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BRIk i+ 85 B2 1k 8 (thymidine phosphorylase, TYMP) 3[R 78 ¥ i75 B 40 i 98 (clear cell renal
cell carcinoma, CCRCC)EPE@%%LRIIkrﬁS(O Fik: FlJHOncomine & GEPIAKUIE 43 #f TYMP
FEAEIEH EHL N CCRCCAHLNT Y RILZE T T GEPIABUEFE ST TYMPIL [N Rk FE 5
9 B4 300 (R AH & 4 B 5 B OncoLn ¢ B8 i X TYMPHE A 1Y 3 3k /K - 5 CCRCC BB H A A7 R AE
Kaplan- Meleriﬁﬁ’*ﬁﬂllog rank 356 ; A MethHC B4 2273 #T CCRCCLH LR A IE % F H 4P TYMP
J 3 FIXDNA FAL K1 22 55 FIH String-DBEE 0 Hr S TYMPAE AR EAE I E A &5
J# i3 The Human Protein AtlasBUHl E AT TYMPE HE IEH FHH N CCRCCHA TR R L E R,
ZR: EmRNAKE KT L, TYMPZECCRCCHLUIEH B LU g E @£k, HTYMP mRNA
FIRIKF B, CCRCCUGH MM ; 5 TYMPRERLR LA A L, TYMP%ITE'?%LE‘JCCRCC
B B AR B AR ; CCRCCAIZIHTYMP 3 1 X DNA FH 3 AL 7K S 45 1F #2041 1 3L 4k K
T E R FIRE, STYMPEHAMAEHMEHATK2, NTSM, CDA, UPRT, NTSC, UPP2,
UMPS, TK1, UPPIMIDPYDS, FEZHWIER TG . /M. R, HBIMEE. EHk
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Expression and clinical significance of TYMP in clear cell

Abstract

renal cell carcinoma
LI Canxuan, LI Yanting, CHEN Jie
(Department of Urology, First Affiliated Hospital of Jinan University, Guangzhou 510632, China)

Objective: To elucidate the expression and clinical significance of thymidine phosphorylase (TYMP) gene
in clear cell renal cell carcinoma (CCRCC). Methods: Oncomine and GEPIA databases were used to analyze
the expression of TYMP gene in normal kidney tissues and CCRCC tissues. The GEPIA database was used to
analyze the relationship between the expression of TYMP gene and the pathological stage. The expression level of
TYMP gene and survival rate of CCRCC patients were analyzed by Kaplan-Meier and log-rank test in OncoLnc
database. The difference of DNA methylation level in TYMP promoter region between CCRCC tissue and normal
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kidney tissue was analyzed by MethHC database. The String-DB database was used to analyze the proteins with
the TYMP protein. Finally, the expression of TYMP protein in normal kidney tissues and CCRCC tissues was
analyzed by the Human Protein Atlas database. Results: At the mRNA and protein levels, TYMP was significantly
higher in CCRCC tissues than that in normal kidney tissues, and the higher the expression level of TYMP mRNA,
the higher the pathological stage of CCRCC. Compared with the low expression group of TYMP gene, the overall
survival rate of patients with high expression of TYMP gene was significantly lower , the DNA methylation level
of TYMP promoter region in CCRCC tissues was significantly lower than that in normal tissues . TYMP related
proteins were TK2, NTSM, CDA, UPRT, NTSC, UPP2, UMPS, TK1, UPP1 and DPYD, which were involved
in the synthesis, decomposition, metabolism, transfer of pentose groups, protein homopolymerization and other
biological processes. Conclusion: Large sample data mining can quickly obtain the relevant information of TYMP

gene expression in CCRCC tissues, which lays a foundation for further study on the mechanism and prognosis of

TYMP gene in the development of CCRCC.
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1.1 Oncomine £ #EE
Oncomine%{ 4% J£ (https: //www.oncomine.org)

thymidine phosphorylase; clear cell renal cell carcinoma; data mining; methylation
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fy 75 K B 5 O 8 092 O 1 A AT FE AR
FEP BRI RAM, 45 1)Gene, TYMP;
2)Analysis Type, Cancer vs. Normal Analysis; 3)
Cancer Type, Clear Cell Renal Cell Carcinoma; 4)
Data Type, mRNA; S)Threshold By, P-value <1E-
4; Fold Change >2; Gene Rank, Top 10%,
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261 TYMPRE IR R IE A, X #H SR
(overall survival, OS) ﬁﬁ?Kaplan—Meierﬁ’fﬁo

1.4 MethHC #{1RE &

MethHCH{#i % (http://methhc.mbc.nctu.
edu.tw)J& & T Iy B F & 3k DN A HY LA 19 25
A BOUE B, Hb A 18 N IE B R i R 40 41
fDNAF AL MImRNA/miRNAZR K, A HF
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KW, WERRERFMW T 1)Search by, gene;
2)Cancers, KIRC; 3)Gene region, Promoter;
4)Select a methylation level evaluation method,
Average; 5)Gene search, TYMP,

1.5 String-DB £
String—DBﬁ*E‘E:F(https://string—db.org)z%ﬁ*ﬁ
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medium confidence (0.400); 4)Max number of

Interactors, no more than 10 interactors,

1.6 The Human Protein Atlas
ANEEAFRELKEE (The Human Protein
Atlas, https//www.proteinatlas.org/) &N T4
1) J7 5 A A 28 1 BT 4 2 6 A T AR N Y O3 A Sk
ik, WA T oA R E AL MR A R R R
BERU R RE DM ATYMP, KRG EHF

Renal cancer,

2 AR

2.1 Oncomine #[#EEH TYMP mRNA 7 E % 5 4H
LKL CCRCCHLAFMRIEER

£ Oncomine ¥4 E & B MR R AT, 153
& A3 T34 Beroukhim Renal, Gumz Renallk
J¢Lenburg Ranal 45 5% , LR T 4T 5T 1Y
B HIEF EHL( XIEYL) MHE, TYMP
mRNATECCRCCH 2 M m Rk, AR IKEH N
307.5.0(P=1.26x10"°, K1), 0B} 3% 341 B
PEAE e AT AE I B, 45 R B . AT

EW B4, TYMP mRNATECCRCCZH 4 rf iy
KR FEHE (K2), HBeroukhim Renalfi 70>
FEAS, 12 624 DK HEPY , fEitfEECCRCCH,
TYMPYE i Rk FE K thHESE 7247 (P=1.30E-14,
Fold Change=2.629); et tECCRCCHY,
TYMPTE I RIR A P HESE 171147 (P=3.54E-10,
Fold Change=2.612), Gumz Renal 20 MFEA,
12 624 NP IE R, TYMPYE i 363K 3 K p HESE
4441 (P=2.51E-6, Fold Change=2.590). Lenburg
Ranal P 18 PFEAR, 17 7798k LA, TYMP
et Lk IR P HESE 67610 (P=4.82E-4, Fold
Change=2.093).

Comparison of TYMP Across 4

Analyses
Over-expression

Median Rank  p-Value Gene

3075  1.26E-6 TYMP
[1]2[3]4]

1. Hereditary Clear Cell Renal Cell Carcinoma vs.
Normal
Beroukhim Renal, Cancer Res, 2009

2. Non-Hereditary Clear Cell Renal Cell Carcinoma vs.
Normal
Beroukhim Renal, Cancer Res, 2009

3. Clear Cell Renal Cell Carcinoma vs. Normal
Gumz Renal, Clin Cancer Res, 2007

4, Renal Cell Carcinoma Type: Clear Cell Renal Cell
Carcinoma
Yusenko Renal, BMC Cancer, 2009

El1 45 R B R TYMPEEFECCRCCARA S ER FARA S
RIEER
Figure 1 Four studies showed differences in expression of

TYMP gene between

2.2 GEPIA ##EE & TYMP mRNA ZEEE BHA
K CCRCC HAHWRIEER

FIFH GEPIAZT M TCG AU % A PR 1 595 R
A, HAPIER B4 21726, CCRCC 41415230,
TYMP mRNATECCRCCHH ZH i it % 35 B IH & 45 1F
H LU (P<0.05, K3), 5 Oncomine#Hf %
W45 BARSTE . R0 7E GEPIAMH FH TCGABUIE 43 By
TYMPEIAFEE 5CCRCCIFEL PRI K ZR, 45H
WK TYMP#EIA/KF5CCRCCHRE FH 420 &2 1E A
K (P=1.04e-5, [El4),
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Figure 2 Differences in expression of TYMP mRNA between CCRCC tissues and normal kidney tissues in each sub-database of the

Oncomine database

(A)Beroukhim Renal 5. 0: IEW'EHL; 1. BfEPEccRCCAHL; 2. AL EccRCCAZ!, (B)Gumz Renal £HE4E ., 0:

IEHHEHL 1.

CCRCCZH%!, (C)Lenburg Renal ##fi . 0: 1EWFHL; 1.

ccRCCZHZ,

(A) Beroukhim Renal dataset. 0: normal renal tissues; 1: hereditary CCRCC tissues; 2: non-hereditary CCRCC tissues. (B) Gumz Renal

dataset. 0: normal renal tissues; 1: CCRCC tissues. (C) Lenburg Renal dataset. 0: normal renal tissues; 1: CCRCC tissues.

KIRC
ccRCCHIZ (n=523); IEH B 4UIL(n=72)

B3 TCGA ¥ #EFEFFTYMP mRNAZECCRCCALAMER S
HAMREES

Figure 3 Differences in expression of TYMP mRNA between
CCRCC tissues and normal kidney tissues in the TCGA
database

F value=8.82
Pr(>F)=1.04e-05
st
6 '
4 |
2 |

Stage I Stage 11 Stage II1 Stage IV

4 GEPIAK#E E HTYMP mRNA &% 5 CCRCCHFE S
HIX &
Figure 4 Relationship between TYMP mRNA expression and

pathological stage of CCRCC in GEPIA database

2.3 TYMP RiZFEE X CCRCCEETMEHNETE
S

¥ OncoLnc® i & i CCRC CHU R £ E 47
Kaplan-Meier/#7, 4R E/R: TYMPH:[FmRNA
(1) 2 35 7t XF CCRCC M & S AE A7 i [0l A 5 35 52
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Mo, 5 TYMPREPRLRIKAA I, TYMPEEH 53R
KB CCRCCHEFH B A A H W] 1 B K (Log rank
P=0.00122)(5).
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5 OncoLncH#EFEECCRCCHIEBE RN TYMPRIZES £E
T EFS T
Figure S Survival analysis of TYMP expression level and

prognosis with CCRCC patients in OncoLnc database

2.4 TYMP E31FX DNA HEKFESHT
fEMethHCH', TYMPANM 001113755,
NM_001113756 xNM_ 0019533345 ik, H:

rh s AR SRR NM. 001953(&l6), CCRCC
P<0.05
A
NM_001113755
Download summary
NCBI Nucleotide 075
. Tumor sample
. Normal sample
05—
8

0.25

EL

KIRC

El6 TYMPE[EINM_001953% RAAFECCRCCALAMIEEE B4

AP TYMPJE 31 IX DNAH KA /K -5 1F 3 15 4
2V AL KT 5 3 FEAIK (P<0.005)

25 5TYMP ERHEERANERR
AR A tm A, BEK7, PPIE &£
(P=1.0e-16), M EAEHT SECH 114~ EPPIM 4%
5 TYMPAH B AE ] (score>0.400) 4 4 i 1 54 i
2(TK2) ., ZRitks', 3-HHMREF(NTSM) . I
J Z W (CDA) . bR W% WE W PR A% 0 7% 7 1§ (UPRT)
IR RS, 3-HZITREE(NTSC) . JRH W iR 1k il
2(UPP2) . FRTT HLBEFR A A (UMPS) . B 1 J g

1(TK1) . RIF#ER2 L1 (UPP1) A1 — & M g it &
i (DPYD), EEZS 54 BRAa WEZH K

R g AU, BERR R | P R R
G

2.6 TYMP EHAEEESHLR CCRCC AL FH
RirER

7EThe Human Protein AtlasZ#EFEd, AL
AR CAB002518 FTHPA001072 M 7E 14 i ik K |43
HrTYMPAE IE % B U215 CCRCCH L [ R B 1
i (E8), ABAEIEH B /NEK P oA il /b, ARG
th, FEE/NETD L KA. 7ESLANE IS U] A
JEEEPI “TETO RN, NEE I BKOE B2 IR
TYMPT'%‘@Fﬁéﬂiﬁ@%qﬂﬁﬁﬁ'%‘éﬂ%{%%ﬁo

n of TYMP promote in KIRC
(y uuoeomx /08675, atdor=0.043, co 0213;

HARPREMNKTF

Figure 6 TYMP gene methylation level of NM_001953 transcripts was different in CCRCC and normal tissues
(A)IEH B HLUNCCRCCH ALY LAL; (B)CCRCCHITYMP 3l X I H R AL
(A) Comparison of normal kidney tissue and CCRCC methylation levels; (B) CCRCC TYMP promoter region methylation.
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Figure 7 TYMP protein-protein interaction network diagram

Figure 8 Differential expression of TYMP protein in normal kidney tissues (A) and CCRCC tissues (B) (immunochemotherapy

staining)
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AR F B, BAMEER KR MBS 221
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T, - HR0B Y iR 25 P RE [0 35 97 X CCRCC R
AEEE Y,

19854, AT & BT i /A A 4k P9 Kz 41 i
£ K A ¥ (platelet derived endothelial cell growth
factor, PD-ECGF), HIE[E (7 T22q13.33 X5k,
2 W 2% 2 RS A A TR U R AR, B ESE,
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