[bookmark: _Hlk146209327]Supplementary Table 1 Characteristics of the SNPs used as instrumental variables in the MR analysis
	SNP
	Chr
	Position
	EA
	OA
	EAF
	Sample Size
	PA
	
	COPD
	F

	
	
	
	
	
	
	
	Beta
	SE
	P-value
	
	Beta
	SE
	P-value
	

	MVPA

	rs2942127
	1
	204420067
	A
	G
	0.825 
	377234
	-0.016 
	0.003 
	3.30E-08
	
	0.078 
	0.023 
	0.001 
	31 

	rs1974771
	2
	54278543
	A
	G
	0.100 
	377234
	0.021 
	0.004 
	6.60E-09
	
	0.025 
	0.026 
	0.329 
	34 

	rs2114286
	3
	41194283
	G
	A
	0.534 
	377234
	0.012 
	0.002 
	3.30E-08
	
	0.029 
	0.019 
	0.125 
	31 

	rs877483
	3
	53846741
	C
	T
	0.567 
	377234
	-0.012 
	0.002 
	4.00E-08
	
	-0.017
	0.019 
	0.362 
	30 

	rs77742115
	5
	18330424
	C
	T
	0.138 
	377234
	0.018 
	0.003 
	9.60E-09
	
	-0.017
	0.025 
	0.503 
	33 

	rs2854277
	6
	32628084
	T
	C
	0.083 
	377234
	-0.032 
	0.005 
	2.60E-10
	
	0.052 
	0.033 
	0.115 
	40 

	rs7804463
	7
	133447651
	C
	T
	0.470 
	377234
	-0.015 
	0.002 
	1.20E-11
	
	-0.0001
	0.019 
	0.995 
	46 

	rs921915
	7
	50228581
	C
	T
	0.588 
	377234
	0.014 
	0.002 
	5.70E-10
	
	-0.034
	0.019 
	0.067 
	38 

	rs1186721
	7
	34974602
	A
	G
	0.316 
	377234
	0.013 
	0.002 
	4.40E-08
	
	0.024 
	0.020 
	0.233 
	30 

	rs1043595
	7
	128410012
	A
	G
	0.283 
	377234
	-0.014 
	0.002 
	4.30E-09
	
	-0.023
	0.023 
	0.316 
	34 

	rs2988004
	9
	37044388
	G
	T
	0.442 
	377234
	0.013 
	0.002 
	4.10E-09
	
	0.023 
	0.019 
	0.221 
	35 

	rs7326482
	13
	54037803
	T
	G
	0.615 
	377234
	0.013 
	0.002 
	1.60E-08
	
	-0.027
	0.019 
	0.161 
	32 

	rs10145335
	14
	98547748
	A
	G
	0.251 
	377234
	0.014 
	0.003 
	2.70E-08
	
	0.048 
	0.022 
	0.029 
	31 

	rs12912808
	15
	95292223
	T
	C
	0.149 
	377234
	-0.018 
	0.003 
	1.70E-08
	
	0.006 
	0.025 
	0.828 
	32 

	rs429358
	19
	45411941
	C
	T
	0.154 
	377234
	0.022 
	0.003 
	6.10E-13
	
	-0.043
	0.024 
	0.077 
	52 

	rs1921981
	21
	42422547
	A
	G
	0.326 
	377234
	-0.013 
	0.002 
	3.80E-08
	
	0.011 
	0.021 
	0.589 
	30 

	VPA

	rs13243553
	7
	133506955
	A
	G
	0.392 
	261055
	-0.009 
	0.001 
	9.00E-11
	
	-0.001
	0.020 
	0.960 
	42 

	rs2764261
	6
	108927842
	G
	A
	0.626 
	261055
	-0.009 
	0.001 
	2.00E-11
	
	-0.015
	0.019 
	0.419 
	45 

	rs328902
	7
	35020843
	T
	C
	0.315 
	261055
	0.009 
	0.001 
	5.50E-10
	
	0.025 
	0.020 
	0.219 
	38 

	rs3781411
	10
	126715436
	T
	C
	0.124 
	261055
	-0.013 
	0.002 
	3.00E-10
	
	0.032 
	0.024 
	0.191 
	40 

	rs6667222
	1
	154253661
	C
	A
	0.252 
	261055
	-0.009 
	0.002 
	8.70E-09
	
	-0.025
	0.021 
	0.241 
	33 

	rs9276758
	6
	32772975
	A
	G
	0.312 
	261055
	-0.008 
	0.001 
	1.40E-08
	
	-0.005
	0.021 
	0.801 
	32 

	SSOE

	rs1200154
	1
	169093101
	A
	G
	0.593 
	350492
	0.006 
	0.001 
	3.90E-08
	
	-0.031
	0.019 
	0.100 
	30 

	rs2994326
	1
	243651026
	C
	T
	0.813 
	350492
	0.008 
	0.001 
	4.50E-08
	
	-0.046
	0.026 
	0.070 
	30 

	rs288070
	2
	210408477
	A
	G
	0.098 
	350492
	0.011 
	0.002 
	1.90E-08
	
	-0.028
	0.026 
	0.286 
	32 

	rs159544
	5
	60489247
	G
	A
	0.395 
	350492
	0.007 
	0.001 
	1.30E-09
	
	-0.013
	0.019 
	0.483 
	37 

	rs4411372
	13
	99130423
	C
	T
	0.280 
	350492
	0.007 
	0.001 
	2.00E-08
	
	-0.027
	0.021 
	0.201 
	31 

	rs75930676
	14
	71826547
	C
	T
	0.051 
	350492
	0.016 
	0.003 
	2.00E-09
	
	-0.096
	0.054 
	0.078 
	36 

	rs166840
	17
	19799698
	A
	G
	0.412 
	350492
	-0.008 
	0.001 
	3.10E-11
	
	0.002 
	0.019 
	0.907 
	44 

	rs111901094
	19
	19513570
	T
	G
	0.182 
	350492
	-0.009 
	0.001 
	3.00E-09
	
	-0.023
	0.032 
	0.486 
	35 

	Average acceleration

	rs6775319
	3
	18758501
	T
	A
	0.729 
	91084
	-0.225 
	0.041 
	3.50E-08
	
	0.025 
	0.020 
	0.202 
	30 

	rs9293503
	5
	87948962
	C
	T
	0.112 
	91084
	-0.329 
	0.059 
	2.10E-08
	
	-0.026
	0.039 
	0.510 
	31 

	rs12522261
	5
	152054825
	A
	G
	0.343 
	91084
	-0.211 
	0.038 
	3.90E-08
	
	-0.007
	0.020 
	0.731 
	30 

	rs11012732
	10
	21830104
	G
	A
	0.332 
	91084
	-0.225 
	0.039 
	5.40E-09
	
	0.052
	0.020 
	0.010 
	34 

	rs148193266
	11
	104528681
	C
	A
	0.043 
	91084
	0.510 
	0.092 
	3.10E-08
	
	0.019 
	0.053 
	0.719 
	31 

	rs59499656
	18
	40768309
	T
	A
	0.344 
	91084
	0.228 
	0.038 
	2.40E-09
	
	-0.0003
	0.019 
	0.988 
	36 


















[bookmark: _Hlk154058696][bookmark: _Hlk154058674]Supplementary Table 2: Deleted SNPs associated with confounders
	[bookmark: _Hlk145252579]SNP
	Reason for deletion

	MVPA
	

	rs2035562
	Smoke

	rs1972763
	Smoke

	rs4886868
	FEV1

	VPA
	

	rs1248860
	Smoke

	SSOE
	

	rs62253088
	Smoke

	rs896302
	Smoke

	rs10946808
	Smoke

	rs4865667
	Smoke

	rs1265178
	Asthma

	rs7627864
	palindromic

	Average Acceleration
	

	rs34517439
	FEV1

	rs56194509
	FEV1


SNP: Single Nucleotide Polymorphism; FEV1: Forced expiratory volume in 1-second; MVPA:Moderate-to-vigorous physical activity; VPA: vigorous physical activity; SSOE: strenuous sports or other exercises

[bookmark: _Hlk154058230]Supplementary Table 3: MR-PRESSO of PA for ankylosing spondylitis
	[bookmark: _Hlk145364309]Exposure
	MR-PRESSO test
P-value 
	Outlier-corrected MR estimate
P-value

	
MVPA

	0.004
	0.928

	
VPA

	0.433
	NA

	
SSOE

	0.725
	NA

	Average acceleration
	0.218
	NA


MVPA: Moderate-to-vigorous physical activity; VPA: vigorous physical activity; SSOE: strenuous sports or other exercises; Mendelian Randomization Pleiotropy RESidual Sum and Outlier
[image: ]
Supplemental Figure 1. Forest plots of SNPs associated with physical activity (PA) and chronic obstructive pulmonary disease (COPD). A: MVPA on COPD; B:VPA on COPD; C: SSOE on COPD; D: Average Acceleration on COPD
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Supplemental Figure S2. Scatter plots of SNPs associated with physical activity (PA) and chronic obstructive pulmonary disease (COPD). A: MVPA on COPD; B:VPA on COPD; C: SSOE on COPD; D: Average Acceleration on COPD












[image: ]
Supplemental Figure S3. Funnel plots of SNPs associated with physical activity (PA) and chronic obstructive pulmonary disease (COPD). A: MVPA on COPD; B:VPA on COPD; C: SSOE on COPD; D: Average Acceleration on COPD
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Supplemental Figure S4. Leave-one-out plots of SNPs associated with physical activity (PA) and chronic obstructive pulmonary disease (COPD). A: MVPA on COPD; B:VPA on COPD; C: SSOE on COPD; D: Average Acceleration on COPD
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