Table S1 Telomere fragment primers:
	Primer name
	Primer sequences

	Telomere
	5′-CGGTTTGTTTGGGTTTGGGTTTGGGTTTGGGTTTGGGTT-3′

	
	5′-GGCTTGCCTTACCCTTACCCTTACCCTTACCCTTACCCT-3′

	36B4
	5′-CAGCAAGTGGGAAGGTGTAATCC-3′

	
	5′-CCCATTCTATCATCAACGGGTACAA-3′



Table S2 PCR reaction procedure:
	Step
	Temperature
	Time
	Cycle number

	Initial degeneration
	95℃
	5min
	1

	Degeneration
	95℃
	30s
	

	Annealing
	Table S3
	30s
	40

	Extensuon
	72℃
	30s
	

	Final Extensuon
	72℃
	5min
	1



Table S3 Primer sequences for polymorphic sites:
	Gene
	Primer sequences
	Amplification growth
	Annealing Temperature（℃）

	TERF1
	
	
	

	rs3863242
	5'-AATGCTTAGTTTCTTAAAGACGGAAGAC-3'
	103bp
	53

	
	5'-CAGTAATAATAATGACCCCTAAAAATGGTA-3'
	
	

	POT1
	
	
	

	rs1034794
	5'-TTCAAACTTCAGGATCAAGC-3'
	177bp
	53

	
	5'-ATCATAGATGGAATAGACC-3'
	
	

	rs10250202
	5'-AATTTACTTGATTACGTGTATCTCAAAGC-3'
	154bp
	43

	
	5'-CATATTTCAATATTGTCCAATTAAATGAT-3'
	
	

	TERT
	
	
	

	rs2735940
	5'-CCGCCCCTTTGCCCTA-3'
	119bp
	53

	
	5'-CTCGTCTTGTAAATACTTAGGATTCC-3'
	
	

	rs2736098
	5'-GCCAGACCCGCCGAAGAAG-3'
	379bp
	65

	
	5'-GCGCGTGGTTCCCAAGCAG-3'
	
	

	rs2736100
	5'-CCCCACAAGCTAAGCATTAT-3'
	152bp
	57

	
	5'-GAAGAACCACGCAAAGGAC-3'
	
	

	rs2736109
	5'-AACATCTGGGTCTGAGGTAGG-3'
	471bp
	53

	
	5'-TTAGGATTACAGGTCGCTCTTC-3'
	
	

	TERC
	
	
	

	rs2293607
	5'-AGTTCGCTTTCCTGTTGG-3'
	159bp
	57

	
	5'-ATTCATTTTGGCCGACTT-3'
	
	



Table S4 Information about DNA endonucleases:
	Gene
	ID
	Endonuclease
	Excised fragments
	Digestion conditions

	TERF1
	rs3863242
	CviQI
	AA:103bp 
AG:103bp,75bp,28bp GG:75bp,28bp
	37℃ 5h

	POT1
	rs1034794
	AluI
	TT:177bp 
AT:177bp,158bp,19bp AA:158bp,19bp
	37℃ 5h

	POT1
	rs10250202
	BcLI
	AA:154bp 
AC:154bp,128bp,26bp CC:128bp,26bp
	50℃ 5h

	TERT
	rs2735940
	MspI
	TT:119bp 
TC:119bp,92bp,27bp CC:92bp,27bp
	37℃ 5h

	TERT
	rs2736098
	Bsp120I
	AA:379bp 
GA:379bp,289bp,90bp GG:289bp,90bp
	37℃ 5h

	TERT
	rs2736100
	SfcI
	TT:152bp 
TG:152bp,104bp,48bp GG:104bp,48bp
	37℃ 5h

	TERT
	rs2736109
	MboI
	AA:471bp AG:471bp,284bp,187bp GG:284bp,187bp
	37℃ 5h

	TERC
	rs2293607
	BsrDI
	GG:159bp 
GA:159bp,94bp,65bp AA:94bp,65bp
	65℃ 30min



[bookmark: _Hlk170310728]Table S5 Logistic regression analysis of STL and semen parameters.
	semen parameters
	Quartiles of relative telomere length
	

	
	Q1
	Q2
	Q3
	Q4

	Semen volume
	
	
	
	

	Model 1 a
	Reference
	0.70 (0.22,2.28)
0.556
	0.70(0.22,2.28)
0.556
	0.41(0.11,1.64)
0.210

	Model 2 b
	Reference
	0.72 (0.20,2.50)
0.600
	0.57(0.15,2.18)
0.412
	0.45(0.11,1.87)
0.270

	Sperm total count
	
	
	
	

	Model 1 a
	Reference
	0.93 (0.45,1.94)
0.852
	0.43 (0.18,1.04)
0.060
	0.49 (0.21,1.15)
0.102

	Model 2 b
	Reference
	0.84 (0.40,1.78)
0.654
	0.37 (0.15,0.94)*
0.037
	0.48(0.20,1.13)
0.091

	Sperm concentration
	
	
	
	

	Model 1 a
	Reference
	1.07 (0.53,2.16)
0.858
	0.35 (0.14,0.87)
0.024
	0.52 (0.23,1.17)
0.113

	Model 2 b
	Reference
	0.96 (0.47,2.00)
0.922
	0.31 (0.11,0.83)*
0.020
	0.52(0.22,1.22)
0.131

	Progressive motility
	
	
	
	

	Model 1 a
	Reference
	0.74 (0.40,1.38)
0.343
	0.40 (0.20,0.81)
0.011
	0.58 (0.30,1.12)
0.104

	Model 2 b
	Reference
	0.68 (0.36,1.29)
0.231
	0.27(0.12,0.61)**
0.002
	0.59 (0.30,1.16)
0.128

	Total vitality percentage
	
	
	
	

	Model 1 a
	Reference
	0.56 (0.27,1.15)
0.112
	0.34 (0.15,0.77)*
0.010
	0.51 (0.25,1.07)
0.075

	Model 2 b
	Reference
	0.52 (0.25,1.09)
0.081
	0.19(0.07,0.51)**
0.001
	0.52 (0.25,1.11)
0.090

	Normal morphological
	
	
	
	

	Model 1 a
	Reference
	1.15 (0.64,2.09)
0.638
	0.62 (0.35,1.08)
0.092
	0.85 (0.48,1.51)
0.580

	Model 2 b
	Reference
	1.11 (0.61,2.04)
0.736
	0.58 (0.32,1.04)
0.069
	0.89 (0.49,1.62)
0.700


[bookmark: _Hlk156502305]Model 1a: The relative telomere length was included in the conditional logistic regression model (one-way model), and the Crud odds ratio was obtained without adjusting for confounding factors.
Model 2b: Relative telomere length was included in the conditional logistic regression model, and the adjusted odds ratio (OR) was obtained by adjusting for confounding factors such as age, BMI, and smoking/drinking habits.
*P<0.05; **P<0.01 compared to the lowest quartile.

Table S6 Comparison of STL between normal and abnormal seminal quality groups.
	Semen parameter
	N
	STL
	Z
	P

	[bookmark: _Hlk156228577]Semen volume
	492
	
	-0.46
	0.645

	normal
	472
	[bookmark: OLE_LINK10]0.87(0.62,1.33)
	
	

	abnormal
	20
	0.81(0.56,1.15)
	
	

	[bookmark: OLE_LINK7]Sperm concentration
	493
	
	-2.54
	0.011

	normal
	439
	0.88(0.63,1.36)
	
	

	abnormal
	54
	0.69(0.52,1.03)
	
	

	[bookmark: OLE_LINK8]Total sperm count
	493
	
	-2.04
	0.041

	normal
	443
	0.88(0.63,1.36)
	
	

	abnormal
	50
	0.72(0.54,1.05)
	
	

	[bookmark: OLE_LINK11][bookmark: OLE_LINK9]Progressive motility
	493
	
	-2.15
	0.032

	normal
	412
	0.88(0.64,1.34)
	
	

	abnormal
	81
	0.72(0.55,1.21)
	
	

	[bookmark: OLE_LINK13][bookmark: OLE_LINK12]Total vitality percentage
	493
	
	-2.24
	0.025

	normal
	412
	0.88(0.64,1.33)
	
	

	abnormal
	81
	0.68(0.53,1.22)
	
	

	[bookmark: OLE_LINK1]Normal-morphological rate
	442
	
	-1.06
	0.288

	normal
	141
	0.91(0.64,1.33)
	
	

	abnormal
	301
	0.83(0.61,1.33)
	
	


The Mann-Whitney U test was applied to measure the difference.

Table S7 Association between STL and semen parameters.
	Factor
	STL

	
	β
	95%CI
	P

	Semen volume
	0.10
	-0.13,0.33
	0.378

	Sperm total count
	0.16
	0.01,0.31
	0.037

	Sperm concentration
	0.18
	0.04,0.31
	0.010

	Progressive motility
	1.38
	-1.45,4.20
	0.339

	Total vitality percentage
	1.74
	-1.23,4.71
	0.250

	Normal morphological
	0.26
	-0.24,0.76
	0.305

	Head defect
	-0.54
	-1.33,0.26
	0.184

	Neck defect
	-1.81
	-3.63,0.01
	0.050

	Tail defect
	-1.45
	-5.12,2.22
	0.438

	TZI
	-0.03
	-0.08,0.02
	0.189

	SDI
	-0.04
	-0.09,0.01
	0.139

	VCL
	0.72
	-1.36,2.80
	0.495

	VSL
	0.97
	-0.43,2.37
	0.175

	STR
	2.51
	-0.84,5.87
	0.142

	WOB
	2.96
	-0.80,6.73
	0.122

	LIN
	2.95
	-0.19,6.10
	0.066




Table S8 Comparison of basic semen parameters between different genotypes.
	gene
polymorphisms
	
	Semen volume
	Total sperm count
	Sperm concentration
	Progressive motility
	[bookmark: _Hlk156326413]Total vitality percentage

	TERF1
	
	
	
	
	
	

	rs3863242
	AA
	4.00
(3.00,5.00)
	271.40
(101.10,406.50)
	65.40
(33.70,123.40)
	56.60
(51.20,62.00)
	71.60
(61.90,77.00)

	
	AG
	4.00
(3.00,5.00)
	220.95
(101.25,324.08)
	59.10
(36.85,96.23)
	49.15
(34.13,64.58)
	62.10
(46.03,75.18)

	
	GG
	5.00
(5.00,6.00)
	201.50
(107.15,326.90)
	59.35
(38.35,92.18)
	52.95
(39.48,62.78)
	64.95
(52.75,74.65)

	
	F
	2.619
	0.499
	0.365
	1.642
	1.680

	
	P
	0.270
	0.779
	0.883
	0.440
	0.432

	POT1
	
	
	
	
	
	

	rs1034794
	AA
	3.00
(2.00,4.00)
	185.80
(100.65,337.50)
	76.90
(39.15,99.10)
	42.90
(24.85,63.40)
	53.90
(32.90,72.75)

	
	AT
	3.00
(3.00,4.00)
	177.05
(113.33,279.73)
	52.45
(36.28,87.68)
	52.00
(39.10,60.35)
	64.25
(50.93,74.13)

	
	TT
	3.00
(3.00,4.00)
	227.60
(101.35,345.15)
	64.90
(38.95,101.85)
	52.90
(39.30,64.35)
	65.90
(52.25,76.50)

	
	F
	1.936
	2.240
	3.601
	3.204
	4.296

	
	P
	0.380
	0.326
	0.165
	0.202
	0.117

	rs10250202
	AA
	3.00
(2.00,4.00)
	165.10
(105.40,276.60)
	51.70
(31.60,91.40)
	50.20
(36.05,59.90)
	62.10
(50.25,71.85)

	
	AC
	3.00
(3.00,4.00)
	216.40
(113.25,340.60)
	60.90
(39.00,99.05)
	52.10
(37.80,62.65)
	65.20
(50.20,74.70)

	
	CC
	3.50
(3.00,4.75)
	289.80
(108.20,360.73)
	71.60
(46.00, 97.88)
	53.85
(43.55,67.20)
	65.70
(55.13,77.38)

	
	F
	3.744
	7.860
	3.461
	4.448
	3.981

	
	P
	0.154
	0.020
	0.162
	0.108
	0.137

	TERT
	
	
	
	
	
	

	rs2735940
	CC
	3.00
(3.00,4.00)
	215.70
(122.08,285.25)
	57.75
(40.75,90.18)
	50.00
(38.53,60.75)
	62.75
(50.73,73.83)

	
	TC
	3.00
(3.00,4.00)
	202.90
(110.95,329.55)
	60.90
(34.70,96.95)
	52.90
(38.35,63.10)
	66.60
(50.45,75.90)

	
	TT
	3.00
(2.63,4.00)
	226.40
(95.78,356.63)
	61.10
(40.50,97.63)
	54.90
(42.00,65.73)
	65.55
(55.23,75.03)

	
	F
	0.013
	0.263
	0.330
	2.492
	2.170

	
	P
	0.994
	0.887
	0.848
	0.288
	0.338

	rs2736098
	AA
	4.00
(3.00,5.00)
	274.40
(91.20,357.55)
	54.60(35.00,83.60)
	53.70
(39.45,62.70)
	64.90
(53.60,74.45)

	
	GA
	3.00
(2.38,4.00)
	185.75
(98.10,334.18)
	61.10
(34.75,100.38)
	52.25
(38.38,66.23)
	65.40
(50.95,76.23)

	
	GG
	3.00
(3.00,3.00)
	216.00
(126.30,312.90)
	59.40
(41.90,91.80)
	51.10
(38.60,60.30)
	64.00
(50.50,73.10)

	
	F
	5.870
	0.376
	0.869
	1.004
	0.794

	
	P
	0.053
	0.829
	0.648
	0.605
	0.672

	rs2736100
	AA
	3.00
(2.00,4.00)
	202.00
(103.55,359.28)
	65.00
(46.98,91.73)
	50.80
(39.58,66.25)
	64.85
(53.65,73.60)

	
	GA
	3.00
(3.00,4.00)
	214.70
(108.00,329.10)
	62.55
(38.00,94.90)
	52.50
(39.30,63.20)
	65.00
(50.20,7.60)

	
	GG
	3.00
(3.00,4.00)
	210.55
(111.83,315.10)
	57.20
(36.68,100.60)
	51.50
(37.48,62.28)
	64.35
(51.48,75.08)

	
	F
	0.225
	0.488
	0.446
	0.213
	0.078

	
	P
	0.880
	0.783
	0.800
	0.899
	0.962

	rs2736109
	AA
	3.00
(2.75,5.00)
	211.15
(81.15,330.90)
	57.40
(31.58,73.58)
	48.45
(37.75,62.60)
	64.30
(49.63,73.15)

	
	AG
	3.00
(3.00,4.00)
	203.90
(101.60,361.00)
	60.30
(33.70,100.00)
	52.30
(39.30,64.70)
	65.40
(50.80,76.00)

	
	GG
	3.00
(3.00,4.00)
	211.70
(129.10,314.50)
	59.40
(41.90,92.30)
	51.80
(38.50,61.00)
	64.20
(51.40,74.20)

	
	F
	0.391
	0.287
	1.187
	1.063
	0.900

	
	P
	0.822
	0.867
	0.552
	0.588
	0.638

	TERC
	
	
	
	
	
	

	rs2293607
	AA
	3.00
(3.00,5.00)
	205.35
(125.23,361.65)
	66.10
(43.60,98.30)
	47.55
(35.65,58.55)
	61.80
(49.20,72.20)

	
	GA
	3.00
(3.00,4.00)
	215.70
(108.90,333.05)
	60.05
(38.45,98.15)
	51.15
(38.38,63.83)
	63.80
(50.20,75.33)

	
	GG
	3.00
(3.00,4.00)
	198.05
(93.90,296.20)
	57.15
(34.40,91.85)
	55.65
(45.38,62.83)
	68.00
(56.73,74.50)

	
	F
	0.599
	0.952
	0.534
	4.490
	3.938

	
	P
	0.741
	0.621
	0.766
	0.106
	0.140





Table S9-1 Association between Gene polymorphisms and basic semen parameters. 
	gene polymorphisms
	
	[bookmark: OLE_LINK2]Semen 
volume
	[bookmark: OLE_LINK6]Sperm 
total count
	Sperm
concentration
	Progressive
motility
	Non-progressive
motility
	Total vitality
percentage

	
	
	β(95%CI)
	P
	β(95%CI)
	P
	β(95%CI)
	P
	β(95%CI)
	P
	β(95%CI)
	P
	β(95%CI)
	P

	TERF1
	
	
	
	
	
	
	
	
	
	
	
	
	

	rs3863242
	[bookmark: OLE_LINK5]GG
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	[bookmark: OLE_LINK21]AG
	[bookmark: OLE_LINK29]0.28
[bookmark: OLE_LINK47](-0.09,0.64)
	0.142
	[bookmark: OLE_LINK69]0.67
[bookmark: OLE_LINK113](-36.97,38.30)
	0.972
	3.48
(-9.49,16.45)
	0.599
	-1.15
(-5.69,3.39)
	0.619
	0.61
(-0.94,2.17)
	0.439
	-0.54
(-5.36,4.29)
	0.827

	
	[bookmark: OLE_LINK28]AA
	0.10
(-0.80,1.00)
	0.829
	[bookmark: OLE_LINK114]24.72
[bookmark: OLE_LINK115](-67.65, 117.10)
	0.600
	9.04
(-22.79,40.86)
	0.578
	6.13
(-5.00,17.27)
	0.280
	1.22
(-2.60,5.04)
	0.532
	7.35
(-4.50,19.20)
	0.224

	POT1
	
	
	
	
	
	
	
	
	
	
	
	
	

	rs1034794
	TT
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	[bookmark: OLE_LINK123]AT
	0.06
(-0.27,0.39)
	0.734
	-21.62
[bookmark: OLE_LINK32](-55.25,12.15)
	0.209
	-2.59
(-14.24,9.06)
	0.663
	-2.12
(-1.69,1.96)
	0.308
	0.17
(-1.23,1.57)
	0.813
	-1.95
(-6.28,2.38)
	0.378

	
	AA
	-0.47
(-1.20,0.27)
	0.215
	5.03
[bookmark: OLE_LINK31](-70.62,80.68)
	0.896
	2.41
(-23.68,28.50)
	0.856
	-9.76
(-18.88,-0.63,)
	0.036
	-2.04
(-5.17,1.09)
	0.201
	-11.80
(-21.49,-2.10)
	0.017

	rs10250202
	CC
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	AC
	0.17
(-0.20,0.55)
	0.365
	[bookmark: OLE_LINK218]-29.46
[bookmark: OLE_LINK43][bookmark: OLE_LINK219](-74.59,15.68)
	0.201
	-7.02
(-21.26,7.22)
	0.278
	-1.77
(-10.38,0.53)
	0.077
	0.60
(-0.99,2.19)
	0.458
	-4.37
(-10.17,1.43)
	0.140

	
	AA
	0.45
(-0.05,0.95）
	0.077
	[bookmark: OLE_LINK220]-64.47
[bookmark: OLE_LINK44][bookmark: OLE_LINK221](-115.65,-13.29)
	0.014
	-7.26
(-24.94,10.42)
	0.421
	-6.99
(-13.18,-0.80）
	0.027
	0.05
(-2.08,2.17)
	0.964
	-7.04
(-13.62,-0.46)
	0.036

	TERT
	
	
	
	
	
	
	
	
	
	
	
	
	

	rs2735940
	TT
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	TC
	0.02
(-0.36,0.40)
	0.927
	[bookmark: OLE_LINK130]-14.49
[bookmark: OLE_LINK52](-53.26,24.28)
	0.464
	-8.45
(-21.81,4.92)
	0.215
	-2.91
(-7.59,1.77)
	0.223
	-0.35
(-1.96,1.26)
	0.671
	-3.26
(-8.23,1.72)
	0.200

	
	CC
	-0.22
(-0.68,0.24)
	0.351
	[bookmark: OLE_LINK131]-24.15
[bookmark: OLE_LINK51](-71.54,23.24)
	0.318
	-8.13
(-24.47,8.20)
	0.329
	-4.02
(-9.74,1.70)
	0.168
	-0.33
(-2.29,1.64)
	0.744
	-4.35
(-10.43,1.73)
	0.161

	rs2736098
	GG
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	GA
	-0.08
(-0.42,0.26)
	0.649
	[bookmark: OLE_LINK145]1.62
[bookmark: OLE_LINK146][bookmark: OLE_LINK64][bookmark: OLE_LINK147](-33.15,36.38)
	0.927
	-2.40
(-14.38,9.58)
	0.694
	1.44
(-2.76,5.64)
	0.501
	-0.92
(-2.36,0.52)
	0.208
	0.52
(-3.95,4.98)
	0.821

	
	AA
	0.42
(-0.08,0.91)
	0.103
	[bookmark: OLE_LINK148]2.17
[bookmark: OLE_LINK65](-48.61,52.95)
	0.933
	-8.29
(-25.79,9.21)
	0.353
	1.86
(-4.27,7.99)
	0.551
	-0.43
(-2.53,1.67)
	0.686
	1.43
(-5.09,7.95)
	0.667

	rs2736100
	GG
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	GA
	0.04
(-0.31,0.41)
	0.780
	[bookmark: OLE_LINK163]5.00
[bookmark: OLE_LINK77](-31.45,41.44)
	0.788
	-4.62
(-17.19,7.94)
	0.471
	0.97
(-3.43,5.37)
	0.665
	-1.49
(-2.87,0.15)
	0.077
	-0.39
(-5.07,4.29)
	0.870

	
	AA
	0.05
(-0.46,0.54)
	0.875
	[bookmark: OLE_LINK164]24.95
[bookmark: OLE_LINK76](-26.24,76.15)
	0.339
	-1.47
(-19.12,16.18)
	0.870
	2.64
(-3.55,8.82)
	0.403
	-1.49
(-3.60,0.63)
	0.169
	1.15
(-5.43,7.73)
	0.731

	rs2736109
	GG
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	AG
	0.14
(-0.20,0.47)
	0.422
	[bookmark: OLE_LINK176]14.99
[bookmark: OLE_LINK88](-19.52,49.49)
	0.394
	-2.46
(-14.35,9.44)
	0.686
	2.14
(-2.03,6.31)
	0.315
	-0.67
(-2.10,0.76)
	0.361
	1.47
(-2.96,5.91)
	0.515

	
	AA
	0.19
(-0.32,0.71)
	0.463
	[bookmark: OLE_LINK177]-18.22
[bookmark: OLE_LINK87](-70.75,34.31)
	0.496
	-10.75
(-28.86,7.37)
	0.245
	-0.61
(-6.96,5.73)
	0.850
	-0.06
(-2.24,2.11)
	0.954
	-0.68
(-7.43,6.07)
	0.844

	TERC
	
	
	
	
	
	
	
	
	
	
	
	
	

	rs2293607
	GG
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	GA
	-0.06
(-0.42,0.30)
	0.738
	[bookmark: OLE_LINK189]17.16
[bookmark: OLE_LINK100](-19.59,53.90)
	0.360
	4.36
(-8.31,17.03)
	0.500
	-2.08 
(-6.52,2.35)
	0.357
	-0.18
(-1.71,1.34)
	0.813
	-2.27
(-6.99,2.45)
	0.374

	
	AA
	0.09
(-0.50,0.67)
	0.766
	[bookmark: OLE_LINK190]40.22
[bookmark: OLE_LINK99](-19.71,100.14)
	0.188
	5.12
(-15.55,25.79)
	0.627
	-4.60
(-11.84,2.63)
	0.212
	1.11
(-1.37,3.59)
	0.380
	-3.49
(-11.19,4.21)
	0.346



Table S9-2 Association between Gene polymorphisms and semen motility parameters.
	gene polymorphisms
	
	VCL
	  VSL
	STR
	WOB
	VAP
	LIN

	
	
	β(95%CI)
	P
	β(95%CI)
	P
	β(95%CI)
	P
	β(95%CI)
	P
	β(95%CI)
	P
	β(95%CI)
	P

	TERF1
	
	
	
	
	
	
	
	
	
	
	
	
	

	rs3863242
	GG
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	AG
	1.06
(-2.14,4.26)
	0.515
	0.25
(-1.96,2.46)
	0.823
	[bookmark: OLE_LINK116]-1.47
[bookmark: OLE_LINK19](-7.86,4.92)
	0.651
	-2.68
(-10.33,4.98)
	0.493
	0.60
(-2.19,3.39)
	0.673
	-2.53
(-8.61,3.54)
	0.413

	
	AA
	2.74
(-5.11,10.59)
	0.494
	1.44
(-3.98,6.86)
	0.602
	[bookmark: OLE_LINK117]0.15
[bookmark: OLE_LINK18](-15.60,15.89)
	0.986
	-2.35
(-21.21,16.52)
	0.807
	2.13
(-4.73,8.98)
	0.543
	-1.22
(-16.20,13.76)
	0.873

	POT1
	
	
	
	
	
	
	
	
	
	
	
	
	

	rs1034794
	TT
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	AT
	0.16
(-2.71,3.03)
	0.913
	0.13
(-1.86,2.11)
	0.900
	-0.911
[bookmark: OLE_LINK34](-6.59,4.76)
	0.753
	-1.63
(-8.42,5.16)
	0.638
	0.45
(-2.06,2.95)
	0.727
	-1.29
(-6.68,4.09)
	0.638

	
	AA
	-4.24
(-10.68,2.19)
	0.196
	-1.35
(-5.79,3.10)
	0.553
	36.54
[bookmark: OLE_LINK33](23.80,49.28)
	<0.001
	46.57
(31.33,61.82)
	<0.001
	-2.19
(-7.80,3.43)
	0.445
	37.71
(25.61,49.80)
	<0.001

	rs10250202
	CC
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	AC
	1.74
(-1.52,5.00)
	0.295
	0.93
(-1.32,3.19)
	0.417
	[bookmark: OLE_LINK222]-5.46
[bookmark: OLE_LINK45](-11.97,1.06)
	0.102
	-6.90
(-14.71,0.91)
	0.083
	0.94
(-1.91,3.79)
	0.519
	-6.13
(-12.33,0.07)
	0.053

	
	AA
	4.17
(0.19,8.53）
	0.061
	2.77
(-0.24,5.78)
	0.071
	[bookmark: OLE_LINK223]-3.40
[bookmark: OLE_LINK46](-12.32,5.12)
	0.418
	-6.13
(-16.58,4.33)
	0.250
	3.09
(-0.71,6.89)
	0.111
	-3.56
(-11.85,4.74)
	0.401

	TERT
	
	
	
	
	
	
	
	
	
	
	
	
	

	rs2735940
	TT
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	TC
	-0.12
(-3.42,3.18)
	0.943
	-0.75
(-3.03,1.53)
	0.517
	[bookmark: OLE_LINK132]-8.35
[bookmark: OLE_LINK58](-14.95,-1.75)
	0.013
	-8.70
(-16.61,-0.79)
	0.031
	-0.64
(-3.52,2.24)
	0.662
	-7.54
(-13.82,-1.26)
	0.019

	
	CC
	0.91
(-4.94,3.13)
	0.660
	-1.14
(-3.93,1.64)
	0.421
	[bookmark: OLE_LINK133]-7.05
[bookmark: OLE_LINK57](-15.13,1.02)
	0.087
	-9.74
(-19.42,-0.06)
	0.049
	-1.42
(-4.94,2.10)
	0.428
	-8.87
(-16.55,-1.18)
	0.024

	rs2736098
	GG
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	GA
	1.71
(-1.25,4.66)
	0.257
	1.19
(-0.85,3.23)
	0.251
	[bookmark: OLE_LINK149]2.86
[bookmark: OLE_LINK71](-3.05,8.78)
	0.343
	5.69
(-1.40,12.78)
	0.115
	1.68
(-0.90,4.26)
	0.202
	3.94
(-1.69,9.57)
	0.170

	
	AA
	1.03
(-3.29,5.35)
	0.640
	0.64
(-2.34,3.62)
	0.673
	[bookmark: OLE_LINK150]0.81
[bookmark: OLE_LINK70](-7.85,9.46)
	0.855
	1.58
(-8.79,11.94)
	0.766
	0.75
(-3.02,4.51)
	0.697
	1.94
(-6.29,10.18)
	0.643

	[bookmark: OLE_LINK171]rs2736100
	GG
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	GA
	0.10
(-3.00,3.20)
	0.950
	0.44
(-1.70,2.58)
	0.685
	[bookmark: OLE_LINK165]1.80 
[bookmark: OLE_LINK82](-4.37,7.98)
	0.567
	3.57
(-3.83,10.96)
	0.344
	0.08
(-2.63,2.78)
	0.957
	3.00
(-2.87,8.88)
	0.316

	
	AA
	0.72
(-3.64,5.07)
	0.746
	0.69
(-2.31,3.70)
	0.651
	[bookmark: OLE_LINK166]13.57
[bookmark: OLE_LINK81](4.89,22.26)
	0.002
	18.19
(7.79,28.59)
	0.001
	0.87
(-2.93,4.67)
	0.654
	14.24
(5.98,22.50)
	0.001

	rs2736109
	GG
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	AG
	1.57
(-1.36,4.51)
	0.294
	0.92
(-1.10,2.95)
	0.372
	[bookmark: OLE_LINK178]4.03
[bookmark: OLE_LINK94](-1.85,9.91)
	0.179
	7.88
(0.85,14.92)
	0.028
	1.56
(-1.01,4.12)
	0.234
	4.72
(-0.87,10.31)
	0.098

	
	AA
	-0.04
(-4.50,4.44)
	0.988
	0.22
(-3.30,2.87)
	0.890
	[bookmark: OLE_LINK179]1.41
[bookmark: OLE_LINK93](-7.54,10.37)
	0.757
	1.87
(-8.85,12.59)
	0.732
	-0.24
(-4.14,3.66)
	0.904
	2.32
(-6.20,10.84)
	0.594

	TERC
	
	
	
	
	
	
	
	
	
	
	
	
	

	rs2293607
	GG
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	GA
	-0.42
(-3.54,2.70)
	0.791
	-0.29
(-2.45,1.87)
	0.794
	[bookmark: OLE_LINK191]1.92
[bookmark: OLE_LINK108](-4.34,8.18)
	0.548
	3.85
(-3.66,11.35)
	0.315
	-0.05
(-2.77,2.68)
	0.974
	2.67
(-3.29,8.63)
	0.380

	
	AA
	-2.97
(-8.07,2.13)
	0.253
	-1.84
(-5.36,1.68)
	0.306
	[bookmark: OLE_LINK192]-0.67
[bookmark: OLE_LINK107](-10.89,9.55)
	0.898
	0.44
(-11.81,12.69)
	0.944
	-2.50
(-6.95,1.95)
	0.270
	1.23
(-8.50,10.96)
	0.804




Table S9-3 Association between Gene polymorphisms and semen morphological parameters
	gene polymorphisms
	
	Normal morphological
	 TZI
	SDI
	Head defect
	Neck defect
	Tail defect

	
	
	β(95%CI)
	P
	β(95%CI)
	P
	β(95%CI)
	P
	β(95%CI)
	P
	β(95%CI)
	P
	β(95%CI)
	P

	TERF1
	
	
	
	
	
	
	
	
	
	
	
	
	

	rs3863242
	GG
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	AG
	-0.21
(-0.93,0.52)   
	0.573
	 0.05
(-0.14,0.23)     
	0.637
	0.05
(-0.21,0.30)      
	0.716
	0.27
(-1.18,1.71)
	0.717
	2.25
(-0.55,5.06)
	0.115
	2.64
(-2.38,7.66)
	0.303

	
	AA
	0.75
(-0.95,2.45)     
	0.385
	-0.12
(-0.56,0.32)   
	0.581
	-0.14
(-0.73,0.46)     
	0.648
	-1.50
(-4.88,1.88)
	0.385
	-4.26
(-10.83,2.30)
	0.203
	-7.89
(-19.64,3.87)
	0.188

	POT1
	
	
	
	
	
	
	
	
	
	
	
	
	

	rs1034794
	TT
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	AT
	-0.19
(-0.85,0.46)    
	0.562
	-0.01
(-0.18,0.16)   
	0.917
	0.01
(-0.22,0.23)    
	0.960
	0.28
(-1.02,1.58)
	0.675
	0.79
(-1.74,3.31)
	0.542
	-1.41
(-5.94,3.11)
	0.540

	
	AA
	-0.41
(-1.84,1.03)    
	0.578
	0.11
(-0.26,0.49)    
	0.553
	0.13
(-0.37,0.63)    
	0.618
	-0.46
(-3.32,2.40)
	0.754
	4.53
(-1.02,10.09)
	0.109
	8.31
(-1.63,18.25)
	0.101

	rs10250202
	CC
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	AC
	0.65
(-0.09,1.38)      
	0.085
	-0.03
(-0.22,0.16)   
	0.744
	-0.04
(-0.30,0.21)   
	0.741
	-1.04
(-2.50,0.42)
	0.164
	-0.82
(-3.66,2.03)
	0.573
	-1.73
(-6.82,3.36)
	0.504

	
	AA
	0.54
(-0.44,1.52）   
	0.276
	-0.04
(-0.30,0.21)    
	0.750
	-0.05
(-0.40,0.29)   
	0.765
	-1.03
(-2.98,0.92)
	0.301
	-0.95
(-4.75,2.84)
	0.623
	-2.99
(-9.79,3.80)
	0.388

	TERT
	
	
	
	
	
	
	
	
	
	
	
	
	

	rs2735940
	TT
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	TC
	-0.18
(-0.93,0.56)     
	0.630
	-0.003
(-0.20,0.19)   
	0.972
	0.01
(-0.26,0.27)    
	0.971
	-0.09
(-1.58,1.39)
	0.902
	0.31
(-2.58,3.21)
	0.832
	-0.65
(-5.83,4.52)
	0.804

	
	CC
	-0.37
(-1.29,0.54)     
	0.424
	-0.03
(-0.27,0.21)     
	0.790
	-0.02
(-0.34,0.30)
	 0.905
	0.63
(-1.19,2.45)
	0.495
	1.42
(-2.12,4.95)
	0.431
	-4.66
(-10.98,1.66)
	0.148

	rs2736098
	GG
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	GA
	0.05
(-0.63,0.72)      
	0.895
	0.02
(-0.16,0.19)    
	0.869
	0.01
(-0.22,0.25)    
	0.918
	-0.08
(-1.43,1.27)
	0.911
	-0.57
(-3.19,2.05)
	0.672
	1.98
(-2.71,6.67)
	0.408

	
	AA
	0.51
(-0.47,1.48)      
	0.308
	0.009
(-0.24,0.26)    
	0.947
	0.003
(-0.34,0.34)    
	0.988
	-0.50
(-2.43,1.44)
	0.613
	-1.89
(-5.65,1.87)
	0.324
	2.52
(-4.21,9.25)
	0.462

	rs2736100
	GG
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	GA
	0.07
(-0.64,0.78)      
	0.848
	-0.03
(-0.21,0.16)    
	0.776
	-0.03
(-0.28,0.22)     
	0.797
	-0.25
(-1.66,1.16)
	0.730
	-1.27
(-4.02,1.47)
	0.362
	-1.55
(-6.46,3.37)
	0.662

	
	AA
	0.73
(-0.25,1.70)      
	0.144
	-0.04
(-0.30,0.21)    
	0.741
	-0.06
(-0.40,0.28)     
	0.727
	-0.94
(-2.88,1.01)
	0.345
	-2.64
(-6.42,1.14)
	0.171
	-1.51
(-8.28,5.27)
	0.537

	rs2736109
	GG
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	AG
	0.24
(-0.43,0.91)     
	0.489
	0.003
(-0.17,0.18)   
	0.972
	-0.003
(-0.24,0.23)   
	0.982
	-0.02
(-1.35,1.31)
	0.980
	-0.61
(-3.20,1.98)
	0.644
	0.99
(-3.64,5.63)
	0.674

	
	AA
	0.45
(-0.58,1.47)     
	0.393
	0.03
(-0.24,0.29)    
	0.843
	0.02
(-0.34,0.38)     
	0.911
	-0.13
(-2.18,1.92)
	0.901
	-0.36
(-4.34,3.62)
	0.859
	2.50
(-4.63,9.62)
	0.492

	TERC
	
	
	
	
	
	
	
	
	
	
	
	
	

	rs2293607
	GG
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	GA
	-0.17
(-0.88,0.54)    
	0.641
	 -0.03
(-0.22,0.15)    
	0.747
	-0.03
(-0.28,0.22)   
	0.813
	0.54
(-0.88,1.95)
	0.459
	-0.63
(-3.39,2.12)
	0.652
	-2.40
(-7.32,2.53)
	0.341

	
	AA
	-0.95
(-2.09,0.19)    
	0.102
	0.06
(-0.23,0.36)     
	0.670
	 0.08
(-0.32,0.48)    
	0.703
	1.07
(-1.20,3.34)
	0.355
	3.16
(-1.25,7.57)
	0.160
	4.07
(-3.83,11.96)
	0.313




Table S10 Logistic regression analysis of gene polymorphisms and semen parameters.
	gene polymorphisms
	
	Semen
volume
	Sperm
total count
	Sperm
concentration
	Progressive
motility
	Total vitality
percentage
	Normal
morphological

	
	
	OR(95%CI)
	P
	OR(95%CI)
	P
	OR(95%CI)
	P
	OR(95%CI)
	P
	OR(95%CI)
	P
	OR(95%CI)
	P

	TERF1
	
	
	
	
	
	
	
	
	
	
	
	
	

	rs3863242
	GG
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	AG
	0.497
(0.153,1.607)
	0.243
	0.738
(0.319,1.707)
	0.477
	0.650
(0.289,1.464)
	0.298
	0.870
(0.462,1.637)
	0.665
	1.036
(0.492,2.179)
	0.926
	0.894 (0.515,1.550)
	0.690

	
	AA
	0
(0,)
	0.999
	0.877
(0.106,7.261)
	0.903
	0.954
(0.115,7.922)
	0.965
	0
(0,.)
	0.999
	0
(0,.)
	0.999
	1.066 (0.301,3.779)
	0.921

	POT1
	
	
	
	
	
	
	
	
	
	
	
	
	

	rs1034794
	TT
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	AT
	1.157
(0.322,4.153)
	0.823
	1.018
(0.455,2.277)
	0.966
	1.592
(0.376,1.697)
	0.560
	1.193
(0.658,2.162)
	0.561
	1.038
(0.517,2.085)
	0.917
	0.742
(0.450,1.223)
	0.242

	
	AA
	0.280
(0.051,1.531)
	0.142
	0.713
(0.149,3.409)
	0.671
	0.799
(0.197,12.852)
	0.663
	3.844
(1.353,10.922)
	0.012
	0.329
(0.106,1.023)
	0.055
	0.956
(0.330,2.776)
	0.935

	rs10250202
	CC
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	AC
	2.556
(0.706,9.256)
	0.153
	1.041
(0.432,2.504)
	0.929
	0.730
(0.296,1.797)
	0.493
	4.419
(1.308,14.93)
	0.017
	4.717
(1.086,20.489)
	0.038
	1.582
(0.892,2.805)
	0.117

	
	AA
	1.214
(0.267,5.525)
	0.802
	1.370
(0.389,4.820)
	0.624
	0.934
(0.278,3.134)
	0.912
	5.108
(1.431,18.235)
	0.012
	4.932
(1.065,22.847)
	0.041
	1.446
(0.680,3.074)
	0.339

	TERT
	
	
	
	
	
	
	
	
	
	
	
	
	

	rs2735940
	TT
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	TC
	1.214
(0.328,4.487)
	0.772
	0.878
(0.359,2.148)
	0.776
	0.921
(0.391,2.169)
	0.851
	0.802
(0.456,2.629)
	0.526
	0.674
(0.295,1.540)
	0.349
	0.833
(0.281,1.171)
	0.519

	
	CC
	1.132
(0.234,5.469)
	0.878
	1.313
(0.404,4.261)
	0.651
	1.405
(0.444,4.446)
	0.563
	1.095
(0.405,1.587)
	0.840
	0.709
(0.263,1.912)
	0.497
	0.574
(0.477,1.453)
	0.127

	rs2736098
	GG
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	GA
	1.398
(0.430,4.548)
	0.578
	0.496
(0.208,1.185)
	0.115
	0.612
(0.263,1.427)
	0.256
	0.829
(0.449,1.531)
	0.549
	0.770
(0.376,1579)
	0.476
	1.039
(0.621,1.737)
	0.885

	
	AA
	2.082
(0.241,17.979)
	0.505
	0.941
(0.238,3.721)
	0.931
	0.509
(0.170,1.526)
	0.228
	0.903
(0.368,2.214)
	0.823
	0.663
(0.248,1.768)
	0.411
	1.375
(0.671,2.816)
	0.384

	rs2736100
	GG
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	GA
	1.339
(0.402,4.459)
	0.635
	1.062
(0.463,2.440)
	0.886
	1.713
(0.403,6.585)
	0.814
	1.162
(0.618,2.187)
	0.641
	1.152
(0.560,2.370)
	0.701
	1.414
(0.816,2.450)
	0.217

	
	AA
	2.305
(0.257,20.705)
	0.456
	1.638
(0.427,6.282)
	0.472
	0.907
(0.446,6.586)
	0.433
	0.956
(0.405,2.258)
	0.919
	0.974
(0.363,2.609)
	0.958
	1.821
(0.874,3.795)
	0.109

	rs2736109
	GG
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	AG
	3.088
(0.806,11.836)
	0.100
	0.673
(0.304,1.488)
	0.328
	0.667
(0.301,1.477)
	0.318
	1.129
(0.612,2.082)
	0.697
	0.919
(0.450,1.878)
	0.817
	1.285
(0.774,2.135)
	0.333

	
	AA
	2.246
(0.273,18.499)
	0.452
	3.383
(0.425,26.892)
	0.249
	0.799
(0.242,2.635)
	0.712
	0.729
(0.310,1.716)
	0.470
	0.490
(0.193,1.244)
	0.133
	1.360
(0.633,2.922)
	0.431

	TERC
	
	
	
	
	
	
	
	
	
	
	
	
	

	rs2293607
	GG
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	GA
	0.871
(0.224,3.390)
	0.842
	1.402
(0.614,3.198)
	0.952
	1.159
(0.517,2.595)
	0.720
	0.853
(0.444,1.637)
	0.632
	1.000
(0.483,2.072)
	0.999
	0.873
(0.515,1.482)
	0.616

	
	AA
	0.663
(0.101,4.357)
	0.669
	1.346
(0.340,5.335)
	0.672
	1.318
(0.332,5.234)
	0.695
	0.968
(0.336,2.792)
	0.953
	1.261
(0.368,4.316)
	0.712
	0.537
(0.213,1.349)
	0.186
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Table S11 Comparison of STL between different genotypes.
	Gene
	genotype
	N
	STL
	F
	P

	TERF1
	
	
	
	
	

	rs3863242
	AA
	7
	0.99(0.35,1.30)
	1.145
	0.564

	
	AG
	61
	0.85(0.63,1.25)
	
	

	
	GG
	164
	0.91(0.67,1.56)
	
	

	POT1
	
	
	
	
	

	rs1034794
	AA
	11
	0.90(0.54,1.76)
	1.270
	0.530

	
	AT
	85
	0.93(0.68,1.55)
	
	

	
	TT
	141
	0.88(0.63,1.33)
	
	

	rs10250202
	AA
	36
	0.88(0.65,1.51)
	1.137
	0.566

	
	AC
	143
	0.89(0.63,1.36)
	
	

	
	CC
	56
	0.98(0.65,1.99)
	
	

	TERT
	
	
	
	
	

	rs2735940
	CC
	49
	0.87(0.66,1.28)
	0.504
	0.777

	
	TC
	116
	0.90(0.67,1.36)
	
	

	
	TT
	63
	0.90(0.55,2.02)
	
	

	rs2736098
	AA
	30
	0.91(0.54,1.63)
	0.001
	0.997

	
	GA
	110
	0.90(0.65,1.39)
	
	

	
	GG
	98
	0.89(0.68,1.43)
	
	

	rs2736100
	AA
	34
	0.91(0.54,2.19)
	1.096
	0.578

	
	GA
	131
	0.91(0.67,1.64)
	
	

	
	GG
	72
	0.87(0.65,1.13)
	
	

	rs2736109
	AA
	26
	0.82(0.54,1.23)
	1.003
	0.606

	
	AG
	103
	0.91(0.65,1.58)
	
	

	
	GG
	107
	0.89(0.68,1.41)
	
	

	TERC
	
	
	
	
	

	rs2293607
	AA
	19
	0.85(0.56,1.36)
	6.037
	0.049

	
	GA
	154
	0.91(0.70,1.56)
	
	

	
	GG
	65
	0.81(0.54,1.11)
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Figure S1 Restricted cubic splines were used for the relationship between Sperm Telomere Length and the semen quality in male adults.
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