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Abstract:  Objective To explore the potential key genes for head and neck squamous cell carcinoma
(HNSCC). Methods The GSE6631 and GSE13398 microarrays were downloaded from the GEO database,
and differentially expressed genes (DEGs) of HNSCC tissues and normal tissues were screened out by GEO2R.
HNSCC high-throughput sequencing data were downloaded from TCGA database. DEGs of HNSCC cancer tis-

sues and normal tissues were screened by R package edgR. STRING database was used to construct the pro-
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tein-protein interaction network (PPI network). Key genes were screened by Cytoscape software and GEPIA
online tools, and GO (Gene Ontology) functional annotation analysis and KEGG (Kyoto Encyclopedia of Genes
and Genomes) pathway enrichment analysis were performed. Finally, QRT-PCR was used to verify the expres-
Results

sion of key genes in clinical specimens. In this study, a total of 70 DEGs were selected, among

which 34 genes were up-regulated and 36 genes were down-regulated. Functional analysis of key candidate
genes in PPI network showed that most of the genes were enriched in extracellular matrix tissues, extracellular

matrix receptor interaction, adhesion spots and PI3K-Akt signal transduction pathway. MCC algorithm com-

bined with survival analysis finally identified 7 key genes: PLAU, FAP, LAMC2, SERPINH1, ITGA6, SPP1

and MMP1.

Conclusion Seven key genes, PLAU, FAP, LAMC2, SERPINH1, ITGA6, SPP1 and MMP1,

can provide potential targets for the diagnosis and treatment of HNSCC.

Key words:

matics

S 2058 8% IR 41 ifg 5% (head and neck squamous cell
carcinoma, HNSCC) J& tH #2575 K H W iet . HApr
SURPET HRm L B R R, R .5 AR
WE 2 Ak, BARYE HNSCC AH G F-A
PRI 55 7 1A — 2 BF I R L 0 H G TE A SL 2 B
AT 2 A s 2™ . IR 58 HNSCC & 9 A
S I O B B R X 1 R BT A AR 2 W RLA T TR B

AR LW B2 Mg ) 12 L 45 P g i
WA B AR W) bR A T A S R P
X GEO ¥4 e i 43 #7 , & 8 HSPAS . PPP2R1A.
CTNNBI,ADCY5,ANXAL,COLIA2 Ky gt KL H 00
s M GEO K TCGA ¥4 )%, & B CASR., CX-
CL12.SST N5 F WA L IEHNT , 25 Lk
LAY B 55t ] UL T 22 Fh 55 b R A R O B S i S TR
e AR AR B2 A T SR SR R v e 12
Wi A1 A T7 S R A AT B, AR E S X GEO K
TCGA ¥ R Y324 , 9 % i 5 HNSCC AH G 1) 25 55
FaR M IEIN L BOK A B T — 4 T i HNSCC Y
KRB I R RIS W 567 S R AR A
1 MB5HE
L1 T N GEO B & T 2k 5 R Bl
GSE6631 F1 GSE13398, Lt GSE6631 fl 4% 22 £
HNSCC Jigg 20 ZUf 22 i 1F % 4121, GSE13398 43 4
8 {5l HNSCC i 241N 8 i 1IE & 4141, RNA-seq %¢
N TCGA %4 15 T 8, HorP 45 502 1) HNSCC i
Jol 2 ZUFN A4 ()05 H 2L,

1.2 ERFRIKENK (differentially expressed genes,
DEGs) [ i A H7E £k T. 2 GEO2R X} GSE6631
il GSE13398 ) DEGs #4743 #1. F R 43 edgR #2HX
TCGA ¥4 21 DEGs(PL P <<0. 05, | log2FC| =1 {E
FE AR, Al FHAEZ T B Draw Venn diagram

head and neck neoplasm; carcinoma, squamous cell; differentially expressed genes; bioinfor-

( http://bioinformatics. psb. ugent. be/webtools/
Venn/) %1 %5 B & . % GSE6631.,GSE13398 Hil TC-
GA 7 HNSCC ") DEGs BUZ 4 .
1.3 IIRER AT MEHTEZ B DAVID(SS. 8 hit
A, http://david. abece. nciferf. gov/) fil KOBAS(3. 0
Wi 4%, http://kobas. cbi. pku. edu. cn/) X & & 1Y
DEGs 433l #4T GO Dyfig i B 43 ¢ P <<0. 05 &y ]
fE) 1 KEGG @ #% & % 45t ( P <<0. 05 &
fEDOM, i R 2 ggplot2 2l HARE
1.4 PPIMZIE S5/ HHEKES DEGs F A
STRING 7E £k 835 )& (http://string-db. org) ik 47 43
Br. ZJ5 i Cytoscape #1145 & PP M 2% - 43 #r
DEGs A B4 H] )¢ & . & J5 #| 1] Cytohubba #fi
MCC 5 ¥ R A5E e, i 2 1 i 08 OC B P o Jm %
HATIREE .
1.5 RAEA M i GEPIA Chttp://gepia.
pku. cn/index. htmD) % i 6 H 7% 46 2 OC §H 5E DA E 47 6
RAFE BT R AR R P <<0. 05,
1.6 UECHEIENAEIIRFEA T RIE  7EREH
ASHIT ARG B E ANE R S Ok B HNSCC #1910
191) 11 S i 96 FF A 55 40 DT IC A9 I AEAS . ] TRIZOL
TR DA i 96 2H 2RI TE R H AP R IR RNA . JH Nan-
odrop 2000 F1 I B 4 EE fe B K K I L RNA B9 = A1
WeE . ¢DNA i ] PrimeScript™RT i 7 & ( Takara,
RRO47A, H A& 3k 1. QRT-PCR ffi i TB Green®
Premix Ex Taq™ II (Tli RNaseH Plus) ( Takara,
RR820A, H &) 1 QuantStudio™ 5 Real-Time PCR
Z 45 (Applied Biosystems, 38 B #E47, X EILH
2T HEATHH B A M, P <<0. 05 #ih o 22 7 B S it
2 #R
2.1 ZFRIBFEH TR RS GSE6631 fifi 1 i
— 569 —



2020 4F

AT R B o B 2 4

187 4~ DEGs., f£ it i 845 5 GSE13398 fifi % th 4259
1~ DEGs. M TCGA %t 4 FE b o % i 19844 4
DEGs, TEPIAN LS 8dls £ TCGA %l 4t %
M 70 4~ DEGs fffEEHEBS(WLE 1.8 D,

2.2 DEGs By GO FIgeiER 2 XF HNSCC Hr 70
#ES DEGs #1417 GO 7 #r. 4R B/R,.DEGs F %
A T A0 A A0 3 5T G A L 20 6L 28 R G D G i A 08 S
AW E R A0 M AL RS B R WL DEGs 76 48 fifg A
T A B A A s A E AR e 4R BT R BT, DEGs
2 B A T A B T 5 A A3 i B R R Y A K
a6 % (LE 2A) .,

2.3 DEGs [y KEGG il i & £  KEGG {5538
EESM AR BIR, K25 DEGs & £ T 40 fg s 5
J 2 AR HLAE FH B 25 BEAD PISK-Akt {5 538 % (WL
2B),

TCGA

GSE6631

B 1 GSE6631.GSE13398 1 TCGA # DEGs %4 B H

x1 ZEEDEGsWLEMTA

DEGs Genes Name

Up-regulated

COL1A1,HTRAI, SULF1, COL11A1, PDPN, COL3Al, FN1, SPP1, NEFL, MMP12, MMP11, COL4A2, LUM,

LAMC2, SERPINH1, FAP, THBS2, TGFBI, CDH11, MMP1, MMP3, COL1A2, ITGB4, COL6A3, SPARC,
COL5A2,ITGA6,POSTN,COL4A1,MMP10,PLAU,LAMBI,SEMA3C,CTSC

Down-regulated

FHL1.,CYP3A5,CLDN10, KRT4, KRT13, MAL, SERPINB2, NUCB2, COBL, TFF3. CEACAM6 ., PPL, SASH1,

ILIRN,CEACAMI,PSCA, ECMI1, PRSS3, HPGD, MGLL, CD24, KLK11, DUSP5, CEACAMS5, CSTB, SLURP1,
PRR4,CRISP3.CLU,ZNF185,BLNK.,LPIN1.ANXA1,SCEL,EXPH5,PPP1R3C

A matrix

G0:0007155~cell adhesion
G0:0030574~collagen catabolic process
G0:0006508~proteolysis |

G0:0030185~cotiagen fibi erganizasion| [N
G0:0050900-teukoeyte migraton! [N

G0:0001503~ossificatior

to amino

G0:0005615~ex

llular space

Term

G0:0070062~extracellul:

GO:0005576~ext
G0:0031012~e;

G0:0009986:
G0:0005788~endoplasmic retic:
G0:000558
G0:0005604~basemen
endopeptidase
structural

G0:0004252~serine-

G0:0048407~platelet-derived growth factor binding

K 2 DEGs 8 GO 7

2.4 DEGs B PPI M8 @it STRING 5045 &
XF DEGs #4743 B , 20 3% 1 B AE I 70 =>0. 4 19 56 4~
DEGs (33 4 .23 A~ N ) #F A PPT M 2%, 1% M 4%
G135 56 AT 45 B 265 kil FIH Cytoscape B A4 #4 #t
AfEAE PPT 45 (LN 3A) . A CytoHubba 119
MCC Bt — 70 Br PPT W 4%, 0 1€ AT 30 4o 1k
SRR (UL 3B), % 30 AN 16 56 b I A AT ) fig
%%ﬁ*ﬁw%ﬂﬂ T 56 3 P 32 B 5 40 i A1 3
AN R A PO N O N T SRR (DRI

— 570 —

B Transcr ptonal misreg Jlation in cancer-
Toxoplasmosis-

Smell cell 'ung cancer-

Rheumatoid arthritis -

Regulation of actin cytoskelaton -

Proteaglycans in cancer-

Protein digestion and absorption -

Platelst activation - Pyalie

i3 sigaling ety I

Pathways in cancer- -

NF-kappa B signaling pathway -
Hypertrophic cardiomyopathy (HCM)-
Hematopoietic cell [ineage-
Glycerolipid metabolism -

1)

Focal adhesion -

ECM-receptor inte-action -

Di'atec cardiomyopathy -

Complement anc coagu'ation cascades -

Arrhythmogenic right ventricular cardiomyopatny (ARVC}-
Amoeoiasis -

'AGE-RAGE signaling pathway in ciaberic complications -

bk B A KEGG % & £ o 47

FiE B PI3K-Akt {5538 # MH C (ILE AA & 4B)
2.5 fRBESCHEN A AT TCGA %
P BE A A2k T 2 GEPTA X i 8 3¢ i 3% N b A5 A 77 4
Mro St REMH,UF 742K PLAU (P =
0.00049), FAP (P = 0. 0027), LAMC2 (P =
0.013) \SERPINH1 (HSP47) ( P =0.022) . ITGA6
(P=0.035) \SPP1 (P =0. 045) fil MMP1 ( P =
0.046) 5 HNSCC & iy S A 17 199 35 40 5¢ (L 1A
5) L L R 14 1R 2R IR 5 A I MR A AR A OG



AL R B

FoAEREFRER(E) R THERN G E)E PPI W% ;B fl H Cytohubba # #f MCC & 3% 7% PPI B % 2 T # 3,
M3 PPIM#&5#ERpH

G0:0030198~extracellular matrix organization
A G0:0030574~collagen catabolic process-
G0:0007155~cell adhesion

G0:0030199~collagen fibril organization
G0:0006508~proteolysis.
G0:0001501~skeletal system development
G0:0071230~cellular response to amino acid stimulus:
G0:0001503~ossification
G0:0035987~endodermal cell differentiation
G0:0043588~skin development-
G0:0005576~extracellular region
G0:0005615~extracellular space
G0:0031012~extracellular matrix

Ontology

I sooscalpocess
u et

Term

G0:0005788~endoplasmic reticulum lumen
G0:0005581~collagen trimer
G0:0005604~basement membrane-

ix structural
G0:0005509~calcium ion binding
G0:0004252-serine-type endopeptidase activity
GO:0004222~metalloendopeptidase activity
G0:0005518~collagen binding
GO:0005178~integrin binding
G0:0048407~platelet-derived growth factor binding
G0:0050840~extracellular matrix binding

°
@
N
8

I
g
2
2

B Transcr ptonal misreg Jlation in cancer
Toxoplasmosis

Smell cell lung cancer-

Rheumnatoid arthritis

Regulztion of actin cytoskelston

Proteoglycans in cancer

Protein digestion and absorption PValue

Platelzt activation
1o

lerm

=

PI3K-Akt signaling pathway
Eathways in cancer 000,
Hypertrophic cardiomyopathy (HCM)

Focal adhesion

ECM-receptor interaction

Di atec cardiomyopathy

Arrhythmogenic right ventricular cardicmyopatny (ARVC)
Amoediasis

AGE-RAGE signaling pathway in ciabetic complications

o
o

3
Caunt

W4 x4 EEN GO ok BA KEGG & ¥ & & 2 #7

2.6 EIKFR A P OCHE R I B9 mRNA £k [ H
QRT-PCR #:f 10 % HNSCC £H £} 1F H 20 21 1) G 4t
HH mRNA £KikKF, Z5RBR, MEgARPLIT 7
A3 PLAU (P =0.017),FAP (P =0. 025),
LAMC2 ( P =0. 019),SERPINH1 (HSP47) ( P =
0.041) ,ITGA6 (P =0.011),SPP1 ( P =0. 011),
MMP1 ( P =0.044) () mRNA 7K 8] & & T 1%
HELWE 6),
3 it

HNSCC J& %5 75 K5 W . B AT JC A &0 2
Wi FIR YT A k sg L H s . B TS5 HNSCC &

A R JEAH DG 4y T ML S B, AR R L AR
K Z 500 58 # 5 P 7E 5 HINSCC A 56 Y B4~ 3 R
b AWFSRLEA M T 5 HNSCC MK M4~ GEO
B4s £ M TCGA W 5 4. A H R 1 edgeR,
GEO2R } Draw Venn Diagram £ 28 T. B, 2 i %€ 1
70 A~H & DEGs, Hrf 34 A FE N FRE L, 36 S
FIE T, ¥ DEGs F A STRING %4 & 7k Bt PPI
W 25 %4 . R Cytoscape PR 47 A Ak fff FH 4 14
CytoHubba #i £ H 1 30 /M 35 Bl JE H X e 35 ¢
HE N KEGG # B & 4 40 A 45 1 /R, DEGs 78 4f ffl
AP I 52 A AV B B L PISK-Akt 5 53 % 45

— 571 —



2020 4F A TR R = 2 e oA 4l %5

GiE

Overall Survival Overall Survival Overall Survival Overall Survival
2 — Low PLAUTPM 2 5 — Low FAP TPM 24 — Low LAMC2 TPM S — Low SERPINH1 TPM
—— High PLAU TPM — High FAP TPM — High LAMC2 TPM — High SERPINH1 TPM
Logrank p=0.00049 Logrank p=0.0027 Logrank p=0.013 Logrank p=0.022
o | HR(high}=16 o | N\ HR{high)=15 o HR{high}=1.4 o HR{high}=1.4
s P{HR)=0.00054 s P(HR)=0.0029 s p(HR)=0.013 s p(HR)=0023
= nihigh)=259 | = n{high)=259 ] n(high)=259 = n(high)=259
> nllow)=259 | = nilow)=259 = nflow)=259 = nilow)=259
> @ - | - | b
.ﬁ < S < ‘j o ‘:l- o
2 2 @ @
= & = €
D = Q = o = | @D =
O o g e £ e £ &
i) o [}
& & & &
9 2] o~ N
3 2 S S
e J b=3 e e |
s 3 b E
T T T T T T T T T T T T T T
0 50 100 150 200 o 50 100 150 200 o 50 100 150 200 0 50 100 150 200
Months Months Months Months
Overall Survival Overall Survival Overall Survival
29 — Low ITGAG TPM 24 — Low MMP1 TPM 24 — Low SPP1 TPM
1 —— High ITGAS TPM —— High MMP1 TPM —— Fiigh SPP1 TPM
Logrank p=0.035 9 Logrank p=0.046 Logrank p=0.045
w | HR(high)=1.3 o | HR(high)=1.3 o HR(high)=1.3
° PHRJ=0.036 E PHR)=0.047 E PIHR)=0.046
= n(high)=259 = n(high)=259 =5 n{high)=259
=2 n(low)=258 3 nilow)=259 = n(low)=259
S e S o | g o]
5 ° = 5
@ w 2]
k=4 E H
@ = | o = | o = |
S o [E=] [E]
) @ 7]
a a a
o | o~ o~
S B B
o o | o |
s 3 3
T T T T T T T T T T
0 50 100 150 200 o 50 100 150 200 o 50 100 150 200
Months Months Months
3 SE N Ny ~ > a >
E R GEPIA MR X HERN ST EF LN H P 7TAEREE HNSCC B B kAR L FH X,
5 AfdsHE
ITGAS [ Tumor Tumar Tumor Tumor
10 '—l' L E Norma 160 oEr Normal 70 LAMG2 Normal it FAP il
140 600 = .
8 120 - 500 : 75
£ 5% 5 5
£ . - [ g =
& a
g4 § " ¥ g
] 2 w0 2 S
3 22 : Hiegl £
i % : — e :
o o
0 J- -20 400
T T -40 T T T T 25 T T
Tumor Normal Tumor Normal Tumor Normal Tumar Normal
Tumor Tumor Tumor
150 HSP47 Normal 7000 MPP1 Normal | 80 PLAU Normal
’,—‘,‘ 6000 ’—-|
100 : Ao .
5 2 s
i ] i S
& 50 4 -4
o : 2000 § 20.
i |/ R | m—— i
3 3
£ £ 9 L - =——
=1000
50 2500 ; :
Tumor MNormal Tumeor Normal Tumor MNormal

oy ok

N[

O TR
B ZIR AW FE VR 2% B O 25 91 B LA B 40 it
DI RE M ARl G VR . I e 4
HMIE T ARAE A RO R i R A R R R A EE WA . MR, g RS
HRFEEH ZHEEAMSEREAMEHNENS Y
TN Z AR AR AR . 205 R R
HH R HNSCC g EZAEH . COLVI #ilh
S — R 7 0992 W MR T HNSCC W A ke & 9.
COL1AT R A F M A T OSCC 240 g iy 3 5 12 78
MALHHT, BEREBSBESRENRETRS
ARSI L TE RN KM EARGY . A5 FEZH
572

. * P <<0.05,
B 6 AR F K #EE N mRNA &% A F

o ANANIE TR A RN BE R0 41 o AR BRI B0 S5 0 — SR AR, 76 40 O A5 5 1) 240 A P
FIC R R EEAEM . PISK-Akt {5 518 132
Wi 22 /™ S EE 1 %) B 5% R 0 o, X BB S 2R 1 P I 2 A A

i 1] GEPIA AT EA7 3 AT B A2 T 7 4
Kbt PLAU.FAP.LAMC2,.SERPINHI1.ITGA6 .,
SPP1 #l MMP1 £ HNSCC BJ12 Bt S i6 T 18 76 40 45,
FIEY bR & ¥, Teichgraber V 451 [ B 5% 285 R %
B FAP 76 I Rz 1 ke v 3 3% 5K 0412 0F b e 2 &, i
FAP FRES H 40 6 w7 4 S0 BE 1k Jibogsg i i |8 . BF o
FH L FAP " {F Jy HNSCC ¥ 7E #Y CAR-T #4R57,



2020 4F

AL R R B o

2 M2,

il 55 M

JL F

LAMC2 £ & 4R 40 M (OSCO) 41 2L i 35 19,

ELAEREIE B LAMC [ e LAMC2 B0k g s L9

B3 T 25 11 4%, MMP1 78 HNSCC 44U 5

Fik, W MMP1 7] B Ik HNSCC 12 22 g 717,

OSCC # SPP1 Wy AW W m TIE® MR, B [10]

SPP1 " %5 OSCC Wy 1Y% iL 7 MR 2. PLAU

HE DR G B R UK il 2T 3 il D VTS ) (uP A, oo Rk 3

it HNSCC WSO TR M RERE ™. ITGAG 28 |

HEREN— 0, O E RN T 5 41 M A8 JE 5T i A B

YERT, I35 50 22 Fh 41 i iz 3h FUAE S 5 it g . BFoE R

B, ITGAG (9515 HNSCC M3 (10 % 1k /4= 17 47

> e e RN 12

S0, SERPINHI J& T4 M mE M s A ek,

HoA Z2 Pl E b s BE 2R3k, I m 3K 3l 9 4 e 1) T AT

M. BF5E W SERPINHI B 5 HNSCC &8 % #

0 S AT (157
ZR LTI A ST 3E X 2 A R R T 4R A R

WG B 2F 5B, B JE ik 1 5 HNSCC & AR & e Al 5%

MG . XA B T @ 3 AT INSCC IR & 47

WIS FALHI B9 DGR . S B il e 38 ) 25 9, JF A~

TRACIR T P2 A

[15]

SE Mk

[1] Ferlay J,Soerjomataram I, Dikshit R, et al. Cancer inci-
dence and mortality worldwide: sources., methods and [16]
major patterns in GLOBOCAN 2012[J]. Int J Cancer,
2015,136(5) : E359-386.

[2] Mroz EA,Rocco JW. MATH,a novel measure of intratu-
mor genetic heterogeneity,is high in poor-outcome classes [17]
of head and neck squamous cell carcinomal J]. Oral On-
col,2013,49(3):211-215.

[3] Chauhan SS,Kaur J,Kumar M,et al. Prediction of recur- r1s]
rence-free survival using a protein expression-based risk
classifier for head and neck cancer [J]. Oncogenesis,
2015,4(4) :el47.

[4] Leemans CR,Braakhuis BJ, Brakenhoff RH. The molecu- (197
lar biology of head and neck cancer[J]. Nat Rev Cancer,
2011,11(1):9-22.

[5] Pulte D,Brenner H. Changes in survival in head and neck
cancers in the late 20th and early 21st century: a period a- [20]
nalysis[J]. Oncologist,2010,15(9):994-1001.

[6] LiDY,Hao XY,Song YS. Identification of the Key Mi-
croRNAs and the miRNA-mRNA Regulatory Pathways in
Prostate Cancer by Bioinformatics Methods[J]. Biomed r21]
Res Int,2018,2018:6204128.

[7] LiH,Liu JW,Liu S,et al. Bioinformatics-Based Identifi-
cation of Methylated-Differentially Expressed Genes and
Related Pathways in Gastric Cancer [J]. Dig Dis Sci, [22]

2017,62(11):3029-3039.

[8] Dong ZY,Wang JW, Zhang HQ, et al. Identification of
potential key genes in esophageal adenocarcinoma using
bioinformatics[ J]. Exp Ther Med, 2019, 18 (5): 3291-

3298.
Hui L, Yang N. Yang HJ.et al. Identification of biomark-
ers with a tumor stage-dependent expression and explora-
tion of the mechanism involved in laryngeal squamous cell
carcinomal J ]. Oncol Rep,2015,34(5) :2627-2635.
Guo YC,Bao YH, Ma M, et al. Identification of Key
Candidate Genes and Pathways in Colorectal Cancer by
Integrated Bioinformatical Analysis[J]. Int J Mol Sci,
2017,18(4) :722.
Kumar R,Samal SK,Routray S.et al. Identification of o-
ral cancer related candidate genes by integrating protein-
protein interactions,gene ontology, pathway analysis and
immunohistochemistry[J]. Sci Rep,2017,7(1):3472.
Huang DW, Sherman BT, Lempicki RA. Bioinformatics
enrichment tools: paths toward the comprehensive func-
tional analysis of large gene lists[J]. Nucleic Acids Res,
2009,37(1) :1-13.
Xie C, Mao XZ, Huang JJ,et al. KOBAS 2. 0: a web
server for annotation and identification of enriched path-
ways and diseases [J]. Nucleic Acids Res, 2011, 39:
W316-322.
Tang ZF,Li CW,Kang BX,et al. GEPIA: a web server
for cancer and normal gene expression profiling and in-
teractive analyses[J]. Nucleic Acids Res,2017,45(W1):
W98-W102.
Nguyen CTK,Okamura T, Morita KI,et al. LAMC2 is a
predictive marker for the malignant progression of leuko-
plakia[J]. J Oral Pathol Med,2017,46(3):223-231.
Teichgridber V.Monasterio C,Chaitanya K.,et al. Specif-
ic inhibition of fibroblast activation protein (FAP)-alpha
prevents tumor progression in vitro[J]. Adv Med Sci,
2015,60(2) :264-272.
Park YP.Jin LC,Bennett KB,et al. CD70 as a target for
chimeric antigen receptor T cells in head and neck squa-
mous cell carcinomal J]. Oral Oncol,2018,78:145-150.
Kidacki M, Lehman HL,Green MV,et al. pl120-Catenin
Downregulation and PIK3CA Mutations Cooperate to In-
duce Invasion through MMP1 in HNSCC[J]. Mol Canc-
er Res,2017,15(10) :1398-1409.
Zou B, Li J,Xu K, et al. Identification of key candidate
genes and pathways in oral squamous cell carcinoma by
integrated Bioinformatics analysis[J]. Exp Ther Med,
2019,17(5) :4089-4099.
Pavon MA, Arroyo-Solera I, Céspedes MV, et al. uPA/
uPAR and SERPINELI in head and neck cancer: role in
tumor resistance, metastasis, prognosis and therapy[]J].
Oncotarget,2016,7(35) :57351-57366.
Zhao L, Chi WW, Cao H,et al. Screening and clinical
significance of tumor markers in head and neck squa-
mous cell carcinoma through bioinformatics analysis[ ] ].
Mol Med Rep,2019,19(1) :143-154.
Fan GY,Tu YQ, Wu N, et al. The expression profiles
and prognostic values of HSPs family members in Head
and neck cancer[]J]. Cancer Cell Int.2020,20:220.
5 B #8:2020-05-16 ;8 B H #7:2020-07-07

— 573 —



