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Abstract

Oropharyngeal cancer (OPC) is one of the more common malignancies in the head and neck region,
characterized by high incidence and mortality rates. New breakthroughs in prevention and treat-
ment strategies are urgently needed. With the deepening of research on OPC, the significant role of
the microbiota (including trillions of microorganisms in direct contact with the oropharynx and
those residing within OPC tissues) has gradually been recognized. These microorganisms play a cru-
cial role in the development and progression of OPC. Understanding the roles and mechanisms of
complex microbial communities and individual microorganisms in the pathogenesis of OPC will fa-
cilitate the identification of novel preventive and therapeutic interventions for OPC. This review
extensively searched for relevant literature from both domestic and international sources, covering
multiple fields including microbiomics, OPC epidemiology, molecular biology, and clinical research.
A total of 68 high-quality studies were cited, including clinical trials, cohort studies, mechanistic
investigations, and review articles. In this review, we summarize the current research findings,
methodologies, controversies, and future directions in the field of OPC microbiomics. We provide a
detailed discussion on the associations between the overall microbiota and specific microorgan-
isms with OPC, the potential mechanisms by which microbes may drive OPC development, and their
roles in the pathogenesis of OPC. This review highlights the importance of the microbiota in the
pathogenesis of OPC and underscores its potential applications in OPC prevention and treatment.
Future studies should further explore the causal relationships between the microbiota and OPC,
optimize research designs, and aim to provide new strategies and targets for the precision preven-
tion and treatment of OPC.
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1. 518

[ WE % (oropharyngeal cancer, OPC) & bk A FAR \ %5 . Bgl TEAEIAL MBI, 2 kAR
4fl B35 (squamous cell carcinoma of the head and neck, SCCHN) /I —#f[1]. 2018 4£, it 9.3 Ji & HE WL W
N OPC, i ABRL B AE S 1) 13% LA F[2]. H AT, WM. OB S N & £ B Sl R R [3], [FI,
NI 55 (HPV) B G [41 80 1 i TR A 2R A [S A ORAFE — 8 A DG . AR iR 700 Fh
B, A E WE AN S NME (6] E B AT C AN 1012 FORFEIRCEY S, R 11 Mg E
R e B h bR ic A NRBURMI[7] [8]. TS iZ MR T RefE N — R EE R “WhRIFER” 253
AR, EARUSEBUSAE[9]-[11]. F7E 19 e, e YA Mm-St e gde &, (B SKK—
BRI P, i st e i 12]

W6 il T RO R R, R 2 IR 3R B s S A E AR R, &R 1 e
P AR A A e e i e v R R R LR R[] MR H T MR N AE e S . BT, 2/ 7E 33 Fh
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TSR R B TR AEI[13] . W S AN E SO B EAE BT AR 3 [14] - ALK,
T A BARICELE 16S rRNA JZEPRIIN 3 A2 S ALy, 2 Ot st OPC A4 A A= Wi (1 L 22
TH, SRR RENS iy 3 5 0 BT A PR U O 2L ORI T RE , R T8 7 G A= 0 5 408 2 22 1R) A AH ELAE FH[15] .
KEE X OPC i K =0 LI AWHR N, AL A0 FE B iR 1 SIS OPC 2 IR # DIHK &
LAHRAE[16].

FER LRI, FATD S E Va5 e (OPC) A Tk AR I ol it Tk AT 4 o 1 %8, 3RS
1 OPC T/ EMHE VAR B S H MR 2 s HLk, BT THReE Y S OPC 2 Bk &R . A TLAR
FIWLHI CL AT E IR R R o« BTy OPC FLIIIR &2 Wr . TG VRAS AIVG YT 3 BEHT AL A -

2. OMBERREIERIF

OPC (OPC)ZH 2 P4 i A4 i IS SR = AL 11 s A E MR (MBI . 28 TR BT 2 48 b i
FR) [17] [18]~ & s 1 5 SEAR A P (8 s A3 A« A8 5 5 8 PP (RO R 2R D) R 50 i = A a5
R B AR T D) . R B I TE A R (N B SO BRI RE TR AR ) AN (s
SF A R T R UL BT R (A T RS YRTT . B D) S X SR ) A d i R [
(AR REN CIMERR,  w] DUl ERG AR IR . 40T A U R A i 12 2855 07 e AR 2 2, AT 52 i fieh g
(IEED AT N, 5 R (R AR 15 [19]

LHTCA RN, K, DAY Y R EE R ] (Firmicutes) . 22T 1 1] (Protebacteria) Al
AT 1% 1] (Bacteroidota) 3= F:[20]-[22], {HX}F OPC WHAEMM T FHEBEM LR —INE. R, HDEd2&
2P LR RO S M, D DO S B R e R A B, e T WA ZH R [23] S R S SE R AT R
A B RS B [24] [25], AhATiE G Bl S OE AR EN o TSRS RN E R R AE AR 2 AR R, R
SlgE132 99 55 (HSV) M FL LR 75 (HPV) [26], 3% 2455 B n DU o Ml y A% 46 2 AT A 2. (R, 248
HF M Je R0 P9 A I B AR BOR AL, T DA S B R A VA S A 00 B R DA R B R AT IR
G

3. OPC EME EMBRX AR
3.1 REMBESMELRYE

X ERMAEYIRE S DU MR R R Z MRS R, ol I T WY, AR RAE 8 A Al B 2 1)
) U U VIR A B BURZE R [27] 0 1M 22 3 w] el 2 ML RE i iR A A R . i o, AR
RV AN OPC KA S R PRI B BN 3K, R I Ml o D I oA 58, AR S 1
P, S EIORE S B  R DR AR R R R IR PR R R R E AR (28] (RS, XA
RIS P S e Ra s, IS BESUE MRS, TRFE A & OPC (K 1 80 A 1, IXNH
HIEASIIAG . HUC, SRR R SRR VR SO SR, H (g R T IL-6. IL-8. TNF-a ZF[RE
T8 R R A R R B IE A A (B NRE AR R, R OPC 1 KU A A 3 B0 i AR Y
AR et T Ak, HRTsh = A5 OPC AR AL 2 R AROIBC 2%, (H 208 A I a7 £ 3t P A g (g a3t SAE (1
FRAEF[29]. Bk, TAEVIREE SR 181 JORE IR A AR 8 2 AAFAE S B M RLREE R, RIS
fAE. BERIER . MBI 1 RIS A R R E A s, 58 =T i, DR
RE %X 22 oL R T 1 T 20 P i R R IE MR i AR . B, SRR AR Y LR RE S EL I
77 DNA,  HEREE R SR AR IR A2 [30] o [ ol 2B e v vl RE S 14 15 1 3 4 A P9 A 5 0 e R R (2 i 4
MOHIME[17]. L H A0 e CAHER AT B E e S OPC SR BB A ARXT B ZEE . 534k, 1Ef Gong 4%
NAERR TP R [31], BN D am B A v S HAH AR RPR R T 7T, DUBIERRAE OPC rh 38 /2 50 (]
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M, B

o HIEMAEMBER 2, MUBHEME, CEEHE. WESFZMEEY, XEREYZ R W] A

BV EAER], AITSENE OPC R A=K FR[30]. BBt Fediom 1 &0 11 Jis i A= PR i st ok a2 Jee 1)
FARNU SRt 0] DUBCARERE VR ITHE il 22T, WOXUSORF i . FLRRAT B AIBEBR TR, AL
FEIN R A DR ) 2 BEAE XA AT REIE I SO U A R L ORI T R[] R, AR T AL
FERMAEMARA RS OPC BFH KBS T VIAHSC, FLEREE M RUEYRHIE AT LU N TS 45 5 4[32] [33] -
Bk, A5 e e A A A R v R AL R AT RE R 55 S BER YT B RCR 1] [34] -

32 BEMEYMSMELRYE

YT A, BT RE A REX AN EEAE R AL, XA AT R AR AR TE OPC R AR R B
TER M Z B . PR TE BRASORMLE], -4 1 s AR P 4 (R e MR AL R AE Dl vl e B0 IR A b &
Y, FIREAE T R R S R B AR, RV 2 A N T TR T R 56 4 B [35] . — 7T, L8 i
A RT B e i TR B e i R R 4 B M R AR A, S S RE A OGN 15 2 SE NP1, AT
3k i 2R KRN R [36] [37]. S — 7T, ST A & st vl R S 88U /E A, =R 1R
PEBEAL G AT RE S| R BRI A AT, B FEUMR K A2 [38]-[41] - 5 MAEY) AT BeidE (e dE 80 . 5
G BN B 5| 08 A R A AR I e AU [42] [43]. B, HPV & —Fh S EUR R, REiEid
W FEBE DR AR5 3078 - A0 B i DRI 2R ey, VA0 s DKL 40 o e g 0 ) B R ks . LR e S BURI SR BRI A
FRE PR iy 00 o i [R] R DA K% B 13k, AR O b i A0 ) B LA [44] 0 SR8 I sl B, Gn 2 R b bk
PR, BB e ARG EL, RIS DNA #105FIH0 S| DNA S S, 30 4 i A Fe e 1 [38]
WU E A P e . CIRZHZ. AURAOASE AR BAE R, AT ReE R S48 B T Jae 79005 A2 e il s
BIEN DR ED . WX MAEERE, BFFC O E O e A AN . BCBE . R I A B BOR AS
5 OPC WAHTAEFH, K N FRATT3E— 20 B ff 11 AR P9 A= 0 Pl REATE B B0 WL A1 DA S 75 R AR A I R 2
Wr OPC ¥ AEWhs B HE (L85 B o

TEEBER ], B gl RATE SRR RKE R [45], HS5 2 MEA e M. iAo R,
e R B A A FE R 1Y i B A 3 3 P = P e A e 4L B S 8 n [46] . BT 7R B, B BR R R AR S B
BR BB RIS 11 s 1R R AR R R 5 U AE DG [471 5 W sk 9 B o e B0 T Rl o A 1 A s I o 7= A AR g
FEYIET DNA 545 S5 a3k 8 1 & A6 0 i [48]

HW, 51RBATE BN 2 HAZARA R . HAZRF I 20 T 1 [49], A1)y S R b
VG J R () R AR B UIAR DG [16], HL 2w AR B8 48 IILAE 10 s S8 R 4 e A0 A b 585 v T i e 2L
Z1[50], Ff L CCL20 (F&fbPHFBoiAk 20)R (2t I s SR 4 p e iRy idk Jg . A1 10 Jo it 70 BA 1 B AZ AR AT 1
F OPC ML, WIREAEAEMLSE DNA i (5 S@EIEUE . BRI b - B (EMT) 5 2 Fligft
(RT3 iR 1) R AR R R T

ORI, A ERIN BB 5 OPC 25 UIAH G, H & IX Tt 20 B (12 328 b 28 e (¥ VF 22 ML 19 oA 2 4 o
[51]c S R Aok e A B 2 — b DL IR 2 TR R B BOW i, F 2 ARTE T A R EIR E s 4 2, X R
R bR R T R A R R 4 R B AR VL P QIR [52] o S IR bR PR B T T e e I Y R A g B L
FIPE T P2 ARG B AR R 15 G2 SRS 22 PR (2 E R 1R R AR AR RE 53] B, F R bk B B 1
I H G 22 B (LPS) s 1 1 Toll BEAZ4K 4 (TLR4), % ST R ML T IL-6. TNF-a FIBEI, M 63k
A R FHRE KR 1) S I IR BE[54] -

BEREZAET O, R RAMBURE. SRR, SEREBLSEEABRA X, 1
0 155 1 B 5 J8 1 G 22 [55] o FLAS BRI R T 5 5 AORE S S AR U B0 A 5 S LA A2 e i i A
WA R, RAVEZHREE 1 (HSVL) R IAFAET Dl & IR 40 i (OTSCC)H 4l [56], {HE OPC
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HUHI AL T B FE B B, T ik — AR R L BUw ML .

HPV &4 5 OPC %U<, LHAZE MG HPV16, 1 HPV BHM B FI TG 58 HPV [P B3 iy
[57], HSALIT P14 1697 U s . HPV FHE OPC F) 83 40 44 Jt s 25 28 13 I 2 4 L 390 . 4400 1) 4
HLJE A DNA #5585, Wi HPV16 E6 & [ i ps3 Ufig, /b 2ifuxt DNA Sz 2 ee /s, it
— R P RUBRME[58] . Ak, HPV BH I B8 f P 45 G 928 4T 332 i S 35 3G, e 32 CD8* 4l i
FE T YU, XA IR T BCREIF[59]. AR, HPV BH MR 41 i@ i B0% cGAS-STING il i 4 5
G AN, R HE SRR YT R EAE FH[60]

BEAR, R BT IT T B 2 B4 1 i A AL A A = 3k DR 2 2 TR AR B RS KRB AT I
e, USR] B 5 0 D B AR M AT B (6], SEBR b, SN 12 93 R 3 T ) RO S 5 3 LR L A
AR 43 0T 1 i i A ) 2H A RSP 4 T T ARt 75 T DA g T e A & o3 XIS 1) = 212 I T AL [62]

4. AEMLASEEE OPC SH AT B Al =

FUBTA I R — N IR ERS R, R s 4 23 A i T FE AN AR R s 4, PTRE S
# OPC R N[63]. EL%EN OPC M MU B &Y. HE . i A B MBI A Db &
Y, FT55ema MR A AL T OPC [64]. AR 241 78 AAE Bh T 2R OPC R WL, A
FER BRI Wibs SRR YT 3L AP T T RE[65]. MI PR BRI TR WA S 12 Wiks 4 . T8 % K& OPC
SRR R HE A R S A I A BE EAT 0, I H 5 OPC R A R R %5 A O IR 58 Tl AR M b 28 s L
REFF=1, VENEBEREHRED. A, BHBMEREBURILE], PRELAT RN RIEME A
JRINREVATT, SR VIEETR I AL AN Th REAR AT B8N A RIAIT OPC ALK SR, 180T e N AN IR T 38T
HAE[50].
5. B4h

JE BT A A AT TR OPC YUk LA 1 B ik fe, (B3l — 2Bk, Biln, ST
) OPC TEM Al ek Tl . X7, SIAVEIHK OPC AL A AEMAMAFAEZES, FATTIEN
SEJE A U MRV B L R Th BE RS 75 M R BURALL T 2 i A ML . H2 B2 MR s, A4E1E 10
WA BT ARG RS Kk, ARRIIFTH E S — P IRR AN 516 3 2 A2 A BAR
FINLE, TR RARAEAL I 20 S A A T H . H AT R 2 G FE A E WV B0 A RO Th g b, BT
WEEY St LA T B AR ) 7 T LR R 2 D RORIIIE R TR B & 2 AR EOR, MeF4 ¥, &
F A A L2, LA TN A= 518 32 22 18] A ELA T S L AE OPC MR A 2B R e b AR T
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