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[bookmark: _Hlk102030521]Supplemental Text 1 Association between the GRS of self-reported birth weight and four common cancers in UK Biobank.
We used a simple method to investigate the association between the GRS of self-reported birth weight and four common cancers in UK Biobank. We first identify participants with the same (or similar) SNP profiles, who carried the same or similar risk allele or wild-type allele. Like an RCT study randomly assigning an individual to a treatment or control group, the genetic alleles are fixed at conception and randomly assigned to individuals. Therefore, we can employ GRS derived from genetic alleles for grouping to mimic an RCT.1 We tried to compare group differences in a simple method. We divided the participants into three groups according to the quartiles of GRS, saying the upper quartile (Q4) as the highest GRS group, the lower quartile (Q1) as the lowest GRS group, and the interquartile (Q2 to Q3) as the intermediate GRS group. Then, we used multiple linear regression (for continuous characteristics) or logistic regression (for binary characteristics), with adjustment for age and sex as appropriate, to test the association of characteristics and the prevalence of the four common cancers with GRS. To further test whether a high GRS was associated with a lower odds ratio of those cancers, we investigated the associations between genetic risk score quartiles and associated cancers adjusted for age, sex, assessment centers, top 10 genetic PCs, genotyping array, with lowest GRS as the reference group. 



Supplemental Table 1 Definitions and sources of information for outcomes in UK Biobank
	Cancer
	Number
of cases
	ICD-9 diagnosis
	ICD-10 diagnosis
	Self-Reported

	Prostate
	4834
	185
	C61
	1044

	Colorectal
	3793
	153X;154X
	C18X;C19;C20
	1020;1022;1023;

	Lung
	2075
	162X
	C34X
	1001;1027;1028

	Breast
	8807
	174X;175
	C50X
	1002


ICD International Classification of Disease

Supplemental Table 2 Single-nucleotide polymorphisms used as instrumental variables in the Mendelian randomization analyses of birth weight
	Nearby gene
	SNP
	Chr
	Effect allele
	Non-effect allele
	beta
	SE

	ZBTB7B
	rs3753639
	1
	C
	T
	0.038
	0.006

	WNT4-ZBTB40
	rs2473248
	1
	C
	T
	0.039
	0.008

	FCGR2B
	rs72480273
	1
	C
	A
	0.029
	0.007

	DTL
	rs61830764
	1
	A
	G
	0.031
	0.006

	EPAS1
	rs1374204
	2
	T
	C
	0.05
	0.006

	ATAD2B
	rs7575873
	2
	A
	G
	0.04
	0.008

	CCNL1-LEKR1
	rs13322435
	3
	A
	G
	0.063
	0.005

	ADCY5
	rs11719201
	3
	T
	C
	0.052
	0.006

	CPA3
	rs10935733
	3
	T
	C
	0.023
	0.005

	PTH1R
	rs2242116
	3
	A
	G
	0.018
	0.005

	LCORL
	Rs724577
	4
	A
	C
	0.042
	0.006

	HHIP
	rs6537307
	4
	G
	A
	0.023
	0.005

	5q11.2
	rs854037
	5
	A
	G
	0.038
	0.007

	EBF1
	rs7729301
	5
	A
	G
	0.021
	0.006

	HMGA1
	rs7742369
	6
	G
	A
	0.027
	0.007

	CDKAL1
	rs35261542
	6
	C
	A
	0.047
	0.006

	ESR1
	rs1101081
	6
	C
	T
	0.044
	0.006

	L3MBTL3
	rs1415701
	6
	G
	A
	0.025
	0.006

	HIST1H2BE
	rs9379832
	6
	A
	G
	0.029
	0.006

	GNA12
	rs798489
	7
	C
	T
	0.02
	0.006

	YKT6-GCK
	rs138715366
	7
	C
	T
	0.227
	0.034

	MLXIPL
	rs62466330
	7
	C
	T
	0.052
	0.011

	IGF2BP3
	rs11765649
	7
	T
	C
	0.021
	0.006

	TBX20
	rs6959887
	7
	A
	G
	0.031
	0.005

	SLC45A4
	rs12543725
	8
	G
	A
	0.023
	0.005

	ANK1-NKX6-3
	rs13266210
	8
	A
	G
	0.023
	0.006

	TRIB1
	rs6989280
	8
	G
	A
	0.026
	0.006

	PTCH1
	rs28510415
	9
	G
	A
	0.041
	0.009

	STRBP
	rs700059
	9
	G
	A
	0.027
	0.007

	PHF19
	rs7847628
	9
	G
	A
	0.028
	0.006

	LPAR1
	rs2150052
	9
	T
	A
	0.021
	0.005

	ADRB1
	rs7076938
	10
	T
	C
	0.046
	0.006

	HHEX-IDE
	rs61862780
	10
	T
	C
	0.027
	0.005

	NT5C2
	rs74233809
	10
	C
	T
	0.032
	0.009

	PLEKHA1
	rs2421016
	10
	T
	C
	0.022
	0.005

	MTNR1B
	rs10830963
	11
	G
	C
	0.029
	0.006

	HMGA2
	rs1351394
	12
	T
	C
	0.048
	0.005

	IGF1
	rs7964361
	12
	A
	G
	0.038
	0.009

	APOLD1
	rs11055034
	12
	C
	A
	0.028
	0.006

	ITPR2
	rs12823128
	12
	T
	C
	0.017
	0.005

	ABCC9
	rs139975827
	12
	G
	A
	0.027
	0.007

	RNF219-AS1
	rs1819436
	13
	C
	T
	0.041
	0.008

	LINC00332
	rs2324499
	13
	G
	C
	0.026
	0.006

	RB1
	rs2854355
	13
	G
	A
	0.024
	0.006

	IGF1R
	rs7402982
	15
	A
	G
	0.022
	0.005

	FES
	rs12906125
	15
	G
	A
	0.02
	0.006

	GPR139
	rs1011939
	16
	G
	A
	0.022
	0.006

	CLDN7
	rs113086489
	17
	T
	C
	0.033
	0.005

	SUZ12P1-CRLF3
	rs144843919
	17
	G
	A
	0.036
	0.018

	SP6-SP2
	rs12942207
	17
	C
	T
	0.025
	0.006

	ACTL9
	rs61154119
	19
	T
	G
	0.03
	0.007

	PEPD
	rs10402712
	19
	A
	G
	0.021
	0.006

	C20orf203
	rs28530618
	20
	A
	G
	0.032
	0.005

	MAFB
	rs6016377
	20
	T
	C
	0.028
	0.005

	JAG1
	rs6040076
	20
	C
	G
	0.023
	0.005

	NRIP1
	rs2229742
	21
	G
	C
	0.037
	0.008

	SREBF2
	rs62240962
	22
	C
	T
	0.054
	0.01

	KREMEN1
	rs134594
	22
	C
	T
	0.022
	0.006

	PLAC1
	rs11096402
	X
	G
	A
	0.027
	0.007


Chr, chromosome; SE, standard error; SNP, single-nucleotide polymorphisms.
Beta indicates standard deviation change (420 grams) in birth weight per additional effect allele.








	
Supplemental Table 3 96 single-nucleotide polymorphisms and effect sizes for BMI in   a meta-analysis of genome-wide association studies.

	Nearby gene
	SNP
	Chr.
	EA
	NEA
	Beta
	SE

	SEC16B
	rs543874
	1
	G
	A
	0.0482
	0.0039

	NEGR1
	rs3101336
	1
	C
	T
	0.0334
	0.0031

	FPGT-TNNI3K
	rs12566985
	1
	G
	A
	0.0242
	0.0031

	GNAT2
	rs17024393
	1
	C
	T
	0.0658
	0.0088

	AGBL4
	rs657452
	1
	A
	G
	0.0227
	0.0031

	PTBP2
	rs11165643
	1
	T
	C
	0.0218
	0.0031

	FUBP1
	rs12401738
	1
	A
	G
	0.0211
	0.0033

	NAV1
	rs2820292
	1
	C
	A
	0.0195
	0.0031

	ELAVL4
	rs11583200
	1
	C
	T
	0.0177
	0.0031

	TAL1
	rs977747
	1
	T
	G
	0.0167
	0.0031

	TMEM18
	rs13021737
	2
	G
	A
	0.0601
	0.004

	ADCY3
	rs10182181
	2
	G
	A
	0.0307
	0.0031

	LINC01122
	rs1016287
	2
	T
	C
	0.0229
	0.0034

	ERBB4
	rs7599312
	2
	G
	A
	0.022
	0.0034

	KCNK3
	rs11126666
	2
	A
	G
	0.0207
	0.0034

	USP37
	rs492400
	2
	C
	T
	0.0158
	0.0031

	LOC646736
	rs2176040
	2
	A
	G
	0.0141
	0.0031

	UBE2E3
	rs1528435
	2
	T
	C
	0.0178
	0.0031

	EHBP1
	rs11688816
	2
	G
	A
	0.0172
	0.0031

	LRP1B
	rs2121279
	2
	T
	C
	0.0245
	0.0044

	CREB1
	rs17203016
	2
	G
	A
	0.021
	0.0039

	FIGN
	rs1460676
	2
	C
	T
	0.0197
	0.004

	ETV5
	rs1516725
	3
	C
	T
	0.0451
	0.0046

	CADM2
	rs13078960
	3
	G
	T
	0.0297
	0.0039

	FHIT
	rs2365389
	3
	C
	T
	0.02
	0.0031

	RASA2
	rs16851483
	3
	T
	G
	0.0483
	0.0077

	RARB
	rs6804842
	3
	G
	A
	0.0185
	0.0031

	GBE1
	rs3849570
	3
	A
	C
	0.0188
	0.0034

	GNPDA2
	rs10938397
	4
	G
	A
	0.0402
	0.0031

	SLC39A8
	rs13107325
	4
	T
	C
	0.0477
	0.0068

	SCARB2
	rs17001654
	4
	G
	C
	0.0306
	0.0053

	HHIP
	rs11727676
	4
	T
	C
	0.0358
	0.0064

	POC5
	rs2112347
	5
	T
	G
	0.0261
	0.0031

	GALNT10
	rs7715256
	5
	G
	T
	0.0163
	0.0031

	TFAP2B
	rs2207139
	6
	G
	A
	0.0447
	0.004

	C6orf106
	rs205262
	6
	G
	A
	0.0221
	0.0035

	PARK2
	rs13191362
	6
	A
	G
	0.0277
	0.0048

	TDRG1
	rs2033529
	6
	G
	A
	0.019
	0.0033

	FOXO3
	rs9400239
	6
	C
	T
	0.0188
	0.0033

	LOC285762
	rs9374842
	6
	T
	C
	0.0187
	0.0035

	IFNGR1
	rs13201877
	6
	G
	A
	0.0233
	0.0045

	CALCR
	rs9641123
	7
	C
	G
	0.0191
	0.0038

	HIP1
	rs1167827
	7
	G
	A
	0.0202
	0.0033

	PMS2L11
	rs2245368
	7
	C
	T
	0.0317
	0.0057

	ASB4
	rs6465468
	7
	T
	G
	0.0166
	0.0035

	HNF4G
	rs17405819
	8
	T
	C
	0.0224
	0.0033

	ZBTB10
	rs16907751
	8
	C
	T
	0.035
	0.0066

	RALYL
	rs2033732
	8
	C
	T
	0.0192
	0.0035

	LINGO2
	rs10968576
	9
	G
	A
	0.0249
	0.0033

	TLR4
	rs1928295
	9
	T
	C
	0.0188
	0.0031

	C9orf93
	rs4740619
	9
	T
	C
	0.0179
	0.0031

	LMX1B
	rs10733682
	9
	A
	G
	0.0174
	0.0031

	EPB41L4B
	rs6477694
	9
	C
	T
	0.0174
	0.0031

	TCF7L2
	rs7903146
	10
	C
	T
	0.0234
	0.0034

	HIF1AN
	rs17094222
	10
	C
	T
	0.0249
	0.0038

	NT5C2
	rs11191560
	10
	C
	T
	0.0308
	0.0053

	GRID1
	rs7899106
	10
	G
	A
	0.0395
	0.0071

	BDNF
	rs11030104
	11
	A
	G
	0.0414
	0.0038

	MTCH2
	rs3817334
	11
	T
	C
	0.0262
	0.0031

	CADM1
	rs12286929
	11
	G
	A
	0.0217
	0.0031

	TRIM66
	rs4256980
	11
	G
	C
	0.0209
	0.0031

	HSD17B12
	rs2176598
	11
	T
	C
	0.0198
	0.0036

	BCDIN3D
	rs7138803
	12
	A
	G
	0.0315
	0.0031

	CLIP1
	rs11057405
	12
	G
	A
	0.0307
	0.0055

	OLFM4
	rs12429545
	13
	A
	G
	0.0334
	0.0047

	MIR548A2
	rs1441264
	13
	A
	G
	0.0175
	0.0032

	MIR548X2
	rs9540493
	13
	A
	G
	0.0172
	0.0033

	NRXN3
	rs7141420
	14
	T
	C
	0.0235
	0.0031

	STXBP6
	rs10132280
	14
	C
	A
	0.023
	0.0034

	PRKD1
	rs12885454
	14
	C
	A
	0.0207
	0.0033

	PRKD1
	rs11847697
	14
	T
	C
	0.0492
	0.0084

	MAP2K5
	rs16951275
	15
	T
	C
	0.0311
	0.0037

	LOC100287559
	rs7164727
	15
	T
	C
	0.018
	0.0033

	DMXL2
	rs3736485
	15
	A
	G
	0.0176
	0.0031

	FTO
	rs1558902
	16
	A
	T
	0.0818
	0.0031

	ATP2A1
	rs3888190
	16
	A
	C
	0.0309
	0.0031

	GPRC5B
	rs12446632
	16
	G
	A
	0.0403
	0.0046

	NLRC3
	rs758747
	16
	T
	C
	0.0225
	0.0037

	KAT8
	rs9925964
	16
	A
	G
	0.0192
	0.0031

	SBK1
	rs2650492
	16
	A
	G
	0.0207
	0.0035

	CBLN1
	rs2080454
	16
	C
	A
	0.0168
	0.0031

	INO80E
	rs4787491
	16
	G
	A
	0.0159
	0.0034

	RPTOR
	rs12940622
	17
	G
	A
	0.0182
	0.0031

	RABEP1
	rs1000940
	17
	G
	A
	0.0192
	0.0034

	SMG6
	rs9914578
	17
	G
	C
	0.0201
	0.0038

	MC4R
	rs6567160
	18
	C
	T
	0.0556
	0.0036

	LOC284260
	rs7239883
	18
	G
	A
	0.0164
	0.0031

	GRP
	rs7243357
	18
	T
	G
	0.0217
	0.004

	C18orf8
	rs1808579
	18
	C
	T
	0.0167
	0.0031

	QPCTL
	rs2287019
	19
	C
	T
	0.036
	0.0042

	ZC3H4
	rs3810291
	19
	A
	G
	0.0283
	0.0036

	TOMM40
	rs2075650
	19
	A
	G
	0.0258
	0.0045

	KCTD15
	rs29941
	19
	G
	A
	0.0182
	0.0033

	PGPEP1
	rs17724992
	19
	A
	G
	0.0194
	0.0035

	ZFP64
	rs6091540
	20
	C
	T
	0.0188
	0.0035

	ETS2
	rs2836754
	21
	C
	T
	0.0164
	0.0032


Chr, chromosome; SNP, single-nucleotide polymorphisms; 
SE, standard error; EA, effect allele; NEA, non-effect allele.


	
Supplemental Table 4 Statistical power in the Mendelian randomization analyses of birth weight in relation to different outcomes per standard deviation (420 grams) increase in birth weight.
	Cancer
	Power

	Prostate
	0.88

	Colorectal
	0.17

	Lung
	0.14

	Breast
	0.99




Supplemental Table 5 Baseline characteristics of participants stratified by the quartiles of genetic risk score in UK Biobank (N = 236201).
	
	Genetic risk score
	P for trend 

	
	Lowest GRS 
(< 25%)
	Intermediate GRS
(25% to 75%)
	Highest GRS
(> 75%)
	

	All participants
	
	
	
	

	No. of participants
	58592
	118961
	58648
	

	Age (years)
	55.5±8.05

	55.53±8.09

	55.53±8.1

	0.571

	Male (%)
	22863 (39.02%)

	46597 (39.17%)

	23412 (39.92%)

	0.002

	Birth weight (kg)
	3.23±0.64

	3.32±0.66

	3.42±0.68

	< 2E-16

	Low birthweight (%)
	6899 (11.77%)

	11873 (9.98%)

	4980 (8.49%)

	[bookmark: _Hlk102247447]< 2E-16

	Normal birth weight (%)
	49590 (84.64%)

	101191 (85.06%)

	49702 (84.75%)

	0.599

	High birth weight (%)
	2103 (3.59%)

	5897 (4.96%)

	3966 (6.76%)

	< 2E-16

	University or college degree (%)
	18873 (32.21%)

	38646 (32.49%)

	19404 (33.09%)

	0.013

	Current smoker (%)
	4186 (7.14%)

	8459 (7.11%)

	4126 (7.04%)

	0.443

	Current employed (%)
	35857 (61.2%)

	72625 (61.05%)

	35821 (61.08%)

	0.408

	Lower incomea (%) 
	10101 (17.24%)

	20523 (17.25%)

	10001 (17.05%)

	0.306

	Diabetes (%)
	4100 (7%)
	8000 (6.72%)
	3577 (6.1%)
	6.48E-10

	Arterial hypertension (%)
	16350 (27.9%)

	33083 (27.81%)

	15955 (27.2%)

	0.007

	[bookmark: _Hlk101968215]Low density lipoprotein (mmol/L)
	3.59±0.84

	3.58±0.84

	3.57±0.83

	1.33E-07


	Townsend deprivation indexb
	-1.64±2.88

	-1.64±2.88

	-1.62±2.89

	0.365

	Body mass index (kg/m2)
	27.5 ± 4.81
	27.31 ± 4.83
	27.4 ± 4.87
	2.65E-10


	
	
	
	
	

	Men
	
	
	
	

	No. of participants
	23074
	46588
	23210
	

	Age (years)
	55.44±8.18
	55.45±8.23
	55.51±8.23
	0.364

	Birth weight (kg)
	3.35±0.66
	3.45±0.68
	3.54±0.7
	< 2E-16

	Low birthweight (%)
	2052 (8.89%)
	3396 (7.29%)
	1442 (6.21%)
	< 2E-16

	Normal birth weight (%)
	19730 (85.51%)
	39650 (85.11%)
	19446 (83.78%)
	1.78E-05

	High birth weight (%)
	1292 (5.6%)
	3542 (7.6%)
	2322 (10%)
	0.084

	University or college degree (%)
	7797 (33.79%)
	16032 (34.41%)
	8056 (34.71%)
	0.399

	Current smoker (%)
	1916 (8.3%)
	3836 (8.23%)
	1886 (8.13%)
	0.874

	Current employed (%)
	15197 (65.86%)
	30623 (65.73%)
	15229 (65.61%)
	0.631

	Lower incomea (%) 
	3579 (15.51%)
	7078 (15.19%)
	3408 (14.68%)
	0.844

	Diabetes (%)
	2177 (9.43%)
	4178 (8.97%)
	1908 (8.22%)
	< 2E-16

	Arterial hypertension (%)
	7543 (32.69%)
	15053 (32.31%)
	7252 (31.25%)
	8.65E-04

	Low density lipoprotein (mmol/L)
	3.53±0.86
	3.52±0.86
	3.51±0.84
	0.029

	Townsend deprivation indexb
	-1.61±2.94
	-1.61±2.92
	-1.6±2.93
	0.835

	Body mass index (kg/m2)
	27.81±4.22
	27.91±4.25
	27.98±4.31
	1.78E-05

	
	
	
	
	

	Women
	
	
	
	

	No. of participants
	35729
	72060
	35540
	

	Age (years)
	55.54±7.96
	55.58±7.99
	55.54±8.01
	0.991

	Birth weight (kg)
	3.16±0.62
	3.24±0.63
	3.33±0.65
	< 2E-16

	Low birthweight (%)
	4862 (13.61%)
	8444 (11.72%)
	3556 (10.01%)
	< 2E-16

	Normal birth weight (%)
	30042 (84.08%)
	61268 (85.02%)
	30347 (85.39%)
	1.12E-05

	High birth weight (%)
	825 (2.31%)
	2348 (3.26%)
	1637 (4.61%)
	0.0324

	University or college degree (%)
	11153 (31.22%)
	22484 (31.2%)
	11401 (32.08%)
	0.352

	Current smoker (%)
	2288 (6.4%)
	4605 (6.39%)
	2240 (6.3%)
	0.359

	Current employed (%)
	20799 (58.21%)
	41816 (58.03%)
	20639 (58.07%)
	0.378

	Lower incomea (%) 
	6547 (18.32%)
	13403 (18.6%)
	6610 (18.6%)
	0.388

	Diabetes (%)
	1936 (5.42%)
	3811 (5.29%)
	1667 (4.69%)
	< 2E-16

	Arterial hypertension (%)
	8857 (24.79%)
	17976 (24.95%)
	8707 (24.5%)
	0.371

	Low density lipoprotein (mmol/L)
	3.64±0.86
	3.62±0.87
	3.6±0.86
	1.05E-06

	Townsend deprivation indexb
	-1.66±2.84
	-1.66±2.85
	-1.63±2.86
	0.325

	Body mass index (kg/m2)
	26.85±5.12
	26.93±5.15
	27.02±5.2
	1.12E-05


All values are indicated in means ± standard deviation (SD) or n (percentages, %). 
a Lower income was defined as average total household income before tax less than 18,000. 
b Townsend deprivation index was calculated based on the preceding national census output areas prior to participant joining UK Biobank.


Supplemental Table 6 Associations between weighted GRS and potential confounders in UK Biobank (N = 236201).
	Instrument
	Confounder
	Beta
	SE
	N
	P value

	Birth weight
	BMI
	0.500013

	0.070214

	235569

	1.07E-12*

	Birth weight
	Education
	-0.07296

	0.0237

	201013

	2.08E-03*

	Birth weight
	Sex
	-0.02560
	0.022416

	236201

	1.52E-03*

	Birth weight
	Diabetes
	-0.02608

	0.003603

	236201

	4.58E-13*


	Birth weight
	LDL
	-0.0729

	0.012763

	224784

	1.12E-08*


	Birth weight
	Employ status
	0.019103

	0.012924

	234596

	0.139

	Birth weight
	TDI
	0.044766

	0.057566

	58165

	0.437

	Birth weight
	Current smoker
	0.005139

	0.005734

	236094

	0.370

	Birth weight
	Income
	0.034905


	0.018267

	206886

	0.056

	Birth weight
	Age
	0.112193

	0.116944

	236201

	0.337

	Birth weight
	AH
	-0.01815

	0.006476

	236201

	0.005


Coefficients are in terms of an average-SNP increase in the allele score per unit/level increase in confounder. SE, standard error; BMI, Body mass index; LDL, Low density lipoprotein; TDI, Townsend deprivation index; AH, Arterial hypertension,
*Associations surpassing multiple-testing correct P-value threshold of 0.05/11 = 4.54E-03.
[bookmark: _Hlk102246774]Supplemental Table 7 Linear Mendelian randomization estimates for genetically predicted birth weight with adjustment for potential confounders (N = 236201).

	Outcomes
	Cases
	Basic adjustment*
	Additional adjusted #

	
	
	OR
	95% CI
	P value
	OR
	95% CI
	P value

	[bookmark: OLE_LINK1]Breast cancer
	8807
	0.73
	(0.54, 0.99)
	0.049
	0.71
	(0.51, 0.98)
	0.037

	[bookmark: OLE_LINK2]Colorectal cancer
	3793
	0.87
	(0.56, 1.38)
	0.56
	0.91
	(0.58, 1.45)
	0.70

	[bookmark: OLE_LINK5]Prostate cancer
	4834
	0.58
	(0.39, 0.87)
	0.0079
	0.56
	(0.37, 0.86)
	0.0079

	[bookmark: OLE_LINK6]Lung cancer
	2075
	1.48
	(0.80, 2.74)
	0.21
	1.63
	(0.88, 3.04)
	0.12


*Adjusted for age, sex, assessment centers, top 10 genetic PCs, genotyping array. 
#Additionally adjusted for education, body mass index, diabetes, arterial hypertension. Multiple-testing correct P-value threshold of 0.05/4 = 0.0125








Supplemental Table 8 Associations between genetically predicted 1SD increase in birth weight and cancer outcomes in sensitivity analyses 
	[bookmark: _Hlk45523174]Outcome
	Inverse variance weighted
	
	Weighted median
	
	MR-Egger

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

	Breast
	0.853(0.732, 0.995)
	0.042
	
	0.785(0.609,1.010)
	0.059
	
	0.867(0.490,1.533)
	0.427
	-0.0005(-0.0108,0.0323)
	0.957

	Colorectal
	0.853(0.549, 1.326)
	0.481
	
	0.923(0.476,1.791)
	0.812
	
	0.688(0.251,1.890)
	0.472
	0.0037(-0.0121,0.0196)
	0.645

	Prostate
	0.755(0.613, 0.928)
	0.008
	
	0.782(0.561,1.090)
	0.147
	
	0.543(0.269,1.097)
	0.094
	0.0108(-0.0179,0.0170)
	0.331

	Lung
	1.408(0.773, 2.567)
	0.264
	
	1.332(0.517,3.431)
	0.553
	
	1.208(0.252,5.797)
	0.814
	0.0066(-0.0174,0.0306)
	0.593


CI, confidence interval; OR odds ratio.
The MR-Egger intercept quantifies the effect of directional pleiotropy. Values that significantly differ from zero provide evidence that the birth weight-associated single-nucleotide polymorphisms may influence the outcome through other pathways than through birth weight
Supplemental Table 9 MVMR analysis of associations of genetically predicted birth weight and BMI with prostate cancer 
	Method
	Exposure
	Outcome
	N of SNPs
	OR(95% CI)
	P

	MV-IVW
	Birth weight
	prostate cancer
	68
	0.775 (0.602, 0.997)
	0.047

	
	BMI
	
	108
	0.832 (0.699, 0.990)
	0.038


	
	
Supplemental Figure 1 Non-linear association of birth weight with four common cancers using restricted cubic splines (RCS) test.
[image: ]
[bookmark: _Hlk102767012]The effect of different doses of birth weight on the breast (a), prostate (b) colorectal (c) and lung (d) cancer. 
[bookmark: _Hlk102767206]The x-axis depicts birth weight in kg. The y-axis depicts the OR. The black line represents the dose–response curve. Shaded areas represent 95% confidence intervals.
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