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Abstract

Colorectal cancer (CRC) is one of the most common malignant tumors. In recent years, with the de-
velopment of treatment methods such as surgical resection, radiotherapy, chemotherapy, immuno-
therapy, and targeted therapy, the 5-year survival rate of CRC patients has significantly improved.
However, metastasis and recurrence of the disease remain major challenges in the clinical treat-
ment of CRC. Therefore, identifying effective therapeutic targets for colorectal cancer and enhanc-
ing treatment sensitivity are crucial for improving patient survival rates. Through literature review,
it can be found that the NF-xB signaling pathway is widely involved in the occurrence and develop-
ment of cancer. In colorectal cancer, NF-kB plays a key role in cancer-related processes such as cell
proliferation, apoptosis, angiogenesis, and metastasis. However, the evidence indicating the in-
volvement of NF-kB in these cancer-related processes is mainly obtained from cell lines and animal
models. Due to the lack of studies on human tissues, the clinical evidence for NF-kB in CRC patients
is limited. This article will summarize the relevant evidence on how NF-kB participates in the de-
velopment and progression of colorectal cancer and comment on future work.
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1. 5|8

25 H 7 M 98 (colorectal neoplasia and colorectal cancer, CRC)s & 4= ERVE FE N &KW R HEL B =A0[1], #A
e BRI AE A U T E R N, e E, B LS B R R R N JE T NUAL, SRR
THTAL[2]. RETGERIEE TRV, BT 97 REIEIT . BFET ST FRIKRE, CRC &
TS FAMARRERSB], (B, ERNEEMERNARZ CRC RGP, Kk, #i%E CRC
A RORITHE A, SR ENATT USRI R 48 B AR AR ER ) 0GR, AR B A AT AR (R R T IR 3R 28 T IA F
FE W, BBl H R U S5 R UG AR YRR S LSRR BRI SRS T 5 i R A AR A e . B
SCERR IR, NF-«B (5 Sl B AF N MBI N RRE S %% i) OCBIE RS, H o EiEi S 2 e r
RAEREFEYIMEIG. £ CRC H, ZiE M@ R ig g, Mo, MR B RE, S5
IR 5 B E R A B 4R
2. NF-«B B &

2.1 NF-xB 45#4)

NF-xB & MR 73R, 182 A B 3 fe p R BB o NF-xB 8 EH > n 3 DNA &
G RAL X, XA XS Rel A5 45 #433(Rel homology domain, RHD), H L& —M&ZE AT 41
(nuclear localization sequence, NLS), RHD 0¥ NF-«B & [ NGUHUAZ, 455455 1) DNA A7 55 («B A7 55),
TR SIS R ) e 5, ASEIUREE A 45 4] b4h, NF-«B KIRA 5 ANk, 7l
p65 (RelA). RelB. c-Rel. pl05/p50 Al pl00/p52, iXEL#ESERT4x%) 2 5 YRR )5 K R IA#EAT
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o XU FRAAE AORE . AR B AL SRR A I HERE . AHRE RS

TERHESI Y, NF-«B B0 LA AN GE: © PARHATE A ) NF-«B & H, B4E5HES)
) p100 F1 p105, pl00 Fl pl05 &t — B4k 20S B EHEFAIN TE/ME, HEREATN o b4, MR
p50 Al p52 (TEHEE R, @ LR LR 41 Rel I, W HEHESIY) RelA. RelB #l c-Rel. X
ANTESEE AT LLiE IS H RHD 1781 Eexf AP 41 C A0 1) RHD FFF#1 xR X 43 [5]. B NF-«B & & H
c Uiy #1152 [ (ankyrin, ANK)EE 544038, Rel B2 SH o b WU 45 MK S ]

2.2. NF-xB B RS S @

NF-xB 45 5 Fh A [ (38 1%, Hi 78 (A A d 7R f) NF-xB 385, P9 RhE 52 AR R E0EHLE] . 8175 NF-
B I AR 2 B SRE A M R 0, b W2 R A SEIR T @ (tumor necrosis factor alpha, TNF-a),
TNF-o s&—FoEa e R MM T, fERBEIige. &5, MR MR Ty it 2 o0E
BHER . [FB A RIEFR TNF-a /E8 NF-«B 15 54 30 BN, K5 RelA %560, ATt
o AN L 7 DL R AR it HOBAME FE Ak 6] 0 ML) NF-xB 38 %t m] B 99 JE AR A 96 43 745 2 (pathogen-associated mo-
lecular patterns, PAMPs)#i, (R4 b R 51 52 & (Pattern recognition receptor, PRRs). toll #3524
(Toll-like receptors, TLR)A t 41 fifd 5244 (T cell receptor, TCR), # PAMPs ¥, $ALRZEm G501 .

$47Y NF-«B I8 #S H 05 i R T 1B (KK E SWHIE R, KK ZE5PN5E b =M E
B R AL TE 3L TKK o AT IKK B, PAK 5 7 3 NF-«B 4475 T FI(NEMO B8 IKKy) [7]. £ B4,
JLAY[) NF-«B & HIEH 5 HAHR kB 456, FEEMMBPT AT RIGEIRE . ERAER IR, i
TNF-a fl IL-6, IxB #% IKK E&WBERIL, S5 RAZ RAKE AR AR SR, B0 2 1 NF-«B —
RAR(E p50 Al p65 WEE) [8]. —IRAKBE S 2 hrdk N MAZ IS T sE B R e ) . AE MA@ B, NF-
kB iLAEE R ikBa, I H. ixBa 1@ G BALEIFNG] NF-«B, 1X—@4A & s E AT gy, kgl s
FEEET IKKo B0E pS2 Fl RelB, SHALREM L, JEMAGEEH NF-«B 13805 85 508 H R0 [H]
A [4]. 1 B AR A S AR R — /NS 2 A OB, Ptk B8 25 B 52 4R (lymphotoxin-freceptor, LTAR)-
TNF FKJ% b MfiG bR 7 524K (B cell activating factor receptor, BAFFR). CD40 1 NF-«xB 52K A+
(receptor activator of NF-«xB, RANK), X2 ALE SR ERALS G5, 2Wus NF-«B 175 FIEF(NIK), i
MBI IS IKKa /9/. WOEH IKKa B S RERRIL pl00/RelB 575 — SR A (1 B2 B A o 22 Z IR VR e, 2
Jei B AR p100 F ¢ 3 inb FESSHE B AR, 5505 T2 p100 ) p52 KM T A p52/RelB I AL[8]. HuE
(1) p52/RelB 55 — FAARH f5 SV «B MR 145G, BSOS HEER R A, IXERNS 524
Vi oiee, OAERARYEMR M T A b AR BARIETE W TROIR 0 B s AN 4 23 Ak 10]

2.3. RIEBIT NF-«B (BB EEMER

NF-«B RE R 2E B At KL, (A NF«B JLPEREMARTRE, R EB2— P EER
M IAETA T 24 NF-«B WUE 5, AT 53 AORE N [n) e hE 77 e R R o Eban A3 2R 48 ) 7 (Hepatitis B
virus, HBV) & JT 4l Jfi J& (Hepatocellular carcinoma, HCC) ] == Z2 /& % (K 25, 15t | THEAT 1 JER G 5 0 FIELAH 5%
WL ZHZ( mucosal-associated lymphoid tissue, MALT)#k LR A B e 9% . I8 A SCHR$E 2 NF-«B 7] g
FESE W AR IR R A R R B AR, HAA I 50%I1 45 iz 2 AH 5C g 16 /0 LA 5 mh s ) 1)
SEH I NF-xB 354611 [FIRS£E JORE SOV A, NF-«B A8 £ #ak A F(CXCL1. CXCL2. CXCL3
)AL 7 (TNFa IL-18+ IL-6+ IL-8 &§), £ 5 [ SOAT 0E i AR i 5 EH . I H. NF-«B S
TE GRS 2 T FEUH S, AR G 8 AL AR e AN RO BB IR I O A B T AR
J IR IR B, AT E— I R 1) e A 5 R R [10]
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3.NF-«B (ES &S RAEGEETNEEER

CRC {3k @ Al Ul 2 RS S @ B HEAT T, ELl Int-1 (WNTS 50 H . BEARELIUEE 3-34it/ & A
B B (PIBK/AKIE I 2 B A KK 732 A8 B . Ras [FIVR SR 5 A B 2229 JRU% A0 88 1 S i L
J NF-xB {5 SB[ 12]. XA F 15 S8 B CRC BT E 2% HARH 528 . A 0K 8 58 NF-«B 15
Sl A A T H M CRC MR . 7EMR R AR, I NF-«B 15 532 vl (2 2k i 83 40 i 11
B <IN 1= 2 S5 AN S 111 i i 7 o A N T 18

3.1 NFxB {Ri#E 4 paisE

S ESAN G1 F] S AR AERR I BN T4 B s il 2 oCE 2, H K EL & FEE IS A Z 1%
1), T 24 L S 5 R L A e PR OB 7 2 — , R 4 7 R R R IR 45 SR 13 ] Forh, 4t ) B3 25 11 D1 (cyclin
D1, CCND1)72 FH A4 4k 11q13 CCNDI1 B 9 i i 40 o (G 1 ) E 22075 R+ [14]. 24 NF-«B 15 5@
P WOEIT, JGEFE R Cyclin D1 W 2xid 3805, AR5 5 S04 M sl 5 JF 75 5 40 i R A RE R/ S 3, ol
HHMIAEA 2207 245 5 2B E L PP, Sod FEMMMm A A, R& SR AEK[15].

3.2 NF-«B B AIMEAN VEGF BY_L i B8 2= 8 in 25 59 4 iR

G 2 PR T LA ORE SRV A R AR ARG B, DR R A L N IR RS, B DU 1)
AR AR R RE IR EEMEN . ERZEURES, T E I o g
. ERMEGTGIERR16]. EHEFED NF-«B 0381 8 5 0 8 A= i 8 a8 o i 4B K7
(vascular endothelial growth factor, VEGF). EME4HME % SE 8 H-1 A1 oxe BAL 7 Eiik 8 fEdk il B A m, M
TR IR (2 2% o (]IS L b8 1R R AR R R b, JFG P B ARORS T 78 A2 1A IV L 7, (L i o SR AN T ) AR K
O ARREE, EOERRMTY, MI AT IR R A KRR, A SCRIRIE, NF-«B FIGRES
F -1 (hypoxia inducible factor-1, HIF-1)# Uk I 7E A B2 40 i AT /R D9 LR S B R B s DR, AT S i
ARUAN I A FIBR FR 2SR, NF-<B Al HIF-1 A0 20 5080 E 706 IL-8 5 5% S Al VEGF IR,
b5 VEGF 18 10 P R 42214 1) VEGF Z24k-2 (VEGFR-2) 23145 M T AL, X R 2> (e 10E Py 5z 48
OB BRI AE %, AT 2F I 5 A BRI E F73 FR TEA B (tumor microenvironment, TME) (AR #&E B[ 17]
[18].

3.3. NFxB 1= 4Hpa A

NF-«B {5 5@ I 1 2 0 Al 23 o i R ALy, 1300 S 1 Ad i T PR i o T 5 40 i 1 A
B, TERME A MBI P R IEEEERM . W ERTIR, NF-«B {5 5@ #4 TNFo RIS, TKKs B4
MO ixB, BEJE R TBCHAE S536 17 s B IL I RelA %5 NF-xB 43 ¥, RelA MANHGH3ENHAEAZ, (EMI
G Eh s SR IS S, BEI FREE CCNDI. Bel-2 RIS, A4 MR R . A AIFEI%[19].
CCNDI1 & —FhEum s R A G1/S iy Re 5V R 11, %28 R A 2Rk T A7 B 1 200 e o) 300 P e J R 39 3 o
Bel-2 MU w] LIRS LA 40 B 08 1o 4R BRAR P AR T, (R IR 128 [ Bax 273 1& BNk ik Hh (2 k4 i
3 o R RS AN IRt ¢ & 52T caspases9 A1 HLAEH 2k 4i M T, (E2 7E o 4 i v,
NF-«B [ Bel-2 %1%, MIMFH L Bax 235 S ARAA R A0 (L3R ¢ FRRRTSC 24 S 40 L R T2 20]

4. YL NF-xB {55188 s B BhE S 08 7T SR

Y NF-xB {5 5 3 BE A2 AR PO B (R L SO FEE ] M NF-«B 5 5 8 B B VFR] TR G
J7 o FEIGIR L f 2 A F AU NF-xB AL 250/ 0 B R - R E AR 5T 28 25 (NS AIDs) AL 2477 XU
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Zi. lan, BERE RS RS, B R S B - B A VR A NF-«B 0, BRI
NF-«B #f X\ DNA 285G 4055, [ S8 75 ikBa [ s AIG s, ATTIE I NF-«B 76248 ff oi rh R B (211
WV e A FH T NF-xB 108% 51 K7 i B =] DT AR T 4] IKK s (935 14 AT BT ixBa 1 AR . B
T ) $L R NF-«B i 1) B 73 A, 53— P43 2 FEL BT G Ui 4 e B D B

4.1. SRR S HHISIER

NF-xB 15 5 0k 3= Bhd i IR R B -0 3248 E4IIA 251 20K, toll FEZARSE SR M i 1 5
g, FrPARRATTAT DL SR et At 4B R 1 52 4 . Eedndu I IR AE IR -0 3244, fEIRIRBEFid, #r—A%
R R BE R F-a (TNF-a) BRIP4 ozoralizumab 75 17 N 5 5 A A8 & 7m HUAR = I R T 24 [22]. BAR T
T B BB IASE R T-o ZAKZ54), LLinge RAE Bht. HARE . FARBHT. FZERAHAL
FIARBYL, HRRE XL YLEFN ] 2 R A K+ TNF-a 75 1 R 8 BEAEH, HkEZ 1)
5470 TNF-a 230K A R ORARGE C & L. FEWAEST TNF-a 167 0] R R, B4 a3 Bz kol
BB L, SRR 20N, DA X 1 M I G 1) 2 I 38 0, R A 0 2 2R T 98 98 5 1) P 0 S 5
BIER23]. e, ANEDTE-EPPT TNF-o 2590 SECNFEREWEH . EXME T, ATV Z##T
BT, DA InFRATT X L @l R F SR JE B BOR ML G R &R, IF B A s B eAT, R
Jee i RR (A BVR T

4.2. NF-xB B IKK E8498540%ER

M SCIRATT AT LLSNIE TKK 2 A0 R0 A8 M7 () NF-xB B e B A% 0 E . I3l IKK 54
YIRS WVF R AT ey —Fia YT ik Ehani gt e nT DA ] IKK &Y M0 NF-«B 18 8% 1 3#0E
[24] . SR, A7 FF AT 2008 g v v 45 K D P A Y o B PR B 22 70 ) A P S H v o B ) S 040
B BATAT ABR AR, [RIET A P AR El i A DL B B B AME I ALHI 259 o X AR RERT AR =7 R, Ik
AEIMERT, SURT LA TE R A KB AL H s B 2 g o Ll s e 20 e AR BT 8 oK DU mT LA
ZF#{K NFxkB. TNF-a. IL-18. AR EVARE I 20+ (W0 E G 8B 2R) 7K F[25]. X B RTT- V67 FhE =2
—FPIRAE BTSSR TT SRS .

4.3. JBiFHIE) IKKy/NEMO M i BE B i 2 i 80E

IKKy, H#HA NF-«B 2 FATH, 2 IKK ZE8Y0RTrEs. Hamaiims L 52 &5mmaan
i IKK BAW R0 . 50| IKKa 5% IKKS S E80™ E 8 A R, ] IKKy {2 IKK Z 597 5 1) NF-
kB 1@, 1A IKKe 8L IKKA Y ERAE R M AR AT . A SCERIRE B IR & s 38 (Glycogen
synthase kinase 3beta, GSK-34)A] LLiE i iRk NEMO n 3 M3 AT ) L L2 Z iR 7% 3E S 5 IKKy/NEMO 1
¥, 4 GSK-38 fELERI ] NEMO RAERMITERL, K2 M/NRIEKR BT = GSK-3p i 2 KTk
Ak AR PSR TS, X KRR 582 nemo MIBNIZEAL, IXEEEHR K I, GSK-3p ik S35
NF-xB {5 5 I8 7E X TNFo Rl A H BB [26] 0 SRFRAT AT DA R 3ps R, — Ml m
R IR R AR S A, X RIS A GSK-38 BRA IR, (HE S NEMO KR, M
] NF-«B 555 S . 4L JLEEW 7 NEMO Binding Domain (NBD)E# T & I T4 NEMO 5
IKKa 5% IKKS 454, HAMH] KE 1 510 NF-«B B8R 4%, X NF-xB JERHE M 520 1R /N ol 5 A 520 .
{H 2 BT PR AR I 2R AR PR 2 v 1) R, BELAS T 33— B IR RTT R [27]. H RTIEANTE # H 2 A n] LA
HE— 25 R R AT R I R o 75

NF-«xB S 1E LT B 18 Mg h 8 A s E T, JEE 3T R Mt AL H .. el kA5
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5%, MUEE &I AEREIER, T H LGP A5 Tt vl 4L [ . (H2AE

o A L Hf 1t BE Wy

NF-xB "] e 2 LS R IR . # NF-xB IR REHR G007 07 S MG T AT RESEA 2. BEdh, IR
69T AT AR & NF-B #0175 A E A 98RE 25 5455 A1), SRIT A4 X S L e (A R PR IR T
BE AT MR EOR, LT T 259idax,  mr 8 B 3A T8 s D i 259, 41 B AR A PR X 35
Al %183 NF-«B 2 5 VF Z AP R E 2 A, @45 NF-«B M7 AR T B . JREERSK,

FATH € 2B B 2 10 NF-B EB LG, RS IORA SRR AT

ARG, T HLIE Kt

T BHERIT . AR @R B BT AE BT 57y T 7 25 2 1 5 R 7T,
PARL 1677 405 -
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