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H E.THEL LTI B MG, ASL kB % A (human papillomavirus, HPV) & 3 % & # 5% & 3 9% 47 % % 69
F&7HA HPVAE AL 5 EDNAELSZTHB LA AWM XY . BRI — HHMHEE G (heterogeneous
nuclear ribonucleoproteins, hnRNP)#E 4 — £ T 26y RNA L 4% 6, AR A FHFR T2 mRNABE 4K fedF
ERBETHEEETZAE ENMBAT B8 BEFIHELESHREI R PRALERD, AHFXEHL,
HPV A B4 F A A4 AT 5 haRNPs 45 F M 25 4 0945 5 BT H A R & ALk F T LR T ZALW 1A .
A A hnRNPs 42 HPV B R 2 8 3 2 A P 69 48 A 55 du sl 69 S 30 A 20 3t R 3 AT 4538, VA0 ok '8 20 58 A0 AL )
R AR TFHEET EBRER,
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A study on the regulation of HPV by hnRNPs and its role in
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Abstract: Cervical cancer is a common malignant tumor in women. Infection with human papillomavirus
(HPV) is recognized as the primary etiological factor for cervical cancer and its precursor lesions. The integra-
tion of HPV genome into the host DNA represents a critical process in cervical carcinogenesis. As an important
family of RNA-binding proteins, heterogeneous nuclear ribonucleoproteins (hnRNPs) perform essential roles
in multiple facets of nucleic acid metabolism, encompassing alternative splicing, the regulation of mRNA stabil-
ity, transcriptional modulation, and post-translational modifications. They are also implicated in various patho-
logical processes, such as tumor apoptosis, metastasis, invasion, and malignant transformation. Notably, the
HPV genome contains several binding sites for hnRNPs, suggesting that these proteins may significantly con-
tribute to the development and progression of cervical lesions. This review summarizes recent advances in the
mechanisms of hnRNPs regulating HPV and their involvement in cervical carcinogenesis, aiming to provide
new insights into the pathogenesis of cervical cancer and the identification of potential therapeutic targets.
Keywords: cervical cancer; heterogeneous nuclear ribonucleoproteins (hnRNPs) ; human papillomavirus
(HPV) ; mechanism
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R RN N S B A R PSS PO
HPV16EF A4 & T NI K E4 E6 19 557 #2407
JLCUFR SD sl 5y #22 it 4, HAR AL 45 SD226 . SD88O0
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Figure 2 Distribution of splice sites and polyadenylation sites in the HPV16 genome
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i 414

hnRNPs 7£ HPV16 mRNA 87 4% it F2 v 353 1 %5
B O, HPV G 8 BOR 56 A9 15 1k fn 3k
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22 [A] A 3 1 B ) T SIRNA o ok 52 56 o — A5 4iF
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HPV16 L1 4% X N5 5\ & AG T 91 (19 59 4 DT ER
T, AT A i HPV 16 B 359 3'85 #2437 55 SA5639 (1)
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PEFHRCRI™S . hnRNP C1 BB 5 %% 3 509 39k #1
PR IX 25 A, UE T S B4 T R D 33 HE /Y 575 $E 47 a5
SD3632, it & A W mRNA™ i hnRNP D I ]
55 SD3632 483 ESS Ju i i M > AUAGUA 57
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DU AR, 2 510 mRNA 3 5 a9 350, £
W I 4 4% A 8 (1 (PTB, B hnRNP D 7] fig i i 5 H
fl hnRNPs 3 G410 il P4 87 3547 550, SE R SD3632 47
BT B OE Y T hnRNP H W 68 15 B L2 g 5 X
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Table 1 Effects of hnRNPs on HPV 16 Genes

hnRNPs H br L ROwE
hnRNP A1 E6.E7 E6 4P F A ER, SA5639 4 i
hnRNP A2/B1 E6.E7.E4 E6 515 TR bR 0 g i
hnRNP C1/C2 E4 B3 3'UTR SD3632 BT JE /4 k1Y
hnRNP D E4 SD3632 il
hnRNP H L2 St L) R IR R A
hnRNP I(PTB) R 3'UTR it L) B S R AL

3.2 hnRNPs#ZEFEMHIAE HPV mRNAK T
B % J5 & i (post-translational modifications,
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T 2R B P S A B A R 25 A RE ) R ER R Y
TR R PR AR E A S AT RS, DL S
b 53 = 4 AH B AR FH A5 7 A 5 ) 36 T 46 S8 AR 1T
RERY ZREMEDY . B R IL . ol P Rk 5 Rk
EHATC AR WL PTM 2R . 40 i DNA i 4i
Sz B ML (DNA damage response, DDR) 7 HPV #9
Afw I R A EEAEN . Y AR HPV T,
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SERLH B REE AL H . #E DDR BYE 5 908K
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mRNA B #: 5 RIBITMRILMW RNAG G EA .5
HPV16 3 [ 41 45 41, e 28 15 i HPV 16 J [H 3 3k
WS . 5 A HFSE R, hnRNP K (19 KH 45 #4) 35
B3 e A Wl R AR B i i, 23 % H 5 RNA 8¢ DNA |
A Re I A . R E SR K B, p300 A 3 1
AR SR L&, 25 T hnRNP A1%F Hela 41 i
G RBE IR MIEES . — RIS R
$&75 ,hnRNPs 1 PTM 7] fig 38 i Bz m#: 5 HPV
KAEAER B m HPV 3 5 19 358, i 22 5 sl
A% A . T hnRNPs 76 87 32 0 £ . mRNA §4
B PEATER PR R A% O F L hnRNPs 940k 5 3
SRR YT IV R A A LA W R I P A A 1

4 hnRNPs 7E & #0528 9 19 7F H

hnRNPs BE R i 5 RNA 454, g 5%

Tl 56 B3 3l )% 9 & AR A B L R 2 5 O 4
PG B G55 U iS55 % — &
IR Y. AR5 R BT hnRNPs 5 B 9 il
SRR B B A5 2o iR PR IR B R A A A
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VA N M A ) 2 Dy e A R B AR W R AE 2 A D i
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g% R B, W A E S0 AR 7 R FE A INE], hnRNP E1
[ 2235 K 7 5 B35 T BRI B 3 . QING &5k
JEA AL X 116 44 455 IR % 5 DU % M 19 hnRNP
E2 8 (R B AKCTFHEAT A I, 25 5 R 7 3509 41 21

hnRNP E2 & A R B K@ FIE® A4,
FAY S5 003 2o 40 8 414k 25, 43 W 1 50 1 5 Ji 4l
Zirp— 4] RNA 45 4 % H (55 hnRNP A1 .hnRNP
C1/C2.hnRNP H . hnRNP I, ASF/SF2. SR %& 1 .
HuR & UZAF) B IE3E , 45 R LT A 2 1 RNA 45
B A SUEA R P R IKKOE 3 835 T E S
SR HU R AL R AR S5 B 5T O, TCER hnRNP
A2/B1IFKIKG , Al PISK/AKT 15 53l 410
"B S0P 240 L ) 8 5 AR 22 e 0 L BHL v A At S 0 e
A SN T, LA ¥R hnRNPs 5
B RN AR R A AEE BRI R . WS R L,
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DNA 5 15 32 58 A 1 B G 2 3K 3l ey 350 b K2 40 i A Ja
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HPV JE B 3% 3k 8 1 0 2% rh (9 55 243 F i 2 Fhe
ey SRS 5 HPV16 mRNA BN T & i i
T AL 45 99 #2505 J R e Tk e R S G HEER T TR
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AH EL AR 45 #4 35k, o] R FH 4548 A ) 2 B R i by —
Gh A R = Y S5 AL T RSN A0 M S 55 5 3h 4 R R
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