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Abstract

In recent years, the importance of integrator complex (INT) in tumor biology has been gradually
revealed. These proteins are mainly responsible for mRNA transport and processing in normal
cells. However, in tumor cells, the function of INT is often altered due to genetic mutations or dy-
sregulated expression, and such changes may profoundly affect tumor formation, progression, and
microenvironment regulation. This review article synthesizes and analyzes recent research ad-

EFIH: Rtk BAR T EAYERE T BN KRR RE, 2024, 14(6): 71-77.
DOI: 10.12677/acm.2024.1461746


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2024.1461746
https://doi.org/10.12677/acm.2024.1461746
https://www.hanspub.org/

vances, focusing on how INT affects tumor cell proliferation, invasiveness, and drug resistance by
regulating mRNA processing and trafficking. It is shown that INT exhibits different expression
patterns and regulatory mechanisms in different types of tumors. In addition, this paper discusses
therapeutic strategies for targeting abnormal INT function, including newly developed small mo-
lecule inhibitors and gene therapy. By comprehensively reviewing the relevant literature, this
paper aims to provide a theoretical foundation and experimental basis for future research, espe-
cially in the development of precision medicine and personalized treatment strategies.

Keywords

Integrating Factor Complex, Cancer, Research Progress

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

B 77 AR A R R 20 2 RO, R AR U i AL AR R TV 2 R R L TE R R
AL REKGITHMEEERH. Kb, INT FEAEGIMA mRNA 1T RIS 2% A F i s i 7 i)
R, IEWEOLT, XEE AR mRNA BRI TAIERE, X 4ERRAH 0 ) B Al A BRIRAS 2O B (1]
[2]. SRT, TERPREAHALE, INT DDA gL AR SR E R AT 52 B0, X 8 5O m] R 2 0 s
(RT3 A% B ) e R 0 FR AL A1), AT B8 140 T BRI i v R 4 S o

AR T e R B, INT ANNAE R 40 e 1) A= A7 A g v e 5 SR, i L AT e A R foA 155
T iR PR AR 28 M ST A B U . DAL ME RO T b R R FE A DGR (3]0 ERLIE, TR
HA INT 7208 (9 SHREF RS MLE], 0TI & F 2 Wbk S F1A 7 $E i B B S 2 SCRIIR PR
NI

AREFR BRI S HT AT % T INT 7EAS [F) 28 2L g vh i AUk Je R ) B AT e e i 5 Py Lo
S EMRRIRE . BATHEAERTTE XS INT DBt R M ERTT SRS, B TE A SR MIT 7RI AR R FH 42 (it
B AT ]

2. INT B4 HIFThaE
2.1. INT 4549

A 72 A Y (Integrator complex, INT)E —HS 55N TR E QR &4, JLHAEETHEAART)
AT Re K EEAER 4], INT RIg5E 2%, FEAHE 14 M, 01 INTS1 £ INTS14, 4T
HEA R R TR, FEFEYHA RNA BAE 1 (Pol I/ 3 I FR[S] [6], I A AN WEEAXT AN T A
PP RRE T AT D RE M B 2 OC AR 7] [8]o FEFRTY INT MIZE A DB, INTS1 #1INTS11 I
BREMME LN, EN0aEAR G ENE TREAZ L, Bk 75 SN g ie e A E ST
INTS1 #4024 INT IS5 7, HEBERTUR 4R S SR M e A S, Bl 55 &N HAb T
BT ZAHEAER, INTSTAMUE TR AT ERE, LR T 5 IRAE RNA T fE 1A 2o
[F[9]. INTS11 WKL B 2 AL S M i [ 4%, B AE snRNA BRI P vhe AR, X — DR
SnRNA B AGEFE HH (P IR [ 7] INTS11 5 55— 0 5 INTS9 K& e, 3R 58 X — b #2[10]
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[11]. INTS1 A1 INTS11 FZhaEext TR %EF INT fIERBIERREE, SN2 EERAMER TES
RIS AR, X RNA PR A 0 TR 5 2% ) 5 R e ik 1A 4% B A 0o Fe [ 11

2.2. INT 89ThRE

INT £ 3 FZ A5 T pre-mRNA 1 33 i1 T, G4 3 i 1) V) A0 2 IR R AL « 1X — DhREXT T mRNA
I A% DA A DI RER A B G L[ 12]. B 1 2 5EEARMFE AR, INT £E 42 35 R R0E 1R
PERBNAS 7 Tt B B, GRS m S N 2 FE S, TR R SRR R IA . INT 454 7E Pol 1T
HJ C-terminal domain (CTD) L, X —4EMEHE R AP SE BRI [13]. XFIBFERILAZ INT H 53]
AL RUORHE, EAT1S snRNA BN TREW 53 K@M 2 RP AT . X —dREF, INT AU T
WHT A snRNA 361 3 FIREM TR, IOH R IEMIE R, XX snRNA W AESCE L, Hah, X
FhDIRERT T4 RNA ARSI FR AR A 08, 5 mRNA BIEANHH[14]. INT 3@id 5 Pol IT (¥AH FLAE
5 la b2 mRNA B0 T BB 1T Pol I V& PR R M e S A A %, adE T 520 mRNA [ =45
HAL AL R R A 15] [16] [17]. XFBIATIAEN & T INT /AR FRERIEM 2 HFMMAE, X
RNA N TR MR K EZ O ER .

ERE AT, INT 055 RIS Re R 5 e KA A8 BRI G, BEFiRE], FLip i
INTS3 FI INTS8 [ RAZELFRIA SR AT 1T B8 T S040 Mo & M3 2 . 20 B T3k A MoRa oA 5 A8 4k, X
LG H R R R S I OB R 2R (18] [19]. 534h, INT BBk B ARG S, LB A X4tk
ASHEATIE R S RE ), X — RAESRIRES, Rl RNA DI CAZ240 ) Wi b, Sos AR iR
SRR ST 7 XPhER-EPER ThREAITTRE 15 1 INT & & FE 40 M A= 1 2 B va o7 o i B 221

3. INT EREEFPH S FREFER
3.1. INT By F e

INT FI DR T A NI R IR A SR, X8 0 BEAE 22 P il (1 948 CLPGIESEXT INT &
ERK TR E R E L. Blin, INTS1 BRAEA] BE 2 R B & R 10 1L H 413 h g, 2110350 RNA 1
T IR R o X SRR RT3 S L S ) AR 200 L TR O R R PR R AR, AT N R RE 1) K 2E[20]
BEAh, INTS3 [k R A8 CE S Bk P €, IF 5 A R B SR 1R AR MEAT DR [21] . IXEE5RAR
I HE INT 2B snRNA Al mRNA KIRE ST, FEMAAHBARAS, AT G a3 e foy ik fee

3.2. INT RIELE

FESEAET, INT MPHE R RI5 7 12 o R ik e A E TR B R B 3K . SRR ZUMEL, om4l
AP RELE INT L3 R RIE K R AR BB, XA S5 AN R I R S5 R DI G . i, BT R IAE
R B . INTS1 [ R R IE 5 N R (R 2 AN BRAR M A A7 AR O . XA RIA SRR T L L %
ML AL, L R R AL B, 40 DNA R ML ER B RSB [22]. BRAh,  Ja 5k DRIMI b 88 10
FEDA I P00 3 AT RE B INT IR AOERIA R . X EEHL IR EENT INT E5R DR, il
il B B T INT A, 38 VT B B 2 SO R A TR B RA & -

3.3. X R RN 2R

H T PR AR B A 2R I B0 INT DY RE R fiGxhi il Ve 7 B BB 3. DIRER A A INT i A
) RNA I TR KRB 1%, AR A%, RPTipusies, fedtdts, Mmfedt it e, INT
R SOt 2 BB R R RE VR 9T A USE e BTN, 253 R B 570 5 mRINA B4 T 224k vl g B4k
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J7 R YR YT I 25(23] [24].
4. INT FTEREF B9 TFHLH
4.1. RERBMINGERR

TEMRE R S, INT WL R RASE S | OB R ER, FEnl2 INTS1 A INTS11 AL A% INT
MThRer=E R . XGOSR T AR R RS TAE, 385307 0 40 M 54 i A 4 g 1%
A IE N RIE R E RS INTST IR 4ERF INT 45M 52 BRI ThBE A HE . INTS1 HIRAT A B €
# RNA N THBE, B S 8CR I TaA %0 T RNA 8. XA S5 RNA IR 2R T 4000 G
A, PUEL T IEE A AE 5L FE e, AT MR TR B SR VE T 4 JEBR FIE A [25]. INTST1 W
FE snRNA BRI B AL PP B oD A B . INTS11 A HE T snRNA IR BGERE, T Em 1
Al mRNA MIEH BTH2(26]). XMEIEGS BRI E TR S ERHEAN~E, XEREEAOATREIA
B0 5 TR B 2R 25 7 0 1 e R T B

4.2. BIEXRIBZERHT

INT SVFE (1 TEAREAN I SR e rh R I R R A A, e Ay, b g 11 7™ B AR P A ik R LA
FUIANE. B, BEFORIL, 7ERF P RE e FOF A0 e v, 5 1 INTSS 58748 55 5 vy 1 g 43 25 F
BNV EAR B YIAIR[27] [28]0 X LETAR IR 5 HUE R B 1S 1948 1k, B4I0 T Ieed (5% R A7 ARt 5 4
SR 251 . fEMfE r, INTS11 A8 S 5O S DNA i H5%. B2 51 % DNA 45, M
T HUE R A A E R [29]. INTS11 RASH] Rl A 22 5 DNA 25 F04H M 8 T AH CHE K 1) RNA 0
T, i R R R o SR LR e (AT O AR B T e SRR, R AR TTIE 7
WREK[30]. TELE M, 2% T USRS H T RAZ M, INT WHRMRIE I, XERABZN T2
B 5 e SR P e HAh SGHE T AT (A0 Wnt/B-catenin 15 538 4 4L M I ELAE T, AT M 1 45 5
JiE R B AR (3 1] RV, INT V3 (1) 9848 R R IA VR 7S RE % J LA RS SR i, X b
R EAIE R T HERE R R, HONE AN [F) e R (AN AL TR T g S i 1 S L) 41 BE Al

43. INT TRERIERE

INT 3 {3 IE 7K T 1E 22 Fshe v i WA AL, I SR X 0075 [ 45 Joy S J6 97 ISP AR B3 oM. R
MUBAEHLE], a0 INT S ) 7 X F 3L, 2% SEOLRE R, masE A &m0 nl e85 INT
B G SR o BEAh, FEFRERIRE O RIA M R AT DL R INT Wk, M (i 8o &
RITE R 5, INTS1 AT INTS11 MV (17K T il & 5 e 1R 22 PR EANAS R 15 %5 UIAH 5K [22]
[32] [33]. fldn, fEAPEAE BREAFHIRF, INTS11 (IR FRIE BT H AR (R R Z 1 3 R ik it v i S B 1
F, SHIMPEE R BB G . 1Pl i 30 mT eI ik 18 5 A 5 35 DR ) 3 0 SR 484 55 g 4T i 1) 42 2% e )
HAEERE ST, TN R 90 (¥ 32k g [34]

5. INT FERIESHRITE D
5.1. BEIARTT/5E

FH/NGFA0HIR SR A INT BT R 2R T B3R T — P RRRE VA 7 SR o I LB 745 m] R 2l 1
YA INT DhRERRAS A OC I S FE R Rk vtk o T LA TN TR e e 45 6 INT FOOCHE 2,
INTS1 A1 INTS11, LG @t BHETAS IERA ) RNA J0 T, I Seifi 77 m] DU &R IE 5 (1) 2 R R I8 IF
RS B . IEAEBHTIONI CZHE T INT WRFIE S /N FAHEAE S H . X R IIE
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FEAR IR AL R A0 rh INT 057, R0 15 iR Th BE R S2M e Ak, BTN SR 59T 24
IS, PR E SIS H SE B RO G503, AT iy INT ZhRERsfs (e ik 10 2o 1 72 -

5.2. EERITREG

BERGYT 8IS BAEA OE INT WAL N RAB TR ME 7 5 —Fh 757, CRISPR/Cas9 55 Sk it Bk K 4 4 47
ARAT DR 7 A2 I INT JE K 9 (14 8 AR 4 R, MR H B Dh R . 18 CRISPR/Cas9 X FEHIHA
VRG] DNA Kt 7T 2 TR, VA ESEOINT hEERS I R AR [35]. X Rkt o
DRZIFRN BRI B DR 25 1) INT 0B 8 AR s Rl A W 51 7)o IEFETF R SRIaVEST V%, AEAR AN B
R SR EAT SE N G, DAAYIE INT 0748, XS24 1E (1 40 M Bt J5 gl 38 96 B8 51 N R R
¥ 2 40 70 1E 5 A B R P A A i A K o X — SRS AN KB AR A SR I, 1T ELIE it T —FhAS
PRI TT J7 2, T R R EUCE LI R 45

6. BESRE
6.1. PR SHIE

BLIA INT AEREAETR YT A BAT EORIUAT S, BT LABECa f it o S50 4R 57 AN 2 (R G R 2R
SRR IEAEBEAT BT T I S 0. R 20 22 W R BE )iy T P A 2k . TP R AT, B4E INT
F 7, AT DA S [ I 1) 22 bR AR SR IX — IR . A R RN T AR 3 R GO T I RIG T R R R
PR RN, FORRRFEM R D AL RN oG . b, XM TFUE G 22 Ak, Rl ek K i,
BUENG AR R AT AT, AR EA A S R ARG R

6.2. RKERFIE

INT {ERRITEE IR R VDb T IR B, R I LMt & et oM RS AT A VF 2 TAR A PRt
Bo0s T VP4l INT BE AR YT BT e AN 2 4k SO0 H 2L 45X INTT J 750 sk DR 7 7 ¥k PV i 52 425 A 244K 3h 7
S HIARTD IR 9 LU BT R T T IE R o BEAE AT INT ML K28 T AR IINIR, ¥R 97w LAAERS
ORI TEAL . BAREE INT RACH B ] AE 52 2 T4 X Ly I DRI 1% £ 8 B S i KDV 7 53

FLR) INT AIF AR e TRt T BRI . I R E S 170 T IhRERERS, BE T iR
FUATF A A SRR T U i, PT Re SR m R ELEIE F e N T TG . 35522 BT T AT PR 1k 38X
TR R SIS F A RIRID B R E R, INT D) Re RS 9 ah e S5 SR AUR i 2.

INT {EEAEY A A E R 207, Smapom it RANG ST RN o 2 — 2 (R FE I 2L
(K1, DAZE S ) W HC D R AR I e R AR T AR 3 MUl INT 19 52 2% PEAM AT LAIIRFRAT TR 0
MUEEME, & AT LI BIETIRIR T A ST TE 7
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