i E A AE ) 2424 3] Chinese Journal of Cell Biology 2021, 43(5): 979-990 DOI: 10.11844/cjcb.2021.05.0009

Bz B AT RERE =T BN
FiACIKIRHEEIE AR

FHEE XK KEFEE MR BRI FR O sRE A# #Akr' FaU
ClRN BRI RSB e AR Rl 5 B, K0 e 2 27 ¥ o S =, N T PR B8 AR S A G 56 T R S
IR 325035; 2R HEERF 2252288, iR 325035)

e Z AR T B8 A ) B A AT B (Fusobacterium nucleatum, Fn)i® i 8 77 X34t =
)T BRAN(NaB)*t 45 A M & (CRC)A A LR G A Lo T AL, RIVE KL L RNAFE G, RT-
qPCRF=Western blotAs | it /& 40 43 5 E % /9% % 4B 42 Cdk 1 49 mRNA R & & & A, F) B 480 EAZ AR AT
B #ImRNA GG AT K, A7 L 5 Cdk1 8948 K. BAZRAT H AL 224 A M % 40 224 hg 4
BA0 X & & Cdk14=P21 8 R A KT, AR ARAR MBS IR B 2 3Rt TRELRE 2 Rt
NaB4L#2 45 H M J% 40 )DLD-1. SW480. HCT116, 1% A MTTH= %, 47 &, 52 3645 M DLD-1. SW480.
HCT11638 38 68 7. A X 20 e KA MINaBxt 25 A M J& 2m i SW4R0 &) HH FL i 4 &, Western blotAa ]
JB) #48 % & & Cdkl. P21. C-myc#) R AKF. AX MR NNaBL 32 )5 45 & M) 7% 40 JLSW480
BT R T A SL, Western blot#d ] 28 =48 % & & Cleaved-Casepase3. Cleaved-PARP. Bcl-289 & ik
K. RAMTTE AR R EIMOIEAZARAT A AE A 45 AL J tafied. 8. 24 W sT 3G 48 ) o9 %)
0, Fdk A e B AZARAT H 2532 7724 h, Western blot4 ] 48 % Z& & Cdk1 . c-myc‘ Cleaved-
Caspase3#) R A F M., 4R BT, EMBLAL P CdklE & K-FFmRNAK-F A R & T E%/5
41 47(P<0.05), 7 BLCdkl 5 BB AT EmRNAR A KT 42— 2 AR K, BAZMATH kigﬂ_ 2
9% 40 . DLD-142HCT116/&, Western blot#: R 2 =Cdk14=P21%& @ /K-F L H. HZatksE R &
B, BAL IR X B R0 G 20 R £ 7, T 2RI NaBA AT 4 F 0 KT flwtﬁéﬂ
(P<0.01). 1%£/A1 mmol/L NaB&t 2 45 A M 7% 4 i ADLD-1. SW480. HCTI116 24 h/z, @miet 4%
2 F #(89.1841.92)%. (85.07£0.61)%. (83.59+2.18)%, FLIA % 254 R EF+ 5, h s tm L id e 4 49 41
%% L4, B0, 21 mmol/L NaB4 325, DLD-1. HCT116F=SW480%m itL 64 %, 14 A&, F A8 b F
2t BB 45| T 1 7 (20.07+4.85)%. (36.47£5.31)%. (31.13£5.22)%. A X AN 40 0e B 41 2 =, NaB3|
A4k H R R SH M. NaB&L 324 B MR 024 hia, Bl 348 X & G P21 &k K-F LA, Cdkl.
C-myc& @ & LK T E(P<0.05). FAXAEM 40608 = 2=, NaB5| A48 4 M 7% 40 JSW480 3%
Jm, NaBR 224 A W% 40 fif.24 W/, =48 % & & Cleaved-Casepase3. Cleaved-PARP& A K-F EF, 41
BT & EBcl-2& A KT T, MOI=5069 EAZARAT B o 5 K 3245 A M7 9% n [ SW480. HCT116 4 h/z,
émﬂ@i%fwﬁ%éﬁd e T (4.4540.25) % (2.61+0.75)%:; FF LKA & ELAZARAT ) MOI#Y 3 Ao fo b 32 A 18] 64 28
, 45 LR e ey 3 7 Bkt B, 4$SWA804m It 5 HCT1164m8 5 EAZARAT ) 235 7724 h, West-
emn bloté’é.—' REF, BRI EH LR T B X &K ECdk]. C-mych) & iA, mH 5NaBEF & 2
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Fusobacterium nucleatum Promotes Colorectal Cancer by Up-Regulating
Cdk1 through Intestinal Metabolite Sodium Butyrate

FANG Xiaoting', WU Yiyi', YU Tingting', XIN Shijun', LOU Ligin', LI Chen?,
GAO Hongchang?, ZHOU Yan', LOU Yongliang', LI Xiang '*

('Wenzhou Key Laboratory of Sanitary Microbiology, Key Laboratory of Laboratory Medicine, Ministry of Education,
School of Laboratory Medicine and Life Sciences, Wenzhou Medical University, Wenzhou 325035, China;
2School of Pharmacertical Sciences, Wenzhou Medical University, Wenzhou 325035, China)

Abstract  This study aimed to investigate the effects of intestinal microorganism Fusobacterium nucleatum
on the occurrence and development of CRC (colorectal cancer) by regulating the metabolite NaB (sodium butyr-
ate) and its molecular mechanism. RNA and protein were extracted from clinical tissue. RT-qPCR and Western blot
were used to detect the expression of mRNA and protein of Cdk1 in tumor tissue and normal/paracancerous tissues.
At the same time, the relative level of mRNA of Fusobacterium nucleatum was detected by RT-qPCR, and the cor-
relation between mRNA and Cdk1 was analyzed. After the colorectal cancer cells were treated with Fusobacterium
nucleatum for 24 hours, the expression levels of cycle-related proteins Cdk1 and P21 were detected. The differential
metabolites in the culture medium were detected by NMR (nuclear magnetic resonance). Different concentrations of
metabolite NaB were used to treat colorectal cancer cells DLD-1, SW480 and HCT116. MTT and colony formation
test were used to detect the proliferation ability of DLD-1, SW480 and HCT116. The cycle arrest sites of SW480
induced by NaB were detected by flow cytometry, and the cycle-related proteins Cdkl, P21 and C-myc were detect-
ed by Western blot. Flow cytometry was used to detect the apoptosis rate of SW480 after NaB treatment, and the
apoptosis-related proteins Cleaved-Casepase3, Cleaved-PARP and Bcl-2 were detected by Western blot. MTT assay
was used to detect the effect of Fusobacterium nucleatum with different MOI on the proliferation of colorectal can-
cer cells after 4, 8, 24 h. Colorectal cancer cells were co-cultured Fusobacterium nucleatum for 24 h and the related
protein Cdkl, c-myc, Cleaved-Caspase3 was detected by Western blot. The results showed that the levels of Cdk1
protein and mRNA in tumor tissues were significantly higher than those in normal/paracancerous tissues, and there
was a certain correlation between Cdk1l and mRNA expression of Fusobacterium nucleatum (P<0.05). The results
of Western blot showed that the levels of Cdk1 and P21 protein increased after treatment of colorectal cancer cells
DLD-1 and HCT116 with Fusobacterium nucleatum. The results of NMR showed that there was a significant dif-
ference in metabolic pattern between the Fusobacterium nucleatum treated group and the untreated group, and the
relative content of metabolite NaB was significantly lower than that in the untreated group (P<0.01). The cell viability
of colorectal cancer cell lines DLD-1, SW480 and HCT116 treated with 1 mmol/LL NaB for 24 h were (89.18+1.92)%,
(85.07+0.61)% and (83.59+2.18)%, respectively. The inhibition rate of NaB on cell activity increased gradually
with the increase of NaB concentration. At the same time, after 1 mmol/L NaB treatment, the clone formation rate
of DLD-1, HCT116 and SW480 cells decreased by (20.07+4.85)%, (36.47+5.31)% and (31.1345.22)%, respec-
tively. Flow cytometry showed that NaB caused S-phase arrest of colorectal cancer cells. After colorectal cancer

cells were treated with NaB for 24 h, the expression of cycle-related protein P21 increased, while the expression of
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Cdkl and C-myc decreased. Flow cytometry showed that NaB increased apoptosis of colorectal cancer cell SW480.
After colorectal cancer cells were treated with NaB for 24 h, the expression of apoptosis-related proteins Cleaved-
Casepase3 and Cleaved-PARP increased, while the expression of anti-apoptosis protein Bcl-2 decreased (P<0.05).
After SW480, HCT116 cells were treated with Fusobacterium nucleatum (MOI=50) for 4 h, the proliferation rate
of colorectal cancer cells increased by (4.45+0.25)% and (2.6140.75)%, respectively. With the increase of the MOI
and the prolongation of infection time, the proliferation rate of colorectal cancer cells increased gradually (P<0.05).
SW480 and HCT116 were cultured with or without Fusobacterium nucleatum for 24 h. Western blot results showed
that Fusobacterium nucleatum infection promoted the expression of cycle-related protein Cdkl, C-myc, which
was greatly weakened by its co-treatment with NaB; NaB induced Caspase3 cleavage, resulting in an increase in
Cleaved-Caspase3 expression, while Fusobacterium nucleatum infection weakened this effect. In conclusion, in-
testinal microorganism Fusobacterium nucleatum up-regulates Cdk1 by regulating intestinal metabolite NaB to

promote the proliferation of colorectal cancer cells and inhibit the apoptosis of colorectal cancer cells, thus affecting

the occurrence and development of colorectal cancer.
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R P [F B 98 S B 7T M1 A4 (International Agency
for Research on Cancer) X} 2018 &= GLOBOCANJE i
RIR R FFET R G 11, 45 B W (colorectal cancer,
CRO)7& 2 BR A = Fhf o WL B, AR REAH AR T
FITIAR S =, g5 B W o RS AN S TR
NERE S AN R R R B 288 DL Sk = AR B e A o5
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T CRCHI K 2 AN ST 248G e T 1%, Hriia T
T3V AE e A CRC 2 1) S AR AE A7 6 (overall survival,
OS)EH T — &, SR, CRCEL MIAEAFRAIRRAK,
LR DR R I AE M A2 B R
I, RIS B W AR R R AL 0 B KR T
BE R N E L,

W& AR, Rl & BARALAT I (Fusobacte-
rium nucleatum, Fn), T I8 7E 55 B ks ik A K
JEAEE UG RAER . A= Oy, AR
FZAT B L IifRe 2H 21 rp 5 08 0 e e i adk 25 B e 4n
MIFIERY. A UEER A, BT R f)iE &
LR AR K I PR B 2k 45 L e I TR 1S R RO
AU A 2250 W 3 AU ) AT Rr I B X AR ) 2
FEME 3 M E s e 47 40 78, AT 3 — 22 67 B TE Tl A
W5 2 A A LG R o J 5% I 7 B8 (short-chain
fatty acid, SCFA; fLF6 T R, WERELA LML) =2
T I R £ 4 I Bl B AT AR AR ).
MRk, ORI IR R B, T R #N(sodium butyrate,
NaB)7E # il 45 B W A e b R vh e 21 7 8 214

Fusobacterium nucleatum; colorectal cancer; Cdk1; proliferation; apoptosis

FR,

20 Hf JE BA B A R 0B 1 (cyclin dependent
kinase 1, Cdk 1)@ T/IN 22 22/ 75 2 R i 101 3R M sk
HEHBEE KGR, & — MR &S, JEHAE
2T S A A v A SCBEAE FE, FT LR 0 T S )
Gi/SHIG/MA A R EE . fRILWTTTUEY], Cdkl 5
Z P e B R SR DG, LIS K
W, CdkIRE S HEEEEARA L. H
KT Cdk U 3k 25 B i A K R L IE A A ik
— 5. ASHT 75 F FH Western blot 4 it 1 55 si2
IMTTEC (%) ST e . RN f s
N S B T DRl 1 5 A Wl 1 AR 22 ) B HAZ AR AT 1
0 I R R R R T R A R 4 4 B e O A R RIAL
il o

1 #RI5REZE
1.1 ##
1.1.1 #@mfetk  AN45JESW480. DLD-1. HCT116

BRI T o R 22 e S R RS SR DR R B S 2

=
112 @@ BT R MER 2558608 T Lif
HREEMAIRAF .

1.1.3  EZ2K5 AMNE ARSI BT FH P BuAg 1)
It T Abcam 22 H]; 5 77 4 fd H 13 1 T Gibeo A
B 7% 4 A A [ 4 1 7R 2 0 T UL O i AR R A
PR 2> w5 i =0 ToA ) &8 T BDA A i 20
SRS A7) &0 T A6 DU TR AR AR R A R A A
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Centrifuge 5417R & 2 s AR 25O WL H 15 E Ep-
pendorf/A 7]; Varioskan flash4= ¥ K B A5 3 W H 55
Thermo scientific/A &) ; %t iR 1% & 4t H 3% [E Bio-
Rad/A#].

12 SKWHE

12,1 fafesssc  KSW480. DLD-140fkss% 15
10%f15 4 7% FIDMEM#; 72 2%, HCT116355% T-7710%
64 3% IMcCoys-5A%% 77 4, 44 H B T-5% CO,.
37 °CIR 26 T 1EFE, 44t M fl & 18 90% T B n] £ 4K
122 AagdkpemXiatys BT EMOI=100)
AL TR 45 B i A RDLD-1, 24 hjg Bl mLE; 95 5 &
15 mLEQEH, IMAVKEEE. S05RIEIRY,
IIANVKE A1 mL, R iEiRE], BT UK EF B 15 min;
8 000 r/min 0220 minf5 B FIE K. T e /& T
¥ R L ET VA R T 0.1 mmol/L TSPHJ H /K (D,0) 1,
12 000 r/min®5 0210 min, #_FIG W B A% 0E
HEAT ¥ W5 3L PR (nuclear magnetic resonance, NMR)f:
I

1.2.3  Western blot#&n| & & & & K-F FEH A
BUH I H, K HBCAL 1T € 2, 4 SDS-PAGE,
PR ZPVDFE, TBSTH W = i N &2 h, I
—HU(LAEWE H1:1 000) 4 °C BEE R, —Hi(LIE
W JE A1:1 000)= 5 5 B 30 min, ECL & 5%, Bio-Rad
B A% R S8R A%, T Image A0 FE 2R 48 50 Hr o
1.2.4 RT-qPCRAMmMRNAZ AR K HTrizol
AR 2H 21 50 41 B S RNA JG RN A # 5 HcDNA,
Be i PCRZ MR T 814, NN cDNAJG & HEQIE
JAE S EEOHL BB OB S TRT-qPCRIR MY, ¥
BINFEFFA: 95°C30s; 95°C 55, 60 °C 60 s,
407K IR 2 N: 95°C 155,60 °C 155,95 °C 15 s,
F GraphPad Prism 1 4 B 25 FLidEAT 73 47

1.2.5 MTTH R 4m i3 78 45 BV L RO 4 e
T 1 P e 400 P, 0 3k A AT, TR A R T
W tHEUE A8 0001/ FLEEFI RI96 LR H1 T-5% CO»-
37 CCEEFRAENEE TR . R IR RGFREE, FRT A
BRI H DL Z N0 1. 2. 5 mmol/L ] BRANAb
BN, 7524, 48, 72 hiG, FEIREH, BN
10 uL MTT¥#(5 mg/mL)A190 uLi5 %, F37 °C.
5% COJ5 7R 8 N 4k 2285 9574 ho F BIG, AL
100 mL DMSO, RS T B TREIKME 2 45 M7
TR, IR G 28 A6 ISR W 9% 4 4570 nm Ak 2% FL 1)
WG BE(DYH, 045 B DAR TS RN AL Fr,

AR [] Ay AL b AE ]

1.2.6 LI mAE M tm .38 58 48 /) by NG L
B K AR R A0 A, 2 T AR AT, T A
B LABOON/FLE FE Rl Blo LR, B 137 °C,
5% COBFFRF TP EFRI0R . 2SR 2] R 7T L)
AR FE S, LB IR, 2 W 230 min,
] 52 T, G 4 S R 520 min. KR, 2K
SR RN 110 o 1 I o oy = AT 5
o B T R (%) = /2 BRI 250/482 b 41 i £0<100%
SEBG H R 3UCR A HAME

127 AX@mpRenmppsE K EE
YRl T 6FLAR B, REFLEERI 1x10° 440, R4
T EE J5 FHAS [V B T IR AR #E24 hi5, AN S EDTARR
A AL U B - 2H 4l e, N A\500 mL Binding Buffer
B0, B S N\ AnnexinV-PEFI7-AAD 44V &5 uL,
WEG T E 15 min, R EUAH M ORI, 45 5%
FlowJoit {7437

12.8 AX@mELEn @i md B E RN
M4 B T ofLAR H, BE LA FI1x10°S 40 i, 15 40 AR
I EE J5 AN [R VR FE T BR M Ak 3824 h), R AR 1L 1
XM, VK PBSE B 4 U2k . 2 1% [ 5E
1~24 h, BOUTTESN N, PBSE 2400 5 7+ L, PI
G630 min, FHIE2CAH SO I 48 i & 3 . >R FH Cyt-
Expert @ HE4T 41 FDNA & & 20 Hr ADGBUR 2047
129 %itzi*k  KHAISPSS 19.03 4317401t
3T TEAS 3 AT ) 2278 B DA SS bR 1 22 (k) 3
N, P2 2 R EEERCR A 56 R IR 7S 0 AR (& 42
LA AL ER (Y 53 B0 R o, W 4H 2 TA] B BBCR F R
SR . THEBT R LT 40 2(%) R, PR (R L
BER A S. P<0.05R N ZEJ A6 R = Lo

2 %R
2.1 HEPFEALSIEEFESHEECIKI mRNA
REARIAER

A S5 it FH 40151 I R FE AR USCER B IR M B2 RFR
S0k T s R 7T o0, MR B R TR, 2
HUAH ZIRNA#E4TRT-qPCR, 16 I Cdk 1 7E AR 45 H i
Y2 mRNA ) R IE KF, 8 4 ZImRNAR A 7K
VR E EFHEIA); [FB, 38 33 Western blot 77 4
MCdk 18 R IE K, I FH Imagel ¥ 114 73 #rCdk 1 55
A RIE . WENBME1CH % 78 R 441,
Cdk14 A AKCF A B T 1B % e 5 4. i ICdkl
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e Bl kA R B —EMEM.
2.2 BRBITE(ATCC25586)Ri# 25 B i7 f5E 4 AE
Cdk1RYFRIEFHNHI T BR M AV 1K 5

M PRUSCEE B 6 2 ZARE AR, R HUA ZARNA AT
RT-qPCR, 15 I Cdkl VL e B A% 1 7E A [F] 45 B
HEFmRNA R IEK . WERAFTR, EERIT
B A0 %k B 5 Cdkl mRNAR IS B2 [0 BH —E
FHOGHE.

FZARHT  Ab E 45 E 7w 4t 24 b5 2 A,
Western blot&h 2R 7R, 2 B A% AT B b B 5 Cdk 15
FIRk g B, g0 A B A M 1 P21
EAFRIEE FEE2B). R HE A HEDLD-145
B anHE24 b, WEERE R B, T e 3
WM R FR W= 22 5 . PCABE T EoR,
T A FE 2 5 9 ik 5 o0t IR 2L 8 R AR T AE PC L )
EAHEBEERX S, R E RS E AR ZE

F(E2C). T ERAE N i T8 ol A= 4 1) B A 7 4,
O KEAAR I FMA N BT LR B, T BRAE TR T S Fl
RAE LI B e D Re e AR . A MEILR
SERKH, & AT B H A G, TR
5 M AU P W S BRI, R B ATt e B LR % I
PR SR M A FE XS B B AR 1 0 BRI 55 BT H(EI2D).
23 AELIRETERXEEMERMEMEES = E
DAL 0EA

fd FHAS 5] ¥R FENaB(0y 1. 2. 5 mmol/L)% 5l
Ab TR 45 B 4R DLD-1. HCT116M1SW480, % H
MTTHS 58 52 56 A5 MINaBAE F 45 B )17 9 40 ffi24 . 48.
72 hig st HAE s AE SRz . i E3A~E3CHTR: ik
% N1 mmol/Li{NaB4b¥EDLD-1. HCT116. SW480
M 24 hiG, 4B A AFEER 50008 (89.18+1.92) %
(85.07£0.61)%- (83.59+2.18)%,; 1 H. Bt % 24 ¥ Wk
FE T, 25905 40 B s M R A R B R, A

R1 A EEFELAIRAERER

Table 1 Clinical sample information of 40 cases of colorectal tissue

e PRASAIE eit) iR
Clinical features Types Number of cases
Age =60 27
<60 13
Gender Male 27
Femal 13
Tumor size =4 cm 25
<4 cm 15
TNM stage 1 10
I 14
1II 12
v 4
(A) _ (®) ©) _
£ 15000 - £ 2.0-
> NITIN2T2 N3 T3 é’ ok
%10 000 Bractin | = = ) él'S'
~ = .
E Ckl mpem-@ 0 rax
5 ol R s o
& Normal Tumor ~ NI TI N2 T2 N3 T3

A: RT-qPCRETIIZ5 SR 7R, Cdkl mRNARIE &= 1E MR 2 ZbR A B 2 v T 1R A 55 4124, By C: Western blothdr Pl 45 51 i

7N, Cdk1 5 [ R IE =

FE MR A bR A T B v T IR AR 55 2H 0 . NI=N3: IEH /i 55 4027, T1~T3: 45 L MR 443 . #+P<0.01, *¥*P<0.001, 5 1E% /552 A L .

A: the results of RT-qPCR showed that the expression of Cdkl mRNA in tumor tissues was significantly higher than that in normal/paracancerous tis-

sues; B,C: the results of Western blot showed that the expression of Cdk1 protein in tumor tissues was significantly higher than that in normal/paracan-

cerous tissues. N1~N3: normal/paracancerous tissues; T1~T3: colorectal cancer tissues. **P<0.01, ***P<0.001 vs the normal/paracancerous group.
Bl $#ERFRALASIER/EEHLCIKIEREMRNAFRIEER
Fig.1 Expression of Cdk1 protein and mRNA in colorectal cancer tissues and normal/paracancerous tissues
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@ (B)
P=0.000 3
£ 2=0.450 2 e
2 61 =045 DLD-1 HCTI116
=
Z Cdk1|_— —|’—— -‘
o 44
B
o [ | [ =]
=
S
0 v . ' B—actin|- _| |—_|
6
. X Control MOI=50 Control MOI=50
Fn relative expression
(C) - DLD Control (D)
g Bl DLD-Control
1.0 b7 100 4 ok 8 DLD-Fn
: 9]
—
0.5 5 801
— 8
0 =
e E
0.5 ° g
2
-1.0 E
Q
4

2.0 -1.5 -1.0 0.5 01] 05 1.0 15 20

45 B A 23 Ck 1 5 BAZR AT BAROGHE; B: R MM IR AL 31 25 B A /S Cdk 1. P21AR R IA S L, C: PCABLE /) #r B s R Z R
7H: B A FEDLD- 12024 b/, HfhEs SR BB D: BAZMAT B AL BEDLD- 15, 35783 AT R AR Ak, T IR & B 2 N .
Control: X & 41; MOI=50: 5256 2 (B A% MR F1 T - 41 fi9=50:1); DLD-Control: DLD-1£[ jifd 5k 4t B 41; DLD-Fn: DLD-141 it B AZ AR FT H AL BEAL . ns:
P>0.05, #*P<0.01, ***P<0.001, 55X FALHLL .
A: correlation between Cdkl and Fusobacterium nucleatum in colorectal cancer; B: Cdkl and P21 protein expression of colorectal cancer cells
treated with Fusobacterium nucleatum; C: PCA pattern analysis showed that the metabolic pattern of extracellular medium changed after DLD-
1 cells were treated with Fusobacterium nucleatum for 24 hours; D: after DLD-1 was treated with Fusobacterium nucleatum, the metabolites in the
culture medium changed significantly and the content of butyrate decreased significantly. Control: control group; MOI=50: treated group (Fuso-
bacterium nucleatum:cells=50:1); DLD-Control: DLD-1 cells untreated group; DLD-Fn: DLD-1 cells treated with Fusobacterium nucleatum. ns:
P>0.05,%*%P<0.01, ***P<0.001 vs control group.

E2 AEERftEFNSEREARENEXERRESKE~Y

Fig.2 Effects of Fusobacterium nucleatum on the expression of cycle-related proteins and metabolites in colorectal cancer cells

FVREAE R, BEFE T BRAN1E FI s 1) 3 0, DLD-1. 3 3 S GH A2 BT SWASOLH i JE AR Ak, . 45 R
HCT116. SW4804H A= 172 B35 N [ (P<0.05). X 7n: NaBAL #1124 hJ5, SW4804H g SHA 41 ifg LL 41 ttxﬁ
Wi BF T BB 0T 45 17 e 200 PR 4 L D 1) 2 B9 55 A BB - F+5.38%. i S U B, NaB¥4 25 B 4H

I T A SWA4S0RH i T-SH, FMh H I H (4G~ E41).
[ B, AT R 1 AR5 B T B S 6 A N T B35 53 HrNaB 5| i 45 B e 20 0 391 RE

NaBX 4% B [ % 40 fuDLD-1. HCT116. SW480% i LKL, B3 1 Western blotf il 88 i 15 538
i 2 v BE T A RE ) B RS . 4 R 0 EI3D~E3F A B A DG IR T 32E TR . P21 A R Ay 41 i S
N : 281 mmol/L NaBAb¥E Ji5 , DLD-1. HCT116 Al R AR S AR 7, R R B R P B
SW4809EH Fi P 0 B TE B SR HE EE T 6 B A S R R T it 31141 7 (cyclin-dependent kinase inhibitor, CKI), 3
(20.07+4.85)%- (36.47£5.31)%- (31.13£5.22)%. 4% Re i J0 1) BT A 40 i J5 1 8 I /CDKE &9 AN TR

I, NaB ] LUA R ) 45 B e 40 i o 2 T B WENaB(0. 0.5, 1. 2. 5 mmol/L)AbH 45 B e 4
5 0 i 14 5 S5 4 R — B MIDLD-1. HCT116. SW480, 24 h/mtaliP21. Cdkl.
24 TEWBIEAEEXERZNEEFREHAMR C-mycH HRIATE M. WK 4A~EI4FF7R : NaBAb#HE
JEHA TR T 45 EE P15 A R IEKE, HH

F1 mmol/L NaBAb# 25 B [l73 41 riSW480 24 h, BEENaBIRZ T, P21 HRIBKE B, ZRE S
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A-C: the results of MTT assay showed that NaB inhibited the proliferation of colorectal cancer cells; D-F: the results of colony formation assay showed
that NaB could inhibit the colony formation of colorectal cancer cells. *P<0.05, **P<0.01 vs NaB untreated group.
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Fig.3 Effects of different concentrations of NaB on proliferation and colony formation of colorectal cancer cells
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A-F: the results of Western blot showed that the expression of cycle-associated protein P21 increased and the expression of Cdkl and C-myc decreased

after 24 hours of NaB treatment in colorectal cancer cells; G-1: flow cytometry showed that NaB induced S-phase arrest of colorectal cancer cells, and

the proportion of S-phase increased in the treatment group. ns: P>0.05, *P<0.05, **P<0.01, ***P<0.001 vs NaB untreated group.
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Fig.4 NaB affects the cell cycle of colorectal cancer cells through cycle-related proteins
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Fig.5 NaB affects apoptosis of colorectal cancer cells through apoptosis-related proteins
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group.
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Fig.6 Fusobacterium nucleatum promotes the development of colorectal cancer by regulating intestinal metabolite butyrate
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