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Causal relationship between telomere length and esophageal cancer: Mendelian

randomization study
SHEN Xiaoli, JIANG Yue, HE Yanrui, FU Hao, MA Hongxia,ZHU Meng
Department of Epidemiology , School of Public Health , Nanjing Medical University , Nanjing 211166, China

[Abstract] Objective: This study used mendelian randomization method to explore the relationship between telomere length and
esophageal cancer, and to provide a theoretical basis for the prevention and treatment of esophageal cancer. Methods: Our study was
based on previous esophageal cancer genome -wide association studies (GWAS) data (1 877 esophageal cancer patients and 2 084
controls ) , and nine telomere length-related single nucleotide polymorphisms (SNPs )reaching genome-wide association significant level
were systematically selected as instrumental variables. Genetic risk score (GRS)and the inverse-variance weighting method (IVW ) were
applied to estimate the causal effect of telomere length on esophageal cancer risk. In addition, a stratified analysis based on age and
gender was conducted to explore whether there was interaction between variables. Results: MR analyses indicated that both GRS and
IVW methods suggested that there is no significant risk signal between genetically increased telomere length and esophageal cancer risk
(GRS:0R=1.19,95%CI1:0.81-1.77, P=0.380; IVW : OR=1.22,95%CI: 0.81-1.84, P=0.380). Subgroup analysis revealed significant
heterogeneity between different gender. Conclusion: The study has not found a significant association between telomere length and the
risk of esophageal cancer.
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Figure 1 DAG (directed acyclic graph) model of instru-

mental variables in causality
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Table 1 The basic characteristics of the objects

[n(%)]

A Jid (n=1877) XTHR41(n=2084) P{H

AR 0.405

30~<40 % 44(2.3) 46(2.2)

40~<50% 209(11.1) 210(10.1)

50~<60 % 646(34.4) 722(34.6)

60~<70 % 763(40.6) 895(42.9)

70~<80 % 215(11.5) 211(10.1)
P <0.001

B 1128(60.1) 1422(68.2)

5y 749(39.9) 662(31.8)

rs8105767. rs755017. rs11125529. rs3027234 Fi
15412658 (£ 2) . H 11 157675998 . 158105767
rs11125529 , rs3027234 J& GWAS H1 BT Y 35kt 15 A2
5,3 H IMPUTE2 INFO 43 %% > 0.8, Ui B L 4h B A
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B R AN TC B IR (FR3) . REKIRM9
A~ SNP SR 800 5 845 AR RS T g it
()82 R (R 3) 6
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B AN TG T By 8% A ¢ (OR=1.19,
95%C1:0.81~1.77,P=0.380,%3) ., AEMIFL GRS %45
HR 1 45 SR R B iR 1 B A OC GRS 5 B8 &
Az AR TG i 3 B8 12 SR B (OR=1.02, 95%C1: 0.99~
1.05,P=0.200,%3).,
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Table 2 Genetic variation information related to reported leukocyte telomere length*

() A SH RN RO R B SE PlH
rs10936599 TERC T C 0.117 0.008 2.50x10™
152736100 TERT A C 0.094 0.009 4.40x10™"
rs7675998 NAF1 A G 0.090 0.009 4.30x107"°
rs4387287 OBFC1 A C 0.120 0.020 3.90x10”
rs8105767 ZNF208 A G 0.058 0.008 1.10x10™
rs755017 RTEL1 A G 0.074 0.011 6.70x10”
rs11125529 ACYP2 C A 0.067 0.010 4.50x10°*
13027234 CTC1 T C 0.057 0.011 2.30x10°°
rs412658 ZNF676 C T 0.050 0.009 9.80x10”

RO R GWAS meta 73T 3" 0N SF37 5 (] (effect allele) 4 50K I F1 AN RS I AT S S5 6 B 5 S0 1) BAER R BRI m 14>

RON AL HE AL, Siipr K B T 48 i -4 B2 (kb )
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Table 3 The mendelian randomization results between telomere length and esophageal cancer
(DA SR L A B EAF X} HE EAF OR 95%CI Py
rs11125529 A 0.384 0.373 1.03 0.92~1.15 0.600
rs10936599 C 0.968 0.980 0.97 0.89~1.07 0.575
rs2736100 C 0.833 0.812 1.05 0.96~1.15 0.310
rs8105767 G 0.572 0.540 1.08 0.98~1.19 0.122
rs412658 T 0.703 0.676 1.07 0.97~1.17 0.188
rs755017 G 0.809 0.803 1.01 0.93~1.11 0.749
rs7675998 G 0.263 0.269 0.97 0.85~1.11 0.628
rs4387287 C 0.318 0.320 1.00 0.88~1.14 0.974
rs3027234 C 0.090 0.089 1.01 0.81~1.25 0.956
BORE: — — 0.870
GRS 1.19 0.81~1.77 0.380
Unweighted GRS 1.02 0.99~1.05 0.200
VW 1.22 0.81~1.84 0.380

EAF : effect allele frequency , BN S50v &R 5 B4 6 90 2 LU A A 2 T 9 1~ SNP RITDIMAE d5t (R ABE A6 5 AN 2 M) A1 RO AR A AL AR Ll AS:

55 P{H < 0.05 MAEA Geit#iE L,

FEFIC AR 19 TVW AL A5 H AL BIF 5T 25
W, AL AR B S B R S AR S
A FME(OR=1.22,95%C1:0.81~1.84, P=0.38,, 3
3), F3MBUERER T IVW 4SNP 524
i A8 IR B L 55 e 4 B ) OB, SRk M Rb AR 3R
B, BN 1 B KT RN I B4k 3R HL 95%CI, B A
i SRS 2R TVW 7 s B 0 £ A5 R 2
PG

R*=0.009 5

GRS
B2 1012%4EE ANE GRS S5Erill 2 imk K BRI &%
=3

Figure 2 Linear regression of GRS with measured telo-

mere length in 1 012 healthy people
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Figure 3 Scatter plots of 9 telomere length related sites
and telomere length and risk of esophageal can-

cer
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Table 4 Stratified analysis of telomere length correlation GRS with esophageal cancer
A Ji il GRS XTI GRS OR(95%CI) PfH S rE PAH"

&8I 0.292
30~<40 %/ 0.430 0.431 0.47(0.02~10.14) 0.630
40~<50 % 0.408 0.399 1.44(0.44~4.72) 0.552
50~<60 % 0.410 0.404 1.27(0.65~2.47) 0.490
60~<70 % 0.410 0415 0.83(0.45~1.54) 0.552
70~<80 % 0.427 0.395 3.48(1.07~11.36) 0.039

P51 0.020
5’8 0.407 0.412 0.83(0.43~1.60) 0.582
B 0.416 0.407 1.49(0.91~2.44) 0.115
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