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Abstract Background and Aims: The activation of NF-«xB plays a crucial role in development and progression
of various malignant tumors. Studies demonstrated abnormal expressions in tumor necrosis factor

receptor-associated factor 6 (TRAF6) and proteins associated with PTEN/PI3K signaling pathway in
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malignant tumors. Therefore, this study investigated the expressions of molecules mentioned above and
their relations in colorectal cancer cells.

Methods: In colorectal cancer HT29 and SW480 cells after treatment with Maraviroc (CCRS5 inhibitor),
MG132 (TRAF6 inhibitor), or NF-BAY (NF- kB inhibitor), the changes in the expressions of those
proteins, as well as in proliferation, migration and invasion abilities were detected by Western blot,
CCK-8 assay and Transwell assay, respectively.

Results: In the two types of colorectal cancer cells, the PI3K expression was decreased and the PTEN
expression was increased (all P<0.05), while the expressions of TRAF6 and NF- kB showed no
significant changes (all P>0.05) after inhibition of CCRS5 protein; the expressions of PI3K and CCRS
were decreased and PTEN expression was increased (all P<0.05), while the NF-«B expression did not
significantly change (both P>0.05) after inhibition of TRAF6 protein; the expressions of CCRS5, TRAF6
and PI3K were decreased and PTEN expression was increased after inhibition of NF-«B expression
(all P<0.05). The proliferation, migration and invasion abilities in the two types of colorectal cancer cells
were significantly suppressed by the treatment of any of the three inhibitors (all P<0.05).

Conclusion: There is constitutive activation of the NF-«kB in colorectal cancer cells, which may inhibit the
activity of tumor suppressor molecule PTEN, and thereby lead to the increased activity of tumor-
promoting molecule PI3K as well as its pathway throughup-regulating the expressions of TRAF6 and CCRS.

Colorectal Neoplasms; NF-kB; Tumor Necrosis Factor Receptor-Associated Peptides and Proteins; Receptors, CCRS
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#% A F kB (nuclear kappa B, NF-kB) 3%
T 2 7 9 2 e e R b s o R e R 22— B Y
NF-« B S 200 H037 po5 454 DNA BE 130, JF ik &
RAE . ANMLHG G . A0 M B 5 A NF-xBAE N R
SiE Y T, RS [ E P& B NF-xB Y
ZA PR R B R . Xu SFPHESE K I
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A2 K o Bakshi S 3 1A AP 56 S VG 2146 T 40
il NF-wB i Ak, R AR 0 A8 A= nl 0 i g A K R 75
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SRR, JF A 2 2 Fh A STy R KO P i R AR DG
i H Al g . MR IR SE N T 2 KA G T 6
(tumor necrosis factor receptor-associated factor 6,
TRAF6) 18337 2 A0 AT T it e g% 5 | 12 8 DY
FRUREI , A g hE 2E JRE v BT SR T Wi R T UL
Mgt 3— 5 Tiff (phosphatidylinositol 3-kinase, PI3K) {5
538 % A 20 M A S RN A R e HEVE T, 4
i g v o 5 OIS L 1k B T PIBK (R 5 1 IR AR
PR b S AR e oA, T HL PIBK W R Ak S i
JESEIA, AR k4 M o A0 A R RN R AR TR
sk I E A FRY) (phosphatase and tensin homolog ,
PTEN) J& A S8 T v B 5 L B4 5 72 fit 968 410 i) 56 [A]
Z—, PTEN JE X {148 il 2 i 22 B\ S0 A 19 1
JEE, PTEN 7t Z Fh A W2 d B b R4 s EE T, A
1520 M Al . A0 iz gl . ik D 2H 4 R R AN Y
2, BRI A& BLR B CCRS . PI3K, TRAF6
PTEN J2 i iE i SC B i 4215 5, (H A 45 E o o
S e R ik A T AR HTBLR i AN T, e, AR BF
55 A I NF-xB . TRAF6. CCRS 41 il 77 &b 3 HT29 0
SW480 A, #3245 I 3 11 Rk X 205 i g 440 i
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1.1 IR

HT29 1 SW480 4l it >k [ v [ B} 27 B 44 ffg ff
EI
1.2 XK

Bbt N NF-xB HLogBEHLIR . Sbi A TRAF6 HL
TEREBUAR . P A CCRS BATTREHUIR . St A PI3K
PARTREBLAA , i A PTEN B 55 B hi A4 DL KX 2E- 3 %
i A 3 E Abcam A Fl . CCK-8 i F & W A
MedChemExpress (cat: No. HY-K0301) ZN%], Transwell
/INZE I Matrigel WA B B T2 F) o
1.3 RWHE
1.8.1 @ e 440 N 45 H W 40 Ml & HT29 Fi
SW480 7 DMEM X% 37 #Lvh B4 3%, ¥/ 10% FBS, 7E
37 C, 5% CO, K F4a 4535, 4 9F] F Maraviroc
(250 nmol/L) . MG-132 (50 wmol/L) . NF-«B 41l
| NF-BAY (90 wmol/L.) 5 HT29 4 ez & 0. 12,
24, 48 h, HUXF N 4 B 43 B AH B 4R bR o R
Maraviroc (300 nmol/L) . MG-132 (70 wmol/L) .
NF-BAY (140 pmol/L.) 5 SW480 i ig ¥ & 0. 12,
24 48 h, HUGF IV A AL 43 AT RH N FE A
1.83.2 Western blot  H] JH RIPA 2% ™ i 3k 15 4 41 Y
EEHERY), EZQ & HE ®IXH & (Invitrogen)
frE M. Al A BUH Mini-PROTEAN TGX G %t {5
BE W (Bio-Rad) i 3 SDS-PAGE 43 B %5 11 452 B 9y
It 48 FH Trans-Blot Turbo % # 22 45 4% 2 H BN 3 2] 28
TROKE (PVDC) E. H & 5% 4 IE 1 E A
ot S8 G Wk i TBS-T B P, 8K 5 49 53] FH fe o o [
L NF-kB (1:1000) ., TRAF6 (1:1000) . CCRS
(1:1000), PI3K (1:1000)., PTEN (1:1000) §%
BFE® . IR LY B-actin (1:1000) 1EH I
FEXTBR . BA HUR T AR 45 5 1 PR 1G5
wavg b2 KGR S0 . ChemiDoe MP 4% & 48 b 78 5%
o A AT A LA I AR R IR KO
1.3.3 wha3gshn  CCK-8iK5 (Cell Count Kit-8
SAB biotech ) JH T 4 Jfd 38 FE A I o e BE A 77 R A
2, B LLEEFL 1.0 x 10° 20 Y A4 25 B 422 b 21 6 1L
Morb, FEAS N 5%FBS (55 2 L P 2 H 24 h, HH1E
37 C. 5% CO M FIEE . %524 h, HBRE
FIBEE e a i, —=X =Mzl oe L (3x
10420 /L) o 4 LT 10 wIL/AL A9 40 i 3 %0 571
E8WWME 2h, BRWFHE S do TEMFR L &
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450 nm Ab P SCEEE . HEAT T 3 RS S
1.8.4 mpit #Aeiz 240 KA MEiR T &FH
2% FBS BY Transwell 40 il 5 3% /N & 85{ Transwell
Matrigel " 2 E T E 1, FTEET & 5% FBSIEN
g iE Y R R A . HIAE 37 °C. 5% CO, 1)
WA R E 24 h 8 48 h. T 2818 1T 8 199 40 i
FH 95% 5 5 [ %2 , I FH 0.1% 45 F %8 (Solarbio) 3¢
0 FEAH 22 WU T T EUR 22 A0 M HOF R IR O
K1004%5) (FEFL4ABEHLILET ) .
1.4 SitF4biE

K FH SPSS 17.0 43 # % /4 #1 Graphpad Prism 8 Xf
BAR AT G b WIEL, BE R 8+ AR
2 (x+s) Rox, HBEERM Y, P<0.050 2 5
At X

2.1 ##H CCREAMERRIATWL

FH CCR5 #1017  (Maraviroc) 4k B HT29 FiI
SW480 4 Jf1 0. 12, 24, 48 h )i, Western blot 43 ]
0 4% 41 40 jfg b CCRS5 . PTEN . NF-kB. TRAF6 Fil
PI3K 7 I £k 281k . 45 WoR, 7E Maraviroc 4b
PRIG, BERE]SE K, HT29 F1 SW480 41 ity Fh CCRS Al
PI3K & [ /Y ik 2 2 W A8 &, e & a
PTEN ik 2 FHm#a ¥ (345 P<0.05), {H NF-xB Al
TRAF6 R TEW A8 4k (1 P>0.05) (& 1),
2.2 %I TRAF6HMIE R RIEZTK

FH TRAF6 41 ] 57 (MG132) 4k 34 HT29 4 Ji Fil
SW480 41 fig 0. 12, 24, 48 h )5, Western blot 43 #fr
40 g H CCR5. PTEN, NF-kB. TRAF6 fl PI3K & 4
FIkIKE, SR WK, MGI32 AbFH S, B I A 4E
£, HT29 1 SW480 4f i ' TRAF6 . PI3K Fll CCR5 3%
IR R BRI PTEN 1k 2 7 5 s 3
(#4r P<0.05), NF-xB #£ik TG & & (¥ P>
0.05) (K2),
2.3 H NF-«BAMEARIETH

I NF-BAY 4b # HT29 1 SW480 4 i 0. 12,
24, 48 hJ&, Western bolt 43T 4i il ' CCRS . NF-xB.
PTEN . TRAF6 il PI3K % 1 ) £ &, 458 W,
NF-BAY 4b 35, BHET A GE K, HT29 F1 SW480 4 il
#1 CCR5, NF-kB. TRAF6 ., PI3K 7K 4 % ik 3 A 5
BT RS, I PTEN k2 Bia#a s G o P<
0.05) (¥3),
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Figure 1 Changes in protein expressions after treatment of CCRS inhibitor 1) P<0.05 vs. 0-h value
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B e | CoRs [— — — — |
PTEN | S ——

NF-kB ” . : —
(P ———
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El2 TRAFHIFEIFINEBMMERARIALN 1) S0htkhE, P<0.05
Figure 2 Changes in protein expressions after treatment of TRAF6 inhibitor 1) P<0.05 vs. 0-h value
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Figure 3 Changes in protein expressions after treatment of NF-kB inhibitor 1) P<0.05 vs. 0-h value
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2.4  S[EIHHIF A TE X 40 Be1 I 5E B 22 0l B, ) Ab PR 48 h 5 HT29 F1 SW480 4 Jifd 14 5 B
CCK-8 43 B A [6] #1 il 5] &b B2 f5 , HT29 A BAPE (¥ P<0.05) (El4),
SW480 i ¥ K i Ax b, 5 ExR, 5424 h b

4 CCK-8#T4miaigsE
Figure 4 Proliferation analysis by CCK-8 assay

2.5 AEHNFHIFIT AT IR ZRE TR0 55X LB, Maraviroc . MG132 DL & NF-BAY 4b
FIH] CCR5 #1417 (Maraviroe ) . TRAF6 410 i 1 B J5 HT29 F1 SW480 21 i 1T £ F1 = 22 fig J ¥4 B 1 [

(MG132) LA J& NF-«B ) #] ] (NF-BAY) 4b 2 i (¥ P<0.05) (E5),

HT29 F1 SW480 40 s, Transwell /)28 i 56 45 5 @K,

HT29
Xfﬁﬁéﬂ Maraviroc MGI32 NF- BAY
E J; ! " e W PG RIEE]
@v i_ ) ..\w .4' . _J P A % [ Maraviroc
2 A ‘ v ) VG132
kf &I ;{ i-v‘“ \fj ,. 1 \)3:,‘. B NF-BAY
- I

. A
&ﬁfx ‘- ;i'\' u, o, .m. 2 -.ﬂ(:

P e Maraviroc MG132 NF-BAY
e 2% R
1 Maraviroc
N MG132
W NF-BAY

o
5 Transwell AT 4ARIER FI{E 88 1) SXR4L R, P<0.05
Figure 5 Determination of cell migration and invasion abilities by Transwell assay 1) P<0.05 vs. control group
3 it g L g s HE AU 2 g B G A R 4 HL I o U A

PR, HAT e BURE RRE S, (B RN BT
2 M e i R R W —, B2 REMREFEA TR ER. Bl SBHERS
W3 %U_I}i'ﬁ?*{nﬁﬁi%u%?ﬁ}é, REARES 7 SR X R i A ARG T R R R, 4R
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WU, EER. DNA, RNA, il EYsmsEe
B R R g 9 78 (R A ) B At ) o

AW 5 45 R B, Maraviroe $11 #] HT29 1
SW480 i it t CCR5 £ 1 J& . Wi % P& ik PI3K 114 3%
ik, AR TRAF6 Fil NF-«B i #i5, fEd PTEN 1
Fik s FIH MG132 410 i 40 B TRAF6 8 H )5, WI
1 2% B A PI3K A1 CCRS Ay ik, i A 52 i) NF-k B #)
Fik, fEi PTEN K3k ; | NF-«B Eikf5, w4
F AR CCRS. TRAF6 il PI3K % ik, Jf1¢ #F PTEN
ik o Mz A5 5 38 # 1 CCR5 . TRAF6 Fll NF-«B
BH, ARG . TR AR B S . &
b, AN S B g A0 P NF-« B 38 1 8 45 TRAF6/
CCRS/PI3K {5 53 %, 2877 PTEN () % ik 78 45
L Ji it S v R AR .

NF-« B 5 5 3 J% W 3% R R 19 & (& T s T
M TE e . SRORE . AR . 4 A7 I A T A
B REREEMN . ARV RVN-BFS S5
RN SR, FFAERFRRELASET, Wit
) S I8 9 G R TR 2 b AR A 0L ORI AR A AH DG HIL
wil, AR L MR A . Wu SR IR 2
i 1 A Sty A1 235 Ky S AT 1) 790 AT S Ak ) o A s
WG YT R, T a0 NF-« B oA K R AR IR 9T
PEAL IS L ah o 25 B 98 41 41 P NF-«B {5 5l %
S TE bR R op R OCRRVE T, R BLES M R
HIOR R TS AH G, 3% 0T fE & 45 M e A o7
Rong 2519 % B MGP 34 Jii1 40 g P4 I 25 45 B 7 /K °F
& i NF-w B B2 1k, 306 A8 )5 M 41 Mg 58 T B 1 1
(PD-L1) ik, {#FZ5 EL % 40 il b CD8'T 4H i 4
W, SRR . Berkovich 275 3 43 #r 45
E R R G R RN E i AR R SRR,
45 R W] NF-« B i B% 9 20 2 5 45 W 0 & R M %
o, TR R AR R R AR R IA 5 AR A 3R
A Y, X 3 W] NF-« B 7 4 05 AN AR 1A 5 530 & 1%
YEM . Ma %3R8I B 4L 7 CCL3 M52 & CCRS 5
TRAF6 I NF-«kB ik 2 1E A8 5¢, Jf 0l i & TRAF6
A NF-«B {8 45 B i an e 36 5 . 1R BT .
X G ARMEGRAE R — 2, RSN HT29 Fi1 SW480 4
Jitl NF-« B {5 53 % AT 300 1 25 15 68 40 3 5 . iF
M M1Z22, Jf H 5 CCR5. TRAF6 Hl PI3K 15 5 i I%
EEP S

W R B, 5 IE W A4 L, TRAF6 7E £
A A AUrh A R IR G I, 5 3K TRAF6 A] IR
T A0 Mg AR AR AE, AR AERR A AR S . HRPU AN M
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FET- A M4 A i . Zhu Z5P48 Y, TRAF6 i 3%
Ik 45 i R E PR A A R ARR . S 4h, Garo
SRR 48 M g RE mT LA Bl IR &, B/ RNA-
146 7] L [7] TRAF6 9/ 45 K M 68 & A6, I IR i 45 7
miR-146 #1095/ 435 4 i TRAF6 R 24035 45 11 &%
SE AR B o Li 5520k B RNA PTEN £ 45 154 %
B AT, ] 8 i TRAF6 35 4 P45 4, 4
Akt BE R AL, IR RIER TR E RES 54 HW
i % . B L] 0 TRAF6 78 45 1 i £ 38 134,
Al e SR O R E JF R A OC . (B Wu FPE
TRAF6 i oF 3K 5 [ Wit 5E R R ik, R FEI ] b Kz —1a]
TR AR K B i R, X 5 AW 4 R A
K, " RES TRAF6 7 A [ i 53 24 58 v s AN [\ T
Ul A O . HL, ¥ TRAF6 11 45 B 6T
LY e 18 N G /13 B X L

Nishikawa 2512 % ¥ CCR5 K H i /& (CCL3 .
CCL4 F1 CCL5) 7F &5 1 M7 9 40 M & v 2o B 3R 56
CCRS 0 1] 35 44 P9 w] 400 4] [ e Jo3 T &t B 15 = 1) Jieb
JE AR, i H CCRS i B ik 5 45 B & W
ZARIE, RIAE & 2 i CCL3 A CCL4 7K 1 fig
S TN 25 5 W g R E BUS A bR & . CCRS R A
L H A S h Rk B E B, Hm Rk
HEREWG A BAM LR, GuZEPIEL I ARCR il i/
S8/ RNA-153-3p/CCRS 8 5 %l , 410 ) M2 5 105 40
MR Ak, 10 25 B g R A KRR RS . R AT
FEHEIR, CCRS 2 A [F W = ML 2 5 45 5 W s iF
&, AW R KM, CCRS J& TRAF6 T i i 45 5
K, 40l CCRS AT & ik HT29 40 M 14 5% . 1T %% Fl 4=
7, JF W E U PTEN 3k, X 50l 0F 55 45
—3,

PI3K {5 53 P 75 25 B W i & A FUR S vh il &
HEAER, Muzny 5P 1, 45 5 4401 PI3K
P SR 3k, M PI3K SE B AT ok 3% 4 W g b
FEHEIE . Mao ZFPRGE , SIPEPEIT (MOX) 7EMKAN
A0t o R G Y B 5T RE A0 AR R A . MOX H)
LSS AWk, (2aE B WS 2, 900 40 g 5
(] B AT 23 5 410 ] PI3K/Aky/mTOR {5 53 %, M
0 25 L P g 0F R L O A A N RS MR 1 AR K
Deng %5 2132 W] 225 348 Z2 3 3 B49% TLR4 4 5 (1 PI3K/
Akt/mTOR {5 55 il , 3% 5 50 Wk 240 e 0 15 gk O 0 9 B
WG 200 Jf 3 Ak R ML e 28, o8 T 38 1 4 1 i 98
B, AR T4 A M g AT ) U

AR A R K], H i NF-xB. TRAF6 L}
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ARG G . IR RIR 2B A G, ., PI3K i B 1
25 5 W i E R b R 4 OCHEVE R . PTEN J2 PI3K/Akt
T P g — R RN 5, PTEN (9 B 2% 0] 0% PI3K T
SECK I IR A K, T 209%~40% 155 B 1 4
1 958 B v & B PTEN 6k B 210 5 A BIF 58 45 18
— 5

g b, ARBEIE SRR, 45 H W A0 i A
TENF-xB 5% 364k, 54 I figid of |4 TRAF6 5
CCR5 Wy 3Rk, #0098 43+ PTEN Ay 36 ¥, M
S0 g 4 F PI3K B HO3E B T T T

FEF R FANEENERRAELER SR,

S % ik

[1] Kim Y, Lee J, Oh JH, et al. The association between coffee
consumption and risk of colorectal cancer in a Korean
population[J].  Nutrients, 2021, 13(8): 2753. doi: 10.3390/
nul3082753.

[2] Cekaite L, Eide PW, Lind GE, et al. microRNAs as growth
regulators, their function and biomarker status in colorectal
cancer[J]. Oncotarget, 2016, 7(6): 6476-6505. doi: 10.18632/
oncotarget.6390.

[3] Patel M, Horgan PG, McMillan DC, et al. NF-kB pathways in the
development and progression of colorectal cancer[J]. Transl Res,
2018, 197:43-56. doi: 10.1016/j.trs1.2018.02.002.

[4] Hartley AV, Wang BL, Jiang GL, et al. Regulation of a PRMT5/NF-
kB axis by phosphorylation of PRMTS at serine 15 in colorectal
cancer[J]. Int J Mol Sci, 2020, 21(10): E3684. doi: 10.3390/
ijms21103684.

[5] Xu HH, Liu TT, Li J, et al. Roburic acid targets TNF to inhibit the
NF- kB signaling pathway and suppress human colorectal cancer
cell growth[J]. Front Immunol, 2022, 13: 853165. doi: 10.3389/
fimmu.2022.853165.

[6] Bakshi HA, Quinn GA, Nasef MM, et al. Crocin inhibits
angiogenesis and metastasis in colon cancer via TNF- a/NF-kB/
VEGF pathways[J]. Cells, 2022, 11(9): 1502. doi: 10.3390/
cells11091502.

[7] Pervaiz A, Zepp M, Georges R, et al. Antineoplastic effects of
targeting CCRS and its therapeutic potential for colorectal cancer
liver metastasis[J]. J Cancer Res Clin Oncol, 2021, 147(1):73-91.
doi: 10.1007/s00432-020-9.

[8] Zhu GW, Cheng ZB, Wang Q, et al. TRAF6 regulates the signaling

pathway influencing colorectal cancer function through

© WA )3 of [ FF I F A EPTA

ubiquitination mechanisms[J]. Cancer Sci, 2022, 113(4): 1393-
1405. doi: 10.1111/cas.15302.

[9] Chen ZH, Wang C, Dong H, et al. Aspirin has a better effect on
PIK3CA mutant colorectal cancer cells by PI3K/Akt/Raptor
pathway[J]. Mol Med, 2020, 26(1):14. doi: 10.1186/s10020-020-5.

[10] Zheng L, Liang H, Zhang QL, et al. circPTENI, a circular RNA
generated from PTEN, suppresses cancer progression through
inhibition of TGF-/Smad signaling[J]. Mol Cancer, 2022, 21(1):
41. doi: 10.1186/s12943-022-y.

[11] Zygulska AL, Pierzchalski P. Novel diagnostic biomarkers in
colorectal cancer[J]. Int J Mol Sci, 2022, 23(2):852. doi: 10.3390/
ijms23020852.

[12] Testa U, Pelosi E, Castelli G. Colorectal cancer: genetic
abnormalities, tumor progression, tumor heterogeneity, clonal
evolution and tumor-initiating cells[J]. Med Sci, 2018, 6(2):31. doi:
10.3390/medsci6020031.

[13] Singh S, Singh TG. Role of nuclear factor kappa B (NF- k B)
signalling in neurodegenerative diseases: an mechanistic
approach[J]. Curr Neuropharmacol, 2020, 18(10): 918-935. doi:
10.2174/1570159X18666200207120949.

[14] Wu T, Wang G, Chen W, et al. Co-inhibition of BET proteins and
NF- kB as a potential therapy for colorectal cancer through
synergistic inhibiting MYC and FOXM1 expressions[J]. Cell Death
Dis, 2018. 9(3):315. doi: 10.1038/s41419-018-y.

[15] Xue CL, Gao Y, Li XC, et al. Mesenchymal stem cells derived from
adipose accelerate the progression of colon cancer by inducing a
MT-CAFs phenotype via TRPC3/NF- kB axis[J]. Stem Cell Res
Ther, 2022, 13(1):335. doi: 10.1186/s13287-022-5.

[16] Rong DW, Sun GS, Zheng ZY, et al. MGP promotes CD8" T cell
exhaustion by activating the NF- kB pathway leading to liver
metastasis of colorectal cancer[J]. Int J Biol Sci, 2022, 18(6):2345-
2361. doi: 10.7150/ijbs.70137.

[17] Berkovich L, Gerber M, Katzav A, et al. NF-kappa B expression in
resected specimen of colonic cancer is higher compared to its
expression in inflammatory bowel diseases and polyps[J]. Sci Rep,
2022, 12(1):16645. doi: 10.1038/s41598-022~7.

[18] Ma XQ, Su JD, Zhao SH, et al. CCL3 promotes proliferation
of colorectal cancer related with TRAF6/NF- k B molecular
pathway[J]. Contrast Media Mol Imaging, 2022, 2022: 2387192.
doi: 10.1155/2022/2387192.

[19] Wang JJ, Wu XJ, Jiang MY, et al. Mechanism by which TRAF6
participates in the immune regulation of autoimmune diseases and
cancer[J]. Biomed Res Int, 2020, 2020:4607197. doi: 10.1155/2020/
4607197.

[20] Zhu GW, Cheng ZB, Huang YJ, et al. TRAF6 promotes the

progression and growth of colorectal cancer through nuclear shuttle

http://www.zpwz.net


http://dx.doi.org/10.3390/nu13082753
http://dx.doi.org/10.3390/nu13082753
http://dx.doi.org/10.18632/oncotarget.6390
http://dx.doi.org/10.18632/oncotarget.6390
http://dx.doi.org/10.1016/j.trsl.2018.02.002
http://dx.doi.org/10.3390/ijms21103684
http://dx.doi.org/10.3390/ijms21103684
http://dx.doi.org/10.3389/fimmu.2022.853165
http://dx.doi.org/10.3389/fimmu.2022.853165
http://dx.doi.org/10.3390/cells11091502
http://dx.doi.org/10.3390/cells11091502
http://dx.doi.org/10.1007/s00432-020-9
http://dx.doi.org/10.1111/cas.15302
http://dx.doi.org/10.1186/s10020-020-5
http://dx.doi.org/10.1186/s12943-022-y
http://dx.doi.org/10.3390/ijms23020852
http://dx.doi.org/10.3390/ijms23020852
http://dx.doi.org/10.3390/medsci6020031
http://dx.doi.org/10.3390/medsci6020031
http://dx.doi.org/10.2174/1570159X18666200207120949
http://dx.doi.org/10.2174/1570159X18666200207120949
http://dx.doi.org/10.1038/s41419-018-y
http://dx.doi.org/10.1186/s13287-022-5
http://dx.doi.org/10.7150/ijbs.70137
http://dx.doi.org/10.1038/s41598-022-7
http://dx.doi.org/10.1155/2022/2387192
http://dx.doi.org/10.1155/2020/4607197
http://dx.doi.org/10.1155/2020/4607197

1372

g E

SRR R 5531 %

regulation NF-kB/c-Jun signaling pathway[J]. Life Sci, 2019, 235:
116831. doi: 10.1016/j.1fs.2019.116831.

[21] Garo LP, Ajay AK, Fujiwara M, et al. microRNA-146a limits
tumorigenic inflammation in colorectal cancer[J]. Nat Commun,
2021, 12(1):2419. doi: 10.1038/s41467-021-y.

[22]1 Li C, Li X. circPTEN suppresses colorectal cancer progression
through regulating PTEN/AKT pathway[J]. Mol Ther Nucleic
Acids, 2021, 26:1418-1432. doi: 10.1016/j.0mtn.2021.05.018.

[23] Wu H, Lu XX, Wang JR, et al. TRAF6 inhibits colorectal cancer
metastasis through regulating selective autophagic CTNNBI1/B -
catenin degradation and is targeted for GSK3B/GSK3[ -mediated
phosphorylation and degradation[J]. Autophagy, 2019, 15(9):1506~
1522. doi: 10.1080/15548627.2019.1586250.

[24] Nishikawa G, Kawada K, Nakagawa J, et al. Bone marrow-derived
mesenchymal stem cells promote colorectal cancer progression via
CCRS5[J]. Cell Death Dis, 2019, 10(4):264. doi: 10.1038/s41419~
019-2.

[25] Hu Y, Ding J, Wu C, et al. Differential expression and prognostic
correlation of immune related factors between right and left side
colorectal cancer[J]. Front Oncol, 2022, 12:845765. doi: 10.3389/
fonc.2022.845765.

[26] Gu JF, Sun RL, Tang DC, et al. Astragalus mongholicus Bunge-
Curcuma aromatica Salisb. suppresses growth and metastasis of
colorectal cancer cells by inhibiting M2 macrophage polarization

via a Spl/ZFAS1/miR-153-3p/CCRS regulatory axis[J]. Cell Biol

AT 2023 FEHERANBTRH

AT 2023 FRHERANBFLHNT, WiLBGHR

Toxicol, 2022, 38(4):679-697. doi: 10.1007/s10565-021-w.

[27] Muzny DM, Bainbridge MN, Chang K, et al. Comprehensive
molecular characterization of human colon and rectal cancer[J].
Nature, 2012, 487(7407):330-337. doi: 10.1038/nature11252.

[28] Mao Y, Xie H, Shu D, et al. Moxidectin induces autophagy arrest in
colorectal cancer[J] Med Oncol, 2022, 39(12): 211. doi: 10.1007/
$12032-022-5.

[29] Deng ZZ, Wu N, Suo QS, et al. Fucoidan, as an immunostimulator
promotes M1 macrophage differentiation and enhances the

chemotherapeutic sensitivity of capecitabine in colon cancer[J]. Int

2022,

J  Biol 222: 562-572. doi:

ijbiomac.2022.09.201.

Macromol, 10.1016/j.

[30] Xie YH, Chen YX, Fang JY. Comprehensive review of targeted
therapy for colorectal cancer[J]. Signal Transduct Target Ther,

2020, 5:22. doi: 10.1038/541392-020-2.
(AXm#t RF)

35| AR AR SR, JRbik, XA, 55 . 25 i 40 B P NF-
kB i ft 5 TRAF6 .CCRS & PTEN/PI3K i % ) & 2 AR F[T].
3w AR RE AR R, 2022, 31(10): 1363-1372. doi: 10.7659/.issn. 1005-
6947.2022.10.012

Cite this article as: He YQ, Su JD, Zhao SH, et al. Association of NF—
kB activation with TRAF6, CCRS and PTEN/PI3K pathway and its
role in colorectal cancer cells[J]. Chin J Gen Surg, 2022, 31(10):1363~
1372. doi: 10.7659/j.issn.1005-6947.2022.10.012

F1H MHEEMSIERELHR E7H FFRESMIRREIRR S EMF R
E2H PREMEERSIRKRFR £ PEESMIEREIRRS BRI R
E3H BERERPILCHSSRERT FoH BRERIMNEHIGR S ERIAAR
F4H BHMEEM SRR E108 BINHERES ERIFAR
58 RAREMENISESSAIRTT F118 FREBEIBRIMNIRREIRR S EM R
F6H mMERBFASENEST £128 MEMIERIRKRSEMFAR
WP B 53l S A2 & g 4T
© WA I3 # [ % 8 S B 4 3 BT http://www.zpwz.net


http://dx.doi.org/10.1016/j.lfs.2019.116831
http://dx.doi.org/10.1038/s41467-021-y
http://dx.doi.org/10.1016/j.omtn.2021.05.018
http://dx.doi.org/10.1080/15548627.2019.1586250
http://dx.doi.org/10.1038/s41419-019-2
http://dx.doi.org/10.1038/s41419-019-2
http://dx.doi.org/10.3389/fonc.2022.845765
http://dx.doi.org/10.3389/fonc.2022.845765
http://dx.doi.org/10.1007/s10565-021-w
http://dx.doi.org/10.1038/nature11252
http://dx.doi.org/10.1007/s12032-022-5
http://dx.doi.org/10.1007/s12032-022-5
http://dx.doi.org/10.1016/j.ijbiomac.2022.09.201
http://dx.doi.org/10.1016/j.ijbiomac.2022.09.201
http://dx.doi.org/10.1038/s41392-020-z
https://dx.doi.org/10.7659/j.issn.1005-6947.2022.10.012
https://dx.doi.org/10.7659/j.issn.1005-6947.2022.10.012
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.10.012

	1     材料与方法
	1.1 试验细胞
	1.2 试验试剂
	1.3 试验方法
	1.4 统计学处理

	2     结　果
	2.1 抑制CCR5细胞蛋白表达变化
	2.2 抑制TRAF6细胞蛋白表达变化
	2.3 抑制NF-κB细胞蛋白表达变化
	2.4 不同抑制剂处理对细胞增殖的影响
	2.5 不同抑制剂对细胞迁移和侵袭能力的影响

	3     讨　论

