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W OE:. HBY kSRR 40 M%E (head and neck squamous cell carcinoma, HNSCC) 22 538 ik KA ( differ-
entially expressed genes, DEGs) , #k— 4RI HIETE 4 FHLHl . A% M Gene Expression Omnibus( GEO) 3045 % T
# HNSCC BRI A8 42 , il GEO2R %5 HNSCC 5 IEF HEAR [H] ) DEGs , 7%t DEGs #£47 3 F A4 ( gene ontol-
ogy, GO) TIREH B A UL 5 2L N 41 AR 4243 (kyoto encyclopedia of genes and genomes, KEGG ) i #% 73 #7 , i 1]
Cytoscape #4725 4 i — 45 [ JFi4H &.4F F ( protein-protein interaction, PPI) 254458 , 5% J5 18 iF UALCAN $U#is FE R4 T
AR I, R Ik 143 A DEGs, Horb ERBE 50 4>, R IR LR 93 A~ GO J3#7 .35 & A 1E I It o3 i A
TEFE 20 MORG R S 2R K i S5 A W ad B KEGG 3l 73 B 1 25 o 4R 72 25 ) (X385 LB 1 1k B ( muclear factor-«B, NF-
kB) {5 5l i \ECM-S2 AR GAE T AMAFIEE M 20006 5550 i . PPL R 25 4 0 2 1y 15 4> HNSCC AHOGAZ O AR R,
' PLAU SPP1 \TIMP1 %% 5 WG RAISCHEH . 8518 SPP1 HUR VAT 1Y B AT AR , 238 Sl s 7 mdn &
Y. PLAU A1 TIMP1 RJE/ZE HNSCC 5B ERE N, A7 SRR S T HE MRS 7 AHTHE A, PLAU I SPPL i 5 o NF-«B
{553 P A5 HNSCC K2

X 8L HBRRANAEE 22 ARSI A WAE B AR

FE 5 %S :R739.91

Screening and clinical analysis of pathogenic genes associated
with head and neck squamous cell carcinoma

HUANG Qiao, YIN Shi-hua, LIAO Xing-wei, ZHAI Si-jia
( Department of Otolaryngology Head and Neck Surgery, the Second Affiliated Hospiial of Guangxi Medical University, Nan-
ning 530007, China)

Abstract: Objective To screen the differentially expressed genes ( DEGs) of head and neck squamous cell
carcinoma (HNSCC) and to further explore their underlying molecular mechanisms. Methods The HNSCC Gene Chip
Datasets, downloaded from the Gene Expression Omnibus ( GEO) database, were identified by GEO2R and analyzed by
gene ontology (GO) and Kyoto encyclopedia of genes and genomes ( KEGG) pathway. The protein-protein interaction
(PPI) networks of these DEGs were constructed using Cytoscape software. Furthermore, UALCAN database was use to
perform survival analysis. Results A total of 143 DEGs were screened out. Of them, 50 were up-regulated and 93 down-
regulated. The DEGs were significantly enriched in GO terms of collagen catabolic process, cell adhesion and proteolysis.
The pathways were enriched in drug metabolism, NF-kB signaling pathway, ECM? receptor interaction, complement and
coagulation cascades. Thus 15 hub genes related to HNSCC were obtained by PPI analysis. Among them, PLAU, SPPI1
and TIMP1 were identified as clinically relevant genes. Conclusion SPP1 is a good target for cancer therapy and a marker
for guiding radiotherapy. PLAU and TIMPI may be key genes and potential therapeutic target genes for HNSCC. PLAU and
SPP1 may regulate the development of HNSCC through the NF-kB signaling pathway and IL-17 signaling pathway.

Key words: Head and neck squamous cell carcinoma; Differentially expressed gene; Bioinformatics analysis; Survival
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525 %

carcinoma , HNSCC) 4§ 555 Bl | 111 Jis WL RO b
IR b KB R, R BRI RS 6 1 2R
E , R IRAE LT (085 /K ILIRR ) R Ak
HRNRITT TR CEIEFARYIGR UL AR R r 41 6)
P&/ HNSCC B A& i, (HAR 1 5 AR A AR 1))
SRARAG LA 40% ~50% o g T 3 LR A7, #L i)
25 % BRI PR R PR AT AR AT, A
WS R A5 B 23 B3R EC HNSCC 25 5336 56 1A
S LA AT 53 81, E— 25 B HNSCC 43 F HLHl, M
HNSCC 1 &L S 1367 NPTl T SR AR

1 #ZREFE
1.1 BORRIER

S [ S A R {5 B AL (NCBID) B Gene
Expression Omnibus( GEO) $#E 2 T 2% 2010 4F ~ 2018
A} HNSCC BEPLE Fr 8l o Bdl e A e 4500 D%
gk AR A RNA Rkt i @35 A
28 HNSCC B H AL 5 IEFBURSHE IR,

1.2 i

1.2.1 §fik 2 F % ik & B (differentially expressed
genes, DEGs)  Fl| | GEO %t #& % GEO2R (http://
www. ncbi. nlm. nib. gov/geo/geo2rl ) 7E £k 73 ¥ T. B,
WE 22 AL 251 P<0.05, I TogFC 1 =1. 5 f
#EH DEGs,

1.2.2 454 % DEGs | DAVID6. 8 ( ht-
tps://david. nciferf. gov/summary. jsp ) F1 Cytoscape
3.6. 144 ClueGO I CluePedia #7473 [H A< {4 ( gene
ontdogy , GO) PHREITE R G ER AL R 5 BRI A A RH 2
(kyotoenly clopedia of genes and genomes , KEGG ) i %
G3tr. Horb GO I3 B4 4G 3 AT REA : A= Wik 4z (bi-
ology process, BP), 4l ffd 2 A¥ ( cellular component,
CC) F143F3hHE (molecular function, MF) .

1.2.3 PPl W% 45# ¥ DEGs § A STRING ¥4
2 (http ;. //string-db. org/) , 3515 DEGs 4 t5 2 4 Jfi
FREE 1 T — £ 1 A ELAE T (PP i, di e v
Cytoscape3. 6. 1 X} PPL (4 E 17 W 45 #4 2 , iz FH 4
1t CentiScaPe 1595 15 B2 §i e A% L FE A

1.2.4 A G5 @it UALCAN g% (htp://
uaican. path. uab. edu/index. html) {ifi f§ HNSCC £ #
(18 TCGA B X 4% 0 B PR HEAT A A7 53 B, AR 4 3 1A
FIBM RIS B A E A7 Kaplan-Meier fili 25 , i
T BRI A B e AR A v R IR 2 AR vh A 0k 4
P <0.05 2 BAGEE L,

—

=]

2 #R
2.1 R

25K, Ay 6 2 HNSCC JE S A i ah A
W, HEAE R 1,
F1 6% HNSCC HEH A HAEE
GSE #il's IEWALH WAL HITEE

B

GSE33232 25 44 GPL5175 JEVERC, ZHE
GSE33205 25 50 GPL5175 RV, 4
GSE75538 14 14 GPLI8281  JLfg,2H%

GSE75539 8 7 GPL10904  EDGT, 4HZH
GSE107591 24 23 GPL6244 FEVEAL, Z4H 4
GSE23036 5 63 GPL571 JEVCHE, 4141

2.2 HNSCC £ R7FHEiEHEHNA

R 02 2 5 3R £ 46 4 - P <0. 05, | LogkC |
=1.5, 6 & HNSCC He[Hih i Bl M A5 28 S ek ik
1405 A, Horpr BRI 487 A, T LR 918 4,
ITE =3 DR E P A SR 22 R R IR R 143 A,
Horp FRIER 50 A, TR 93 4, AT AEE B
Forpr(E 1) .
2.3 X DEGs 175 &£ RE b

X} 143 4~ DEGs & ] DAVID 12k 3t T H Al
Cytoscape3. 6. 1 435|347 GO Tife i B A1 KEGG 8
P&, GO BT R R DEGs & S 75 I i
O AT AN M AL 2 2 A L A T R A G
JRET YL AR B R KT EEUKR 2 HR
RPN IR P 45 PN R TG 4 IR 455 S5 A= Wi
T, 4 M E A2 AE M Ah (R 2) o 38 ] Cytoscape3. 6. 1
1 ClueGO F1 CluePedia Xf 143 -~ DEGs 17
KEGG i@ #3745 R /R DEGs 1 2 & 7 b4
PuE R A 25 AU  NF-kB {5 5l f% | ECM-5Z {4
AAEAE R AMASFIEE 1l 205 L RIG-1 A 52 1645 5 3l
i BRI oR EEL o S e (141 2) o
2.4 PPl MZ&543HT

] STRING 3 - f% 143 4~ DEGs, $£1% DEGs
i i) PP %54 , Al A Cytoscape3. 6. 1 % DEGs 45
1) PP S 53 = 0. 4 BYFREAS AT I 25 44 1, 45 2R
R, Z M 4% d1 90 A1 s A 226 i
(I 3A), [ R CentiScaPe T14474Y U EE AR 415
FUE =10 brifE, PPT 28 iRy 15 D IE B 2
BOOIEE (R 3.8 3B) o 3l 4 &R 8 (118) Ak
Fise Je A H B 9 (MMP9) |k BT 45 J& i H B 7
(MMP7) | 5 57 4 J@ & A B 4 2086 W 7 1
(TIMP1) 73 PEREEE 1 1 (SPPL) k574 Jm 48 1 i
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A 6.36] ! 4441 4.06 i
:GSE23036 gGSE107591 : GSE75538
4.38] ! s . 2944 v :
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2 2,
S 24 £1.44 4
< <
9] 4 9]
o ‘1T
S 0.4 50.05
w w
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N (R N
5-1.561 91554 °t
T R T
_as4] | et -3.05
550} : . . . ) —4.55 - r T v ~ _3.65 - - - - -
0 468 9.37 14.05 1874 23.42 0 26 52 78 10.4 13 0 216 432 648 864 108
-Log10(P-value) -Log10(P-value) -Log10(P-value)
375 | 4.78 : 5.52] i
:GSE33232 ! GSE75539 ;GSE33205
' s . 3.73 ¢ »
B T1.58] © 1.931
c [=4 f=4
© [ ©
= £ £
9 S0.0 go.14
[<] [<] [<]
w w Lo
8 1.6 Sr-1.65
(s} o o
T : - -
-2.58{ ! -3.2H P —3.45-
3854 - ; ; - 481 4 . . . - -5.24 L ; . ; :
0 357 714 1072 1429 17.8 0 144 288 432 576 7.2 0 181 363 544 726 9.07
—Log10(P-value) -Log10(P-value) —Log10(P-value)
| et
: c = pEn =
- . - . e
GSE107591 case 5
GSE75538 0 ot
GSE75539 217, e
GSE33205 @ . . MPD 75
8 w5 :
0 MW -
GSE33232 % . ' sP B
0 || WP g
mee
g ¥ o e oa [
0 e [o)
0 0 = R §
0 0 - -m © 12.5
|| B vRssie
mPs
253 RACS
TMPRSSTE
19 15
GSE23036 Y 0 we

L

1 ERRBERLESREE A 225 KBEEKTE HNSCC HLFIEF HA N kI & ; B: GSE33205 GSE33232
GSE75538 \GSE75539 \GSE107591 ,GSE23036 $fiidk 2 [l 9584 3 C. 5425 24k 3L 7 GSET5539 iy R[]

®2 GO EEIHE

25 GOID GO £ FF FEBL P FDR
BP G0.0030574 collagen catabolic process 14 <0.001 <0.001
BP G0.:0030198 extracellular matrix organization 16 <0.001 <0.001
BP G0:0022617 extracellular matrix disassembly 11 <0.001 <0.001
BP G0:0030199 collagen fibril organization 8 <0.001 <0.001
BP G0:0007155 cell adhesion 19 <0.001 <0.001
BP G0.:0008544 epidermis development 9 <0.001 <0.001
BP G0:0006508 proteolysis 17 <0.001 0.0034
CC G0.0005576 extracellular region 56 <0.001 <0.001
CcC G0:0005615 extracellular space 46 <0.001 <0.001
CC G0:0070062 extracellular exosome 65 <0.001 <0.001
CC GO :0005578 proteinaceous extracellular matrix 21 <0.001 <0.001
CC G0:0031012 extracellular matrix 19 <0.001 <0.001
CC G0 0005581 collagen trimer 8 <0.001 0.0076
MF G0.:0004252 serine-type endopeptidase activity 16 <0.001 <0.001
MF G0:0004222 metalloendopeptidase activity 10 <0.001 <0.001
MF G0:0008201 heparin binding 10 <0.001 0.0058
MF G0:0005201 extracellular matrix structural constituent 7 <0.001 0.0175

U FDR: iR A L 5
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13(MMP13) J&Jfi 4 @ & (1 1 (MMPL) | T %05 Js 3 EOME AR RS =10 1915 A0 KEA
al #E(COLIAL) | I it Ji ol % (COL3A1) |V 7l e S 4 i T

JBEJE o2 i (COLSA2) £ ¥4 i ST A 400l PR 1 , o 0 Eﬁ:ﬁiﬁﬁiﬁ
(SERPINEL) LIS 1 C(TNC) JEJ5i 42 Jm 25 (1 i 3 3 MMP13 18 Up-regulated
(MMP3) | JR &7 7 i R 33E 57 (PLAU) B JRE 4 SPP1 18 Up-regulated
(POSTN) , %} 15 A~3E[H R fi] Cytoscape3. 6. 1 AT . . p ziiz:
GO M REERB A KEGG i fh#ro GO & 44 Mr 4k 7 MIMP3 16 Up-regulated
S AR 4 T N IR P AT — 5 RS B 4 670 8 MMP7 14 Up-regulated
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o MMP9
MMP13
CXCL8
MMP3
COL3A1
< SERPINE1
IL-17 signaling

\f pathway
o COL1A1

AGE-RAGE

signaling pathway
in diabetic

complications

B4 15 RO GO SMT(A) FE RS KEGG % (B)

2.5 Ao H.7E TCGA ¥4 PLAU .SPP1 TIMP1 7 HNSCC 4141

It UALCAN %4 72 fdi ] HNSCC H 3 10 TC- W Rs i # 44071 (P <0.05) ,PLAU ,SPP1 |
GA BB AT A 743 HT , Kaplan-Meier A 743 #7 @k TIMPL #£ HPV-f) HNSCC 41 21 335 3 LU IF 5 41 5§,
PLAUSPP1 \TIMP1 @308 8 Y AEA7F R T/ 4F  HPV + 1 HNSCC HEUTF i, 257 B A it X
RIRAM, ZEFBAGRIT AL (P <0.05) (B 5A) . (P<0.05) (& 5B.C),

A Effect of PLAU expression level on HNSC patient survival Effect of SPP1 expression level on HNSC patient survival Effect of TIMP1 expression level on HNSC patient survival
1.00 1.00 1.00

0.75 0.75 0.75,
3 3 3
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H H H g
1
00
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5007 Normal-vs-HPV-ve:P<0.001 800 Normal-vs-HPV-ve:P<0.001 . 800 Normal-vs-HPV-ve:P=0.017
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B 5 Aot A:HEA% 0 PLAU SPP1 \TIMPL ik B & SR BBARM B A ML A EEHE (P <0.05); B 1E
TCGA ¥#irp HNSCC 3 PLAU .SPP1 TIMPI % IE % 41 & %35 (P <0.05); C: 7 TCGA ¥+ HNSCC % PLAU SPPI1
TIMP1 {5355 HPV L1 - £
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it
HNSCC HA & 20 7 ik, #om /e i 22
M2, Z 20 E MR Zaad 7, HALH A
AR AP A TAE B )5k GEO | 1%
() HNSCC 1y 3383 #1753 7, Jf il 8 UALCAN %
P ZEAS ] HNSCC 25 1) TCGA Fli A7 A7 0 #r
AT 36 MEAZ 0 3 R 5 HNSCC FiJG 1y oG B , S am il
W 1. WF5% % BL PLAU. SPP1 . TIMP1 #£ HPV-f#
HNSCC 4141534 e IE # 4B HPV + () HNSCC 2
Z1T4E , PE4lGE HPV + ) HNSCC B s B4,
It PLAU SPP1 TIMPI J& HNSCC R R il J5 R 2% 0] fig
5 HPV B ¢, X Jy 1 W55 1 R A s, 7
E— 5T
PLAU A iR 8 750 21 Vs Bl D s A 1, LA i
E2 1 s Read i AU B T 5 R O AV 1S R
HUE RS (R 28 R 2R it 7 . PLAU fEVF 298
b Rk, S HNSCC, HAERE RS F rp e ¢
SEFEF . Sepiashvili 255 1| Fl 22 2k 2 [ B H R
Kl & 81 PLAU £ & & 1 HNSCC & Ak &= At
BEEATEFRE, I HEN RSB 555X
WS 38 AH OGS 7KSF PLAU FIAH B (19 2 it u-PA
R RILE R A e iU} 57 ¥ S B SR 3O [ok = ) [e8 < Di g
IR B B T (R A 52 & IR E i E 5% 75 19 PLAU A1
PR 2K 1 B 70 (PAL-1) Bl Je e ikl 7wl
DAHEWT PLAU J2EREIGYT MR 5, JLAE HNSCC 597
Hh N e i — 2D
SPP1 X %% & #r 25 H (osteopontin, OPN ) J& — Fifs
SR IPERS A G BRI AR 1, HLRB IO 2 4515 5 ik
R 25 T O R LA AR B A R DAGR E iR
AR RIS . Bk 2] SPP1 &
ACAEPIR IR BE R R AT B V) O R, 2R 0 I
B B FLIR R S AL S TR SPP1 2 B
FAIk, HOBMERR L i i v SPP1 3R 367K
LA P B A AR ) B g 3 TF . Chen
25105 5k PCR A SPP1 P AE Dh EVEAR 1T B TR IR
£ 5 (1agSNP) |, & 1 b SPP1 1s4754 13 K Rl
WA G X IR A 22 5, 14754 TT SL R AL 350
FE KBS IE I, ASHE 588 1 A P05 B 2415 SPPL £E
HNSCC B # m 3Rk, H S5 AR BUSA & SRR
ZELAIR] . Qin 26 3 i 9 6 AE B PCR G2 UL
JEUESE OPN 75 3k 3005 F8 3 19 g 20 4Rt 3 v I
P8, Sk S 21 210 OPN [yt Feak sl 3 OPN /K-

Th e -5 v B G E IR A G , FLAr 5 5 AN RS HH G,
PE—2E B GE B, I 2 OPN Ji i 53 4 % avp3
Sh4 E RN NF-«B 35 P, 8 b 98 Sk 201 i e 240
JfiH MMPs .uPA F1 ICAM-1 1% 3 35 [A] 2 9 55 42 2 3k
SR 0 R A4 R e MO BE . OPN J2 Jay i i 2 4t
B E B R A BUG A b B, v T2
S Je i T XSS 1 1) KB RN T R T 1
B, A0S ATP 3 5k OPN 1 il S Wik 93 40 it 1) 2 4
AR R BRI o TS AR BIRSE 4 AR
I, 2 AR BRBERE S o, Pradhan-Palikhe 25" 38 34 4
FEA LML 24N qPCR 2B SPP1 J2 I8 6 55 41 Jifd 11 4
feR sy, Hogeak 5 HOR IR BRI 1) R4 Fs A1 OC
A B TR g kg . OPN & 40 5 Jy M2 2 Wb
B, T WA 22 E 2R R S RS R Sk
HUE o AE K ISR A M b, 3K SPPL =K
WiE A B JG e Overgaard 2110 5% 57 DAHAN-
CAS5 IRIG 45 5 2 B M 3% v SPPL ik 132 55 I et 4
A 5, AU 3 B0 JE BRI B 0 Sk B0 AR
FHTT AR, % SPP1 al Hh 25 vk B i 3 TE K
SERE S22 N 2R A B, A9 38 & B SPPL 363k
16 HPV YL A7 7E 22 S0, I 3% b SPP1 [k i 53k
U ) T 5% 22 T RESZ R A Ui B R AL K
/N B CHPV B Y 5 2 5 T 2 0, R SPPL 5 3k
FUE TG &R AT e — 204341 3 RAEAREE AT
TIMP1 J& MMP #5655 , o n] /5 A K 7 B 3%
VER R IEEAE HF e . KO THm 5 FUMR S 45 B
S IR | IR S48 A HNSCC 175 A B A 56, J5 R Al
figJ& TIMPL ({2 A= K 6 & 0 57 1, B3R 5 8 A n]
g2 B TIMP1 7% Sy 25 28 AH XF #5241 19 43 400
MMPs , (HATS 5 41 15 2 4 05 2, 3 il 2 5 AT DL it Ay
I TIMP1 #E L2256 PR35 rp b 4 i 38, 76 At
UL, AT s SR A R s g AR R
Yl ,NF-kB 25 SPP1 ik (i, AW 5T
KL PLAU i % 5 % NF-kB (553 %, NF-kB 2%
GRS 220 A BN B 40 M R 1 e SRR, R
SE ZHATIE IS A A A R 55 . Wang 257 5
L 26 B 6 R SE B PCR OB 0E G 25 B K 52 1A
GPR87 J@ i i 1% NF-wB {5 538 % 1 o0 ik i g 152 22
Pk Song 2138 i A 5T % B miR-486 [ - 38 i
WG NF-kB {5 515 5 8 48 16 (R SRR P4 412 38 Jie I
FIR 22N Tiao 25100 3 i 8 5 28 M AG I A0 e €5 R 47
PEVLVE S5 LI kPR R LM & I+ B
(SAFB) i ad $E ) ¥4 AL AE K B - B — 16 Fb 3k 1
(TAKL) 745 B i b NF-xB {5 5% 3 193 1,
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H. SAFB-TAKI1-NF-«B fili 2 B i 9 ik Je 33697 T
AT AERE 5 . Gu ZEPY R ge W] 1L-17 i S0 1
Bz — [a) 5t 5 Ak 3d o NF-kB A 3 (1% 6 s 3 o [R5
ZEBIL R4 SE W96 40 M T B RR 28, X s gl 3k
] PLAU F1 SPP1 W] figif o NF-«B 55 38 % ] 75
HNSCC ) & J# , %3548 ] g & HNSCC R H1iGy7 T
T TR AR R A

XLEHF5E B PLAU  SPP1 A TIMPL X Jjft e i)
KA R EAAEZEERH ., A5t GO 1 KEGG
o3, PLAU 25 58 FKff Ao X3 20 i ok
23 (8] AN MM IMIAMA | 22 R PR PN R TG0 A 45 2R ik
T, LR B e NF-wB {553 8% FMA FIEE i 2230k
55K, SPP1 £ S H4NANL A4 4
AN TR AR A REORG B L 20 B A XK 20 B b s T L 4
ISP A1 WA 1A 55 TR 28 2 B8 AH G B AR W 1, DA %
ECM-SZ A B AE F A6 A DU R AR 8 25 15 538 5% o
HAEo BTN AT 5 PLAU (SPP1 TIMP1 ik 11
BE S5 FIRBARN BE A BRI B i .
AP BT (ECM) 445 200 i 28 2 45 44) 1 1) i e O gt
Ve, 33 5SS S S B K M RT R
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