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[# ZE] BB HFK TP53 I NOTCHI FERITE L HUARHHGE i 25 R R HAER] . ik I TCCA ¥l iy 279 413k
B A P AEAS, BRAT Sk AR WA b 22 52 R IR L I HUHE . FI A Pearson 1 Spearman Jy Al TPS3 & Al NOTCH1 F& (X 11
LB R FR ., FIH cbioportal fiikEA 5 TP53 F1 NOTCHI %A= Mk iy 3L . A String Bd8 g , @37 TP53-NOTCHI 3¢ 5K %)
2% . M KEGG $ds o Hr 3k W 28 S R ) SR i o AT DAVID B R A LRk M 25 ThE . 455 18 TCGA Budl Yk
FRGHEAEA T, TPS3 I NOTCHI 42345k Sing Bl A2 7R TPS3 F1 NOTCHI FEA7 182 X 32 15 5E R i) 8 11 5T FLAH 7 FH %o
(Pearson 434 =0.45 ; Spearman 43%( =0.41) , KEGG 437 i 7n X Bo LRk FL R 3 = EFET cell receptor signaling pathway, cell cycle
#il cell adhesion molecules 45 1 ( Pearson 7} Spearman 734X >0.3) o D HES A7 45 5 718 X 46 33 Tk KL A A 2 A 32 4
PENV A e sk Re et AR | 2 RSO R R A B R TR 4 AR G DB (P <0.05) o 518 TPS3 Rl NOTCHI 73k #i7i ids b & A=
K s i N7 TPS3-NOTCHI S35k [ 28 FIA= W15 27 3 Hr 4248 38 78 Sk S0 s vb 4 000 P ) 4 P M T 8 5 1 3k 4
RE8 2 Sk STURR SR 40 M 1 4 FHLHI B SR SR BB 2% .
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Co-expression network and function analysis of TPS3 and NOTCHI in head and neck squamous cell carcinoma
ZHENG Yan-qiu,ZHAO Fei-fei, CUI Xiao-bo,HU Wen-liang, SUN Xue-wei (Department of Otolaryngology , Affiliated Hospi-
tal of Inner Mongolia Medical University , Hohhot Inner Mongolia 010050, China )

Abstract: Objective To find out the expression relation between TP53 and NOTCHI1, and to explore their effects in head and neck
squamous cell carcinoma. Methods Obtained the differentially expressed genes data of head and neck squamous cell carcinoma from 279
samples in TCGA database. Analyzed the co-expression relation between TP53 and NOTCHI through Pearson and Spearman method. Chiopor-
tal was used to analyze their co-expressed genes. Establish the co-expression network of TP53 and NOTCH1 with String database. The pathway
and function of co-expression network was identified through KEGG and DAVID database respectively. Results Among the 279 samples,
TP53 and NOTCHI was co-expressed in head and neck squamous cell carcinoma. ( Pearson score =0. 45 ;Spearman score =0.41) There were
182 interaction pairs of TP53 and NOTCHI1 related co-expressed gene according to the String database. ( Pearson and Spearman score >0.3)
These genes were enriched in some pathways such as T cell receptor signaling pathway,cell cycle, cell adhesion molecules and so on. These
genes were enriched in some tumor related function including immune response , regulation of transposition , regulation of apoptotic process, cell
cycle, regulation of GTPase activity and so on. Conclusion TP53 and NOTCH1 was co-expressed. Through establishing co-expressed network
of TP53 and NOTCH1 and bioinformatics analysis, their function and signaling pathway were explored. The data generated from this study
could provide a new reference in mechanism research of head and neck squamous cell carcinoma.

Keywords : head and neck squamous cell carcinoma;TP53 ;NOTCHI ;co-expression network
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EEEAEH . A LTS5 b & B TPS3 ()3
i85 3k R A I AR AR R W AR G, I s A
YIE B 2E B R B8 TPS3 JER 25 5T DNA L,
240 8 T A RE A A bR A S 1 R . BB TPS3 2
A, 3 B 4 B R 2 MUK B T Ao /N R B
NOTCH1 73k S0HB ifJis 1 2 23 Hp & A B8 PR 58 A8 RS
FikY . NOTCHI fy 53 3K R ALK F TPS3, I H.
S5 T b SO 4 e i A 8K 1, TPS3 R
NOTCHI 1E R 5 ik Rl iy 2 AL A i1 7 k&
SRR R AR S IR M R R AT, AR L
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1.1 L5030 885 & TPS3 4= NOTCHI ¢ ik £ Z
F) e iE 25 X B ££ ( The cancer genome atlas, TC-
GA) B4 £ (http : // cancergenome. nih. gov/) H ) 279
1913k 25 FR BAR 20 o i A A<, #1 ] Pearson F1 Spearman
J7 A6 TP53 il NOTCHI ()36 10
1.2 TP53-NOTCH1 &3t & ik Mk eg3E 5
FIF chioportal [ 3Y (www. chioportal. org ) ffi 1 7E
TCGA 4k P2 279 1] =k 2505 8 9 A2 A vh 55 TPS3 FI
NOTCH1 %A H:RIK I A, Pearson £l Spearman 434§
WRT 0.3 FHRIFLRFRH K5, I String Kidf
J (www. string. org) R JUX $8 3R R BE H Y B AR G R
%F, 3 F] i Cytoscape %% {4 ( www. cytoscape. org) 37
TP53-NOTCHI 3Lk ™%
1.3 TP53-NOTCHI 3tk ik M 24 49 18 3 2 2 R A7
T 3% TPS3-NOTCHI L3R A 5L i Dy g S
AR T RE #Y G i, FATA ] KEGG B4 (hup://
www. genome. jp/kegg/ ) FI DAVID ( https ;//david. ncif-
erf. gov/ ) Bdla X AT (5 S il BE AT RE 0 A o i A
HIREH G, #EFE Gene _Ontology (GO) H ) GOT-
ERM_BP_FAT B3 47 LI e 7047 o
1.4 “%it5o#
KEGG 7341 GO TIfE MR It 1% & B3R (false
discovery rate, FDR) #;5, FDR /NF 0. 05 BT RE4E &
ONCEEE W -8

2.1 SKkFERHESE P TPS3 42 NOTCHI ¢ %k £ &
i# 1 Pearson F Spearman 434, F A1 & B 279 14

LSRR g FE A TPS3 Al NOTCHI fRfEdh £k X R

(Peason /3% =0. 45 ;Spearman 4347 =0.41) , WLIE 1,
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FATITE 279 191 3k 25030 % 9o A A vh 2L 0 28 HH
TP53-NOTCHI £33k 3L 4 771 A~ FIJH String 4L
e, AT LI B AT R ARG & 182 4
(Pearson fl Spearman 43 %8¢ K F 0.3), K/, Fl A
Cytoscape ¥ {1} 8 37 TP53-NOTCH1 ) 4L 32 35 W 2%
(E2),

TP53%35 (RNA Seq V2 RSEM)

B2 SLIAEREHET TPS3-NOTCHI #y #3154 M 4%
2.3 TP53-NOTCHI 3k ik M) 's 4z 5 185%
FIFH KEGG 4 2, Fe A1 & #i8 tf TP53-NOTCHI
PR s AR5 S . 45 R R ix e BL R =
FLEAETE T cell receptor signaling pathway, cell cycle £
cell adhesion molecules 25{Z 5@ % & ( FDR <0.05) ,
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#&1 TP53-NOTCHI1 HFIEMEZRESEE

fr'5d FDR {8

hsa05340 ; Primary immunodeficiency 6.70E-05
hsa04660 : T cell receptor signaling pathway 0.001614
hsa00310 ; Lysine degradation 0.001954
hsa04110 ; Cell cycle 0.004042
hsa03030 : DNA replication 0.006085
hsa03430 : Mismatch repair 0.011221
hsa04514 ; Cell adhesion molecules (CAMs) 0.018729

2.3 TP53-NOTCHI & ik W %69 7 4%

FIF DAVID 04 e L Fe 113575 T TP53-NOTCHI
IR L T RE. H 3 B AR N R A SC )
AE, G5 Y2 N % (immune response ) | % 5% i 1% (tran-
scription ) G854} (regulation of glucose transport ) . Zff]
HE R TE (cell cycle) A 40 i 8 T- 8 %5 ( regulation of
apoptotic process ) ZE AT HE(FDR <0.05) , W% 2,

%2 TP53-NOTCHI1 3% [ 48 B9 Th&E

P ZhEE (GO term) FDR fH

G0:0006351 ~ transcription, DNA-templated 9.09E-20
G0:0042110 ~ T cell activation 9.34E-06
G0:0016925 ~ protein sumoylation 8.01E-05
G0:0002250 ~ adaptive immune response 1.43E-04
G0:0051301 ~ cell division 1.75E-04
GO ;OD%i_Sti’?‘nglgloes(inve regulation of transcription 1.85F-04
G0:0010529 ~ negative regulation of transposition 6.34E-04
G0:0050776 ~ regulation of immune response 0.003 995
GO;SS; ii)?réd I;(rﬁilﬁsgon of small GTPase mediated 0.004 031
G0:0097190 ~ apoptotic signaling pathway 0.006 432
G0:0043547 ~ positive regulation of GTPase activity 0.006 499
G0:0010827 ~ regulation of glucose transport 0.006 831
G0:0006955 ~ immune response 0.018 956
Gozi?g)?iljjeﬁ nfyg(jgve regulation of G1/S transition of 0.019 461
GO ;g?ﬁggf;ﬁ;npositive regulation of alpha-beta T cell 0.021 312
G0:0050852 ~ T cell receptor signaling pathway 0.022 892
GO;g?iizgS ~ positive regulation of neuron apoptotic 0.023 144
G0:0043065 ~ positive regulation of apoptotic process 0.031 079
G0:0045579 ~ positive regulation of B cell differentiation 0.040 554
G0:0000086 ~ G2/M transition of mitotic cell cycle 0.041 816

3 iFig

S BRI Bt 9o 2 — 24 T T SR A SIS it B 114 ST i
o BETEM, SR 4 A R R S 2R E B
TR R RN R R KRB R HA B LR X
B R 41 :5 TP53 .CDKN2A . PIK3CA . HRAS NOTCH1
FIFBXW7, Hirh, k2 SRR 2 KA
TPS3 11 NOTCHI™ o AT 178 AT 30 A9 52 36 23 #r o 2% 2R
TPS3 1E 279 f5i] Sk 25 340 658 s A A Hh 10 22 7 Fe sk RNy
77% 2. BLAh, BA I ST F W TPS3 S REAE
TiiRE DNA 1657 200 e 1 50 R 40 0 1 5 6 2 o 2 )
SRR AR R B H S AR BT L T
TR B VRS, MR BT T A e R 5 PR 0 4% ) 5%
M, BFEEREH, TPS3 St R 7E & #AE BT, 2352 i HoAth
BT PR R R S 2 s R R, AT 7 A —
ZIEBUR N, Haricharan 27 % B TLR4 445 7L It
38 0 R K i PP A B B T TPS3 195 5 . Noon
51 % B MDM2 figRg i 15 TPS3 454k I b B0 1
MEVEERL SR, 75 Sk B @R rp, TPS3 5 Ho 5 %
AR AL R 2 A AEE R LB IE & . {94, TPS3 #1 CD-
KIN2 A 7607 825 R 40 9 AR 1 P Sl o o 1 00 4 5 725 1
BT BRI A S Sk SR i P R S RS
—fi ) NOTCHI 5 TPS3 Z [ 75 £ 76 L 32 3 i 1
WRARA . ARSI, A THFH 279 i S8 REA R A
YE B P AT B, BB —F A E IR A LR,
53R, NOTCHI 7£ g i) & 4B & e 3 F v [l A &
EFE/EM . Shao %1 Bl NOTCHI REWS I 45 fif
SR b Bz 1) 5 Al 5 A DA THT R 5 e e 4 R 28 R
Wei 22! % 3 NOTCH1 fg % V8 4% B % 40 g & SGC-
7901 HIFH AR E ., MAh, KIS BE W, NOTCHL 5
Sk B 16 R B ). P, Wang 251 % 3
NOTCHI filA% 8 415 Sk 2510 9848 40 6 14 0L A7 242 B R 7 A
T H A K. Dai %0 ZEYTER NOTCHI J& & BLME
bR 241 B 98 40 BE R B4 O T SR N, 34 B 27 3 0
NOCTHI 5 TP53 7 3k 2 &8 i 987 v & A JL 38, R
NOTCHI % 4433 #6425 I 9V JFH AT fik 5 5% i TPS3
I IEA X

J T #E—498 NOCTHI il TP53 7 Sk #5350 9k 57
w6 P TR A T, FRATT R AR W15 B ik i Sr T
NOTCHI-TPS53 L3 ik 45 . X 1% 9 4% k17 38 i
WEJG , TR & B0 e AT By ik 35 PR 3 5 e T B
21T 0 S0 30 165 7T 200 LAty e S5 e R S 30 [ A
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H 3 IV 5 1o R, Song 2510 S B 2 AN RS RERE 1
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[ RE AR

XFF NOTCHI1 F1 TP53 323k iy v GEAIL I, FAT]
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AP NOTCHI1 5 NF-kB 3 % A& A 3 3% 308 - 300 %0
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