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H#: piRNAR—FIESIGRNA. B S BT piR-4377 276 FHE (HCC) FF IRIE . I O ELR SCRTTh
fb. 5% A piRNARIKX LT HCCRIE 55 IEH A4+ 2 R HRIXMpiRNA, FHifiid qRT-PCREIEpIR-
437727 68HIHCCH HIFIE . 4 HTpiR-43772RIEHIE KRR L. CCK-8LI KM piR-4377 2% 4 futit
RN . TR 2@ Transwell 55 . 4558 : piR-437727E68FIHCCH HIRIEKF L, P
<0.05; piR-43772F&5ME X/ MUFESUEVIMER, PP <0.05. CCK-85ELHWIRIRpiR-43772%4H
MRS T BB, PYJ > 0.05, TranswellSERRAZE2HRHCCAIF, 1TKEpiR-43772/541H
RIERESEH N, P¥ <0.05; TiM#EpiR-43772R A5 41T E EH AR, P <0.05. ik
FEHCCHpiR-43772Ri&/KF L, R—FFFHMEBER . piR-43772@ HHCCLIMIITR . BT RE
NEBYEHCCHIIR IR AL T IR PR REE .
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Abstract

Objective: piRNA is a non-coding RNA. The aim of this study is to investigate the expression, clinico-
pathological significance and function of piR-43772 in hepatocellular carcinoma (HCC). Methods:
The differentially expressed piRNAs in HCC and adjacent normal tissues were analyzed by piRNA
expression profile, and the expression of piR-43772 in 68 cases of HCC was verified by qRT-PCR. The
clinicopathological significance of piR-43772 expression was analyzed. CCK-8 assay was used to de-
tect the effect of piR-43772 on cell proliferation. Transwell assay was used to detect the cell migra-
tion experiments. Results: The expression of piR-43772 was up-regulated in 68 cases of HCC (P <
0.05). The expression of piR-43772 was closely related to tumor size and pathological differentia-
tion (both P < 0.05). The CCK-8 assay indicated that piR-43772 exerted no significant effect on cell
proliferative activity, with all P > 0.05. Transwell assays showed that in two HCC cell lines, the num-
ber of migrated cells was significantly increased after piR-43772 overexpression (P < 0.05). Con-
versely, knockdown of piR-43772 markedly reduced cell migration (P < 0.05). Conclusions: The ex-
pression level of piR-43772 is up-regulated in HCC, which is a novel oncogene. piR-43772 promoted
the migration of HCC cells. This study provides may provide a clinical strategy for the diagnosis and
treatment of metastatic HCC.
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1. 5|

JH- 41 ffa 5 (Hepatocellular carcinoma, HCC) (5 i JHF Ik i 8 11 80%~90%, 1 JL 4k H A % &2 F 7t
1] [2]. fERRFERZ, GG B B 2 Gy . POREPERE TR S5 . — BB T, IX A [ [
R ST A 4edb, B0 R ARTIELL, BRZR N HCC. iZIR B i m e R B, B R%E,
HESHOITING o Ftk, REZBRNGYT 750 TRRIISGE, @ AR IRIK. T/ HCC RAE
KB 5y 70 T FHR BT A Wb EFIR YT H bs B B2 .

PIRNA J&2—Z3E4ih% RNA AL 2 —. TEEMEMIRH LR VFZ piRNA ik HILIA & 55, X iiog
(RI4R B . JE T R AR 22 e A T R B [3]-[5]. AN 4038 piRNA 358460 & 1 piR-43772 %
BRI, B A DR AE T M ANE 2, it 78 HCC 4141 piR-43772 131k, #7- 5 HCC &
HIRRFFESCEE, R piR-43772 FEAN AT H HI1E I -

2. ZPEH*E
2.1, —PRER

AW FTIER T 2023 £ 3 A 2025 £F 12 AW, JEEFARIBITH 71 Bl HE S & T i 5. il
NFRE: O RECRERZALST . BUTREIRIT: @ INELSURERE . HERRiniE: O G IFH M-SR M &
Fi @ MBI LL K e B
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2.2. HRANA

2 Pk HCC 4 ffukk HepG2 Il Huh7 3K T rf R e E g4 « BT 41 R R AE RN T 10% iR 2F I35
(FBS, Gibco)kfifiss 7= 3k . 100 U/ml & %5 2=/ 85 = Xt 1E 37°C, 5% CO, IR iR 3 248 T & - piR-43772
mimic (G FIE) M si-piR-43772 (FEAKFRIE) LA AR T B ) B RE (kA& MSCV) & 1T/ 5t & Wi Bt 2E P R
HAMW AR . #id Lipofectamine 3000 771 &K ok 2 1A ML AN PR AR 2 28 Uk 55 2 21 FH g 40 i - o
2.3. piRNA RIE LN FF

3 %l HCC 4R 55 IR 1 A 2R A48 Hilg e A TR R ARG IR A w] (B, i E)ZEAT piRNA Fl%k
IR TEGRIE M BE T A EECOR S i R A FI R L
2.4. SERTCYEE PCR (QRT-PCR)SLLIE

f#H TRIzol GA =K, HHE) B RNA, I H RevertAid RT {7 & (Thermo Fisher, 1 [E )3 %
%4 cDNA. j#id QuantStudio5 (Thermo Fisher Scientific, USA), f#H 2 x Universal SYBR Green Fast gPCR
Mix HEAT S 2 52 B SR A B % M (QRT-PCR), JEiE I 2722 77380 4t B - GAPDH 1E K piR-43772 1)
WIRIEXS . piR-43772 514751, Liif: 5-TCCCTGGTGGTCTAGTGGTT-3; T ijf:
5-AAGCAGTGGTATCAACGCAG-3'- GAPDH 5|#1)7 %1 Lijff: 5-GCACCGTCAAGGCTGAGAAC-3':
Jit: 5-GGATCTCGCTCCTGGAAGATG-3'.

2.5. ‘MpEIGTESEIG

HY 3000 N/ml 2l B AT 96 LA (100 pL/5L). &FFLIIA 10 pL 43t %0A 75 & 8 (CCK-8,
K, ), BE 2h, EEFRGNE 450 nm 4RO, SEAL4EHH) OD 14 .

2.6. Transwell ST F#83£16

4 5x 10* AN/mL [ PR 40 B T IE M3 MEM 853358 R, N E=, I 20% FBS () 500 uL
MEM };7%2E. 1597 48 h J5, HMZE RIS 4NN, K LH 0.5%%, ket THsE N WLt
AT E .

27. Gt FLE

GEH B o i A G A8 B Graph Pad 8.0 F. 43 2R BERER (%) 1% ~, PIA R LLBCR A 2 15 .
P<0.05 AZER BB S I L.

3. R
3.1. piRNA RIETEMFLER

FIH piRNA T F A5l 3 41 HCC 41407 Hoga 5% 1E & A 23 piRNA [ ZE e ERiE . Mp s Fanls 1 pr
BT REIR TR 10 AN FRIL B piRNA, piR-43772 £z —. piRNA Fik il 45 R LU i &
LM piRNA Al fE7E HCC [k vh & 15 AR T o
3.2. 71 f§] HCC mh piR-43772 FRIEWIE

7E 71 5] HCC ZHZ3 %} piRNA WUl B RT 1144 piRNA F ik T T qRT-PCR BilE, S<ib 4 SHanld 2
Fi7R, 1E HCC 1 piR-43772 3Rk /KF(3.781 + 0.213) B & /&y -9 5% 1F %5 41 £1(1.487 £ 0.102), P <0.05; Ifif

DOI: 10.12677/acm.2026.1652120 3057 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1652120

INEE, FHUE

piR-43771. piR-60565. piR-43770 Fl piR-hepl HJFRIATE HCC a5 WAL LHEF¥E X, P
¥] >0.05. 1%SLEGHEIR piR-43772 #E HCC Wk (s L R VE o AW FE i £ piR-43772 MU T Xt 5t o

TEST vs Control

piR-43772
piR-43771
piR-60565
piR-43770
piR-Hepl

piR-17724
piR-57125

1
- |

piR-32169
piR-49567
piR-17263

HEER, 5AGEIERASMEL, £ HCC AR FRIEKTFEHIET 5 4 piRNA FIZFIE KT R BT piRNA.

Figure 1. piRNA sequencing demonstrates the top ten piRNAs with upregulated expression
1. piRNA MR 7R T8I 10 N3Rik EiE8Y piRNA

8 — *

NS

o 5988

6 — o NS

A% FIpiIRNAR X

NCHCC| NC HCC NC HCC NC HCC NC HCC
piR-43772| piR-43771 piR-60565 piR-43770 piR-Hepl
7E 71 %] HCC 44 piR-43772 Fiks Eifl, P <0.05; H 4 piRNA [UFE/KF LW BA 4k, NP >0.05.

Figure 2. qRT-PCR validation of the top five highly expressed piRNAs
E 2. BTRE &S5 piRNA B qRT-PCR I&3iF

3.3. piR-43772 FTiE S IR PR BERHAIHE X1

M QRT-PCR ] piR-43772 FKik /KT, Rt piR-43772 ik SR E RIS, LI/ mR
IR ERIBAKT = TR, n=44) FARRIA A (RIL KPR T BUEE TR A, n=22). PUIKAC R GEiH 4
R 1 p7R, 16 HCC Jifil 1, piR-43772 ik 5 M8 K /IN(? = 10.405) F1 534k (2 = 4.766) 2 VI AH L (P 1
<0.05); TMITEFRS. IEPR 7 AR L # b RIS T % 5, 3 P> 0.05.
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Table 1. Relationship between piR-43772 expression and clinical data
= 1. piR-43772 TIE 5 Ilm R 5D KL BX

Ei=2an FERIEA(n = 49) KRB (n = 22) 27 P

5 40 16

531 0.723 0.395
% 9 6
<60 16 7

EW (D) 0.005 0.945
>60 33 15
<5 21 12

Jr 7 (em) 0.834 0.361
>5 28 10
H 27 13

HBV &L 0.098 0.754
¥ 22 9
- R 23 11

TR 0.057 0.811
(i ate 26 11
H 31 5

B 9.982 0.002*
" 18 17
I~11 3 17 15

TNM 7334 6.878 0.009"
11 32 7

i#: "P<0.05,

3.4. piR-43772 % HCC PRI SN

i1 H CCK-8 SEE&A 7t piR-43772 %F HCC 41 4FE M . 5 Jeifid gRT-PCR ik piR-43772 id &
kPR AR A TR B A 2L (P < 0.05, 5] 3(A)). CCK-8 s2ist BB Ir(14 3(B)), 72 h I{E HepG2 4
1, 15 Scramble-NC (0.68 + 0.04)#1tt, if#i& piR-43772(0.71 + 0.03)% A W i % 7, P >0.05. 5 si-NC
Kt HEZH.(0.78 £ 0.02) 4 L, R piR-43772 #i4(0.75 £ 0.02) W% H M B %K, P>0.05; £ Huh7 4w [H
FESRIGH SR HRA 2 M AR Z R, P >0.05.
3.5. piR-43772 % HCC BT R A0S0

BT piR-43772 R H ML HFEA TNM MG K, ARWFFHEAT 1 Transwell IE# SE30 47 50 00F
SEAGEE BN 4 FTo~, (E HepG2 4, id3RiA piR-43772 Ja TR 5 H ly 44.7 £3.1 4, Tixf IR
251294, P<0.05. [{K piR-43772 Kk Ja4ifE L4 H A 109 £ 1.1 4>, S5xfiE4 212+ 1.2
A, P<0.05. 7F Huh7 4iiffrf, id3RiX piR-43772 J5 4N IiEREH N 46.9 £ 3.4 4>, X4 N 22.1 +
251, P<0.05. [#ik piR-43772 ik G MMAIIT A H N 8.2+1.1 4, 5XIHE4 18.6+1.9 1, P>0.05.
%I B piR-43772 2k T HCC 4 1)L .
4. Vig

JHF 9 A 4= BR B /N KR J R A 28 DU KT8 e AH SR A0 T2 JR IR [6] » 1441 i J28 (Hepatocellular carcinoma, HCC)
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FEECHE WA, 2 WEI) 90%LA_E[7]. HCC M3 E R AR AR K. AR 2 W 5
wmhE R . AR 2R & 1R8] [9].
A B 1.0 iR-43772
U7 -~ piR-
5 * HCpG2éEHHﬂ -# Scramble-NC
) ry e 0.81 A spiRaT
® 44 E 0.6 > -+ si-NC
S g
S 3 = 04 _Z
3 : © 02
B 24 *
0.0 T T :
= 0 24 48 72
;’5‘; 1- A (h)
0 1.0+ Huh741 — piR-43772
T T T T 0. Scramble-NC
(VY (VN = 0.87 — si-piR-43772
\‘?fé ,b?;\ é\'é ,b?;\ E 0.6- — siNC
‘0'& Q N Q& € 0.4
© 0.2-
0 20 ' 60 80

40
I E] (h)
(A) iFFik piR-43772, piR-43772 Fik/KF L, P<0.05; MK piR-43772 Rk R, piR-43772 FiL/KFFilH, P
< 0.05; (B) if#ik piR-43772 i HCC AU S E LI 22 R, P > 0.05; PE(K piR-43772 ik )5 HCC 4 fut
HEMERE B 2R, P >0.05.

Figure 3. Effect of piR-43772 on the proliferation of HCC cells
3. piR-43772 X HCC #RREHE5E HO S0

si-NC

3

[

e X TRl

PRSI

L g

(2
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X

v
b s
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HepG24afig
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o

<o

T E R E
AT B E

XARA T FIAH FERH BURFIEA MERA GREH A MKREA
IR piR-43772 JEAMRA I H G, P ¥ <0.05; MR piR-43772 ik G AR I T4 H B /b, P 3 <0.05.

Figure 4. Effect of piR-43772 on the migration of HCC cells
[& 4. piR-43772 X} HCC 4AT #9520
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24 M1k, BA T 20,000 4 piRNAs # %52 [10] [11]. — L4057t % B piRNAs 72 J4uf b iz %
ko BT, FEENFRE, piRNAs (5 5@ E AR b RS EE, SR NZOREF, XERHEN
AT REAEBUE R R FEAE FH[12]. piRNA FE I 7 5% ORI S5 5 /KPR R 3R, S 40 i 1) 24
IFE, SIS, BGE. B AR ZE[13]. piRNA ik Wlim it B sk & PIWI 8 (0 2 0L H (2 g sl
fEAI[14].

[FFfE, 7E HCC /7 7E%E piRNAs 2 ERIL, Flin, piR-017724 7E HCC AU+ % T
W, H piR-017724 1) N5 HCC KR 7 HAIAS R 115 AHOG[15] « piR-017724 i) ) ] {i2 ik - £4H 114
WA TR ZE, T piR-017724 B EA MR IEM . piR-017724 W] REidEd 5200 PLIN3 ik
HCC k4 K & . piR-hsa-216911, ‘EfE HCC 4Hifiid b =K IA[16]. piR-hsa-216911 it F A (i i3k e 41 ffa 12
22, HIHIAMREE T MR piR-hsa-216911 FE A AR T IEMEN N, F2 caspase-1 F1 GSDMD &4k . #Lii
I piR-hsa-216911 i@ i PTER TLR4 #fi] GSDMD HIBUIE KINHI4HAEET: . piRNA Ml /745 5 K3 PIRNA-
197 (i AR IILR, WTReZ2 5 T e B FE[17]. hsa_piR_016975 7E HCC H ik, et
HCC MK ¥, bR E AR L(EMT)IE s Z hr R Je it 25[18] . HLHIHT 78 &I, hsa_piR_016975 #Eq]
Maspin (1A, [FIN GPX4 fRIL, MMERIET:, 3 HCC MM,

AHFICIES piRNAs KA 1R I piR-43772 FIE/KT L, FH7E 71 ] HCC 4@t gRT-PCR
SERGIOAE T piR-43772 ik /KPR T & . 1ZIRUESS R, 78 HCC MR A2 K piR-43772 RIE()E
FER B . FEHT pIR-43772 JiFE R X L GEih M I,  piR-43772 HIFRIAIK T i 5 e (1 ipk B 46 3
A TNM 23 15 5%, 2520045 LB, piR-43772 Al it 5 HCC (iR 28554 5%, EIfE HCC f piR-43772
Fikim, MR EER 22 FE R, A TR HCC R ZBFHR AR Y, IR HCC [t R AITUE .

HE— B IR TERE 7R B, 1 FRIE piR-43772 J5, NI GEIEE T B R AR, FRK piR-43772 Kik )5,
ST 3 LV 1 A T I B AR . iSRG R OR piR-43772 T fE S HCC 4iMl s ook . s, ok
15 piR-43772 J5 HCC 4RI R A H 8 N, K piR-43772 Kk J5 4B i B H B Bk b, 1Zs2i e
7N piR-43772 25 1 HCC 40 iL#% .

gi BT, 1 HCC H piR-43772 RIA/KF L, WIRee —MBrfdEEA . piR-43772 it HCC 4y
ML HIGFE T . A L] RN PE HCC iR 34 1 IR IR 0 .

B
AT FE ORI K R AR BE R 51 2 I E(Y XY LL2023-178)
SE K

[1] Siegel, R.L., Kratzer, T.B., Giaquinto, A.N., Sung, H. and Jemal, A. (2025) Cancer Statistics, 2025. CA: A Cancer Jour-
nal for Clinicians, 75, 10-45. https://doi.org/10.3322/caac.21871

[2] Koshy, A. (2025) Evolving Global Etiology of Hepatocellular Carcinoma (HCC): Insights and Trends for 2024. Journal
of Clinical and Experimental Hepatology, 15, Article ID: 102406. https://doi.org/10.1016/j.jceh.2024.102406

[3] Zhang, J., Chen, S. and Liu, K. (2022) Structural Insights into piRNA Biogenesis. Biochimica et Biophysica Acta
(BBA)—Gene Regulatory Mechanisms, 1865, Article ID: 194799. https://doi.org/10.1016/j.bbagrm.2022.194799

[4] Wang, X., Ramat, A., Simonelig, M. and Liu, M. (2022) Emerging Roles and Functional Mechanisms of PIWI-Interact-
ing RNAs. Nature Reviews Molecular Cell Biology, 24, 123-141. https://doi.org/10.1038/s41580-022-00528-0

[5] Olovnikov, I.A. and Kalmykova, A.l. (2013) piRNA Clusters as a Main Source of Small RNAs in the Animal Germline.
Biochemistry (Moscow), 78, 572-584. https://doi.org/10.1134/s0006297913060035

[6] Li, Q. Xia, C., Li,H.,Yan, X, Yang, F., Cao, M., etal. (2024) Disparities in 36 Cancers across 185 Countries: Secondary
Analysis of Global Cancer Statistics. Frontiers of Medicine, 18, 911-920. https://doi.org/10.1007/s11684-024-1058-6

[7] Ganesan, P. and Kulik, L.M. (2023) Hepatocellular Carcinoma: New Developments. Clinics in Liver Disease, 27, 85-

DOI: 10.12677/acm.2026.1652120 3061 Il R 125 23k i


https://doi.org/10.12677/acm.2026.1652120
https://doi.org/10.3322/caac.21871
https://doi.org/10.1016/j.jceh.2024.102406
https://doi.org/10.1016/j.bbagrm.2022.194799
https://doi.org/10.1038/s41580-022-00528-0
https://doi.org/10.1134/s0006297913060035
https://doi.org/10.1007/s11684-024-1058-6

INEE, R

(8]

(9]

[10]

[11]

[12]

[13]
[14]

[15]

[16]

[17]

[18]

102. https://doi.org/10.1016/j.cld.2022.08.004

Yang, J.D., Hainaut, P., Gores, G.J., Amadou, A., Plymoth, A. and Roberts, L.R. (2019) A Global View of Hepatocellular
Carcinoma: Trends, Risk, Prevention and Management. Nature Reviews Gastroenterology & Hepatology, 16, 589-604.
https://doi.org/10.1038/s41575-019-0186-y

Zhang, C., Cheng, Y., Zhang, S., Fan, J. and Gao, Q. (2022) Changing Epidemiology of Hepatocellular Carcinoma in
Asia. Liver International, 42, 2029-2041. https://doi.org/10.1111/liv.15251

Gao, Z., Nasu, M., Devendra, G., Abdul-Ghani, A.A., Herrera, A.J., Borgia, J.A., etal. (2025) A Robust Machine Learn-
ing Model Based on Ribosomal-Subunit-Derived piRNAs for Diagnostic Potential of Nonsmall Cell Lung Cancer across
Multicentre, Large-Scale of Sequencing Data. Clinical and Translational Medicine, 15, e70418.
https://doi.org/10.1002/ctm2.70418

Guo, B, Li, D., Du, L. and Zhu, X. (2020) piRNAs: Biogenesis and Their Potential Roles in Cancer. Cancer and Metas-
tasis Reviews, 39, 567-575. https://doi.org/10.1007/s10555-020-09863-0

Wu, Z., Yu, X., Zhang, S., He, Y. and Guo, W. (2023) Novel Roles of PIWI Proteins and PIWI-Interacting RNASs in
Human Health and Diseases. Cell Communication and Signaling, 21, Article No. 343.
https://doi.org/10.1186/s12964-023-01368-x

Zeng, Q., Wan, H., Zhao, S., Xu, H., Tang, T., Oware, K.A., et al. (2020) Role of PIWI-Interacting RNAs on Cell
Survival: Proliferation, Apoptosis, and Cycle. IUBMB Life, 72, 1870-1878. https://doi.org/10.1002/iub.2332

Zhang, Q., Zhu, Y., Cao, X., Tan, W., Yu, J,, Lu, Y., et al. (2023) The Epigenetic Regulatory Mechanism of PIWI/piR-
NAs in Human Cancers. Molecular Cancer, 22, Article No. 45. https://doi.org/10.1186/s12943-023-01749-3

Wu, Y., Wang, J., Zhang, P., Yuan, L., Ju, L., Wang, H., et al. (2023) PIWIL1 Interacting RNA piR-017724 Inhibits
Proliferation, Invasion, and Migration, and Inhibits the Development of HCC by Silencing PLIN3. Frontiers in Oncology,
13, Article ID: 1203821. https://doi.org/10.3389/fonc.2023.1203821

Liao, Z., Yang, L., Cheng, X., Huang, X., Zhang, Q., Wen, D., et al. (2025) Pir-hsa-216911 Inhibit Pyroptosis in Hepa-
tocellular Carcinoma by Suppressing TLR4 Initiated GSDMD Activation. Cell Death Discovery, 11, Article No. 11.
https://doi.org/10.1038/s41420-024-02285-9

Miao, P.Z., Yang, Y., Chen, E.B., Zhu, G.Q., Wang, B. and Dai, Z. (2018) Differential Expressions Analysis of PIWI-
Interacting RNAs in Hepatocellular Carcinoma. Chinese Journal of Hepatology, 26, 842-846. (In Chinese)

Feng, W., Xu, J., Chen, B., Liu, J., Hu, Y., Cao, X., et al. (2025) Hsa_piR_016975 Is a Novel Target of Nanotherapy

That Boosts Hepatoma Progression and Sorafenib Resistance by Abating Maspin/GPX4-Mediated Ferroptosis. Bio-
materials Research, 29, Article No. 0225. https://doi.org/10.34133/bmr.0225

DOI: 10.12677/acm.2026.1652120 3062 Il R 125 23k i


https://doi.org/10.12677/acm.2026.1652120
https://doi.org/10.1016/j.cld.2022.08.004
https://doi.org/10.1038/s41575-019-0186-y
https://doi.org/10.1111/liv.15251
https://doi.org/10.1002/ctm2.70418
https://doi.org/10.1007/s10555-020-09863-0
https://doi.org/10.1186/s12964-023-01368-x
https://doi.org/10.1002/iub.2332
https://doi.org/10.1186/s12943-023-01749-3
https://doi.org/10.3389/fonc.2023.1203821
https://doi.org/10.1038/s41420-024-02285-9
https://doi.org/10.34133/bmr.0225

	肝癌中piR-43772表达及对迁移的影响
	摘  要
	关键词
	Expression of piR-43772 in Hepatocellular Carcinoma and Its Effect on Migration
	Abstract
	Keywords
	1. 引言
	2. 资料与方法
	2.1. 一般资料 
	2.2. 材料和试剂 
	2.3. piRNA表达谱测序
	2.4. 实时荧光定量PCR (qRT-PCR)实验
	2.5. 细胞增殖实验
	2.6. Transwell迁移实验
	2.7. 统计学处理

	3. 结果
	3.1. piRNA表达谱测序结果
	3.2. 71例HCC中piR-43772表达验证
	3.3. piR-43772表达与临床资料的相关性
	3.4. piR-43772对HCC细胞增殖的影响
	3.5. piR-43772对HCC细胞迁移的影响

	4. 讨论
	声  明
	参考文献

