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[ Abstract ]

pathological conditions. Alternative splicing events may serve as potential molecular markers during the diagnosis and treatment for

Misregulation of alternative splicing may result in splicing defects in different types of cancers under multiple

cancer. Alternative splicing is not only a key mechanism for increasing the complexity of proteins in human, but also causes a diversity
of expression of transcriptomes and proteomes in a tissue-specific manner. Different coding regions of a certain gene can be spliced in
different patterns, resulting in multiple transcription states of this gene, and the final protein product may have different or mutually-
antagonistic functional and structural characteristics. It affects the occurrence and development of tumors. Alternative splicing events
also occur in head and neck squamous cell carcinoma ( HNSCC ) . In this article, alternative splicing events in HNSCC and the
underlying mechanism were reviewed..
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KHTEBRRANM I (HNSCC) W ARATHE, FEARE 7 MR, i s W2 oh i1 BEER,

WS FIIGE A Z8h S TR 1990 & 2017 41 1 Jia g
RANFLEE (OSCC) MYHT AR I EG K T 280.0% ,
FET- NBUE K T 196.8% ', 0SCC BRI ik
BAEFAR . BUAYT . AR2EIRTT e in Tl
FEIRYT T DNA B RNA B0 #r A B X, |
SR AN T 620 AE RNA iidad fE b As s, A fE
fiff A mRNA BIRERUE 1T, X — 2 R FR S B
Pz, Mt 95% WL A AE gy 4, nAR BT R
mRNA Fi A8 52 A [6] ) 59 422 757 27 2E R [A] 1Y RNA
SRR, JE— AR R, AR ET A
LA AR, Ding 25 (2020 4F ) 1A K A] AR 5 4
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HCATE AR P B AL LA PR T S 2R 1 A )22 )
RESNCE I AT A RIS . ) 28 B AR S A
) 5 A A0 J v AR T, 7E HNSCC A AR
Zl B E, WRES HNSCC 37 BTG A= Wb
SRR A

—. FAIEETHE

1. AT AR BYRER PR AL

1977 4 Chow 45 X 1 {7 fff RNA ( pre-mRNA )
BIBT A T id 5%, 1985 4F Grabowski 250 & H T
5T B (0 43 T HLH —— B9 e ik, By H2 02 h 5y

BEAEM) 5 550004 SERH, SRNERIREEME DR (it
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AR A KRB E N E SR T M. Yan 5
(2015 4% ) R BUBTHEIARTELIS:E | BOs . fAL A figal
e AR RS, SR IARGEE 54> (UL, U2,
U4, U5, U6) AFIR/NEAZIEZE T (snRNP),
195 A& (NTC) 1. 1982 & 1K4H K& (NTR)
L 8 FEAR ST IO RNA 9 ATP 7K fifk it /
fif JE M . BY 4 DL K — S8 HA FE . Wilkinson
25 (2020 4 ) INH BT R E UL AT U2 snRNP 4
5% U4/U6.U5 tri-snRNP, ¥4 5" 8347 5 Ul %88
#] U6 snRNP, filt & U6 snRNP M U4 snRNP fi# i€,
U6 5 U2 snRNP #F A —ANTEHEAL AT, 4052 By
Yoiky 5" By AT, oA 5 BN TSN R, IS
PR SRS BR o S BR ATl 3 BT s 455, AT
fil 5" BYEEA AN T 37 B, AR
) mRNA AR FER.

ALAR By ) AL S5 Tk
TR ICIESS A1) RNA 455811 (RBP), Z4% R /
WA 4 (SR) M G5 AT BT AZ B 1
(hnRNP) W%, LiRE AR IS TH snRNP
X 5" B FE A AT IR B R SF1, U2AF2, U2AF1 J¢
U2 snRNP X 3" B 4240 5 B3], DT 5 0 5 42437
SRR, ST AN T8 ) 22 SRR
RS PEE R sl A 37 I B A5 R TR S 80T ]
AR B SRR R A

2. AR BT R B T

A AR BT E IR AT = A2 T
2. RNA 21 : Olson 25 (2007 4 ) Fll Kishore Z¢
(2006 45 ) Ay s AR R i = A oo 14 4
HAER, Hrp RNA 0] 5824 5 R R X 1
FHICHE; 54210 Zhang 25" I RNA B4 il

1) S i 32 52 e A0 W 7 R B Rt 1% 25 2 T

DNA WAL 48 A 418 A28 SRR g s
RNA (ncRNA ) &5, 0] A% By 352 Fl 3% WL ist f& & 1 2
AR R, HS5MRAEIERM, 78 HNSCC
Hf % A8 A% 2 2 1T 1 AF 5T EE 7, Kelley 55 (2017
4F ) Ml Anayannis %5 (2015 4F ) A b A FL kI8 0%
B (HPV) BHPE HNSCC B2 Uist 14 2% 5 38 7 e
FYIAM £, Guo %5 (2020 4F ) A K 7E HPV BH 1
OPSCC H, #H#E 1 H3K27ac 1 Z AL AB M 75 2 W
B R TR W AR B

3. WEET

2 5 874 O AR IR RNA Jok4y
KA HF—AJE pre-mRNA SRV A5, Gao ™
IR EEAHE S B AL 4SRN 37 B A,

R BRI ;i3 — 2845 HAth RNA JT
1, SRR AR OCHE (SRE), 38 H 2R E
FH IR F (0 88457 5. Shenasa 25 (2020 4E ) A 3%
26 SRE fif T pre-mRNA |- i) RNA 45 & o7 5 il 4
A A, AR D45 A 1 35 2 1 5+
(ESE). #Mi F U0 T (ESS). W& FEj#
s (ISE) AN & F 3700+ (1SS ). mI 748
Y496 M vr 2 AR T A s R I i 21
AT, SR S hnRNP S50 F & A I
HIAE o Martinez-montiel 4% (2018 4 ) 1A~ ESE
FISE F 248 5 SR A HAE M 8740 K+, M
hnRNP 25 [R5 ESS F 1SS 1 R 55 Fe 4 il A7

TE HNSCC H RBP 335 55 DA 8 45 7] 22 5§
. SR HE 12 RBP, 7r By IR R Mg S 1k
EOCHE M, SR 8 15 374K Ul snRNP, U2
/N WA B A B T (U2AF6S) A AH B
FH, SR #5115 pre-mRNA (454 B 1F 1 57 3 4 4
SEVEFESE UL snRNP Fil U2AF65, e sFaE 4 5k
FAFEL M HORTE SR 2 7R R By iR 4 e rh ik
BHHHHEAEH . Peigi % (2016 4F ) K HAE 0SCC 41
BV & 2 AR FORS AR W BT 82 1 3 (SRSF3)
ek, I 5 AT AR RURE ) & A R R R,
Radhakrishnan %5 (2016 4F ) & B UTEK 22 % 2 / K
FIR TR A RE 5 O 2 B AR T HNSCC 40 i 19 12
7k,

Xie 55 (2021 4 ) AR 55 —Fh RBP j& hnRNP,
fEN “RNA 32287 FIHH 5515 ff RNA (mRNA) Al
ncRNA DLGZ 0 mRNA BYHEFUM T, 8757 5 P % 5
% 57 J5 B PE . Huang 55 (2020 4F ) A b ad %3k
hnRNPC {2 #F OSCC (34758 . T8 . =R L -
6] 75 5 # 4k (EMT ). Wang %5 (2019 4F ) ik Ky
hnRNP E1 545 8 7 v (1) 55 £z DT B oo - A B VR
FFE R AN B F AL . 7 HNSCC " hnRNP E1 5
5 S A SRS T 3 (STAT3 ) Y26 23 4b
W ESS 454G, e dESR 23 S - Im i 37 5
FEAL S 048 AN STAT3B 635, 3 %3k hnRNP
E1 B i &A% T STAT3a/STAT3B W % (1 L 1] il
STAT3a FE IR A, ALK MY STAT3a il 4K
MR STAT3a S, AT STAT3R W Ja it
AL bEE Y STAT3B o

Ellis 4 (2012 4 ) F1 Kosti 55 (2012 4F ) A
i RBP FRikfE A shif 35 Fse s . Xu 4 (2019
4 ) IAMAE HNSCC H SR Al hnRNP 2 [BI777E H 50
P ANZE XATE . Jia 5F (2016 4F ) TAH hnRNP L
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JE—Fh Z U Re BV H: T, 7E OSCC v B AE i 35
SRSF3 33k, W REMHE SRSF3 U4 4 JM 8 F 11
f37%, SRSF3 7£ C it &% — N S AR | 23R
() RS &5 #935k, RS 25443k (1) /F F 2 5 HAh 85 (1 5
MEAE, A2 2T B s (48 55, SRSF3 AUy
—MHENZOE B 4 4h R, BEH 450
1 SRSF3 FFff s i — B e RS DR
J51%) SRSF3, hnRNP L 0] 68 7E 5% 5% Fl s 5% )5 o] AR
RPN 2 T P SRSF3 Kk . JE AR & B
SRSF3 1,34 hnRNP L A9 AT 28 5482, Xu 45 (2019
£ ) IAH hnRNP L (1955 7 4h B F &% — A HER &
1E% 4%+, hnRNP L B A shiwALH e 2 A
B 7 AN FE &, SRSF3 t EA —Fh [ 3h
P HLRE I A S5 450 T, DgERE
4 i T A TR S 19 SRSF3 K. 94l 7 4 i+
BA) B S) A T L R fit ke 2 % — 1 B ) hnRNP L 25
H, 557 48T 05 AT DUgw s 4 K i T Rg 14
hnRNP L & 1. #f—2 & 3 SRSF3 #i] hnRNP L
B @3S, {23 hnRNP L 2 K IhREE 1%
ik, SRSF3 #1 hnRNP L A H #p] H A shly, H
hnRNP L £ 7 4} i 7 1 SRSF3 2 4 4h i 74155
PRIy HNSCC /B, HAAF R,

—. HNSCC # RNA WA 50§

1. 3478 . EBMRE

1.1 2250% | 7A@ TR 3 ( AKT3)

AKT 15 5 ¥ 5 38 1% %t HNSCC A = 2 4E H.
Guo %5 (2017 4 ) RNA ¥4 & BRAE HPV PR
1 I 5 0K 440 9 ( OPSCC ) A — > AKT3 87 4%
SRR, AKT3 553 A AR ZE R U i Rk &
FIERAHL, mHRE&E — MR 148 T,
et T OPSCC A=K, ULBR AKT3 SRl T
AL B AR AR, FIHES pAKTL Fl pAKTI
(R 5 ST A T

1.2 Ui 24EHEF 5 (DOCKS )

Liu % (2018 4F ) 1A DOCKS5 SEAALE HPV
I HNSCC | ik, Rk mmaH
SVAELERFRAR, IS HPV BPER) HNSCC 4 p38
HI MAPK/ERK 15 = a8 [, (2 o9 240 e 7 34
. ERAIEZE

1.3 iz e A LB R SR 1 2 (LOXL2)

Zhu ™A Sk LOXL2 9K 3 3F Bt 4 HNSCC 40
it JRy 8 452 28 ORI e B i AR A T . Liu 5§
(2020 4F ) 7£ HPV F1:A9 HNSCC FR &P T —Fhay

e SR LOXL2-Var, & 55 4b—A~H1 1 120 bp 19
AN FARAG LR 2 4N T2 El, A — A
[T LOXL2 () 5" JE #3F X A A K. LOXT.2-Var
£ HPV [P HNSCC 835 i #ak, i i w1k
WO FAK/AKT 555 S %, 1958 1 Wi 40 At iy
wags . ERARZE.

2. BWEALER TR IRE - 1B H 1 (TACCL)

TACCI J& TACC R & 0y — N i, H A
TACC & PR 55 LR 1) 22 KL vty TR E - BEUE 45 44 35
(TACC HIZ5#IER ). TACCT #1425 (TACCIV25)
7E HNSCC A ZUR 4 il 2 b3R8 T I, 38 o g 28
ERK #5216 F1 AKT/mTOR 15 544 538 B 415
W A B TR AR T T,

3. MEWNEEKFEF A (VEGFA)

I 48 A= RS2 AR AR K b BEHL I 22—,
Eswarappa (2015 4F ) WF5 B Aj R mRNA
55 8 M (W AT AR BT 452 7 A VEGFA /Y R A~ 5
i VEGFAxxx f1 VEGFAxxxb ( xxx 2718 4 15 1) &,
FEMR AR ), VEGFAxxx TEAR AP FIAR Py #5826 B
SIS A G . VEGFAxxx SEAA (4G 5 7
i HglrhER Tk, i VEGFA165 fil VEGFA165h
S E B R E T RIS AL, BISELLI-CHICOTE 4§
i 9% 5 7% 7 HNSCC ' VEGFAxxx #1 VEGFA165b
Ik, M VEGFA SAGARLE S 508 1) 45 A ik 51
B A 2RIk, VEGFAxxx 7EMHER I rhad 2%
ik, i VEGFA165b SR ATE 11 Ba gd rh 26k LA
VEGFA165b 5 #4) {44, 5 5 £z [H ¥ SRSF1. SRSF6
HI SRSF5 BYFIR 2 IEAC

4. IrJE G E

4.1 CXC Zs#afb 324K 3 (CXCR3)

Reynders 4% (2019 42 ) 1A CXCR3 A =Fh 5+
FfK: CXCR3-A. CXCR3-B Fll alt, CXCR3-A 344
A2 CXCR3 ZEHE 1 AR FF12E 3 4 F BT %K)
F7H), CXCR3-B AR 2 b+ FIEE 3 4h i
FEFEE =) AR SRR P ) CXCR3-A A Bl
T (A= K AP 8L, W CXCR3-B ARG —4
B AIAE N v, HAPESEYER . Chakraborty
4 (2008 4 ) 5T S BEM ] HNSCC & 3 itk
[H -F CXCL10 £ CXCL9 LA & ‘& A1) 5% 1& CXCR3
AP BT M 1K (CXCR3-A, CXCR3-B), Tk
% -a2b (IFN-a2b ) 38 33 75 CXC 32 7K B AA (19 AR
HAEF, PRE HNSCC H34ME i 0412 41 i 37 16
AL TG M. 7E HNSCC 23 19 A1 J& ifi 24 4% 41
Jirf CXCR3 ik B, kDI gerL, 2t
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IFN-a2b b ¥ J5 CXCR3 T3, CXCR3-A, CXCR3-B
W L, afkiE ks, [EH CXCR3-A Sk
i, HiES TU4RER, RS 5S CXCL10/
CXCLO WyAHEAEH, MRS 3 2 T bk I 240 i /
FARAA AN 7 A SR T I L0 e TR S 07 1)
RS, SRR ) S SO

4.2 YRR FPPESET - fidfA 1 (PD-L1)

TR AT ST IR R R T A EE R L, K
H A AR AE TS 324K -1 (PD-1) /PD-L1 HifR %
HE, KT PD-1/PD-L1 38 B A S0 s/ i g 9 A 1
Tk 35 K 22 B0 PR 1Y A 77 =), PD-1/PD-L1 %
(RIBH T TR VR B A RLIR YT I . PD-1/PD-L1
155 Sl A0 LAt T 9K L 40 B 0 o) 30 S5 K 2 G g 0k kit
FIAE2AHLH], Hassounah 25 (2019 42 ) WHTHER
PD-L1 (%) 5 A4 1438 i PD-L1 32 (440 1 T bk 2 2 g
fyThfie, JEATRESENA PD-1/PD-L1 BELBHCAA A4 S o

5. SNIMEIBNE AL & %A (ANLN)

1E HNSCC ZHZUM 4 g 2 A I 3] ANLN # 9
Fh LY AR RIS . ANLN (%584 ANLN-
201 A1 ANLN-210, H¥hymik. iR ANLN A]
0] OSCC 408 SCC-9 Aty . ITREFIRZE. TEHL
#l I, ANLN-201 5 C-myc AHH AR HAE N
(RS EME, 75 HNSCC H R HEBUEEM . i ANLN-
210 Wit 5 hnRNPC 254, SR )5 IMBARE#
FIE WEANAE SN IMATE B WA B ANLN-210
J&, it PTEN/PI3K/AKT 155 % S8 A i L Wt
MMM AL, MM HNSCC g RK

6. %% . HXk5 CD4M KRR

Han %% (2020 4F ) TAZH CD44 J2& M T 4 ffd
bR W Z —. CD44 1) 5 ¥4 1k CD44vl, CD44v2
FEIE F A9 011 AR R B4 i e e 3k, T S A 1A
CD44v4 . CD44v6 H7E HNSCC 35K, Athanassiou-
Papaefthymiou 55 (2014 4% ) #ifF 5% %& B0 0 409 4 B8 14
HNSCC 1 CD44v6 55 & ik, R CD44ve £ ik 5
HNSCC ¥/ Z [MAF7EAI G, TAEIVIH HNSCC H
K E] CD4dva ik, Bt RBUNE LM
SOy Iy RN

=. HNSCC & ncRNA BRI 5T K Hifs
ML

ncRNA .2 5 7 A8 g i vp a] 28 BY 422 11 4
T, neRNA AT DL 42 00 (] 252 0 22404 s
TEZ A B AR T R R T

B pre-mRNA %% 5%, 52 W0 A 742 59 45 53 #2 . ncRNA
A 5B T AR B 0 2 A AR S A

Romero-Barrios 2% (2018 4T ) W5t~ KatdE
g RNA (IncRNA ) 5 pre-mRNA M EAEH, M
TR A [ () BY B0 s SR A B 2 I 1, e
FTHEE RNA nJ48854%, IncRNA 55 RNA 25476
F A A FH St o LR ) JE R, 4 ] AR B 4z
Xu % (2018 4 ) A NBYHEARICAH B M H3 1Y 36 i
SRR ) = H ISR B M (H3K36me3 ) FE4F4E
A K F AN B F 4R 35 hoeRNP E1 95 5 (8] 78
YA R AT AR B 42, Hu 558 (2018 4F ) A58 KL
BR324k (EGFR ) 5 H S AR i #% A
IncRNA EGFR-AS1 (I8 2 IEAIE. 1A, EGFR-
AS1 35 m EGFR MK PI3K/AKT 15 5 5% Tl
B& S 52 40 B A 35 . 2021 4F Dhamodharan 2412
WF5E % BLAE HNSCC 1 H3K36me3 1Y & 4 Fil EGFR
%5 15a F1 15b A0+ J& [l N &% F poly A o7 s g i
15b ZM T BkER, MIMifEiE EGFR-A A1) %
ik, PTBP1 M HZEA 1 5 AE EGFR Al EGFR-AS]
() FEIA R T EGFR-A $4491k, 20 EGFR-ASI
5 hnRNP E1 #HEAEHZ 5A1 285742 . Aarunkumar
45 (2018 4F ) A}y EGFR-AS1 1 HuR %544 (AR
HAER, IR g e SR AT AR B

IncRNA 3, 7 1 2 5Y 422 7 ) >k i 422 i 98 11
EYFAT . DR IK P 1 (ORAOVL)
pre-mRNA [ 55 2 41 g 7 F 25 3 4h 2 7 BEER 7= 4
IncRNA ORAOV1-B W%, ORAOV1-B 5 # K 7
14 90 #H B /FE 4 7% TNF-kB/TNF-o 35, #1115 S
EMT, {23 0SCC BRI 2,

A4S/ 3T RNA (miRNA) 825 7 48
74%, Manikandan %5 (2015 4F) 9% s, BAR
miR-125b-2* Fl miR-125b /& [A] — pre-mRNA, {H
EEAARFEPFTIFS], Reth AR DI6E,
TE OSCC H' miR-125b-2% (1) 3235 5 1] 48 55 352 41 ¢
ncRNA 0] DIAE Ry o] AR B HZ 0 7= 1y, 5% el i g 1) A
Y2edr ok, WRTREIE IS pre-mRNA AR | it/
FR LA B 5 B 42 PR 1) OG0 45 2 5 it e g i AH G 3k
R AT AR By Bt FE . 54005 RNA AHEL, XJ IncRNA
REMIRIFTE /L, {H IncRNA 2 ] 28 3 ek fit v
ANBEZMMZ 5FH MRS, KT U0 E 7
AR BB AR B F AR g — A I,
AL DLTIUINKS A IR T Z2 A A neRNA L SF A IR Fivgs
i T JR R B R A ML
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M., hMNESREE

A AR BT IE AN R S kiR, 45 A R 55 AN
AT RE, 40 STAT3 Z %] haRNP E1 A8 3 2 7= 4= 41
R INEE. Sun 28 (2013 4F ) A WA S6 5 1
AW 4 7E R TR IR 04 o8 JE DO RE, AT AR B $E R
M) A 28 2 —, Chen % (2022 4F ) #/5 T H 5
PRAES ) 04 g b 9 VE R TR, AT AR BT XA 46
HNSCC fEN IV ZHIE I & A . B R B B2 .
R B H S A (A = W R AR AR /L, T B TT &4k
RAEFEAGIHCR, X A7 AR 5 37 b o A bl
HIF I T o — 2 iR

BEAk, BIFFEEATTIE % 00 I & 0 ) w] AR B H2 (1)
PUWIE LY, F BRGNS B R Y R R X
BB, Sun % (2019 4F ) A A AE OSCC H 4
FZBERBT SRSF3 1Y L L SEA% 1 iR——SR-3 #F Al g
WA 0SCC guffirh SRSF3 14 4 4 g a5,
T4 K SRSF3 AR RE, RAEFABMT.
Seiler 5 (2018 4% ) AR H T 1L 9 22 G e (4 /N o3
1815 7] H3B-8800 J& §7#: K+ 3b (R E &MY
B 1 AR, X B A S R 5 A 1 9 240
HURESCAER, HHEZEAT T 8E R
BRI S 29T £ b FRA B, XTI
i1 7 % HNSCC Py I A2 85452, ok i B2 27 AR
BT RS %

£ % X M
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