Advances in Clinical Medicine IiFRE 223, 2025, 15(11), 1463-1468 Hans X
Published Online November 2025 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.15113243

}

PRKDCTESLHi R M - HY

HERLET, FERY, FE, HE

UL RIRE B AR, 0 Bt
2 PURHEOR S5 I e R e (B I PR = 22 ) B S A SR AR AL, T 7 A

RitRE

Weks HEA: 20254F10H13H; S HEE: 20254E11H6H; & T HEA: 20254E11H17H

HE

PRKDC (5 B ¥EEDNAKB 1 R &)L IR R £ 5 KR T INRE EZA G, EFERMXHAAS
Wi, w3 7 HAEDNABE. SRS R B RER ST 12 EIRE. PRKDCYEADNABRR SR KIS
RET, 58 4 L S SRR 25 P OISR, SR R AR R AR PR TS - BT JUR B, PRKDC
AMUZ 5DNARYG R BL, B E5LFIEAERE SEBHEEIEM, H3MEREER. it PRKDCHIRIE
K5 PR KRR A B AR R R A AE SRR, AR R AR T EEKAR . SRR R BRTE
B AR BB EE 2 —, i okl Eik, SRMERENGMIRITE[LEEIN
HE. AELKR T PRKDCFESLIER VR o BT U R, SR A THLE] GRS BUR K R RHT 5T
TiT, BTERSKIE R HIE T IR AU B BB AL A .

eI 4L
PRKDC, L4, DNABE, BB, HKRNA

Research Progress of PRKDC in Head and
Neck Tumors

Hailong Xu?t*, Fugui Wei2#, Pingping Huang?, Xiaosu Chen!

!Graduate School of Youjiang Medical University for Nationalities, Baise Guangxi
2Department of Otorhinolaryngology Head and Neck Surgery, The Second Affiliated Hospital of Guangxi Univer-
sity of Science and Technology (Second Clinical Medical School), Liuzhou Guangxi

Received: October 13, 2025; accepted: November 6, 2025; published: November 17, 2025

Abstract

PRKDC (Protein Kinase DNA-Dependent Complex) plays an important role in the occurrence and
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development of head and neck tumors. In recent years, related research has been increasing, re-
vealing its multiple functions in DNA repair, cell proliferation, and the tumor microenvironment. As
akey factor in DNA repair, PRKDC is closely related to the proliferation and drug resistance of tumor
cells, affecting the biological characteristics and clinical prognosis of tumors. Studies have shown
that PRKDC is not only involved in the DNA damage response but also interacts with various tumor-
related signaling pathways, promoting tumor progression. In addition, the expression level of
PRKDC is associated with the invasiveness of tumors and patient survival rates, providing a poten-
tial basis for its clinical application. Head and neck tumors are one of the common malignant tumors
worldwide, and their treatment still faces many challenges. Therefore, exploring the mechanisms of
tumor occurrence and seeking new targets are particularly important. This article reviews the lat-
est research progress of PRKDC in head and neck tumors, discusses its molecular mechanisms, cur-
rent status of clinical application, and future research directions, aiming to provide new ideas and
perspectives for the treatment of head and neck tumors.
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1. BiIg
SRR, TR LR SR 4 S (HNSCC), 64 BR VG B I LA R i T R R RIBE T2, MO,
/)

THERAILTAER. 45, WEFR T A A2 HNSCC ) EZBURR &R, (Hindk, AFLW
TR EE(HPV) B G iz A ey H B BRSO R 3R 2 —, JUHRTE LIRS G R 41 i (OPSCC)H, Hok &
2 BT[], HPV PHER) HNSCC &3 38 R I AU e Y7 IRV FI TS, IX AT A 5 H AR 73 7 Fi
PESERFEAT 5C[2] [3]. #RTH, HPV BHPEMIR I 5 Rt 2L, 20 0% B E AR R, Hnr
T IZ A A7 BRI E 24 HLHI[2] . PRKDC fE4IHAEY) - Hh i A o, EE 4157 DNA
S FNA S A4 . 7B DNA KM B B e R (4G s, PRKDC 7EZH X DNA $i % ) S i v
RAESARIE R, JOH AR DB L (5 2 R T [4]. WFACIRIE, PRKDC ANMYAE IE 5 40 i i) A= 42 T B

FOCHE, 1 HAEZ PR 1 K A R R A LA 5 . PRKDC [ RAR 5 2 Fhiahe 1 1l 5 2 D) AH
K, NHBERBEBRITHERT, HAENEYFREWE EE R[] kIR & — KT 21
TEPERRT, HLRAT R R AR YT P H 252 B0 00T . ARIE BRI G T Sk SIS R R R R A
EFt, HRIGRERIMZFE, SR ISWARTT K T RORMPRER[6]. B AT, kI8 iR 16 I7 5 B 1F )
SEEVERAMETT MR, BFEETFAR. BUT. T KRR AT S 2 MR IE A N7, R, R
EIRT FBRANILD, B&HMOARTUSTIAEA, SO SFHE 0D br SRR a7 s, DR SR
JTRCRAR R A% . WEFLR W], PRKDC (15878 55 Sk 30 PR 4 M e 1) R A R R B DA DG, HLILAE b oeg
AR M B S 1 T2 6] IR PRKDC 78 S 203 b s b (0 /E ML, AN AT BLFS
BBRATTEE A A8 ) A= P SR P, 38 TT RE DI PR B BB 0076 T 8 RURAE bR 64, (R MR T T IR R
B0 PRKDC ThREIER NI AL, BATAE BEAE AR SR el Sk g S 3 R T HE A DU 1 A 008 2

2. PRKDC &S5 ThEE
PRKDC /& DNA &t 5 A (DNA-PK) I O H 2 —, FEM51EE DNA XUEH24(DSBS) .
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PRKDC &5H & — Mg A 2 AN, A 5 DNA 456 3R AT IlEE . PRKDC [T)RE
AMUPRT DNA B, 1005 L An i 8 B . Fe s fAgn i & 2 My #2 . iF5iR I, PRKDC
(73 A 5 2 P g 1 R AR R R SR DDA O, IR AE KB MR . PRKDC 3R IA/KF 8 5 1
TG AH OR8], HhAl, PRKDC 75 45 fa e N2 A 40 M AR 7 Th B R P45 AR, XA A3 3L SR 7E
TBYTHE . PRKDC 7E3E [RIJ8 A ity 7 B2 (NHEJ)I& 42 HH R FE SRR F 51 508 2 bl T Al R 2R e oy Y5 v IR 3
gL DNA BUEEWTRL . 85 Ku70/Ku80 &A%, PRKDC BRI T 454 I DNA Bk, s
BOS ST, (23 DNA BRI HEAT . W7 RY], PRKDC KA BT e fE T2 T 204 i DNA
T3 PR U G 0, AT 52 00 0 L ) A A B, R R CE MR Al e, X R JE A B R [9] . 7E k30
R, PRKDC 131K 7K -5 B8 B AL T 24 PR 25 DA ¢, 40 PRKDC B9 P4 R LA 5 firk 8 20 Al et
IT 25 U A% [10] . PRKDC AMYAE DNA B H R IEAE T, 38 2 5 4 i J8 B B 4% B 92 &30, PRKDC
T Tk T 40 B R AR A RS, R 40 3G A Ak . FEFLRRE AL, PRKDC it RIA 540
JLJE Y G2/M A BELE FH O IG, X 3% B HL mT A I Sk B0 200 B R 3045 5 3 6 R (R 0t b R A P P 8 B [ 11] -
4, PRKDC £ il 4 20 i S 30 LA 127 Tt K 4% 58 F 2/E F L 400 PRKDC ()36 M RE 8 75 S 4B T,
M g va I 7 424 13T g [12] . FESKI R, PRKDC [y RE 5% Al fig 3 S04 i 5 A 2k, gk
A T3 R () A AR R R

3. PRKDC L F P HREIER L TEREX M

PRKDC £ 2 Fft Sk 29036 Jif g v R I AN [F) ) Rk B 2. BF 7R B, PRKDC 7 3k 2050 i K 41 i g
(HNSCO)HFRBE R ER/m T IEFAL, XrIRe SR 4niun) DNA B AL LK R i & AL Kk 2 V)M
JK[13]. Uk4h, PRKDC FIZRIE K55 IR (1 73 R0 o W SR IE ARG, B2 o m] BETE e () R A B rh ke )
EEEH[14]. EAFKLIERME XA, PRKDC HIFRIAZE Al RE X T R 4i i %t DNA #5145 S v
ARG N, 3 AR 78 S 0030 g R AR W 2 R A SR AL T BB ZR R . PRKDC R IA /K P55 S 330 g 6
HTE BV, PIRER, HRIEN PRKDC 5SARTGEMIE, SHEFNEEE[15]. — ikt
FUs g S AT LR B, PRKDC 55— DNA 8 E 3L [H XRCC2 (11t 2 S HAFEAC HAEH, &
H IR KRR FIAEAEZR, 78 PRKDC MU — I AEYIFR S, H 5 H A DNA 185 B FIBA Al )
RETE A BT 0N B 2 G R 45 JRi[16] . PRKDC I ZRARIRZS 5 58 35 10 IR A% B 4 (TMB) At P2 AR e
PE(MSIAESG,  $7% HAE R S 2 oA e b I S A FH (4] 25 F, PRKDC AAE M & A At 31 G
., BT RESS I FR (IR YT ON AT AR SE B . PRKDC A Wb S0 113238 52 850k . T HAE
DNA &5 4 g i 3 4% rR B ZAE A, PRKDC BlIA R e PPy Sk 35130 Brba A8 2 o T ALY B 7 ()
TEAEYIRR EP[17]. WEFIRIE, PRKDC [ 53R 5% G2 ko 25 st il 550 i S RLPEAR DG, $ 78 FAE/MAAE,
HRTT R AT R [14] 0 &% PRKDC B CE I PR TR A s H 3G s b e s S ORE IR e 7, 1X0R
AR VRTS8 S R AR 7 A 18] . Kk, PRKDC AMUFE KB i e i) AE W 2t AP B BB R N,
I R RETE NG R 52 e H AR R TS PRAl AR T T IR B 1 G B AR M B4

4. PRKDC FEMpEHE X Sz 4mpa P a91ER

PRKDC 7E i 8 TP 15 Hh 3 J58 55 2 211 g €2, AR i) T 801 Je R A O B2 A0 L P T R 7 1D o AT 9 R T
PRKDC 1975 55 i g 5878 471 fuf (TMB) 2 3 AH DG, HL5 22 Fiiia i 16 e 2 12 K P2 DDA O o 8 Sk BB IR
Y fi g, PRKDC 2878 1) #3500 o i ) CD8* T 4 Al SR A% (NK) R B3R, 3% ] R 5 et 40 28
R AT A AR (1CH) A 5B 354 55 [19]. PRKDC F 1y 2832 5 Ji 8 TR 15 m 1 6 28 4T 92 e P2 FEE ol L A
K, $27% PRKDC 1] BE I8 I 5 MA] G2 4H i P 322 J0E R 1 SR 1 15 g 1) 4 % 1 I LRI [18] . ALk, PRKDC
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AR —NEZL I EYIRR B, IR RS B IRYT BT s . PRKDC 78 gd I35 A B A FH TR 51 kS
K. AR, PRKDC [ 314 5 e i s Az Bs PEAR DG, AT BEIE e U8 15 g oA 58 b (1945 5 a2
AR B AR A B R [20]. WFC R I, £ RS (HSCC)H, PISK/AKT 155 HSE nl it i = i 42 it s 1k
IREE H () 200 B (B0 FH ELAE FHR 2096 R, (R IR A2 B, AT A R 4 R P 2 A7 R BB B R 2%, R
& HARNLEAT 75 33— 20 e BH [21] 76 AT 409 (HCC) 1, PRKDC FIFRIA 7K T 55 e 1) Ifn 5 2 B 52 E AR 2

FW] PRKDC W] fg i i fi i I /8 A R SRR s 1) AE KRN #E F2[15]. PRKDC 5 2 R I A il IR 7 (n
VEGF)Z [A] (A ELAE I d th, X3t — 2D S04 1 HLAE I 1 8 28 sl R OGBE . #1%0 PRKDC YA
J7 HEWE T BEAT Bl T4 FifrJgg £ 1A AR s, AT BR 1 e (1 2E K - PRKDIC I 78 it AR o R 4% 5 AR A,
S PR A0 A 0 AR RIS o BF LRI, PRKDC 35 14 55 e 440 i ) AR 28 G SRR S5 DIRE G, R 2 7E
VTR AN i SRR T T [22] . PRKDC @ 50 20 B BARIAR & A%, (2 3t g 4 e () 3 s AT £
IXTE 2 P iE S B s ) AR IR 18] . PRKDC {40 T LA 35 g 4 Bl s A0 T 25 0 () UK MR 3 o, 3o L
TE IR AR 18 B R ) B B PE[22] o B[ PRKDC FRIYR YT SR AT BB REFDHI MR 2R K, IEREE X% 4t
FEERR AL, A IR AR T T At 1 7 i) S B o

5.PRKDC 555 BB EEH

PRKDC #£ PI3K/AKT {5 5@ IVEH H 2852 2 k7. BRI, PRKDC AMUZ5 DNA 24,
ML AT PISKIAKT A5 5 18 J% 52 10 40 Ji0 1 386 B RN A7 05 « 78 RSy iE 2R, PRKDC ik Rz S
PIBK/AKT 8 2 I HOE S A G, 1X W B 3 SUM 8 20 M R i 2 M R Mgk R [4] o A8 S bk T 8 i 1 i
W5, Circ-PRKDC JH i 15 miR-653-5p/RELN #ii, il 7 PISK/AKT/MTOR 15 Sl B IS, M
M8 7 40 ) E WA T-[23]. BkAk, PRKDC FIFIHI AT 58407 2900 I RCR,  Bon AR Mg TE Ry
B E ZME[11]. R PISK [ p85 LK AKT MIBEERIL/KF R34 T, KW PISK/AKT i@ i
WS - miR-107 i %34 7] FRAK FaDu 20 i h iR 1k PISK FIRERR 1L AKT (R, SR MEAEZ 3. 4
FeJE SRR AT TG0, $oR miR-107 @it PISK/IAKT B K IEHEAEHI[24]. bAh, KBEIRgmiY
RNA HCG18 it 4% miR-133b 1 FGFR1 [0 &, [H4ZEHE PISK FI AKT MBIk, 1455 T WA 4
PG AIERRE /1, HE—B 3 FF T PISKIAKT JEEE/E HSCC H (1)id PE T+ =i[25], PRKDC 5 p53 15 5 i i
2 AR ELAE FIAE 2 R R P R I BB EAE . p53 AE N — AN BRI s I R 7, B SR 45 40 i 3
FIPET:, T PRKDC W7E DNA i i2 2 h B % O EH . iFFEKIL, PRKDC HIFRIA/KF-5 p53 KT RE
REZVIFK . PRKDC it FKIA T fe T2 p53 Dy REMHIH, A (2 2F e 40 B i) AR K ANAE IS [13]. 2 S
Him AL, PRKDC MImRIAS p53 M RIEHDE, HE— D edk T g (132 e AN 2414 [10]. 4%
PRKDC W& e AR p5b3 I DIREFR LT IGTT 5% . KR T PIBK/AKT Al P53 {5 5%, PRKDC it
5 HoAth 22 25 R AR A5 S5 B AL HAE A« WEFT R R PRKDC 5 WNT {5538 4 5 B A A 52 i i
YT A FIR 22 RE /1[26]. 7EMfJE, PRKDC F584A% 55 08 9848 f faf Je it P AR E A UM o, X
] 5 J R 0T G B A R R SR [17] . FEFFAR B AR AL, PRKDC 44 % IR e % 1 s Ay T
(R8O , 2 B L AE R 5 R s PR B A A SRR 7y T B 2R [27] . X 28 R I R, PRKDC Al REfE R Z
FESEBMASILA, S5 REMErRAEMER, BAEZERIGRRN .

6. PRKDC BYll& RN A KR K75 E

Bt X PRKDC 75 [ & A2 A0 R R ) B B A AR I, PRKDC I 7 AT 32T N e R VA T
FIHT 7M. LR, PRKDC 782 Rl i R H m 3Rk, I+ H 54 R WG MH9<[21] . XCEHHIF) PHT-
427 REfE [RIAT#E ] PISK Al AKT/PDKL, 75 T W& 57 P A% A /)N BB TR v 3 3ok 4909 DK 288 Ak 3283 126 S 5 4770 ) P g 2
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£, B#{% PIBKCA. AKT J PDK1 5 Fl 8 (KA K, [FII 6] EGFR Rk K e if 3 A= i [28] . AH
SESCHRARIE , A1 PRKDC [0 751 A DA i 19 55 DNA 45475 A0 48 73 TSI B T vk 83 248 P xof Ty F gl e
[29]. PRKDC #ifill 73k ] LA G e bir 25 s RSB S, 3R VR I7 AR, o R L E A A e
FEIRTT I JI[19]. BRI, AR TS8R AT A SE L IR B LY PRKDC #I7),  FEPPAl HAE IR R
(A A2 e . PRKDC 1EA— A8 DNA BRI, HAEAMELIGST RIS TS R #F5T
KIL, PRKDC Z7F 5 g 52745 471 fuf (TMB) Filfll TR A F2 @ PE(MSI) B DIAH G, 1% B[R] 32 Tl 2 7 vk
SN B AR EPI[LT] o LEAMRAGIRTT Gl I A R AN PRKDC B RARIRAS, AT LA Bhil sl
Xof G A A AT (IC) VR I7 78 T AF SN BB BER[19]. PRKDC HIZRIEZKT-5 B SO 52 1) G 2 452 i
RS, O MELIBIT AL 7B i B ES[13]. B & SR S MW K AR ML, £5%F PRKDC
MG TT SRS A AR AR VR TT PR AR R, N R IR T A AU R T IR .

7. B4

ICN=A

£ I, PRKDC N —Fhoctft) DNA 250, £k SURIR I K A S R el R v 473 56 A il AL £y
. WHFERY], PRKDC AL S5 e 20 it A 2k DR 2L RS S 1k ey 330 3o 1 42 P8 A 5 v 1) 22 b5 53
He, SUMBR IR . 1R 2R R 2 . AROR AW FC N AN 2 Rl KA MR RIS B, S G0
TR RER A A, Axifi P4l PRKDC fE 9677 HE /10 2 A PE AT 2ob « Sl 5“2 RHI S AF S T 7T
WS Re it — D HESh PRKDC AHORIR T SRS KA R, DA Sk S5UA0 i I8 S8 41 R (R A B
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