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Expression of ENO?2 in clear cell renal cell carcinoma and
its clinical influence
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Abstract Objective: To analyze the expression changes of ENO2 in clear cell renal cell carcinoma and normal tissues
and its effect on prognosis. Methods: The Oncomine and GEPIA databases were used to analyze the data of
ENO?2 gene in clear cell renal cell carcinoma and normal kidney tissues. The MethHc database was used to
analyze the methylation level of ENO2 in clear cell renal cell carcinoma and normal kidney tissues. GEPIA
database was used to analyze the correlation between ENO2 gene and pathological stage and survival time
of patients with clear cell renal cell carcinoma. Results: The Oncomine and GEPIA databases showed that
ENO2 was significantly higher in clear cell renal cell carcinoma than normal kidney tissue; the MethHc
database showed that ENO2 was lower in methylation in clear cell renal cell carcinoma than in normal

tissues; The expression of ENO2 gene is negatively correlated with the prognosis of clear cell renal cell
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carcinoma. Conclusion: High expression of ENO2 in clear cell renal cell carcinoma is an important factor

affecting the prognosis. ENO2 may be a potential prognostic biomarker for clear cell renal cell carcinoma.
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Over-expression / Copy Number Gain

Median Rank p-Value Gene
18.0 1.30E-11 NDUFA4L2
58.0 7.26E-7 SLC16A3
71.0 3.35E-6 EGLN3

80.0 2.28E-6 IGFBP3

93.0 2.78E-7 CAV1

99.0 1.44E-6 BHLHE41
103.0 9.29€-9 RNASET2
108.0 2.07E-9 SLC15A4
110.0 5.79E-9 CA9
111.0 8.56E-7 PFKP
112.0 5.45E-6 Lce2
1135 6.62E-7 C7orf68
125.5 2.72E-9 BTN3A3
1255 3.29E-6 ENO2
128.0 2.19E-8 Csorfa6
136.0 6.45E-9 TNFSF13B
137.0 1.62E-6 VEGFA
155.0 2.99E-11 NR3C1
160.0 8.28E-9 SCARB1
160.0 1.40E-8 COL23A1

1 Oncomine ¥ #E B 53 #TccRCCHI R L _HIHEE
Figure 1 Oncomine database analysis of up-regulated genes in

clear cell renal cell carcinoma
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Figure 2 Expression of ENO2 in different tumor types in

Oncomine database
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Figure 3 Expression of ENO2 in clear cell renal cell carcinoma

in Oncomine database
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Figure 6 ENO2 gene methylation level of NM-001975 transcripts was different in clear cell renal cell carcinoma and normal tissues
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(A) Comparison of normal kidney tissue and ccRcc methylation levels; (B) ccRccENO2 promoter region methylation.
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Figure 7 Relationship between ENO2 gene expression level
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Figure 8 Correlation between the expression level of ENO2

gene and the survival of clear cell renal cell carcinoma

3 it

Ree 5 AR T A S AE 192%~3%1""), 7833 1
204FE 1, ccRec Y & 9 SR B0 R (g 25 08 in s B Ak
HU, AR #3007 A2 W A ccRee, T F
202044 1 122% 5 BRAFE S ccRecMl R AL T A%
k1o N, BfE SMERF AR Oy 200 el ik ARy e
25, B ccRec R A {7 R AR 5] I %
e BRI, TR ER R, Y1/3 R
Wiz i B I A ¥ B i ek TR, ROz 2 B U BR
REBE TG AR, 2930%0) 85 2R E Ll
ARG B AT IA Y L RSE AT R
U, ¥R R KIS M ccRecIRYT T 4 BE H a5
AME

BF5E S B ENO2AE 22 i it 98 4 fii /) 240 it
. MR FEREAM ., B Rk R E B,
SHCRT e i 968 40 A ) T A L O b JRE A B 4R G e
i [FIFTENO2 A it 5 WL sh 8 1 22 B AH AR,
AT LB AR 20 2R 2H 20 9 R TR T Rho A B4 il
hEES S5 M m T, 5 XWENO2
il 71 240 J6 98 11 SRR A S bk U A b s
Tk 578 T U SRR I LR 194 g 5 R 400 R A
ENO2 2 i, miBRENO2KLIA W 25 1 i 41 i iF
7%, B IR 240 Y96 240 M PR EN O 2 = XoF 6 i R 4 5
W IE 7 BB, ENO2 (R 2 1A 1Y H 38 A7 1 s i) B g
it BATRDIRBMENO2EIL S 2
E% 240 1 i 9 A %) I DR AR IR 25 VDA G, ENO2
8 VR A O T A R G 3 IR R 1G5 T 22 R/
FR P (AR TE TR, 5 O [5G B 6 8 3 B iR
b, 5540 G A A I beE EE A, DTBRENO23E A



ENO2 75 & W A h i3k MR IR E L IrdR, %%

1915

T s A0 LAE TS s $RNRENO2 ] AR I S
I L 20 L I P AT RORT B R Y AR AR A
Yy, ENO2L AT Sy 2 bk U 20 B 1 1 S v e 1
AT A BIRAT TSR R S EN O2 19 15 14 1]
AE N R R YT 4R (B AL 2 0 ENO2TE M i
T A T AR A e 20 L ) T, LI 2 b e
20 1) R A SR OF e RS 5 . Je T ST R B
WH AR /0 S A, BT PR B0S 5 1 i (adenosine
monophosphate activated protein kinase, AMPK)
T 5 T R R T UL 3 - D / 22 SR / O 2 TR UK
Jiff (phosphatidylinositol-3 kinsae/protein kinase B,
PI3K/Akt)f5 T Fit, RiHEELEcRCCHE
el S AE Y BT R ENO2S S T S
ccRCC A AL 25 DI AH OC (0 5 1 Ak / 4 % AE . HIF-1
GRS R HE . WA, AN A BENO2
1 i 505 T I F2a(hypoxia inducible factors-2a,
HIF-2a)i%5, A& P H HmRNAR LA 2B
FM B ceRec ML A4 o B AEURN B A S R
(hypoxia inducible factors-1, HIF-1)i&4& A8 %] F
ccRecH R IR G 2= 2L, Ha v] GEl L5 &
HIFAE B R o 2 A L i T, 3B A 48 AF i 5
— R R A S

JAE Z B0 58 & BLEN O 2 7€ 2 Filt Jifr g v v 3
ik, AH@ FMSLOFEREA SN, AT REAFTE R 22,
= B 1Y A AR R o AR T Oncomine 504 %2
ZHMENO2R N fE Z M IR th R IK R B, 45K
MW BEtr R 41t sE 295 b 5 3R U]
ENOTEH W vh i 3, RS &4 e . e
B AR, 120U SRR Ik s B — B A AN TR
B P ccRCCIRMZE AL, ZIMENO27EccRecH
19 21K o GEPTAKUE JE v Al FE K B 1 21 ZUAH
l, ENO27EccRCCHIE £k, i ] MethHCH i
JE S HT % BREN O 27F ccRCC H 14 F 3L Ak 7K - HE IF 3
HEUE; GEPIAKE X ENO2TE ccRecH #E4T A2
7oy i & B, ENO25 ccRCCHEARA TR R,
ENO2 & £ A B H BB B E SRR, 2
5 ccRCCHYIHHL M B R A BAT et 7w X,
TTRE S HATHE R BRI DA K dia R
PrfEWTENO2 1] BE 2 -l ccRCCTUS B 45

i Lk, AW X ccRCCHENO2AH
KGRIz, EMENO27EccRCCH i KRk,
H 5 ccRCCHTG AL, ENO2T FEME N ccRCC
RV TE U AR W bR S . SR T BN PR R AT R
ARG, 0] DLk B — A SR AR S N R AR R R
2, ARG RIZ W . 1097 M U it o 2 B
WU o H AR B PR 2 48 2 A B TR i

IR EccRCCHIAEYNARIT R AW BUG#HME S %, K
ENO2 i Ilff R S FE il iF 5% 44 4t 2 2 F B 10 Lt
ENO2fEccRCCH 1 HARME FIMLEI, 52 it — 2
14 Al S 55 TE B

S 3k

1. Shuch B, Amin A, Armstrong AJ, et al. Understanding pathologic
variants of renal cell carcinoma: distilling therapeutic opportunities
from biologic complexity[ J]. Eur Urol, 2015, 67(1): 85-97.

2. di Martino S, De Luca G, Grassi L, et al. Renal cancer: new models and
approach for personalizing therapy[J]. J Exp Clin Cancer Res, 2018,
37(1): 217-229.

3. Leibovich BC, Han KR, Bui MH, et al. Scoring algorithm to predict
survival after nephrectomy and immunotherapy in patients with
metastatic renal cell carcinoma: a stratification tool for prospective
clinical trials[ J]. Cancer, 2003, 98(12): 2566-2575.

4. Pelicano H, Martin DS, Xu RH, et al. Glycolysis inhibition for
anticancer treatment[ J]. Oncogene, 2006, 25(34): 4633-4646.

5. Vizin T, Kos J. Gamma-enolase: A well-known tumour marker, with a
less-known role in cancer|[ J]. Radiol Oncol, 2018, 49(3): 217-226.

6. Gatenby RA, Gillies RJ. Why do cancers have high aerobic
glycolysis?[ J]. Nat Rev Cancer, 2004, 4(11): 891-899.

7. Kroemer G, Pouyssegur J. Tumor cell metabolism: cancer’s Achilles’
heel[ J]. Cancer Cell, 2008, 13(6): 472-482.

8. Haake SM, Weyandt JD, Rathmell WK. Insights into the genetic basis
of the renal cell carcinomas from the cancer genome atlas (TCGA)[J].
Mol Cancer Res, 2016, 14(7): 589-598.

9. Huang WY, Hsu SD, Huang HY, et al. MethHC: A database of DNA
methylation and gene expression in human cancer[J]. Nucleic Acids
Res, 2015, 43(1): 856-861.

10.  Ferlay J, Steliarova-Foucher E, Lortet-Tieulent J, et al. Cancer incidence
and mortality patterns in Europe: estimates for 40 countries in 2012[J].
Eur J Cancer, 2013, 49(6): 1374-1403.

11.  Ferlay J, Soerjomataram I, Dikshit R, et al. Cancer incidence and
mortality worldwide: sources, methods and major patterns in
GLOBOCAN 2012[J]. Int ] Cancer, 2015, 136(5): 359-386.

12. HsiehJJ, Purdue MP, Signoretti S, et al. Renal cell carcinomal J]. Nature
Rev Dis Primers, 2017, 3: 17009.

13. Isgro MA, Bottoni P, Scatena R. Neuron-specific enolase as a
biomarker: biochemical and clinical aspects[ J]. Adv Exp Med Biol,
2015, 867: 125-143.

14.  Yan T, Skaftnesmo KO, Leiss L, et al. Neuronal markers are expressed
in human gliomas and NSE knockdown sensitizes glioblastoma cells

to radiotherapy and temozolomide[J]. BMC Cancer, 2011, 11(1):



1916

I R i 2 i, 2019, 39(9)  http://Icbl.amegroups.com

524-536.
15.  Liu CC, Wang H, Wang WD, et al. ENO2 promotes cell proliferation,

glycolysis, and glucocorticoid-resistance in acute lymphoblastic 18.

leukemia[ J]. Cell Physiol Biochem, 2018, 46(4): 1525-1535.

16. Ciccarese C, Brunelli M, Montironi R, et al. The prospect of precision 19.

therapy for renal cell carcinom[ J]. Cancer Treat Rev, 2016, 49: 37-44.

17.  Luo T, Luo T, Chen X, et al. Bioinformatic identification of key genes

AXEI M FEK, AL, ENO2TEF i I 40 i o A %k
S RTE ST IR S 324AK, 2019, 39(9): 1910-1916. doi: 10.3978/
jiss1n.2095-6959.2019.09.009

Cite this article as: FANG Chuntian, XI Chunsheng. Expression of
ENO?2 in clear cell renal cell carcinoma and its clinical influence[J].
Journal of Clinical and Pathological Research, 2019, 39(9): 1910-1916. doi:
10.3978/;.issn.2095-6959.2019.09.009

and analysis of prognostic values in clear cell renal cell carcinomal[J].
Oncol Lett, 2018, 16(2): 1747-1757.

Zhang T, Niu X, Liao L, et al. The contributions of HIF-target genes to
tumor growth in RCC[J]. PLoS One, 2013, 8(11): e80544.

Schédel ], Grampp S, Maher ER, et al. Hypoxia, hypoxia-inducible
transcription factors, and renal cancer[J]. Eur Urol, 2016, 69(4):

646-657.



