http : //aammt. tmmu. edu. cn B8 SRR, 2021,43(15) 1501

DOI: 10. 16016/j. 1000-5404. 202101166

BEZRFENS MUCl EEEREDERRIENEIE

wtE A E B LR W 2 A TR FE A4EE Rk 84 401120 WP, FRER R
R A = BE R AR 5 400038 TP, il A5 18 Koy (5 =25 E K2 2452 SR I R 2% R I R IR W 5 s i 2 27

(BE] HNY #Ed4P(E850 BRI R (Fusobacterium nucleatum | F. nucleatum , Fn. ) %4k
B 79 (colorectal cancer, CRC) 252573353 [H (differential expression genes, DEGs) [iE#/E A, %€ 6
SRBELIRITE F. nucleatum JEJEE Hp R M h i3k, Jiik AT GEO s 1 i il & i1k F. nucleatum
PR S Hg 22 e AR BE R BRI AR (GO) |, UL PR AL PR 21 71 B4 45 (KEGG ) ' 570 i 22 5+
FERIE R BIELE ; Cytoscape B 22 S 28 15 Bk PR 1) 4 1 -4 1 B AH LA T 2% (PPT) s RT-gPCR A
Western blot %iE 5C5# (Hub ) FEP MUCT 75 4 MU A5 v 1) 5% SRk FaR KPG8 &5k Lk i
118 > DEGs, Hirpr 20 N335 B, 98 AT i ; GO 734 7 DEGs 7 5t 515 /I 4 2H B i 23 55 4 e 7 o
HE S i B, KEGG 734t K AL PI3K-Akt MAPK Rapl F1 JAK-STAT S5{5 558 i p A7 B 12w 45 (P<
0.05), 7F PPI W& Hub J:K MUCT BA & I F.OMEIRST , F. nucleatum J&Z4 5 MUC1 122 3£k
BEMIE, G5 XS B D B 5 e RIS, F. nucleatum JEYLE CRC HIHLHI AT BE S5 MUCT Ay 3
R K,

(XA ] 4B RRRAR ;MUCT; 22 5 R A 5

[HMEESES] R378.2; R394.3; R735.35 [ XEKARERG] A

Differential expression of MUC1 gene mediated by Fusobacterium nucleatum in

colorectal cancer cells

YE Xinli', LI Jing', TANG Bin', LAN Yuanzhi', LUO Huaxing', LU Xiaoxue’, XIANG Yuanyuan', ZHANG Yan',
ZENG Dongzhu' 'Department of General Surgery, the Third Affiliated Hospital of Chongqing Medical University,
Chongging, 401120; *Department of Clinical Microbiology and Immunology, Faculty of Pharmacy and Laboratory
Medicine, Army Medical University ( Third Military Medical University) , Chongging, 400038. China

[ Abstract ] Objective To investigate the regulatory effect of Fusobacterium nucleatum
(F. nucleatum) on differential expression genes ( DEGs) in colorectal cancer ( CRC) by bioinformatics
analysis, and to identify the expression of key genes in F. nucleatum infected CRC cells. Methods The high-
throughput sequencing data of DEGs in CRC regulated by F. nucleatum were downloaded and screened from
Gene Expression Omnibus (GEO) database, then Gene Ontology ( GO) analysis and Kyoto Encyclopedia of
Genes and Genomes ( KEGG) enrichment analysis were performed on the datasets. Protein-protein interaction
(PPI) network of DEGs were subsequently constructed with Cytoscape software. Finally, Western blotting and
RT-qPCR were employed to verity the expression of hub gene MUC1 at protein and mRNA levels in the cell
model, respectively. Results A total of 118 DEGs were screened out, of which 20 were up-regulated and 98
down-regulated. GO analysis showed that DEGs were noticeably enriched in cellular component ( CC) such as
plasma membrane and integral component of membrane, and KEGG analysis found that DEGs were
significantly enriched in PI3K-Akt, MAPK, Rapl and JAK-STAT signaling pathways ( P<0.05). In the PPI
network , the hub gene MUC1 presented a high centrality score. Western blotting and RT-qPCR indicated that
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the infection of F. nucleatum was significantly correlated with the differential expression of MUC1. Conclusion

The mechanism of CRC induced by F. nucleatum infection may be related to the overexpression of MUCI,

according to the screening and verification of hub genes.

[ Key words |

colorectal cancer; Fusobacterium nucleatum; MUCI1 ; differential expression genes

Supported by the Science and Technology Project of Yubei District of Chongqing (2020-35). Corresponding author; ZENG Dongzhu, E-mail; 650777 @

hospital. cqmu. edu. en

ZEH 955 ( colorectal cancer, CRC) &% WAVREIEZ
— IR R R TR AL R rh Y 6L T =
Bt o BFT R 45 B A R AR Bl PR
REFIHIE R Z R R . Wil W L R G000
PR 1 A R SR vh i A 0, JUHOR BARAT
Wi ( Fusobacterium nucleatum , F. nucleatum) , {6435 1 &
P VR A R AR O B TH A TR e SR
PR B SR R RS, F. nucleatum & —
s 22 [0 D4R AR B T, T R B E A S R R
i A G A2 e 1 B 1 iR PR R 2R S5 2 Rl T
KB 5 B G Ak 7 G0 P b g po sk v 2
I, 704t F. nucleatum 755 CRC B [H 22 57 R 5 1 B2
PEXF T HBOm HLIC N B2

MUCT 2 — P i il BE Ak 00 B ) T 289 25 O 25
[ T Z AR R LR AR E . MUCT g S
PR3 B R, iy T PR S R A 9 T P BB 1Y R MBI, R 9P
He M G2 T4  pH (S L A k™ . MUCt
TEIE AU i BB, T 7E M 2H 2 rh i 2 30k
FSEHMIALS . WFIT R I 8 R W & 4
a5 MUCT B3 B R R IR G o DT IR ROV 26
H 73 1 EA b, 755 MUCT 2 B2 3% 55 AT 0
AKT/ERK %5{5 5l i SRS B &R . it
&b, MUCI 5 NF-«B ()3 5457 p6S AHHAE IR i
B -E) FE T AL (CEMT) Bic ) ZEBI (1265, BT {2
RN LA O

AR AR WG B 00 3 M 5 4k 147 23
X 2B, N i e FL nucleatum 5%
i) CRC 25 3R IKBE [, Jf %5 T Hub K&K MUCI 7&
F. nucleatum J&Y% CRC g 7 % 5K H /K F
2R5 .

1 #M#ERE

1.1 M7 53

M GEO ¥4 i F # GSE110223, GSE110224,
GSE113513 flI GSE122183 i 4= ¥ 15 F& 51 %4 4%,
GSE110223 3F GPL96 -4, f1 5 26 P FEAS: 13 4
CRC BEAHN 13 A~ 1E H 45 I #E A ; GSE110224 it F
GPLS70 V-5, it 34 AR 17 M A SR AR 17 4

1E# % HR ; GSE113513 1°F & 2 GPL15207, (08 14 4>
45 1 L I R A A () B0 ) T AR GSE122183
BARAEILT GPLIT586 “F- 5 , 11 25 MHEA (15 444
B9, 10 AN IEH XD .
1.2 5] 28 6 AL 32

BT BEAAE B4 A e 40 FIE H 4H, R studio $K
fFr LIMMA B % 1 o #5522 S A5 2 (FC) { A
JHREJS Y P B, WHEE S P B (adj. P. Val) <0. 01 Al
llog FC1>2 #5E X} DEGs H| EFrifE, 4T R studio
Fr A4 pheatmap, ggplot2, ggthemes FlI Cairo 4% {4 £31] & #4
SEIPQIEE
1.3 Fhit A 2'g LAt

XJ T DEGs BYZHRETE RS, FATR: 22 5 K1 HL A 2
3245 DAVID (https://DAVID. abce. nciferf. gov/ ) 47
BLH AR 8 2 . KEGG 43 #fr 2R ] KOBAS 3. 0
(http://kobas. cbi. pku. edu. cn/kobas3), P {H<0. 05
PBE N HA Geitr s S A .

1.4 PPI W 209 49 32 Fo P AR B 2

STRING %53 2 mJ LA F50 00 2 11 5 i A AR
FEATIRH] STRING L PR 1 AH HAF 55 =
0.4 pFER, I a7 PPI %%, jfiad Cytoscape %4
(WA 3. 6. 1) i th PPT W 45 g ] (AL 45 2R, JF %
CytoHubba Jfi £ H2 §i5 “ degree” (1) HE 7 B %} DEGs i
TTHE , 014 6 4> DEGs,

1.5 @ AdkAe i &

ELARFFE RN (ATCC 25586) I ATCC | fifi
PR AR F: TAFE v (Ruskinn In vivo 2400, 7% [ D1 7, )
LM REHEE (5%C0,  10%H, 1 85%N,) /t 37 C
IR 24 ho NIER 45 B b Bz 4 il 5 (NCM460 )
FI4E 1 9 40 B & (HCT116, SW620 H1 SW480) i 1
FEIRL#BE (CAS) RO RS20 . K HAE &5 10% ik
M3 (FBS, Gibeo , £ [H ) 1) DMEM ( Z£ [H Gibco) T
36.5 CHYWHEIRG H (5 5%CO,) HATH SR 20k
PR DR A M B RN AR 6 fLAR P, AR5 T R AT
(MOI =100:1) J&4Lfip Rz 4N R 4 .12 Fi1 24 b,
1.6 558 F PCR 547

TRIzol 257 ( Invitrogen , USA ) $2EX 40 T &L RNA , I
it PrimeSecript'™™ RT 71 £ ( TaKaRa, Tokyo, Japan)



http : //aammt. tmmu. edu. cn

B E R R AR, 2021,43(15)

1503

H4 5L RNA U6 5kl ¢DNA . SEIE 8 PCR OB 454
4:95 CF 305,95 CF 55,60 CTF 30 s,40 MG,
F 274 31 mRNA gAHXS #3545, L GAPDH sk
BNZ,
1.7 I PP 4 #

K 2 F 32 U ( Beyotime , China ) $2 240 fifg 5 2
F 45 S R B AE SXSDS 28 ol Hh A8, 12%
SDS-PAG Hiyk , [BEHL 72 3] PVDF K | 7F 5% BSA
By TBST Hhafffl 2 h, 7E 4 C—hiE LK E, ER T
Vi E 2 h, BeyoECL Plus &7 & ( Beyotime ) i {61,
—Pr MUCI ( ab45167) FI GAPDH ( ab8245) #ii 1A
Abcam A YHAR S FRAS , 40 (7074S) 1 CST 44
HOR A F R
1.8 %itF o

JI A LB BE A vxs FoR, 8 A 25 R A o
K5 , i A GraphPad Prism 6. 01 #478086 04 . #56

[

E

%

|

=

4 4 4 4 4 =z z z zZz Z
3333333535 35 3
* ¥ 3 * T I 3 3 3 3

JKHE «=0.05,
2 BR

2.1 F. nucleatum %% CRC £ F &5 B B 69 §5ik

XF GEO B4t i Bl A A A, R R studio
AEAE GSEL10223 Hhifiiidks t 5 45 B J #H OC 1) DEGs
4k 82 A~, £ GSE110224 1 GSE113513 43 51| 35 75
132 /4~ F1 199 A~ I6Ah, 7 GSE122183 i %t 3K 1%
F. nucleatum J& YL B i 25 22 7 335 W0 45 B o 56 A
139 4o 5T 400 7 B0 B I IR AR AR = /0N,
4 MR R S LR F. nucleatum 4y 51 45 H I
2RI . GSE122183 $ i ik H & X LR
T bR DEGs, i% X B i & i 118 A~ A, 4k R &
(B ITA) XTI AL Horb o 20 S 3R58 1R 3%
PRI 98 3Rk N IRZE (& 1B) o FAEIF K LK 435
W/RT 118 4~ DEGs(K 1C.D),

CRC(Fn.*)

-2>logFC>2 adj.p.Val<0.01
DEGs Number
Upregulated 20
Downregulated 98
B
10+
= N
z Al
S5 - A
T N
0- T T T
-5.0 -2.5 0.0 25
C logFC D

AEE 4 ANKIBEERIF F. nucleatum 545 A 90 2 F R B R R H ;B F. nucleatum & # T CRC 4142 ¥+ DEGs #5 LA &
ZARHFRTRARALRHF;C.118 A DEGs B ;R 7 Lifl; AT TR, MAREZF AL AR ARG 6E
7;D:CRC ) DEGs XL B ;4 %, K A F. nucleatum B 3 59 2 LA ¢5 DEGs; 4 5, K & F. nucleatum 2 3 3¢ 2 2 F 69
DEGs; % % &7 £ F R 2 ; B FMHZ LA adj. P. Val<0.01 #=1log FCI> 2

1 GSE110223 GSE110224 GSE113513 #1 GSE122183 #j#E % 71 DEGs By ik



1504 S HE R, 2021,43(15)

http : //aammt. tmmu. edu. cn

2.2 GO #= KEGG g %&£ 5 #7

T 43 Hr DEGs W OSN3 28, A58 R
DAVID #47 GO 43#r. GO 3B 1432 10 55 I U fig 3=
BN AW AR (BP) (2R AL 43 (CC) R 43+ DI e
(MF) , 48l 2 fizs, 22 5 Rk 5L b e iy A= i A 32
BELE A 27 5 il A 368 T 248 L 15 9 30811 45 Jy T 5 240 PR
BRI IR DEGs =895 K JBE 20 M A 2 [] 1 ot i
MY LHBLER 53 5 M43 P Re o A b B o 2% & S S A i
TRIRE MR Z AL A DR, 1Ak, FR AT T KOBAS
3.0 FAHTE KEGG Hhiptly 122 ik e, X2z 5
FRENTEEETUTESER. BRI
(hsa04360) B 5B D 155 1% 3542 (hsa04072) 45
15515 T8 12 (hsa04020) | 2H Z 2 A 1 (hsa00340 ) Fii
I3 2 AB S filh (hsa04726) , iR KEGG 550 Hr4 R
AT R AR 3
2.3 @ity PPl M stiT B 69 L B ff ik

T TN 2 S e 3R R TR Y R 1 BT 2 T A A LA

FH,AWF5E7E STRING Hh 52 7 118 ML . B,
{#iF Cytoscape 3. 8. 0 3 {4 H CytoHubba #4347 T
PPI W45 43 #1125 Y Hub 55 X3 5 “ degree” 72 HE
Fro dJa, NMZS thifi e th e CRC vhid ik MUCT,
FH 545 MUCH #HEAER K DEGs;: SLC7A11, AGR2,
KRTI8,CARTPT HI TSPYLS( [ 4A) . KB4 4 4
FJER A (MUCT,SLC7A11, AGR2 #1 KRT18) 1 2 4~
TEILH (CARTPT #1 TSPYLS, [#] 4B) .,
2.4 F. nucleatum B35 B 69 AR o £ 5728 R HFA K
N T I UE F. nucleatum JEYL X Hub H: K £ K5
M , B (B AR S 36 23 Ay P nucleatum B 45 15 240 i
F X MUCH %% s K- EE A UK P23k . RT-qPCR
il Western blot 7328, ZTEA R A F. nucleatum 3G
FA] (4,12 h A1 24 h) ,MUCT %5 5 K-8 F
FIKFERIBTE 4 DI R h B e in (K 5A~C) .
ARG RN F. nucleatum &Y% R] GE10 13 85 MUC1
R FRIBE S H e n) kA= (] 5D)

protein homodimerization activity -
dystroglycan binding
calcium-dependent protein binding -
receptor binding

structural constituent of muscle 4

ion channel binding

structural constituent of cytoskeleton 4
semaphorin receptor binding
neuropilin binding 4

chemorepellent activity -

myelin sheath 4

cytoskeleton 4

neurofilament -

synaptic vesicle membrane A
postsynaptic membrane A

integral component of membrane
synapse

sarcolemma o

cell junction 4

extracellular space

cytoplasmic ribonucleoprotein granule 4
integral component of plasma membrane
dendrite 4

plasma membrane 1

axon guidance

positive regulation of male gonad development
vocal learning A

chemical synaptic transmission 4
neuron projection morphogenesis
neural crest cell migration A

cellular protein localization 4

muscle contraction -

regulation of cell proliferation o
semaphorin—plexin signaling pathway
negative regulation of axon extension involved in axon guidance 4
negative chemotaxis

regulation of heart rate -

Category

[oer
B
v

o

w |
o

20
Count

=5
o

X & REALB ALY #R AL RT3 A RE M E S 3 &5 BP CC = MF

& 2 DEGs i GO 5



http : //aammt. tmmu. edu. cn

B E R R AR, 2021,43(15)

1505

KEGG Pathway Enrichment

Toxoplasmosis
Serotonergic synapse
Salmonella infection
Renin-angiotensin system
Relaxin signaling pathway
Rapf signaling pathway
PI3K-Akt signaling pathway
Phospholipase D signaling pathway
Phenylalanine metabolism
Phagosome {
Peroxisome
Pathways in cancer
Oxytocin signaling pathway
Neuroactive ligand-receptor interaction
Melanogenesis
MAPK signaling pathway
Jak-STAT signaling pathway
Hypertrophic cardiomyopathy (HCM)
Histidine metabolism {
Glutamatergic synapse
Estrogen signaling pathway
ECM-receptor interaction
Dopaminergic synapse
Dilated cardiomyopathy (DCM)
Cholinergic synapse
Chagas disease (American trypanosomiasis) {
Cell adhesion molecules (CAMs)
Calcium signaling pathway
Axon guidance {
Arhythmogenic right ventricular cardiomyopathy (ARVC)
Arginine biosynthesis
Arginine and proline metabolism 4
Apelin signaling pathway
Alcoholism 4
AGE-RAGE signaling pathway in diabetic complications

Adrenergic signaling in cardiomyocytes

ABC transporters

0.025

0.050
Rich factor

0.075

Pvalue

0.04
0.03
0.02
0.01

Gene_number
1

o o s N

CARTPT

SLC7A11

TSPYL5

A
15
|, o [
05
I )
ToPus
-0.5

Jowny

Jowny

Jowny

Jowny

Jowny

Jewou

Jewsou

Jewou

Jewou

Jewsou

AGR2

B

XHEFFEAIGEERAMBFAMBLAL ZARLAR
L@ XA WA ;Y 427 T DEGs & £i@5%; L X
DETIZAR T REARGR T, BGRER®RT RE W P
14(P<0.05)

3 DEGs ) KEGG E&EH T

S HIA R IR T B e RS R, A ia ik
YRR VRS 48 E I R R A R RN A
FRHGEZ — BZRITFR (F. nucleatum) J& 4 2%
ML HRAR, FHFETALOBEREHIE,
HERRGE F. nucleatum 7E45 E P B &4, 5K
BTG AH DG, B R A S — i o 2 W g 20 e R
g ORI ) R I SRt
CASTELLARIN 25" 32 F]#% 4 254R I CRC 4 i
YRR AL, 45 B R CRC HANNFEE R £ R
BRI . Hext CRC i 21 23R 55 15 4 U &
B A SR b HAZ AT 0 1) 3 B Wi = T o5 Al
2T HL & B A 2 iR T B 1 H AR AT TR A B 2
R B IEAHG , X R T AR S CRC Z

A F. nucleatum 3 CRC B % 2 F & £ K B ¢ PPl W 4,
Bp MUC1 Fo E4 5 /48 Z4E A #4 DEGs % PPI W %4-;
B: MUCI #= 5 /~48 ZA4E ] DEGs #4 # &

4 JEEHE PPI METFIEXBER

[ 2A BV A G E . AR GEO I A9t i
BlE Tk 118 A F. nucleatum JE&Y: CRC 5| #1
R RRIRIEN , FEEAKIR 3R Y], X4 DEGs
TEAL 27 S fili 1 366 24 L 185 7 2% A 240 L B 20 i 4 &b
() Bt B (R U5 SR A M RN 32 AR 5 5 4 T A
BEFEE, I, DEGs B EF & £ LA KEGG {55
Mg 5 CRC %A E ' 4345 PI3K-Akt, MAPK
Rapl il JAK-STAT Z5{Z 5@ %%, F A CytoHubba &
HEAT T PPT W28 534, b — 2D ik R CRC rhid 3k
) MUCT, JzH 5 4~ 5 MUCT #H E AEH 1) DEGs, 04§
SLC7A11 AGR2 KRT18 .CARTPT #1 TSPYL5, FfI&F
T HA O A OS5 MUCL (%% Sk I 1
K-k, HEE RS EYE B s R — 8 R i%
FEHATRER F. nucleatum ¥ 52312 5 45 Bl &
AR BRI



1506

S HE R, 2021,43(15)

http : //aammt. tmmu. edu. cn

47 = NCM460 . 59— NCM460 a
iy ——HCT116 i —— SW620
2] EIRt
£ &
B i =
< i =
= % =
= =
E ] =
o S
=} =
= =
0 4 12 24 0 4 12 24
RIS/ A ) B
NCM460 HCT116
37 NCM460 —  4h 12h 24h - 4h 12h 24h
e —— SW480 a
:}ﬂ e . MUC1(27><1()3)~>>- —— -H’ — — v|
&K
= o3{ 2 GAPDH(36x10") | e s - -|,-——-|
=
Z 5 SW480 SW620
= B - 4h 12h 24h - 4h 12h 24h
g 1 MUC1(27X103)4’|— — e -H- - .- e |
=
0 - - - GAPDH(36><103)H|- — — -| |- -_ o o |
4 12 24

S /R C

D

A: HCT116 2m i % MUCI mRNA #) £k ;B: SW620 2m i, 2 MUCI mRNA #5 %34 ;C: SW480 41 /% 2 MUC1 mRNA

84 &3k ;D; EEF & CRC Mo+ MUCI & & £k

5 B F. nucleatum AEREFEE KR CRC A& MUCI mRNA REAHHRIETK

MUCL 7EZ R iR L0 b S 23k, RPN RN
ST\ FIEZ VAT GV N i 4 1 Y5 . 2 A Nt
MUCT 52 5% Hi 37 149 25 71 2 57 3057 BT I, L [R] Fh 7
MUCL/Y EAG B 8 k. R, MUCT B4 g — b
bR A b i i R T SR B S | T R
ST RTINS R R . R R B — 2t
JTE AN 5 MUCT M ELAE Ak 1 30 A i 1) 22
PR T MUCT BUEAE RO ATRERLH . (1) EL#ER
LR B K R L B 5 (2) 3 sk 43T ) AH AR
JHT, AP 2 R A 2 SR RO L R 1355 (3) 4
FEHRR AL a0, KT TR 5 S MUCT 334
il 5 NF-kB {55 30 AR S0 v 8k B ke ekt
AW, MUCL 16 F. nucleatum Y145 B i 4141
Hd AR IR, DL RGZ R G A b  i R i 5 MUCI
23k, 4% MUCL ] REAE 25 B 0 R A R R vh
K HET BN, I T4 g — Pl R 3112 W 25 B o 1 2
WIBR R PIE T I PR

5 MUCI # HA/E M 5 4~ DEGs ( AGR2,
KRT18 . TSPYL5 ,CARTPT Fl1 SLC7A11) 7E 22 F I 4 i
I KA R R R AMLTT 2GME E AR R
BREEEE 11 2 ( AGR2) HLA {1 3 g 4 i £ 1 0 R 22
B Y22 IRe , ST IR R |

LR RN U S 22 B i R e B8 4 VDR O, i an,
AGR2 i FJH Wntll $#3% JNK F1 CaMKIL M 17 i i#F
CRC it ™ . MM 18(KRT18) ) CRC ¥
4 — A S R0 PR -, HE A B R X A AR A A AN
AP AR Y gASEE 5 (TSPYLS) 2
JLH . HUANG 25 4758 miR-19-5p 5 TSPYL5 &
fEH 78 CRC [ R E R Rl 2= X EEMEH.
W IREIR SRR 7 BB 1L (SLCTALL) £ 4T AL A 53 it
A B 7 T & 5 5 VR R . JU 52 s AR
KAERE(PTX) 753, N SLCTALL 53k ] DR
AR A B pH (B, DTG B0 g Zm A AR . R
& CARTPT 7£ CRC A=Wy 2g it e ad f2 v 2 45 i VE H
FEAHIEG {2 CARTPT 55 H-Aty 248 58U 1) i oiE A 75 %6 DI 1)
B Z. 0, CARTPT 15 3L o & 2E % B AH 5,
F. nucleatum 5|7 CARTPT 4 5% 235 0] BE 5 i 4t
RN kA R . BRI A T Lk 6 A4~
DEGs 1] PP [ 4%, $8 /R © 111 45 B W & A R
W VR A (R B AR T e S HAE AL IS A 1F T iF
— ISR

g5 LRTIR ARG B 2 A3 B 20 R G A AU IE 52
T MUC1 7E F. nucleatum JEYe 125 B g T ok =3k,
it — 0B 5% AR 45 e R A FHALEI 2E e T 3
filh, A R O I 25 B VIR & AR 1 570, Sl R
FAYY CRC JFREF I BAE



http : //aammt. tmmu. edu. cn

B E R R AR, 2021,43(15)

13

S 3k -

(1]

[2]

(3]

(4]

(5]

L6]

(7]

(8]

(9]

[10]

[11]

[12]

BRAY F, FERLAY J, SOERJOMATARAM 1, 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. DOI. 10. 3322/
caac. 21492.

CASTELLARIN M, WARREN R L, FREEMAN J D, et al.
Fusobacterium nucleatum infection is prevalent in human colo-
rectal carcinoma| J]. Genome Res, 2012, 22(2): 299 -
306. DOI. 10. 1101/gr. 126516. 111.

BRENNAN C A, GARRETT W S. Fusobacterium nucleatum-
symbiont, opportunist and oncobacterium [ J]. Nat Rev Mi-
crobiol, 2019, 17(3). 156-166. DOI. 10. 1038/s41579-
018-0129-6.

NATH S, MUKHERJEE P. MUCI;
protein with a key role in cancer progression[ J]. Trends Mol
Med, 2014, 20(6): 332-342. DOI. 10. 1016/j. molmed.
2014. 02. 007.

LAN M S, BATRA S K, QI W N, et al. Cloning and sequen-
cing of a human pancreatic tumor mucincDNA [ J]. J Biol
Chem, 1990, 265(25) : 15294-15299.

ALAM M, AHMAD R, RAJABI H, et al. MUC1-Concopro-
tein activates ERK—C/EBPR signaling and induction of alde-

a multifacetedonco-

hyde dehydrogenase 1A1 in breast cancer cells[J]. J Biol
Chem, 2013, 288(43) : 30892-30903. DOI. 10. 1074/jbc.
ml13.477158.
HIRAKI M, SUZUKI Y, ALAM M, et al. MUC1-C stabilizes
MCL-1 in the oxidative stress response of triple-negative
breast cancer cells to BCL-2inhibitors[ J]. Sci Rep, 2016,
6: 26643. DOI. 10. 1038/srep26643.
RAJABI H, ALAM M, TAKAHASHI H, et al. MUCI1-Conco-
protein activates the ZEB1/miR-200c regulatory loop and epi-
thelial-mesenchymal transition [ J ]. Oncogene, 2014, 33
(13) . 1680-1689. DOI. 10. 1038/ onc. 2013. 114.
SZKLLARCZYK D, FRANCESCHINI A, WYDER S, et al.
STRING v10: protein-protein interaction networks, integrated
over the tree of life[ J]. Nucleic Acids Res, 2015, 43( data-
base issue) ; D447-D452. DOI; 10. 1093/ nar/gkul1003.
MENDES R T, NGUYEN D, STEPHENS D, et al. Endo-
thelial cell response to Fusobacterium nucleatum[ J]. Infect
Immun, 2016, 84(7) . 2141-2148.
HAUSEN H Z. The search for infectious causes of human
cancers; where and why[ J]. Virology, 2009, 392(1): 1-
10. DOI; 10. 1016/j. virol. 2009. 06. 001.
TJALSMA H, BOLEIJ A, MARCHESI J R, et al. A bacte-
rial driver-passenger model for colorectal cancer: beyond the
usual suspects| J]. Nat Rev Microbiol, 2012,10(8) : 575—
582. DOI: 10. 1038/nrmicro2819.

[13]

[14]

[15]

[16]

[17]

[18]

[20]

[21]

[23]

BAHRAMI A, KHAZAEI M, HASANZADEH M, e al.
Therapeutic potential of targeting PI3K/AKT pathway in
treatment of colorectal cancer: rational and progress[J]. J
Cell Biochem, 2018, 119 (3): 2460 -2469. DOI. 10.
1002/ jcb. 25950.
UDDIN S, BAVI P P, HUSSAIN A R, et al. Leptin recep-
tor expression in Middle Eastern colorectal cancer and its po-
tential clinical implication [ J]. Carcinogenesis, 2009, 30
(11) . 1832-1840. DOI. 10. 1093/ carcin/bgp145.
UDDIN S, HUSSAIN A R, KHAN O S, et al. Role of dys-
regulated expression of leptin and leptin receptors in colorec-
tal carcinogenesis| J ]. Tumor Biol, 2014, 35(2). 871—
879. DOI: 10.1007/s13277-013-1166-4.
TANG Y, ZHAO Y, SONG X, et al. Tumor-derivedexosomal
miRNA-320d as a biomarker for metastatic colorectal cancer
[J]. J Clin Lab Anal, 2019, 33(9): €23004. DOI. 10.
1002/ jcla. 23004.
r R, TR, BRI, AR B4R E D MUCL &
RS AR GH AR, 2006, 14(9) @ 923-926.
GAO Z Q, DING Z Q, CHEN Y ], et al. Significance of mu-
cin 1 expression in pancreatic cancer tissues [ J]. World
Chin J Dig, 2006, 14(9) : 923-926.
SHENG Y H, TRIYANA S, WANG R, et al. MUCI and
MUCI13 differentially regulate epithelial inflammation in re-
sponse to inflammatory and infectious stimuli[ J]. Mucosal
Immunol, 2013, 6 (3): 557 -1568. DOI. 10. 1038/mi.
2012. 98.
TIAN S, HU J, TAO K, et al. Secreted AGR2 promotes in-
vasion of colorectal cancer cells via Wntl1-mediated non-ca-
nonical Wnt signaling[ J]. Exp Cell Res, 2018, 364(2) .
198-207. DOI. 10. 1016/]. yexcr. 2018. 02. 004.
ZHANG J, HU S, LI Y. KRT18 is correlated with the ma-
lignant status and acts as an oncogene in colorectal cancer
[J]. Biosci Rep , 2019,39(8) : BSR20190884. DOI; 10.
1042/BSR20190884.
HUANG C, LUO H. miR-19-5p enhances tumorigenesis in
human colorectal cancer cells by targeting TSPYL5 [ ]J].
DNA and Cell Biology, 2018,37(1): 23-30. DOI. 10.
1089/ dna. 2017. 3804.
JUHQ, LU Y X, CHEN D L, et al. Redox regulation of
stem-like cells though the CD44v-xCT axis in colorectal canc-
er; mechanisms and therapeutic implications[ J]. Theranos-
tics, 2016, 6(8) : 1160-1175. DOI. 10. 7150/ thno. 14848.
Slattery M L, Lundgreen A, Hines L, et al, Energy homeo-
stasis genes and breast cancer risk: The influence of ances-
try, body size, and menopausal status, the breast cancer
health disparities study [ J]. Cancer Epidemiol, 2015, 39
(6) : 1113-1122. DOI: 10. 1016/]. canep. 2015. 08. 012.
(Y75 :2021-01-20; f& ] :2021-03-30)
(% W)





