Supplementary Tables
Supplementary figures 1-7. Manhattan plots and QQ-plots of the GWAS results between genotype at 606,588 SNPs throughout the genome and levels of DNA methylation at seven candidate CpG sites (acc. to Joubert et al.1), performed in 736 participants of the California Childhood Leukemia study. The genomic inflation estimation factors lambda are reported on the plots. On the Manhattan plots, the red line corresponds to the canonical threshold of genome-wide significance [-log10(5 x 10-08)], and the blue line represents suggestive significance [-log10(10-05)]. Models were adjusted for leukemia case/control status, ancestry, cell-mixture, gender, gestational age and DNA methylation array batch number.

Supplementary table 1. Top ten CpG sites associated with exposure to maternal smoking during gestation in a meta-analysis from the PACE consoritum (from Joubert et al., 2016, AHGJ).




	CHR
	Position
	CpG
	Mapped Gene
	Nearest Gene (10 Mb)
	Gene Group
	Meta-analysis of sustained smoking and newborn methylation

	
	
	
	
	
	
	Coef
	SE
	P
	FDR
	Direction

	5
	373378
	cg05575921
	AHRR
	AHRR       
	Body
	-0.064
	0.002
	1.64E-193
	7.62E-188
	---------

	7
	45002919
	cg12803068
	MYO1G
	MYO1G      
	Body
	0.070
	0.003
	2.64E-134
	6.13E-129
	+++++++++

	7
	45002736
	cg04180046
	MYO1G
	MYO1G      
	Body
	0.050
	0.002
	4.18E-124
	6.47E-119
	+++++++++

	7
	145814306
	cg25949550
	CNTNAP2
	CNTNAP2     
	Body
	-0.014
	0.001
	1.68E-119
	1.95E-114
	---------

	1
	92947588
	cg09935388
	GFI1
	GFI1       
	Body;Body;Body
	-0.099
	0.004
	6.61E-111
	6.14E-106
	---------

	1
	92947961
	cg14179389
	GFI1
	GFI1       
	Body;Body;Body
	-0.068
	0.003
	2.79E-101
	2.16E-96
	---------

	7
	45002486
	cg22132788
	MYO1G
	MYO1G      
	Body
	0.023
	0.001
	2.85E-100
	1.89E-95
	+++++++++

	1
	92946825
	cg12876356
	GFI1
	GFI1       
	Body;Body;Body
	-0.094
	0.005
	8.35E-99
	4.85E-94
	---------

	1
	92946700
	cg18146737
	GFI1
	GFI1       
	Body;Body;Body
	-0.094
	0.005
	6.14E-91
	3.17E-86
	---------

	7
	45002287
	cg19089201
	MYO1G
	MYO1G      
	3'UTR
	0.019
	0.001
	3.56E-78
	1.65E-73
	+++++++++




Supplementary Table 2. Top ten results of genome-wide associations tests between genome-wide SNPs genotypes and DNA methylation at the candidate CpG sites (sensitive to exposure to smoking during gestation) in 736 childhood leukemia case and control participants of the California Childhood Leukemia Study. These 10 CpG sites are located in four unique gene regions: AHRR, GFI1, MYO1G and CNTNAP2.


	Candidate CpG
	CHR
	SNP
	BP
	A1
	BETA†
	STAT†
	P†

	cg05575921
	5
	rs11745733
	360739
	A
	0.02735
	6.264
	6.73E-10

	
	5
	rs16900804
	305595
	C
	0.02262
	6.117
	1.63E-09

	
	5
	rs9763161
	207618
	A
	0.02506
	5.907
	5.55E-09

	
	5
	rs6899226
	393377
	T
	0.01958
	5.724
	1.57E-08

	
	5
	rs1054174
	204952
	T
	0.01686
	5.377
	1.05E-07

	
	5
	rs11133943
	246152
	C
	0.01671
	5.329
	1.36E-07

	
	5
	rs9312960
	204082
	A
	0.01674
	5.323
	1.40E-07

	
	16
	rs12445306
	87738858
	G
	-0.02171
	-5.152
	3.41E-07

	
	16
	rs12445361
	87739087
	C
	-0.02113
	-4.973
	8.38E-07

	
	10
	rs7071481
	14818646
	G
	-0.0259
	-4.96
	8.96E-07

	cg12803068
	7
	rs6976664
	45014304
	T
	-0.05571
	-8.598
	5.77E-17

	
	7
	rs7792895
	45141785
	T
	-0.05457
	-5.946
	4.42E-09

	
	7
	rs2877301
	44995327
	C
	-0.0286
	-5.402
	9.17E-08

	
	7
	rs6946581
	44998714
	G
	-0.02772
	-4.948
	9.52E-07

	
	21
	rs8133676
	20075866
	T
	0.0274
	4.895
	1.23E-06

	
	5
	rs4976609
	167863844
	A
	-0.02554
	-4.778
	2.18E-06

	
	16
	rs11117205
	86744389
	C
	-0.02546
	-4.678
	3.51E-06

	
	7
	rs13225661
	15865285
	A
	-0.06982
	-4.666
	3.71E-06

	
	7
	rs11761588
	151094048
	T
	0.02705
	4.649
	4.02E-06

	
	5
	rs10077690
	147788798
	G
	-0.02834
	-4.638
	4.24E-06

	cg04180046
	17
	rs8066209
	59798591
	T
	0.1105
	5.436
	7.65E-08

	
	7
	rs6976664
	45014304
	T
	-0.02739
	-5.325
	1.38E-07

	
	3
	rs9835421
	18142767
	G
	0.06741
	4.864
	1.44E-06

	
	3
	rs7631044
	30730722
	C
	0.09834
	4.778
	2.18E-06

	
	3
	rs11927769
	17788902
	T
	0.0751
	4.7
	3.16E-06

	
	7
	rs3808340
	962371
	G
	0.05289
	4.659
	3.83E-06

	
	5
	rs160730
	2392831
	G
	0.01922
	4.653
	3.94E-06

	
	5
	rs670365
	41603440
	A
	0.02765
	4.615
	4.72E-06

	
	17
	rs9908865
	60158425
	G
	0.08538
	4.597
	5.12E-06

	
	5
	rs10512791
	41619040
	G
	0.02748
	4.59
	5.30E-06

	cg25949550
	20
	rs7263060
	7700582
	A
	0.03378
	5.663
	2.21E-08

	
	3
	rs17236537
	160275031
	A
	0.03646
	5.603
	3.09E-08

	
	15
	rs17705835
	93662283
	T
	0.01466
	5.381
	1.03E-07

	
	10
	rs7095226
	2809279
	G
	0.01791
	5.274
	1.81E-07

	
	2
	rs6734155
	222219619
	A
	0.0397
	5.176
	3.01E-07

	
	17
	rs3095671
	11371482
	T
	0.01904
	5.083
	4.84E-07

	
	17
	rs10512460
	32459020
	G
	0.03759
	5.079
	4.93E-07

	
	5
	rs3891746
	11702017
	A
	0.02294
	4.983
	8.00E-07

	
	3
	rs326255
	96201175
	G
	0.02078
	4.829
	1.70E-06

	
	20
	rs6055692
	8231950
	A
	0.03694
	4.814
	1.83E-06





	Candidate CpG
	CHR
	SNP
	BP
	A1
	BETA†
	STAT†
	P†

	cg09935388
	1
	rs284177
	92224698
	C
	-0.03659
	-5.607
	3.01E-08

	
	1
	rs284180
	92227848
	C
	-0.03658
	-5.591
	3.30E-08

	
	4
	rs743695
	2307574
	C
	-0.03952
	-5.428
	7.99E-08

	
	1
	rs284198
	92238167
	T
	-0.03314
	-5.091
	4.64E-07

	
	7
	rs317726
	29121211
	T
	0.03107
	4.905
	1.18E-06

	
	9
	rs11137922
	81493973
	T
	-0.05084
	-4.817
	1.80E-06

	
	1
	rs284191
	92236048
	G
	-0.03065
	-4.786
	2.10E-06

	
	9
	rs12378461
	81474084
	A
	-0.04994
	-4.772
	2.25E-06

	
	9
	rs11137862
	81442685
	C
	-0.0541
	-4.726
	2.80E-06

	
	4
	rs12511310
	10916915
	C
	0.02975
	4.711
	3.00E-06

	cg14179389
	1
	rs11804321
	93009313
	C
	-0.03842
	-5.518
	4.90E-08

	
	11
	rs10768177
	36125835
	A
	-0.05858
	-5.139
	3.64E-07

	
	8
	rs1436149
	23732888
	T
	-0.02533
	-5.058
	5.48E-07

	
	1
	rs6662618
	92935411
	T
	-0.02991
	-5.001
	7.29E-07

	
	17
	rs6501667
	71859152
	A
	0.02536
	4.99
	7.72E-07

	
	1
	rs10797527
	234250281
	G
	0.02448
	4.884
	1.30E-06

	
	2
	rs4335944
	241576626
	T
	-0.02964
	-4.803
	1.93E-06

	
	7
	rs2330668
	54189089
	A
	-0.02535
	-4.777
	2.19E-06

	
	1
	rs11166141
	92561392
	A
	-0.02475
	-4.758
	2.40E-06

	
	7
	rs1524395
	54198501
	A
	-0.02535
	-4.752
	2.47E-06

	cg22132788
	8
	rs28921387
	107682407
	A
	-0.0325
	-5.653
	2.34E-08

	
	9
	rs10819528
	132260350
	G
	-0.01523
	-5.635
	2.58E-08

	
	9
	rs10975176
	5551385
	A
	-0.05859
	-5.262
	1.92E-07

	
	2
	rs16829718
	152040027
	G
	-0.05672
	-4.934
	1.02E-06

	
	19
	rs8109892
	14842242
	T
	-0.04957
	-4.877
	1.35E-06

	
	20
	rs4815840
	5548081
	C
	-0.02588
	-4.816
	1.82E-06

	
	3
	rs6550402
	20219885
	C
	-0.01309
	-4.811
	1.86E-06

	
	19
	rs1811
	35434238
	G
	0.01192
	4.788
	2.07E-06

	
	19
	rs17000232
	23743086
	A
	-0.0396
	-4.766
	2.31E-06

	
	5
	rs6880511
	124597571
	G
	-0.0184
	-4.755
	2.44E-06

	cg12876356
	6
	rs594930
	114170427
	C
	-0.08851
	-5.293
	1.64E-07

	
	4
	rs743695
	2307574
	C
	-0.04308
	-5.264
	1.90E-07

	
	1
	rs284180
	92227848
	C
	-0.03781
	-5.128
	3.84E-07

	
	2
	rs6734021
	16106797
	T
	-0.04597
	-5.088
	4.71E-07

	
	1
	rs284177
	92224698
	C
	-0.0374
	-5.084
	4.82E-07

	
	1
	rs4658257
	92129685
	T
	-0.03386
	-4.83
	1.70E-06

	
	1
	rs6604053
	92244566
	A
	-0.03794
	-4.804
	1.93E-06

	
	1
	rs11576243
	92101761
	C
	0.03266
	4.594
	5.21E-06

	
	17
	rs2597167
	46047656
	T
	-0.09807
	-4.579
	5.56E-06

	
	9
	rs11137862
	81442685
	C
	-0.05887
	-4.575
	5.67E-06





	Candidate CpG
	CHR
	SNP
	BP
	A1
	BETA†
	STAT†
	P†

	cg18146737
	1
	rs284180
	92227848
	C
	-0.04214
	-5.967
	3.93E-09

	
	1
	rs284177
	92224698
	C
	-0.04164
	-5.907
	5.54E-09

	
	1
	rs4658257
	92129685
	T
	-0.03518
	-5.218
	2.41E-07

	
	1
	rs6604053
	92244566
	A
	-0.03689
	-4.845
	1.58E-06

	
	3
	rs1145044
	2364600
	G
	-0.04901
	-4.739
	2.63E-06

	
	4
	rs743695
	2307574
	C
	-0.03751
	-4.734
	2.68E-06

	
	1
	rs17131593
	92503338
	C
	-0.04012
	-4.728
	2.76E-06

	
	20
	rs6067728
	49913217
	G
	-0.09421
	-4.653
	3.95E-06

	
	12
	rs7966791
	92856203
	C
	-0.07688
	-4.649
	4.03E-06

	
	9
	rs8187871
	75565990
	T
	-0.1116
	-4.645
	4.09E-06

	cg19089201
	19
	rs8109892
	14842242
	T
	-0.06129
	-5.156
	3.34E-07

	
	13
	rs12865017
	46908398
	C
	-0.05594
	-5.102
	4.39E-07

	
	20
	rs4815840
	5548081
	C
	-0.03174
	-5.048
	5.78E-07

	
	3
	rs6550402
	20219885
	C
	-0.01584
	-4.974
	8.34E-07

	
	3
	rs1605519
	20292220
	C
	-0.01593
	-4.888
	1.28E-06

	
	9
	rs10975176
	5551385
	A
	-0.0621
	-4.742
	2.59E-06

	
	5
	rs6880511
	124597571
	G
	-0.02113
	-4.657
	3.88E-06

	
	2
	rs16829718
	152040027
	G
	-0.06274
	-4.648
	4.05E-06

	
	10
	rs16936011
	35679866
	A
	-0.06459
	-4.639
	4.21E-06

	
	6
	rs12207188
	160331654
	T
	-0.03607
	-4.574
	5.72E-06



† Models were adujsted for: leukemia case/control status, ancestry, cell-mixture, gender, gestational age and DNA methylation array batch number. CHR = chromosome ; BP= base pairs; STAT = coefficient t-statistic; BETA = regression coefficient ; A1 = minor allele ; P = P-value.

Supplementary table 3. Annotations of the top 10 resulting SNPs of the 10 GWASes on the candidates CpG. From the UCSC Genome Browser26.


Supplementary table 4. Association between DNA methylation and RNA expression at the top 10 candidate CpG sites associated with exposure to smoking during gestation in peripheral blood mononuclear cells of 20 healthy males (young and old). The data are publicly available on the Gene Expression Omnibus data base (accession number GSE49065). Simple unadjusted linear regression was performed for each CpG site.


	CpG site
	UCSC gene name
	Linear regression coefficient
	P-value

	cg05575921
	AHRR
	-0.7058
	0.372

	cg12803068
	MYO1G
	-0.7994
	0.494

	cg04180046
	MYO1G
	-2.6524
	0.018

	cg25949550
	CNTNAP2
	-1.9141
	0.266

	cg09935388
	GFI1
	0.7508
	0.442

	cg14179389
	GFI1
	0.8417
	0.557

	cg22132788
	MYO1G
	-0.6315
	0.67

	cg12876356
	GFI1
	0.428
	0.609

	cg18146737
	GFI1
	0.3191
	0.671

	cg19089201
	MYO1G
	-0.471
	0.776





Supplementary table 5. Tests of association between DNA methylation at the three CpG sites of interest and maternal smoking exposure during gestation while controlling for the genotype of the methylQTL (linear regression tests), separately in 336 control and 400 case participants of the California Childhood Leukemia Study. 

	CpG
	subset
	Regression coefficient
	Std. Error
	t value
	P

	cg18146737
	Cases
	-0.044
	0.018
	-2.408
	0.017

	
	Controls
	-0.006
	0.022
	-0.273
	0.785

	cg05575921
	Cases
	-0.041
	0.008
	-4.922
	1.3E-06

	
	Controls
	-0.038
	0.010
	-3.929
	1.1E-04

	cg12803068
	Cases
	0.028
	0.016
	1.781
	0.076

	 
	Controls
	0.051
	0.018
	2.819
	0.005



† Models were adujsted for: genotype at the corresponding methylQTL, ancestry, cell-mixture, gender, gestational age and DNA methylation array batch number.
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