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Research on clinicopathological relationship of SNP of PD-L1 gene 3’ UTR with
BUC by case-control studies

LIU Jing', WANG Yonghua®, YU Lun‘, NIU Haitao", LIU Yong", SUN Lijiang” (a. Department of Pediatric Center;
b. Department of Urology Surgery, Affiliated Hospital of Qingdao University, Qingdao 266000, Shandong, China)

[Abstract] Objective: To explore relationship between single nucleotide polymorphism (SNP) of programmed
death ligand 1 (PD-L1) gene, an immune checkpoint molecule, 3’ untranslated region (3’ UTR) and onset risk, clini-
cal pathological features of bladder urothelial carcinoma (BUC). Methods: A case-control study was used. Poly-
merase chain reaction-ligase detection reaction (PCR-LDR) assay was used to detect the genotype distribution fre-
quency of rs4143815 and rs2297136 locus in PD-L1 gene 3’ UTR of the 213 patients with BUC who were hospital-
ized in Department of Urology Surgery, the Affiliated Hospital of Qingdao University for surgical treatment during
June 2013 to December 2015 and the 251 individuals for health examination during the same stage. A relationship
between different genotypes and onset risk of BUC as well as clinicopathological features of the patients with BUC
was analyzed by chi-square test and unconditionalmultivariate Logistic regression assay. Results: Significant differ-

ences of genotype frequencies at the rs4143815loci were found between BUC cases and controls. Onset risk of BUC
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in the individuals carring GG genotype was 2.83 times (95%CI: 1.82-4.64, P<0.01) of the individuals carring CC
genotype and onset risk of BUC in the individuals carring G mutation gene (CG/GG genotype) was 1.53 times (95%

CI:1.01-2.24, P<0.01) of the individuals carring CC genotype. Furthermore in the BUC group, frequency of carring

G mutation gene at the rs4143815loci was significantly correlated to pathological grade of BUC and clinical staging
of the patients with BUC (P<0.05, P<0.01). However at the rs2297136 loci, any significant difference of gnotype

distribution frequency between the BUC group and the control group was not found. Onset risks of BUC among the

individuals carring CC, CT and TT genotypes were not obviously different. Conclusion: SNP of rs4143815loci in

PD-L] gene 3’ UTR could closely related to onset rick and malignant progression of BUC.

[Key words] bladder tumor; programmed death ligand 1 (PD-L1); 3’ untranslated region (3’ UTR); single nucleo-

tide polymorphism (SNP)
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1R X R PD-LT F: [A 37 UTR [X 35 rs4143815 Al
1s2297136 i s B2 R 2 A AT R I 5 23 Y, DR
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YR FEAR BRI U HEAT , BT A N30 35 35 25 28 1 )
B, I RIRERAC R Rt
1.2 DNA $#£H

KA 2 AN B bk i 5 ml, I DNA 43 25357
5 (3£ [H Gentra 2 7)) MR FE A $2 B3 K] 2H DNA,
22 DNA & = A4l /3 #7 J5-20 CORAEH -
1.3 PD-L1 %K 3 UTR [ SNP v 532 HU K 51 P vt
GIEENSY

24 NCBI dbSNP £ 4 /2 LA 2 ENSEMBL % ##
FERT ) PD-L1 3£ K 37 UTR ) SNP 07 15, I 454 F)
miRanda . TargetScan. Diana . microispector 7 2& # 1F ,
R RS E B RE R A N HE A0 26 0F Al T BE Y
miRNA 45 G A0 5, [\ B 25 5 A O STk, e &1 e 1
rs4143815 Frs2297136 PNt AL fi o 510 B
FEI AW o 7 A K, 14143815 5 W L3 F 5 - 5
AAATCATCCATTGCTCATCCTA-3", ' iif J¥ 41 : 5'-
GACAAGAAGACCTCACAGACTCA-3"; Ji B K J&
197 bp. 1s2297136 5| ¥ L1 )7 41 : 5-CTGTTTGAC
TCCATCTTTCTTC-3", I i /¥ 41 : 5'- GAGACGTA-
ATCCAGCATTGG-3'; i Bt 5 207 bp.
1.4 SNP {7 S FE K 2 4y #r

K F PCR-LDR A X rs4143815 F11s2297136 1%
AN AT RE R 4> . PCR S B 464 : 94 °C TiAZ P
3 min; 94°C 15 ;55 °C 15s;72°C 30 s;35 MG ;
72°C#EfH1 3 min. DNA R4 i Ll 2E VA 7 &
&, 154143815 7 s 4R £t 7 51) TC: TGCCTCCACT-
CAATGCCTCAATTTC, TG: TTTTGCCTCCACTCA
ATGCCTCAATTTG, TR: - P- TTTTCTGCATGACT-
GAGAGTCTCAG-FAM-. 152297136 fi7. SR £ 7 41
TC: TTTTCCCACATTGCCTGCATCCCACGGGC,
TT: TTTTTTTCCCACATTGCCTGCATCCCACGG
GT, TR: - P- CCATTCCTTCCTCTTGTCACGCTCA
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TTT-FAM-. LDR %544 :94 °C 30 5,56 C 3 min,
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2k % R 3R Logistic [A] V3 43 # % F 25 K Y 5 BUC &
975 UG 19 SR B B, <K A B AE Y Codds ratio, OR) I H:
95% CLE& 7N, F -~ 5 KB 43 Hir RAZ B RS9 %2 5 BUC
I PR 978 BRAFAAE £ 2% &R 5 DL P<0.05 B8] P<0.01 &R 25 ¢
EENES-9'8
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D: CC genotype of 1s2297136; E: CT genotype of 1s2297136; F: TT genotype of rs2297136
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Fig. 1 Genotype of rs4143815 and rs2297136 SNP loci in the PD-LI gene 3’ UTR

1 BUC BEMERIBABH—RIBF I [(%)]
Tab. 1 Characteristics of the patients with BUC
and healthy individuals[rn(%)]

Item BUC Control P
Gender
Male 150 (70.4) 174 (69.3) 0.839
Femal 63 (29.6) 77 (30.7)
Age (t/a)
<60 76 (35.7) 102 (40.6) 0.293
=60 137 (64.3) 149 (59.4)

Smoking status
106 (42.2) 0.005
145 (57.8)

Smoker 118 (55.4)

Nonsmoker 95 (44.6)

2.2 PD-L1 %K 3 UTR [X I8 SNP £/ 5 A~ [7] 5 K] 7B A
1R BUC K R % 57

%0317 Hardy-Weinberg 18 4% P A 06 45 R (3R
2D W, rs4143815 7 5 F 152297136 437 55 3 [K L /3 A7
AL G AR, B RIFANBEREEPE . BUC
H RN IR 2H rs4 143815 A7yt 5 R 284 3 A AR A7 AE I i
ZESE . PHBEAEES MR AR R U R 2K S GG 3
DALY A4 i A2 BUC F AU 55 CC 25 ER] BS AH L B 2 T
= G |5 OR=2.83, 95%CI:1.82~4.64,P<0.01) ,CG
RN R A2 BUC [ JRUR: 5 CC 5 R R AH b G 2
M ZE R (P>0.05) , #5 7 G 948 B R [ >k (CG/
GG) KA BUC & RUE 72 1 CC A= B A4 1
1.53 1% (P<0.01, 95%CI:1.01~2.24) . 1fij BUC 24 F15%+
R 2H rs2297136 7 i JE PR B 4 A SR TE B B %2 57, TT
FE R B /MAFD CT 2 R AR R AR BUC IR 5 CC
DAY b3 6 B M 2 S (3 P>0.05)
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#EH7 rs4143815 17 41 G 5745 FE K] 451 % Al BUC IIfs
PRI B AE 52 R HT 45 S (3R 3) o, H 4 BUC &
154143815 7 fitf5 iy G IRAR BE R A e B I8 v TR
5] BUC i 3 (84.5% vs 69.7% , P<0.05) ; T, - T, #
BUC % rs4143815 o7 s #5717 G 98 A8 Jik PR i 22 78\
T Tis - T, BUC & 3 (88.9% vs 69.6% , P<

0.01); i 8 BLAT<3 em B3 5 M8 B AE=3 em B ¥
Z )45 G R AR FE PR AR M Jo W 42 22 7t (P>0.05) , 32
7~ BUC 41 rs4143815 {7 | 4% 1 G RALF R AR 5
BUC 1 2173 2 Al R 73 150 3% U, 1T 5 0 K
TG AR DG

<2 PD-L1EFE3 UTR X rs4143815frs2297136 SNP i3 5 BUC 5 BRI X 7
Tab. 2 Relationship between genotype of rs4143815 and rs2297136 SNP loci in PD-L1 gene 3’ UTR and susceptibility of BUC

BUC Control Crude OR Adjusted OR
SNP Genotype
1 (%) 1 (%) (95% CI) 95% CI)
rs4143815 CcC 54 (25.4) 88 (35.1) 0.293 1 1

CG 71(333) 112 (44.6)
GG 88(41.3)  51(20.3)
Gallele 159 (74.6) 153 (64.9)
152297136 cC 143 (67.1)  174(69.3)  0.094
CT 52(244)  58(23.1)
TT 18 (8.5) 19 (7.6)

Tallele  70(32.9)  77(30.7)

1.06(0.63~1.52) 0382  1.05(0.62~1.51)  0.375

286 (1.85~4.67)  0.000  2.83(1.82~4.64)  0.000

1.54(1.02~2.25) 0.007  1.53(1.01~2.24)  0.007
1 1

1.02(0.62~1.48) 0864  1.01(0.60~1.46) 0.823

1.58(1.06~2.30) 0206  1.52(1.03~225)  0.195

1.08(0.72~1.56) 0.657  1.10(0.76~1.57)  0.617

3 rsd143815 (L ST G REERIHE S BUC
BEIGFRFEFHINXR
Tab 3. Relationship between frequency carrying G mutant

gene of rs4143815 and clinic-pathological features of the

patients with BUC
Total G mutant gene carrier
Features
(N n (%) g
Grade
Low 142 99(69.72) 0.02
High 71 60(84.51)
T stage
Tis-T1 148 103(69.59)  0.003
T2-T4 63 56(88.89)
Tumor size (d/cm)
<3 145 112(77.24) 0.238
=3 68 47(69.12)

33

PD-L1 X% N B7-H1, H 5% 4K PD-1 45 4 0] DA
AT RSB LR AS S, J0 ) T 40 iS4,
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TR, K2 B 4 A 7 A4E % PD-L1 K ik b

A, Jib g 40 R DAA B PD-L1 /PD-1 38 58 Xof 9 25 40 i
HEAT IR BUER ", T R AE G e il 3 o AR VR R 2H i 40
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PD-L1 Rk R IE THCNEZEMIER . miRNA &—
Fob PR P A BE 2 09 22 AN 1% R 1) I 2 B PR E RNA
3%, Al LS 55 R mRNA ) 3" UTR 45 &5, (£ 5%
3K 5 KT B fif mRINA S B0 128, AT 18 7 25 R 1
KL, 2 H HT R B0 B L P IR e % S R 4 A
T, miRNA 5 #EIE R 45 & 1) B AL R R “Fh 1
X4, 5 mRNA 3" UTR i Bl X 45 & . H Al
WEF R I, 37 UTR [X 35k (1) SNP A fig 2 3 i 5 1
miRNA FJIh g i 2 5 S R R I8 % .
AHIFFEA I 213 5] BUC £ 25 A1 251 451 3 firb g i8
H PD-L1 3[R 3" UTR [X 45 rs4143815 f1 152297136 {ir
M Z M, KRILBUC 4 AT M 2H rs4143815 7 fi
DRI 284 70 A1 AT ATAE B 50 22 57 o R R AR RS L 1k 31 RN IR
JHTE DLETR 2 5 » GG JE R B AMA i A2 BUC 1 AU A&
CC & R B 1 2.83 {5 , M 455 17 G 9% A8 FE K AN & (CG/
GG) KA BUC B A AR /& C G PR/ A 1 1.53
Yo [FIAF BUC 41 rs4143815 A £ 377 G 5848 FE [K] 43

D



766

P iR A= iR T AR, 2017, 24(7)

2 5 BUC 1995 2 73 2RI IR 73 B3 B A B 2 (1 40 5%
P, 278 PD-L1 3 [H 3" UTR [X 32 rs4143815 £i7 £ SNP
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P, EAE R UNIESE, 154143815 A7 T miR-570 45 & 7
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B e AL IR 41 B e TH PD-L1 &R A RIS . &IlL,
Wang 25K I, rs4143815 47 /5 C/G 2 25 M REWS R 1
miR-570 5 PD-L1 3£ 3 UTR [X 381 45 & , 3E 1M 5200
miR-570 X} PD-L1 mRNA [¥] B Mg AE L » 5208 I
I i R 1H PD-L1 & (1 3R0E . 4 sbE PD-L1 3%
37 UTR [X 38, SNP 5 BUC 1 & 5 XU A1 2% 14 34F e
FYIAH S IHLE T A8 5 miRNA XF PD-L1 3 K %35
240, BUC 4 PD-L1 & A&k iR, ki fil &
PD-L1 /5 /88 G e sl IR ML A 0%

A 5T S PD-L1 #£ 5 3" UTR [X 3 SNP 5 BUC
RAE R R R W I TT , AFAEFE AR B D (R
) B B T A2 DAES Bt i ekt (40993 491 %o BB F 9, T BB R
AR R Z . Rk, 56+ PD-L1 % H 3" UTR X
1 SNP 5 BUC X R IHF 74N 75 Bk — IR AT g,
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