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Abstract

Colorectal cancer (CRC) is a common malignant tumor of the digestive tract in the world, and it is
also one of the cancers with the highest mortality rate, and the incidence is increasing year by year.
In recent years, a large number of studies based on sequencing technology and metagenomics
have shown that intestinal flora imbalance is closely related to the occurrence and development of
CRC. In particular, specific bacteria such as Fusobacterium nucleatum, enterotoxigenic Bacteroides
fragilis and Escherichia coli are closely related to the occurrence of CRC. Therefore, this article re-
views the possible carcinogenic mechanisms of these specific bacteria based on the latest research
progress at home and abroad, in order to provide new directions for the diagnosis and treatment
of CRC in the future.
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1. 5|8

MNAENGTE WAFAE Z M AR, b EFEAR . B, WS, A 9 7 ImiE Az oA 1.
B ERE 5 N AR, M7 BRIAES RS, eBE R RERG . RIERB. S &R
AR AU AT X i 2 A e A LR (2] MBI R —E AR E N, (HI 2B 2R R
Wi, R, ARSI MEAPTAE R B WMEE R RS A 2 A, B E B R R
T3~ AR PEBR O ML DA K 22 MR n 45 EL I ie i) R 2R (3 ]« I AR SR B AR AL 2 BOR B R T
B TE 5 45 B TR Bk R E  [4]. ZIBFFLEN], {6 CRC & miE Y, WiE e n) 2 R
EERETEENZ, BUREBEI F. nucleatum, ETBF, E. coli ZEW=EE B0, AR %5 # i
R R AR 2[5 SRR TR RE R SR 4 5 J AT F) ORE SR i T RS I s Dy e 2 430 55 PR A 5 )
FHSG, MEAh, JilE TR AT I ™ AR A P s e 1 = 1 S 51, AR 51 & DNA 18 5 45 e T 5%
M) 45 s R A RE[6]e AN LR T =M BFIE R : F. nucleatum~ ETBF. E. coli {E3E45 B e & e HIEENL
i, A &5 B i B 0T ANG T T B 3T BRI 90 SR

2. F. nucleatum

F. nucleatum & —F WL Ul BRI, 85 IO RO R AR e i A BB A, ORI B 7T 2
AN LR G R T TE R 2 SRR E o, BB ¢ . S5 B RO A2 7). KOSTIC 254§ CRC s
WA RIEE K ST TR F. nucleatum 745 LI AR H A s FE w26 (8 ] R SEREFLN DO BT/ 7 — &
FUBTIT, 45 AR LTt i 23 PR A A B RO S5 s IR ATL A SR8 S5 S 18 45 T M e S8R 4 RS2 [ 91«
2.1. BiEMER R RNIARE

AP RN, JORE R R AR P B ESER R R, SR H 2805 11718 %99 (inflammatory bowel disease, IBD)
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BFMRATI S EE R B R B CRC MR R AR BRI 8~10 %, RWULEWENK
AT RES SORER VIAHDE[9]. KOSTIC 5 ¥ ik T F. nucleatum AT (3 IR 46 FEROA BE I RE 77,
F. nucleatum 7] LAJIE NF-«B {5 5@ 8%, FRMER4IMEF COX-2. TNF. IL-6. IL-8 Fl IL-18 31X,
FH S BEVR M s 20 MR I (IMCs), 0B BE U PE AT HI A R(MDSC) g AR G h MR 41 B (TAN) . JiRa A
K B (TAM) A SR GHI(DCs), AT B g B2 S RO G, (R R E 2 [10]. 734b, F. nucleatum
i Fap2 A (— M R) 5 MR T £51 Gal-GalNAc 454, % F. nucleatum £ CRC 8t () 5 FEAT
1228, 753 IL-8 1 CXCL1 53k, XL 58 PR #0558 [ i) S e 4t ffe, 3k — 383k CXCL2. CCL3
TNF-o S50E 5 7, BH36E 28 PR O BE [ 11 ] BbAMA B 72 R L5 B 838 F. nucleatum F1 miR-135B
HAM ERIEGIEM N, F. nucleatum 7] 8T microRNAS [I3RIE T 505 1K 4E[9].

2.2. MR R R R

TEMIE IR T, MDSC J& —Fi B A 1R800 S s e BE R 400, FEEFEHW AW, R
MDSC (G-MDSC)FI 41l MDSC (M-MDSC), H &3 f5sE: 2 — il it Rk iNOS- J b 2 B i -1
(Arginase-1), Il CD4+ T 403 B N[ 12]. BFFC R S@ BT RA A LL, & F. nucleatum V5%
(17N iR M-MDSC/G-MDSC [P35 & 25 5 T, KW F. nucleatum WL R T 4085 1038 B T i
e, M4 B R TR -9, AR B I B R OR A7 4 i Ao e gk T 2 s SR 2 Jieg /) R A2 [10]. GUR
SEHIF 9T 3 B Fn Al Fap2 & 5 T 400 24K (TIGIT) B 45 4, 40 NK 40 A HoAth i 12 38 T 40 (TIL)
PR EH, SOl Fap2 7% Sk Ao v, M2 & 4 K RE[13]. F. nucleatum 14 7] 3@ A5
miRNA-18a. miRNA-480 FI H Wi 573 1) 70 W £ 386 il CRC & KR AT T T 245 (1 ARG [ 14]

3. ETBF

i 55 AT 1 2 2 AR AR AR R T R 1 TR R, 20 S I TE AR I IX R 1K 30%, 7 4ERE i b R d s
RGAmIE ARSI R E AR BEER; AERET, MES5ZMME MR EIER, AT
Ga e S JAE SN A TR SIS ThRE . dE77 g 7 R B E 55 0UFF B (Nontoxigenic Bacteroides
fragilis, NTBF)[KIANE e 5940 T i 45 R 0 DU 25 4 B 1, 10 ETBF U5 2O E % < 18 VEZs i oh
Rt DA K 465 1 e ()3 RO A8 R e AR B DA OR[15]. Tt /il a3 i Treg A1 Th17 4l
CRC RIS S dEs, M2 e it 5 A=
3.1. FibMAER

ETBF F“/EfMlpds g —mMEZIhaesn, Lol LiAg s bR NF R AEESMO)MRIA, {23 SMO
A I35 PES(ROS) = AR 380, 1817 5 350 b B 40 7 48 1 (1) 77 A e DNA 5475 [16]0 BR T 25E %, BFT
WA AT E-#5% 55 [ (E-cadherin) 24, E-cadherin & —Fh 120 kDa B5EME R A, R BEWH B/ E
H, WA R MR | K7 & B . IR S IL T, E-cadherin (13855 5 4 i 8 T DL A B 2 40 g 2 [A]
TS T BEAHC . Y E-cadherin #EFFARS, RiE T b EPRE AARER T 20 5 i % S e B8
SENLLE G, 1E WNT {5 5 a1 2 40 M 3 R - B[R] s 4K 17

3.2. B7E Treg #1 Th17 4ARRAYFRR

ETBF 5& 1 ARE S A2 AT T 40 (Tregs) A1 IL17+ T 4 KA (E I i 45 17 7 - 24 ETBF s AE1E il 3
AIALES, £230E STAT3 1@ %, HEdt Treg MLMIHGE, BUEH Treg 4 Mush = 7= A= Y% 1L-2 1) RE
AW FESMIEPE TL-2, KPR IL-2 KPR T —/ NG HFIT Thl7 400 E K Mmorss, Mt 7
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Treg A1 Th17 40 AIIESE . Th17 U467 K E K TNF-a 1 IL-17 SR EA R 7, X772
ZH AU I B A KRB, B S A R E[18]. HAASURMEN Th17 40 AN S 5H 5 515
RAE SN, 0 FLIE 2 3 IR A0 P A7 i RSG5, g 97 10078 P TR BRRN 5 7% AT S5 B30 R 1R R 2E [ 19] o

3.3. BUES CRC HHx{ESEHE

EFBT B GL i Al @ i oG 2 #5518 B 530 CRC IR E . NF-«B A& —Fhip i R IR G 3R 15 M g%
ThEEMIEE AR &), HAETE EX R &G N2 h R ¥ B E A . Chung S5[20]% —#k ETBF Witk e
T APC/MIN + /MR 45 32 8] ETBF mIHIISAN P A3 17 (AL-17) 950, 0% NF-«B & 2513 M i
B TR 1. B PR 2 R RO 5 RiE, ek e IR EE T CRC R4
MAPK {5 530 4% 75 8 75 20 A 28 1k 5 28 R4 i 3 0 T A R PP R AR S EAE FI (210, #F BFT 3R, b
FE 4B i A R TL-8 A4l afb &R (1 1, AEfs POEis MAPK 155388, #0510 MAPK {5518
e SCE L BEREE R . c-Jun ZIENRIEEE . kB AN NF-«B % S AR 7-1 Rk, EREY
55 N R AR 0 B B P s, 80N B AU I A MR, AN N = OREAH A (1932 3E . AT WL ETBF w]i@
I EE NF-xB. MAPK 5545 5@ 8% 75 S AR 71 7= A, eI 2 2R 98 0 J B e 44581 CRC IR A

25 LATiA, ETBF wli@d /- b E R . Bos 5 S IE B S m st B R E. (B2, wRdE—2n
WFFE KT 41 T iR ETBF 545 H e 2 A% & .

4. E. coli

E. coli & NKpiE W+ & M F e —, FARIEE &R 2 /DRI NI/NERL, 73002 AL B,
B2. D, HHEURME E. coli GitkZ )& T B2 8t D R4i#F, LARHKZ WT A M B1 4, M5 CRCHHKH
E. coli ZHUAFAET B2 WAY[22]. (RIUbif 4F Rk VF 2 2238 [H 58 B2 WA E. coli 5 CRC KA K R AR ST e
TREMBET . 45 K, B2 B E. coli FELIM I /3 i FE K3 2 5 200 & A 7 A2k CRC MRERE.

4.1. THEREEE

FiMH12 28 E. coli (adherent-invasive Escherichia coli, AIEC){E IBD F1 CRC £ ¥ it i B e Ml
M AIEC R YL2h Bl /N, B9 R AIEC nJ R 1 AL B 5 CEACAMG6 (i Mt S5 AH O 1 40 i 35 Bt
ARG G, Bl eI IR AT E (microfold cells, MYZH AL HE N [E A EFIIR/REAWRE LS, BRI7ER LR
MG M Py 3 W, SR RFAEHL R HIAETE, 91 R RRERBI[23]. AL, JEY ATEC F/I R A4 P 233 1L-6
7= 421241, AIEC 7] LB 30 IL-6 1741 CEACAMG [k KT E B 5 i b i 40 i i) Sl gL g 7,
YA B AR 28N bR, mlE I o AR N R TS SR AR

Colibactin /& H1#%H7 — 1> 54 kb ZEHFER] E. coli gmh& B —F0 2 58 L0k — Ik B B R E M B[ 25] -
HAEMIR R AP IER 325 DNA #0555, Z I FEUEY] colibactin 7E A& A 41422 T 5 DNA XUHEMT
2. PHA 2 3 DL R s AR A R S A R JE S [26]. I, WILSION Z5[27]#78 T colibactin 3
DNA I ENLE, BFFARH, colibactin & —FP B A 5E IR LE A ) sk g5 0y, FLa ke HE4k T DNA #H
SHEE A BRIERS TR EE, AT K colibactin-BRMEMS NG, M40 TCvkHERE & I in &4t , I nT &g
SR AR, HEM N RE B CRC HIXK . COUNGOUNX 2528 IHF 7T 3 — 245 Y colibactin i& AJ DL
T 175 S 4 5 0 T R AR AR, @ E R miR-20a5P FE B (1 25 M T A0 AH MR S 1k 2R 1 K R
1 (SENP-1)[WREM FEAMMIEZ . SENP-1 &2 —FiF T P53 % SUMO [15CHERE, p53 [ SUMO b #il
N 22 () B IR T, DRIk SENP1 [ R 522 p53 1) SUMO &1 /K F- 7t &, AT 512 p53-SUMO
HEEHM N R, RAFEHMEZ29].
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4.2. YN ER

EPEC J& N85 WL B 6 AV BRAN B, I e SR 5 g Ys, H O Sm g | b sz,
o H TR 54 BH e kK AEH R[30]. A8 E & 4 (mismatch repair, MMR)Z L& DNA {8 & HLH|H1—
R, DLBG e R A e L R 402 5E M. EPEC A R MMR &, MK DNA fI1& 818,
MADDOCKS %5 & St i #24K #i T- EPEC 43 %0 25 1 EspF, EspF /A T MMR & A HLE 2 x5
(), WHT EspF ZbifAfEm B, M 118 EA MM B K RRMZ 3 1], thyh B A R | 5 +--1
(MIC-1)2 A K -B (TGFb)E KRR 01, HE 2 5 R il A& . RIS . 24441, EPEC
RGN W 2 PT 5 5 MIC-1 [RRIE, 3X ] REAT BT b 2 e 40 %) Bt v AN B ) PR AR A SR o AT i
JI e 4 L 1) G A 25 9 HR 32

5. g5

T Jor R R G 2 B e R AR R R BRI R 3, AR SCERIR | F. nucleatum ETBF. E. coli {2
RS E R A I LENL, SR S, IR R R T s N DA (S B S . AR
X LG T VR A SRS 8 e R IS ATy A A — 2D 7T . MRAME — LE S0 3R BN 70 2 B BT 5/
BRIV T B R (R 254 S 2RI, S i N BRI A S 1 CRC BRI 8 AN LA S0 B
NHE SR AR 2H 25 S5 B R SR CRC I EAbr &4, M@ L CRC RHHTE I & v, N % &
B 26 T A AR, BRI A EL A R 4 B B T RE 1) o A TR B TR, CAA CRC T R if T 3R it
MBI 5L ER.

SE

[1] Quaglio, A.E.V., Grillo, T.G., Oliveira, E.C.S.D., et al. (2022) Gut Microbiota, Inflammatory Bowel Disease and Co-
lorectal Cancer. World Journal of Gastroenterology, 28, 4053-4060. https://doi.org/10.3748/wjg.v28.i130.4053

[2] Marchesi, J.R., Adams, D.H., Fava, F., ef al. (2016) The Gut Microbiota and Host Health: A New Clinical Frontier.
Gut, 65, 330-339. https://doi.org/10.1136/gutjnl-2015-309990

[3] Wong, C.C. and Yu, J. (2023) Gut Microbiota in Colorectal Cancer Development and Therapy. Nature Reviews Clini-
cal Oncology, 20, 429-452. https://doi.org/10.1038/s41571-023-00766-x

[4] Yachida, S., Mizutani, S., Shiroma, H., ef al. (2019) Metagenomic and Metabolomic Analyses Reveal Distinct
Stage-Specific Phenotypes of the Gut Microbiota in Colorectal Cancer. Nature Medicine, 25, 968-976.
https://doi.org/10.1038/s41591-019-0458-7

[S1 Li, J., Zhu, Y., Yang, L., et al. (2022) Effect of Gut Microbiota in the Colorectal Cancer and Potential Target Therapy.
Discover Oncology, 13, Article No. 51. https://doi.org/10.1007/s12672-022-00517-x

[6] De Vos, W.M., Tilg, H., Van Hul, M., et al. (2022) Gut Microbiome and Health: Mechanistic Insights. Gut, 71,
1020-1032. https://doi.org/10.1136/gutjnl-2021-326789

[7] Henne, K., Schilling, H., Stoneking, M., et al. (2018) Sex-Specific Differences in the Occurrence of Fusobacterium
nucleatum Subspecies and Fusobacterium periodonticum in the Oral Cavity. Oncotarget, 9, 20631-20639.
https://doi.org/10.18632/oncotarget.25042

[8] Kostic, A.D., Gevers, D., Pedamallu, C.S., ef al. (2012) Genomic Analysis Identifies Association of Fusobacterium
with Colorectal Carcinoma. Genome Research, 22,292-298. https://doi.org/10.1101/gr.126573.111

[9] Casasanta, M.A., Yoo, C.C., Udayasuryan, B., et al. (2020) Fusobacterium nucleatum Host-Cell Binding and Invasion
Induces IL-8 and CXCL1 Secretion That Drives Colorectal Cancer Cell Migration. Science Signaling, 13, eaba9157.

[10] Beaugerie, L., Svreek, M., Seksik, P., et al. (2013) Risk of Colorectal High-Grade Dysplasia and Cancer in a Prospec-
tive Observational Cohort of Patients with Inflammatory Bowel Disease. Gastroenterology, 145, 166-175.e8.
https://doi.org/10.1053/j.gastro.2013.03.044

[11] Kostic, A.D., Chun, E., Robertson, L., et al. (2013) Fusobacterium nucleatum Potentiates Intestinal Tumorigenesis and
Modulates the Tumor-Immune Microenvironment. Cell Host & Microbe, 14, 207-215.
https://doi.org/10.1016/j.chom.2013.07.007

DOI: 10.12677/acm.2023.13112564 18277 I IR = =23t e


https://doi.org/10.12677/acm.2023.13112564
https://doi.org/10.3748/wjg.v28.i30.4053
https://doi.org/10.1136/gutjnl-2015-309990
https://doi.org/10.1038/s41571-023-00766-x
https://doi.org/10.1038/s41591-019-0458-7
https://doi.org/10.1007/s12672-022-00517-x
https://doi.org/10.1136/gutjnl-2021-326789
https://doi.org/10.18632/oncotarget.25042
https://doi.org/10.1101/gr.126573.111
https://doi.org/10.1053/j.gastro.2013.03.044
https://doi.org/10.1016/j.chom.2013.07.007

R UMK

[12]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

Proenga, M.A., Biselli, J.M., Succi, M., et al. (2018) Relationship between Fusobacterium nucleatum, Inflammatory
Mediators and microRNAs in Colorectal Carcinogenesis. World Journal of Gastroenterology, 24, 5351-5365.
https://doi.org/10.3748/wjg.v24.147.5351

Bashir, A., Miskeen, A.Y., Hazari, Y.M., et al. (2016) Fusobacterium nucleatum, Inflammation, and Immunity: The
Fire within Human Gut. Tumor Biology, 37, 2805-2810. https://doi.org/10.1007/s13277-015-4724-0

Gur, C., Ibrahim, Y., Isaacson, B., et al. (2015) Binding of the Fap2 Protein of Fusobacterium nucleatum to Human
Inhibitory Receptor TIGIT Protects Tumors from Immune Cell Attack. Immunity, 42, 344-355.
https://doi.org/10.1016/j.immuni.2015.01.010

Sun, C., Li, B., Wang, B., ef al. (2019) The Role of Fusobacterium nucleatum in Colorectal Cancer: From Carcinoge-
nesis to Clinical Management. Chronic Diseases and Translational Medicine, 5, 178-187.
https://doi.org/10.1016/j.cdtm.2019.09.001

Sun, F., Zhang, Q., Zhao, J., et al. (2019) A Potential Species of Next-Generation Probiotics? The Dark and Light Sides
of Bacteroides fragilis in Health. Food Research International, 126, Article ID: 108590.
https://doi.org/10.1016/j.foodres.2019.108590

Si, H., Yang, Q., Hu, H., ef al. (2021) Colorectal Cancer Occurrence and Treatment Based on Changes in Intestinal
Flora. Seminars in Cancer Biology, 70, 3-10. https://doi.org/10.1016/j.semcancer.2020.05.004

Gilmore, W.J., Johnston, E.L., Bitto, N.J., et al. (2022) Bacteroides fragilis Outer Membrane Vesicles Preferentially
Activate Innate Immune Receptors Compared to Their Parent Bacteria. Frontiers in Immunology, 13, Article ID: 970725.

https://doi.org/10.3389/fimmu.2022.970725

Laurence, A., Tato, C.M., Davidson, T.S., et al. (2007) Interleukin-2 Signaling via STAT5 Constrains T Helper 17 Cell
Generation. Immunity, 26, 371-381. https://doi.org/10.1016/j.immuni.2007.02.009

Brockmann, L., Giannou, A., Gagliani, N., ez al. (2017) Regulation of TH17 Cells and Associated Cytokines in Wound
Healing, Tissue Regeneration, and Carcinogenesis. International Journal of Molecular Sciences, 18, Article No. 1033.
https://doi.org/10.3390/ijms18051033

Chung, L., Orberg, E.T., Geis, A.L., et al. (2018) Bacteroides fragilis Toxin Coordinates a Pro-Carcinogenic Inflam-
matory Cascade via Targeting of Colonic Epithelial Cells. Cell Host & Microbe, 23,203-214.e5.
https://doi.org/10.1016/j.chom.2018.02.004

Wang, C., Li, P., Xuan, J., ef al. (2017) Cholesterol Enhances Colorectal Cancer Progression via ROS Elevation and
MAPK Signaling Pathway Activation. Cellular Physiology and Biochemistry, 42, 729-742.
https://doi.org/10.1159/000477890

Tariq, H., Noreen, Z., Ahmad, A., et al. (2022) Colibactin Possessing E. coli Isolates in Association with Colorectal
Cancer and Their Genetic Diversity among Pakistani Population. PLOS ONE, 17, €0262662.
https://doi.org/10.1371/journal.pone.0262662

Liu, S., Zhao, W., Lan, P., ef al. (2021) The Microbiome in Inflammatory Bowel Diseases: From Pathogenesis to
Therapy. Protein & Cell, 12, 331-345. https://doi.org/10.1007/s13238-020-00745-3

Hernandez-Luna, M.A., Lopez-Briones, S. and Luria-Pérez, R. (2019) The Four Horsemen in Colon Cancer. Journal of
Oncology, 2019, Article ID: 5636272. https://doi.org/10.1155/2019/5636272

Veziant, J., Villéger, R., Barnich, N., ef al. (2021) Gut Microbiota as Potential Biomarker and/or Therapeutic Target to
Improve the Management of Cancer: Focus on Colibactin-Producing Escherichia coli in Colorectal Cancer. Cancers,
13, Article No. 2215. https://doi.org/10.3390/cancers13092215

Cuevas-Ramos, G., Petit, C.R., Marcq, 1., et al. (2010) Escherichia coli Induces DNA Damage in Vivo and Triggers
Genomic Instability in Mammalian Cells. Proceedings of the National Academy of Sciences, 107, 11537-11542.
https://doi.org/10.1073/pnas.1001261107

Wilson, M.R., Jiang, Y., Villalta, P.W., et al. (2019) The Human Gut Bacterial Genotoxin Colibactin Alkylates DNA.
Science, 363, eaar7785. https://doi.org/10.1126/science.aar7785

Cougnoux, A., Dalmasso, G., Martinez, R., ef al. (2014) Bacterial Genotoxin Colibactin Promotes Colon Tumour Growth
by Inducing a Senescence-Associated Secretory Phenotype. Gut, 63, 1932-1942.
https://doi.org/10.1136/gutjnl-2013-305257

Xing, J., Liao, Y., Zhang, H., ef al. (2022) Impacts f MicroRNAs Induced by the Gut Microbiome on Regulating the
Development of Colorectal Cancer. Frontiers in Cellular and Infection Microbiology, 12, Article ID: 804689.
https://doi.org/10.3389/fcimb.2022.804689

Maddocks, O.D.K., Scanlon, K.M. and Donnenberg, M.S. (2013) An Escherichia coli Effector Protein Promotes Host
Mutation via Depletion of DNA Mismatch Repair Proteins. MBio, 4, ¢00152-13.
https://doi.org/10.1128/mBi0.00152-13

DOI: 10.12677/acm.2023.13112564 18278 I IR = =23t e


https://doi.org/10.12677/acm.2023.13112564
https://doi.org/10.3748/wjg.v24.i47.5351
https://doi.org/10.1007/s13277-015-4724-0
https://doi.org/10.1016/j.immuni.2015.01.010
https://doi.org/10.1016/j.cdtm.2019.09.001
https://doi.org/10.1016/j.foodres.2019.108590
https://doi.org/10.1016/j.semcancer.2020.05.004
https://doi.org/10.3389/fimmu.2022.970725
https://doi.org/10.1016/j.immuni.2007.02.009
https://doi.org/10.3390/ijms18051033
https://doi.org/10.1016/j.chom.2018.02.004
https://doi.org/10.1159/000477890
https://doi.org/10.1371/journal.pone.0262662
https://doi.org/10.1007/s13238-020-00745-3
https://doi.org/10.1155/2019/5636272
https://doi.org/10.3390/cancers13092215
https://doi.org/10.1073/pnas.1001261107
https://doi.org/10.1126/science.aar7785
https://doi.org/10.1136/gutjnl-2013-305257
https://doi.org/10.3389/fcimb.2022.804689
https://doi.org/10.1128/mBio.00152-13

R PUNE

[32] Choi, H.J., Kim, J., Do, K.H., ef al. (2013) Enteropathogenic Escherichia coli-Induced Macrophage Inhibitory Cyto-
kine 1 Mediates Cancer Cell Survival: An in Vitro Implication of Infection-Linked Tumor Dissemination. Oncogene,
32, 4960-4969. https://doi.org/10.1038/0nc.2012.508

DOI: 10.12677/acm.2023.13112564 18279 I IR = =23t e


https://doi.org/10.12677/acm.2023.13112564
https://doi.org/10.1038/onc.2012.508

	肠道中特异性菌群促进结直肠癌发生发展的研究进展
	摘  要
	关键词
	Research Progress of Specific Intestinal Flora Promoting the Occurrence and Development of Colorectal Cancer
	Abstract
	Keywords
	1. 引言
	2. F. nucleatum
	2.1. 塑造肿瘤发生的炎性微环境
	2.2. 抑制机体免疫反应

	3. ETBF
	3.1. 分泌肠毒素
	3.2. 激活Treg和Th17细胞的积累
	3.3. 激活与CRC相关的信号通路

	4. E. coli
	4.1. 分泌基因毒素
	4.2. 分泌效应蛋白

	5. 小结
	参考文献

