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Table S1. Detailed characteristics of the study population.

Subject DNA adducts Plasma  Sex Birthdate Age @ Smoking Packyears Cigarettes

ID per 10° nt cotinine study status per day
(ng/ml)

PPAO NS 0.36 4.73 male 3/05/77 27 nonsmoker

PPDO NS 0.52 4.92 male 18/04/79 25 nonsmoker

PPBONS 0.93 4.94 female 6/01/82 23 nonsmoker

PPGONS 0.24 4.96 female 26/12/69 35 nonsmoker

PPSNS  0.38 5.52 male 8/05/66 39 nonsmoker

PPHO NS 0.48 5.62 male 20/11/77 27 nonsmoker

PPLINS 0.01 5.69 male 2/01/77 28 nonsmoker

PPCONS 0.67 5.70 female 22/08/80 24 nonsmoker

PP3NS 0.12 5.71 female 18/03/80 25 nonsmoker

PP26 NS 0.53 5.86 male 26/04/66 39 nonsmoker

PP24 NS 0.54 591 male 22/03/74 31 nonsmoker

PP23 NS 0.53 6.02 male 13/08/79 26 nonsmoker

PP16 NS 0.87 6.16 female 17/02/82 23 nonsmoker

PP19 NS 041 6.29 male 16/09/80 25 nonsmoker

PPEONS 0.40 6.34 female 29/11/77 27 nonsmoker

PP7NS  0.23 6.84 male 12/06/68 37 nonsmoker

PPL1S 0.29 40.80 male 23/05/66 38 smoker 12 12

PPB1 S 1.29 60.88 female 6/01/82 23 smoker 4 10

PP14 S 0.28 111.30  female 6/05/83 22 smoker 5 10to 15

PPM1S 0.26 114.06  female 24/10/78 26 smoker 1 13

PPALS  0.99 126.63  male 3/05/77 27 smoker 2 3

PP11S 0.53 193.86  male 15/07/78 27 smoker 6 8

PPG1S 0.79 197.09  female 26/12/69 35 smoker 15 20
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Table S2. Gene expression values (logFC) and p-values of the differentially expressed genes in the

Bayesian network presented in Figure 1B based on a limma moderated t-test (absolute FC>1.2; p-value

<0.05) for all individuals (n=37; unpaired analysis) and seven twin pairs (n=14; paired analysis).

Up-regulated All individuals Twin pairs

AgilentID GeneSymbol logFC p-value logFC p-value

A 23 P115417 RGL1 0.39227381 0.000808129 0.414571429 0.002410906
A 23 P119916 WNT6 0.279199405 0.004914783 0.126714286  0.251233607
A 23 P168229 TXNDC5 0.508577381 0.004588201 0.719428571  0.005894578
A 23 P258221  ABCC5 0.325276786  0.033874319  0.209 0.157869099
A 23 P31376 LRRN3 0.768130952  0.001079874  0.935142857  0.000823128
A 23 P79518 IL1B 0.4205625 0.00392149 0.364285714  0.030573595
A 24 P123325 TMEM33 0.328699405 0.00186518 0.384428571  0.001001227
A 24 P270814 CRK 0.274845238 0.009854625 0.303571429 0.037723891
A 24 P381604 ITM2B 0.287590857  0.037186765  0.331361857  0.006199428
A 24 P940135 CTBS 0.312693452  0.024337886  0.320571429  0.021984862
A 23 P136964 RPGR 0.399231929 0.007829469 0.244285714  0.10822294
A 23 P168965 C80ORF44 0.279550595 0.011251074 0.211714286  0.040754767
A 23 P53257 AVIL 0.337383929 0.017856128 0.117571429 0.357347059
Down-regulated All individuals Twin pairs

AgilentID GeneSymbol logFC p-value logFC p-value

A 23 P116765 LALBA -0.341467262  0.026630571 -0.317857143 0.039851353
A 23 P144126 FETUB -0.324129125  0.026782515  -0.370152286 0.00660538
A 23 P147277 TSEN54 -0.289642857  0.000957359 -0.258285714 0.016119455
A 23 P165360  ASB1 -0.295734503  0.00162521 -0.275161857 0.01588848
A 23 P29179 CRYBB3 -0.311184524  0.008083852  -0.209285714 0.090720581
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A_23_P8913 CA2 -0.540651786  0.007800016 -0.522714286 0.010506026
A_24 P144983 LRRC37BP1 -0.286532738  0.012710858 -0.339 0.006008341
A_24 P205427 -0.445098214  0.000274266 -0.575142857 0.001660414




Table S3. Evaluation of the network performance of the gene-phenotype relationships in the BN in

Figure 2A by comparison to the gene-phenotype relationships in the BN for the simulated data with 10%

noise level.?
total TP FP FN TN Sensitivity Specificity
10% 1 18 10 8 2 1756 0.833333  0.995465
10% 2 12 10 2 2 1762 0.833333  0.998866
10%_3 15 11 4 1 1760 0.916667  0.997732
10% 4 17 7 10 5 1754 0.583333  0.994331
10% 5 15 10 5 2 1759 0.833333  0.997166
10% _6 18 11 7 1 1757 0.916667  0.996032
10% 7 13 9 4 3 1760 0.75 0.997732
10% _8 10 7 3 5 1761 0.583333  0.998299
10% 9 15 8 7 4 1757 0.666667  0.996032
10%_10 17 9 8 3 1756 0.75 0.995465

average 0.766667  0.996712

*The total number of possible connections (gene-phenotype) is 1776 with 12 positive connections and
1764 negative connections.

total = total number of gene-phenotype interactions; TP = number of true positives; FP = number of false
positives; FN = number of false negatives; TN = number of true negatives.



Table S4. Evaluation of the network performance of the gene-phenotype relationships in the BN in

Figure 2A by comparison to the gene-phenotype relationships in the BN for the simulated data with 15%

noise level.?
total TP FP FN TN Sensitivity  Specificity
15% 1 12 7 5 5 1759  0.583333333 0.997165533
15% 2 11 6 5} 6 1759 0.5 0.997165533
15% 3 19 11 8 1 1756  0.916666667 0.995464853
15% 4 16 9 7 3 1757 0.75 0.996031746
15% 5 11 7 4 5 1760  0.583333333 0.997732426
15% 6 19 9 10 3 1754 0.75 0.994331066
15% 7 16 8 8 4 1756  0.666666667 0.995464853
15% 8 14 10 4 2 1760  0.833333333 0.997732426
15% 9 19 9 10 3 1754 0.75 0.994331066
15% 10 16 7 9 5 1755  0.583333333 0.994897959
average 0.691666667 0.996031746

*The total number of possible connections (gene-phenotype) is 1776 with 12 positive connections and

1764 negative connections.

total = total number of gene-phenotype interactions; TP = number of true positives; FP = number of false

positives; FN = number of false negatives; TN = number of true negatives.



Table S5. Evaluation of the network performance of the gene-phenotype relationships in the BN in

Figure 2A by comparison to the gene-phenotype relationships in the BN for the LOOCV data sets.*

total TP FP FN TN Sensitivity Specificity
LOOCV1 14 9 5 3 1759 0.75 0.997166
LOOCV2 11 8 3 4 1761  0.666667  0.998299
LOOCV3 17 10 7 2 1757  0.833333  0.996032
LOOCV4 14 9 5 3 1759 0.75 0.997166
LOOCV5 13 8 5 4 1759  0.666667  0.997166
LOOCV6 11 7 4 5 1760  0.583333  0.997732
LOOCV7? 12 9 3 3 1761 0.75  0.998299
LOOCVS 14 10 4 2 1760  0.833333  0.997732
LOOCV9 13 9 4 3 1760 0.75 0.997732
LOOCV10 15 9 6 3 1758 0.75  0.996599
LOOCV11 13 10 3 2 1761  0.833333  0.998299
LOOCV12 9 7 2 5 1762  0.583333  0.998866
LOOCV13 10 7 3 5 1761  0.583333  0.998299
LOOCV14 11 9 2 3 1762 0.75  0.998866
LOOCV15 13 11 2 1 1762  0.916667  0.998866
LOOCV16 13 9 4 3 1760 0.75 0.997732
LOOCV17 18 10 8 2 1756  0.833333  0.995465
LOOCV18 15 10 5 2 1759  0.833333  0.997166
LOOCV19 12 10 2 2 1762  0.833333  0.998866
LOOCV20 17 11 6 1 1758  0.916667  0.996599
LOOCV21 10 9 1 3 1763 0.75  0.999433
LOOCV22 11 7 4 5 1760  0.583333  0.997732
LOOCV23 11 8 3 4 1761  0.666667  0.998299



LOOCV24 14 11 3 1 1761  0.916667  0.998299
LOOCV25 11 11 0 1 1764  0.916667 1
LOOCV26 16 10 6 2 1758  0.833333  0.996599
LOOCV27 12 10 2 2 1762  0.833333  0.998866
LOOCV28 11 9 2 3 1762 0.75  0.998866
LOOCV29 16 11 5 1 1759  0.916667 0.997166
LOOCV30 14 7 7 5 1757  0.583333  0.996032
LOOCV31 13 11 2 1 1762  0.916667  0.998866
LOOCV32 12 7 5 5 1759  0.583333  0.997166
LOOCV33 12 9 3 3 1761 0.75  0.998299
LOOCV34 14 8 6 4 1758  0.666667  0.996599
LOOCV35 13 10 3 2 1761  0.833333  0.998299
LOOCV36 12 9 3 3 1761 0.75  0.998299
LOOCV37 16 9 7 3 1757 0.75  0.996032

average 0.761261  0.997392

*The total number of possible connections (gene-phenotype) is 1776 with 12 positive connections and

1764 negative connections.

total = total number of gene-phenotype interactions; TP = number of true positives; FP = number of false
positives; FN = number of false negatives; TN = number of true negatives.
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Figure S1. Volcano plot of all genes showing the negative log10 p-value against the log2ratios. The red

dots indicate the genes with absolute fold change > 1.2 and p-value < 0.05.
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Figure S2. Histogram distribution of log2 ratios of the phenotypic measurements cotinine and DNA-

adducts.
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