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Abstract: [Objective] This study aims to investigate the effects of Fusobacterium nucleatum on the
proliferation, adhesion, apoptosis, migration, invasion, and epithelial-to-mesenchymal transition (EMT)
of colorectal cancer cell line HCT116 and human normal colon epithelial cell line HCoEpiC. [Methods]
HCT116 and HCoEpiC cells were stimulated with F. nucleatum ATCC 23726 at different multiplicity
of infection (MOI) to establish infection models, and then MTT, plate cloning assay, wound healing
assay, and transwell assay were employed to measure cell proliferation, migration, and invasion. Flow
cytometry was employed to detect cell apoptosis. The expression levels of E-cadherin, catenin 6-1,
N-cadherin, and vimentin were determined by Western blotting. [Results] F. nucleatum promoted the
proliferation, induced the migration and invasion, and did not induce the apoptosis of HCT116 cells.
However, it inhibited the proliferation, migration, and invasion and accelerated the apoptosis of
HCoEpiC cells. F. nucleatum exhibited strong adhesion to HCT116 and HCoEpiC cells, resulting in
dispersed and elongated cells and reduced intercellular adhesion. This bacterium down-regulated the
expression levels of the epithelial markers E-cadherin and catenin 4-1 and up-regulated those of the
mesenchymal markers N-cadherin and vimentin in HCT116 and HCoEpiC cells. In addition, it promoted
the transition of E-cadherin from the cell membrane to the cytoplasm. [Conclusion] F. nucleatum can
adhere to both normal colon epithelial cells and colon cancer cells and induce EMT. However, it
inhibited the proliferation, migration, and invasion of human normal colon epithelial cells, showing the
effect opposite to that on colon cancer cells.

Keywords: Fusobacterium nucleatum; colon cancer; cell proliferation; migration; epithelial-to-
mesenchymal transition
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HE5E B 20

WE 1A Fos, BT WS4 4 HCT116
F1HCoEpiC 4H MG FE 15 L , Al WL ANXT BRZHAH L
BfiF MOI Fe @38 fin, HCT116 2 ¥k i
W, AHlE] A BRiZET AR /N s T HCoEpiC 41 i
BoscA W B AR  MTT Bl 45 & W (5 1B),

(A)
HCTI116
HCoEpiC
B C D
()0.6' & 1.0r ()0.8—
——HCTI116 —=— Control /l —=— Control
——HCoEpiC 0t F nucleatum / —— F. nucleatum
0.5r
3
bar ‘\‘\‘\\’
03— - ' - ; 2= ; : ; - 02— ; ' - :
0 10:1 50:1 100:1 500:1 0 12 24 36 48 0 12 24 36 48
MOI t/h t/h

1 BZRAE X A IEE AR 0
Figure 1

Effects of Fusobacterium nucleatum infection on cell proliferation. A: optical microscopy image

at different MOI, 40x%; B: MTT detection; C: effects of infection time on the HCT116 cells proliferation; D:
effects of infection time on the HCoEpiC cells proliferation. a, f: control; b, g: MOI=10:1; ¢, h: MOI=50:1;
d, i: MOI=100:1; e, j: MOI=500:1. Error bars in figure represent standard deviation.
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) HCoEpiC #fifiry vabeie mife J1 25 5+ LA Gt
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(A)
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F. nucleatum
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L T o8 T ) S 0855

EREGEFRA , F. nucleatum FIAEIESS B %
T MR ) AR A G B, TN N QE R 45 W b R A
JH P A A TR B 0 )
22 BEuRTENEEMESE HCT116
AN oA

M F. nucleatum 43 %)Y HCT116 HiI
HCoEpiC #ifitl 24 h J&, 3 i {8 & Wi W42
A VLA S R AR B A8, Gl 3A R, 52
K4l HCT116 A Bikioc B, AHAL T X IR,
Y B W 2, (H2 5054 HCoEpiC 4
4 5 D ) A, TR S I 2 A R
L ARSI, A R AR AR Al o Hh
K 3B AL, Xt RE4EH HCT116 40 T8 S R TP
WEZNIE, W F. nucleatum A PR A] F 34,
HRAE TRk A s sk B, JEAAE, HEMRS
R 25 ARG A R S A i A5 5 . WL 3C 7T
1, XFHEEZHH HCoEpiC 4 igfe &4 ir TRk A,
24 F. nucleatum 5 IL1557 24 h, HCoEpiC 4
ME AW K AR BUE, RZH0E RIE AN
AR

(B)

[ Control

1.2+ Bl 7. nucleatum
1.0+ i

g 0.8
Q

HCT116 HCoEpiC

2 FIHREMEFSEIGHMN Fusobacterium nucleatum 3t 4R pa1E5E{/ER
Figure 2 Determination of cell proliferation by colony-forming assay. A: image of colony-forming assay; B:
crystal violet concentration was measured at ODs7g, *: P<0.05, **: P<0.01 vs. control group.
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A) Control F. nucleatum

HCT116

HCoEpiC

(B) Control 2h
801

The number of F. nucleatum

© Control 2h

The number of F. nucleatum

t/h

3 BERBTEXNEEREMAE HCT116 FSHIR M

Figure 3 Effects of Fusobacterium nucleatum on the morphology of colorectal cancer cell line HCT116. A:
cell morphology after being infected by F. nucleatum for 24 h, 40x; B: count of F. nucleatum adhered to
HCT116 cells, 100x; C: count of F. nucleatum adhered to HCoEpiC cells, 100x. Error bars in figure
represent standard deviation.
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H F. nucleatum A FRA0 il 24 F1 48 h J5 i 4E B, MM TR EE N, M PR A B A 4 it O
4, Annexin V-FITC/PI ¥tft, idimad4n  1T-84%.
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PR . L0
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10/ 93.6%. % ; ) 0.1% 100 X A i ) 01%
10" 10? 10* 10° 100 1072 10" 10> 10° 10* 10° 10° 1072
FL1-A FLI-A
B) a 102 b 1072
QI-UL QI-UR
106 L0:0% 0.0% 10°
- 105} < 10°
10} A 10t
= ]
= =
10° F 10°
10° 'Ql-LL. : QI-LR 10° rQI-LL QI-LR
10! 99'9%’ L L p'O% L 10! 22'3% L L . .0'5% I
10" 10> 10° 10* 10° 10° 1072 10" 10> 10° 10* 10° 10° 1072
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c 1072 F d 1072
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< 10° 4 10°
;3“ 10* E 10*
10° 103
10° FqiLL : QI-LR 10°
10! 2]‘1')./" L ! i |]'0%| 10! 17‘17/0 L I |1'6%|
10" 10> 10° 10* 10° 10° 1072 10" 10> 10° 10* 10° 10° 1072
FL1-A FL1-A

4 EBERBHEIT HCT116 1 HCoEpiC 4HAET-AIF2 M
Figure 4 Effects of F. nucleatum on cell apoptosis. A: cell apoptosis of HCT116; B: cell apoptosis of
HCoEpiC. a: control; b: 0 h; c: 24 h; d: 48 h.
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12h 24 h
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§ 30+
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= 30} '
[}
=
2 20/
S
% 10t 17.51
=
0r 0 . .
0 12 24
t/h
il [ Control
1.2 B 7. nucleatum
1.0
£0.8
S 0.6
04r
ol r_.
0.0

HCT116 HCoEpiC

B#HBAFE X HCT116 1 HCoEpiC ARIT % AY 520

Figure 5 Effects of Fusobacterium nucleatum on the migration of HCT116 and HCoEpiC cells. A
wound-healing assay of HCT116 cells, 40x; B: wound-healing assay of HCoEpiC cells, 40%; C: transwell
assay, 50%. Error bars in figure represent standard deviation.
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Figure 6 Effects of Fusobacterium nucleatum on the invasion of HCT116 and HCoEpiC cells. A: picture of
cell invasion, 50%; B: crystal violet concentration was measured at ODs;. Error bars in figure represent

standard deviation.
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Figure 7 The effect of Fusobacterium nucleatum
on the EMT-related protein expression. A: HCT116
cells; B: HCoEpiC cells.
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Figure 8
cytoplasm. A: HCT116 cells; B: HCoEpiC cells.
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