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[ Abstract] Persistent infection of human papillomavirus (HPV) has been recognized as an independent pathogenic
factor of head and neck squamous cell carcinoma (HNSCC). Compared with traditional HNSCC, HPV-associated HNSCC
is a disease with different molecular biological pathogenesis and unique clinicopathological characteristics. Many studies
have confirmed that HPV persistent infection is one of the important markers for good prognosis of HNSCC. Accurate and
effective detection methods for HPV in clinical practice are of great significance in diagnosis and treatment. However, up
to now, no method can be used as the gold standard for detecting HPV infection in head and neck squamous cell carcinoma.
This article reviews the current status and future of HPV detection methods, in order to provide reference for clinical
selection of accurate and rapid HPV detection methods.
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LSS WK AN i %E  (head and neck squamous cell (oropharyngeal squamous cell carcinoma, OPSCC) H
carcinoma, HNSCC) #F & T . E8%. W, MREs, HPV IRZ), W04 R R AT M R o & 2 /S,
DA TR 85 A WL, 2 244 4 SRS B A e DAL ) A W H AN 2 HNSCC KR e Kz, H HPV
Jifgs 2 —, EREEEA RIS 89 J351HT R AE T B AN 45 FR MR R A 2 B M BUR R R 2 —
FIFETIRAIN, LR, BRI IR T (human M W98 & HPV BK3)) 1) HNSCC IS AHXT 524
papillomavirus, HPV) IXZ 1) kSRR AH M (head HEMRIZ W HPV R GWIRES, AT HNSCC iRy7 7%
and neck squamous cell carcinoma, HNSCC) HJ A& i % (R E LSS . HRTRI HPV 7R Z, ti
FEFtE, EEEL 90% [ 1 E 6% R g1 i FE) pl6THC. HPV DNA JEA7 2438, PCR %5, II&H
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&, BIH AR IEIE A — P77 0] AR A Sk 2505
HPV IS hrifE, RILIG IR S5 T4 —Fhpivadt
AR BIREMARAE . 4SO TIE HPV &Rl 7 1%
ARG 060 S 6 K R AU 5 T s B T I R S i
H HPV A#H 2% HNSCC PR FLURS i () R A A $ it 2
k.

1 HPV ik

HPV 245774 8000 HlA:RG (Kb) i[RI 4 1 XUk
DNA W88, B2 52-55nm, SERE, TEES, H
WS B AT T =A X FIIX (E1. E2. E4.
E5. E6. E7) : #HlR a1, Sl Mgufis ik,
WX (L)« gfdiiaER e KiEHX (LCR) ,
NFR B TEX (URRD = A2 88 B il F1E S 1 150
PR 324 R 1k N A & B HPV 217 200 2 FhE 7Y,
Hrr HPVI6 A5H WL 65 A v i S0 2,
HPV 16 FHHZy 5 1R SR 4H FeE 1) 80%-90%(67).

HPV BRZJAH 5 8 (R pL e i E6 A E7 g
LRI, 4 40 o 35 DA S A PR T, AT e A1 el
Je A 2R 1 pS3 FHAR I I B 4 R £ 1 (pRb) FRITE
FEUGRY pl1e™ e (1) 41 Fi ] H AR R 4 e A ) s R

(CDKN2A) FiAF4afaf& 8 H D1 (cyelinD1) 3%
KRB 2 ple™Rae AU BERIA, A SCAH i A
R T A% AR o 34 S S e 3 i e 5, T = A ik
SRR

2 HPV E &N

2.1 HPV PCR #ll]

DNA %A st % (polymerase chain reaction,
PCR) [R5 . PR HL R B0RE e S A0 i R 5 )
HPV K 5 iz —, i PCR K AT DAL #2 S e Hi 21
NSRS HPVUO, — S8R 57 % B PCR BA G
JELHZAF ) HPV DNA R 85U FVRE R B2 73 08 98% A
84%M . BARIZ I A 1) R B, AR FE AR 5
ZENGY, BT IERX RSB HERIEER) HPV,
BT UABEA I HPV DNA FEAS vk B 4l
HPV BHPE K A HNSCC, R e K B 1k A 41 HPV,
[A I B4 ) PCR K3 HPV BHEFEASRETS H HPV 3XE)
HNSCC &g,

2.2 E6/E7 mRNA #1

HR-HPV JxZ M g LG £ 22 E6/B7 ikt
IErsmRIE, KL T AR AR HPV E6/E7
mRNA [ PCR 7 FAGME 2 W HPV A5 g 5 77
Iz 1R PR o) 7 3 SR PR B S 5 S Y E
B AEEEE RN (quantitative Real-time PCR, qRT-PCR)
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TPERHAREAR A E6 /E7 mRNA HEATH AL E, #
A BATZW HPV FH A S8 i & brif 2 —04,
i T qRT-PCR AW E6/E7 mRNA FAS = MEFE A,
H R ANE 6 HPV 5 F PR O 25

2.3 HPV &9 JR 4z Z2 AR M)

HPV [ 07 2 A8 Kl EL 45 ¥ 0] DNA A AR )
RNA £5ill, HPV DNA J5if7 %43 (in situ hybridization,
ISH) A PR AU AR S5k f 1B A0 B I YUK, 1T
RNA ISH #& H i A\ e 2230 HPV Al i 4%
ez —US1, 8 ISH ", HPV KRR 5 Ak A 5 32 I e
AR MIAZ A, BB ARSI 3055 AR 4H 21 b B B S i 1
1) HPV, MIMHERX 73252 HPV AHICH G0,
RNA ISH ) R BUEAIRF 578N 95% /4, 5 qRT-PCR
AH A A AL RPN 07, SRT, BT RNA
ISH (Psr e e &3, FCAE G PR b i R AT 52 21 R Al
ZHH R T LR = A

3 HPV [BJ3E4&

3.1pl6 Lzt

T HR-HPV [ pl6™&a 75 A S5 M 1 s
YRR, A ple™ BN HPV B R EFE
WAric®. Rk, ple % 446 5 R R 3 2

(Immunohistochemistry, THC) JHEI A ple™k4e ik
i LR S 2 75 /2 HPV ZK)) HNSCC (& 3
F e @A I E>70% 0 pl6 FAtE. BATERE
AL T 40z AT 2R i 5 Hoh RS 2w i e, HA 58
AR AT ERIR A0 S B 12 W7 9 HPV AH 9% HNSCC)
181, p16 IHC HIE SE%E 7 7F FFPE 4141 BadbAT, {ET
TRAF I 5T HPV ARG H TR &0 A A Fe 4R
RAE p53 FEFRAF AT DUIE A ple™NKee i FE ik, ik
MR Z T HE W ple™N RIANE, XEKRE
plo™4e (3 B SRR H A —E &t HPV IR0 21,
{H/2 Y pl6 IHC 5 PCR BXG AN,  EA B & s =
FERMRBSE, RefyRehA A 2= 280 pl6 THC Fir
FEAS IR A

3.2 DNA/RNA % K #&0)

DNA/RNA 85 Far il A2 32T 56 2 B A1) (10 [ AH 4%
AR, ¥ £ E PCR ¥ M2 B AT BARM L A 1 AR
ERIUSEFIT AP, DNA 5512 i AN A4 2% 2 T
FLEEARRTH O DNA B (84S, 54 DNA BE
RUELEREE DNA FAIRED, FTAE R g 2% A T 2
%Z cDNA 5k cRNAPY, DNA fil B4 51 2.2 il ThHb iR
SIANTR] g ) BE R R IA g L 4G HPV 3K 30 (1 Sk 200
R RERA
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3.3 ddPCR 4 HPV 4 3% ¥ % DNA

#07 W PCR(droplet digital PCR, ddPCR) 23T
BT B R I v, RSN i 2 A0 BA T R A B

(circulating tumor cell, CTC) FE FIIEFA Hh e B 5 4%

PEt%IR (circulating tumor DNA, ¢tDNA), £ HPV #H¢
P 0t 90 A B S A I PR (250, S A I HPV i 5
(E6 8L E7 # LR KB ctDNA 7 s 41 23H 1
JE 47 AT COAUE B T LR T R Sk S AR 26
ddPCR 73 M7 1E NI J LRI 58 HPV A 5% g 46 0
— DU TR 7 vE, 2 B ROR R H H gQRT-PCR
R R S B R ABURE S nT B M L R S A
R AR DT BORUA AR B BT, BRI T AR I PR R
H.

4 HPV MM A4

HPV E6/E7 ¥ 5k KR 3™ 4 e £ 11 2 4 e T
A A0 5 Ak 5 R T YRR b R, BRI BT
HPV FFEEMHERGLAN HPV AH SR A8 1) B B AR £ 4128,
flanfE HNSCC & G AFE E6/ET fitfk, e
TeHIRE HPV FHME B T, B6/B7 JE R H HIRIEM D,
&7~ HPV IRzh Mg 2n i S 2 K=k B6/ET Hifk/x
S, FBH E6/E7 Bk nl LMEN HPV IR YL Til 5 138 (4R
Pz —129:300 E6 MLEPUABHPEXS T X 7342 75 1 HPV 3K
B OPC B B ERs R E(>99%), {H2 B6 I diik
FHAE N BB U0 B3 b TIRGUIRES, A RIRE LAl
UL, S5 HPV E6 i 2 PR 7E i A HE A B
TR EARAERE,

5 B

HPV gt e /E o HNSCC EERKA 2 —,
TR LB GUIRZAS X RS T . v8y7 A TE R E 2
fEF . HPV #5¢ HNSCC Rl ik 2 M2, (HHEH
MG — AR, 18 T G — FhE s Pl
D3RR R ) R R ANRE R . gRT-PCR F1 RNA
ISH il HPV FHE 2 H fifi2 HPV R GL ) SAnitE,
BA RGBS FrRrEmAR A, (A&FrATH RNA
T BTG YR o RIS Bk AR HE A AR
1RZBPERI A, RIS B6/ET ML P a4 B R 1
J& BiF, FTUMERN HPV Tl Mg TEdeln e —, Bail
FHAEASHT HPV B E. ple THC FHEE/EN
HPV IR GRS G E b SV & ZE N4, (A
& H TR E HPV YRR, FER—AT pl6 IHC k&
MIFEATEE, HFHE qQRT-PCR LA, 1 B 113
g b, H RTASHERE S M pl16 e dlfb . i85 i K ddPCR
ARG 0 e 97 £ 5 D] 2 08 ER AR A A Ay B RS T PR AR
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