© 00 I O Ot B~ W N o~

W W N NN DN DNNDNDNDNIDN R R H B2 o o e
) S © 0 9 & O K W N R O © W 1 6 O b W N K O

DR. KEITARO MATSUO (Orcid ID : 0000-0003-1761-6314)

Article type : Original Article

Ovarian _cancer risk, ALDH2 polymorphism and alcohol drinking: Asian data

from theOvarian Cancer Association Consortium

Tomotaka Ugdi, Linda E. Kelemet) Mika Mizunao*, Jue-Sheng Orig Penelope M.
Webt®, Georgia Chenevistrench on behalf of the Australian Ovarian Cancer Study
Group Kristine G. Wicklund, Jennifer Anne DoherfyMary Anne Rossing®, Pamela J.
Thompson%.Lynne R. Wilken¥', Michael E. Carney, Marc T. Goodmat?*®, Joellen
M. Schildkraut*, Andrew Berchuck, Daniel W. Craméf'’ Kathryn L. Terry®*’ Hui
Cai'®xiaoow Shd® Yu-Tang Gad®, YongBing Xiang®, David Van Den Berd,
Malcom C_Piké'?2 Anna H. Wd", Celeste Leigh Pearcé®, Keitaro Matsub?*, on

behalf of the Ovarian Cancer Association Consortium.

1. Division of Molecular and Clinical Epidemiology, Aichi Cancer Center Research
Institute, Nagoya, Japan.

2. Division of Hematology, Saitama Medical Center, Jichi Medical Universityiy@®m
Saitama, Japan.

3. Department of Public Health Sciences, College of Medicine and Hollings Cancer

Center, Medical University of South Carolina, Charleston, SC, USA.

4. Department of Gynecologic Oncology, Aichi Cancer Center Hospital, Nagoya, Japan.

5. Geneties and Computational Biology Department, QIMR Berghofer Medical

Researchunstitute, Herston, QLD 4006, Australia

6. Population Health Department, QIMR Berghofer Medical Research Institute, Herston,

QLD 4006, Australia

This is the author manuscript accepted for publication and has undergone full peer review
but has not been through the copyediting, typesetting, pagination and proofreading
process, which may lead to differences between this version and the Version of Record.
Please cite this article as doi: 10.1111/cas.13470

This article is protected by copyright. All rights reserved


https://doi.org/10.1111/cas.13470�
https://doi.org/10.1111/cas.13470�

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

7. Program in Epidemiology, Division of Public Health Sciences, Fred Hutchinson
Cancer Research Center, Seattle, WA, USA.

8. Huntsman Cancer Institute, Population Health Sciences, University ofuJtah,

USA.

9. Department of Epidemiology, University of Washington, Seattle, WA, USA.

10. Cancer. Prevention and Control, Samuel Oschin Comprehensive Cancer Institute,
CedarsSinai‘Medical Center, Los Angeles, California, USA.

11. CancerEpidemiologlProgram, University of Hawaii Cancer Center, Hawaii, USA
12. Department of Obstetrics and Gynecology, John A. Burns School of Medicine,
University of Hawaii, Honolulu, Hawaii, USA.

13. Community and Population Health Research Institute, Departmentroé&ical
Sciences; CedaiSinai Medical Center, Los Angeles, California, USA.

14. Department of Public Health Sciences, The University of Virginia, Charlottesville,
VA, U SA.

15. Department of Obstetrics and Gynecology, Duke University Medical Center,
Durham Naorth Carolina, USA.

16. Obstetrics and Gynecology Epidemiology Center, Brigham and Women's Hospital,
Boston, Massachusetts, USA.

17. Harvard,I: H. Chan School of Public Health, Boston, Massachu$s#s,

18. Vanderbilt Epidemiology Center, Vanderbilt University School of Medicine,
Nashville, Tennessee, USA.

19. Department of Epidemiology, Shanghai Cancer Institute, Renji Hospital, Shanghai
Jiaotong Wniversity School of Medicine, Shanghai, China.

20. SKLORG & Department of Epidemiology, Shanghai Cancer Institute, Shanghai,
China.

21. Department of Preventive Medicine, Keck School of Medicine, University of
Southern California Norris Comprehensive Cancer Center, Los Angeles, Californi
USA.

22. Department of Epidemiology and Biostatistics, Mem@laanrKettering Cancer
Center, New York, New York, USA.

23. Department of Epidemiology, University of Michigan School of Public Health, Ann
Arbor, Michigan, USA.

This article is protected by copyright. All rights reserved



64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95

24. Department of Epidemiology, Nagoya University Graduate School of Medicine,
Nagoya, Japan.

Correspondence author:

Keitaro Matsuo, M.D., Ph.D., M.Sc.

Division ef Maolecularand Clinical Epidemiology
Aichi"Cancer‘Center Research Institute

1-1 Kanokoden, Chikusa-ku, Nagoya 48881, Japan
Phone: +81-52-764-2982Fax: +81-52-763-5233

E-mail: kmatsuo@aichec.jp

Word count:*3010
Number-of-Tables: 4
Number of Figures: 2

Supporting information: Number of Supplementary tables: 5

Summary
The ALDH2pelymorphism rs671 (Glu504LysausefLDH2 inactivation ancadverse

acetaldehyde exposure among Asians, but little is known of the association between
alcohol consumptioand rs671 andvarian cancefOvCa)in Asians. We conducted a
pooled analysis of Asian ancestry participants in the Ovarian Cancer Agsocia
ConsortiumWe includedsevencasecontrolstudies and one cohatudy comprising

460 invasiveDvCacases37 borderline mucinouSvCaand 1,274 controlsf Asian
descentwith information on recent alcohol consumption. The pooled odds (&Rs

with 95% confidence interval€l) for OvCarisk associated witalcohol consumption,
rs671and their interactiomereestimated using logistic regression models adjusted for
potential confounders. No significant associat@sobservedor daily alcohol intake
with invasivesOvC4OR comparing any consumption to none =0.83%

CI=0.58-1.18) or with individual histotypes. A significaaecreased risk was seen for
carriers of one or bothys alleles of rs671for invasivemucinousOvCa(OR=044; 95%
Cl1=0.20-0.97) and for invasive and borderline mucinous tumors combined (OR=0.48

95% CI=0.26-0.89)No significant interactiowas observetietweeralcohol
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consumption and rs671 genotypes. In concluselireportedalcohol consumptioat

the quantities estimated wast associated witlovCarisk among Asiar. Because the
rs671Lys allelecauseALDH2 inactivation leading to increased acetaldehyde exposure,
the observed inverse genedissociation with mucinous ovarian canisanferred to

mean thaaleehol intake may be risk factor for this histotyp& his associatiorwill

require replication in a larger sample.

Key Words A'pooled analysis; ovarian cancasians; ALDHZ2; drinking habit

[ntroduction

Ovarian canceris one of the most commongynecological cancers.
Approximately 239,000 females developgdew ovarian cancan 2012 and 152,000
women died globally of the diseasé Despiteits high incidence and mortality, the
etiologyris not fully understood however, stablishedepidemiologicalrisk factors for
ovarian/cancer includage,parity, oral contraceptive use, tubal ligation, amcerited
germline mutations iBRCAL andBRCA2.% 3

Alcahol consumption is one dhe possible modifiableisk factors for ovarian
cancer.Several studieBaveinvestigated the association between alcahivlking and
ovarian caneer risk and reported inconsistesults*** To resolve this inconsisency,
pooledanalyses have beetonducted: **!" These studiesfailed to show a clear
association between alcohol drinking and ovarian cancerokiskall however,some
showed. adifferent trend in associatios with alcohol by histological subtypts®’
suggestinglifferent biological etiologieaccording to histology?

Generally, a differential distribution patternof the histological subtye of
epithelial ovarian cancer has beelmservedacross ethnicitieand countries® Among
Asianwomen the prevalence of serous adenocarcinoma is relatively low, whestas
of clear_cell adenocarcinoms higher, compared witlovarian cancer amongwvomen
of European descerfeurthermore, Asian women are likely to halerentgenetic and
socioculturals backgrounds which includes less alcohol consumptfdn lower
prevalence ofhormone therapysé’ and a different distribution ofthe aldehyde
dehydrogenase 2 A(DH2) polymorphism Glu504Lys (rs673 The 1671
polymorphism inALDHZ2 is more prevalent in Eagtsian populations(minor allele
frequency [MAF]in HapMapJPT=0.24 and 0.15in HapMapHCB)?*? and absent
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among Europeans (MAMHapViap-CEU=0) The Lys allele of rs671 is strongly
associated with inactivation of ALDH2' **which results in prolonged exposurethe
intermediate metabolitacetaldehydea potential carcinogeim various organ&*° To
our knowledge, there are no studies exploring the association between ré6iH?
and ovarianseancer risparticularly among Asian women

To.investigatewhether there is an association betwedcohol drinking,the
rs671"polymorphism idLDH2 and ovariarcancer riskwe anducted a poolednalysis
of data fromwomen ofAsian ancestryparticipating in theOvarianCancer Association
Consortium (@AC).

M aterialsand M ethods

Study population

We conducted this pooled analysis ussegencasecontrol studies and one
cohort study with information on alcohol consumptitom the Ovarian Cancer
Association Consortium (OCACWe includedt60 invasiveovarian cancer case3/
borderline mucinous tumors and 1,274 contOler borderline tumor@=23)except
mucinous were excluded from the analymsausgunlike other ovarian histotypes,
mutational"evidence suggests mucinous tumors progress along a multistep continuum
from bénign.to borderline to invasive tumdts.

Informationfrom the eight studiess summarized in Table 1. All study
participants.were of Asian ancestry in Jap#PiN? 3, China[SWH¥, Australia
[AUS®] /and'the USADOV>®, HAW?", NCO® 3 NEC* * andUSC*. Onestudy
was ahospital-basedtudy, Sx were populatiorbased studies, and one was a defined
cohort study. Informed consent was obtained from participating subjects in each of the
individual studies, and local human research investigations committees appaave
study.This investigatiorwas approved by a human research investigations committee at

Aichi Cancer Center.

Genotyping methods
Genotyping was carried out as part of the Collaborative Oncological
Geneenvironment Study (COG%$Ja collaboration between theGAC and three other

consortia. Full details of selectiaf single nucleotide polymorphisms (SNP), array
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160 design, genotyping and post-genotyping quality control have been described

161 elsewherd® SNPs on the iCOGS chip were categorized ihtee categoried)

162  selectedn the basis of pooled genomede association study dat2), selected for the

163  fine-mapping of published risk loci; and 3)lected on the basis of previous analyses or
164  specific hypotheses. The SNP rs671 on ALDH2 was a candidate SNP selected on the
165  basis of speeific hypotheses described above.

166 FortheOCAC samples genotyping of 211,155 SNPs in 47,&&0nplefrom

167 43 individual'studiesvas conducted using a custom lllumina Infinium array (iCOGS;
168 Illumina, San Diego, CA, USAjcrosgwo centers of which 44,308 passed quality

169 control. Genotypes were called using Illumina’s proprietary GenCall algorithm

170  Standardjuality control measures were applied across all SNPs and all samples.

171  Samples'were excluded for any of the following reasons: genotypically not female XX
172 (XY, XX¥orXO); overall call rate <95%; low or high heterozygosity (P <6)0

173 individuals not conardant with previous genotyping within th&€@C; individuals

174  where genotypes for the duplicate sample appeared to be from a different individual;
175  cryptic duplicates within studies where the phenotypic data indicated that the

176  individuals were different, dsetween studies where genotype data indicated samples
177  were duplicatesand samples frorfirst-degree relativesVe used the program LAMP

178 to assignh.ntercontinental ancestry on the basis of genotype frequencies in the European
179  Asian and African populationa OCAC samplesindividuals with >206 minority

180 ancestryfor.the Asianancestral grouprere considered mixed ancestry a&xdluded

181 based ot AMP analysis We then used a set of 37,000 unlinked markers to perform
182  principaleemponents analysis withthe Asian ancestrgroupto identify residual

183  population substructur®.For the analyses of Asian subjects, we incluileslprincipal

184 components as covariates.

185

186  Alcohol assessment and covariate data collection

187 Theharmonization of daily alcohol intake across OCAC studies was previously
188  described® Briefly, daily alcohol consumptiowasestimated using validated food

189 frequeng questionnaires (FFQs) in AUSDOV* HAW*®, NEC®, SWH' and USC

190 orfrom questions regarding alcohol intake embedded in a risk factor questionnaire
191 (NCO, JPN. The exposure period wése year preceding recruitment (AUS, HAW,
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JPN,NEC, SWH, USQ or at the time period approximateiyur (DOV) orfive (NCO)
years before the reference ddbaily alcohol consumption in granass determined by
summing the product of frequency of consumption of sptdilcoholic beverage
(beer, wine, and other alcoholic beverages, including liquor, Japanese Sake, Chuuhai
and Shoehu),by the alcohol content of each beverage using national estimates of alcohol
content for.that countrylotal alcohol intake was calculated as the sum of akdol
intaké'and used for the analysifie AUS, DOV, HAW, and NEC stigk provided the
informationfor white and red wine separately.

Key clinical, demographic and questionnaire data on study sulgeetbelow)
were merged into a common datdsgthe coordinating center and checked for

consistency.

Data analyses

Differences in categorized demographic variables between the cases and
controls were tested using the-slgjuare test except where there were a large number of
missing observations.

To_assess the strength of the associatwn@LDH2 polymorphism and daily
alcohol consumptionvith the risk ofinvasive ovarian cancer, odds ratios (ORs) with
95% confidence intervals (Cls) were estimated usingonditionallogistic regression
models.The alcohol consumption analyses used as the reference group women who did
not consume.any type of alcoholic beverage. Basetth@median value oframs per
day of alcohel consumed (total alcohol and alcohol from beer, wine [white, red] and
other alcehol)among controlg7.57 g/day) alcohol consumptionvas classifiednto
two (none, anyalcohol intak¢ and three categaes (none,up to and including the
median _intake more thanthe medianintake). Modelsfor the main effect of alcohol
were adjusted for agefive Asian principal components, smoking status (neeser
smokers)and studyMissing values for covariates were treated as dummy variables in
the models..Other possible confounders were excluded from the multivariate model, due
to a large number of missing observatioRgsk models associated with total alcohol
intake did not include other alcoholic beverage types. Risk models associated with beer,
wine or liquor intake included all three beverage types and were thus adjsezdii

other. Risk models associated with white or red wine intake included beer aod liq
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intake.

The ORs for the main effect &LDH2 genotypes on ovarian cancer risk were
adjuste for age five Asian principal componentsand studyunderboth codominant
and dominant;genetic models using the Glu/Glu genotypefesence We conducted
stratified.analyses by histological subtypesl appliech multinomial logistic regression
model toevaluateheterogeneityfor an associationof the ALDH2 Lys allele across
histolegical'subtype Models were compared using the likelihaate test.

To assesthe joint effect of genotypandalcohol intakewe created four categories
combining genotypevith alcohol intake: notLys allele carries and no alcohol intake
as areferencegroup, nonLys allele carries and any alcohol intakd.ys allele carriers
and no alcohol intake, and Lys allele carriers arydadcohol intake.

Eventhouglell study participants were of Asian ancesthe heterogeneity among
studies "might affect the results. Therefore, m@peatedall analysesusing random
effecs metaanalysedo calculate summary stughpecific estimates.

A P value less than 0.05 was considered statistically signifiédinanalyses were
performed using STATA version 13($tata Corp.College Station, TX, USA).

Results

Table, 1 shows the distribution of cases and contrblgs allele frequency
median agand the proportion of ever drinkefir each study. The median age of cases
and contrels.and theys allele frequeng varied acrossthe eight studieswith NEC
showing thetlowest allele frequency of 8.3% and NCO having the highest at 30%
among controls This reflecs thediverse compositiorof participants categorized as
“Asian”in these studies (e.g., Chinedapanese&lorean or Pilipino)However, the two
studiesconductedn Asian countrie(JPN and SWH) hacdelatively similar Lys allele
frequencies (29% and 23.8%, respectively.illustrate,the figuresshow the results
from superimposing the data from the first two orthogonal principal compofrernts
over 3Q000.unlinked markers from eaésian ancestrgtudy participanfrom a single
study“(bluecircleg onto the data from all Asiaancestrystudy participantsn OCAC
(blackcircleg, and where the black clusters segregated according to country of genetic
origin. In Figure 1,Asian participants from the two Asian countriesNJBapan)and

SWH (Shanghai)are shown in panels A anddhd participants from two other Asian
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256  studies, KRA (Korea) and CHA (Chinareshown in panels C and D. Figure 2 shows
257  Asian participants fronthe USC(California) and DOV (Washingtorgtudes in the
258 United Stategpanes A and B had allele frequenciesiapping toregions in Japan,
259  China_and the PhilippinesvhereasAsian participants from the HAW (Hawaistudy
260 had allelesfrequencies mapping more strongly and, not surprisingly, to regiomaim Ja
261 and the Philippines and to a lesser extentChina. Subsequent statistical models
262  controlléd™for this variability with the inclusion of five principal components
263  covariatesThe proportion of evedrinkers was lower in SWH and USC, compared with
264  other studies.

265 Demographic characteristics and selected lifestyle habgsudly subjectare
266 shown in/Table 2. The distribution of histological subs/@enonginvasive ovarian
267  cancer case@as 188 serous(40.9%), 42 mucinous (9%), 75 endometrioid(16.3%),
268 and 69relear cel(15.0%) adenocarcinoma®verall, he prevalence othe Lys allele
269  carrier was33.9% of cases and 3% of controls.The median total alcohol intake
270 among contrd who consumed alcohatcentlywas 7.57 gram per dag/day) Cases
271  were more likely to drink alcohdp-value<0.001)The proportion of ever smokers was
272 higher among caseQverall, the redian age of cases and controlssw4.0 and 52.2
273  years respectivelyA higherproportion of cases compared to contrelere observedn
274  the youngest.and oldest age gredfhe distribution of other variableage at menarche,
275  use of oral contraception, tubal ligation, low parigdy mass indexBMI), history of
276 any priorscancer and familpistory of breast or ovarian cancer in the faegree
277  relativegris shown in Table 2 but should be interpreted cautiously due to large number
278  of missingwdata for botbases and controls.

279 Table 3 presentthe association between daily alcohol intaked invasive
280  ovarian cancer risk ithe Asian populatioradjusting for age, smoking status, study and
281  principal componentsThe ORsassociatedvith total alcohol intake 00-7.6 g/dayand
282  7.6-192.6 g/dayamong all ovarian cancers were9®.(95%CI=059-1.45 and 069
283  (95%CI=0.42<1.14) respectively(trend p=0.188. No dggnificant associations were
284  observedor type of alcoholic beverageonsumedAnalyses that adjusted for several
285  covariateslisted in Table 2 showed similarends (data not shown)ln addition, we
286  performed analyses excluding younger subjects;dnimkers, or Lys/Lys genotype, but

287  none of the results were substantially altered (data not shown).
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Table 4 presestthe effect ofALDH2 rs671 genotypeand total alcohol intake
on invasive ovarian cancer riskoverall in the Asian population No significant
association betwean671 genotypes IALDH2 and invasivevarian cancer riskverall
was observedOR for dominant model=0.92; 95% CI=0-1118 p-value=0.490)No
significant=interaction betweeany alcohol consumptiorand rs671 inALDH2 was
observedinteractionp=0.634).

Table"4 also presents associatithesweenthe genotype and alcololintake
stratified by-histological subtyp&he Lys allele wassignificanty inversdy associated
with both invasive mucinous OR for dominant model6.44 95% CI=020-0.97
p-value=0041) and invasiveplus borderline mucinous tuma (OR in dominant
model=0.48 95% CI1.26-0.89 p-value=0018). We also included alcohol intake as a
covariate“in“this model, but none of the results were substantially alteredi@gnvas
mucinoustumor: OR for dominant model8.46 95% CI=021-1.04 p-value=0.062,
invasive plus borderline mucinous tumsr OR for dominahm model.46 95%
Cl=0.25-0.85 p-value=0.014).The test for heterogeneity for the association of the
ALDH2 Lys allele between the histologicsubtypes wasot significant @-value for
heterogeneity tes0.20. There waso significant associatiobetweenalcoholic intake
and ovarianseancer for any of the histological subtypbe ORsassociated with any
alcohol.intakewere less than with the exception oinvasive mucinougancer. fiere
was no significant interaction with alcohol consumption with anyhefassociations
(TableS1).

We “also performed metnalyses to calculate summary stspecific
estimates=(Tabke S2-5). Overall, the results did not change substantially, but the
mucinous tumor cases were too few to calculate a stpdgific OR, and thus some

studies were not included in medaalyses.

Discussion

In_this studywe did not observe significanassociatioa betweertotal alcohol
intakevand invasivevarian cancer risk in Asian populationde found that the Lys
allele of rs671was associated with a decreased riskaih invasivemucinousovarian
cancerand invasiveplus borderline mucinous ovadn cancersbut not the other

histotypes although the test foheterogeneity washot significant No significant
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interactions were observé@tween rs67fenotypes ilALDH2 andalcohol intake with
risk of invasiveovarian cancer.

Results fronepidemiological studies investigating the association between
alcohol drinking and ovarian cancer risk among Caucasians are inconsistatingepo
either a nulkassociatight? a positive associatioh **or negative associatiofis.

Alcohol has beehypahesized to induce carcinogenesis by inciegsirculating level
of estfogend?oxidative stress, acetaldehyde, or depletiofvlate®® In contrast,
alcoholis'reported to have protective potential against ovarian carcinogenesis by
decreasing follicle stimulating hormone, luteinizing hormand gonadotropins levels
Polyphenols.contained in red winereproposed to explain the inverse association
observed between red wine aisk of ovarian cancer risk® ** *We dd not observe
any statistically significant associations between alcohol intake and ovaneeran
the Asianparticipants in our study. The evidence to support a role of alcoholiemovar
cancer epidemiology in Asian populations is scarcenaagwarrantadditional
evaluationn larger studies

The present analysédso examinedvarian cancer risksingthefunctional ALDH2
rs671 polymorphismlrhelys allele acts as dominant negative, because the variant form
can suppréss.the activity of tBdu allele by the formation of heterotetramé&t©verall
37.6% of,ourstudy subjects were heterozygous or homozygous for the null variant of
ALDH2 rs671.Inactive ALDHZ2results in prolonged exposure to the metabolite,
acetaldehydgdollowing alcohol intakePPeak blood acetaldehyde concentrations post
alcohol challenge are 18 times and 5 times higher among homozygous null variant and
heterozygou$ individuals compared with homozygous wild type individu@ss
renders the consumptiaf alcohol unpleasant through inducing facial flushing,
palpitations, drowsiness and other symptoms. Consequentél_Bid2 rs671
genotype has been used as a surrogate for alcohol consumption in studies utilizing the
Mendelian Randomization approath>’ because its interpretatids not influenced by
confoundingsor biathat affects the interpretation sélf-reportedalcohol intake
Therefore, it would be expected tleatriers ofthelLys allele (null variant), which
associate with low alcohol intake, would e lower risk of ovarian cancemhich is
what was observed in the current studyifmasivemucinous ovarian cancandfor

combined invasive and borderline mucinous cancer (OR=0.48, p=01T0d8)mples
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352  that alcohol consumptiomaybe associated with increased risknoicinous ovarian

353  cancer

354 The strengths of this investigation include the analysis of individwal data from
3565  arelativelylarge sampleompared to previous studies, which allowed us to quantify
356  risk associations of th&LDH2 polymorphismgdetaileddrinking status and ovarian

357  cancer riskOther strengths are the uniform genotyping procedures and quality-control
358 measuresadopted/e were also able to control for population stratification by first
359  using LAMPranalysis talentify Asianancestral membedngp separate from other

360 genetically similar groups, and therluding five principal components as model

361 covariatego.control for residual genetic heterogeneity within the Asian membership
362  This study does have some weakn&se models for alcohol intake did not adjust for
363  all potential"'eonfounders, becawssubstantial number of subjefitsm a single study

364  (SWH) had'missing values faeverakovariatesFurther the selfreported alcohol

365  quantities were either too low oreasured with error and may have obscured an

366  association with ovarian cancer if it existglereashe genetic models are not

367 influenced by these limitations.e3pite the common prevalence of AleDH?2

368  polymorphism among Asiand)é small sample sizes for the histological type analysis
369  precludes @onclusiveinterpretation of the resulfer Mendelian Randomization, which
370  mustawaitfurther study witha large sample sizekinally, we did not adjust for

371  multiple comparisonand a cautious interpretation of the histologpecific results is

372  required.

373 In conclusionwe observed aimverse association betwetre Lys allele of rs671 in
374  ALDH2 and'mucinousvarian cancer risk ian Asian populatiorBecause the rs671

375 Lys allelecausesALDH2 inactivation leading to increased acetaldehyde exposure, the
376  observednverse genetic association with mucinous ovarian cancer is inferred to mean
377 that alcohol intake may be a risk factor for this histotype. Future investigesiog

378 evenlargerepidemiological studiesf Asiansis warranted.

379
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Figure legend:

Figure 1.Genetic ancestry of Asiansin OCAC studies conducted in Asian

Countries.

Plot ofithefirst2 principal components from each Asian ancestry participant from a
single 'study (blue circles) superimposed over the first 2 principal components from all
Asian ancestry,participants that were genotyped in OCAC (black circles). The black
circles take'the form of countries denoting participants with ancestrally similar allele
frequenecies. A. JPN (Japan). B. SWH (Shanghai, China). C. KRA (Korea). D. CHA
(China).
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Figure 2. Genetic ancestry of Asiansin OCAC studies conducted in the United

States.

Plot of the first2 principal components from each Asian ancestry participant from a
single studya(blue circles) superimposed over the first 2 principal components from all
Asian ancestry participants that were genotyped in OCAC (black circles). Ancestral
membership,of Asian participants in the US studies can be mapped to country of origin.
A. USC (California). B. DOV (Washington). C. HAW (Hawaii).

Suppor ting | nfor mation

Table S1. Interaction between ALDH2 genotype and alcohol intake according to the
histological subtype

Table S2.Assaciation between alcoholic beverage and invasive ovarian cancer risk
(Pooled analysis and meaaalysis)

Table S3rQdds ratios of invasivevarian cancer by ALDH2 genotype and alcohol
intake (Pooled analysis and metaalysis)

Table'$4. Odds ratios of mucinous invasive cancer by ALDH2 genotype and alcohol
intake (Pooled analysis and metaalysis)

Table S5. Odds ratios of mucinous (invasive + borderline) cancer by ALDH2 genotype

and alcehol intake (Pooled analysis and nagtalysis)
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