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[ Abstract | Objective: This study aims to clarify the effects of H19 genetic variant rs2839698,1s217727,1s3741216 and rs3741219
on renal cell carcinoma(RCC) susceptibility and prognosis. Methods: We conducted this two-stage case-control study with a total of 1 014
RCC cases and 1 063 controls since May 2004. Total 298 RCC cases in the first stage had complete follow - up data available.
Genotyping was performed using TaqMan real -time polymerase chain reaction assays. Odds ratio (OR) and 95% confidence interval
(CI) were calculated to evaluate the association between H19 polymorphism and RCC risk and clinical characteristics. Kaplan-Meier
method was utilized to assess the survival of H19 polymorphisms. Hazard ratio (HR ) and 95%CI were calculated by COX regression
model to discover whether genotypes, TNM and grade were the independent prognostic factors. Results: Compared with the
H19 12839698 CC genotype, the variant genotypes (CT/TT) were significantly associated with increased risk of RCC (P=0.012, OR=
1.13,95% CI=1.02-1.55). Besides, patients with variant genotypes (CT/TT) were more likely to develop large tumor (P=0.003, OR=
1.35,95% CI=1.10-1.73) and advanced disease (P=0.010, OR=1.63,95% Cl=1.08-2.21) ; and had a significantly unfavorable 5-year
survival than those with the 1$2839698 CC genotype (CT/TT wvs. CC: Log-rank P=0.027, HR=2.24,95%CI=1.10-4.59). Conclusion:
The results suggested that H19 rs2839698 variant may be a genetic predictor of susceptibility and mortality of RCC. The precise
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functional impact of the variant on H19 still needs further experimental validation.
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Table 1 Primers and probe sequences of polymorphisms
2 155" —3") HEFS1 (MGB)

152839698 C>T

rs3741219 T>C

rs217727 C>T

rs3741216 A>T

F:CATCGTCCCCAGCTGATGTC
R:GGAGTGATGACGGGTGGAG
F:CGAGTGTGCGTGAGTGTGAG
R:TAATGGAATGCTTGAAGGCTGCTC
F:CAAAGAGACAGAAGGATGAAAAAGAA
R:CGGCGACTCCATCTTCATG
F:GCCTCCACGACTCTGTTTCC
R:CACAACTCCAACCAGTGCAAA

C:FAM-CTGGGCGCCTACT
T:HEX-CCTGGGCACCTAC
T:HEX-AAGTGCCTGTGCAGG
C:FAM-AGTGCCTGCGCAGG
C:FAM-TCAACCGTCCGCCG
T:HEX-TCAACCGTCCACCG
A:HEX-CCCTTCTGAATTTAA
T:FAM-CCCTTCTGAATTTTAT

TEAS I (9 Xt B2 2 [R] 9N 101 Ge T2 AE e AR
i N FERABFCR I A 1) 25 5% . 75T Benjamin-Hoch-
berg J7 % 4 4 BARL IR 2 A8V 2 5 P AH LG
1T FDRHFIE, M FDRFFIESG I P < 0.05 B, 22 7 HA
Giiteras o H19 23815 RCC KU AR REE Y
K WL OR(E AN 95% E-A5 X 8] (95%C1) A 7T
i, A AFIHA] g RCC 2 Wi 23T B — Uk B
H 1, Kaplan-Meier FHZIFAG I RAFAE S H19 AN ] 3E
R AEAEIRAS o SR COX 81T 43 M4 HR {FL A0
95%CI Pt 5 RCC FilJm ST fERE R &R . i 43
MrEdi i SAS 9.1.3,P < 0.05 N EFAH G H 5 X,

2 &# B

2.1 RCC % & B Ak B st B o s R4 A

BT AT 40 A5 1 RCC B 3 K £t B o R ) 4R AAE
AR 20 o S 4] 5 0 REL AR AT S AN
PRAPIR I 7 T TG 2 2257 (P > 0.05) , 9k (9 2H FR W A
B AR SRR R S 2 T IR AR (43 SR
P=0.021.P < 0.001.P < 0.001), 65.7%H)HE K
ST T, 1M 19.2% 59 R E AT T, 6.9% A
8.2% MW E A BT M ANV . 21.4% .51.4% |
20.6%H16.6% 1) B EWRER R o 3N T ZIVK.
22 HI9AR % &HL5 RCC A RN EH X &

H19 12839698 rs217727 rs3741216 F1rs3741219
FE 28515 RCC A KU ) G 22 L3R 3, X E4H 4
FhZ BV R R AR BIFF G5 HWE(P > 0.05) o 4
11 20 5 %o B8 26 rh rs2839698 Jt [K %1 43 A1 i 25 A ]
(P=0.003) , 2 Z2 W 3¢ 5 1 1 45 18 3 M (FDR=
0.013), 54 152839698 CC Ft [F I (1 M4 AH L,
LT 152839698 A8 5 TT Jt R I A4 5 it 25 14 i i)
RCC & 9% KU A & (P=0.005, OR=1.37, 95% CI=
1.34~3.02) . R HBPEBHEEIAL, 254 CT/TT ZE A
A, 5 152839698 CC HE K AU Lt , RCC XUt ik 25 4%

®2 BHMEERESBENBOESS
Table 2 Characteristic distribution of patients with renal

cell carcinoma and healthy controls

S Al 2H X HEZH
1A (n=1014)  (=1063) P
T (R x+s) 572+11.8  55.6+13.8 0.377
P n(%) ] 0.280
Bk 637(62.8) 692(65.1)
7Pk 377(37.2) 371(34.9)
WEARRZS [n(%) ] 0.021
AR 634(62.5) 716(67.4)
REAE M2 SR 380(37.5) 347(32.6)
RIERAE (%) ] 0.804
MK 743(73.3) 784(73.8)
W AR 271(26.7) 279(26.2)
i (%) ] <0.001
5 615(60.7) 779(73.3)
= 399(39.3) 284(26.7)
BRI [n(%) | <0.001
= 879(86.7)  1002(94.3)
= 135(13.3) 61(5.7)
Il R 31 n(%) ] —
| 666(65.7) —
I 195(19.2) —
m 70(6.9) —
v 83(8.2) —
PR (n(%) ] —
I 217(21.4) —
I 521(51.4) —
I} 209(20.6) —
v 67(6.6) —
BRI (0 (%) | —
75 AN R 894(88.2) —
FLR AN g 56(5.5) —
e A e 64(6.3) —

Jin(P=0.012,0R=1.13,95%CI=1.02~1.55) . {HAR %
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Table 3 Frequencies of H19 polymorphisms of the cases and controls as well as the linkage with the risk of RCC

[n(%)]

HEPR 53 i fF1ZH (n=1 014) XFHEZH (n=1 063) P FDR % OR(95%CI)*
152839698

cC 511(50.4) 605(56.9) 0.003 0.013 1.00

CT 431(42.5) 413(38.9) 0.090 1.07(0.88~1.31)

TT 72(7.1) 45(4.2) 0.005 1.37(1.34~3.02)

CT/TT 503(49.6) 458(43.1) 0.012 1.13(1.02~1.55)
rs217727

CC 346(34.1) 332(31.2) 0.162 0.502 1.00

CT 490(48.3) 540(50.8) 0.826 0.77(0.61~1.02)

TT 178(17.6) 191(18.0) 0.388 0.83(0.65~1.09)

CT+TT 668(65.9) 731(68.8) 0.160 0.81(0.64~1.01)
153741216

AA 724(71.4) 780(73.4) 0.193 0.508 1.00

AT 260(25.6) 245(23.0) 0.254 1.05(0.72~1.17)

TT 30(3.0) 38(3.6) 0.516 0.69(0.51~1.18)

AT+TT 290(28.6) 283(26.6) 0.469 1.06(0.87-1.26)
rs3741219

TT 548(54.0) 556(52.3) 0.679 0.582 1.00

TC 385(38.0) 406(38.2) 0.310 0.95(0.66~1.12)

cC 81(8.0) 101(9.5) 0.199 0.83(0.62~1.18)

TT+CC 466(46.0) 507(47.7) 0.427 0.92(0.86~1.03)

U R TG 5 4 P PR SRR AR R A T A PR R LTS

A 22 250 5 RCC A& s KURS: i A | 285 R 3= 1
H19 152839698 3 K Z 45 PE n] REME T4 RCC 11935
1 9 %Ak
2.3 H19rs2839698 & % &M 33 RCC % # 16 K Ja
P2 AR 0 v

FRIY 152839698 J K 7l 559 {51 2H v RCC g K
N I AR 3 300 B0 B G 2 IR DG &R, LA HT9
rs2839698 JL K 2 4 XF RCC HfR o R 2 .
FAFR, R WEE ) rs2839698 e [K AU 555 /32 22

J6) Fi4) fi 355 G B 5 R T, 152839698 CT/TT ik [K] 54 7E Ji
JoE F/INER AT 4 em B I PR e 91 A8 5 TR SR R L (CT/TT
vs. CC: P=0.003, OR=1.35, 95% CI=1.10~1.73; P=
0.010, 0R=1.63,95%CI=1.08~2.21) , #Z5%EW, 5
152839698 CC JE K AU [ 35 AH Lb , CT/TT 56 A AL i 3
AT RE B A = 4

2.4 HI19rs2839698 A F % &3 RCC %4 £ A 49
#oh

BT B B 45 S0 B rs2839698 J: K £ 4 M5 RCC

R4 HI19rs2839698 EE LM S RCC EENARIBIFMENX R

Table 4 H19 rs2839698 polymorphism association with clinicopathological features of RCC patients [n(%) ]

FHIE CC(n=511) CT/TT(n=503) PAE JH%£ OR(95%CI)*
i RN

<4 cm 265(55.3) 214(44.7) 0.003 1.00

>4 ¢cm 246(46.0) 289(54.0) 1.35(1.10~1.73)
S HR 2]

[+1 382(51.6) 358(48.4) 0.199 1.00

m+Iv 129(47.1) 145(52.9) 1.31(0.83~1.51)
I PR 431

[+1 449(52.1) 413(47.9) 0.010 1.00

m+v 62(40.8) 90(59.2) 1.63(1.08~2.21)

*

UK TR 5 4 P PRI SRR AR R A G B PR R LTS
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PEJE A, >k H Log-Rank K 56 M Kaplan-Meier 437
AT 152839698 FE [ 2 851 5 RCC B F A AE Z [ Y
KFR . 12839698 FLH Z &M S RCC B EAAF B E
HH 5% (Log-rank P=0.007, % 5) . 5 #5747 1s2839698
CC FE PR 7Y 1) BB 5 A L, 45570 12839698 TT Y, CT/TT
3 PR R () B 3 RCC A A7 38 2% (HR=4.35, 95% Cl=
1.65~16.92; HR=2.24,95%CI=1.10~4.59) , $X1fij , 7
HoAth Z2 M1 RCCAEAE Z BRI A KB 25 1
KECEE . FiJE , X RCCEBF TR S Z

2R COX AT (3R 5 )8 1), B 2R 43 A o i IR
A3 FE > 9FN H19 152839698 ( [ 1 5t {5 1 .
CT/TT vs. CC) 5 5 4 il s A= AFAH G FEZ N 2R 7
o I PR 43 3 2 5% i RCC AR 77 19 B 32 B R -
HR E B9 (P < 0.001, HR=15.51, 95% Cl=
5.94~40.42; P < 0.001, HR=4.89, 95% Cl=2.58~
10.85) ., A #lkAJ&, H19 rs2839698 (CT/TT vs. CC )
J& RCC A= 7 19 i 57 00 PR~ (P=0.027, HR=2.24,
95%Cl=1.10~4.59) ,

&5 HI19rs2839698 EE KM S RCCEEEFMNER
Table 5 H19 rs2839698 polymorphism association with survival of RCC patients
EZ 5 55 1] (n=298)" BT (n=30) SEAER (%) Log-Rank P{H HR(95%Cl)
152839698
cC 153 9 87.5 0.007 1.00
CT 134 18 79.1 1.98(0.96~4.11)
TT 11 3 30.3 4.35(1.65~16.92)
CT+TT 145 21 76.6 0.027 2.24(1.10~4.59)
S BT
[+1 201 5 94.9 <0.001 1.00
m+Iv 97 25 59.3 4.89(2.58~10.85)
I AR 4344
[+1 246 6 94.1 <0.001 1.00
m+1v 52 24 33.6 15.51(5.94~40.42)
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A .B:Kaplan-Meier 73T i/ H19 rs2839698 /A [F] £ K TR i] (1) RCC BALEAF2E 55 CoR RIS ( 1+ 11 vs. W+IV)[EAY RCC BAA 7725

S D ARFEIG AR L+ 11 vs. M+IV) A RCC SR AER 25 5%

BEl1 HI19 rs2839698 & [F % 75143 RCC BE £ FFHIFNT
Figure 1 Effects of H19 rs2839698 polymorphism on survival of RCC patients
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AT G T H19 W 2B 15 d AR
RCC 5 &M K Wi )5 2 18] 1 6 &R, 45 R R B H19
152839698 A% 5 JL [K 1 5 RCC RS 34 Jin 4 56, H
152839698 7% 5 5k PRI Y 15 A5 K 1) Jieb g A g I RCC AT
K TEZ AR AT, © 5 R4 0 R B4 9 3
e R A A B S T O R

IncRNA H19 {7 T4 K 11p15.5, 1 A 5L
Z 5 0 R A RS AR HI9 8 T B

W)

PRSFIGEDIC LA A7 3 Fh i SR AR A, 43 AL % 54~
ANEF R AA N I T RNA A S Y
PRAE KA ME TG AR T R AE T AR
AEYE B 2T B sl i & AE B H19 9 G 5E
R 25 4 T H 4k R ELIE \RNA #7& M DNA
RS, R BRI R H19 B H Rk 53
Jiga A RS S TE ARG, HLAFE ER(+) X HER2(+) /&
FAL P SN ol iR A o S he N S R
96 Th B IR /KT B B 5 T G R IE R A, sk
IR 510 R 43 0 9 501 e B T A 22 BH (B AH OG5 He
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SRR H19 78 B8 Hh s 2Rk L 38 5 miR-29a-3p/
E2F1 #1422 5 RCC B AR ZE . BOEBZ 1k
P R, e A AR S AR SRR 2y S RN 5 v e AR
FH H19 JE R 22 25t A6 A P ol g gl iz it
Yo Ge ISR 1s217727 GG LN AIHEAF A
JH 2SR H19 YR IRIE = T GA SL AA JE R AT
HLARMTT27G>A 78 I REPIE H19 K56 . 451
A T3, FF 2 152839698 58788 KL A 2 59 > 45 1
Jges 7 R g S ST fE R TR 2R . Yang 557 R R
H19 12839698 25 57 3 [ YA i 1 JFF4aa IRUBS: , 1
EL A2 W ORIV 2 9 T VR A A% T PR, 5
A &% B H19 rs2839698CT Ft [K Rl 1) £ 34 Hi 5 AN
K., —I0 KA Z I Meta 20 BT /18 rs2839698 75 5
SEDRIRUAE SN TR T 5 el XURS 34 IAF G, T i i
FNHE 5 g AU FEARAR OG> AR 45 SR Bk
A A e v BRI 9 R R BEAR — B, B PR B
151 %k BEBIFSE 20 BT 2 I H19 152839698 {7 5 1) 58 A 4K
A FEDR T2 B I AR fER R R | 55 B A S R gy
FAH HLAEE #5535 PR Y A AR B s 2 g AR 14 m
T 13745 MeAh TR RERER SR o Hr b A B, 5878
Jik DR U M R T ) e ER B KR DA B IR s 3
U1 9, UG 20 301 A B 2B R RS R 1.35 4% L 1.63 4%,
SVARTE T RS R B A T R 4.35F% . KEIFSR
UESE H19 SR FE ), Wi or i , HOR A A B o vh
Ik, S5 B0 L R R R A R R
H19 o H A BRI /E A o Kk, 384T #E 0 H19
12839698 137 1, 1Y 58 A8 85 (v L [F T HA VA B A
2 U)RE , AT e i E 1 H19 p 26k H B I fEmi 5
Wi 1) B 9 1) S S e D) R SRS T

BT 5 28 B 6 PR AR 5 T R 3 A 2l AR DNA
RNA [ 5 K L AEVE™ 5200 miRNA 5472
DX 3 &5 A ok M o WESE R B, LINC00673 Hh
1511655237 b1 G>A A AT LI miR 1231 74—~
1) 57 05, DA — o R ik i A5 A0 3k R 5 S 55 T
LINCO0673 [ FH , 14 Jin e idie Zp ik . 45 i
WFFEFEHI MALATI 1 rs664589 25 5L C>G ik
A% A T miR-195-5p SRAB X A5G 3R TT, T3
MALATI FRak 8 hin, {2 k45 B AR KRR
SNPfold T illl H19 1Y — 45 #4 [ %5 1s2839698 C/T 45
7 6 PR 2R A5 A el s, 26 B rs2839698 %848 1] [E i
1 P H19 1Y 24548 R 52 RCC 1) By vk A it
Jiio HEAN,H19 rs2839698 £ 25 1A A T H19 K2 A
1 3"UTR X 38, AJ fig 38 5o 2022 43 ¢ miRNA F1 H19
3'UTR XI5 G M0 H19 iR fMItE . 49

5 B 2 T & B (hitp : //bioinfo life.hust.edu.cn/In-
cRNASNP#/) , H19 rs2839698 {3/ 5 45 {7 FE K )\ C %€
AR M T B, 7] BE 2> T hsa-miR-24-1-5p . hsa-miR-
4486 . hsa-miR-566 LA JZ hsa-miR-24-2-5p %45 &
W AHJE74E T hsa-miR-612 \hsa-miR-5189  hsa-miR-
1285-3p LA M hsa-miR-3187-5p FU45 &7 s . FoAI T4k
I, H19 12839698 41/ i 5 2% 1] fiE- 5 2 1 miRNA 45
ARSI R S 5 B R
KRG o 7€ iR IXEE miRNA H', hsa-miR-566
PeiE e F A S AN R S R IS S T s
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