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Supplementary text

Quality protocol

For the PanCareLIFE cohort, genomic DNA was extracted from whole blood samples and genotyping was
performed using the Global Screening Array by Illumina, as previously described(1). A quality control
(QC) protocol containing multiple filters was applied to clean the genetic data(2). Both a SNP and
individual call rate filter of 97.5% were applied to remove poorly genotyped SNPs and individuals from
the data. A Hardy-Weinberg Equilibrium test (significance level <1x107) was employed to remove variants
containing potential genotyping errors. Furthermore, samples with excess heterozygosity, gender
mismatches and related samples were removed from the data. The majority of samples were from
European Ancestry. Imputation was performed using the Michigan Imputation Server using default
settings(3) with the Haplotype Reference Consortium (HRC r1.1) as reference panel(4). The same approach
has previously been used in large-scale population studies such as the Rotterdam Study(5) and Generation
R(6). Genotyping quality was double checked with the QuantStudio 7 Tagman for CYP3A4*3 (rs4986910).
For the St. Jude Lifetime Cohort study, genotyping was performed using Affymetrix HumanSNP6.0 array
(Affymetrix Incorporated, Santa Clara, CA). Quality control (QC) of this genotype data was performed
using PLINK, version 1.90 and was previously reported(7).

Statistical analyses

The candidate SNPs were tested for deviation from the Hardy-Weinberg equilibrium. By using an additive
mode of inheritance, SNP genotypes were estimated based on the imputed dosage information and were
coded according to the number of minor alleles as a value between 0 and 2.

Statistical analysis

For the logistic regression analysis, cases and controls for gonadal impairment were defined as follows: All
women aged 18 until 40 years at time of serum sampling were divided in four age categories (>18-25; >25-
32; 232-40; 240 years) to account for age-dependency of AMH. The categories are based on patient numbers,
driven by clinical relevance and to ensure sufficient power among the groups. Within these age categories,
AMH values were divided into tertiles, with the exception of the oldest age category in which the AMH
level variation was too small to adequately define tertiles. For the current analysis cases were defined as
CCS with an AMH level in the lowest tertile for their age category, thus considered to have a reduced
ovarian function. Controls were defined as CCS with an AMH-value in the highest tertile for their age
category and thus were assumed not to have a reduced ovarian function. Women over 40 years of age were
only considered a “case’ if they reported premature menopause (absence of menses for > 12 months before
the age of 40) at time of study. No ‘control” subjects were defined in this age group due to the inability to
identify reduced normal ovarian function at that age.

Heterogeneity in the meta-analysis

Heterogeneity between the cohorts was assessed using the estimated heterogeneity variance with
corresponding P-values. Low estimates of heterogeneity variance indicated sufficient similarity between
cohorts indicating that pooling was not unreasonable. Pooled estimates based on the fixed effects model
were presented. However, it should be considered that only two cohorts were compared.




Supplementary Tables:
Table S1. SD scores per age category for logAMH in the Discovery cohort

Age category  SD scores Frequency %

(years)

>18-25 <2 18 5.5
2--1 6 1.8
-1-0 76 23.2
0-1 214 65.4
1-2 13 4.0
Total 327 100.0

>25-32 <2 11 4.3
-2--1 8 3.1
-1-0 70 27.1
0-1 159 61.6
1-2 10 3.9
Total 258 100.0

>32-41 <2 14 10.0
-2--1 8 5.7
-1-0 25 17.9
0-1 80 57.1
1-2 13 9.3
Total 140 100.0

>41-60 <2 1 5.9
-2--1 2 11.8
-1-0 5 294
0-1 7 41.2
1-2 1 5.9
>2 1 5.9
Total 17 100.0

SD = standard deviation; logAMH = logtransformed Anti-Miillerian Hormone



Table S2. Mono-therapies and Combination therapies in both cohorts

Mono-/combination therapy

Discovery
PanCareLIFE cohort
(N=743)

Replication
SJLIFE cohort
(N=391)

Monotherapy:

Cyclophosphamide

Ifosfamide

Chlorambucil

Procarbazine

Mechlorethamine

Lomustine

Combination therapy:

Ifosfamide + Cyclophosphamide

Procarbazine + Cyclophosphamide
Mechlorethamine + Procarbazine

Chlorambucil + Procarbazine

Melphalan + Cyclophosphamide

Melphalan + Cyclophosphamide + Ifosfamide + Busulfan
Melphalan + Ifosfamide

Busulfan + Cyclophosphamide
Cyclophosphamide + Dacarbazine
Mechlorethamine + Cyclophosphamide
Melphalan + Ifosfamide + Busulfan
Procarbazine + Cyclophosphamide + Ifosfamide
Thiotepa + Cyclophosphamide

Thiotepa + Cyclophosphamide + Ifosfamide
Thiotepa + Cyclophosphamide + Melphalan + Busulfan

Carmustine + Cyclophosphamide + Melphalan + Ifosfamide

Carmustine + Cyclophosphamide
Mechlorethamine + Chlorambucil + Procarbazine
Melphalan + Cyclophosphamide + Busulfan

Thiotepa + Cyclophosphamide + Ifosfamide + Melphalan +

Busulfan

Thiotepa + Cyclophosphamide + Busulfan
Cyclophosphamide + Procarbazine + Dacarbazine
Cyclophosphamide + Procarbazine + Mechlorethamine
Cyclophosphamide + Procarbazine + Lomustine
Procarbazine + Lomustine
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The categories are mutually exclusive. SJLIFE = St. Jude Lifetime cohort



Table S3. Pharmacokinetics of alkylating agents

Alkylating agent Active/ CYP3A4  CYP2B6 CYP2C19  Other Polymorphism-
prodrug altering
pharmacokinetics
Cyclophosphamide Prodrug + ++ ++ CYP3A5 Yes(8, 9)
GSTs
Ifosfamide Prodrug + ++ ++ CYP2A6 Yes (8, 10)
CYP2B1
CYP2C8
CYP2C9
CYP3A5
GSTs
Procarbazine Prodrug + CYP1A4  Unknown
CYP3A5
Busulfan Active + CYP2C9  Yes (11, 12)
Melphalan Active - No(13)
CCNU/Lomustine  Active unknown unknown
BCNU/Carmustine Active unknown unknown
Chlorambucil Active GSTs Yes (14)
Thiotepa Prodrug ++ CYP3A4  Yes(10)
CYP3A5
Mechlorethamine Active unknown unknown

GSTs = Glutathione S-transferases



Table S4

. Results linear regression based on log-transformed AMH and interaction for Discovery cohort PanCareLIFE

Gene Variant Star- Model Variant, N (0/1/2) £ Beta (SE) P-value
allele interaction
CYP2C19 rs4244285 *2 1 rs4244285 536/189/18 -0.019 (0.047) 0.692
CED: 0 0 (ref) t 1.83E-28"
>0 — 4000 -0.031 (0.063) 0.629
>4000-8000 -0.240 (0.072) 0.001
> 8000 -0.727 (0.065) 5.83E-27
2 rs4244285 0.025 (0.081) 0.756
CED: 0 0 (ref) + 2.58E-21"
>0 — 4000 0.001 (0.073) 0.986
> 4000-8000 -0.227 (0.082) 0.006
> 8000 -0.719 (0.076) 3.07E-20
SNP*CED: 0 200/60/6 0 (ref) t 0.857"
>0 - 4000 129/50/4 -0.107 (0.124) 0.386
>4000-8000 89/25/4 -0.051 (0.141) 0.718
> 8000 118/54/4 -0.034 (0.124) 0.784
CYP2C19 rs12248560 *17 1 1512248560 432/274/37 -0.017 (0.041) 0.674
CED: 0 0 (ref) t 1.15E-28"
>0 - 4000 -0.030 (0.063) 0.631
> 4000-8000 -0.240 (0.072) 0.0009
> 8000 -0.729 (0.065) 3.63E-27
2 rs12248560 0.062 (0.068) 0.366
CED: 0 0 (ref) t 3.06E-14"
>0 — 4000 0.007 (0.082) 0.934
> 4000-8000 -0.222 (0.092) 0.016
> 8000 -0.620 (0.081) 5.88E-14
SNP*CED: 0 161/92/13 0 (ref) + 0.150"
>0 — 4000 99/77/7 -0.056 (0.108) 0.605
> 4000-8000 67/44/7 -0.047 (0.119) 0.691
> 8000 105/61/10 -0.240 (0.107) 0.025
CYP3A4 rs2740574 *1B 1 rs2740574 690/53/0 -0.004 (0.093) 0.963
CED: 0 0 (ref) t 1.26E-28"
>0 —4000 -0.031 (0.063) 0.619



> 4000-8000 -0.240 (0.072) 0.001
> 8000 -0.729 (0.065) 3.68E-27
12740574 -0.049 (0.152) 0.748
CED: 0 0 (ref) t 1.46E-25"
>0 — 4000 -0.046 (0.066) 0.487
> 4000-8000 -0.259 (0.074) 0.0005
> 8000 -0.714 (0.067) 1.11E-24
SNP*CED: 0 246/20/0 0 (ref) t 0.2437
>0 — 4000 165/18/0 0.166 (0.222) 0.455
> 4000-8000 114/4/0 0.520 (0.364) 0.154
> 8000 165/11/0 -0.202 (0.251) 0.420

CYP3A4 154986910 *3 rs4986910 735/8/0 -0.625 (0.252) 0.013
CED: 0 0 (ref) t 6.51E-29"
>0 — 4000 -0.027 (0.063) 0.672
> 4000-8000 -0.234 (0.072) 0.001
> 8000 -0.728 (0.065) 2.69E-27
rs4986910 0.185 (0.515) 0.719
CED: 0 0 (ref) + 9.83E-28"
>0 — 4000 -0.027 (0.063) 0.663
> 4000-8000 -0.215 (0.072) 0.003
> 8000 -0.712 (0.064) 2.71E-26
SNP*CED: 0 264/2/0 0 (ref) 0.015"
>0 — 4000 180/3/0 -0.317 (0.655) 0.629
> 4000-8000 116/2/0 -1.558 (0.740) 0.035
> 8000 175/1/0 -2.195 (0.821) 0.008

CYP3A4 1s35599367  *22 1$35599367 678/62/3 -0.001 (0.080) 0.988
CED: 0 0 (ref) + 1.23E-28"
>0 — 4000 -0.031 (0.063) 0.620
> 4000-8000 -0.240 (0.072) 0.001
> 8000 -0.729 (0.065) 3.75E-27
135599367 0.006 (0.131) 0.966
CED: 0 0 (ref) + 4.79E-28"
>0 — 4000 -0.012 (0.066) 0.852
> 4000-8000 -0.244 (0.076) 0.001



> 8000 -0.740 (0.067) 5.23E-26
SNP*CED: 0 241/24/1 0 (ref) + 0.465"
>0 — 4000 169/14/0 -0.244 (0.223) 0.274
> 4000-8000 106/11/1 0.038 (0.219) 0.861
> 8000 162/13/1 0.137 (0.210) 0.515
CYP2B6 rs8192709 ) rs8192709 678/63/2 0.047 (0.081) 0.560
CED: 0 0 (ref) + 1.69E-28"
>0 — 4000 -0.030 (0.063) 0.637
> 4000-8000 -0.238 (0.072) 0.001
> 8000 -0.727 (0.065) 5.59E-27
r$8192709 -0.020 (0.116) 0.860
CED: 0 0 (ref) 3.95E-297
>0 — 4000 -0.037 (0.066) 0.579
> 4000-8000 -0.229 (0.075) 0.002
> 8000 -0.765 (0.067) 1.50E-27
SNP*CED: 0 237/27/2 0 (ref) + 0.093"
>0 — 4000 167/16/0 0.038 (0.206) 0.855
> 4000-8000 110/8/0 -0.209 (0.263) 0.428
> 8000 164/12/0 0.489 (0.227) 0.031
CYP2B6 152279343 *6 152279343 410/279/54 -0.038 (0.039) 0.327
CED: 0 0 (ref) t 1.11E-28"
>0 — 4000 -0.033 (0.063) 0.603
> 4000-8000 -0.238 (0.072) 0.001
> 8000 -0.729 (0.065) 3.09E-27
152279343 -0.077 (0.064) 0.225
CED: 0 0 (ref) + 1.68E-177
>0 — 4000 -0.091 (0.081) 0.266
> 4000-8000 -0.268 (0.098) 0.006
> 8000 -0.738 (0.084) 8.02E-18
SNP*CED: 0 147/98/21 0 (ref) + 0.696"
>0 — 4000 106/67/10 0.118 (0.104) 0.256
> 4000-8000 58/50/10 0.057 (0.115) 0.621
> 8000 99/64/13 0.014 (0.102) 0.891
CYP2B6 rs3745274 *9 rs3745274 426/269/48 -0.045 (0.039) 0.250



CED: 0 0 (ref) t 1.21E-28"

>0 - 4000 -0.033 (0.063) 0.599

= 4000-8000 -0.236 (0.072) 0.001

= 8000 -0.729 (0.065) 3.22E-27

rs3745274 -0.083 (0.064) 0.197

CED: 0 0 (ref) t 7.03E-18"

>(0-4000 -0.096 (0.079) 0.229

= 4000-8000 -0.260 (0.096) 0.007

= 8000 -0.730 (0.081) 2.77E-18

SNP*CED: 0 154/94/18 0 (ref) t 0.562"

>(0-4000 111/64/8 0.138 (0.105) 0.188

>4000-8000 58/51/9 0.047 (0.114) 0.679

= 8000 103/60/13 0.001 (0.101) 0.991
CYP2B6 rs4802101 *1G rs4802101 118/336/289 -0.006 (0.034) 0.857

CED: 0 0 (ref) t 1.26E-28"

>(0-4000 -0.032 (0.063) 0.616

= 4000-8000 -0.240 (0.072) 0.001

= 8000 -0.729 (0.065) 3.67E-27

rs4802101 -0.083 (0.056) 0.142

CED: 0 0 (ref) t 4.84E-11"

>(0-4000 -0.183 (0.123) 0.139

= 4000-8000 -0.346 (0.158) 0.029

= 8000 -0.894 (0.126) 3.54E-12

SNP*CED: 0 43/118/105 0 (ref) t 0.383"

>(0-4000 32/88/63 0.125 (0.089) 0.160

>4000-8000 11/63/44 0.085 (0.112) 0.445

> 8000 32/67/77 0.133 (0.087) 0.127

CED = Cyclophosphamide equivalent dose; AMH = Anti-Miillerian hormone

treference is corresponding rs*CED 0 (ref). Multivariable model adjusted for 10 principal components, CED score and age at serum sampling
1 N= alternative allele frequency is reported as 0/1/2 (recalculated based on allelic dosage), other analysis are performed with allelic dosage.

~ the reported P-value is the overall P-value for the analysis.



Table S5. Results logistic regression based on lowest tertile of AMH vs highest tertile of AMH (N=243 vs N= 240) and interaction in Discovery cohort

PanCareLIFE
Gene Variant Star- Model  Variant, interaction N low N high OR (95% CI) P-value
allele AMH AMH
(0/1/2) 1 (0/1/2) %
CYP2C19 rs4244285 *2 1 rs4244285 173/60/7 174/61/8 0.900 (0.620 - 1.308) 0.582
CED: 0 1 (ref) 3.69E-14
>0 — 4000 1.303 (0.774 - 2.193) 0.320
> 4000-8000 4311 (2.411 - 7.706) 8.24E-7
> 8000 7.439 (4.287 - 12.909) 9.61E-13
2 154244285 0.607 (0.287 - 1.283) 0.191
CED: 0 1 (ref) 4.49E-11
>0 — 4000 0.964 (0.525 - 1.769) 0.906
>4000-8000 4.268 (2.211 - 8.237) 0.00002
> 8000 6.625 (3.510 - 12.504) 5.39E-9
SNP*CED: 0 40/10/0 81/26/4 1 (ref) 0.240
>0 — 4000 25/13/2 52/18/1 2.729 (0.959 - 7.767) 0.060
>4000-8000 41/9/2 20/7/2 1.104 (0.364 — 3.344) 0.861
> 8000 67/28/3 21/10/1 1.557 (0.543 - 4.461) 0.410
CYP2C19 rs12248560 *17 1 rs12248560 147/74/19 145/90/8 1.041 (0.749 - 1.449) 0.809
CED: 0 1 (ref) 4.27E-14
>0 — 4000 1.291 (0.767 - 2.172) 0.336
>4000-8000 4.287 (2.398 - 7.663) 9.01E-7
> 8000 7.325 (4.232 - 12.677) 1.12E-12
2 rs12248560 0.888 (0.480 - 1.643) 0.705
CED: 0 1 (ref) 4.52E-8
>0 — 4000 1.250 (0.643 - 2.429) 0.511
> 4000-8000 4.858 (2.337 — 10.100) 0.00002
> 8000 5.367 (2.781 - 10.357) 5.47E-7
SNP*CED: 0 34/13/3 68/40/3 1 (ref) 0.296
>0 — 4000 24/14/2 40/29/2 1.106 (0.433 - 2.827) 0.834
> 4000-8000 32/16/4 15/11/3 0.833 (0.331 — 2.099) 0.699
> 8000 57/31/10 22/10/0 2.161 (0.817 - 5.717) 0.121




CYP3A4

CYP3A4

CYP3A4

152740574

154986910

135599367

*1B

*3

*22

152740574
CED: 0

>0 - 4000
>4000-8000
= 8000
152740574
CED: 0

>0 — 4000
>4000-8000
> 8000
SNP*CED: 0
>0 - 4000
>4000-8000
= 8000
rs4986910
CED: 0

>0 — 4000
>4000-8000
> 8000
rs4986910
CED: 0

>0 - 4000
>4000-8000
> 8000
SNP*CED: 0
>0 — 4000
>4000-8000
> 8000
135599367
CED: 0

>0 — 4000
>4000-8000
> 8000

225/15/0

45/5/0
37/3/0
51/1/0
92/6/0
237/3/0

50/0/0"
39/1/0
51/1/0
97/1/0
218/21/1

226/17/0

105/6/0
63/8/0
27/2/0
31/1/0
241/2/0

110/1/0
71/0/0
28/1/0
32/0/0
226/16/1

1.105 (0.499 - 2.449)
1 (ref)

1.288 (0.765 - 2.169)
4314 (2.413-7.715)
7.352 (4.247 - 12.727)
2.104 (0.604 - 7.337)

1 (ref)

1.425 (0.824 - 2.465)
4.798 (2.629 - 8.754)
7.532 (4.272 - 13.280)
1 (ref)

0.314 (0.048 - 2.064)
0.122 (0.008 - 1.976)
0.911 (0.075 - 11.135)
1.665 (0.182 — 15.234)
1 (ref)

1.289 (0.766 - 2.170)
4.263 (2.383 - 7.627)
7.307 (4.223 - 12.644)
1.45E-10 (1.13E-40 - 1.87E+20 )
1 (ref)

1.187 (0.695 - 2.028)
4282 (2.375-7.723)
7.074 (4.070 — 12.293)
1 (ref)

1.287 (0.660 — 2.512)
1 (ref)

1.305 (0.775 - 2.197)
4.236 (2.369 - 7.577)
7.387 (4.265 - 12.795)

0.805
4.22E-7
0.341
8.23E-7
1.04E-12
0.243
1.53E-13
0.204
3.21E-7
2.99E-12
0.378
0.228
0.139
0.942
0.652
4.83E-14
0.339
0.000001
1.17E-12
0.522
9.62E-14
0.531
0.000001
3.96E-12
0.784

0.459
4.60E-14
0.317
0.000001
9.67E-13




CYP2B6

CYP2B6

rs8192709

1s2279343

*2

*6

rs35599367
CED: 0

>0 — 4000
>4000-8000
> 8000
SNP*CED: 0
>0 — 4000

> 4000-8000
> 8000
rs8192709
CED: 0
0-4000
4000-8000
> 8000
rs8192709
CED: 0

>0 -4000
>4000-8000
> 8000
SNP*CED: 0
>0 -4000
>4000-8000
> 8000
rs2279343
CED: 0

>0 — 4000
>4000-8000
> 8000
rs2279343
CED: 0

>0 — 4000

> 4000-8000
> 8000

46/4/0
35/5/0
45/6/1
92/6/0
218/22/0

43/7/0
35/5/0
47/5/0
93/5/0
130/90/20

102/8/1
70/1/0
25/4/0
29/3/0
220/23/0

99/12/0
65/6/0
27/2/0
29/3/0
138/82/23

0.886 (0.279 - 2.815)
1 (ref)

1.137 (0.661 - 1.957)
4.187 (2.269 - 7.726)
7.499 (4.239 — 13.265)
1 (ref)

11.930 (0.994 — 143.151)
1.351 (0.253 - 7.214)
0.678 (0.106 — 4.355)
1.245 (0.638 - 2.429)
1 (ref)

1.301 (0.773 - 2.190)
4.339 (2.426 - 7.762)
7.442 (4.290 - 12.909)
1.495 (0.546 - 4.091)
1 (ref)

1.311 (0.750 - 2.291)
4.407 (2.388 — 8.131)
8.147 (4.562 - 14.547)
1 (ref)

1.011 (0.197 - 5.194)
0.994 (0.135 - 7.301)
0.327 (0.053 - 2.009)
1.071 (0.789 — 1.453)
1 (ref)

1.299 (0.772 - 2.187)
4.304 (2.408 - 7.690)
7.373 (4.258 - 12.767)
1.287 (0.770 - 2.150)
1 (ref)

1.590 (0.807 - 3.135)
4.529 (2.102 - 9.758)
8.945 (4.389 — 18.231)

0.838
7.77E-14
0.642
0.000005
4.44E-12
0.183
0.051
0.725
0.682
0.521
3.54E-14
0.322
7.55E-7
9.19E-13
0.434
7.90E-14
0.341
0.000002
1,33E-12
0.630
0.990
0.995
0.227
0.661
3.82E-14
0.325
8.31E-7
9.86E-13
0.336
1.81E-9
0.180
0.000115
1.63E-9




CYP2B6

CYP2B6

rs3745274

rs4802101

*9

*1G

SNP*CED: 0
>0 — 4000
>4000-8000
> 8000
rs3745274
CED: 0

>0 — 4000

> 4000-8000
> 8000
rs3745274
CED: 0

>0 - 4000
>4000-8000
> 8000
SNP*CED: 0
>0 — 4000
>4000-8000
> 8000
rs4802101
CED: 0

>0 — 4000
>4000-8000
> 8000
rs4802101
CED: 0

>0 -4000
>4000-8000
> 8000
SNP*CED: 0
>0 -4000

> 4000-8000
> 8000

23/22/5
24/13/3
26/23/3
57/32/9
132/90/18

23/23/4
25/13/2
25/24/3
59/30/9
37/98/105

5/18/27
6/21/13
5/26/21
21/33/44

62/38/11
41/24/6
17/9/3
18/11/3
146/76/21

66/36/9
43/22/6
18/8/3
19/10/3
32/112/99

15/49/47
12/32/27
3/16/10
2/15/15

1 (ref)

0.692 (0.308 — 1.553)
0.929 (0.374 - 2.311)
0.713 (0.319 - 1.593)
1.120 (0.825 - 1.520)
1 (ref)

1.302 (0.774 - 2.193)
4.295 (2.404 - 7.675)
7.385 (4.264 - 12.788)
1.391 (0.828 - 2.337)
1 (ref)

1.683 (0.865 - 3.275)
4.407 (2.073 - 9.370)
9.055 (4.511 — 18.174)
1 (ref)

0.605 (0.267 — 1.374)
0.974 (0.391 — 2.424)
0.689 (0.309 - 1.536)
1.030 (0.778 - 1.365)
1 (ref)

1.298 (0.771 - 2.187)
4.306 (2.409 - 7.697)
7.357 (4.248 - 12.740)
1.434 (0.859 - 2.394)
1 (ref)

2.319 (0.765 - 7.029)
5.541 (1.505 — 20.402)
19.186 (5.811 — 63.344)
1 (ref)

0.644 (0.301 — 1.380)
0.841 (0.344 - 2.055)
0.490 (0.228 - 1.053)

0.767
0.372
0.874
0.409
0.467
3.92E-14
0.320
8.61E-7
9.60E-13
0.212
9.85E-10
0.125
0.000116
5.70E-10
0.589
0.230
0.955
0.363
0.836
3.95E-14
0.327
8.31E-7
1.06E-12
0.168
0.00001
0.137
0.010
0.000001
0.301
0.258
0.704
0.068




AMH = Anti-Miillerian Hormone; CED = cyclophosphamide equivalent dose; SNP = Single nucleotide polymorphisms; OR = Odds ratio; 95% CI = 95%
Confidence interval

Multivariable model adjusted for 10 principal components and CED score.

1 N= alternative allele frequency is reported as 0/1/2 (recalculated based on allelic dosage), other analysis are performed with allelic dosage.

~ There are no SNP carriers unexposed to CED for low AMH (controls). So it is not possible to run the interaction analyses for this SNP since there are no
controls (low AMH) with the SNP but without CED.



Table S6a. Logistic regression based on low AMH (<-1.55D) versus high AMH (>-1.55D) and interaction in Discovery cohort PanCareLIFE

Gene Variant Star- Model Variant, N low N high AMH OR (95% CI) P-value
allele interaction AMH (0/1/2) i
(0/1/2) I (N=676)
(N=50)
CYP3A4 rs4986910 *3 1 rs4986910 48/2/0 670/6/0 19.719 (2.12 - 183.410) 0.009
2 rs4986910
SNP*CED: 0 5/0/0" 256/2/0
>0 — 4000 1/0/0 176/3/0
>4000-8000 7/1/0 108/1/0
> 8000 35/1/0 130/0/0
CYP2B6 rs8192709 *2 1 rs8192709 48/2/0 613/61/2 0.501 (0.111 - 2.250) 0.367
2 rs8192709
SNP*CED: 0 5/0/0" 229/27/2
>0 - 4000 1/0/0 163/16/0
>4000-8000 7/1/0 102/7/0
> 8000 35/1/0 119/11/0
CYP2C19  rs12248560  *17 1 rs12248560 31/15/4 389/254/33 1.053 (0.629 — 1.764) 0.844
2 rs12248560
SNP*CED: 0 4/0/1 154/92/12 0.869 (0.180 — 4.191) 0.861
>0 — 4000 0/1/0 97/75/7 4.578 (0.134 - 156.7) 0.399
>4000-8000 6/1/1 60/43/6 0.817 (0.107 — 6.252) 0.845
> 8000 21/13/2 78/44/8 1.314 (0.243 - 7.116) 0.751

Low AMH < -1.55D, high AMH: >-1.5SD; Significant p-values are reported in bold.

~There are no SNP carriers unexposed to CED for low AMH (controls). So it is not possible to run the interaction analyses for this SNP since there are no controls
(low AMH) with the SNP but without CED.

1 N= alternative allele frequency is reported as 0/1/2 (recalculated based on allelic dosage), other analysis are performed with allelic dosage.

AMH = Anti-Miillerian Hormone; CED = cyclophosphamide equivalent dose; SNP = Single nucleotide polymorphisms; OR = Odds ratio; 95% CI = 95%
Confidence interval



Table S6b. Logistic regression based on low AMH (< -2SD) versus high AMH (= -2SD) and interaction in Discovery cohort PanCareLIFE

Gene Variant Star- Model Variant, N low Nhigh AMH OR (95% CI) P-value
allel interaction AMH (0/1/2) 1
e (0/1/2) 1 (N=688)
(N=38)
CYP3A4 154986910 *3 1 rs4986910 36/2/0 682/6/0 42.334 (4.01 — 446.95) 0.002
rs4986910
SNP*CED: 0 3/0/0 258/2/0
>0 - 4000 1/0/0 176/3/0
> 4000-8000 3/1/0 112/1/0
> 8000 29/1/0 136/0/0
CYP2B6  rs8192709  *2 1 rs8192709 37/1/0 624/62/2 0.336 (0.042 - 2.665) 0.302
rs8192709
SNP*CED: 0 3/0/0" 231/27/2
>0 -4000 1/0/0 163/16/0
> 4000-8000 4/0/0 105/8/0
> 8000 29/1/0 125/11/0
CYP2C19 1rs12248560 *17 1 rs12248560 23/12/3 397/257/34 1.189 (0.662 — 2.136) 0.562
1512248560
SNP*CED: 0 3/0/0" 155/92/13
>0 — 4000 0/1/0 97/75/7
>4000-8000 3/0/1 63/44/6
> 8000 17/11/2 82/46/8

Low AMH : <-25D, high AMH: >-25D; Significant p-values are reported in bold.

" There are no SNP carriers unexposed to CED for low AMH (controls). So it is not possible to run the interaction analyses for this SNP since there
are no controls (low AMH) with the SNP but without CED.

1 N= alternative allele frequency is reported as 0/1/2 (recalculated based on allelic dosage), other analysis are performed with allelic dosage.

AMH = Anti-Miillerian Hormone; CED = cyclophosphamide equivalent dose; SNP = Single nucleotide polymorphisms; OR = Odds ratio; 95% CI =
95% Confidence interval



Table S7a. Sensitivity analysis: linear regression on Discovery cohort survivors receiving cyclophosphamide as part of the treatment-regimen

Original Discovery cohort PanCareLIFE Only in cyclophosphamide group Discovery

corrected for CED categories (N=743) cohort PanCareLIFE corrected for CED
categories (N=361) *
Gene Variant Ref> Mod Variant, CED N Beta (SE) 95% CI P-value  Beta (SE) 95% CI P-value
Alt el interaction CycloN
(0/1/2) £
CYP3A4 rs4986910 C 1 rs4986910 356/5/0 -0.625 (0.252) -1.120--0.130 0.013 -1.031 (0.326) -1.671--0.390 0.002
CED: 0 288/4/0 0 (ref) 6.51E-29 -
>0 — 4000 -0.027 (0.063) -0.150-0.097 0.672 0 (ref) 2.39E-14
> 4000-8000 -0.234 (0.072) -0.376 --0.093 0.001 -0.145 (0.095) -0.331-0.041  0.127
> 8000 -0.728 (0.065) -0.854--0.601 2.69E-27 -0.739 (0.091) -0.917 - -0.560 6.72E-15
2 rs4986910 0.185 (0.515)  -0.826-1.197 0.719 -0.082 (0.432) -0.932-0.767  0.849
CED: 0 CED 0 (ref) 9.83E-28 -
>0 — 4000 167/3/0 -0.027 (0.063) -0.151-0.096  0.663 0 (ref) 4.42E-14
> 4000-8000 81/1/0 -0.215 (0.072)  -0.357--0.073 0.003 -0.105 (0.094) -0.291-0.080 0.264
> 8000 108/1/0 -0.712 (0.064) -0.838 --0.585 2.71E-26  -0.718 (0.090) -0.895--0.541 2.14E-14
SNP*CED: 0  cyclo 0 (ref) 0.015 -
>0 — 4000 167/3/0 -0.317 (0.655) -1.603-0.969 0.629 0 (ref) 0.004
> 4000-8000 48/0/0 -1.558 (0.740)  -3.010--0.107 0.035 -2.515 (0.818) -4.124 --0.907 0.002
> 8000 73/1/0 -2.195 (0.821)  -3.806 - -0.584 0.008 -1.783 (0.809) -3.375--0.191 0.028
CYP2B6 rs8192709 T 1 rs8192709 339/22/0 0.047 (0.081)  -0.111-0.205 0.560 -0.040 (0.159) -0.354 -0.274  0.802
CED: 0 273/19/0 0 (ref) 1.69E-28 -
>0 -4000 -0.030 (0.063)  -0.154-0.094 0.637 0 (ref) 6.03E-14
> 4000-8000 -0.238 (0.072)  -0.380--0.096  0.001 -0.148( 0.096) -0.337-0.041 0.124
> 8000 -0.727 (0.065)  -0.854--0.599 5.59E-27 -0.738 (0.092) -0.919 --0.557 1.62E-14
2 rs8192709 -0.020 (0.116)  -0.247-0.207 0.860 -0.004 (0.205) -0.406 - 0.399  0.985
CED: 0 CED 0 (ref) 3.95E-29 -
>0 -4000 157/13/0 -0.037 (0.066)  -0.167-0.093 0.579 0 (ref) 1.03E-13
> 4000-8000 78/4/0 -0.229 (0.075)  -0.376--0.082  0.002 -0.126 (0.099) -0.321-0.069 0.206
> 8000 104/5/0 -0.765 (0.067) -0.897--0.632  1.50E-27 -0.744 (0.094) -0.930 - -0.558 4.44E-14
SNP*CED: 0  cyclo 0 (ref) 0.093 -
>0 -4000 157/13/0 0.038 (0.206)  -0.367-0.442 0.855 0 (ref) 0417
> 4000-8000 45/3/0 -0.209 (0.263)  -0.726-0.308 0.428 -0.424 (0.419) -1.248-0.399 0.312



> 8000 71/3/0 0.489 (0.227)  0.044-0.935 0.031 0.226 (0.387) -0.536-0.988 0.561
CYP2C19 rs12248560 C>T 1 rs12248560 191/155/15  -0.017 (0.041) -0.097 -0.063  0.674 -0.031 (0.064) -0.158-0.095  0.627

CED: 0 158/123/11 0 (ref) 1.15E-28 -

>0 — 4000 -0.030 (0.063) -0.155-0.094  0.631 0 (ref) 6.70E-14

> 4000-8000 -0.240 (0.072) -0.382--0.098 0.0009 -0.146 (0.096) -0.335-0.042 0.128

> 8000 -0.729 (0.065) -0.856--0.601 3.63E-27 -0.736 (0.092) -0.917 --0.555 1.81E-14

2 rs12248560 0.062 (0.068) -0.072-0.196  0.366 -0.0004 (0.093)  -0.183-0.184  0.997

CED: 0 CED 0 (ref) 3.06E-14 -

>0 - 4000 93/70/7 0.007 (0.082)  -0.167-0.154  0.934 0 (ref) 0.000002

> 4000-8000 41/38/3 -0.222 (0.092) -0.402--0.042 0.016 -0.219 (0.129) -0.472-0.035  0.090

> 8000 57/47/5 -0.620 (0.081) -0.778 --0.461 5.88E-14 -0.632 (0.120) -0.869 - -0.396 2.48E-7

SNP*CED: 0  cyclo 0 (ref) 0.150

>0 -4000 93/70/7 -0.056 (0.108) -0.268 -0.156  0.605 0 (ref) 0.163

> 4000-8000 24/22/2 -0.047 (0.119) -0.281-0.187  0.691 0.130 (0.166) -0.197 - 0.456  0.435

> 8000 41/31/2 -0.240 (0.107) -0.450--0.030 0.025 -0.201 (0.151) -0.497 - 0.095 0.183

CED = cyclophosphamide equivalent dose; cyclo = cyclophosphamide; SNP = Single nucleotide polymorphisms. When the analysis is performed in

the cyclophosphamide group, there is no CED=0 group. Thus the reference group is the 0-4000 group. Significant p-values are reported in bold.
1 N= alternative allele frequency is reported as 0/1/2 (recalculated based on allelic dosage), other analysis are performed with allelic dosage.

~ In this group only patients who received cyclophosphamide as part of the treatment regimen are included in the analysis. Notably some patients

receiving other alkylating agents such as Ifosfamide monotherapy are excluded.



Table S7b. Sensitivity analysis: linear regression on Discovery cohort survivors receiving cyclophosphamide monotherapy group

original Discovery cohort PanCareLIFE Only in cyclophosphamide group Discovery

corrected for CED categories (N=743) cohort PanCareLIFE corrected for CED
categories (N=250)
Gene Variant Ref> Model Variant, CED N Beta (SE) 95% CI P-value  Beta (SE) 95% CI P-value
Alt interaction CycloN
(0/1/2) %
CYP3A4 rs4986910 C 1 rs4986910 247/3/0 -0.625 (0.252) -1.120--0.130 0.013 -0.130 (0.240)  -0.603 - 0.343 0.588
CED: 0 247/3/0 0 (ref) 6.51E-29 -
>0 - 4000 -0.027 (0.063)  -0.150-0.097  0.672 0 (ref) 0.104
>4000-8000 -0.234 (0.072) -0.376 --0.093 0.001 -0.046 (0.065)  -0.175 - 0.083 0.483
> 8000 -0.728 (0.065) -0.854 --0.601 2.69E-27 -0.157 (0.074) -0.303 - -0.012 0.035
2 rs4986910 0.185(0.515) -0.826-1.197 0.719 -0.138 (0.244) -0.618 - 0.341 0.570
CED: 0 CED? 0 (ref) 9.83E-28 -
>0 — 4000 162/3/0 -0.027 (0.063) -0.151-0.096  0.663 0 (ref) 0.104
>4000-8000 45/0/0 -0.215(0.072)  -0.357 --0.073 0.003 -0.044 (0.067) -0.177 - 0.089 0.513
> 8000 40/0/0 -0.712 (0.064) -0.838--0.585 2.71E-26 -0.160 (0.075) -0.308 - -0.012 0.034
SNP*CED: 0  Cyclo™ 0 (ref) 0.015 -
>0 —4000 162/3/0 -0.317 (0.655) -1.603-0.969 0.629 0 (ref) 0.959
>4000-8000 45/0/0 -1.558 (0.740) -3.010 - -0.107 0.035 -0.903 (8.473)  -17.596 - 15.791 0.915
> 8000 40/0/0 -2.195 (0.821)  -3.806 - -0.584 0.008 0.544 (2.025)  -3.445-4.534 0.788
CYP2B6 rs8192709 T 1 rs8192709 233/17/0 0.047 (0.081)  -0.111-0.205 0.560 -0.085(0.098)  -0.278 - 0.107 0.385
CED: 0 233/17/0 0 (ref) 1.69E-28 -
>0 - 4000 -0.030 (0.063)  -0.154-0.094 0.637 0 (ref) 0.107
>4000-8000 -0.238 (0.072)  -0.380--0.096 0.001 -0.045 (0.065) -0.173 - 0.084 0.493
> 8000 -0.727 (0.065)  -0.854--0.599 5.59E-27 -0.157 (0.074) -0.302 --0.011 0.035
2 rs8192709 -0.020 (0.116)  -0.247-0.207  0.860 -0.016 (0.117)  -0.245-0.214 0.893
CED: 0 CED” 0 (ref) 3.95E-29 -
>0 -4000 153/12/0 -0.037 (0.066)  -0.167-0.093 0.579 0 (ref) 0.122
>4000-8000 42/3/0 -0.229 (0.075) -0.376--0.082  0.002 -0.011 (0.068) -0.145-0.123 0.874
> 8000 38/2/0 -0.765 (0.067)  -0.897--0.632  1.50E-27 -0.154 (0.076) -0.304 - -0.004 0.044
SNP*CED: 0  Cyclo™ 0 (ref) 0.093 -
>0 - 4000 153/12/0 0.038 (0.206)  -0.367-0.442 0.855 0 (ref) 0.170



>4000-8000  42/3/0 -0.209 (0.263) -0.726-0.308  0.428 -0.467 (0.264)  -0.987 - 0.053 0.078

> 8000 38/2/0 0.489 (0.227)  0.044-0.935 0.031 0.097 (0.302)  -0.498 - 0.691 0.748

CYP2C19 rs12248560 T 1 rs12248560 137/103/10  -0.017 (0.041) -0.097-0.063  0.674 0.026 (0.042)  -0.057 - 0.109 0.541
CED: 0 137/103/10 0 (ref) 1.15E-28 -

>0 - 4000 -0.030 (0.063) -0.155-0.094  0.631 0 (ref) 0.107

>4000-8000 -0.240 (0.072)  -0.382--0.098 0.0009 -0.047 (0.065) -0.176 - 0.082 0.473

> 8000 -0.729 (0.065) -0.856 - -0.601 3.63E-27 -0.156 (0.074) -0.302 - -0.011 0.036

2 rs12248560 0.062 (0.068)  -0.072-0.196  0.366 0.005 (0.052)  -0.097 - 0.108 0.920
CED: 0 CED? 0 (ref) 3.06E-14 -

>0-4000 93/65/7 0.007 (0.082)  -0.167-0.154  0.934 0 (ref) 0.126

>4000-8000  21/22/2 -0.222 (0.092) -0.402--0.042 0.016 -0.082 (0.091)  -0.262 - 0.097 0.367

> 8000 23/16/1 -0.620 (0.081) -0.778 --0.461 5.88E-14 -0.183(0.092) -0.365 - -0.001 0.049
SNP*CED: 0  Cyclo™ 0 (ref) 0.150 -

>0 - 4000 93/65/7 -0.056 (0.108)  -0.268 -0.156  0.605 0 (ref) 0.791

>4000-8000  21/22/2 -0.047 (0.119) -0.281-0.187  0.691 0.065(0.113)  -0.157 - 0.287 0.566

> 8000 23/16/1 -0.240 (0.107)  -0.450 - -0.030 0.025 0.059 (0.124)  -0.185-0.304 0.633

Analysis on the subgroup of survivors of the Discovery cohort who received cyclophosphamide monotherapy. Monotherapy refers to alkylating agents only.
Notably these survivors may have received other non-alkylating agents during treatment. CED = cyclophosphamide equivalent dose; cyclo = cyclophosphamide;

SNP = Single nucleotide polymorphisms
Significant p-values are reported in bold.

1 N= alternative allele frequency is reported as 0/1/2 (recalculated based on allelic dosage), other analysis are performed with allelic dosage.
A number of survivors with 0/1/2 alternative alleles per CED category
A number of survivors with 0/1/2 alternative alleles per cyclophosphamide category



Table S8. Sensitivity analysis: linear regression on Discovery cohort survivors with correction for age at diagnosis

Discovery cohort PanCareLIFE

Discovery

PanCareLIFE

correction for age at diagnosis

Gene Variant Star- Model Variant, interaction N Beta (SE) P-value Beta (SE) P-value
allele (0/1/2) 1
CYP2C19  rs4244285 *2 1 rs4244285 536/189/18 -0.019 (0.047) 0.692 -0.019 (0.047) 0.679
Age at diagnosis - - -0.012 (0.005) 0.013
CED:0 0 (ref) 1.83E-28 0 (ref) 2.67E-27
>0 - 4000 -0.031 (0.063) 0.629 -0.033 (0.063) 0.596
> 4000-8000 -0.240 (0.072) 0.001 -0.208 (0.073) 0.005
> 8000 -0.727 (0.065) 5.83E-27 -0.713 (0.065) 4.58E-26
2 rs4244285 0.025 (0.081) 0.756 0.026 (0.081) 0.751
CED: 0 0 (ref) 2.58E-21 0 (ref) 2.33E-20
>0 - 4000 0.001 (0.073) 0.986 0.0001 (0.073) 0.998
>4000-8000 -0.227 (0.082) 0.006 -0.196 (0.082) 0.017
> 8000 -0.719 (0.076) 3.07E-20 -0.703 (0.076) 1.77E-19
SNP*CED: 0 200/60/6 0 (ref) 0.857 0 (ref) 0.838
>0 - 4000 129/50/4 -0.107 (0.124) 0.386 -0.113 (0.124) 0.360
> 4000-8000 89/25/4 -0.051 (0.141) 0.718 -0.042 (0.140) 0.766
> 8000 118/54/4 -0.034 (0.124) 0.784 -0.039 (0.124) 0.750
CYP2C19  rs12248560  *17 1 rs12248560 432/274/37 -0.017 (0.041) 0.674 -0.021 (0.041) 0.612
Age at diagnosis - - -0.012 (0.005) 0.013
CED: 0 0 (ref) 1.15E-28 0 (ref) 1.63E-27
>0 - 4000 -0.030 (0.063) 0.631 -0.033 (0.063) 0.599
>4000-8000 -0.240 (0.072) 0.0009 -0.207 (0.073) 0.005
> 8000 -0.729 (0.065) 3.63E-27 -0.715 (0.065) 2.86E-26
2 rs12248560 0.062 (0.068) 0.366 0.060 (0.068) 0.376
CED: 0 0 (ref) 3.06E-14 0 (ref) 8.81E-14
>0 - 4000 0.007 (0.082) 0.934 -0.004 (0.082) 0.959
>4000-8000 -0.222 (0.092) 0.016 -0.188 (0.092) 0.042
> 8000 -0.620 (0.081) 5.88E-14 -0.608 (0.081) 1.48E-13
SNP*CED: 0 161/92/13 0 (ref) 0.150 0 (ref) 0.168
>0 — 4000 99/77/7 -0.056 (0.108) 0.605 -0.067 (0.108) 0.537




>4000-8000 67/44/7 -0.047 (0.119) 0.691 -0.051 (0.119) 0.669

> 8000 105/61/10 -0.240 (0.107) 0.025 -0.235 (0.107) 0.028
CYP3A4 rs2740574 *1B rs2740574 690/53/0 -0.004 (0.093) 0.963 0.025 (0.093) 0.788

Age at diagnosis - - -0.012 (0.005) 0.013

CED: 0 0 (ref) 1.26E-28 0 (ref) 1.90E-27

>0 - 4000 -0.031 (0.063) 0.619 -0.035 (0.063) 0.579

>4000-8000 -0.240 (0.072) 0.001 -0.206 (0.073) 0.005

> 8000 -0.729 (0.065) 3.68E-27 -0.715 (0.065) 2.95E-26

rs2740574 -0.049 (0.152) 0.748 -0.031 (0.152) 0.836

CED: 0 0 (ref) 1.46E-25 0 (ref) 1.17E-24

>0 - 4000 -0.046 (0.066) 0.487 -0.049 (0.066) 0.458

>4000-8000 -0.259 (0.074) 0.0005 -0.226 (0.075) 0.003

> 8000 -0.714 (0.067) 1.11E-24 -0.703 (0.067) 4.92E-24

SNP*CED: 0 246/20/0 0 (ref) 0.243 0 (ref) 0.312

>0 - 4000 165/18/0 0.166 (0.222) 0.455 0.163 (0.222) 0.464

>4000-8000 114/4/0 0.520 (0.364) 0.154 0.489 (0.363) 0.179

> 8000 165/11/0 -0.202 (0.251) 0.420 -0.174 (0.250) 0.487
CYP3A4 rs4986910 *3 rs4986910 735/8/0 -0.625 (0.252) 0.013 -0.657(0.252) 0.009

Age at diagnosis - - -0.013 (0.005) 0.009

CED: 0 0 (ref) 6.51E-29 0 (ref) 9.68E-28

>0 - 4000 -0.027 (0.063) 0.672 -0.029 (0.063) 0.638

>4000-8000 -0.234 (0.072) 0.001 -0.200 (0.073) 0.006

> 8000 -0.728 (0.065) 2.69E-27 -0.713 (0.064) 2.27E-26

154986910 0.185 (0.515) 0.719 0.098 (0.515) 0.848

CED: 0 0 (ref) 9.83E-28 0 (ref) 1.03E-26

>0 - 4000 -0.027 (0.063) 0.663 -0.030 (0.063) 0.628

>4000-8000 -0.215 (0.072) 0.003 -0.184 (0.073) 0.012

> 8000 -0.712 (0.064) 2.71E-26 -0.698 (0.064) 1.83E-25

SNP*CED: 0 264/2/0 0 (ref) 0.015 0 (ref) 0.021

>0 - 4000 180/3/0 -0.317 (0.655) 0.629 -0.270 (0.653) 0.680

>4000-8000 116/2/0 -1.558 (0.740) 0.035 -1.436 (0.739) 0.052

> 8000 175/1/0 -2.195 (0.821) 0.008 -2.124 (0.818) 0.010
CYP3A4 rs35599367  *22 rs35599367 678/62/3 -0.001 (0.080) 0.988 -0.00001 (0.079) 0.9999



Age at diagnosis - - -0.012 (0.005) 0.013
CED: 0 0 (ref) 1.23E-28 0 (ref) 1.77E-27
>0 - 4000 -0.031 (0.063) 0.620 -0.034 (0.063) 0.587
>4000-8000 -0.240 (0.072) 0.001 -0.208 (0.073) 0.005
>8000 -0.729 (0.065) 3.75E-27 -0.715 (0.065) 2.95E-26
1rs35599367 0.006 (0.131) 0.966 -0.010 (0.130) 0.936
CED: 0 0 (ref) 4.79E-28 0 (ref) 3.76E-27
>0 — 4000 -0.012 (0.066) 0.852 -0.017 (0.066) 0.795
>4000-8000 -0.244 (0.076) 0.001 -0.213 (0.076) 0.005
>8000 -0.740 (0.067) 5.23E-26 -0.729 (0.067) 2.01E-25
SNP*CED: 0 241/24/1 0 (ref) 0.465 0 (ref) 0.424
>0 - 4000 169/14/0 -0.244 (0.223) 0.274 -0.225 (0.222) 0.312
>4000-8000 106/11/1 0.038 (0.219) 0.861 0.063 (0.219) 0.774
>8000 162/13/1 0.137 (0.210) 0.515 0.174 (0.209) 0.407
CYP2B6 rs8192709 *2 rs8192709 678/63/2 0.047 (0.081) 0.560 0.043 (0.080) 0.592
Age at diagnosis - - -0.012 (0.005) 0.014
CED: 0 0 (ref) 1.69E-28 0 (ref) 2,28E-27
>0 - 4000 -0.030 (0.063) 0.637 -0.033 (0.063) 0.602
>4000-8000 -0.238 (0.072) 0.001 -0.206 (0.073) 0.005
>8000 -0.727 (0.065) 5.59E-27 -0.713 (0.065) 4.17E-26
rs8192709 -0.020 (0.116) 0.860 -0.039 (0.115) 0.736
CED: 0 0 (ref) 3.95E-29 0 (ref) 4.06E-28
>0 - 4000 -0.037 (0.066) 0.579 -0.045 (0.066) 0.498
>4000-8000 -0.229 (0.075) 0.002 -0.197 (0.076) 0.009
> 8000 -0.765 (0.067) 1.50E-27 -0.753 (0.067) 7,55E-27
SNP*CED: 0 237/27/2 0 (ref) 0.093 0 (ref) 0.084
>0 - 4000 167/16/0 0.038 (0.206) 0.855 0.087 (0.206) 0.674
>4000-8000 110/8/0 -0.209 (0.263) 0.428 -0.202 (0.262) 0.442
>8000 164/12/0 0.489 (0.227) 0.031 0.505 (0.226) 0.026
CYP2B6 1rs2279343 *6 1rs2279343 410/279/54 -0.038 (0.039) 0.327 -0.039 (0.039) 0.315
Age at diagnosis - - -0.012 (0.005) 0.013
CED: 0 0 (ref) 1.11E-28 0 (ref) 1.55E-27
>0 — 4000 -0.033 (0.063) 0.603 -0.036 (0.063) 0.569




>4000-8000 -0.238 (0.072) 0.001 -0.205 (0.073) 0.005
>8000 -0.729 (0.065) 3.09E-27 -0.716 (0.065) 2.43E-26
rs2279343 -0.077 (0.064) 0.225 -0.075 (0.064) 0.239
CED: 0 0 (ref) 1.68E-17 0 (ref) 1.56E-16
>0 — 4000 -0.091 (0.081) 0.266 -0.091 (0.081) 0.262
>4000-8000 -0.268 (0.098) 0.006 -0.237 (0.098) 0.016
> 8000 -0.738 (0.084) 8.02E-18 -0.719 (0.084) 5,21E-17
SNP*CED: 0 147/98/21 0 (ref) 0.696 0 (ref) 0.697
>0 — 4000 106/67/10 0.118 (0.104) 0.256 0.113 (0.103) 0.274
>4000-8000 58/50/10 0.057 (0.115) 0.621 0.058 (0.114) 0.610
> 8000 99/64/13 0.014 (0.102) 0.891 0.004 (0.102) 0.969
CYP2B6 rs3745274 *9 rs3745274 426/269/48 -0.045 (0.039) 0.250 -0.046 (0.039) 0.237
Age at diagnosis - - -0.012 (0.005) 0.013
CED: 0 0 (ref) 1.21E-28 0 (ref) 1.67E-27
>0 — 4000 -0.033 (0.063) 0.599 -0.036 (0.063) 0.565
>4000-8000 -0.236 (0.072) 0.001 -0.203 (0.073) 0.006
> 8000 -0.729 (0.065) 3.22E-27 -0.715 (0.065) 2.54E-26
rs3745274 -0.083 (0.064) 0.197 -0.084 (0.064) 0.190
CED: 0 0 (ref) 7.03E-18 0 (ref) 5.11E-17
>0 - 4000 -0.096 (0.079) 0.229 -0.098 (0.079) 0.214
>4000-8000 -0.260 (0.096) 0.007 -0.231 (0.096) 0.017
> 8000 -0.730 (0.081) 2.77E-18 -0.713 (0.081) 1.38E-17
SNP*CED: 0 154/94/18 0 (ref) 0.562 0 (ref) 0.545
>0 - 4000 111/64/8 0.138 (0.105) 0.188 0.138 (0.105) 0.188
>4000-8000 58/51/9 0.047 (0.114) 0.679 0.054 (0.114) 0.635
> 8000 103/60/13 0.001 (0.101) 0.991 -0.004 (0.101) 0.970
CYP2B6 rs4802101 *1G rs4802101 118/336/289 -0.006 (0.034) 0.857 -0.006 (0.034) 0.854
Age at diagnosis - - -0.012 (0.005) 0.013
CED: 0 0 (ref) 1.26E-28 0 (ref) 1.79E-27
>0 — 4000 -0.032 (0.063) 0.616 -0.035 (0.063) 0.582
>4000-8000 -0.240 (0.072) 0.001 -0.208 (0.073) 0.005
> 8000 -0.729 (0.065) 3.67E-27 -0.715 (0.065) 2.87E-26
rs4802101 -0.083 (0.056) 0.142 -0.078 (0.056) 0.165




CED: 0

>0 -4000
>4000-8000
= 8000
SNP*CED: 0
>0 -4000
>4000-8000
> 8000

43/118/105
32/88/63
11/63/44
32/67/77

0 (ref)

-0.183 (0.123)
-0.346 (0.158)
-0.894 (0.126)
0 (ref)

0.125 (0.089)
0.085 (0.112)
0.133 (0.087)

4.84E-11
0.139
0.029
3.54E-12
0.383
0.160
0.445
0.127

0 (ref)

-0.174 (0.123)
-0.306 (0.159)
-0.873 (0.126)
0 (ref)

0.115 (0.089)
0.079 (0.111)
0.127 (0.086)

1.34E-10
0.158
0.054
1.01E-11
0.436
0.194
0.478
0.143

SE = standard error. CED = cyclophosphamide equivalent dose; SNP = Single nucleotide polymorphisms; Significant p-values are reported in bold.
1 N= alternative allele frequency is reported as 0/1/2 (recalculated based on allelic dosage), other analysis are performed with allelic dosage.



Table S9. Sensitivity analysis: linear regression on Discovery cohort survivors corrected for linear CED score and interaction with cyclophosphamide

Discovery cohort PCL | Discovery cohort PCL | N Interaction with | Interaction with
corrected for CED | corrected for CED linear 0/1/2) £ cyclophosphamide categories, | cyclophosphamide  linear,
categories corrected for CED categories” | corrected for CED linear™"
Gene Model Variant, Beta (SE) P-value Beta (SE) P-value Beta (SE) P-value Beta (SE) P-value
interaction
CYP3A4*3 1 rs4986910 -0.625 (0.252)  0.013 -0.610 (0.276) 0.027 735/8/0 -0.625 (0.252) 0.013 -1.088 (0.335) 0.001
CED: 0 0 (ref) 6.51E-29 | -2.90E-8 (5.20E-8) 0.577 0 (ref) 6.51E-29 | -2.79E-8 (5.26E- 0.596
8)
>0 - 4000 -0.027 (0.063)  0.672 -0.027 (0.063) 0.672
>4000-8000 | -0.234 (0.072)  0.001 -0.234 (0.072) 0.001
> 8000 -0.728 (0.065)  2.69E-27 -0.728 (0.065) 2.69E-27
2 rs4986910 0.185 (0.515) 0.719 -0.018 (0.324) 0.957 0.313 (0.449) 0.487 -0.419 (0.455) 0.357
CED: 0 0 (ref) 9.83E-28 | -2.80E-8 (5.17E-8) 0.588 0 (ref) -2.74E-8 (5.25E- 0.602
8)
>0 — 4000 -0.027 (0.063)  0.663 -0.020 (0.063) 0.754
>4000-8000 | -0.215(0.072)  0.003 -0.217 (0.072) 0.003
> 8000 -0.712 (0.064)  2.71E-26 -0.705 (0.064) 5.34E-26
SNP*CED: SNP* cyclo
0 0 (ref) 0.015 -0.00008 (0.00002)  0.001 447/4/0 0 (ref) -0.0001 (0.0001)  0.031
>0 - 4000 -0.317 (0.655)  0.629 167/3/0 -1.085 (0.563) 0.054
>4000-8000 | -1.558 (0.740)  0.035 48/0/0 -20.893 (8.541) 0.015
> 8000 -2.195(0.821)  0.008 73/1/0 -2.219 (0.780) 0.005
CYP2B6*2 1 rs8192709 0.047 (0.081) 0.560 0.087 (0.088) 0.323 678/63/2 0.047 (0.081) 0.560 -0.039 (0.157) 0.805
CED: 0 0 (ref) 1.69E-28 | -2.76E-8 (5.22E-8) 0.597 0 (ref) 1.69E-28 | -2.67E-8 (5.32E- 0.616
8)
>0 -4000 -0.030 (0.063)  0.637 -0.030 (0.063) 0.637
>4000-8000 | -0.238 (0.072)  0.001 -0.238 (0.072) 0.001
> 8000 -0.727 (0.065)  5.59E-27 -0.727 (0.065) 5.59E-27
2 rs8192709 -0.020 (0.116)  0.860 0.131 (0.091) 0.151 0.084 (0.097) 0.388 0.287 (0.186) 0.124
CED: 0 0 (ref) 3.95E-29 | -2.61E-8 (5.21E-8) 0.617 0 (ref) -2.52E-8 (5.29E- 0.634
8)
>0-4000 -0.037 (0.066)  0.579 -0.023 (0.065) 0.729




>4000-8000 | -0.229 (0.075)  0.002 -0.234 (0.073) 0.001
>8000 -0.765 (0.067)  1.50E-27 -0.718 (0.066) 6.87E-26
SNP*CED: SNP* cyclo
0 0 (ref) 0.093 -0.000006 0.064 405/44/2 0 (ref) -0.0001 (0.00002)  0.001
(0.000003)
>0 -4000 0.038 (0.206) 0.855 157/13/0 -0.084 (0.198) 0.672
>4000-8000 | -0.209 (0.263)  0.428 45/3/0 -0.069 (0.342) 0.839
> 8000 0.489 (0.227) 0.031 71/3/0 -0.350 (0.391) 0.370
CYP2C19*17 1 rs12248560 | -0.017 (0.041)  0.674 -0.011 (0.045) 0.804 432/274/37 | -0.017 (0.041) 0.674 -0.082 (0.058) 0.157
CED: 0 0 (ref) 1.15E-28 | -2.90E-8 (5.22E-8) 0.579 0 (ref) 1.15E-28 | -2.18E-8 (5.37E- 0.689
8)
>0 - 4000 -0.030 (0.063)  0.631 -0.030 (0.063) 0.631
>4000-8000 | -0.240 (0.072)  0.0009 -0.240 (0.072) 0.001
> 8000 -0.729 (0.065)  3.63E-27 -0.729 (0.065) 3.63E-27
2 rs12248560 | 0.062 (0.068) 0.366 -0.007 (0.045) 0.875 0.005 (0.054) 0.921 -0.085 (0.058) 0.146
CED: 0 0 (ref) 3.06E-14 | -1.95E-8 (5.31E-8) 0.714 0 (ref) -2.67E-8 (5.46E- 0.624
8)
>0 -4000 0.007 (0.082) 0.934 0.0002 (0.073) 0.998
>4000-8000 | -0.222 (0.092)  0.016 -0.269 (0.078) 0.001
>8000 -0.620 (0.081)  5.88E-14 -0.695 (0.071) 1.58E-21
SNP*CED: SNP* cyclo
0 0 (ref) 0.150 -2.88E-7 (2.89E-7) 0.319 274/151/26 | 0 (ref) 1.60E-7 (3.09E-7)  0.604
>0 -4000 -0.056 (0.108)  0.605 93/70/7 -0.066 (0.084) 0.431
>4000-8000 | -0.047 (0.119)  0.691 24/22/2 0.162 (0.118) 0.171
> 8000 -0.240 (0.107)  0.025 41/31/2 -0.200 (0.124) 0.108

PCL =PanCareLIFE cohort; CED = cyclophosphamide equivalent dose; SNP = Single nucleotide polymorphisms; cyclo = cyclophosphamide; Significant p-values

are reported in bold.

1 N= alternative allele frequency is reported as 0/1/2 (recalculated based on allelic dosage), other analysis are performed with allelic dosage.
" Multivariable model is adjusted for 10 principal components, CED score and age at serum sampling. For the interaction model cyclophosphamide categories
are used instead of CED to evaluate the contribution of cyclophosphamide in the interaction. Thus all other alkylating agents contributing to the CED score are

not used to create the categories in the interaction model.

A Multivariable model is adjusted for 10 principal components, CED linear and age at serum sampling. For the interaction model cyclophosphamide linear is

used instead of CED linear to evaluate the contribution of cyclophosphamide in the interaction.






Table S10. Logistic regression lowest tertile AMH vs highest tertile per year of age

Gene Variant Star- Model Variant, N low N high AMH OR (95% CI) P-value
allele interaction AMH 0/1/2) £
(0/1/2) 1
CYP3A4 rs4986910 *3 1 154986910 236 243 1.951 (0.199 - 19.178) 0.566
14986910 233/3/0 241/2/0 0.098 (0.000004 — 2360.5) 0.652
SNP*CED: 0 45/0/0 112/1/0
>0 — 4000 39/1/0 75/0/0 57926.5 (2.73E-41 — 9.223E+15) 0.837
>4000-8000 50/1/0 26/1/0 6.298 (0.0002 — 256814.8) 0.734
> 8000 99/1/0 28/0/0 141.787 (0.000007 — 2790864397) 0.563
CYP2B6 rs8192709 *2 1 rs8192709 236 243 1.343 (0.671 — 2.686) 0.404
rs8192709 215/21/0 22/21/0 1.151(0.373 - 3.556) 0.807
SNP*CED: 0 40/5/0 102/11/0
>0 - 4000 34/6/0 69/6/0 1.810 (0.342 — 9.580) 0.485
>4000-8000 45/6/0 25/2/0 1.423 (0.188 — 10.758) 0.732
> 8000 96/4/0 26/2/0 0.475 (0.059 — 3.833) 0.484
CYP2C19  rs12248560 *17 1 rs12248560 236 243 0.987 (0.709 — 1.374) 0.938
2 1512248560 146/72/18 145/88/0 0.860 (0.466 — 1.590) 0.631
SNP*CED: 0 31/11/3 69/40/4
>0 — 4000 23/15/2 43/29/3 1.200 (0.486 — 2.966) 0.692
>4000-8000 33/15/3 13/11/3 0.674 (0.260 — 1.749) 0417
> 8000 59/31/10 20/8/0 2.188 (0.810 — 5.907) 0.122

Low AMH: lowest tertile AMH per year of age; High AMH: highest tertile AMH per year of age; AMH = Anti-Miillerian Hormone; CED = cyclophosphamide
equivalent dose; SNP = Single nucleotide polymorphisms; OR = Odds ratio; 95% CI = 95% Confidence interval; Significant p-values are reported in bold.
1 N= alternative allele frequency is reported as 0/1/2 (recalculated based on allelic dosage), other analysis are performed with allelic dosage.



Table S11. Results of the replication analysis in the SJLIFE cohort

Gene Variant Model Variant, N (0/1/2) ¢ Beta (SE) P-value
interaction
CYP3A4*3 rs4986910 1 rs4986910 N=391 -0.88 (0.37) 0.02
379/12/0
CED: 0 - 0 (ref) 0.13
>0 — 4000 - 0.16 (0.29) 0.59
> 4000-8000 - -0.23 (0.17) 0.17
> 8000 - -0.31 (0.16) 0.05
2 rs4986910 - -0.81 (0.52) 0.12
CED: 0 - 0 (ref) 0.15
>0 - 4000 - 0.15 (0.30) 0.62
>4000-8000 - -0.21 (0.17) 0.22
> 8000 - -0.32 (0.16) 0.05
SNP*CED: 0 192/6/0 0 (ref) 0.82
>0 — 4000 20/1/0 0.20 (1.38) 0.88
> 4000-8000 74/4/0 -0.46 (0.84) 0.58
> 8000 93/1/0 0.83 (1.36) 0.54
CYP2B6*2 rs8192709 1 rs8192709 N=390* 0.06 (0.18) 0.74
345/40/5
CED: 0 - 0 (ref) 0.15
>0 — 4000 - 0.15 (0.29) 0.62
>4000-8000 - -0.25 (0.17) 0.14
> 8000 - -0.29 (0.16) 0.07
2 rs8192709 - -0.11 (0.29) 0.72
CED: 0 - 0 (ref) 0.09
>0 -4000 - 0.14 (0.31) 0.64
>4000-8000 - -0.24 (0.18) 0.18
> 8000 - -0.39 (0.17) 0.02
SNP*CED: 0 179/17/1* 0 (ref) 0.44
>0 -4000 19/2/0 -0.09 (0.98) 0.92
>4000-8000 67/7/4 0.01 (0.40) 0.98
> 8000 80/14/0 0.69 (0.47) 0.14




CYP2C19*17 1512248560 1 1512248560 N=390* -0.01 (0.11) 091

241/131/18
CED: 0 - 0 (ref) 0.15
>0 — 4000 - 0.13 (0.29) 0.65
> 4000-8000 - -0.25 (0.17) 0.14
> 8000 - -0.30 (0.16) 0.06

2 1512248560 - -0.15 (0.16) 0.38
CED: 0 - 0 (ref) 0.15
>0 — 4000 - -0.07 (0.34) 0.84
> 4000-8000 - -0.28 (0.21) 0.17
> 8000 - -0.44 (0.20) 0.03
SNP*CED: 0 125/66/6* 0 (ref) 0.53
>0 — 4000 15/5/1 0.58 (0.52) 0.26
> 4000-8000 51/23/4 0.08 (0.29) 0.78
> 8000 50/37/7 0.30 (0.26) 0.26

1 N= alternative allele frequency is reported as 0/1/2 (recalculated based on allelic dosage), other analysis should be performed with allelic dosage.

* 1 missing genotype. SJLIFE = St. Jude Lifetime Cohort.

AMH = Anti-Miillerian Hormone; CED = cyclophosphamide equivalent dose; SNP = Single nucleotide polymorphisms; Significant p-values are reported in
bold.



Table S12. CYP450 Pharmacogenetics

Gene + Star Variant Ref> POS Classification/  Functionality Metabolism of cyclophosphamide or alkylators (16, 17)
allele Alt (B38)(15)  Variant type
CYP2C19 *2  1s4244285 681G > A 10: Splicing 1331V  *2/*2 poor CYP2C19 enzyme is involved in metabolism of cyclophosphamide and ifosfamide.
(C) (18) 94781859  defect metaboliser(19) A splice site mutation in exon 5 (CYP2C19*2) is one of the most predominant null
alleles. Poor metabolizers are expected to have a reduced response + low toxicity
No function(20)  after cyclophosphamide treatment, due to decreased CYP2C19-mediated
activation(19).
Synonymous
variant (15) In a Japanese and European trial CYP2C19*2 had no effect on the pharmacokinetics
cryptic splice of cyclophosphamide. Notably cyclophosphamide is activated via multiple CYP
acceptor enzyme pathways.(19)
activation,
protein loss of AA + breast cancer + cyclophosphamide, doxorubicin and fluorouracil (FAC):
function (21) increased risk of neutropenia versus (vs) GG.(24, 25)
Defective AA + Systemic Lupus Erythematosus + cyclophosphamide: decreased
allele(22) cyclophosphamide metabolism (lower concentrations of active metabolite +
decreased risk of toxicity (ovarian, gastrointestinal, or hematological)) vs GG.(18,
Truncated and 24)
non-functional
enzyme (23) AA + Breast Cancer + cyclophosphamide and doxorubicin treatment: increased risk
of poorer outcome vs GG.(24, 26)
CYP2C19*2 variants have a protective effect on ovarian function (27, 28).
There are limited data correlating genotype to cyclophosphamide
pharmacokinetics (29)
CYP2C19%17  rs12248560 C>A/C>T 10: Intron variant, novel allele CC genotype + breast cancer + cyclophosphamide, doxorubicin and fluorouracil
-806C>T 94761900  benign (15) carrying - (FAQ): increased risk for leukopenia compared to CT or TT genotype.(24, 25)
806C>T and
4195C > T -3402C>T: effect
(18) on promoter




activity; effect

C>T transition in the promoter creates a consensus binding site for the GATA

on RNA transcription factor family and results in increased CYP2C19 expression and
abundance(30) activity(24)

increased

function (20)

Ultra rapid

metaboliser (22)

CYP3A4*1B  rs2740574 -392A>G 7: Benign, Alt allele: The CYP3A subfamily is involved in metabolism of >50 % of clinically used drugs,
(31) 99784473  intergenic increases including anticancer drugs (cyclophosphamide, ifosfamide, thiotepa, etoposide,
CT variant(15) expression: teniposide, docetaxel, paclitaxel, irinotecan, toremifene, vinblastine, vincristine,
(forward promotor higher vinorelbine, gefitinib, imatinib, and erlotinib). Enzyme activity ranges widely and
strand) poly- activity(34) is largely affected by non-genetic factors (age, health status, endogenous hormone
(15) morphism (21) Increased levels, environmental stimuli). About 40 variants are described for CYP3A4, but
CT/A/G transcriptionin  genetic variability in CYP3A alone is insufficient to explain its widely ranging
(32) vitro (35) enzyme activity.(19) 30-60% of liver cytochrome P450 protein is CYP3A4(38). It has

Decreased been shown that the CYP3A4*1B allele is linked to the CYP3A5*1 allele, and in this
-290A>G clearance(36) way is correlated with an increased total CYP3A activity, mainly caused by the
(in gene decreased CYP3A5 expressor phenotype (39-43).
promoter) metabolism of
(33) cyclophosphami  Premenopausal + CC + breast cancer + cyclophosphamide: longer time before
de (37) chemotherapy-induced ovarian failure vs TT.(24, 33)

Transcription regulation and functional significance are controversial (44, 45). In
vitro: increased transcription/expression, leading theoretically in vivo to higher
enzymatic activity, higher cyclophosphamide activation and higher risk of ovarian
failure (35). (35, 38).

CYP3A4*1B + cyclophosphamide-based chemotherapy in young breast cancer
survivors: higher risk of ovarian failure vs wildtype genotype(33)

CYP3A4*1B gives worse cancer survival vs wildtype (46).
Decreased CYP3A4 function in carriers of the CYP3A4*1B variant genotypes (47,
48).




Notably mechanisms for cancer survival and ovarian failure are more complex than
chemotherapy metabolism.

There are limited data correlating genotype to cyclophosphamide
pharmacokinetics.(49, 50)

No impact of CYP3A4*1B genotypes on cyclophosphamide and 4-
hydroxycyclophosphamide clearance (underpowered study) (49).

CYP3A4*3 154986910 A>G 7: Missense Clinical Allele G is not associated with metabolism of ambrisentan, aripiprazole,
23171T 99760901  Met445Thr significance not  atorvastatin, donepezil or olanzapine in healthy individuals as compared to allele
>C (31, 51) reported. (21) A. (24, 54)
T1437C Possibly
(52) decreased? (34)  CYP3A4*3 + *20 + *22 are associated with increased exposure to fentanyl, imatinib
Unclear/not or quetiapine and with increased clearance of fesoterodine in healthy individuals

significant(53) as compared to CYP3A4*1. (24, 54)

Genotype AG is not associated with response to atorvastatin as compared to
genotype AA.(24, 53)

No reported effect on metabolism of cyclophosphamide. (24)

CYP3A4*22 rs35599367 G>A 7 Intron Intron The T allele was associated with decreased clearance of sunitinib .(56)
99768693  variant.(15) variant.(15)

CYP3A4*22 proves correlated with a lower CYP3A4 enzymatic activity in vivo in

Reduced mRNA  cancer patients, as determined with the golden standard probes Midazolam and the

expression, low  Erytromycin Breath test.(57)

enzyme CYP3A4*22 is correlated with an increased toxicity on paclitaxel(58)

activity(54) CYP3A4*22 has a small but clinical insignificant impact on the pharmacokinetics of
sunitinib.(19)

Decrease of

function, CYP3A4 *22: increased simvastatin concentrations and increased cholesterol-

decrease of lowering response.(55)

clearance(55)




CYP3A4 *22: significantly decreased CYP3A4 enzyme level and activity and altered
pharmacokinetics and dynamics of simvastatin, atorvastatin, and lovastatin.(59)

No information on alkylating agents or cyclophosphamide specifically.

CYP2B6*2 158192709 64C > T 19 Missense Normal function There are limited data correlating genotype to cyclophosphamide
(18) 40991369  Arg22Cys (60) pharmacokinetics.(61, 62)
Missense rs8192709: response to immunosuppressive drugs (P =.0167 for cyclophosphamide-
Clinical induced hemorrhagic cystitis)(63)
significance not
reported (21) Allele T + cyclophosphamide and doxorubicin + Breast Neoplasms: increased
likelihood of dose delay vs allele C.(26)
CC genotype + leukemia + cyclophosphamide in recipients of HLA-identical
hematopoietic stem cell transplantation: decreased, but not absent, risk for
hemorrhagic cystitis vs CT or TT genotype.(64)
CYP2B6%6 rs2279343 785A>G 19: Missense Decreased CYP2B6 converts cyclophosphamide to active form 4-hydroxycyclophosphamide.
(18, 21) 41009358  Lys262Arg cyclophosphami  CYP2B6*6 = most common functionally deficient allele. One CYP2B6*6 variant

de clearance

Increased risk
mucositis (63)
thus possibly
also decreased
clearance

allele: lower cyclophosphamide clearance vs homozygous wildtype patients (no
impact on clinical outcome). *6 allele: higher rate of cyclophosphamide 4-
hydroxylation. (19)

Overall effect of CYP2B6*6 expression on pharmacokinetics + therapeutic
efficacy/toxicity of cyclophosphamide is difficult to predict and depends on the
dominant effect (reduced enzyme expression or increased specific enzyme activity).
(19)

rs2279343: response to immunosuppressive drugs (P =0.46E-20 for
cyclophosphamide-induced mucositis)(63)

*1/*1 genotype + chronic lymphocytic leukemia + combination cyclophosphamide
and fludarabine treatment: higher chance of complete response and higher risk of
drug toxicities vs *1/%6 or *6/*6 genotype.(9)




*1/*1 diplotype + B-cell non-Hodgkin's lymphoma: increased cyclophosphamide
clearance vs *1/*6 or *6/%6 diplotype.(65)

AA + hematopoietic stem cell transplant + cyclophosphamide: decreased, but not
absent, risk for oral mucositis vs AG or GG genotype. (64)

CYP2B6*9 rs3745274 516G > T 19: Missense CYP2B6 *6 (G516T and A785G) variant associated with decreased bupropion
(A)(18) 41006936 T: GIn172His metabolism.(66)
T: GIn140His
A:GInl72 = GG genotype + Breast Cancer + cyclophosphamide and doxorubicin: likely to
A: GIn140 = require dose reduction vs TT genotype.(26)
Decreased Leukemia patients treated with cyclophosphamide receiving HLA-identical
metabolism hematopoietic stem cell transplantation from donors with the GG genotype have
increased risk of developing veno-occlusive disease of the liver vs donor cells with
the GT or TT genotype. (64)
*1/*1 genotype + chronic lymphocytic leukemia + combination cyclophosphamide
and fludarabine: higher chance complete response + higher risk of drug toxicities
vs *1/*6 or *6/*6 genotype.(9)
CYP2B6*1/*1 diplotype + B-cell non-Hodgkin's lymphoma: increased clearance of
cyclophosphamide vs *1/*6 or *6/*6 diplotype.(65)
CYP2B6 rs4802101 T>CAG 19 Regulatory Decreased CC genotype: decreased metabolism of cyclophosphamide = decreased
*1G (60) -750 T>C 40990556  region variant metabolism(18)  concentrations of active cyclophosphamide metabolites + decreased risk of
(18) Enhancer? Decreased gastrointestinal toxicity or leukopenia vs CT or TT genotypes.(18)
-750 T>C cyclophosphami  Chinese population: high LD (1D’ | = 0.894) between 64C > T (rs8192709) and -750 T

de metabolism

> C (rs4802101).(18)




Figure S1. Tertiles of AMH levels
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Figure S2. SD scores of LogAMH levels
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Figure S3. SD scores of LogcAMH
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Figure S4. Cyclophosphamide major biotransformation pathways
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Cyclophosphamide (CPA) is a prodrug whose activation to 4-hydroxycyclophosphamide (4-OH-CPA)
is catalyzed by the hepatic cytochrome P450 (CYP) isozymes including CYP2A6, 2B6, 3A4, 3A5, 2C9,
2C18 and 2C19. The highest 4-hydroxylase activity is displayed by CYP2B6. 4-OH-CPA and
aldophosphamide are in tautomeric equilibrium. Without enzymatic involvement, aldophosphamide

then forms the active phosphoramide mustard and the byproduct acrolein. In alternative pathways,
dechloromethyl-CPA and chloroacetaldehyde are formed mediated by CYP3A4/5. Also inactive 4-keto-
CPA, carboxyphosphamide, alcophosphamide and 4-glutathionyl-CPA can be formed. (10, 67)
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