	Supplementary Table 1: Cholelithiasis, cholecystectomy and colorectal cancer GWAS datasets.

	
	Cholelithiasis
	Cholecystectomy
	Colorectal cancer

	Year
	2021
	2018
	2021

	Population
	European
	European
	European

	Sex
	Males and Females
	Males and Females
	Males and Females

	Ncase
	19,023
	18,319
	5,657

	Ncontrol
	195,144
	444,614
	372,016

	Sample size
	214,167
	462,933
	377,673

	SNPs
	16,380,452
	9,851,867
	11,738,639

	Author
	NA
	Ben Elsworth
	Burrows

	GWAS ID
	finn-b-K11_CHOLELITH
	ukb-b-6235
	ieu-b-4965

	GWAS, genome-wide association studies. SNPs, single-nucleotide polymorphisms. NA, not available.

	
	




	Supplementary Table 2: SNPs used as valid instrumental variables for cholelithiasis on colorectal cancer.

	SNP
	Exposure
	Outcome
	Chr
	EA
	OA
	Position
	β
(exposure)
	β
(outcome)
	SE
(exposure)
	SE
(outcome)
	EAF
(Exposure)
	EAF
(outcome)
	P
(exposure)
	P
(outcome)
	Keep
	F-statistic

	rs11124977
	Cholelithiasis
	CRC
	2
	C
	G
	44383533 
	1.99E-01
	3.14E-04
	2.41E-02
	6.10E-04
	6.66E-02
	5.54E-02
	1.39E-16
	6.10E-01
	TRUE
	68.46 

	rs114041253
	Cholelithiasis
	CRC
	2
	T
	G
	44455470 
	2.90E-01
	6.12E-05
	3.24E-02
	6.25E-04
	3.77E-02
	5.30E-02
	3.59E-19
	9.20E-01
	TRUE
	79.95 

	rs114350689
	Cholelithiasis
	CRC
	2
	C
	T
	45536822 
	3.58E-01
	-1.33E-04
	4.48E-02
	9.94E-04
	2.02E-02
	2.41E-02
	1.30E-15
	8.90E-01
	TRUE
	63.86 

	rs12538707
	Cholelithiasis
	CRC
	7
	C
	T
	87124268 
	-2.06E-01
	1.19E-04
	1.78E-02
	4.02E-04
	1.35E-01
	1.41E-01
	1.07E-30
	7.70E-01
	TRUE
	133.42 

	rs12633863
	Cholelithiasis
	CRC
	3
	A
	G
	149211512 
	-1.30E-01
	7.61E-05
	1.20E-02
	2.82E-04
	4.93E-01
	5.51E-01
	1.88E-27
	7.90E-01
	TRUE
	117.90 

	rs12775076
	Cholelithiasis
	CRC
	10
	T
	C
	101327335 
	2.94E-01
	7.04E-04
	5.08E-02
	7.34E-04
	1.50E-02
	4.05E-02
	6.86E-09
	3.40E-01
	TRUE
	33.56 

	rs16961277
	Cholelithiasis
	CRC
	13
	G
	A
	103716823 
	-1.26E-01
	4.91E-04
	1.74E-02
	4.15E-04
	1.38E-01
	1.30E-01
	4.31E-13
	2.40E-01
	TRUE
	52.60 

	rs17154498
	Cholelithiasis
	CRC
	7
	A
	C
	107468125 
	-1.08E-01
	-2.21E-04
	1.33E-02
	3.49E-04
	2.86E-01
	2.11E-01
	4.97E-16
	5.30E-01
	TRUE
	66.18 

	rs174565
	Cholelithiasis
	CRC
	11
	G
	C
	61591636 
	8.88E-02
	-9.01E-04
	1.42E-02
	4.17E-04
	2.32E-01
	1.29E-01
	4.58E-10
	3.10E-02
	TRUE
	39.11 

	rs191092790
	Cholelithiasis
	CRC
	2
	G
	A
	42402137 
	3.28E-01
	1.41E-05
	4.22E-02
	1.24E-03
	2.11E-02
	1.30E-02
	8.07E-15
	9.90E-01
	TRUE
	60.41 

	rs2228375
	Cholelithiasis
	CRC
	6
	C
	T
	17675246 
	6.76E-02
	2.49E-04
	1.23E-02
	3.02E-04
	3.95E-01
	3.11E-01
	3.54E-08
	4.10E-01
	TRUE
	30.21 

	rs2290846
	Cholelithiasis
	CRC
	4
	A
	G
	151199080 
	1.24E-01
	-2.49E-04
	1.44E-02
	3.09E-04
	2.21E-01
	2.86E-01
	6.31E-18
	4.20E-01
	TRUE
	74.63 

	rs28473566
	Cholelithiasis
	CRC
	2
	A
	G
	44012206 
	-2.47E-01
	2.22E-04
	1.62E-02
	3.78E-04
	1.73E-01
	1.63E-01
	4.27E-52
	5.60E-01
	TRUE
	232.09 

	rs28929474
	Cholelithiasis
	CRC
	14
	T
	C
	94844947 
	3.68E-01
	-9.68E-04
	4.37E-02
	1.01E-03
	1.96E-02
	1.97E-02
	4.39E-17
	3.40E-01
	TRUE
	70.72 

	rs4681502
	Cholelithiasis
	CRC
	3
	C
	T
	149097084 
	8.15E-02
	1.59E-04
	1.21E-02
	2.85E-04
	4.58E-01
	4.36E-01
	1.41E-11
	5.80E-01
	TRUE
	45.37 

	rs55665473
	Cholelithiasis
	CRC
	10
	A
	G
	46022005 
	9.24E-02
	-1.03E-04
	1.33E-02
	3.28E-04
	2.81E-01
	2.40E-01
	4.18E-12
	7.50E-01
	TRUE
	48.27 

	rs62128824
	Cholelithiasis
	CRC
	19
	C
	T
	48361924 
	-1.59E-01
	-4.61E-04
	1.69E-02
	3.75E-04
	1.51E-01
	1.69E-01
	7.09E-21
	2.20E-01
	TRUE
	88.29 

	rs686030
	Cholelithiasis
	CRC
	9
	A
	C
	15304782 
	1.48E-01
	-2.79E-05
	1.86E-02
	4.02E-04
	8.81E-01
	8.58E-01
	1.71E-15
	9.40E-01
	TRUE
	63.66 

	rs708686
	Cholelithiasis
	CRC
	19
	T
	C
	5840619 
	1.02E-01
	7.97E-04
	1.27E-02
	3.16E-04
	3.34E-01
	2.70E-01
	9.74E-16
	1.20E-02
	TRUE
	64.76 

	rs72613899
	Cholelithiasis
	CRC
	2
	A
	G
	43467835 
	-1.15E-01
	8.98E-05
	1.62E-02
	3.82E-04
	1.67E-01
	1.63E-01
	1.31E-12
	8.10E-01
	TRUE
	50.57 

	rs8108864
	Cholelithiasis
	CRC
	19
	A
	G
	46301671 
	8.34E-02
	5.37E-04
	1.31E-02
	2.91E-04
	3.00E-01
	3.64E-01
	2.01E-10
	6.40E-02
	TRUE
	40.53 

	SNPs, single-nucleotide polymorphisms. CRC, colorectal cancer. Chr, chromosome. EA, effect allele. OA, other allele. SE, standard error.  EAF, effect allele frequency.



	Supplementary Table 3: SNPs used as valid instrumental variables for cholecystectomy on colorectal cancer.

	SNP
	Exposure
	Outcome
	Chr
	EA
	OA
	Position
	β
(exposure)
	β
(outcome)
	SE
(exposure)
	SE
(outcome)
	EAF
(Exposure)
	EAF
(outcome)
	P
(exposure)
	P
(outcome)
	Keep
	F-statistic

	rs1047891
	Cholecystectomy
	CRC
	2
	A
	C
	211540507 
	-2.99E-03
	-2.55E-04
	4.33E-04
	3.00E-04
	3.16E-01
	3.16E-01
	5.10E-12
	4.00E-01
	TRUE
	47.66 

	rs10900221
	Cholecystectomy
	CRC
	10
	A
	G
	45988597 
	5.05E-03
	-1.20E-04
	4.72E-04
	3.27E-04
	2.40E-01
	2.40E-01
	1.10E-26
	7.10E-01
	TRUE
	114.28 

	rs10935751
	Cholecystectomy
	CRC
	3
	T
	C
	149112810 
	-2.61E-03
	-1.03E-04
	4.42E-04
	3.07E-04
	7.04E-01
	7.04E-01
	3.80E-09
	7.40E-01
	TRUE
	34.72 

	rs112732186
	Cholecystectomy
	CRC
	2
	T
	G
	43650784 
	2.50E-03
	-5.30E-04
	4.20E-04
	2.92E-04
	3.56E-01
	3.56E-01
	2.70E-09
	6.90E-02
	TRUE
	35.40 

	rs11543269
	Cholecystectomy
	CRC
	18
	T
	C
	55313997 
	-3.64E-03
	7.85E-04
	6.13E-04
	4.26E-04
	1.24E-01
	1.23E-01
	2.80E-09
	6.50E-02
	TRUE
	35.30 

	rs11644920
	Cholecystectomy
	CRC
	16
	T
	A
	11645013 
	2.92E-03
	3.56E-04
	4.40E-04
	3.05E-04
	3.13E-01
	3.13E-01
	3.00E-11
	2.40E-01
	TRUE
	44.20 

	rs11691033
	Cholecystectomy
	CRC
	2
	A
	T
	44229762 
	-4.51E-03
	-1.32E-04
	4.36E-04
	3.02E-04
	6.85E-01
	6.85E-01
	3.60E-25
	6.60E-01
	TRUE
	107.40 

	rs11802588
	Cholecystectomy
	CRC
	1
	G
	C
	154580895 
	2.48E-03
	-1.39E-04
	4.03E-04
	2.80E-04
	4.79E-01
	4.79E-01
	8.30E-10
	6.20E-01
	FALSE
	37.70 

	rs1201467
	Cholecystectomy
	CRC
	6
	C
	G
	105432994 
	-3.86E-03
	7.71E-04
	6.60E-04
	4.58E-04
	1.05E-01
	1.05E-01
	4.80E-09
	9.20E-02
	TRUE
	34.29 

	rs1293297
	Cholecystectomy
	CRC
	8
	C
	G
	11711473 
	3.84E-03
	-9.90E-05
	6.18E-04
	4.28E-04
	1.25E-01
	1.25E-01
	5.10E-10
	8.20E-01
	TRUE
	38.64 

	rs13427681
	Cholecystectomy
	CRC
	2
	C
	G
	219167563 
	2.34E-03
	1.04E-03
	4.06E-04
	2.82E-04
	5.61E-01
	5.60E-01
	8.50E-09
	2.20E-04
	FALSE
	33.15 

	rs146652454
	Cholecystectomy
	CRC
	7
	T
	C
	535398 
	6.88E-03
	1.01E-04
	1.24E-03
	8.61E-04
	3.11E-02
	3.12E-02
	3.10E-08
	9.10E-01
	TRUE
	30.67 

	rs17138478
	Cholecystectomy
	CRC
	17
	A
	C
	36073320 
	3.93E-03
	1.80E-04
	6.02E-04
	4.17E-04
	1.29E-01
	1.29E-01
	6.70E-11
	6.70E-01
	TRUE
	42.61 

	rs212099
	Cholecystectomy
	CRC
	19
	A
	T
	48389002 
	-7.00E-03
	-2.54E-04
	5.44E-04
	3.77E-04
	1.65E-01
	1.65E-01
	7.80E-38
	5.00E-01
	TRUE
	165.32 

	rs2290846
	Cholecystectomy
	CRC
	4
	A
	G
	151199080 
	5.14E-03
	-2.49E-04
	4.46E-04
	3.09E-04
	2.86E-01
	2.86E-01
	9.60E-31
	4.20E-01
	TRUE
	132.88 

	rs2733737
	Cholecystectomy
	CRC
	19
	C
	T
	36045403 
	-3.00E-03
	3.43E-04
	4.18E-04
	2.90E-04
	6.25E-01
	6.25E-01
	6.60E-13
	2.40E-01
	TRUE
	51.66 

	rs2741044
	Cholecystectomy
	CRC
	2
	A
	G
	234579368 
	2.53E-03
	7.80E-05
	4.43E-04
	3.07E-04
	2.93E-01
	2.94E-01
	1.10E-08
	8.00E-01
	TRUE
	32.71 

	rs28473566
	Cholecystectomy
	CRC
	2
	A
	G
	44012206 
	-8.07E-03
	2.22E-04
	5.45E-04
	3.78E-04
	1.63E-01
	1.63E-01
	1.20E-49
	5.60E-01
	TRUE
	219.37 

	rs28929474
	Cholecystectomy
	CRC
	14
	T
	C
	94844947 
	1.85E-02
	-9.68E-04
	1.45E-03
	1.01E-03
	1.98E-02
	1.97E-02
	3.10E-37
	3.40E-01
	TRUE
	162.57 

	rs3862794
	Cholecystectomy
	CRC
	11
	C
	T
	72538600 
	3.25E-03
	2.72E-04
	4.62E-04
	3.21E-04
	2.57E-01
	2.57E-01
	2.10E-12
	4.00E-01
	TRUE
	49.42 

	rs41276920
	Cholecystectomy
	CRC
	15
	A
	G
	90347920 
	-4.75E-03
	8.20E-05
	7.13E-04
	4.95E-04
	8.76E-02
	8.74E-02
	2.70E-11
	8.70E-01
	TRUE
	44.42 

	rs41281265
	Cholecystectomy
	CRC
	22
	G
	A
	40720704 
	2.35E-03
	-1.45E-04
	4.24E-04
	2.94E-04
	3.49E-01
	3.49E-01
	3.20E-08
	6.20E-01
	TRUE
	30.60 

	rs4681516
	Cholecystectomy
	CRC
	3
	C
	G
	149212125 
	-4.92E-03
	1.18E-04
	4.07E-04
	2.82E-04
	5.62E-01
	5.62E-01
	1.10E-33
	6.80E-01
	FALSE
	146.31 

	rs4814175
	Cholecystectomy
	CRC
	20
	T
	A
	12959094 
	-2.27E-03
	-8.81E-05
	4.13E-04
	2.87E-04
	6.07E-01
	6.07E-01
	3.80E-08
	7.60E-01
	TRUE
	30.25 

	rs686030
	Cholecystectomy
	CRC
	9
	A
	C
	15304782 
	5.88E-03
	-2.79E-05
	5.79E-04
	4.02E-04
	8.59E-01
	8.58E-01
	3.30E-24
	9.40E-01
	TRUE
	103.03 

	rs708686
	Cholecystectomy
	CRC
	19
	T
	C
	5840619 
	2.97E-03
	7.97E-04
	4.55E-04
	3.16E-04
	2.70E-01
	2.70E-01
	7.00E-11
	1.20E-02
	TRUE
	42.52 

	rs714583
	Cholecystectomy
	CRC
	7
	A
	T
	107473153 
	-4.55E-03
	-1.91E-04
	4.88E-04
	3.38E-04
	2.30E-01
	2.30E-01
	1.00E-20
	5.70E-01
	TRUE
	87.09 

	rs72931779
	Cholecystectomy
	CRC
	11
	G
	C
	69833580 
	4.81E-03
	-2.41E-04
	6.77E-04
	4.70E-04
	9.85E-02
	9.85E-02
	1.20E-12
	6.10E-01
	TRUE
	50.44 

	rs76818081
	Cholecystectomy
	CRC
	15
	A
	G
	57640005 
	7.87E-03
	-5.94E-04
	1.34E-03
	9.28E-04
	2.90E-02
	2.89E-02
	3.80E-09
	5.20E-01
	TRUE
	34.70 

	rs7802555
	Cholecystectomy
	CRC
	7
	C
	A
	87130350 
	-7.00E-03
	1.42E-04
	5.81E-04
	4.03E-04
	1.41E-01
	1.41E-01
	1.90E-33
	7.20E-01
	TRUE
	145.21 

	rs8112972
	Cholecystectomy
	CRC
	19
	A
	G
	46390605 
	5.26E-03
	4.44E-04
	6.13E-04
	4.25E-04
	1.24E-01
	1.23E-01
	9.00E-18
	3.00E-01
	TRUE
	73.73 

	rs932784
	Cholecystectomy
	CRC
	13
	A
	T
	103866575 
	7.65E-03
	-1.78E-03
	1.38E-03
	9.55E-04
	2.20E-02
	2.20E-02
	2.70E-08
	6.20E-02
	TRUE
	30.93 

	rs9371004
	Cholecystectomy
	CRC
	6
	C
	T
	17601853 
	-3.14E-03
	-1.75E-04
	4.06E-04
	2.82E-04
	4.64E-01
	4.65E-01
	1.00E-14
	5.30E-01
	TRUE
	59.85 

	rs11802588, rs13427681 and rs4681516 were removed for being palindromic with intermediate allele frequencies.

	SNPs, single-nucleotide polymorphisms. CRC, colorectal cancer. Chr, chromosome. EA, effect allele. OA, other allele. SE, standard error.  EAF, effect allele frequency.



	Supplementary Table 4: SNPs used as valid instrumental variables in multivariate MR analysis.

	SNP
	Exposure1
	Exposure2
	Outcome
	β
(cholelithiasis)
	β
(cholecystectomy)
	SE
(cholelithiasis)
	SE
(cholecystectomy)
	β
(outcome)
	SE
(outcome)
	P
(cholelithiasis)
	Keep
(cholelithiasis)
	P
(cholecystectomy)
	Keep
(cholecystectomy)
	P
(outcome)
	Keep
	F-statistic

	rs1047891
	Cholelithiasis
	Cholecystectomy
	CRC
	-5.44E-02
	-2.99E-03
	1.29E-02
	4.33E-04
	-2.55E-04
	3.00E-04
	2.43E-05
	FALSE
	5.10E-12
	TRUE
	4.00E-01
	TRUE
	47.66 

	rs10900221
	Cholelithiasis
	Cholecystectomy
	CRC
	9.17E-02
	5.05E-03
	1.33E-02
	4.72E-04
	-1.20E-04
	3.27E-04
	5.78E-12
	TRUE
	1.10E-26
	TRUE
	7.10E-01
	TRUE
	47.54 

	rs114350689
	Cholelithiasis
	Cholecystectomy
	CRC
	3.58E-01
	1.53E-03
	4.48E-02
	1.44E-03
	-1.33E-04
	9.94E-04
	1.30E-15
	TRUE
	2.90E-01
	FALSE
	8.90E-01
	TRUE
	63.86 

	rs11543269
	Cholelithiasis
	Cholecystectomy
	CRC
	-6.46E-02
	-3.64E-03
	1.86E-02
	6.13E-04
	7.85E-04
	4.26E-04
	5.18E-04
	FALSE
	2.80E-09
	TRUE
	6.50E-02
	TRUE
	35.30 

	rs11644920
	Cholelithiasis
	Cholecystectomy
	CRC
	6.11E-02
	2.92E-03
	1.29E-02
	4.40E-04
	3.56E-04
	3.05E-04
	2.12E-06
	FALSE
	3.00E-11
	TRUE
	2.40E-01
	TRUE
	44.20 

	rs11691033
	Cholelithiasis
	Cholecystectomy
	CRC
	-1.22E-02
	-4.51E-03
	1.30E-02
	4.36E-04
	-1.32E-04
	3.02E-04
	3.45E-01
	FALSE
	3.60E-25
	TRUE
	6.60E-01
	TRUE
	107.40 

	rs1201467
	Cholelithiasis
	Cholecystectomy
	CRC
	-8.36E-02
	-3.86E-03
	2.10E-02
	6.60E-04
	7.71E-04
	4.58E-04
	7.05E-05
	FALSE
	4.80E-09
	TRUE
	9.20E-02
	TRUE
	34.29 

	rs12775076
	Cholelithiasis
	Cholecystectomy
	CRC
	2.94E-01
	1.01E-04
	5.08E-02
	1.05E-03
	7.04E-04
	7.34E-04
	6.86E-09
	TRUE
	9.20E-01
	FALSE
	3.40E-01
	TRUE
	33.56 

	rs1293297
	Cholelithiasis
	Cholecystectomy
	CRC
	6.32E-02
	3.84E-03
	2.27E-02
	6.18E-04
	-9.90E-05
	4.28E-04
	5.31E-03
	FALSE
	5.10E-10
	TRUE
	8.20E-01
	TRUE
	38.64 

	rs146652454
	Cholelithiasis
	Cholecystectomy
	CRC
	6.80E-03
	6.88E-03
	7.23E-02
	1.24E-03
	1.01E-04
	8.61E-04
	9.26E-01
	FALSE
	3.10E-08
	TRUE
	9.10E-01
	TRUE
	30.67 

	rs16961277
	Cholelithiasis
	Cholecystectomy
	CRC
	-1.26E-01
	-2.73E-03
	1.74E-02
	5.99E-04
	4.91E-04
	4.15E-04
	4.31E-13
	TRUE
	5.10E-06
	FALSE
	2.40E-01
	TRUE
	52.60 

	rs17138478
	Cholelithiasis
	Cholecystectomy
	CRC
	8.36E-02
	3.93E-03
	1.66E-02
	6.02E-04
	1.80E-04
	4.17E-04
	5.04E-07
	FALSE
	6.70E-11
	TRUE
	6.70E-01
	TRUE
	42.61 

	rs212099
	Cholelithiasis
	Cholecystectomy
	CRC
	-1.31E-01
	-7.00E-03
	1.58E-02
	5.44E-04
	-2.54E-04
	3.77E-04
	1.03E-16
	TRUE
	7.80E-38
	TRUE
	5.00E-01
	TRUE
	68.85 

	rs2290846
	Cholelithiasis
	Cholecystectomy
	CRC
	1.24E-01
	5.14E-03
	1.44E-02
	4.46E-04
	-2.49E-04
	3.09E-04
	6.31E-18
	TRUE
	9.60E-31
	TRUE
	4.20E-01
	TRUE
	74.63 

	rs2733737
	Cholelithiasis
	Cholecystectomy
	CRC
	-6.40E-02
	-3.00E-03
	1.29E-02
	4.18E-04
	3.43E-04
	2.90E-04
	6.82E-07
	FALSE
	6.60E-13
	TRUE
	2.40E-01
	TRUE
	51.66 

	rs28473566
	Cholelithiasis
	Cholecystectomy
	CRC
	-2.47E-01
	-8.07E-03
	1.62E-02
	5.45E-04
	2.22E-04
	3.78E-04
	4.27E-52
	TRUE
	1.20E-49
	TRUE
	5.60E-01
	TRUE
	232.09 

	rs28929474
	Cholelithiasis
	Cholecystectomy
	CRC
	3.68E-01
	1.85E-02
	4.37E-02
	1.45E-03
	-9.68E-04
	1.01E-03
	4.39E-17
	TRUE
	3.10E-37
	TRUE
	3.40E-01
	TRUE
	70.72 

	rs3862794
	Cholelithiasis
	Cholecystectomy
	CRC
	2.40E-02
	3.25E-03
	1.52E-02
	4.62E-04
	2.72E-04
	3.21E-04
	1.14E-01
	FALSE
	2.10E-12
	TRUE
	4.00E-01
	TRUE
	49.42 

	rs41276920
	Cholelithiasis
	Cholecystectomy
	CRC
	-8.89E-02
	-4.75E-03
	2.35E-02
	7.13E-04
	8.20E-05
	4.95E-04
	1.59E-04
	FALSE
	2.70E-11
	TRUE
	8.70E-01
	TRUE
	44.42 

	rs41281265
	Cholelithiasis
	Cholecystectomy
	CRC
	6.36E-02
	2.35E-03
	1.23E-02
	4.24E-04
	-1.45E-04
	2.94E-04
	2.30E-07
	FALSE
	3.20E-08
	TRUE
	6.20E-01
	TRUE
	30.60 

	rs4681502
	Cholelithiasis
	Cholecystectomy
	CRC
	8.15E-02
	1.09E-03
	1.21E-02
	4.11E-04
	1.59E-04
	2.85E-04
	1.41E-11
	TRUE
	7.70E-03
	FALSE
	5.80E-01
	TRUE
	45.37 

	rs4814175
	Cholelithiasis
	Cholecystectomy
	CRC
	-6.78E-02
	-2.27E-03
	1.26E-02
	4.13E-04
	-8.81E-05
	2.87E-04
	8.03E-08
	FALSE
	3.80E-08
	TRUE
	7.60E-01
	TRUE
	30.25 

	rs686030
	Cholelithiasis
	Cholecystectomy
	CRC
	1.48E-01
	5.88E-03
	1.86E-02
	5.79E-04
	-2.79E-05
	4.02E-04
	1.71E-15
	TRUE
	3.30E-24
	TRUE
	9.40E-01
	TRUE
	63.66 

	rs708686
	Cholelithiasis
	Cholecystectomy
	CRC
	1.02E-01
	2.97E-03
	1.27E-02
	4.55E-04
	7.97E-04
	3.16E-04
	9.74E-16
	TRUE
	7.00E-11
	TRUE
	1.20E-02
	TRUE
	64.76 

	rs714583
	Cholelithiasis
	Cholecystectomy
	CRC
	-1.07E-01
	-4.55E-03
	1.32E-02
	4.88E-04
	-1.91E-04
	3.38E-04
	6.17E-16
	TRUE
	1.00E-20
	TRUE
	5.70E-01
	TRUE
	65.59 

	rs72613899
	Cholelithiasis
	Cholecystectomy
	CRC
	-1.15E-01
	-6.01E-04
	1.62E-02
	5.50E-04
	8.98E-05
	3.82E-04
	1.31E-12
	TRUE
	2.70E-01
	FALSE
	8.10E-01
	TRUE
	50.57 

	rs72931779
	Cholelithiasis
	Cholecystectomy
	CRC
	5.46E-02
	4.81E-03
	1.98E-02
	6.77E-04
	-2.41E-04
	4.70E-04
	5.85E-03
	FALSE
	1.20E-12
	TRUE
	6.10E-01
	TRUE
	50.44 

	rs76818081
	Cholelithiasis
	Cholecystectomy
	CRC
	1.84E-02
	7.87E-03
	3.33E-02
	1.34E-03
	-5.94E-04
	9.28E-04
	5.82E-01
	FALSE
	3.80E-09
	TRUE
	5.20E-01
	TRUE
	34.70 

	rs7802555
	Cholelithiasis
	Cholecystectomy
	CRC
	-2.06E-01
	-7.00E-03
	1.79E-02
	5.81E-04
	1.42E-04
	4.03E-04
	9.80E-31
	TRUE
	1.90E-33
	TRUE
	7.20E-01
	TRUE
	132.19 

	rs8112972
	Cholelithiasis
	Cholecystectomy
	CRC
	8.95E-02
	5.26E-03
	2.12E-02
	6.13E-04
	4.44E-04
	4.25E-04
	2.33E-05
	FALSE
	9.00E-18
	TRUE
	3.00E-01
	TRUE
	73.73 

	rs9371004
	Cholelithiasis
	Cholecystectomy
	CRC
	-6.51E-02
	-3.14E-03
	1.24E-02
	4.06E-04
	-1.75E-04
	2.82E-04
	1.63E-07
	FALSE
	1.00E-14
	TRUE
	5.30E-01
	TRUE
	59.85 

	SNPs, single-nucleotide polymorphisms. CRC, colorectal cancer. Chr, chromosome. EA, effect allele. OA, other allele. SE, standard error.  EAF, effect allele frequency.



	Supplementary Table 5: SNPs used as valid instrumental variables for colorectal cancer on cholelithiasis.

	SNP
	Exposure
	Outcome
	Chr
	EA
	OA
	Position
	β
(exposure)
	β
(outcome)
	SE
(exposure)
	SE
(outcome)
	EAF
(Exposure)
	EAF
(outcome)
	P
(exposure)
	P
(outcome)
	Keep
	F-statistic

	rs10640406
	CRC
	Cholelithiasis
	18
	CCTCT
	C
	46448877 
	-2.43E-03
	1.07E-02
	2.84E-04
	1.21E-02
	4.76E-01
	5.11E-01
	1.00E-17
	3.75E-01
	TRUE
	73.42 

	rs114717436
	CRC
	Cholelithiasis
	3
	G
	A
	28450527 
	7.95E-03
	-1.40E-01
	1.39E-03
	1.54E-01
	1.08E-02
	1.51E-03
	1.20E-08
	3.64E-01
	TRUE
	32.51 

	rs12135286
	CRC
	Cholelithiasis
	1
	T
	C
	222218761 
	2.03E-03
	-5.00E-04
	3.54E-04
	1.40E-02
	1.93E-01
	2.44E-01
	9.40E-09
	9.74E-01
	TRUE
	32.95 

	rs16892766
	CRC
	Cholelithiasis
	8
	C
	A
	117630683 
	3.06E-03
	-4.00E-03
	5.16E-04
	1.84E-02
	7.95E-02
	1.20E-01
	3.20E-09
	8.30E-01
	TRUE
	35.05 

	rs3087967
	CRC
	Cholelithiasis
	11
	C
	T
	111156836 
	-2.08E-03
	4.70E-03
	3.06E-04
	1.41E-02
	6.99E-01
	7.66E-01
	1.10E-11
	7.41E-01
	TRUE
	46.11 

	rs58658771
	CRC
	Cholelithiasis
	15
	A
	T
	33001734 
	2.81E-03
	-1.70E-03
	3.64E-04
	1.36E-02
	1.80E-01
	2.66E-01
	1.20E-14
	9.00E-01
	TRUE
	59.54 

	rs6066825
	CRC
	Cholelithiasis
	20
	G
	A
	47340117 
	-1.67E-03
	1.04E-02
	2.92E-04
	1.35E-02
	3.66E-01
	2.68E-01
	1.10E-08
	4.43E-01
	TRUE
	32.63 

	rs6983267
	CRC
	Cholelithiasis
	8
	T
	G
	128413305 
	-2.68E-03
	1.00E-04
	2.80E-04
	1.20E-02
	4.82E-01
	4.76E-01
	9.40E-22
	9.90E-01
	TRUE
	91.83 

	rs72746180
	CRC
	Cholelithiasis
	5
	C
	A
	40240420 
	1.70E-03
	-3.22E-02
	3.06E-04
	1.44E-02
	2.98E-01
	2.21E-01
	2.50E-08
	2.55E-02
	TRUE
	31.05 

	SNPs, single-nucleotide polymorphisms. CRC, colorectal cancer. Chr, chromosome. EA, effect allele. OA, other allele. SE, standard error.  EAF, effect allele frequency.



	Supplementary Table 6: SNPs used as valid instrumental variables for colorectal cancer on cholecystectomy.

	SNP
	Exposure
	Outcome
	Chr
	EA
	OA
	Position
	β
(exposure)
	β
(outcome)
	SE
(exposure)
	SE
(outcome)
	EAF
(Exposure)
	EAF
(outcome)
	P
(exposure)
	P
(outcome)
	Keep
	F-statistic

	rs12135286
	CRC
	Cholecystectomy
	1
	T
	C
	222218761 
	2.03E-03
	1.11E-05
	3.54E-04
	5.11E-04
	1.93E-01
	1.93E-01
	9.40E-09
	9.80E-01
	TRUE
	32.95 

	rs16892766
	CRC
	Cholecystectomy
	8
	C
	A
	117630683 
	3.06E-03
	-4.80E-04
	5.16E-04
	7.43E-04
	7.95E-02
	7.97E-02
	3.20E-09
	5.20E-01
	TRUE
	35.05 

	rs3087967
	CRC
	Cholecystectomy
	11
	C
	T
	111156836 
	-2.08E-03
	-1.12E-03
	3.06E-04
	4.40E-04
	6.99E-01
	6.99E-01
	1.10E-11
	1.10E-02
	TRUE
	46.11 

	rs58658771
	CRC
	Cholecystectomy
	15
	A
	T
	33001734 
	2.81E-03
	-2.49E-07
	3.64E-04
	5.26E-04
	1.80E-01
	1.80E-01
	1.20E-14
	1.00E+00
	TRUE
	59.54 

	rs6066825
	CRC
	Cholecystectomy
	20
	G
	A
	47340117 
	-1.67E-03
	7.49E-04
	2.92E-04
	4.21E-04
	3.66E-01
	3.66E-01
	1.10E-08
	7.50E-02
	TRUE
	32.63 

	rs6983267
	CRC
	Cholecystectomy
	8
	T
	G
	128413305 
	-2.68E-03
	-9.78E-05
	2.80E-04
	4.03E-04
	4.82E-01
	4.81E-01
	9.40E-22
	8.10E-01
	TRUE
	91.83 

	rs72746180
	CRC
	Cholecystectomy
	5
	C
	A
	40240420 
	1.70E-03
	-6.47E-04
	3.06E-04
	4.41E-04
	2.98E-01
	2.99E-01
	2.50E-08
	1.40E-01
	TRUE
	31.05 

	SNPs, single-nucleotide polymorphisms. CRC, colorectal cancer. Chr, chromosome. EA, effect allele. OA, other allele. SE, standard error.  EAF, effect allele frequency.



	Supplementary Table 7: Heterogeneity tests.

	Exposure
	Outcome
	Method
	Cochran's Q
	Q_df
	 I2
	P-value

	Cholelithiasis
	CRC
	MRE-IVW
	22.06 
	20
	0.09 
	0.34 

	
	
	MR-Egger
	20.74 
	19
	0.08 
	0.35 

	Cholecystectomy
	CRC
	MRE-IVW
	29.38 
	29
	0.01 
	0.45 

	
	
	MR-Egger
	28.22 
	28
	0.01 
	0.45 

	CRC
	Cholelithiasis
	MRE-IVW
	5.28 
	8
	0.00 
	0.73 

	
	
	MR-Egger
	4.08 
	7
	0.00 
	0.77 

	CRC
	Cholecystectomy
	MRE-IVW
	12.25 
	6
	0.51 
	0.06 

	
	
	MR-Egger
	11.11 
	5
	0.55 
	0.05 

	CRC, colorectal cancer. MRE-IVW, multiplicative random effects-inverse variance weighted.



	Supplementary Table 8: Pleiotropy tests.

	Exposure
	Outcome
	MR-Egger Intercept
	SE
	P-value

	Cholelithiasis
	CRC
	2.27E-04
	2.06E-04
	0.28 

	Cholecystectomy
	CRC
	1.72E-04
	1.61E-04
	0.29 

	CRC
	Cholelithiasis
	-2.55E-02
	2.34E-02
	0.31 

	CRC
	Cholecystectomy
	-8.99E-04
	1.25E-03
	0.51 

	CRC, colorectal cancer. MRE-IVW, multiplicative random effects-inverse variance weighted.

	
	



	Supplementary Table 9a: Leave-one-out test for cholelithiasis on colorectal cancer.

	SNP
	Exposure
	Outcome
	β
	SE
	P-value

	rs11124977
	Cholelithiasis
	CRC
	1.62E-04
	6.40E-04
	8.00E-01

	rs114041253
	Cholelithiasis
	CRC
	2.14E-04
	6.55E-04
	7.45E-01

	rs114350689
	Cholelithiasis
	CRC
	2.41E-04
	6.45E-04
	7.09E-01

	rs12538707
	Cholelithiasis
	CRC
	2.91E-04
	6.59E-04
	6.58E-01

	rs12633863
	Cholelithiasis
	CRC
	2.77E-04
	6.53E-04
	6.72E-01

	rs12775076
	Cholelithiasis
	CRC
	8.64E-05
	6.37E-04
	8.92E-01

	rs16961277
	Cholelithiasis
	CRC
	3.47E-04
	6.17E-04
	5.74E-01

	rs17154498
	Cholelithiasis
	CRC
	1.51E-04
	6.37E-04
	8.13E-01

	rs174565
	Cholelithiasis
	CRC
	3.77E-04
	5.90E-04
	5.23E-01

	rs191092790
	Cholelithiasis
	CRC
	2.18E-04
	6.38E-04
	7.33E-01

	rs2228375
	Cholelithiasis
	CRC
	1.53E-04
	6.27E-04
	8.08E-01

	rs2290846
	Cholelithiasis
	CRC
	3.44E-04
	6.37E-04
	5.89E-01

	rs28473566
	Cholelithiasis
	CRC
	4.04E-04
	6.73E-04
	5.49E-01

	rs28929474
	Cholelithiasis
	CRC
	3.50E-04
	6.29E-04
	5.78E-01

	rs4681502
	Cholelithiasis
	CRC
	1.63E-04
	6.36E-04
	7.98E-01

	rs55665473
	Cholelithiasis
	CRC
	2.51E-04
	6.38E-04
	6.94E-01

	rs62128824
	Cholelithiasis
	CRC
	3.73E-05
	6.30E-04
	9.53E-01

	rs686030
	Cholelithiasis
	CRC
	2.33E-04
	6.46E-04
	7.18E-01

	rs708686
	Cholelithiasis
	CRC
	-6.88E-05
	5.96E-04
	9.08E-01

	rs72613899
	Cholelithiasis
	CRC
	2.45E-04
	6.40E-04
	7.01E-01

	rs8108864
	Cholelithiasis
	CRC
	3.24E-05
	5.94E-04
	9.56E-01

	All
	Cholelithiasis
	CRC
	2.13E-04
	6.15E-04
	7.29E-01

	CRC, colorectal cancer. SNP, single-nucleotide polymorphism. SE, standard error.



	Supplementary Table 9b: Leave-one-out test for cholecystectomy on colorectal cancer.

	SNP
	Exposure
	Outcome
	β
	SE
	P-value

	rs1047891
	Cholecystectomy
	CRC
	-1.05E-02
	1.54E-02
	4.94E-01

	rs10900221
	Cholecystectomy
	CRC
	-7.49E-03
	1.59E-02
	6.37E-01

	rs10935751
	Cholecystectomy
	CRC
	-9.17E-03
	1.55E-02
	5.55E-01

	rs112732186
	Cholecystectomy
	CRC
	-4.90E-03
	1.52E-02
	7.48E-01

	rs11543269
	Cholecystectomy
	CRC
	-4.85E-03
	1.52E-02
	7.50E-01

	rs11644920
	Cholecystectomy
	CRC
	-1.12E-02
	1.53E-02
	4.65E-01

	rs11691033
	Cholecystectomy
	CRC
	-1.04E-02
	1.58E-02
	5.11E-01

	rs1201467
	Cholecystectomy
	CRC
	-5.21E-03
	1.52E-02
	7.32E-01

	rs1293297
	Cholecystectomy
	CRC
	-8.04E-03
	1.56E-02
	6.06E-01

	rs146652454
	Cholecystectomy
	CRC
	-8.71E-03
	1.56E-02
	5.76E-01

	rs17138478
	Cholecystectomy
	CRC
	-9.49E-03
	1.56E-02
	5.42E-01

	rs212099
	Cholecystectomy
	CRC
	-1.22E-02
	1.59E-02
	4.44E-01

	rs2290846
	Cholecystectomy
	CRC
	-5.68E-03
	1.58E-02
	7.20E-01

	rs2733737
	Cholecystectomy
	CRC
	-5.71E-03
	1.53E-02
	7.09E-01

	rs2741044
	Cholecystectomy
	CRC
	-8.99E-03
	1.56E-02
	5.63E-01

	rs28473566
	Cholecystectomy
	CRC
	-6.15E-03
	1.63E-02
	7.06E-01

	rs28929474
	Cholecystectomy
	CRC
	-4.71E-03
	1.59E-02
	7.67E-01

	rs3862794
	Cholecystectomy
	CRC
	-1.06E-02
	1.54E-02
	4.92E-01

	rs41276920
	Cholecystectomy
	CRC
	-8.18E-03
	1.56E-02
	6.01E-01

	rs41281265
	Cholecystectomy
	CRC
	-7.59E-03
	1.55E-02
	6.25E-01

	rs4814175
	Cholecystectomy
	CRC
	-9.05E-03
	1.55E-02
	5.60E-01

	rs686030
	Cholecystectomy
	CRC
	-8.56E-03
	1.59E-02
	5.89E-01

	rs708686
	Cholecystectomy
	CRC
	-1.41E-02
	1.52E-02
	3.57E-01

	rs714583
	Cholecystectomy
	CRC
	-1.05E-02
	1.57E-02
	5.01E-01

	rs72931779
	Cholecystectomy
	CRC
	-7.35E-03
	1.56E-02
	6.38E-01

	rs76818081
	Cholecystectomy
	CRC
	-7.25E-03
	1.55E-02
	6.40E-01

	rs7802555
	Cholecystectomy
	CRC
	-7.48E-03
	1.60E-02
	6.40E-01

	rs8112972
	Cholecystectomy
	CRC
	-1.17E-02
	1.54E-02
	4.46E-01

	rs932784
	Cholecystectomy
	CRC
	-5.04E-03
	1.52E-02
	7.40E-01

	rs9371004
	Cholecystectomy
	CRC
	-1.02E-02
	1.55E-02
	5.10E-01

	All
	Cholecystectomy
	CRC
	-8.37E-03
	1.52E-02
	5.82E-01

	CRC, colorectal cancer. SNP, single-nucleotide polymorphism. SE, standard error.

	
	



	Supplementary Table 9c: Leave-one-out test for colorectal cancer on cholelithiasis.

	SNP
	Exposure
	Outcome
	β
	SE
	P-value

	rs10640406
	CRC
	Cholelithiasis
	-2.69E+00
	2.27E+00
	2.34E-01

	rs114717436
	CRC
	Cholelithiasis
	-2.82E+00
	2.07E+00
	1.74E-01

	rs12135286
	CRC
	Cholelithiasis
	-3.26E+00
	2.16E+00
	1.32E-01

	rs16892766
	CRC
	Cholelithiasis
	-3.21E+00
	2.20E+00
	1.44E-01

	rs3087967
	CRC
	Cholelithiasis
	-3.06E+00
	2.16E+00
	1.57E-01

	rs58658771
	CRC
	Cholelithiasis
	-3.52E+00
	2.28E+00
	1.23E-01

	rs6066825
	CRC
	Cholelithiasis
	-2.76E+00
	2.13E+00
	1.95E-01

	rs6983267
	CRC
	Cholelithiasis
	-3.78E+00
	2.32E+00
	1.04E-01

	rs72746180
	CRC
	Cholelithiasis
	-1.98E+00
	2.13E+00
	3.52E-01

	All
	CRC
	Cholelithiasis
	-2.99E+00
	2.06E+00
	1.47E-01

	CRC, colorectal cancer. SNP, single-nucleotide polymorphism. SE, standard error.

	
	



	Supplementary Table 9d: Leave-one-out test for colorectal cancer on cholecystectomy.

	SNP
	Exposure
	Outcome
	β
	SE
	P-value

	rs12135286
	Colorectal cancer
	Cholecystectomy
	-1.24E-02
	1.31E-01
	9.24E-01

	rs16892766
	Colorectal cancer
	Cholecystectomy
	6.83E-03
	1.29E-01
	9.58E-01

	rs3087967
	Colorectal cancer
	Cholecystectomy
	-1.00E-01
	8.57E-02
	2.41E-01

	rs58658771
	Colorectal cancer
	Cholecystectomy
	-1.30E-02
	1.37E-01
	9.25E-01

	rs6066825
	Colorectal cancer
	Cholecystectomy
	3.76E-02
	1.12E-01
	7.36E-01

	rs6983267
	Colorectal cancer
	Cholecystectomy
	-2.89E-02
	1.46E-01
	8.43E-01

	rs72746180
	Colorectal cancer
	Cholecystectomy
	2.78E-02
	1.18E-01
	8.14E-01

	All
	Colorectal cancer
	Cholecystectomy
	-1.06E-02
	1.14E-01
	9.25E-01

	CRC, colorectal cancer. SNP, single-nucleotide polymorphism. SE, standard error.



