W6 4510 1] W KOk % % W O(E % M) 2024 4 10 H
Vol.62 No.10 JOURNAL OF SHANDONG UNIVERSITY (HEALTH SCIENCES) Oct. 2024

XERS :1671-7554(2024) 10-0087-11 DOI:10.6040/j.issn.1671-7554.0.2024.0652

ETFAXE=REEFEARZTEZBRTEREN ST
EREESE IR e A

TFm' , EXE,HE PR FEROREE GER,
Farat' % A 566
(1. REErpE TP P ELE A28 K 3016172, B R MHE A R E bRk EE 22 Bx , K HEE 300121 ;
3. ZITSCB s s LR A oY ot WiV B 3111004, B R 2884 U R THFFERE /I\{a% 300457 ;
5. wpE R E R I B T S B B Y IR B BT 10010256, REETT S DU O EE BERSS R, K HE 300142)

WE.a6 WA RALF ﬁtﬁ«ﬁi%ﬁx#i#‘\ &k LR ATA (fusobacterium nucleatum, Fn) A5 B KT 5 21 g,
FHETG X Z TR PR BRI KT e S, Fek B CCK-8 H AR Fn xF
AR mMARIG I E E’ﬂh B8 IR P IR R AR R R AW Fn 3T A E R e Bl AR A R F R
R AN RE Fn BeF kAT @R T/ MELS A% RFaitactn, 4% SRFEAHH 100, 2%
At A 4 hat, AEA S E G F R F 1(Beclin-1) A FHXE G 1A/1B-#4% 3 (microtubule-associated protein
1A/1B light chain 3,LC3) & & &k K-FF 3 (39 P<0.05) , # A4k 1(sequestome, P62/SQSTMI) & & % i& K F
& (P<0.01), A KFFH & FELFHMNER B ® HCT116 HT29 280068 3 4+ % i A K-+ 438 &5 m I &
(¥ P<0.01), #—FHFRTEN, I FG T ELE TN 8D ROK-F 0 T, BoR & 40 034 58 Z e sh
MIRERFEH A, 4 Fn 560 AEKTE MmO 4 R A4 X0, T E R Fn/-F09 g KT T4k,
%&Hﬂﬁ#ﬁ@?ﬁi%}i*qﬁ/ﬁﬁ"ﬁ‘kﬁ\ﬁ”uﬂxg;"ﬁélﬂﬂbfg PE G Al B e K F AR
KEBIR . EHMRAT AL AWME; 85 LR @mERE R miadr s &
hE 43S :.Q28;R735.3 XEAARAERD A

Relationship between fusobacterium nucleatum mediated autophagy
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Abstract; Objective To explore the relationship between autophagy levels mediated by Fusobacterium nucleatum
(Fn) and changes in cellular refractive index using optical surface wave sensing technology and to preliminarily investi-
gates the potential of optical surface wave technology for detecting autophagy levels in cancer cells. Methods CCK-8

was used to assess the impact of Fn on the proliferation activity of colorectal cancer cells. The effects of Fn on autoph-
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agy levels were examined using both Western blotting and dual-labeling fluorescence microscopy techniques. Additional-
ly, optical surface wave technology was employed to monitor changes in cellular refractive index under different Fn
infection states, and to observe their correlation with autophagy levels. Results When multiplicity of infection was 100
and the infection time was 4 hours, the protein expression levels of Beclin-1 and LC3 were increased ( P<0.05) , while
the expression level of P62 was decreased (P<0.01), indicating elevated autophagy levels. Concurrently, optical sur-
face wave showed that the refractive indices of HCT116 and HT29 cells also increased with the elevation of autophagy
levels (P<0.01). Further investigation revealed that changes in cellular refractive index were primarily due to variations
in autophagosome levels within the cells, and were not influenced by factors such as cell proliferation or extracellular
substances. Conclusion The autophagy levels mediated by Fn correlate with cellular refractive index, indicating that
optical surface wave sensing technology can dynamically reflect changes in Fn-mediated autophagy levels. This suggests
that optical surface wave technology could serve as a rapid, intuitive, and non-invasive method to assess autophagy lev-
els without affecting cellular viability.

Key words: Fusobacterium nucleatum; Colorectal cancer; Autophagy; Optical surface wave technique; Cell refractive

62 % 10 1

index

25 985 ( colorectal cancer, CRC) Ml R H W,
AR R, = ALK T it 98 R LR Y A R =K
W UL AR IR R PRIRRE AL T S R E N, ™
TR AN AR AR B A i AR Ak, FER
RANRGEAE ETH S, BRI B EERe
CRC RS tIL ] 52 2% | Bk 1 22 W 5 e W, i il TR
HESELNEN 7Y A I RS I | e /7B = Nk B
s A FEEAE T A0 03 1 6 T R G g
GRS 5 CRC MARAESRED . Hi  AEmRIT
( fusobacterium nucleatum, Fn) FJE 25
CRC %95 18 JE A ¢, ) CRC [ B E i N E ',
RN, 5 HAD A W A B AR L, Fr 7E45 B
Hh i = R B R, O LT SE e 0 bR AR OGRS
T 5 AR R O AR S N B A i i S SR I
AR AR ALk CRC 1K &, Chen %M % BE,
CRC & Fn 1Y B 5 M 4200 A Wi R
B IS WA A OC, 78 Fn AT REIE L F IR
WA CRC i ) EFNTS . HABBFFE R,
Fn JEGLRENE 0T ZFPHLH (2 CRC 40 A Wit i
B CRC BFH M HUS ", Bk, 0158 Fn 5
R A MRS R A B T 2D PR Fn S5 E
WS CRC 4 AR B A B HLH

AR P AL I AIE TR 2D MOLE A BTt A
JCHAT BT AE N I 25 A R AR 8 ik A G A
Jot XA UG I 37 B B O RSP Ry D SR T
SECp As r i AL R A AR AL, A X — R
1634373 4 A B A B - SRR A RT A A bt
B B REAR i AT ST AT R R R

AN LR ) BRSO A B9 B A, LN A B
T2 AW T, Qo B 0 0L 5% R 4n i
FELT o RFZH AR AT LUK s 20 LA T A SRR
308 3 75 i 2R A B D' R AR 5 B BN DX, e 4 A
RS S AT RO R R RDG A %) i i k47
Pr A AT DL BRI 2 I S DR G RE A
DGR AR, M ol 200 0 14355 2 A 52 A AT 35 e i
1, TR sl 1 M P pHL i B LA 2 19 5 2R 4 X A
ETOGRSZNA AT B 0L HL 52 I B e 4 i A K F-
AL T RENE

T AW e R AL AR 1R
RAMITH R B S Fn A0 HIEKF LR,
M Fr %3 EL W K- B 52 00 e 't 2 47 5 R 1 22 46
K HEBR T RERE MDA T SR IR WIRSE 1T
SRR A A A W KPR B4 95 7, Aot
SR 240 A B~ ST 24 1 i R HE At A Ay
FET RS

I RS T

1.1 ##
1L1.1 4R

NS A% HCT116 & HT29 W [ [
e ol (3 S g S e A T
1.1.2 Htk

Fn ATCC25586 14 F ] B AL 94 £ W) s K #T
DHS5a 1 [ At 5 RARA AR A FRA A
1.1.3 &

1640 2L 1G F= 560 F 25 B Gibeo A W5 415G



T, 55 R Tl R AR R HAZ AT A T 09 A W5 T S 205G &R 89

A L I F R 26 S E W RO FRA 7] 5 PBS 22
W BCA A I 10 & A b st R E R
AR Al O M E H 1A/1B-F4% 3 (microtu-
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Figure 1 Optical detection platform optical path diagram and schematic diagram
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Figure 2 Standard curve of the sensor output refractive index signal and refractive index
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Figure 3 Effects of Fn with different infection ratio on autophagy level ( A) and cell refractive index (B) of HCT116 and HT29

cell lines
" P<0.05, "*P<0.01 vs. control group (MOI=0).
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Figure 4 Effect of Fn infection for different time on autophagy level (A) and cell refractive index (B) in HCT116 and HT29 cell lines

" P<0.05, ""P<0.01 vs. control group (0h).
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Figure 6 Effect of Fn on proliferation of HCT116( A) and HT29 (B) cells
“"P<0.01 vs. control group (MOI=0).

2.5 BEWR7K T X 20 B A 5 2 B F i

A R S BN 3 R, A ) 40 TR R G 40 i S
HCT116 } HT29 #ififi & Beclin-1,LC3 P62 Fik7K
T2 RAH G2 B L (Fuerspeans = 13-42,
Prcrignectint = 0-000, Fypog peciin = 8-876, Pyrog peciin =
0.016; Fycriiercs = 137.9, Pycriipres <0-001  Fiyppg 03 =
3245, Pyrao 13 <0.001 5 Frcrere = 71.02, Pycriiere <
0.001 \F yypa0per = 10.68 , P i1y p <0.011)

5XF B4 (NC) A L, DH5 o 84 2 il /5 , Bec-
lin-1( Pyere > 0.999 5 Prryg >0.999) \LC3 ( Pyeryis =
0.886;P 109 >0.999) P62 ( Pycryis = 0.558 5 Py >

0.999) KKKV 25 5 L GL 778 S, R WA A i

KA BB ARk (P TA) , bk 25 3 WoR
PIANIE R & A A A AT S 3 22 s R et i X
(Fucrne=13.27,, Pycri <0.001 5 Frypo = 17.61, Py <
0.001) ,1H DHS5« J8 Y% 40 Jifd J5 41 T 3R e ki B 41
(NC) J& I B2 ( Pperige >0.999; Py > 0.999)
(Kl 7B),

Fn YA, 8 A S BN 45 R R, A
TXS L (NC) , Pi4i il &R Beclin-1( Pyery 6 =0.013;
Piirss=0.047) \LC3 ( Pyyepy1o<0.001 ; Ppypyy = 0.001)
RSB 5 TH 8, P62 ( Pryery 16 <0.001 5 Py =0.018)
TRV IR REAR, 2008 A wEAC T TGk
DSE 7R Fro JEG% 4 S 93 200 L 2% 240 JEL AT S 38 45



94 W&k

v
A

=

Vv
L

(= % W) 62 3510 1

XA (NC) BEAR, 25 B A G 2 L (Puerng <
0.001, Pyyp0y<0.001) , P BH G2 R A A7 i A1 5% 4 4
PR B S s, LT B 3 ) el A R P [
TKFH AR B

Fn BA 3-MA T IR 5, 8 F1 g Ep il
ZE R R £ 4H 18] Beclin-1  LC3 P62 ik /K22 5+
iéjﬁéjﬁi—i‘% /3%::3( ( FHCT]]G-LC3 = 29 14’ PHCTIIG-LC3 <
0.001 | Fypygrc3 = 64.95, Pyrag 13 <0.0015 Fryery i =
34.27, Pycriiore < 0-001 | Firro oo = 39. 06, Prioper <
0.001) ., M T Fn 1, Fn+3-MA 4 LC3 /K F
(Pyere=<0.001, Py <0.001) i FE AR, P62 7K F-
(Puere<0.001, Py <0.001) 2 35 75 (K] 8A)
EGFP-mRFP1-LC3 X2 A i 25 2R i 7R | 4% 41 [a] -

A
HCT116 HT29
NC DHS5a Fn NC DHS5a Fn
LC3 ) - = o
TR [P — -— e -
Beclin-1 e e — - Lo —
GAPDH | s D WD | | e s
B
HCTI116 HT29
1.38 1381
1.37 + 1.37F
136 w  1.36F
135 F 5 1.35F
1.34 1.34
1.33 1.33
NC DH5a Fn NC DH5a
&7

5 NC 4 b8, "P<0.05, **P<0.01,

B5onm B 22 S B G127 38 L (Fyerne = 71.80,
Piicr116<0.001 5 Fiyppg = 67.08, Pyyry <0.001 ) , Frn+3-
MA 415 Y615 5 B8 NC 41 F1 Fn 4135 8 35 B A
(Prcritenc <0-001, Pyeryigp, <0.0015 Py e <0.001,
Piirso,<0.001) (€1 8B) , W] 4l Jfd 1 gk 32 3 40 i L
FI I/ MAE R D /L, D62 A I 45 2R W 2% 2 1) 40
Mg 5 22 5 B A G it 22 B L (Fuenn = 35. 14,
Piicr116<0.001 5 Fpyppg = 37.21, Pyyry <0.001 ) , Frn + 3-
MA ZH 2 4T 56 528000 BRAL (NC) Fl Fn 4135 1 5
T (Pycrionc = 0-036, Pycryigp <0.0015 Py e =
0.003, Pyi100.,<0.001) (] 8C) , it — Ui B Fn JB Y

s

Jo AT 5 AR 2R RS2 N A WK AR AR Y

AU
HCT116 HT29
201 sk 201 sk

B 15} B LSE
5 5
/! L / 10 L
W]ﬁ 1.0 H%
~Hﬁ{ 05F HET 0.5
o o
Q Q
s 0 — 0

NC DHSa Fn NC DHS5a Fn
o .51 .51
- B
- <
#® ®
{10 a4
e e
< <
~ ~

NC DH5a Fn NC DH5a Fn
o 151 . R 1.5 .
% %
59 )
® 1.0 ®” 1.0
% {4
E 0.5 F HE{ 0.5 F
oo =]
E E
M m

NC DHS5a Fn NC DHS5a Fn

*k
Fn

KIFHTH ( DHS o) YN HCT116 HT29 40 5 A MK (A) AR5 2R (B) R

Figure 7 Effect of E.coli( DH5a) infection on autophagy level and cell refractive index in HCT116 and HT29 cell lines

"P<0.05, ""P<0.01 vs. NC group.



i, 4 3T

e F R MPAAARTE BRI HA 1 A WS A0 T 5 3 A 5 &

A
B
%
|
HCTI116 HT29 %Y
I
NC Fn Fnt3-MA NC Fn Fnt3-MA 4
8
o - - ’J
v -
LOB | - — —
PO2 | M s S | | S— - — A
)
i
GAPDH | - | o i
<
~
B HCT116
EGFP mRFP1 Merge

NC
20um 20pm ; 20pm

Fn
Zt)pm. 20um

Fn+3-MA

20pm

TIE

20pm

100um

HCT116

NC Fn

Fnt+
3-MA

HCTI116 HT29
}:’_
%
S|
iy
=
on
Q
i |
NC Fn Fnt+ NC Fn Fn+
3-MA 3-MA
151 R
ok ‘r:_- = *
5
1.0 b 1.0
®
Kok ~:
0.5k E oos|
O
=%}
0 0
NC Fn Fn+t NC Fn Fnt
3-MA 3-MA
HT29
EGFP mRFP1

20pm

20pm 20pm

» ]
.

20pm 20pum

100pum

HT29

20pum 20um

138

137

TTIES

1351

1.33

NC Fn Fn+

3-MA

K8 FnHtA 3-MA THiX} HCT116 HT29 4N & H WK (A) L HIER (B) MARITHR (C) B
5 NC #A1Lk, * P<0.05, *'P<0.01,

Figure 8 Effect of Fn combined with 3-MA intervention on autophagy level (A), autophagic flow (B) and cell refractive in-
dex (C) in HCT116 and HT29 cell lines

" P<0.05, “"P<0.01 vs. NC group.



96 TR N N

Wmo(E E W) 62 %5 10 1

3o #

I AR BOR B 22 A9 R B, Fn A0 A W
5 CRC Wy R4 K B YIAH G, Fn g8 i ¥0E 18 3
Y1 P9 % 7 5% DXL kappa B ( Nuclear Factor kappa
B, NF-«B) . " 7L 3 ¥ 75 A1 %5 K # 45 ( Mammalian
target of rapamycin, mTOR) . Toll #fZ /& 4 ( Toll-
like receptor 4, TLR4) /#fE#E 43 fL K+ 88 ( Myeloid
differentiation primary response gene 88, MYDS88) 4§
fF5 @5 CRC 40/ B W5, i Mife i CRC 13
BB ARITIR 25170 ERT, B X A A R I
Bk Rk NSNS w Al I A S lig Rl 19N E
TR FEERREGIAT - TR
U0 s A = b o il B2 o I A 61 B Wi i

, RERETEAN S e 4 O35 P B 1 A0 T, SE B ehnid
i ol R (ENE RGPS s NVA L e = L v S 2
PRI EATS A, PR, AR a2 3R T A%
JEEAR G HE YIRS & 1T IR R T AT S
LS Fn e300 B WA OCR  VILIRSE 1Ot
2P 2R TR A AR A 1 AP v
3.1 EFEREMERAFTRB Fn /+ S8 CRC 4

Sl &2

ABFFELAA R MO B ARl 4L ] 5 CRC 4
MIERE SR IRR Fn 1555 H BRI S k], A B
FEEM, 24 Fn MOI = 1000 B, fils % 41 1F 40 i A
sl WA EM, Fo Y E X MOI = 100 I}
REMS 2 CRC 20 Py 38 PR K P I 23 U0 40 e A
S, 51— RSN P AR g AE R
B, X4 MOI = 100 A, CRC 4 M i) [ W 7K T &5
Yu 255 Fn Y CRC 4L 4 h J5 74 T 41
AW, Zhu 227 FEBFS R B, RG] 1 h
IF, Al R b e 40 i 240 40 35 2 1 O ( Exctra-
cellular regulated protein kinases, ERK) /{5555 5 M
G SR 0% 25 1 3 ((Signal transducer and activator of
transcription 3 , STAT3) {55 53l B A oA . AR WF5E
Z0/R , Fn 55 CRC 4 3L 5557 4 h J& , CRC 4l
1) A WK T [RIE A BRI 58 % AN ] Je g & 40 Je
JEYLI ] CRC 40 B T2 & EL, X4 MOl =
100, T-HUAS 4] 4 b B 20 BT 5 23 o 300 e 2 T v
A 2 T B AR T R I AR e Jz e 40 i Y

KT T
3.2 XEWHETVELTEEB/NGCHET L B
CRC 4Ry B K F

Nt BRFOE AT I R S A Y A RE L
il , AWFFEAE ] LC3 FE XUAR A A LS Fn SR

J& CRC 4PN [ W/ MA T [ W B AR i AR f 155
SRR, Fn SR ANRR S, f2E T 40 AR P /A
] WA AR Sk, Fn T W2 E W 6 1A 50 o 44
Jn, X ] B8 T BN B AT SR AR IR R i —
IS AT 2R ) AR B S A P W/ MA
o WS T AR R AR A, HEBR Fr 4278 30E A 40 At 5
Fr 53| BP0 5 44 e 20 ol 448 B BT S 23R B4 52 i)
AHIFEAE T 2 MR W NMATE B R 3-H 3 A
2214 ( 3-methyladenine, 3-MA) 7l CRC 41 ity , 4%
FEHH 2 A g/ INMARCETE Bz B0 S 240 T R
TR, HE— 2RI T AR 0 1o SR sZ 41 P
I/ IMACK ST A8 Ak | 32 1 S B4 I ) K-
3.3 NFITSTRAZ A TE K RS RSN

x & BN 2F T R AT 22 A G A A i Btk
A AN A S5 R 20 i 338 5 K AN A i B SR, AR
Al AN [R) B e &2 0T 10 W) — b vk CRC &g, £
UE TS24 B 1) 26 A i sh RS A — 2 HERR T
ARAE Y A A 06 SRS B R2 I, & B4 MOI = 1 000
A, CRC 4 Jif H BB 2 3451 | 24 MOI = 100 A}, CRC
AN A K A BE S (EL R B 2 & AR T A, AN
JRLT S 3R b & A T A N A Ak, 1 B Al T S R Y A
A A AE 5 R Y . Beak, A HERR PBS 18k
Je M AR A A0 B R A BT S 3 ] BB 7 AR B R R, AR
WF5E (5 FH A B0 1 K W AT 7 DHS o J8% 4 41 it IF: i
TP A B ROG2AR I, 45 R 220 DHSa XF A W8
FAEYT IR TG s,

gL AR R, 2 Fn MOI = 100, 8% 4L i (1]
4 h s A E I KSE B T AR T AR
7 R I A | AR Al 32 T A0 P MR K
SR AR RS, $ 7 G2 4G I 41 B 4T 5 2R B AR b v]
KA 3% 04 I i Fr ¥ CRC 41 A 7K -l ek
AR A 2R 3R A% T AR B 4 B T S R A R
— PR | U LA R I 20 T P RS g K S
EAR , HAB HAT{UE HCT116 K HT29 4 it
ZH TR A, 75 HoA 40 B & Hp o R SR AP
— SRR, R ORI T H A AN R S A W T PR
Jith B4 2 A D 7 i 22 T Ji | b A g it — 2B IR R %
A A B 2k i At R AR 2

SEH

[1] Dekker E, Tanis PJ, Vleugels JLA, et al. Colorectal
cancer[ J]. Lancet, 2019, 394(10207) : 1467-1480.

[2] Mahdavi M, Laforest-Lapointe I, Massé E. Preventing
colorectal cancer through prebiotics[ J]. Microorganisms,
2021, 9(6) : 1325. doi:10.3390/microorganisms9061325.

[3] bighibuhabha KInsE L2 5l 2. 45 B R



IR S =M &%

ARFT A T 1Y A 1S

U R R 97

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

& FRiE BT (2023 4ERR) [T].
2024, 34(1) ; 13-66.

Colorectal Cancer Special Committee of Shanghai Anti-

Cancer Association. Shanghai plan for early screening, di-
agnosis and treatment of colorectal cancer (2023 edition)
[J]. China Oncology, 2024, 34(1) . 13-66.

SR, BB, BN G U B S

JB[T]. 252055, 2023, 42(8) : 594-598, 640.

SU Yali, CAO Qiuhua, GAO Xinghua. Research progress
on risk factors for colorectal cancer[ J]. Journal of Phar-
maceutical Research, 2023, 42(8) : 594-598, 640.

Lin CZ, Cai XL, Zhang J, et al. Role of gut microbiota
in the development and treatment of colorectal cancer[J].
Digestion, 2019, 100(1) . 72-78.

Zepeda-Rivera M, Minot SS, Bouzek H, et al. A distinct
Fusobacterium nucleatum clade dominates the colorectal
cancer niche[ J]. Nature, 2024, 628(8007) ; 424-432.
Tahara T, Yamamoto E, Suzuki H, et al. Fusobacterium
in colonic flora and molecular features of colorectal carci-
noma[ J]. Cancer Res, 2014, 74(5) . 1311-1318.
Yamaoka Y, Suehiro Y, Hashimoto S, et al. Fusobacteri-
um nucleatum as a prognostic marker of colorectal cancer
in a Japanese population[J]. J Gastroenterol, 2018, 53
(4) . 517-524.

Mima K, Nishihara R, Qian ZR, et al.
nucleatum in colorectal carcinoma tissue and patient prog-
nosis[J]. Gut, 2016, 65(12) : 1973-1980.

Signat B, Roques C, Poulet P, et al. Fusobacterium nu-

Fusobacterium

cleatum in periodontal health and disease[ J]. Curr Issues
Mol Biol, 2011, 13(2) . 25-36.
Chen YY, Chen Y, Zhang JX, et al. Fusobacterium nu-
cleatum promotes metastasis in colorectal cancer by acti-
vating autophagy signaling via the upregulation of CARD3
expression[ J |. Theranostics, 2020, 10(1) ; 323-339.
Yu T, Guo FF, Yu YN, et al. Fusobacterium nucleatum
promotes chemoresistance to colorectal cancer by modu-
lating autophagy[J]. Cell, 2017, 170(3) : 548-563.
Kostic AD, Gevers D, Pedamallu CS, et al. Genomic anal-
ysis identifies association of Fusobacterium with colorectal
carcinoma[ J]. Genome Res, 2012, 22(2) . 292-298.
Xing F, Meng GX, Zhang Q, et al. Ultrasensitive flow
sensing of a single cell using graphene-based optical sen-
sors[ J]. Nano Lett, 2014, 14(6) : 3563-3569.
sGEER, A, PIRR, & TR
RGBSR B [T]. Jeg 224t 2019, 39 (1)
0126009. doi:10.3788/A0S201939.0126009.
ZHANG Chonglei, XIN Ziqiang, MIN Changjun, et al.
Refractive index sensing imaging technology based on
optical surface wave[ J]. Acta Optica Sinica, 2019, 39
(1) 0126009. doi:10.3788/A0S201939.0126009.
XTI, miRfe, s, &5 T IR2E S TR
KWK RGBT, #ot5ash, 2018, 48
(10) . 1231-1237.

[20]

[22]

LIU Xuelian, FENG Baohua, LIN Bin, et al. Research on
SAW detection system based on optical interference tech-
nology[J]. Laser & Infrared, 2018, 48(10) ; 1231-1237.
Chen G, Gao CN, Jiang S, et al. Fusobacterium nuclea-
tum outer membrane vesicles activate autophagy to pro-
mote oral cancer metastasis[ J]. J Adv Res, 2024, 56.
167-179. doi:10.1016/]j.jare.2023.04.002.

Duan CH, Tang XL, Wang WIJ, et al. Lactobacillus rh-
amnosus attenuates intestinal inflammation induced by
Fusobacterium nucleatum infection by restoring the auto-
phagic flux[ J]. Int J Mol Med, 2021, 47(1) : 125-136.
Rubinstein MR, Baik JE, Lagana SM, et al. Fusobacte-
rium nucleatum promotes colorectal cancer by inducing
Wnt/B-catenin modulator Annexin A1[J]. EMBO Rep,
2019, 20(4) . e47638. doi:10.15252/embr.201847638.
P, I, WK, SF. HREARIN T ik SO AEAR
SRR TR 7], A3k B AR B A4, 2021, 37
(9): 111-116.

DOU Tingting, JIN Ling, CHI Yuxin, et al. Detection
methods of autophagy and its research progress in related
diseases[ J]. Journal of Baotou Medical College, 2021,
37(9) . 111-116.

Sun LX, Wang YJ, Zhang HQ, et al. Graphene-based
confocal refractive index microscopy for label-free differ-
entiation of living epithelial and mesenchymal cells[ J].
ACS Sens, 2020, 5(2): 510-518.

Gao YH, Bi DX, Xie RT, et al. Fusobacterium nuclea-
tum enhances the efficacy of PD-L1 blockade in colorectal
cancer[ J]. Signal Transduct Target Ther, 2021, 6(1):
398. doi:10.1038/S41392-021-00795-x.

Yang YZ, Weng WH, Peng JJ, et al. Fusobacterium nu-
cleatum increases proliferation of colorectal cancer cells
and tumor development in mice by activating toll-like re-
ceptor 4 signaling to nuclear factor-kB, and up-regula-
ting expression of microRNA-21[J]. Gastroenterology,
2017, 152(4) . 851-866.

Chen LF, Zhao R, Shen JJ, et al. Antibacterial Fusobac-
terium nucleatum-mimicking nanomedicine to selectively
eliminate tumor-colonized bacteria and enhance immuno-
therapy against colorectal cancer[ J]. Adv Mater, 2023,
35(45) ; €2306281. doi:10.1002/adma.202306281.
Hong J, Guo FF, Lu SY, et al. F. nucleatum targets In-
cRNA ENOI-IT1 to promote glycolysis and oncogenesis
in colorectal cancer[J]. Gut, 2021, 70(11) . 2123-2137.
Chen SJ, Zhang L, Li MJ, et al. Fusobacterium nucleatum
reduces METTL3-mediated m6A modification and contrib-
utes to colorectal cancer metastasis [ J ]. Nat Commun,
2022, 13(1): 1248. doi:10.1038/s41467-022-28913-5.

Zhu HY, Li M, Bi DX, et al. Fusobacterium nucleatum
promotes tumor progression in KRAS p.G12D-mutant colo-
rectal cancer by binding to DHX15[J]. Nat Commun,
2024, 15(1): 1688. doi;10.1038/S41467-024-45572-w.

(%% Bendi)



