGGACTGAGCATC
R: AGCCAGACCCAGAAGGAGAAGC
B-actin F: CTCCATCCTGGCCTCGCTGT

R: GCTGTCACCTTCACCGTTCC

IL - 6: interleukin - 6. IL - 10: interleukin - 10. JAK2: janus kinase 2.

STAT3: signal transducers and activators of transcription 3

JRE TR, B RMEZE 205K, &
44595 °C 3 min FAEYE, 95 °C 10 s 281,57 °C 20 s
Bk, 72 °C 20 s SEAH, H 45 APEIR . SR 274 %
AT I PR A e ik AR 1R
1.7 Western blot # | P.g 4 & & % Caco-2 %9 0. )&
IL-6 . IL-10 . p-JAK2 . p-STAT3 & & %k ik

BEE MOI=0 N xf BE 21 , MOI=10 . %1 3 i 18]
12,24 .48 h Ay S5 21, il Bsf (8] 6 B2 AH OC 8 1
PR B o N T T A A 1 40 R R TR
FEE IR, PBS PR 33k, R T PBS, i R4
1x10° 20 L i Ripa 22 i (AL 9 b T 5 4 R
121000 A4 LAY 5 2 11 it o 550 Rl 1 £ A 11 i
I 100 L, PK_FJiCE 15 ~ 20 min 785 24 41
Ji o P 240 L A B A T B0 4 P, 14 000 rpm 5
L 40 ~ 45 min, BYE , I BCA 357 & 2 B 5 1)
EHWRE . MRRES, H AL AR N 30 pLiE
143 2 A JT A 22 ol 95 °C 10 min &b B
i A . K RE B AT SDS-PAGE HiL ¥k 5 5% ER
% PVDF B, 5% i BE W34 2 i &5 P41 2 h, TBST Pk
3, B S ming A3 ARG BELF B PLAAR : TL-6.
IL-10,p-JAK2 . p-STAT3 Fl B-actin, 4 CHE R 7 1
W(ZEA18h) o TBSTYEREE 3K, BHIK 15 min, 1%
1:3 000 % B HRP bRic I PT e 1eC — i, ZiRIFH
2 hJ5, TBST A FTYEAR 4 YK, BK 7 min, & HLIKSR
W R, FH Tmage J 800X 5T AT K B2 28 40
Mo LA B-actin 257 M NS, H H B9 5574 5 B-actin
ST B UK A L A1) B e H 9 B T 3R KT
1.8 #& i JAK2 47 4] ) AZ960 %t P.g % % Caco-2 %
JieL 6 % v

JILA JAK2 41 57) AZ960 , K6 Bt P.g Caco-2

21 i 34 A A B0, LA K JAK2 \STAT3 mRNA, p-JAK2 .
p-STAT3 % F ik . CCKS LM, & N A 40 B
(MOI=10,¢ = 12,24 .48 h) . A il AZ960 Jy X} R £,
& B A4 7 (MOI=10, ¢ = 12,24 .48 h) 1 AZ960
N ELEG 2, SEES 7[R 1.5, qRT-PCR il Western
blot H1, & B A i 41 B Al AZ960 A B PE X FR 40, fin
Y B (MOI=10,¢ = 24 h) N AZ960 Sy BH 4 X i
4, R AZHTE (MOI=10, 1 = 24 h) Fl AZ960 JHy 51
o2, e ikl 1.6.1.7,
19 %itsam

N 48 3 2% B SPSS (version 23.0, 1IBM,
USA) #1748 11 % 43§ , R FH Graphpad Prism5 {f
Bl R T i RO SR P ST AR A R 3, 22
AT 0B SR FHAT 0L ¢ 462 56 5 22 4 HL B8R O 2247
Brs P <0.05 WS A= L.

2 % B
2.1 P.g*F Caco-2 28 o6 &5 5 %ok

P w5 75 10 45 7988 Caco-2 20 i B T3] & i
W N WL ES A0 MR 25 . MOI=0, 55 35 1] o 12,
24 48 h i, 20 AR KRS R AT, 2804 il 2 R IE
SRR . MOI=1,10 B, 4 B 25 B4, [R] e fi] Bt
AHHE T BE 2L I R 21 B 3 22 s MOT 34 K & 25 1), B
0] 3B S ) SiE K 2R 24 h 148 h, /b 20 A R P
SRR ARG RS T (B 1) o Z5 1, Pg IR YL 2%
J¥ 95 Caco-2 4 HEfA) A5 TR0 ) 2 1 2, 40 B 1) 1R 472
KRS A i B2 5 56 i oo PR S LA
2.2 CCK8#:m| P.g %} Caco-2 ¥4 74 49 %5 "

P.g B BB Caco-2 4l i 1 25 2R W7, 24 MO
g 1 10 B, /E ] 12 h .24 h )5, P.g % Caco-2
2 B 2 B0 LR R 2 AR R BE VR T (P < 0.05) , i
MOI 4 10 B}, P.g % Caco-2 4 Jifd 58] 38 4F FH £ 4 BH
125 JBYL 48 h, P.g X} Caco-2 4 UMK SR F2 B0 11 5 22 {1
HEYEFE VR T (3458 25 58 3 (P=0.176) . 4
MOT 34K %8 25 B, P.g %t Caco-2 4 I 7E 12 h it 3
AR AR R AR, BE 2 U TR 4 %2 48 h,
Caco-2 21 JitL 344 5 g 0 ) (11 2)
2.3 P.g B Caco-2 48 L5 1L-6 F= IL-10 & ik

qRT-PCR SE 5 25 5 B, 2 JI AT 6] 2 24 h,
EjXF REZH (MOI=0) AH It , Fifi 5 MOT M\ 13§ 3] 10 7
) 25 W), 1L-6 1 mRNA 7K - 56 T 5 PR AIS , I 7
MOI 7 10 B | F+ & 55 /&5 (P < 0.001) 5 11 IL-10 F
mRNA 7KV~ 5 1L-6 AH Lb I 522 30 AH B a3 24 MOL 2
25 I, TL-6 1 IL-10 A mRNA 7K - AH 48 T % iR 2H 15
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12h 24 h

MOI=0

MOI=1

MOI=10

MOI=25

8 MOI=0 (Control group)

sk I MOI=1
B 3 MOI=10
EE T
1507 1= " = MOI=25
=z
£ 100
2
§ 50
3
(&)
0
12 24 48
Time/h
R (1% 3a.3b) .

B 5z DA ) g% e B 1] TL-6 AT IL-10 Rk A8
1k, 25 MOL 2 10 B, 5% fE 241 (MOI=0) #H Lt , IL-6 119
mRNA 7K - 78 il 4t 8] Sk 24 b B 3k 3] B i (P <
0.01) ; 1 IL-10 A mRNA /K ¥ 5 TL-6 5 PLAH 52 s
B TE I R] R 24 b B I IR T B A (] 3e
3d)(P<0.05),

Western blot 3L 45 B 78, 24 MOT N 10/}, 5
X HRZH (MOI=0) A [t , IL-6 F4 25 11 22 3K 7K - 76 9138
Ak a] A 24 h Bt 35 3 B (P < 0.05) 5 11 TL-10 25 1 46
KKV 5 1L-6 22 3 AH R 3, 76 P ) (8] Ok 24 b
A I 4 2 AR X RRZ (P < 0.01) (& 3e . 3f) .
2.4  P.g B Caco-2 40 L )& JAK2 (STAT3 & ik

qRT-PCR S35 45 5 W R, H A 6] 4 24 h B,
Ej X RRZH (MOI=0) AH Lt , i 25 MOT M 1 3421 10 £
F| 25, P.g FIIL T 1) Caco-2 40 it AH Fb XF B 2H JAK2

48 h

MOI: multiplicity of infection. P.g: Por-
phyromonas gingivalis

Figure 1 Morphological observation
of Caco - 2 colorectal cancer cells
stimulated by P.g at different MOIs
(x40)

B 1 A [E) MOT 5F il il ohf £ ffd
J3 T 45 W 9 Caco-2 40 i TE 25 0L
£2(x40)

*: P <0.05; ***: P <0.001. MOIL: multiplicity of infection. Cell number ra-
110: ODuso expesimentat o/ ODiaso conol wowy X 100% (control group: set up to 100%).
P.g: Porphyromonas gingivalis

Figure 2 Effect of P.g on the proliferation of Caco-2 cells by

CCK8 assay
B2 P.gXf Caco-2 2t M3 58 52 ]

FISTAT3 19 mRNA 3R 357K F-Je 38 = J5 B AKX, IF 78
MOI > 10 B35 B e 55 (P < 0.05) 5 H e B MOI Y
8K, P.g X 41 L 3G AR S BP0 IR A JAK2
STAT3 mRNA 7K F ¢ (&l 4a 4b) .

MOT 2y 10 15 &L, Bifi 2 3R 38 B ) g 384
JAK2 il STAT3 mRNA 7K -7 24 h ik ] e & J5 T
B (HAKSEATS AR 2 T X B2 (R 4 (4d) o

Western blot S5 25 5 i 7, 5 % B 2H (MOI=0)
FHLEE, >4 MOI 2y 10 B, i 25 Hil 3B ] A 385 1, Caco-
2 2 M p-JAK2 . p-STAT3 £ M K3k 5t B Wi i, JF
T 00 3 B 1] 547 24 h B 38 31 B = 5 48 hJE p-JAK2 .
p-STAT3 25 [ & ik &t JF iR BEAIG , (HA7h &5 T X B 4
(K 4e .4f)

2.5  JAK2 494 F) AZ960 5+ P.g B # Caco-2 48 JiL ¥
¥k

IR TAK2 #4177 AZ960 Ji5 , MOI 4 10 i}, 5ok
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mRNA expression
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Time/h Time/h
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o b o n

0.5

o
n

0.0

e
=3

a-d: 1L-6 and IL-10 mRNA levels of Caco-2 cells stimulated

1L-10 =

7|

| by P.g with different MOIs at different time. e&f: IL-6 and
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