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& B 1E ¥ % (Protein-protein interaction, PPT) 4 # #2 HUB % [ ff 4 ; & 7k , | /| GEPIA %047 = 4 #7 #7 10 > HUB %
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The expression of PLAU and MMPI in head and neck squamous cell carcinoma
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Abstract : Objective : Toanalyze PLAU and MMPI genes and their clinical prognostic significance in head and neck
squamous cell carcinoma (HNSCC) based on bioinformatics. Methods : Firstly, the differentially expressed genes
(DEGs) of the four groups of HNSCC gene chip data were analyzed by GEO2R of the gene expression omnibus (GEO) ,
and the gene ontology (GO) functional annotation and kyoto encyclopedia of gene and genome (KEGG) pathway enrichment
analysis of DEGs were performed by Metascape database. Secondly, protein-protein interaction (PPI) analysis and HUB
genes screening were performed using the String database and MCC algorithm of Cytoscape software CytoHubba plug-in.
Furthermore, the GEPIA database was used to analyze the relationship between the expression of the 10 HUB genes and
the prognosis and clinical stage of HNSCC patients. Finally, TIMER, GEPIA, and TISIDB databases were used to analyze
the relationship between key genes and immune cell infiltration levels and the assistant for clinical bioinformatics analysis of
key genes and pathways. Results: Twenty-four DEGs were screened. GO function was mainly enriched in intercellular

adhesion and vascular development, and KEGG was mainly enriched in relaxing signaling pathway and protein digestion
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and absorption pathway. In the first 10 HUB genes only PLAU and MMP]I were significantly correlated with the prognosis

of HNSCC patients, and they were highly expressed in HNSCC, and negatively correlated with B cells and CD8" T cells

infiltration levels, but only theinfiltration level of B cells were significantly correlated with the prognosis of HNSCC

patients ; The infiltration level of B cells was related to the high amplification and arm-level deletion of copy number

alteration of PLAU and MMP]I genes, while PLAU was negatively correlated with the infiltration level of immune B cells

and activated B cells, and MMPI was negatively correlated with the infiltration level of activated B cells. PLAU and

MMP1 are mainly related to EMT marker genes and ECM related genes. Conclusion: PLAU and MMPI, as key genes of

HNSCC, are expected to be targeted therapeutic sites for HNSCC.
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B b Bz AR R . HNSCC Ay 358 75 R L o
A, A BR KRB L) 60 J7 1], FETHE 30 T 1], 5 4F:
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Metascape (https://metascape. org/gp/index. html#/
main/step1) FUE P2 X DEGs i#£47 3 I A K18 (Gene
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L W AR AT, AP EOE P<0. 01
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125 AR IUHEF A5 B BT 10> HUB JE A

1.2.4 WEXEER F| FH GEPIA (http: //gepia.
cancer-pku. en) B0 22534 10 4~ HUB JE R ) ik 1
5 B SR AE (Overall survival, 0S) Z [8] 1Y 5% &
(ke A 5 3k i 1) g AR 90 3 3k 4 9 v (67 (B A7 40
93) A REE G B SR BE R S DGR
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1.2.5.1 X% & F 7€ HNSCC #H 4> #7 i i
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1.2.5.2 XBERSREHAMIH FIHI TIMER
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B AR KT 5 A OS O R (e 4 i i i /K
-1 e AR o AL HEA TR 53 ) o R TIMER 43
BT OC B PR 75 D030k 2 5 2 A IR 40 ) O R 5 )
FH TISIDB (http : //cis. hku. hk/TISIDB/) X 5& 5 3L PR Al
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Z % (www. aclbi. com) il

(Single sample gene set enrichment
ssGSEA) 1143 TCGA-HNSCC FEAR 75 #5388 6 11 5 45 43
B0, A5 BB A 3 e 2 1] K R, P 5 PLAU
5 MMP 1 FEN 13155 18 BT 0 9 A 1, A2
PR S AR

L3 FEitFEFE AR L, AR b
K H Kaplan-Meier % £k A6 55 , 5C B 5 PN 22 ] 9 AH
K53 12k H Pearson e PEAH DG , LR 3Rk 5 F0 0% 20

Jif 35 10 LA B e 22 Ta) B4 R S A4 R ) Spearman AH 5%

PE, P<0. 05 hERE ST L,
2 #R

2.1 ZREEFE @i GEO2R /3 Hr 4 4 HNSCC %t
P R 15 3] 4 20 EL K Ol A, o GSE23036 £l 4R
i 1% H1 822 4> DEGs, GSE663 1 4 42 i 16 it 173 4
DEGs, GSE83519 £t 4l 45 #ifi #% i 1 911 /> DEGs,
GSE107591 %4k 4 i it HH 504 4~ DEGs (& 1A) . K¢
4 41 DEGs #1745 BLE 2 , 245 31 24 4> DEGs (&
1B).

B 1 HNSCCERMLERERERFEE
A 42 HNSCC HE R Ol B ;B 4 41 22 5 H 45 BUE

2.2 GOIIEEERFAMKEGGBBESE X244
DEGs #47 GO TR AN KEGG 1 i 5 2 70, A R
DEGs 14 )% 14 # (Biological process, BP) 3% &
BT b B AN A U5 2 ) 285 RS 4 e o3P £
P R IEAH A SRR i S S R G
BT 55 65 AN A 5 4i g #4) A% (Cellular component,

CC) F2 BLAE v 7E 40 I A BE 0 7 R e B 27 4 A D Jot
P P i 45 18 AR A 5 43 F DI RE
MF) =2 B2 5 HE 7 9 IR 6 1 B R 485 5 R 5 22 14
PR 14T RE (I 2A) . KEGG 8 & 47
i ot 2R A 530 6 i R 1 20 LR 1 T T AR A
DRI O UL 4 2538 1 (&1 2B) .

(Molecular function,

B2 =REFRDREER
A:GOTIREHE R B: KEGG B AT, B PR/, BEBTR PE#)N

2.3 ZEAEEMEFHUBERMFE HE2H
244~ DEGs il i String Z0H8 2 47 007 , MIBR 9 A~
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Cytoscape B4, B F) H CytoHubba J {4 A9 MCC 5.
HEAT HUB & [R] i 2& , 75 2 HT 10 4> 55 42 B2 i s 1
HUBJEH (I 3B)

2.4 XREEEWWE FIH GEPIA Xk 5 X i it

51119 10~ HUB 2 A i#£47 0S 70 Hr, & B 101~ HUB
K FRAY PLAU F MMP1 3 R B 36355 5 HNSCC #
HOSH B EGIT2# 8 S AR IR AR i S R oy
PLAUFIMMP1(& 4)

B3 ZEREEM%S HUBEE M H#EE
A SCHERE R A B VAR R 2% s B HUB BE IR M 25 i 4 . T RFAR DG RE R/, B 6 R AR G LB

B4 HUBEEXIHNSCCEEREEFEMRENX

2.5 XEEREAEHNSCCH L  GEPIA 43#r4h
BRI, PLAU 3£ H 5 MMP1 £ R 78 HNSCC 2H 41
I FRK (K 5) , B PLAU LR F MMP 1 3L #7E
HNSCC H2ik Fil (K 6A1.B1) ., AN, PLAU 2N
FeIR A B I R o I e RS, T MM P 1 %R
R 3R G5 i 5 A8 Im R 43 10 T 2 2 A O (P>
0.05) .18 PLAU 5 MMP1 3R £k w3 5 8
ANETEAHE(E 6A2 A3 .B2.B3).

2.6 XBEESREMEMEIE TIMER M4
IR, PLAU S ) 355 5 5 B 41 ifUF1 CDS T 4i g ¢
HNSCC A 21 il 7K - 2 A G, 5 CD4" T 48
JH L v R AN B ) 3R Y K B IE AR G (FE TA)

B 5 PIAUS MMPIEFE+HEE
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PLAU 5 MMP 1 753k S50 IR 20 I g v 8 238 B R 1 72 X

6 XBEERIEZENRGHNSCCHHEHEXME
A:PLAU A E L 5 HNSCC B F IR R ATUS i E £
B:MMPI RN ik 5 HNSCC BE IR IR MBUG I E R, *P<0. 05,

MMP1 3R 5 B 41 A1 CD8* T 41 Jifd (1) 321 7K -5 £
A, 5 P 20 it 32 i K S S IEAHE (1 7B) . B
4 B 7E HNSCC A 2 rh AR IR T 7K P AR T f s 2R
f£(E7C), H'5 GEPIA 43 B4 R — s (K 8) .
TIMER 4387 87 , 45 5 58 40 At 1932 11 /KO £ 2/
PLAU FY MMP T 3 PR () 7K S5 R0 = 5 7 388 1 4

DL E kA 45 % (181 9) 5 £ TISIDB H 23 B & 0, PLAU
S5 76 AL B A AN SR8 B A A B A oG, g2
B 41 G i 3 A G, T MMPT R 5 154k B 41 iR
A, 5588 B 4TI A2 B 41 AR S PE R I
(& 10).

B7 XEEFRRZESEEARZHKEXRRERAEZAKTESEEOSKR
APLAUFHRI A S MR T DS B MM P I RS R S S AR DR s C A SR KO- S8 O SRR

2.7 XBEEFRSBEBRHIEXE

AR IRAE Z
G A1 Br L DR 5 A3 I R A DG, I Al Jo o X
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T2 RIE N (P53 {5538 [ . TGF-B IL-10 Bt KR5S
0 R R B R ECM B R 0 1 4R (Reactive
oxygen species, ROS)JE K] 18 Al DNA % il 3 [t 2% 1]
FHIC (L 11) s MMP1 5 40 B ) 67 %0 R Ry EMT 43 id
FEPR CECM AH G PR Il 48 28 B 4B R T L AROE S
N P53 15 53 % \ TGF-B  IL-10 Pt R 15 5 \ROS
LD 13 5 R A PR A ECM A% 5 i g 14 5 |
DNA 1B R .G2M KA i MY C #E 5 K A1 DNA &
il 467 3 % B S AH DG (1 12) 6

Es BHEREKESEEOSKR

9 XEEENENYUTSRRAMKTHXR
A+ PLAU BN 5 VUS55 Gl ARSI KOG AR 5 B - MMPTREIN #5 DURGYUAS 5 G e A 12
KT FR . #P<0.05,*#P<0.01,***P<0.001.

B0 *X#EERRESREHAEIEEENEXME
AL: PLAU K 3235 5 45 e 12 108 ik 0 200 M = B2 O R BRRT 5 A2-A4: PLAU R R 3R A 5 TR B 4l ifL . fe 2 B
A2 B AL HNSCC rRiEE F2 BEAHSCPE . BL: MMPT JER 325k 5 45 I ya v Vi bk U A8 i T2 3 G R
A B2-B4: MMPI FER 335 5754k B 41 %y B 40 A2 B 4N 7 HNSCC PRy =2 B A0 S
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HNSCC ¥ it 2 BAT &2 2= i) S ik, Haz 2
FRZA A SCHLE H RTINS S 206 R IZ WG
G RIS R, R AR AR o HAT, 6 IR
XFF R HNSCC JRTF RURAME , EAR G & & ol
FENT Ik 70% L B, 30 V) 5 2 — R B A iR Y
TF-Be. R, X F HNSCC#E [ yayr oy B et
Mo ARSI X HNSCC JE KL F 41408, B 7E
FHATEEM bR G, A iE—25 T f# HNSCCJE %
PR 5 53 L SORS W2 W AR 7 SR AR 8

A5 38 3 4 M GEO £ 46 1 vh 1 4 41 HNSCC
W, 318 T 244 DEGs, %f DEGs #:47 GO I
A TR B & B H A 2 o P o e A A i R R AR
I R 20 A 43Tk VR 5 R 400 i — 35 R A S 2 A
T WFFE B, 20 6 — 5 5 280 B A0 B 4 £k A
P S W 5 iR A A AR B B I 7, KEGG
T fif B AR AR R R AR AR R A(E
% N 2 R SRR AR . AR R R
1A 5 R S A 25 1 T A AR S S O
Az ] B A 5t 3% S5 5 O SRR R A R A
ZFEREAT Y, GO TRl B I KEGG & 443 Bt
g IRIL R KW, DEGs 5 i A & e Bk 78 5
YIA, PLAU I MMPI1{E HNSCC th £k TIEH
W, 5O AMREER -8, H MR
3, I, PLAU F1 MMPI %t T HNSCC f4 % Ji& il 58
HOSHEENEM, AT E N HNSCC &4 3% [H i — 2
ArHTHS HNSCC & A 1A L

PLAU GEE T 10q22. 2 1, Hi gty 7= 1) bR £ 1%
it J5L 3% 775 7% (Urinary plasminogen activator, uPA)Jg&
TR A T K AT, PTG T T R AR Ry £ VS T
I 55 21 %5 Bl 25 (e 1 A0 B A1 56 5 5 40 i S S
fift , 5 b 98 400 Bt 3 5 RN T RS UIAR O oAt
PLAU 55 3k 35 R 240 W68 | 245 0 958 RN 445 B W o 45
ZREREADE S MMPI T 11922, Gt 7= )
J& T3 i 4 8 8 H 1 % % (Matrix metal proteins,
MMPs) , AT 53 fif B JEC I [ s ] s ik e A 4 PR 7
i j R AR 7 2 5 AR AR B R b
968 20 A 22 PR L EE RS B MM P BLE U B 5 9
JIN I B A R L LR e RN R A0 e S 22 R E A
K2 R E M, PLAU 5 MMP1 36 0] AH B AR 3
{2 iE HNSCC ¥4 (=228 Btk

PLAU M MMP1 5 [H #3235 5 HNSCC ' B 4 ifd
R K 5L R G, L B 41 A4 TR i K A R T
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e R PR e bR AE T, H S R4S
e, WL, ol PLAU 5 MMP1 3R 2 8] BA %
i 1) P M, T i fE HNSCC 2l 80 b 6k, 11
il B 4, JCHOE 0N B 240 A G B 4 HE7E HNSCC
IR KO, (3 2 B S 4 S RN AR 43 D S5 4T
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BE AR X B L DR R AT 38 B e BT, R B
550048 A A e U AT R EC MR S 366 R 45 3 e
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IR 1) LB A A e 1) 7= A RS AR 28 A6 i
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