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Gene-Gene and Gene-Environment Interactions in the Etiology of Breast Cancer

Introduction

Background: Breast cancer is the most common form of cancer
(other than skin) and a leading cause of cancer mortality among
women in the United States. The two known major susceptibility
genes, BRCA1l and BRCA2, do not explain a significant proportion
of familial breast cancer. Most breast cancer has a complex
multifactorial etiology. It 1s still unclear the number and
nature of genetic variants that predispose women to breast
cancer, and the interplay between these variants and
environmental factors. Recent studies have not shown any
consistency in the association of known genetic polymorphisms and
breast cancer risk. Most of these studies have had small sample
sizes and subjects have been predominantly Caucasians. Studies
to detect interactions typically require large sample sizes.
Differences in behavioral and cultural attitudes, ethnicity,
economic status, and lifestyle influences among different groups
of women require further study to determine how these factors
contribute to enhancing or reducing breast carcinoma risk.
Objective: The main objective of this proposal is to evaluate the
contributions of gene-gene and gene-environment interactions in
the etiology of breast cancer in three studies of breast cancer
risk (one ongoing and two proposed). The Specific Aims of this
study are to (1) evaluate the gene-gene and gene-environment
interactions in the study cohort of the Shanghai Breast Cancer
Study, (2) to evaluate the role of genetic factors, gene-gene
interaction, and gene-environment interaction in the study cohort
of the Nashville Breast health Study, and (3) to investigate the
association of breast cancer with lifestyle factors and
environmental exposures and evaluate the role of genetic factors,
gene-gene interaction, and gene-environment interaction in the
breast Cancer in West Africa Study (BCWAS).

BODY
Statement of Work
Task 1. To collate phenotype and genotype information on the

on-going Shanghai Breast Cancer Study (SBCS)
participants and conduct analyses of the Shanghai
Breast Cancer Study for two-level gene-gene and gene-
environment interactions, (Months 1-24):

From Annual Report #1: “The SBHS conducted its first round of
recruitment of 1,459 breast cancer cases and 1,560 age-frequency
matched controls in Shanghai from August 1996 to March 1998. The
SBHS is presently conducting a second phase of recruitment of
participants to increase its study sample size to 3,000 breast
cancer cases and 3,000 controls.”

a. Collation and editing of phenotype information of all SBCS
participants from already completed in person interviews
into a database (Months 1-3).

From Annual Report #1: “We completed the collation into a
database and edited the available phenotype information of 1,459
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cases and 1,556 controls in preparation for data analyses as
proposed within the first three months of the first year.”

b. Collation of genotype information of all the SBCS
participants for all the genes that genotyping assays have
been completed (Months 4-6).

From Annual Report #1: “The genotyping work has been ongoing and
has been completed for five functional polymorphisms. The first
polymorphism we selected for study in this CDA was the UGT1A1*28
polymorphism. Uridine diphospho-glucuronosyltransferase 1Al
(UGT1Al) is involved in catalyzing estrogen, the hormone that
plays a central role in the etiology of breast cancer. A common
polymorphism [A(TA) TAA(allele*1l) to A(TA),TAA change(allele*28)]
in the TATA-box of the promoter region of the UGT1Al gene has
been reported to have possible influences on the transcription of
this gene. The UGT1Al genotyping was completed in Dr. zZheng’s
laboratory at Vanderbilt University Medical Center, Nashville, TN
(VUMC) . Genotyping data were obtained from 1,047 (87.8%) cases
and 1,082 (82.6%) controls that had blood samples. The major
reasons for incomplete genotyping were insufficient DNA and
unsuccessful polymerase chain reaction (PCR).”

¢c. In collaboration with Dr. Wei Zheng, conduct analyses and
prepare manuscripts of the association of estrogen metabolic
genes with breast cancer in the Shanghai Breast Cancer Study
(Months 7-18).

The PI of this CDA (Dr. Adegoke) completed the analyses for
investigating the association of UGT1A1*28 polymorphism with the
risk of breast cancer among 1,047 breast cancer cases and 1,082
community controls in the sBCS and the evaluation of the
relationship of UGT1Al genotypes with plasma levels of estrone,
estrone sulfate, estradiol, testosterone, and sex hormone binding
globulins (SHBG) among 372 postmenopausal controls that were
measured for these molecules. The results of these analyses were
presented at the American Association for Cancer Research (AACR)
“Molecular and Genetic Epidemiology of Cancer” (AACR Special
Conferences in Cancer Research) Meeting, held from January 18-23,
2003, in Waikoloa, HI (Appendix I). In addition, a manuscript
was prepared and published entitled: “Genetic polymorphisms in
uridine diphospho-glucuronosyltransferase 1A1(UGT1Al) and risk of
breast cancer”. It was published in the journal Breast Cancer
Research and Treatment in 2004 (Appendix II).

Task 2. To actively participate in the fieldwork and conduct of
the Nashville Breast Health Study and conduct analyses
of the NBHS, (Months 1-48):

Dr. Adegoke wrote, in June 2003 that “The pilot phase of the NBHS
is ongoing. We submitted a funding proposal to the National
Cancer Institute for the full study phase in March 2003. Due to
the recruitment successes recorded so far in the pilot phase, the
target enrollment for the NBHS has been increased from 1,000
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incident breast cancer cases to 1,500 incident breast cancer
cases.”

The aims of the NBHS are:

1) To recruit 1500 incident breast cancer cases and 1500
frequency-matched controls in Nashville;

2) To conduct a phone interview to obtain information on NSAID
use, well-done meat intake, and other lifestyle factors;

3) To collect exfoliated buccal cell samples through mouth
rinsing and extract DNA from these samples;

4) To perform genotyping assays for the polymorphisms of the
following genes: CYP2C9, UGT1A6, UGT1Al, CUPlAl, CYPI1BI,
NAT1, NAT2, SULTAl, UGT1Al, GSTAl, GSTM1, GSTPl, GSTT1, and
COMT. The polymorphisms of these genes are summarized in
Table Bl and discussed in Sections Bl to B7.

5) To perform statistical analysis to evaluate the hypotheses
described above;

6) To store DNA samples for future study of other genetic
factors.

a. In collaboration with Dr. Wei Zheng, conduct analyses and
prepare manuscripts of the NBHS (Months 36-48).

Due to Dr. Adegoke’s sudden illness in April of 2004, task 2b was
not, and will not be able to be completed with the inclusion of
Dr. Adegoke in the work.

Task 3. To undergo intensive training in cancer biology,
advanced genetic and molecular epidemiology and
statistical genetics, (Months 6-15):

a. Audit course in Advanced Genetics: Biochemistry and
Cell Biology taught by Dr. Scott Hiebert, Wayne
Wahls, and Graham Carpenter at Vanderbilt University
Medical Center (VUMC) (Months 6-10).

b. Audit course in Cancer Biology taught by Drs. Graham
Carpenter, Roy Jensen, and Earl Ruley at VUMC
(Months 11-15).

c. Audit course in Cellular and Molecular Basis of
Pathology taught by Dr. Gregory Sephel at VUMC
(Months 11-15).

d. Audit course in Human Genetics taught by Drs.
Jonathan Haines and James Sutcliffe at VUMC (Months
11-15).

e. Audit course in Molecular Aspects of Cancer Research
taught by Dr. Graham Carpenter at VUMC (Months 11-
15).

From Annual Report #1 “On review of this training task by Drs.
Adegoke and Zheng, it was determined that Dr. Adegoke had had
formal training that involved much of the subject matter covered
in the courses that he had proposed to audit under this task.
His training as a physician, and a doctoral epidemiologist with
focus in cancer epidemiology has provided him with some of the
required background for this CDA. In addition, he has attended
many relevant courses, workshops, and conferences in the past
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three years that have further served as training for him for this
CDA. However, he will be auditing the Cancer Biology course
taught by Drs. Graham Carpenter, Roy Jensen, and Earl Ruley at
VUMC in the second year of this award and, the Molecular Aspects
of Cancer Research taught by Dr. Graham Carpenter in the third
yvear of this award. It has been deemed necessary that he takes
both courses at different times to allow him enough time to
participate on his other tasks on this award.” Dr. Adegoke
became ill late in the second year of his CDA so this task, as
written, would not have been completed.

Task 4. To conduct a case-control study of breast cancer risk
factors in West Africa, the Breast Cancer in West
Africa Study (BCWAS) (Months 24-48):

Annual Report #1: “Though this task was proposed for the third
and fourth year of this award, it was commenced in the first
yvear. Drs. Adegoke and Zheng made two preliminary visits to West
Africa in March 2002 (Dr. Adegoke) and June 2002 (Drs. Adegoke
and zheng) to finalize collaboration plans, discuss study
protocol development, and start off plans for this study. Dr.
Zheng’s trip to West Africa with Dr. Adegoke underscore his
strong commitment, not only to the success of this proposed
study, but also to Dr. Adegoke’s development into an independent
investigator.”

a. Develop and submit a grant proposal for institutional
funding or Cancer Center funding of pilot study of
breast cancer risk in West Africa (Months 24-28).

“A pilot project proposal for the BCWAS was developed and
submitted for competitive funding on the Comprehensive Meharry
Medical College/Vanderbilt-Ingram Cancer Center Cancer Research
Partnership (1 U54-CA9140801) funded by the National Cancer
Institute. Our pilot proposal was awarded a two-year funding
starting from May 2003 with the following objectives: a) to
develop the protocol for the recruitment of participants and
selection of appropriate controls; b) to develop and validate
culturally appropriate questionnaires for the collection of
demographic, lifestyle history, medical history, reproductive
history, family history, and anthropometrics measurements data;
c) to develop protocols for the collection, shipment to the
United States, and storage of blood samples, cheek cells, and
urine samples at Meharry Medical College; d) to determine the
response rates for cases and controls by study site and identify
strategies to increase participation as required in the larger
study; and e) to analyze the preliminary data collected.”
(Appendix III).

b. Develop recruitment strategy, develop manual of procedure for
the sites, visit West Africa to meet with collaborators, and
ship supplies to commence pilot study of BCWAS (Months 28-32).
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This task was completed and administration of the questionnaires
and collection of samples commenced during this time period. The
protocol is presented in Appendix IV and the Questionnaire for

c. Begin the pilot study of BCWAS with a total of 100 cases and
100 controls from 5 study sites at 20 cases and 20 controls
from each site (2 sites in Ghana and 3 sites in Nigeria)
(Months 33-36).

Logistical problems required abandonment of the Ghana site for
now. The current collaborations are with one group in Nigeria
and one group in Kenya. Our goal is to acquire a total of 200
cases and 200 controls from the sites, collectively. Currently
we have 36 cases and 42 controls from Nigeria and 76 cases and 4
controls from Kenya. During the time of Dr. Adegoke’s illness,
the U54 funding period for the BCAWS project ran out.
Supplemental funding was awarded to Dr. Marshall by the MMC
Clinical Research Center, for continued acquisition of samples
and shipment to MMC and processing and genotyping of the samples.
The BCWAS (Breast Cancer in West Africa Study) study became the
BCAWS (Breast Cancer in African Women Study) as the replacement
of the Ghana sites with the Kenya sites resulted in this study no
longer targeting women in west Africa, but included an eastern
location as well.

a. In collaboration with senior colleagues, submit a grant to
conduct the full phase study of the BCWAS with a total
recruitment of 1,500 cases and 1,500 controls (Months 37-
40) .

Due to Dr. Adegoke’s illness, and the logistical problems that
resulted in the need to restructure the format for sample
delivery to MMC (vs Dr. Adegoke traveling to the sites and
bringing the samples back himself), this is delayed while we
accumulate the remainder of the samples for the pilot project.
We are in communication with both sites in Africa and our
collaborators are excited to start sample collection again. We
expect that sample collection for the pilot will be completed by
June 2007. We plan to submit a grant to conduct the full phase
study in August of 2007.

e. In collaboration with Dr. Wei Zheng and West African
collaborators, start the full phase of BCWAS after necessary
amendments have been made to study protocol as suggested by
the results of the pilot study, and ship supplies to study
sites (Months 41-48).

For months 50-60, we have almost completed (to be completed July
6, 2007) the preliminary cleaning of the survey data from the
pilot study. This will allow us to identify weaknesses or
redundancies in the survey that need to be addressed in order to
begin the larger study. The acquisition and shipping of samples
has been working quite well so we do not anticipate any large
changes with the study protocol itself.
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Task 5. To conduct a cohort study, The West African women'’s

Health Study (WAWHS), (Months 36-48):

a. Identify potential West African collaborators, develop
recruitment strategy, draft manual of procedures, and
determine logistic requirements (Months 36-42).

b. In collaboration with senior colleagues and West African
collaborators, submit a grant to conduct a cohort study of
30,000 women in West Africa, the West African Women Health
Study (WAWHS) (Months 43-48).

We are currently in months 56-60 and are in the very early stages
of discussing future work with potential collaborators in Uganda
and South Africa. This continues to change the focus from only
West Africa to a broader range best described as Sub-Saharan
Africa.

Key Research Accomplishments

Participation in the analyses of the SBHS data. (Adegoke)

Participation in the conduct of the pilot phase of the NBHS.
(Adegoke)

Participation in the development and submission of the full-
study proposal for the

NBHS. (Adegoke)

Submission and funding, through a U54 award to MMC and VICC,
of the BCWAS pilot proposal. (Adegoke)

Development of collaborations with researchers in Nigeria
and Kenya. (Adegoke)

Development of appropriate questionnaires, with these
collaborators for assessing behavioral and genetic risk
factors contributing to breast cancer in African women.
(Adegoke)

Nigerian and Kenyan collaborators begin pilot phase of BCAWS
study. (Adegoke)

Acquisition of financial support, through the MMC-CRC, to
complete sample acquisition and analysis for BCAWS.
(Marshall)

Commenced critical analysis of questionnaire for further
development. (Marshall)

Research Accomplishments Timeline

January 2003: Presented the study, “Genetic polymorphisms
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in uridine diphosphoglucuronosyltransferase 1A1 (UGT1Al) and
risk of breast cancer” at the American Association for
Cancer Research molecular epidemiology meeting in Waikoloa,
Hawaii.

e March 2003. Participated in the submission of full-study
funding proposal resubmitted to the NCI.

e May 2003: Funding obtained to conduct the pilot project of
the BCWAS for 2 years starting immediately (Meharry Medical
College and Vanderbilt-Ingram Cancer Center).

e November 2003: First shipment of collection supplies to
Nigeria.

e December 2003: Finalization of survey.

e April 2004 While traveling to Africa for meetings with
collection sites, Dr. Adegoke becomes seriously ill. This
results in the rest of the timeline being shifted back by
approximately 1-2 years.

e June 2004: Publication of “Genetic polymorphisms in uridine
diphosphoglucuronosyltransferase 1Al (UGT1Al) and risk of
breast cancer.” Breast Cancer Research and Treatment
85:239-245. Authors: O0J Adegoke, XO Shu, Y-T Gao, Q Cai, J
Breyer, J. Smith and W. Zheng. This manuscript results in
the completion of Task 1.

e July 2005: Received 72 blood samples from Nigeria and
survey data in the form of an EXCEL workbook. (U54 funded
project resulting from CDA support.)

e February 2006: 39 blood samples arrive from Kenya along
with survey data in the form of an EXCEL workbook.

e September 2006: Re-established contact with Nigerian and
Kenyan collaborators in regards to the continuation of this
study to which they are agreeable.

e March 2007: Begin DNA extraction of blood samples for
genotype analysis (MMC-CRC funding for extraction and
analysis) .

e April 2007: 41 blood samples arrive from Kenya along with
survey data.

e April-May 2007: Survey data quality control is begun (will
complete in July).

10
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Reportable Outcomes

1) Recipient of AACR-HBCU Faculty Scholar Award for Cancer
Research to attend the “Frontiers in Cancer Prevention Research”,
AACR Special Conferences in Cancer Research. Boston, MA.

October 14-18, 2002.

2) Recipient of AACR-HBCU Faculty Scholar Award for Cancer
Research to attend the “Molecular and Genetic Epidemiology of
Cancer”, AACR Special Conferences in Cancer Research. Waikoloa,
Hawaii. January 18-23, 2003.

3) Recipient of AACR-HBCU Faculty Scholar Award for Cancer
Research to attend the 94™ Annual Meeting of the American
Association for Cancer Research (AACR), Washington D.C. July 11-
14, 2003.

4) Adegoke 0OJ, BelLue R, Gebretsadik T, Ahmed NU. Breast self
examination and clinical breast examination in Metropolitan
Nashville Health District. “Frontiers in Cancer Prevention

Research”, AACR Special Conferences in Cancer Research, Boston,
MA. (Abstract #B1l22, October 16, 2002).

5) Adegoke OJ, Shu XO, Smith J, Yu H, Jin F, Cai Q, Gao YT,
Zheng W. Genetic polymorphisms in uridine diphospho-
glucuronosyltransferase 1Al (UGT1Al) and risk of breast cancer.
“Molecular and Genetic Epidemiology of Cancer”, AACR Special
Conferences in Cancer Research, Waikoloa, HI. (Abstract #Al1l,
January 20, 2003).

6) Proposal for pilot project of the Breast Cancer in West
Africa Study submitted to the MMC/VICC Comprehensive Cancer
Center Research Alliance (1 U54-CA9140801) in February 2003.
Funded in May 2003.

7) Proposal for Molecular and Genetic Epidemiology of Breast
Cancer Training Program at Meharry Medical College (BC022334)
submitted to Department of Defense (U.S. Army) in August 2002.
(Investigators: Olufemi Adegoke (PI), Wei Zheng, Ana Grau, Carlos
Arteaga, Qiuyin Cai). Not funded.

8) Proposal for full-phase of The Nashville Breast Health Study
(RO1 CA100374) re-submitted to NIH in March 2003. (PI: Wei
Zheng). The proposal was ultimately funded (5R0O1 CA100374-03).

9) Adegoke 0OJ, Shu XO, Gao Y-T, Cai Q, Breyer J, Smith J and
Zheng W. Genetic polymorphisms in uridine diphospho-
glucuronosyltransferase 1Al (UGT1Al) and risk of breast cancer.
Breast Cancer Research and Treatment. 85: 239-245, 2004.

10) Proposal to Meharry Medical College Clinical Research Center
submitted and funded (November 2006) to support genotype analysis
of samples collected for the BCAWS study. Human subjects
protocol approved by MMC (December 2006). D.R. Marshall (PI).

11
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11) D.R. Marshall, Submission of Pfizer proposal to bring a
Visiting Professor of Oncology to MMC for a 3-day visit with
workshops. This was awarded to our department and we are
bringing Dr. Stephanie Jeffrey (Stanford). I would not have had
the knowledge to prepare this submission without the DOD CDA
experience.

12) Seminar, Surgery Grand Rounds at MMC, February 14, 2007.
“Breast cancer: Populations, People and Proteins.

13) D.R. Marshall (PI), Submission of DOD Concept Award Proposal
(Feb. 2007), “Inflammation, MHC, Race/Ethnicity and Breast
Cancer” . Not Funded.

14) D.R. Marshall (PI), Submission of pilot study LOI to the MMC
CRC (April 2007) for genetic analysis and generation of primary
breast cancer cell lines. Status: a full proposal was requested
that was submitted in May 2007. Projects are currently under
review.

15) Submission of DOD Synergy Award for Breast Cancer Research
(June 2007). “The multipotent influence of Vitamin D on breast
cancer risk”. D.R. Marshall (PI), primary submitter with Dr.
Alecia Malin-Fair (PI), co-submitter.

Conclusion

The first year of this CDA afforded Dr. Adegoke the opportunity
to expand on his understanding of the molecular epidemiology of
breast cancer through attendance and presentations at many cancer
research meetings. The result was that Dr. Adegoke was able to
acquire a significant amount of experience, fairly quickly,
towards his development as an independent investigator. Results
from the investigation of the association of UGT1A1*28
polymorphism with the risk of breast cancer in Chinese women
participating in the SBHS did not indicate a significant role for
this polymorphism in the risk of breast cancer. However, in the
analysis of hormone levels and UGT1Al genotype among
postmenopausal controls, we observed progressively lower blood
levels of estrone (El) and estrone sulfate (E1-S), and higher
levels of testosterone and sex-hormone binding globulins (SHBG)
with increasing presence of *28 allele compared to the wild *1/*1
genotype. Our observations suggest that genetic polymorphism in
the UGT1Al gene is related to the blood levels of SHBG and
estrogens and may thus be related to the risk of postmenopausal
breast cancer in Chinese women. Efforts are currently underway
to conduct similar analyses for the Caucasian and African-
American populations in the NBHS and to the African population in
the BCWAS when these studies have recruited large enough numbers
of participants.

12
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Conclusions: “So what” category.

The identification of genes and environmental factors that result
in the development or severity of breast cancer is critical to
the understanding, and ultimately, treatment of the disease.

This award has supported the development of an infrastructure
that will be very valuable to the identification of factors that
result in the development of aggressive breast cancer in women of
all genetic backgrounds. The fundamental foundation of this type
of work is based on groups of populations with overlapping, yet
still reasonably separated genetics and also genetically similar
groups with differing lifestyles. The development of good
working relationships with collaborators in is one arm of this
type of study. Further refinement of the study questionnaires
and site protocols will strengthen this aspect of a study that
can stand on its own in Africa as well as being part of a more
comprehensive study that can include African American and
Caucasian American people as well.
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Genetic Polymorphisms in Uridine Diphospho-glucuronosyltransferase 1A1 (UGT1A1) and Risk of Breast
Cancer

Olufemi J. Adegoke'”, Xiao-Ou Shu?, Jeffrey Smith?, Herbert Yu®, Fan Jin®, Qiuyin Cai’, Yu-Tang Gao®, and Wei
Zheng" Meharry Medical College, Nashville, TN'; Vanderbiit University Medical Center, Nashville, TN® Yale
University School of Medicine, New Haven, CT* Shanghai Cancer Institute, Shanghai’.

Uridine diphospho-glucuronosyltransferase 1A1 (UGT1A1) is involved in catalyzing estrogen, the hormone that plays
a central role in the etiology of breast cancer. A common polymorphism [A(TA)6TAA (allele *1) to A(TA)7TAA change
(allele™28)] in the TATA-box of the promoter region of the UGT1A1 gene has been reported to have possible
influences on the transcription of this gene. We investigated the association of this UGT1A1 polymorphism with the
risk of breast cancer among 1047 breast cancer cases and 1082 community controls in the Shanghai Breast Cancer
Study, a population-based case-control study. Approximately 12.5% of cases and 13.0% of controls carried the
variant allele *28. Overall, no difference was observed between cases and controls in the distribution of UGT1A1
genotypes. Among postmenopausal women, a nonsignificant reduced risk for breast cancer was observed for women
who carry one *28 allele (odds ratio [OR] = 0.7, 95% confidence interval [Cl] = 0.5-1.1). The risk, however, was
slightly elevated among subjects who carry two copies of this allele (OR = 1.5, 95%CI = 0.5-4.3); but the sample size
was small in this group. No appreciable modifying effect of lifestyle factors was noted on the association between
UGT1A1 polymorphism and breast cancer risk. We also evaluated the relationship of UGT1A1 genotypes with
plasma levels of estrone, estrone sulfate, estradiol, testosterone, and sex hormone binding globulins (SHBG) among
375 postmenopausal controls that were measured for these molecules. The geometric means of estrone sulfate (p-
trend = 0.02) and estradiol (p-trend = 0.02) were significantly lower in those heterozygous for *28 allele and
homozygous for *28 allele than those homozygous for the *1 allele. On the other hand, the mean for SHBG was
significantly higher among women who carried one or two copies of the *28 allele than those homozygous for the *1
allele (p-trend <0.01). The results from this study suggest that genetic polymorphism in the UGT1A1 gene is related
to the blood levels of SHBG and estrogens and may thus be related to the risk of postmenopausal breast cancer in
Chinese women.
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Summary

Uridine diphospho-glucuronosyltransferase 1A 1 (UGT1AL) is invelved in catalyzing estrogen, the hormone that
plays a central role in the etivlogy of breast cancer. A common polvmorphism [A{TARTAA (allele *1) to
A{TARTAA change (allele ¥28)] in the TATA-box of the promoter region of the U'GTIAT gene has been reported
to be associated with a reduced transcription of this gene. We investigated the association of this polymorphism
with the risk of breast cancer among 1047 breast cancer cases and 1083 community controls in the Shanghai
Breast Cancer Study., a population-based case-control study. Approximately same proportion of cases (12.5%)
and controls {13.0%) carried the variant allele *28 in the Chinese population {p = 0.32). When stratified by age,
carrying the *28 allele was assoclated with an increased risk of breast cancer among women aged less than 40 years
(odds ratio [OR] = 1.7; 95% C1 = [.0-2.7) but not among women 40 years old and over (OR =0.8: 0.7-1.1}. Only
a few women were homozygous for the *28 allele, precluding a detailed gene-dose association analysis. Additional
analyses showed that, the elevated risk associated with the UGTIA*28 allele among young women was primarily
seen in women who had a later menarche, short menstrual vears, absence of family history of breast cancer, low
walst-to-hip ratio, or low body-mass index. These results suggested that the *28 allele in the U'GTIAT gene may be
associated with an increased risk for breast cancer among Chinese women under age 40. No significant associations
were observed with *28 allele and breast cancer risk by estrogen receptor/progesterone receptor status.

Introduction

Endogenous levels of sex-sterold hormones are be-
lieved to play an important role in the eticlogy of
female cancers, ncluding breast and endometrial
cancer [l1]. Prospective studies have shown that
breast cancer cases present higher serum levels
of estrogens compared to controls [2—4]. Uridine
diphospho-glucuronosyltransferases (UGTs) catalyze
the glucuronidation of estrogen and many other en-
dogenous and exogenous compounds, giving rise, in
most cases, to water-soluble and less reactive metabo-
lites [5]. Uridine diphospho-glucuronosyltransferase

1AL (UGT1AL) 1s a major member of the UGT]
family [6]. A common polymorphism [A{TAcTAA
fallele *1) to A(TAK;TAA change (allele *28)] in the
TATA-box of the promoter region of the UGTIAT
gene has been reported to have possible influences
on the transcription of this gene [2, 6-8]. Subjects
who carry the variant *28 allele have a significant
decrease in expression of enzymatic activity of he-
patic UGT resulting in higher serum bilirubin levels,
compared to those homozygous for the common * |
allele [7, 9, 10]. Heterozygosity (*1/428) and homo-
zygosity (*28/*28) for this polymorphism is clinically
associated with Gilbert's Syndrome characterized by
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a hereditary, mild. wnconjugated hyperbilirubinemia
resulting from impaired hepatic bilirubin clearance
and otherwise normal liver function [11]. However,
the role of UGTIAT polymorphism in breast cancer
risk is still unclear. A recent study by Guillemette et al.
observed an increased breast cancer risk in premeno-
pausal African—American women who carried the *28
allele: however, similar results have not been shown in
Caucasian women [2, 8]. Since estrogen metabolism
appears to vary by race [12], and UGTs are part of the
complex pathway of sex-steroid inactivation [1, 13].
it is conceivable that polymorphic variations in UGTs
may be one of the genetic factors accounting for racial
differences in susceptibility for breast cancer [2, 14].

Methods
Study population

Chr study population consisted of women aged 25-64
years, participants of the Shanghai Breast Cancer
Study (SBCS), a population-based case-control study
initiated in 1996 in Shanghai. People’s Republic of
China [15-18]. Eligible cases were women who were
diagnosed with breast cancer from August 1996 to
March 1998, aged 25-64 years, and permanent res-
idents of urban Shanghai who had no prior history
of breast cancer. Subjects with breast cancer were
identified through a rapid-case-ascertainment system
supplemented by the population-based Shanghai Can-
cer Registry, Of the 1602 eligible subjects identified.
in-person interview s were completed for 1459 (91.1%)
of them. Approximately 7% of the eligible subjects
refused to participate, 1% died before the inter-
view, while 1% could not be located for interviewing.
Two senior study pathologists reviewed tumor slides
to confirm breast cancer diagnoses for all the case
subjects.

Controls were randomly selected from the female
residents of Shanghai and were frequency matched to
cases by S-year age intervals. The number of control
subjects in each age-specific stratum was determined
in advance according to the most recent data on the
age distributions of the breast cancer patients available
from the Shanghai Tumor Registry. The Shanghai Res-
ident Registry, which keeps registry cards for all adult
residents in urban Shanghai, was used to randomly se-
lect control subjects. In-person interviews were com-
pleted for 1556 (90.3%) of the 1724 eligible control
subjects identified. A hundred and sixty-eight poten-
tial control subjects were excluded from the study.

including 166 refusals (9.6%), and 2 either died or had
a prior cancer diagnosis (0. 1%).

Information on demographic factors, menstrual
and reproductive histories, hormone use, dietary
habits, prior disease history, physical activity, tobacco
and alcohol vse, weight, and family history of can-
cer was collected wsing a structured questionnaire.
Subjects were all measured for their waist and hip
circumferences, current weight, and heights. Blood
samples were also obtained from 1193 (81.8%) of
the cases and 1310 (84.2%) of the controls for the
genotyping assays in this study.

Genotyping method

Genomic DNA was extracted from buffy coat frac-
tions using the Puregene®™ DNA isolation Kit {Gentra
Systems, Minneapolis, MMN) following the manufac-
turer’s protocol. DNA concentration was measured
by PicoGreen® dsDNA Quantitation Kit (Molecu-
lar Probes, Eugene, OR). UGTI Al promoter region
AlTARTAA — A(TA)TAA  polymorphism  was
detected by Huorescent amplimers on an ABI 3700
automated DNA sequencer. The primers for the PCR
reaction were: forward: 5 CAACAGTATCTTCCCA
GC-3" and reverse: 3-gtatcCACGTGACACAGTC AA
AC-3". Forward primer was labeled with HEX. Each
2.2pl of PCE mixture included 0.1 unit AmpliTag
Gold DNA polymerase, | x Buoffer I1, 2.5 mM MgCla.
0.25mM dNTPs, 335nM of each primer, and 1ng
DMNA. Thermal cycling conditions were as follows:
95°C x [0min followed by 10 cycles of 94°C x 155,
55°C x 155, and 72°C x 30s, 20 cycles of 80°C =
155, 55°C = 155, and 72°C x 30s with a final ex-
tension step of 72°C x 10min. Allele fragment size
estimation was accomplished using the internal size
standard Genescan 400HD ROX and the Local South-
ern algorithm of GENESCAN software. Editing of
alleles was performed in GENOTYPER. Allele bin-
ning and adjustment of run mobility according to
control alleles of CEPH 1347-02 were accomplished
by custom software.

The laboratory staff was blinded to the dentity of
the subjects. Control samples {(water, CEPH 1347-
02 DMNA, as well as blinded and unblinded dupli-
cate DNA samples) were included among genotyping
assays. The UGTIAT genotypes determined for the
control samples yielded no discrepancies. Genotyp-
ing data were obtained from 1047 (87.8%) cases and
1083 (82.7%) controls that had blood samples. The
major reasons for incomplete genotyping were in-
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sufficient DNA and unsuccessful polymerase chain
reaction (PCR).

Stavistical analyses

Characteristics of participants were compared by x°
statistics (categorical variables) and by ¢-test (continu-
ous varlables). Odds ratios {ORs) and 95% confidence
intervals (CI) were used to assess the relationship
between UGTIAl genotype and breast cancer risk.
Unconditional logistic regression was used to adjust
for potential confounding factors. Stratified analyses
by conditions related to endogenous estrogen expo-
sure, such as age at menarche, total years of menstru-
ation. age at first live birth, body mass index (BMI)
and waist-to-hip ratio (WHR) were performed to eval-
uate potential interactive effects of these variables with
UGTIAL genotype in the risk of breast cancer. All
statistical tests were two-sided. The Statistical Anal-
yses Software (SAS) statistical package, version 8 was
used for all analyses (SAS Institute, Inc.).

Results

The distribution of demographic characteristics and
major breast cancer risk factors among 1047 breast
cancer cases and 1082 controls are shown in Table 1.
More cases than controls reported ever having being
diagnosed with a breast fibroadenoma (p < 0.01)
while a nonsignificant higher number of cases than
controls reported a family history of breast cancer
among first-degree relatives (p=0.13). The mean
ages at menopause and at first live birth were signifi-
cantly higher in cases than controls but the mean age
at menarche was significantly lower in cases compared
to controls. Menstrual yvears were significantly longer
in cases than controls. Cases and controls were com-
parable in age, education, and history of ever having
a live birth. In addition. cases had a higher mean BMI
and mean WHR. Cases also had a lower proportion
of subjects that were postmenopausal and have been
physically active in the past 10 vears. These results
were virtually identical to the analyses based on all of
the subjects included in the main study [19].

The allele frequencies for UGTIAT polymorphism
and the estimated ORs for the association of UGTTAT
genotypes and breast cancer risk by age are presented
in Table 2. We observed an allele frequency of 0.128
for UGTIAT*28 in our study population. There was
no statistically significant difference in the distribu-
tion of the UGTIA I*28 allele frequency between cases

Table 1. Distribution of demographic chamcteristics and major
breast cancer risk factors in cases and controls who were genotyped
forthe DGTIAT polymomphism: the SBCS

Suhject chamcteristic Cases Controls P-value?
in=1047T) in= 1083)
Age (years) (mean £ 5D 4762 8.0 471 x£87 0.21
Education [Fe)
Elementary school or 11.8 15.0
no formal education
Middle or high school M7 431
College or above 435 42.0 01z
Breast cancer in first- 3.6 25 013

degres relatives (%)
Ever had beast Q9 4.9 =001
fibroadenoma (%)

Age ot menarche 145+ 1.6 147+ 1.7 =001
(mean + 5D

Ever had @ live birth (%) 95.0 26,0 0.27

Mumber of live hirths® 1508 1L.5£09 016
(mean + 5D

Age al first live birth® 269+ 4.1 26,2£39 <01
(mean &= 5D

Postmencpansal (%) 39 6.2 004

Age at rnrnn:\pausrb 48346 47450 002
(mean £ 5D

Menstrual years® 4£55 92+59 = 0.01
(mean + 5D

FPhysically active past 19.5 26.0 =001
10 years (%)

BMIimean = 5[ 235+34 23.2£34 003

WHE (mean £ 5D 0EL £006  0.80x0.06 =001

2 AMONg PATONS WOME,

Among postmenopausal women.
© Menopausal age or age al interview in premenopausal women —
age at menarche.
9 From x?-lrst {categorical  variables) or  #test  {continuous
variables ).

and controls. After adjusting for age, we observed a
nonsignificant increase in breast cancer risk of 20%
(95% Cl=0.6-2.2) in subjects homozygous for the
UGTIAT*28 allele compared to subjects homozvgous
for allele*]. However, among women aged less than
41 years, a statistically significant positive association
was seen for subjects that carried any UGTIAT*2S al-
lele compared to subjects homozygous for allele *1
(OR=1.7:95% Cl = 1.0-2.8).

We also evaluated the relationship between breast
cancer and the genotypes by estrogen/progesterone re-
ceptor status (ER/PE) (Table 3). Although elevated
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Table 2. Allele frequencies of the UGTIAT polymorphism and estimated ORs for the association between

UGTIAT genotypes and breast cancer risk: the SBCS

UGTIAT Cases in = 1047) Controls (m = 1083) OR® (95% CI) ORP (95% CIy
polymorphism " %) ")

Allele frequency

* 1832 (B7.5) 1882 (87.0)

*om 262 (12.5) 82 (13.0)

¥l=022.df=1, p=10.32

Gemaiype frequency

*] 0¥ BOT (7710 B20(T5.8) 1.0 {reference) 1.0 (reference )
* 28 218 (20.8) 243 (224) 0.9 (0.7-1.1) 0.9 (0.58-1.2)
*am* s 2021 2001.8) 1.1 i06-2.13 206220
Trend test p=0.60

Women <40 vears

*1*1 109 (72,2 179 (814 1.0 {reference) 1.0 (reference)
*28/ny 42 (27.8) 41 {18.6) 17 (1.0-2.5) 17 (10-2.8)
Women =40 years

*1*1 GO8 (T7.9) 64l (74.3) 1.0 {reference) 1.0 (reference)
*28/ny 198 (22.1) 222(25T) 0.8 (0.7-1.0) 08 (0.7-1.1)

* Adjusted for age.

b Adjusted for age. prior history of breast fibroadenoma, physical activity, and WHE.

Table 3. Association between breast cancer risk and UGTTAT genotypes by estrogen and progesterone receptor status: the SBCS

ER/FR status® All subjects Age =40 years Age =40 years

*17%1 *28/any *1*1 * 28/ any 11 *28/any

N or® »  ogrP ¥ ort N~ oORP N orP N oRP
Mumber of controls 820 263 179 41 641 222
ER+/FR+ 2 L0 90 1.0(0.E-1.3) 3L 12 LA6{DE-33 249 10 TE O 09(0.7-1.2)
ER—/FR— 135 1.0 45 L0i07-1.5) LD 9 LE(DE42) 113 10 36 0.9 (0.6-1.4)
Others 107 1.0 27 0E(05-1.2) 12 10 5 LS05-500 95 10 2 06(04-1.1)
Uinknown 8310 TEO09(06-1.1) 42 LD 16 L6{08-32) 241 10 2 0T (0510

% The cases in every stratum were compamd with the whole control group.

b Adjusted for age.

ORs of breast cancer associated with the *28 allele
were seen regardless of ER/PR status among women
younger than 40 years, none of the ORs were sta-
tistically significant, perhaps due to small numbers.
Similarly, *28 allele was unrelated to the risk of any
type of breast cancer among older women.

Table 4 shows the association between breast
cancer risk and UGTIAl genotypes by factors re-
lated to endogenous estrogen exposure. In comparing
the presence of *28 allele to the homozygotes for
the wild allele (*1/*1) among women less than 40

Disclaimer: This 1s unpublished

vears old, statistically significant associations between
breast cancer risk and UGT1ALl genotype were ob-
served among women with age at menarche =14 vears
(DR =2.1; 95% Cl=1.2-3.9), menstrual years =30
vears (OR = L.7; 95% Cl = 1.0-2.8), absence of fam-
ily history of breast cancer (OR=2.60 95% Cl=
1.4-4.7), WHRE <080 {0OR = 1.8:95% CI = 1.0-3.5),
BMI =230 (OR=18 95% CI=I1.0-35).
Because no women aged less than 40 years had a men-
strual duration of 30 or more years, we further evalu-
ated the relationship of genotype and breast cancer by

or
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Table 4. Association bebtween breast cancer risk and UGTTAT genotypes by factors related to endogenous estrogen exposune: the SBCS

Variables All subjects Age =40 years Age =40 years
11 * 28 any 1 *28any 1+ *28fny
Cases’  OR® Cases/ OR? Cases!  OR® Cases’/ OR" Cases/  OR® Cases/ OR®
control control control control control control
Age at Menarc he®
<14 years WIS LD TATI O 08(05-1.1) 41563 Lo IWLe  LO(04-24) 2127142 L0 6156 07 (05110
=14 years 5540615 100 168191 LO(0E-1.2) 68116 1.0 31725 2.1 (1.2-3.9) 486499 1.0 137166 0.8 (0.7-1.1)
Menstrual vears®©
<30 years 32%415 Lo 1117 L2i09-16) 1097178 1.0 42741 L7(1.0-2.8) 214237 10 &%76  LO{0T-1.5)
=M years 4404 1.0 1294145 0.7 (06-1.0) 00 - o - 482404 1.0 129145 0.7 (0.6-1.0)
Menstrual vears™d
=22 years 3105 1.0 1923 22371147y AT/ER L0 1&19 20(09-42 X7 1.0 ¥4 A1 (07-52.6)
=22 years TEATI4 Lo 2201229 0.9(07-1.1) T2 L0 26022 14 (07-2.Ty 694624 1.0 195217 0.8 (0.6-1.00
Age ai first lvebirmb
<16 years 312363 L0 9I1L 09(07-1.2) 374 L0 13714 190544y 275289 L0 7097 08 (06-1.2)
=1 years 495457 L0 15152 09(07-1.7) T205 1.0 2W2IT  L6(0.9-2.9) 4237352 10 1217125 08 (06-1.1)
Fhysical actvity
Mo 652619 1.0 191/183 L.O(0E-1.2) 1017158 1.0 3535 L6(0.9%-2.7) 55146l 1.0 1567148 0.9(0.7-1.1)
Yes 1567202 1o 4980 08(05-1.2) &Z21 1.0 7% FA(0E-124) 148181 1.0 4274 07 (04-1.1)
Farmily history af breast cancer
Nao S02/595 1.0 156/194 L.O(0E-1.2) 64135 1.0 32726 2.6(14-4T) 438460 1.0 124168 0.8 (06100
Yes 305225 1.0 B0 0.9 (06-1.3 454 L0 IWLES 07 (0316 2600181 10 7454 LO{06-1.4
WHREb
= (.80 3560418 1.0 112143 09(08-1.2) 62126 1.0 22/24  1&(1.0-35) 294/202 1.0 907119 0.8 (0.5-1.0)
=80 451402 Lo 128020 09(07-1.% 4753 L0 2WET L4 (06-2.9) 404340 10 1081038 0.9(0.7-1.2)
Mt
= 23.0 380431 Lo 125128 LOVDE-LY TIA36 1.0 26727 LB(LO0-3.5) 3090295 10 997011 0.9 (06-1.2)
=230 427389 1.0 115/125 0806110 2843 L0 1&14 L3 (06300 389346 10 99111 0.8 (06110

DR adjusted for age.
b Modian value among all participants.

“Menopausal age or age at interview in premencpausal women — age at menarche,

4 Median value among participants aged =40 years.

menstrual years by using their median menstrual years
(22 vears). Though not statistically significant, the *28
allele was associated with an increased risk of breast
cancer in young women with menstrual years less than
22 years (OR =2.00 95% CI=0.9-4.2).

Discussion
Several earlier smaller studies had observed that

the frequency of the UGTIAI*28 allele was lower
among Asians, particularly the Chinese, compared to

other ethnic groups such as the African—Americans,
Caucasians, and Indians [20-24]. The frequency of
0.130 we observed for the UUGTIAT*25 allele in our
Chinese study population is similar to the 0.160 re-
ported for Asians in the study by Beutler et al. [24].
Although there was no overall difference between
cases and controls in the distribution of UGT1AL
genotypes in our study, among women younger than
41 years we observed a significant 60% increase in
risk for breast cancer associated with the presence
of UGTIAI*28 allele. Similarly, in a recent study,
Guillemette et al. observed a 1.8-fold elevated risk for



244 OJ Adegoke et al.

breast cancer (95% Cl=1.0-3.1) in premencpausal
African—American women with presence of low activ-
ity UGT1AL alleles [2]. However, in another study
conducted within the Murses’ Health Study (NHS)
cohort, a study of predominantly Caucasian women,
Guillemette et al. did not observe an association
between UGTIAL polymorphism and breast cancer
risk [8]. The reasons for this discrepancy remain un-
clear. It is possible that racial variations in genes
responsible for estrogen metabolism may contribute to
some of the differences observed from previous stud-
ies. In stratified analyses, we found that the association
with the *28 allele appeared stronger among women
with late menarche (= 14 vears), and shorter menstrual
duration (=30 years), which suggests that this allele
may contribute to the risk of developing breast cancer
in women who have had shorter period of estrogenic
stimulation. Interestingly, our results also showed that
elevated risks for breast cancer in women less than 40
vears old carrying the *28 allele were seen primarily
among those who were at a low risk of breast cancer,
such as those who have no family history of breast
cancer. had WHR = 0,80 or BMI = 23.0. We have no
readily available explanation for this observation and
hope that future studies could re-evaluate these find-
ings. Mo significant associations were observed with
*28 allele and breast cancer risk by ER/PR. status.

One of the strengths of this of study is that most
of the participants of this study are of the same eth-
nic group, Han Chinese (=98%). Another is the high
participation rate for eligible subjects (=91%) thus
resulting in a low likelihood of confounding by eth-
nicity or selection bias. In addition, this study is one
of the largest studies to have evaluated the role of
UGTIAL polymorphism in the risk of breast cancer.

In conclusion, the results from this study sug-
gest that UGTIAI*28 genetic polymorphism in the
UGTIAT gene 1s associated with an increased risk for
breast cancer in Chinese women under 40-years-old.
This finding warrants further investigation in future
studies conducted in other ethnic populations.
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U54 Abstract.

In West Africa, the ancestral population of a large proportion of
African Americans, the incidence rates of breast cancer have more
than doubled over the past two decades. This increase has not
been explained by improved diagnostic methods. Most breast cancer
has a complex, multi-factorial etiology. The two known major
susceptibility genes, BRCA1l and BRCA2, do not explain a
significant proportion of familial breast cancer. Cumulative
evidence suggests genetic factors and their interaction with
lifestyle factors may play an important role in breast cancer
etiology. In addition to the well-defined high penetrance genes,
over two-dozen genes have been hypothesized to increase the
susceptibility to breast cancer. Of note are polymorphic genes
that are involved in: a) DNA repair, b) carcinogen metabolism, c)
estrogen metabolism (or sex hormone biosynthesis), d) regulation
of cell proliferation and apoptosis, e) immuno pathway, and f)
iron metabolism pathway.

Our long-term goal is to conduct a large molecular epidemiologic
study in West Africa to evaluate genetic factors and their
interactions with lifestyle risk factors in the risk of breast
cancer. We propose in this proposal to conduct a two-year pilot
case-control study of 200 cases of breast cancer and 200 controls
aged 25 to 64 years to evaluate the feasibility of conducting the
larger study. This study will be conducted in Kenya and Nigeria.
From each study site, we propose to recruit 100 breast cancer
cases and 100 age frequency-matched population-based controls.

In this pilot study we propose to: 1) develop the protocol for
the recruitment of participants and selection of appropriate
controls, 2) develop and validate culturally appropriate
gquestionnaires for the collection of demographic, lifestyle
history, medical history, reproductive history, family history,
and anthropometrics measurements data, 3) develop protocols for
the collection, shipment to the United States and storage of
blood samples, cheek cells, and urine samples at Meharry Medical
College, TN, 4) determine response rates for cases and controls
by study site and identify strategies to increase participation
as required in the larger study, and, 5) analyze preliminary data
collected. The results from this pilot project will provide clues
to refine future hypotheses for our larger study that will
provide insight into the underlying causes for the increasing
risk for this malignancy among African American women, other
ethnic minorities and underserved populations in the U.S. and
other parts of the world.
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Breast Cancer in African Women Study
(BCAWYS)

PROTOCOL MANUAL
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Breast Cancer in African Women Study (BCAWS) Protocol

Overview
A. Overall Goal

This proposed population-based case-control study of breast cancer would be
conducted among African women of Nigeria and Kenya where the incidence
rates of breast cancer have more than doubled over the past two decades. The
two known major susceptibility genes, BRCA1 and BRCA2, do not explain a
significant proportion of familial breast cancer. Most breast cancer has a
complex, multi-factorial etiology. Our long-term goal is to conduct a large
molecular epidemiologic study to evaluate lifestyle risk factors, genetic factors,
gene-gene, and gene-environment interactions in the risk of breast cancer in
women from the West African sub-region. However, in this pilot project, we will
conduct a two-year case-control study of 200 breast cancer cases and 200
controls aged 25 to 64 years to evaluate the feasibility of conducting the larger
study in West Africa and to provide clues to refine our hypotheses for our larger
study.

B. Specific Aims

1. To develop the protocol for the recruitment of participants
and selection of appropriate controls.

2. To develop and validate culturally appropriate questionnaires
for the collection of demographic, lifestyle history, medical
history, reproductive history, family history, and
anthropometrics measurements data.

3. To develop protocols for the collection, shipment to the
United States, and storage of blood samples, cheek cells,
and urine samples at Meharry Medical College.

4. To determine the response rates for cases and controls by
study site and identify strategies to increase participation as
required in the larger study.

5. To analyze the preliminary data collected.

The aims of this project will be accomplished in two phases:

Phase I: We will conduct a two-year case-control study of 200 breast cancer cases and
200 controls aged 25 to 64 years to evaluate the feasibility of conducting a larger study
in Africa and provide clues to refine our hypotheses for our larger study.

Phase II: The full scale study will begin following a positive result from the pilot study.

At this time we will submit a RO1 proposal for a larger study and focus, in addition to
several other low-penetrance genes, seven most promising polymorphic genes
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Project Personnel

Name

Institution/Organization

Role on Project

Email

Nashville, TN, USA

Olufemi J. Adegoke Meharry Medical College Principal Investigator oadegoke@mmec.edu

Wei Zheng Vanderbilt University Co-investigator wel.zheng@vanderbilt.edu
Medical Center

Marian Ladipo Meharry Medical College Study coordinator/Research mladipo@mmc.edu

associate

lle-Ife, Nigeria

Professor Muheez
Durosinmi

Obafemi Awolowo
University

Co-investigator/Nigeria site Pl

madurosima@oauife.cdu.ng
mdurosin@yahoo.com

Dr. Oladejo O. Lawal

Obafemi Awolowo

Co-investigator/Nigeria site PI

University

Kayode A Adelusola Obafemi Awolowo Co-investigator/Nigeria site PI
University

ARK Adesunkanmi Obafemi Awolowo Co-investigator/Nigeria site PI

University

Dr. Adedeji Onayade

Obafemi Awolowo
University

Co-investigator and Site
coordinator/Nigeria site

aonayade(@yanoo.Com

Nairobi, Kenya

Dr. Jemimah Oduma

University of Nairobi

Co-investigator/Kenya site PI

adumaja@yahoo.com

Dr. J.F. Onyango

University of Nairobi

Co-investigator/Kenya site

Onyangojf(@yahoo.com

Dr. W. Mwanda Ph.D

University of Nairobi

Co-investigator/Kenya site

Dr. Biakikah

University of Nairobi

Co-investigator/Kenya site

Dr. Joel Ochieng

University of Nairobi

Co-investigator and Site
coordinator/Kenya site
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Institution/Organization Contact Information
Meharry Medical College

1005 Dr. D.B. Todd Jr. Blvd

Department of Surgery

Nashville, TN 37208

Phone: 615-327-5689

Fax: 615-327-5579

Obafemi Awolowo University

College of Health Sciences

lle-Ife, Nigeria

Phone: 234 36 230290-9 (Ext 3146) (Office)
Cell Phone: 234 803 329 8205 (personal)
Fax: 234 36 230141

University of Nairobi

Dept of Physiology

Chiromo Campus

PO Box 11348

Nairobi, Kenya

Phone: 254 2 606 789(Home)

BCAWS Policies

Specific policies agreed upon by all participating in the BCAWS study will govern the
activities that take place at the field sites as well as between the institutions. These
policies relate to the informed consent of study participants; accessing information from
their medical records; privacy of collected data; the regulations for BCAWS DNA
access, storage, and use; and the referral protocol for medical conditions detected
during the blood pressure measurement, blood collection, urine collection, and cheek
cell collection.

A. Informed consent (see appendix A for informed consent documents)
All individuals participating the BCAWS study will be asked to complete a series
of questionnaires, to give samples of blood and urine, and to have blood
pressure and anthropometric measurements taken. The informed consent will
also authorize the Principal Investigator to share the specimens and the data with
collaborators at other centers. The form clearly states that participation is strictly
voluntary and that participation may be withdrawn at any time.

B. Standards of DNA Analysis and Use
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Upon receipt of a specimen shipment, the receiving site is to promptly return the
shipment verification form to the sending site. The samples are to be used only
for the analyses approved by the BCAWS principle investigator.

All blood samples will be identified by the 3 digit site number and a 3 digit subject
number. For example a blood sample at the lle-Ife site would be identified by
001 + a 3 digit subject number. At the Nairobi site blood samples would be
identified by 002 + a 3 digit subject number. In the rare event that a participant
wishes to withdraw from the study, the project coordinator for the appropriate site
should address this immediately by doing the following:
1. Retrieve all hard copy data files
2. Contact the laboratory manager to stop any and all analyses
3. Refer to the shipment and tracking logs to determine if participant samples
have shipped to other centers for analyses.
4. If samples have been shipped to other centers, the center laboratory
manager should be contacted to stop any and all analysis
Any unused portion will be destroyed along with the hard copy data on the
participant.

C. Referral Policies

Medical Evaluation

Patients whose results meet referral criteria will be contacted and advised of the
findings. Referrals are usually made to personal physicians in the community.
The site investigators will establish the referral criteria.

DNA ANALYSIS

The BCAWS study DNA referral policy is in compliance with the
recommendations made by the American College of Medical Genetics (1995) on
storing Genetic materials. In addition, the issues raised by the workshop
convened by the National Center for Human Genome Research and the Centers
for Disease Control and Prevention (1995) regarding obtaining informed consent
for genetic research on stored human tissue samples will act as a guide to the
investigators of the BCAWS study. If during the course of DNA analysis a
deletererious gene that will affect the health of a participant is found, the Project
Coordinator or Principal Investigator will make an attempt to contact the
individual. This does not in any way hold BCAWS investigators responsible for
further testing to confirm diagnosis or for providing medical advice or treatment.
The site personnel will facilitate communication with the individual and the health
care provider, if applicable, on findings from the DNA analysis.

I. Eligibility
a. Cases are women diagnosed with breast cancer, aged 25 to 64 and will be
identified from the Ife-ljesha Cancer Registry based at the Obafemi Awolowo
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University Teaching Hospital Complex, lle-Ife (OAUTHC), and from the surgical
clinics and the pathology department of the OAUTHC.

b. Controls are women with no history of ANY cancer and will be randomly selected
from the population of the city in which the study is located. Controls will be
matched by 5-year age group and ethnicity to cases.

c. Exclusionary Criteria

1. Cases and Controls must not be pregnant at the time of the study
2. Men

3. Children

4. Women with ANY cancer

II. Recruitment of Subjects
a. Obtaining informed consent
Signed informed consent will be obtained from all participants for this study and
future possible related studies for which samples and information from the
participants may be used. No clinic procedure will be used until a study participant
signs the consent form. If the study participant is unable to write, a fingerprint will be
obtained. The informed consent will authorize the Principal investigator to share the
specimens and data with the collaborators at the other centers. The form will state
that participation is strictly voluntary and that the participant can withdraw from the
study at any time. The study participant should read and understand the
accompanying pages, which describe the nature of the study, the research
principles, the expected length of involvement in the study as well as the
procedures, risks, and benefits before signing the consent form. If the participant
indicates that she wants the interviewer to read the information aloud, the
interviewer must do this in the appropriate language/dialects of the participant. The
interviewer should make a good fate effort to answer any questions asked by the
participant. The interviewer must also sign the form as a witness to the participant’'s
signature or thumbprint.

b. Clinic Procedures
After the informed consent has been obtained from the participant, the following will
take place during the clinic visit:

1. Demographic/ Medical History - A trained field team member should
administer this questionnaire. Questions will include information on
demographics, lifestyle history, medical history, reproductive history,
dietary history, and family history.

Anthropometrics Measurements

Blood Pressure Measurements — These readings will be taken using the

provided aneroid sphygmomanometer. Two pulse and BP measurements

will be taken and recorded carefully and legibly on the questionnaire.

4. Blood Collection — Twenty-five mls of venous blood will be collected per
participant during clinic examination and put in one 10 ml lavender top,
two 5 ml red top for serum and one 5ml green top. Only experienced
phlebotomists will draw blood from all consenting participants.

wn
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5. Urine Collection — Spot urine will be collected from all participants in the
urine collection kit provided.

6. Cheek Cell Collection — Exfoliated cheek cells will be collected as an
additional source of DNA for genotyping by using approximately 5 mls
(one tablespoon) of commercial mouthwash.

7. Saliva Collection — Saliva collection kits with instructions will be used for
saliva sample collection.

Permission to bring human specimens into the US will be obtained from US
Customs and Centers for Disease Control (CDC) in Atlanta, Georgia. All shipping
containers should be marked “Human Blood Specimens — for Diagnostic
Purposes Only”. The total number of vials per person should be shipped in two
batches.

lll. Data Collection and Management

A. Overview

Research data is only as good as the procedures and instruments utilized to collect the
information. Therefore, we have implemented a system of quality control to standardize
data collection. The primary goal of the quality control (QC) procedure is to ensure the
quality and comparability of collected data among the field staff and attending
physicians. To achieve this goal, all study procedures are standardized, including
forms, training, certification, survey, and sampling procedures.

B. Data Entry and Storage Quality Control

Quality assurance often depends more on diligence than on complex methodology. The
US Coordinating Center (CC) will continually receive data (hard copy and Electronic)
from Nigeria and Kenya sites. All data submitted to the CC will be edited rigorously,
through a number of straightforward methods that will identify problems. We will
examine univariate distributions, compare study results with external sources, and
monitor the amount of data that is either missing or has failed edit checks. We will also
perform bivariate and multivariate edits on the data to detect additional problem areas.
We will use bivariate plots of variables known to be correlated (e.g., weight and height)
to identify possible error in data collection and entry.

To reduce error rates, data are entered directly from the data collection forms. The
interviewer checks all data items before the participant leaves the clinic. The completed
forms are returned to the Site Coordinator who rechecks the forms and numerically
codes the handwritten fields. Only after all forms are checked and all fields are properly
coded do the data entry begin. A trained data entry operator enters data items once at
the site. Then, a second entry will be done in the United States. The database program
used for data is Microsoft Excel. The Microsoft Excel database created should be
password protected by the personnel responsible for data entry in order to maintain the
integrity of the data. The two files are then compared to verify data. The data manager
will go through as many iterations necessary until the two data files are identical. After
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data entry, a validation and logic check program are conducted to detect any outliers.
All computer files are password protected and each file has its own unique password.

IV. Laboratory Methods

Red Top (Serum)

After collecting specimen gently invert tube 5 times to mix the clot activator with the
blood. Allow tube to clot 30 minutes to 1 hour in a vertical position. Spin tubes at =
3000 rpms to separate the serum from the clot. Pipette serum into 4 2ml tubes.
Transfer clot into 2 separate 2ml tubes.

Lavender and Green Top (Plasma)
After collecting specimen spin immediately at = 3000 rpms for 10 minutes. If not
possible, place on ice or store in ice to 4°C and spin ASAP.

i. Pipette plasma into 2-3 2ml tubes. Be sure not to obtain too much because you
don’t want to take the next layer, which is the buffy coat.
ii. Pipette buffy coat into 2 2ml tubes. In your effort to obtain the entire buffy coat
you may take some RBCs along with your sample. This is acceptable.
iii.  Pipette the remaining red blood cells (RBCs) into 2 or 3 2ml tubes.

Labeling
Label all transport tubes by:
a. Subject ID (For example 001123. 001 represents the site number and 123 the
subject number.)
b. Type of Sample (e.g. Plasma, WBC, RBC, Buffy Coat)
c. For Lavender or Green top sample sources, clearly specify source of sample as
Green (G) or Lavender (L).

V. Storage and Shipment Policy

When available, all vials should be stored at —-86°C. If not immediately available,
items should be stored at —20 to —40°C for a maximum of 2 to 3 months. Properly
labeled vials should be stored sequentially in the provided cryogenic cardboard freeze-
storage boxes by type of specimen (ie., plasma, DNA and Urine samples should be
stored in separate boxes). The corresponding ID for each specimen type should be
entered into the space provided in the storage inventory forms. A copy of this form
should accompany all shipment to the United States.

As a backup, one aliquot from each tube should remain in the study site. The remaining
frozen urine, plasma, and buffy coat should be shipped frozen in dry ice packed in the
large polyfoam shipping containers provided to each site. The containers should be
completely covered (filled to the top) with dry ice before sealing the box with the
provided shipment tapes. This will ensure that specimen remain frozen on arrival in the
US anywhere from 3 to 5 days. It is therefore important to completely fill the shipment
box with dry ice. Preferably, shipment should be made at the beginning of the week
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(Monday or Tuesday) to avoid weekend delays. Most customs offices are closed on
Sundays.

Laboratory Methods at Meharry Medical College and Vanderbilt

Once the samples arrive from Kenya, they will be stored in a locked freezer Meharry
Medical College. Marian Ladipo will then transport the samples from Meharry Medical
College to Dr. Wei Zheng'’s lab at Vanderbilt University. The head of the laboratory
personnel at Vanderbilt has a doctoral degree in toxicology with over 15 years
experience. In the lab at Vanderbilt University, DNA will be isolated from the blood and
saliva samples collected from the subjects. The two known major susceptibility genes
are BRCA1 and BRCA2. We are going to look at those as well as other genes that
have been found to have an association with breast cancer. Other genes, other than
BRCAL1 and BRCAZ2 have observed significant association to breast cancer risk,
however these particular studies were not performed in African-American or African
populations. We are going to look at a few of these genes too. These genes are
HRAS1, GSTM1, GSTP1, CYP1B1, CYP2D6, CYP19, VDR, Tp53, ER, and PR. After
selecting genes, genotyping will be performed. Genotyping is the procedure used to
identify the specific sequence of genes in a sample of DNA. The procedure can be used
to identify similarities or differences in the sequence of genes and is useful in
establishing whether an individual may be genetically predisposed to a disease or
condition. The genotyping process consists of utilizing the PCR reaction to amplify
markers, and gel electrophoresis to estimate the size of the marker.

We have extensive experience in analyzing genetic polymorphisms of candidate
genes in large epidemiological studies and have performed assays to determine over
300,000 genotypes in epidemiological association studies over the past five years. For
single nucleotide polymorphisms (SNPs), various techniques have been used in our lab,
including PCR-RFLP, allele specific oligonucleotide, SSCP, direct sequencing, and
TagMan allelic discrimination. Currently, the TagMan assay is the standard approach in
our lab for genotyping, as it is robust and cost-efficient for moderate-scale genotyping
operations. For each SNP detection, a pre-developed TagMan assay reagent (PDAR)
kit (Assay-on-Demand and Assay-by-Design reagents), containing one pair of PCR
primers and one pair of fluorescent TagMan probes will be purchased from Applied
Biosystems (Foster City, CA). According to the standard TagMan protocol developed
by ABI, each 5uL PCR contains 3 ng of genomic DNA, 180 nM primers, 50nM probes,
and 2.5uL of TagMan Universal PCR master mix (ABI) and TaqgGold DNA polymerase in
a 384-well plate. Amplification conditions are: 50°C, 2 min; 95°C, 10 min; followed by
40 cycles 0f 94°C, 15 sec and 62°C, and 1 min in a PTC-200 Peltier Thermal Cycler (MJ
Research, Inc., Waltham, MA). Fluorescence in each well will be measured after PCR
using an ABI 7900HT sequence detection system. The SDS 2.1 software with the
7900HT instrument will be used for data acquisition, allele calling, and data exporting.

Genotyping for the STR polymorphisms will be performed by detection of
fluorescent amplimers on anm ABI 3700 automated DNA Analyzer. One primer will be
labeled with FAM. Each 4 pl of PCR mixture includes 0.5 unit AmpliTag Gold DNA
polymerase, 1x Buffer Il, 2.5 mM MgCl,, 0.25 mM dNTPs, 335 nM of each primer, and 2
ng DNA. Thermal cycling conditions are as follows: 95°C x 10 min; followed by 10

Disclaimer: This is unpublished



cycles of 94°C x 15 's, 55°C x 15 s, and 72°C x 30 s, 20 cycles of 89°C x 15 sec, 55°C x
15 sec, and 72°C x 30 sec; with a final extension step of 72°C x 10 min. Allele fragment
size estimation is accomplished using the internal size standard Genescan 400HD ROX
and the Local Southern algorithm of GENESCAN software. The number of repeats
within a repeat allele is confirmed by direct sequencing using BigDye Terminator
Chemistry on an ABI 3700 automated DNA Analyzer.

The urine collected will be used to examine biomarkers, a cellular or molecular
indicator of exposure, disease, or susceptibility to disease. For example, we could use
urine samples to evaluate the intake level of phytoestrogens. This assay will be
conducted using the LC/MS system. 0.25 mL centrifuged, clear urine will be incubated
with beta-glucuronidase and arylsulfatase in the presence of triethylamine acetate buffer
for one hour at 37°C followed by extraction with ethyl ether, evaporation of the organic
solvent and redissolving in a methanol acetate buffer mixture. Liquid chromatography
photo diode array multiple generation mass spectrometry (LC/PDA/MS) analysis will be
performed in the negative mode after injection of 20 L. This system consists of a
Spectra-Physics, Inc., designed quaternary solvent delivery liquid chromatography
system with multiple channel diode-array detection and a quadrupole ion trap mass
spectrometer model 'Advantage’ equipped with an Z-electrospray ionization unit
(Thermo Finnigan Corpor., San Jose, CA). When levels exceed the MS calibration
curve, analytes will be monitored at 200-400 nm with photo-diode array detection and
will be quantitated with this method as described previously. Quantitation will be
performed using peak areas after adjustment for internal standard recovery. The intra-
and inter-assay variability of this method is small, with mean coefficient of variation (CV)
less than 10% for all phytoestrogens and their metabolites combined. The CVs are
smaller for major phytoestrogens and their metabolites. Approximately 1 ml of urine
sample will be needed for this assay.

Subjects’ identities will be disconnected from information about them. All samples will
be identified by the 2 digit site number and a 3 digit subject number. After the lab work
has been completed, the remnant of the samples will be destroyed.
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VNOOT1
BREAST CANCER IN AFRICAN WOMEN STUDY ( BCAWS)

QUESTIONNAIRE

I am one of the researchers working on a health survey organized by the Obafemi Awolowo University Teaching
Hospital, I1E-Ife as part of the Breast Cancer in West Africa Study (BCAWS). This survey focuses on the effects
of environment and lifestyle factors on women’s health. We are inviting you to participate in this study, which
will ask you some questions related to your lifestyle and your disease history. We will keep all survey
information confidential, i.e. without your permission, we will not let anybody see the information about you
except the researchers who are directly participating in the study. We appreciate your cooperation and help.

Study site: [ I

Hospital ID (if applicable):

Study ID: N T A
Case ....... 1 OR Control....2 [ ]
Tumor Site: L1 11
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VNOOT _

Interviewer’s name: [ ] 1]
Date of the interview : year month day L1 1011
L] ]
Interview start time: morning .....1 afternoon .....2
I
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VNOOT

PART ONE BACKGROUND INFORMATION

Al. Name:

A2. Nickname:

A3. House Number A31.Street/Suburb name
A32. Town: A33. LGA/District:
A34. State/Region: A34. Village name:

A35. Landmark

A36. Phone

A4. Work Place: Address of work place:

AS. In order to facilitate our long-term follow-up of your health status, Please provide a contact person’s name, home
address, phone number, working unit,
etc.

A6. Sex: Female .....1 Male....2 [ ]

A7. What is your date of birth?
I O I O
Year month day

A8. What is your place of birth?

A9. At what age did you begin to live permanently in your present city/town/village?

L1 1]

Age: years old.
A10. What is your current marital status? [ ]
| U Single
2 Married or cohabit  (If yes, ask Al11)
3 Widowed
S Separated
Seciiiiii Divorced

Al1l. When did you get married? (This refers to the first marriage if you have been married more than once.)
Year: Month:

A12.How many children have you had?

How many alive? [A121]
How many deceased? [A122]
A13. What is your educational level? (please read the following categories to the participants) [ ]
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A.14.

AlsS.

Alé6.

Al7.

Al8.

) PN Have never received formal education

e Primary/Elementary school

D Junior secondary school
G Senior secondary school

e e Technical high school

B e e et seeeees 1. POLYtechnic/ College of Education
e University or above
P Others

D e, Unknown

How many people (including yourself ) lived together in your household last year?

What was your family’s annual income in Naira (including all sources) last year?

) S Less than 10000.
2 10000 less than 50000.
K RN 50000-1ess than 100000
S 100000-less than 250000
S, 250000-Iess than 5000
6 500000 or more.

What tribe do you belong to?
) R, Yoruba
2 Ibo
3 Hausa
4o, Other [A164]
S, Does not know.

| SR Yoruba

2 Ibo

3, Hausa

4o Other [A164]
S Does not know.

) D Yoruba

2 Ibo

R I Hausa

4o, Other [Al64]
S Does not know.
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PART TWO DISEASES HISTORY

B1. At the following ages, how many times did you receive a chest X-ray (excluding those you received in the last year)?

N

A ya N h N £
Agllyvdls) INUIILT 1

~ . .
ULT Ul A=Tdy CAauuuatluua
O 1o o 1 | /~iaY 1014 1£ T L1 Caodad 1
U 1= I J=7 TU=1T% 1O UI'TIUIT UIIRITUWIT COUCTU IIaIIrocTt
A 14 1 la} 2 A4 < < Qo
Fay T T J = J U 7
n 1, 90 1 o} o} 4 4 Q
D, 102U T J = J U 7
Fal 20 1 o} o) A <4 Ve Q
A\ U T J = J U 7

) D Yes
2, No
L S Unknown

B2al. Ifyes, when did you receive it? ~ Year
B2a2. Reason for the therapy:

L] 1]

B3. Has your doctor ever told you that you had any of the following breast diseases, such as, lobular proliferation of
mammary gland, fibroadenoma, mammary gland cyst, etc (not including the last year)?

A AVA h N g 1.1 1 A F £ h » I R+l h e | d1 D 1 9
LJI5UAST da. ITUS INU UTIRITOWIT U AEC L. LUIL  NIgHU  DUUn UIIKITUWID U RLCIHIUVOU Uy SUL Tty 7
diagnosed Yes No
1T 1 1 1 lal raY 1 ] 2 aY 1 a]
T Zoourar T 7 T J 7 T
1. L 4en 1 la} ray 1 la} 2 raY 1 la}
plUlllClaLlUll T 7 T J 7 T
2 £l i 1 a] Q 1 a] 2 QO 1 a1
ATOTOAQUUTIOTTA T 7 T J 7 T
2 1. 4 4 1 a] ral 1 lal ia] QO 1 a]
J.UlvastLyst T 7 T J 7 T
A4 £:1 e 1 ia] ral 1 a] 2 QO 1 a]
. 1IUTUT ySUT T 7 T J 7 T Z
£:1 q 1 a1 aY 1 a1 2 o 1 a]
ITOTOAUTCTIOLITA T 7 T J 7 T
£ 1 4 1 1 la} o 1 la} 2 raY 1 la}
J.UITAST dUSUUSS T 7 T J 7 T
“ 41 1 o] Q 1 o] o] QO 1 a]
OU.UUICT T 7 T J 7 T
(specity)
AdmissTonm urber:
Hospital of surgery
Admission date: year ot day
Discharge date: year month day
Surgery date: year month day
B4. Have you ever had a Mastectomy (excluding the past year)? []
1. Yes
2. No (AskBS)
B41. If yes, specify the reason
B42. The type of the surgery was:
1. Left breast mastectomy
2. Right breast mastectomy
3. Both breast mastectomy
4. L]
B5. Has your doctor ever told you that you have a tumor or cancer? (excluding the past year) L]
1. Yes
2. No (Ask B6)
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3. Unknown (Ask B6)
If yes:
B51. Please specify the type and site of the tumor or cancer:

L1 1]
B52. At what age were you first diagnosed? years old

B6. Do you have any ear wax?
1. Yes
2. No
3.  Unknown

B6a. What is your earwax type?
1. Dry and fragile
2. Wet, sticky and brown
3. Mixed
4. Unknown

W N =

B7. What is your hair type?
1. Oily
2. Dry
3. Normal
4. Unknown

AW N =

B8. Have you ever had fibroids?

1. Yes
2. No
9. Unknown

B81. If yes to B8, what age were you when diagnosed?

B82. How was diagnosis made?

1. Ultrasound
3. Gynecologic physical examination only
4. Both
9. Unknown
B8&3. Has the fibroid(s) been removed?
1. Yes
2. No
9. Unknown
B84. If fibroids removed, when was surgery? Month [ ] ]
B9. What is your hemoglobin genotype? [ ] ] Unknown [ ] ]

Disclaimer: This is unpublished
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PART THREE  MENSTRUAL AND REPRODUCTIVE HISTORY

C1. Your blood type is C2. Your last period wason:
year month day

The following are some questions related to your menstrual, pregnancy and childbirth history.. With the information that you
provide, we will be able to know more about the relationship between the reproductive characteristics and women’s health.

C3. At what age did you have your first period (menarche)? years old L1 ]
Have you ever had a period ........... 96 (Ask C4)
Unknown........cooooeviiiiniiiinin, 99

C4. Have you had regular periods for most of your life (excluding times of pregnancy, breast feeding, or contraceptive use)?

1. Yes
2. No
3.  Sometimes [

C5. Excluding the time when you used / were using contraceptives, what is the length of your usual menstrua_lcycle (i.e.
from the first day of one period to the first day of the next period)?

C51. From: days C52. To: days [ 11
-]

C6. Have you ever had an abdominal surgery?

Y

z

Typeof surgery

=

N 1 o PSR <z e
€S INO  UNKNOWIT | RedsOIT {OT tIie SUrgery | Y car Of tie SUrgery
5 P SR S

I N N
P

1
P
1
P
1
P
N

op

~hysterectony

b

=Y

—overiectony (one side)

Y

—overiectomy (bothrsides)

(5]

=Y

fattopram tube tigation

A

U PR R I e Y

— 1]
— 1
1
— 1]

[N
op Op Op Op

—others

C7. Have you ever had any period in the past 12 months (do not include the periods caused by using female hormones)?

1. Yes (Ask C8)

2. No
C71. If no, what was the date of your last period? year month L1 111
C72. If the last period was 12 months or earlier, the reason was:

Normal menopause 1 []

Surgery (hysterectomy/ovariectomy) 2

Breast feeding 3

Others (please specify) 6

C8. How many times have you ever been pregnant (including live births, stillbirths, miscarriages, abortions, tubal or other
ectopic pregnancies, and current pregnancy)?

Number of pregnancies L 11
Never been pregnant 96
C9. If you have never been pregnant, the reason is: [ ]

1. Never married  (Ask Part 4)
2. Other reason: Explain
9. Unknown

Disclaimer: This is unpublished
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C10. Next, would you please tell me the ending date and the outcome of each of your pregnancies in sequence?

Pregmancy Tesult

coded Tumber

Pregmancy resuit

coded umber

trvebirth 1 Satpingocyesis or otherectopic pregmancies. ... 5
AbOrtion............c.oeeeenenn. 2 Being pregnant at present
Miscarriage..........c.oeevenenn.. 3 Others (please specify)
Stillbirth...............c.coeni 4

This form is very important, so please ask accurately.

Pregmancy 7 Pregmancy 1 Total- weeks 11 tivebirth; H breast fed; Sideof breast usualty 7 Why didr*t breast feed?
ending outcome of breast-fed or how many used 1.Nomilk  2.Disease
date pregnancy not? months Right Unknown 3.Unwilling 6.Other
Yes No Left | Both l
1 E -l E -l 3 1 o E .l 3 1 o 2Q Q 1 ol 2 e
I || | I | T Z | I T Z ) [e) 1 Z ) 0
o E -l E -l 3 1 o E .l 3 1 o 2Q Q 1 ol 2 e
Z. || | I | T Z | I T Z ) [e) 1 Z ) 0
] E 3 E -l 3 1 o E 3 -l 1 o 2Q Q 1 o 2 e
J. || | | T Z | I 1 Z ) [e) 1 Z ) 0
4 E 3 E -l 3 1 o E 3 -l 1 o 2Q Q 1 o 2 e
. || | | T Z | I 1 Z ) [e) 1 Z ) 0
E 3 E -l 3 1 o E 3 -l 1 o 2Q Q 1 o 2 e
J. || | | T Z | I 1 Z ) [e) 1 Z ) 0
e E 3 E -l 3 1 o E 3 -l 1 o 2Q Q 1 o 2 e
0. || | | T Z | I 1 Z ) [e) 1 Z ) 0
L E 3 E -l 3 1 o E 3 -l 1 o 2Q Q 1 o 2 e
7. || | | T Z | I 1 Z ) [e) 1 Z ) 0
Q E 3 E -l 3 1 o E 3 -l 1 o 2Q Q 1 o 2 e
[*B || | | T Z | I 1 Z ) [e) 1 Z ) 0
& E 3 E -l 3 1 o E 3 -l 1 o 2Q Q 1 o 2 e
7. || | | T Z | I 1 Z ) [e) 1 Z ) 0
15 E .l I -l -l 1 o I -l .l 1 o 2Q Q 1 o 2Q
TU. 1 | I | I Z 11 I Z ) [ 1 Z ) 0
11 E .l I -l -l 1 o I -l .l 1 o 2Q Q 1 o 2Q
T, 1 | I | I Z 11 I Z ) [ 1 Z ) 0
15 E .l I -l -l 1 o I -l .l 1 o 2Q Q 1 ol 2Q
IZ. 1 | I | I Z 11 I Z ) [ 1 Z ) 0

Note: If you are pregnant at present or breast feeding, please fill in how many months you have been pregnant or breast

feeding.

Disclaimer: This is unpublished
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PART FOUR ORAL CONTRACEPTIVE AND HORMONE USE
D1. Have you ever taken oral contraceptives?
1. Yes
2. No (Ask D6)

Next, I will ask a few questions on all of the oral contraceptives that you have ever taken. (Please treat the different regiments
as different drugs. If you stopped taking any oral contraceptives and then resumed, ask questions D1-D2 again)

D2 Name of theorat contraceptive 7 D3 Age—of 7 D4~ Duratiomof use D5 Reasom for stoppimg use
first use
i —1—1 —1—1 Month 1
Year 2
111
p ; = —1—1 Monthrt
11 Year 2
(111
3 : = —1—7 Month 1
11 Year 2
I I
4 = —1—1 Momth 1
1] Year 2
I I
5 = —1—1 Momth 1
_ 11 Year 2
11 1]
6. : = —1—1 Momth 1
_ 11 Year 2
111
7- : f= —1—1 Momnth 1
11 Year 2
(111
8: : = —1—7 Month 1
1] Year 2
(111
9 : = —1—7 Month 1
1] Year 2
I I
10 —1—1 Momth 1
[ 1 1] Year 2
11 1]
D”. Have you ever received contraceptive injections? [ ]
1. Yes
2. No (Ask D11)

Please specify the following items. (If you stopped use and then resumed, please ask questions D7-D10 again.)

o Ve A N £41 1 Vel A £ NO— h £ A Wathat £, M
D7 Nameof theshot D8Ageof firstuse 7 DY Duratronof use Dt Reasom forstoppmg use
1 L i | | E . | | AA 1 1
L. 11 11 Momtir T
Year 2 [ 1 11
oY E | 1 E | | A 1 1
— 1 — 1 Momntihr1
Year 2 [ 1 11
2 E i | i | Il 1 | A4 1 1
3 I 1 Mot T
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Year 2 — 111
% 1 —1— Momtht

Year 2 [ 1 11
5 —1—1 —1—1 Montht

Year 2 [ 1 11
6. —1—1 —1—1 Montht

Year 2 [ 1 11

D11. Have you ever used female hormones (oral, shots, or any other types) to alleviate menopause symptoms?
1. Yes L]
2. No (Ask D16)

D12 Nameof thedrug D13 Agcof firstuse Dt Duratiomrof use D15 —Reasom for stoppimg use
T ——1 31— Momthrt

Year 2 [ 1 11
2 —1—7 —1—3 Momtht

Year 2 [ 1 11
3 11 —1—1 Momtht

Year 2 [ 1 11
% 11 —1—1 Momtht

Year 2 [ 1 11
5 11 —1—1 Momtht

Year 2 [ 1 11
6. —1—7 —1—1 Montht

Year 2 [ 1 11

D16. Have you ever used any hormones (oral or shots) over a long period (at least a month) because of other reasons: such
as to treat acne, sterility, mulleriosis, etc.

1. Yes L]
2. No
9. Unknown
If yes, specify:
Dt7 Name of thedrug D18 Thereason foruse T D19 Ageof use 1 D26 For how tong did you use hormornes?
i —1— —1— Momthrt
Year 2 [ 1 11
o I 3 3 E 3 .l A A +} 1
2 —1— — Momntht
Year 2 [ 1 11
2 I 3 3 E 3 .l A A +} 1
3 —1— 1 Momntht
Year 2 [ 1 11
4 I 3 3 E 3 .l A A +} 1
%4 —1— 1 Montht
Year 2 [
J. ——1 1 Momtht
Year 2 [
O ——1 1 Momtht
Year 2 [

Disclaimer: This is unpublished



PART FOUR

PHYSICAL ACTIVITY

VNOOT

Now, I would like to ask you some questions about your physical activity at different times. Please repeat the questions E1-
ES5 for different ages.

EAge
ranges

Wirat—Sphysicat
Activities do you
Participate in
Most often (trek
To the market;
work on farm; go
to gyms; play
sports like
football, etc.)?

Howtmamny
minutes per day
or week did you
do this
activity?

=15

How tmmany
years did you
participate in
this activity?

Compared—with—other
women

Of your age, the time you
Spent on this activity was?
1. more than average
2. a little more
average

3. about average

4. alittle less than average
5. less than average

9. unknown

than

Whenm you did perform
These activities, you

1. sweated every time

2. sweated most of the
time

3. normally did not
sweat

8. never did

Any of these activities

sl
-+
o S
ag
a

<13

| V3 N
Dayl
Week2 [ 1 ]

Dayl

Week2[ ] ]
Dayl

Week2 [ ] ]
Dayl

Week2 [ ] ]
Dayl

Week2[ 1 ]

=14
ET4.

o
y

oo
| )

Dayl

Week2 [ ] ]
Dayl

Week2 [ ] ]
Dayl

Week2 [ ] ]
Dayl

Week2 [ ] ]
Dayl
Week2 [ ] ]

h e WaY

)]

o,
E3Age

20-49

Dayl

Week2 [ ] ]
Dayl

Week2 [ ] ]
Dayl

Week2[ ] ]
Dayl
Week2 [ ] ]
Dayl
Week2[ ] ]
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EAAge T E4T E42 E43 E44: E45:
=50 1. [ ] ] |Dayl L1 ] L] L]
Week2 [ ] ]
2 (] ] |Dayl L] ] ] L]
Week2 [ ] ]
3 (] ] |Dayl L] ] ] L]
Week2 [ ] ]
4. [ 1 ] |Dayl 11 ] ]
Week2 [ ] ]
5 [ ] ] |Dayl_ 1] ] ]
Week2 [ 1 ]
During | 1. (11 |payt | 1] ] ]
the last Week2 [ ] ]
10 2 [ 11 |Dayl 1] L] [ ]
years Week2 [ ]_]
3 (] ] |Dayl (] ] ] L]
Week2 [ ] ]
4 [ 1 ] |Dayl_ (] ] ] ]
Week2 [ ] ]
5 [ ] ] |Dayl_ L1 ] ] ]
Week2 [ ] ]

E6. Please repeat the question for the different ranges of age.

o1 .

E6Durmg—this—period;, how Tmamy hours—did—you spend—omrthe
activities?

101IOWIITZ

I > +1 1 +—15
0.Durmg Urc Iast TV ycdrs

h ] 1 A 1
COT. AAOUSCWOTIK

LD A & 5 LA | £1 . | 1 O
L£OZg. WHIICIT TIOOT dI1d"you 11ve 011!

E62b. Which floor was your office on?

r

1

[ 1 ]floor

E63—How mmany mimutes did you watk every day ¢ mctudmg - watkimgto-work;
.shopping, sending or picking up children, etc)?

11— frmmutes

r l il l M ¢
[— 11— frmmutes

E64How mmany mimutes did you bike every day ( including riding to-work;
.shopping, sending or picking up children, etc)?

F -l 3 -l - +
[—J— 1 frmmutes

E -l -l -l ’ "
[— 11— frmutes

L ¥4

XL
. ICTS

E65aDid you tive rext to am efectric power ptamt? | t—Yes

2. No 2. No

9. Unknown [ | 9. Unknown [ ]
E65b. How far from the plant to your house or apartment? [ 1 1 Imeters [ 1 1 Imeters
E65c. How many years did you live there? [ ] Jyears [ ] Jyears

Disclaimer: This is unpublished




PART SIX DIETARY HISTORY

Now I would like to ask about your dietary habits over the past 5 years. If there were changes in the past year, please tell me
the habits
before the changes. I will first read to you some types of food. Would you please tell me if you ate these foods

and how much you ate

in genera per day, per week or per month over the past 5 years? We know it’s hard to estimate the exact amount and the
number of times you ate a food, but the estimated amounts generally reflect your dietary intake, and those numbers will be of
great help to us.

F.

Cereals, Breads, Snacks

Not atall | Every Year Every Month Every week | Everyday Quantity
N D 1 Q i O£+ Al + Al D i
INEVET REAlTy SUITIELITIES UITLETT ATTOSU AIWAYS FUTUOIT

Food Size
1 A& Wa N B 1 AnY 1 1 o fa) 4 el
. WIS Bread, ROIIS I By & Sy
o WA & W4 | JAnY D 1 1 o o) 4 ol

. WIHICAURYCT DIead I 2 & S)
fa) B 1 1 o o) 4 ol
S. Bdgcl I 2 & S)
4 A Y 1 1 P B 1 o o) 4 ol
. DUImIp gl riour7 CIIImescT) I S)) = S)

hnY 1 1 o o) 4 ol
J. FdIICAKCTS I d 23 D

P 1 o o) 4 ol
0. T'1ZZ4d. I S)) = )
e B 0 fal Fo/illa nl 1 o o) 4 ol
7. rItd, SOIU 1dCO I 2 & S)
Q = 1.1 1 1 o o) 4 ol
O. EICIIradda I S)) = )
O\ At 1 1 1 o o) 4 ol
7. WECSU AITICAITl D1€ad I 2 & S)
10 £ £ 1 o o) 4 ol
TU.C o1 LIPS I S)) = )
11 D Pl B 1 o o) 4 ol
I'T. TOoldalo TIPS I 2 & S)
1D Pl h h il 1 1 1 1 o o) 4 ol
TZ. TTaITldIIn ripc Irrecd (dodo) I S)) = S)
12 D M 1 1 o o) 4 ol
15, DISCUIL, CTdACKCTTS I 2 & S)
14D 1 Fay Al raN | 1 1 1 o o) 4 ol
T# rorrmage (OgrLAKamu,UKkavaod) T 2 4 J
1 Fay 1 1 o o) 4 ol
10, Ualrical I Y & S)
1 Favhl 1 o o) 4 ol
10, UUICTS I 2 & S)
AA Il | —
vVIedy, F15IT, EYYs
Not at all | Every Year Every Month Every week | Everyday Quantity
— pu | N D 1 Q i O£+ Al + Al D i
FUOU INEVET RAICTy SUITIELITIES UITLETT ATTOSU AIWAYS FUTUOIT
Size

17 1 1 h 1 oY 2 4
17, CIITKTIIL, TICII I Z By = s
1Q - 1 D 4+ 1 1 oY 2 4 Ved
IS, TUrkTy7 Rodst TUrkcy I Z Y = S)
1 O0—C 1 1P 14 1 oY 2 4 Ved
17, SIMOKTU FOUIlry I Z Y = S)
o0 T 1 1 oY 2 4 Ved
ZU. DUCK I Z Y = S)
a1 AmY £/Q0 4 1 D +1 £ 1 o 2 4 Ved
Z 1. DCTI/S1CAK, ROdSL DCTT I Z Y = S)
o Yo WG & 1 £ 4+ 1 oY 2 4 Ved
ZZ.1.4dImo, Oodl I Z Y = S)
oYl D 1 AnY 1 £11 I 1 oY 2 4 Ved
Z5. FOIK, FOrK CIIop, rdIin I Z Y = S)
A4 Q 1 1P 1 1 oY 2 4 Ved
4. SITTOKTU TOrK I Z Y = S)
o D 1 4+ 1 oY 2 4 Ved
<J. DUSIT IMITAtl I Z Y = S)
o D £, + £ 1 1 1 oY 2 4 Ved
20. TIg 1001, COW ITE, SKIIT I Z Y = S)
N 321 I Vi 1 1 oY 2 4 Ved
< 7. NIUNTy, LIVET, UTZZdrd I Z Y = S)
NQ 1 oY 2 4 Vel
Z06. ITIPTC I Z Y = S)
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O £ VA n N el — + e g 1 N o) 4 Vel
29, COW l‘lg TOdl IIIITSUIITS, LIlpC 1 J 4 J
AN £ 4 1 1 N o) 4 Vel
JU. UXAIT I J 4 n)
21 AL +1 11 A +1 rad 1 N o) 4 Vel
J 1. IVICdU DAIlS/ Ivicallodl I J 4 n)
AN fal 1 N e 4 Vel
L. oaubdgc 1 J 4 n)
laXal 1L +1 1 N e 4 Vel
JJ. ﬂULng 1 J 4 n)
4 D 1 N o) 4 Vel
J4. bdCOIT I J 4 n)
o) £ . 1 i nl Q 1. 1 N o) 4 Vel
SJ. UdIT T'TSITT TUITd, SArdiIrc I J 4 n)
o) £ Q 1 £ 1 1 N o) 4 Vel
J0. Tall SAalIIoIT (\UTISIId) I J 4 n)
o W i A mY 1 £.1 h & W4 LI £ 1 1 N o) 4 Vel
S 7. DArK 1TSI1, W IIILT 1TSIT I J 4 n)
laNeolh o £.1 Ir £1 1 N o) 4 Vel
5 06.1CT ITSII, TTOZTII ITSIT I J 4 n)
20 1 h £.1 1 . 2 A Vel
J7.5IMIOKTU ICT 1IS1T I J =4 )
A0 T £ 1 1 . 2 A Vel
“U. JJIy I1TSIT I J =4 )
41 Oy 1 .1 1 . 2 A Vel
1. SIOCK I'TSIT I J =4 )
VNOOl
AN Ir 1 Q 1 1 . 2 A
4 Z. T'TCSIT SAITIoIn I J a4 2
42 C1 h h 1 4 1 . e A Vel
45.51ITIIp, LODUSICT I J a4 )
ANA 4 i dla —
viedl, FI5l0T, Eggb
Not at all | Every Year Every Month Every week | Everyday Quantity
— N D 1L C iy ONEE Al + Al D ¥ i
FOUU INEVET I'(dlUly SUITIENTIES UILET] AITTOSU I-\IVdeb FOruaort
Size
A4 1 N fa) 4 Vel
44, LdIgC OITAIT 1 J 4 J
AL Fal 11 FaN + 1 N e 4 Vel
4. DbdllUp, betcrb I J 4 n)
4 D h h 11 h RWh | 1 1 N e 4 Vel
40. FTTIWIIIKIT, ITIT SIIaIls I J 4 n)
A7 1 1 h 1 1 1 N e 4 Vel
4 /. T'ISIT IIT OUITdIT I J 4 n)
4Q £~ 11 1.1 1 N e 4 Vel
40. UTITIICd 11810 I J 4 n)
4A0—D 1N A + 1y 1 1. 1 1 N e 4 Vel
47, TTOCCSSTU VITCALS (Sallcd, dried) 1 J 4 n)
VullAY Fal 14 1 1 1 N e 4 Vel
JU. SAltecd r1smn I J 4 n)
1 1 1 N e 4 Vel
J1.CTIdDS I J 4 n)
Vulla I 1 N e 4 Vel
JZTEZES T B) % S
Vula) Fav | 1 N e 4 Vel
JO. ULUICTS I J 4 n)
AAs LMl =] O
IVITATU UTSTTES diTu SUUPS
Not atall | Every Year Every Month Every week | Everyday Quantity
[} Al D L C i ONEE Al + Al D i
FOUOU INEVTET F(Cllcly QUITIEUTTTES UILET! AITTOSU I-\IVVotyb FUItorl
Size
A Py 1 N 1 oY ) A
>4 0Oghno (Owo)soup T b) 4 J
NA 1 1 oY fa) A Vol
J. IVIUSHITOOITI bUU,p 1 J a4 n))
. 1 £ 1 1 oY fa) A Vol
J0. I'TCTSIT ITSIT SOUp 1 J a4 n))
~ b - - 11 1 oY fa) A Vol
J /. DTICU IISIT SOUp 1 J a4 n))
o g . A o . -
J6. IvICdl SOUp 1 J a4 n))
O Dl 2 1.1 1 oY fa) A Vol
JY. 'Ialn VEEZTLAaDIC 1 J a4 n))
VAV & 4 11 1 oY fa) A Vol
OU. vCEZClanIT SOuUp 1 J a4 n))
1 Pl 1 31 M 1 oY fa) A Vol
O 1. GTouIdimut Soup (UDCTEIIT) 1 J a4 n))
o ) 1 s nl 1 oY fa) A Vol
OZ. OrouIdItat 1 OITIdto 1 J a4 n))
2 Pl 1 T XL 11 1 oY fa) A Vol
05. UTouIdinut 101mdlo v Cgelavic 1 J a4 n))
A Dl > A 2 1 oY fa) A Vol
O4. rldInn Egubl 1 J a4 n))
) Ml nl 1 oY fa) A Vol
00. EZUST TOIIIdato 1 J a4 n))
) T XL 11 1 oY fa) A Vol
00. EZUST VCETLADIT 1 J a4 n))
~ A Ml nl XL 1.1 1 oY fa) A Vol
O/7. EZUST TOIMAlO VvV CEZTlaDIT 1 J a4 n))
Q A M | 1 oY fa) A Vol
06. EZUST UKId 1 J a4 n))
O o | 1 oY fa) A Vol
0~Y. UKTd SOuUp 1 J a4 n))
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~ N raN | 1 N o) 4 Vel
/U, UKTd 10IIIdlO 1 J 4 J
~1 raN | I + 1 N o) 4 Vel
/1. UKTd V CgCLleC 1 J 4 J
~N raN | + X 1 N o) 4 Vel
/Z. UKTd 10IIIdLlO VCgCLleU 1 J 4 J
~ 1 1 s ul 4 1 N e 4 Vel
7. UgDUlU 1T OITIdLO 1 J 4 J
~ 4 FaN 1 1 N e 4 Vel
4. UgDUlU UKTd 1 J 4 J
g FaN 1 1 XL +1.1 1 N o) 4 Vel
7. UgDUlU \'% CgClleC 1 J 4 J
~ I 1 s ul 1 N o) 4 Vel
/0. CWCUU 1 0ITIdlO 1 J 4 J
— = D D1 Q 1 N o) 4 Vel
I 7. DdIlgd ( dlIIn DduLC) 1 J 4 J
~Q D s ul + 1 N o) 4 Vel
/0. Ddllgd 1T OITIdLO 1 J 4 J
1O D I h 1 N o) 4 Vel
1. Ddllgd Egubl 1 J 4 J
QN yay 1 L4 1 . 2 A Vel
oU. UgllU \UWU} 1 J = J
Q1 D Fal s nl + 1 . 2 A Vel
oI, PTepper Soup Iomato T B) % R
QN D Q N 1 . 2 A Vel
dZ.PTpper Soup INatrve T B) % R
W s 4= AAs Al N iala A C
ULUIE] IIglUUIUIILb IVITAEU DISITES diTU ouupa
Not at all | Every Year Every Month Every week | Everyday Quantity
(] N D 1L C iy ONEE Al + Al D ¥ i
FOUU INEVET Rdl Uly SUITIENTIES UILClH AITTOSU I'-\IV\Idyb FOruaort
Size
QA D 1 1 rad 1 oY e A o
0J. I’LlIIlpKll'l Iedar T J 4 J
QA4 Dy 1 rad 1 oY e A Vol
o4, DIUCT ITdl T J 4 J
Q XL+ 1 rad 1 oY e A Vol
(o) dleT 1Icdl T J 4 J
.
VNOOT
Q D 1T rad 1 oY fa) A o
00. RCU LAl T J 4 J
Q1 £\ X r rad 1 oY e A Vol
o6 /. COCO Y dIIT L&Al T J 4 J
QQ fal +—D + + I rad 1 oY e A Vol
06. DWCTL Fotldlo L&dl T J 4 J
QO 1.1 1 oY e A Vol
67. 1Z0UIT T J 4 J
ravay I 1 1 oY e A Vol
JU. C£10 SOKO T J 4 J
O-1 h miad 2
J1. E1I0TITO
raYal h miad 1 oY e A Vol
JL. ETO ICIT T J 4 J
raYal AA 1 1 oY e A Vol
J 5. IvIUStara T J 4 J
raw, | D 1 1 1 oY e A Vol
J4. Dd0ODd0D T J 4 J
O £ 1 1 1 oY e A Vol
J0. GTOuIIdIrut Oo1r T J 4 J
O D1 Pt | 1 oY e A Vol
J0O. rdalrn UTl T J 4 J
aYe AVaWh | 1 oY e A Vol
7 7. UUICTS T J 4 J
m . D l 'y
diry FTouucts
Not atall | Every Year Every Month Every week | Everyday Quantity
— pu | NN D L fal i O\EE Al + Al D i
FOOU INEVET r(almy QUITIELITTTIES UILEll ATTTOSU I-\IVVd.yb FUIUoll
Size
faYel A A1 1 oY ) A
706. IVIIIK 1 J a4 )
Favay 1 1 A4l 1 oY fa) A Vol
77, CIIOCO14dIT IVITIK 1 J a4 n))
DN . A o . -
TUU., 1ICT CI1TdaIitl 1 J a4 n))
101 1 1 oY fa) A Vol
TUT. CIICTSTC 1 J a4 n))
P . A o . -
TUZ, BDUUCT 1 J a4 n))
EiWaYa) XL 1 1 oY fa) A Vol
TUS. Y Uguuu 1 J a4 n))
104 4l 1 oY fa) A Vol
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FFla. When you eat fried or baked pork chops, pork ribs or steaks, you normally prefer that:

Entire surface is brown with a slight burnt flavor
Majority of the surface is brown

Little surface is brown

Surface is not brown, bone still has bloody color
Never eat

Don’t Know

FF1b. When you eat fried or baked pork or beef, you normally prefer that:
Entire surface is brown with a slight burnt flavor
Majority of the surface is brown
Little surface is brown
Surface is not brown, bone still has bloody color
Never eat
Don’t Know

FF2. When you eat fried or baked chicken, duck, or goose, you normally prefer that:
Entire surface is brown with a slight burnt flavor
Majority of the surface is brown
Little surface is brown
Surface is not brown, bone still has bloody color
Never eat
Don’t Know

FF3.  When you eat fried or baked fish, you normally prefer that:
Entire surface is brown with a slight burnt flavor
Majority of the surface is brown
Little surface is brown
Surface is not brown, bone still has bloody color
Never eat
Don’t Know

1]
2
3
4
6
9
L]
2
3
4
6
9
1]
2
3
4
6
9
1]
2
3
4
6
8

FF4. Over the past 5 years, approximately how many times did you eat fresh vegetables (any kind)?

2 Per week times

Disclaimer: This is unpublished
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FFS. Over the past 5 years, how many times have you eaten fresh fruits (any kind; per day, per week or per month?

| S Day
2 Week times L 111
R IR Month

FF6. How much of the following oils did your family consume per month (50g)?

1. Vegetable oil: (50g) L1 11

2. Soy bean oil: (50g) L1 11

3. Groundnut oil: (50g) [ 1 1.1

4. Lard: (50g) L1 1]

4. Brown (bleached) sugar: (50g) L1 11
FF7. How many people live in your household, including yourself?

persons ] ]

FF8. Do you often store foods in the refrigerator? [ ]

Yes..oonnn 1

NO..ovvveee 2 (Ask F34)
FF9. In which year did you first buy a refrigerator? L1 ]
FF9a. How many years have you used a refrigerator? 11
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VNOOl

FF10. In the past 5 years, have you ever taken continuously the following vitamins at least three times a week for two

months

( If there were changes in the past year, please refer to the use before the changes)?

Name Vitarmim A Vitarmm € Vitarmmm E Vitarmm B Muttipte- Vitammms — 1 Others(specify)
rriv...
1. Ever Yes 1 Yes 1 Yes 1 Yes 1 Yes 1 Yes 1
took? No 2 No 2 No 2 No 2 No 2 No 2
] ] (1 (1 ] ]

2-How mamny
months
totally
didyoutake | [ 1 11 | (111 | [_1_1] 11 ] [ 11 ] L1 1]
the month(s) month(s) month(s) month(s) month(s) month(s)
vitamins?
3-Whenyou
took
vitamins,
howmany | [ 111 | L1 11| [1 1] 11 ] [ 1] 11 ]
times per day(s) day(s) day(s) day(s) day(s) day(s)
week did
you take
them?
FF11. When you were sick, did you often take or receive vitamins?

Yes [

No

Unknown

Disclaimer: This is unpublished




PART SEVEN PERSONAL HABITS AND LIFESTYLE

Now I would like to ask a few questions about your smoking habits.

G1. Have you ever smoked at least one cigarette per day, for more than 6 months, consecutively?

Yes.onnnn 1
NO.oeveeeeee 2 (AskG7)
G2 At what age did you start to smoke at least one cigarette per day?
years old
G3 Do you smoke regularly now?
Yes.oooannnn. 1
)AL O 2 (AskGS5)
G4. How old were you when you quit smoking? years old

VNOOl

[]
1]
L]
L] ]

G5. How many years in total did you smoke or how many years have you smoked so far? (Excluding the years when you

did not smoke) years

L] 1]

G6. When you smoked, on average, how many cigarettes did you smoke per day?

L1 1]

cigarettes/day

G7. Did you ever smoke other kinds of tobacco products?

G8. Did you ever drink alcohol, such as beer, fruit wine, palm wine, liquor, etc., at least one time per week for more than six

months continuously?

Yes.ooonnnn 1
NO.coveiennne 2 (Ask G14)
G9. How old were you when you started to drink alcohol regularly? years old

G10. Do you still drink alcohol regularly?
YeS.ouniannnnns 1 (Ask G11)

G10a How old were you when you stopped drinking alcohol regularly?
years old

G11. When you drank one of the following alcoholic beverage, how much did you drink per time?

A. Liquor cup or none (96)
B. Illicit gin cup or none (96)
C. Wine cup or none (96)
D. Beer cup or none (96)
E. Palm wine cup or none (96)

Disclaimer: This is unpublished
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G13. How many years in total have you drunk or how many years have you drunk

frequently? (Excluding the years when you did not drink) years
1]
G14. Did you ever drink tea regularly (change the tea leaves at least twice a week for more than 3 months continuously)?
YeS.oiunnnn 1 [ ]
NO.oeverene 2 (Ask G21)
VNOOl
G15. At what age did you start to drink tea regularly? years old [ 1]

G16. How many years in total have you drunk tea so far (excluding the years when you did not drink)?

years 1]
G17. What kinds of tea did you normally drink? L]
Green tea.......cocveveivininiiiiicce 1
Black tea......cccoeevveeveicieieceen 2
Other kinds (please specify)............ 6
G18. Did you ever drink coffee regularly? [1]
YeS.omannnne 1
NOeieeee 2 (Ask G21)
G19. At what age did you start to drink coffee regularly? years old [ 1]
G20. How many years in total have you drunk tea so far (excluding the years when you did not drink)? [ 1]
years

G21. What kinds of coffee did you normally drink?

Instant ..o 1 [T
Brewed ..o 2
Other kinds (please specify)............ 6
(G22.Did you ever eat kolanut regularly? [ ]
YeS e 1
NO.ceeeee 2 (Ask G23)
G23. At what age did you start to eat kolanut regularly? years old 11
G24. How many years in total have you eaten kolanut so far? L1 1]
years
G25. What kinds of kolanut did you normally eat? [ ]
Obi (hausa type)  ..ccevvveveereeienee 1
gbanja..... .oooveverieeee e 2
Other kinds (please specify)............. 6
G26. Did you ever eat orogbo regularly? []
Yes.owannnnnn
)\ 2 (Ask G27)
G27. At what age did you start to eat orogbo regularly? years old L1 1]
G28. How many years in total have you eaten orogbo so far? L1 1]
years
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G29. Did you ever use snuff regularly?

G30. At what age did you start to use snuff regularly?

G31. How many years in total have you used snuff so far?

years

years old

G32. Next, I would like to ask you a few questions on the household use of electric appliances in the past 5 years.

Name of the A Everused? B How nmany hoursdid
appliance you use it per day or
week?
Yes No Occasionally kitchen living room hall bedroom
day  week month other
(specify)
t-refrigerator 1 2 3 1 2 3 1 3 4
(N I ) I O O B I
min
2T Vet 1 2 3 T 2 3 T 3 %
N U Y I B
min
Q ¢+ 4 1 ol fa] 1 ol fa] 1 o] 4
. SICICO SYSICIII T Z o) I Z ) I ) Rl
N Y Y I B
min
4 Tmicrowave 1 2 3 1 2 3 1 3 4
oven N Y Y I I
min
S—electricTice 1 2 3 1 2 3 1 3 7%
cooker (N I ) I O O B I
min
6 washing t 2 3 1 2 3 1 3 74
machine N U Y I B
min
7 1 - h | 1 o 2Q 1 o Q 1 2 4
7. 11daIr arycr I Z J I Z D 1 ) Rl
N Y Y I B
min
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PART EIGHT EMPLOYMENT HISTORY

VNOOl

I would like to ask about all jobs you have ever had which have lasted longer than three years, throughout your
lifetime(including the jobs of farming, the jobs you had after retirement). Different positions and different
responsibilities should be considered as different types of jobs. Military service should also be considered as a job.

(01 the most (02) the jobthat (03) the jobthat (04) the jobthat
recent job Proceeds the one on | Proceeds the one on | Proceeds the one on
the left the left the left
HtName of thejob:
(starting with the (111 111 111 111
most recent one )
H2 Name of the
work place
H3tmrwhichryeardid-you 19 19 19 19
start the job 1] 1] 1] 1]
H4Trwhichryeardid-you 19 9 19 19
end the job (11 (11 11 11
H5About row tmamy
hours did you stand s hours , hours , hours , hours
or walk per day at ] 1] 1] 1]
this job?
H6-Yourjobcambe Heavy physicat Heavy physicat Heavy physicat Heavy physicat
Classified as: work............. 1 | work............. | work............. 1 work............. 1
Medium physical | Medium physical Medium physical Medium physical
work............. 2 | work............. 2 work............. 2 work............. 2
Light physical Light physical Light physical Light physical
work............. 3 | work............. 3 work............. 3 work............. 3
Non-physical Non-physical Non-physical Non-physical
work............ 4 | work............ 4 work............ 4 work............ 4
H7. Did you ever go to the countryside and work on a farm?
Yes.cooooonnn. 1
No.ovevenne, 2 (Ask Part Nine)
H71. Where was the farm?
I N B
H72. What was your major responsibility?
(111
H8. Were you ever exposed to pesticides or herbicides at your work or in daily life?
(refer to at least ten days a year)
Yes..ooooeinnn. 1
No.ovevenenen, 2 (Ask Part Nine)
H9. In which year were you first exposed to pesticides or herbicides? 19 1.1
H10. How many years in total were you exposed to pesticides or herbicides? 11
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H11. Usually how many days/months per year were you exposed to pesticides or herbicides?

Day 1

Week 2
1111

Month 3

H12. Please tell me the names of the pesticides that you were ever exposed to.
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PART NINE FAMILIAL CANCER HISTORY VNOOL __

Next I would like to ask a few questions about your first-degree relatives, which includes your parents, your brothers and
sisters, and your children.

111. How many daughters do you have? daughters [ 1]
112. How many sons do you have? sons [ 1]
113. How many sisters do you have (you are not included)? L1 ]
114. How many brothers do you have (you are not included)? L1 1]

12. Among your blood related relatives including your parents, sisters and brothers and your children, has anybody ever been
diagnosed with a cancer or a malignancy?

Yes.oiiiinnnn, 1
NOcoeeeeieee e 2 (Ask Part Ten)
Unknown............. 3 (Ask Part Ten)
t3-Whichretative? H-Whichrtypeof —7 15 How old was te/she 7 t6- Birthdate 1 17 Is he/she stitt
Initials Relationship cancer has she/he when he/she was living? 1. Yes 2. No
had? diagnosed? Date of Birth
I» T—Yes 2No
11 L1 1] 1] 1] L] 1]
i T—Yes 2No
1] L1 1] 1] L] 1]
i T—Yes 2 No
1] L1 1] L] ] L1 ] 1]
1 t—Yes 2No
L1 ] L1 1] L] ] L] ] L] ]
- t—Yes 2No
L1 ] L1 1] L] ] L] ] L] ]
I» T—Yes 2No
11 L1 1] 1] 1] L] 1]
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PART TEN PHYSICAL DEVELOPMENT AND BODY MEASUREMENT

Next [ would like to ask a few questions on your weight and height:

Compared to your peers, what was your height and weight during childhood and

adolescence?
Period HHeight F2-Weight
t—Shorter 2 A tittle shorter t—Shorter 2 A tittle shorter
3. Average 4. A little taller 3. Average 4. A little taller
5. Taller 5. Unknown 5. Taller 5. Unknown
Atabout tOyearsotd T —1
Atabout t5yearsotd T —1
Atabout 20-yearsotd T —7
J3. What was your height when you were 20 years old? cm.

What was your weight during the following time periods?

-

hnY . 1
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X
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gq.

g
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ATOUIIA agt ZU

A 1 faWal
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A 1 ray
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|
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|
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trthe pastyear
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PART ELEVEN ANTHROPOMETRIC MEASUREMENT

K1. This part is to measure the height, weight, waistline and hipline of the interviewees. To insure the
accuracy of the measurements, the interviewees are required to wear only one layer of clothes. If this
is refuse, estimate the actual values and record the clothes of the interviewees wore in the remark

column.

Remarks: Measure each participant at least twice? If the difference between the first two

measurements exceeds the tolerated difference, please take a third measurement.

Instruction for anthropometric measurements:

Disclaimer: This is unpublished



1. Waist circumference: Let the participant stand straight, breath evenly; wear a single
layer of clothes, and no belt or tight pants. Put a cloth tape horizontally 1 (one)

inch above the navel, read the number to nearest one decimal point.

2. Hip circumference: Let the participant stand straight, breath evenly; wear a single
layer of clothes, and no belt or tight pants. Put a cloth tape horizontally between the
waist and leg and move the tape up and down between the waist and leg. Take the
measurement at the level of maximum extension of the buttocks, read the number to

nearest one decimal point.

3. Sitting height: Let the participant sit straight on a chair with a flat surface, keeping
the head and shoulders in a horizontal position, and measure the distance between

the top of the head and the surface of the chair.

Finally, to end the interview session, can you please answer the question below? Thanks.

L1. Did you find any of the questions embarrassing?

1. Yes [ ]
2. No
3.  Sometimes

Disclaimer: This is unpublished



PART TWELVE INTERVIEWER POSTSCRIPT

M1. How did the participants cooperate?
Very well
Well
Average
Bad

B W N —

M2. The accuracy of the responses:
Very accurate
Accurate
Some parts inaccurate
Very inaccurate
Hard to evaluate

D kW~

M3. The evaluation of the quality of the whole interview:
High
Generally reliable
Not very reliable
Unsatisfactory

B wWro -

M4. Which parts are not reliable?
Reliable Generally reliableNot reliable

Part one 1 2
Part two 1 2
Part three 1 2
Part four 1 2
Part five 1 2
Part six 1 2
Part seven 1 2

MS5. Interview site
Hospital 1
Working place 2
Participant’s home 3
Others 4

M6. Participant’s signature:

M7. The time when the interview ended: morning/afternoon minutes past

M8. How long did the interview last? minutes

Disclaimer: This is unpublished

W W

W W W W W

L]

L]

} |
e —

L

|—|:—\||—\ —
e

\ |
[S— —

VNOOl



Breast Cancer in African Women Study (BCAWS) Storage Inventory

Study Site Specimen
Type

Box Number Approx. Vol.
Date
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November 13, 2006

Proposal to CRC: Gene-gene and gene-environment interactions as risk factors for
breast cancer in women of diverse genetic backgrounds.

Principal Investigator: Dana R Marshall, Ph.D. Associate Professor, Department of
Surgery, x6549, dmarshall@mmc.edu

Co-investigator: Regina S. Offodile, M.D. Assistant Professor, Department of Surgery,
x5673, roffodile@mmc.edu

Background:

African American women have a lower incidence of breast cancer than Caucasian American
women yet they are more likely to die from their disease (1). When breast cancer is divided into
pre- and post-menopausal disease, the incidence is actually higher in African American women
and it is here that the bulk of the disparity in mortality is accounted for (2). The incidence of
breast cancer in Subsaharan Africa has been increasing over the last three decades and despite the
differences in many environmental risk factors between these two demographic groups, there are
strong correlations between many of the cellular and molecular aspects of the disease that
distinguish African and African American women, as a single group, from Caucasian women
(3,4). Our hypothesis is that there is an underlying genetic component that explains why African
women, and women of African descent, are more likely to present with high grade, late stage,
hormone receptor negative tumors that have already metastasized.

A pilot study addressing the increasing breast cancer incidence in African women (Breast Cancer
in African Women Study or BCAWS) was initiated by Dr. Olufemi Adegoke, a Meharry Medical
College (MMC) faculty member, in 2002. Dr. Adegoke had a stroke in early 2004 and was not
able to return to work. Despite this tragic event, the collaborators in Africa, and faculty and staff
at MMC, continued to work towards acquiring and shipping blood, buccal and urine samples
from Nigerian and Kenyan women to MMC. We currently have 78 case, and 40 control samples
stored here that have not been analyzed. Additionally, the Kenya site just informed me that they
have 45 additional samples to ship to us. The goal for this pilot study is 100 cases and 100
controls from Nigeria and Kenya. The Africa sites have IRBs in place for collecting samples. |
am preparing one for us as this was to be put in place once there were samples here to work on.

The MetroGeneral Breast Health Clinic patients are a new, and important, addition to this study
in which we are addressing ethnic and racial disparities in breast cancer mortality. Dr. Offodile
will direct the acquisition of samples from women who visit the clinic. She has developed a
human subjects protocol for consenting patients and an environmental risk survey. A realistic
goal for recruiting from the breast health clinic is 30 cases and 30 controls over a one year period.

Our objectives in this project are:

(1) Analyze pre-existing lifestyle and behavioral risk surveys from the BCAWS study.

(2) Genotype samples from the BCAWS study for prevalence of risk polymorphisms.

(3) Analyze lifestyle and behavioral risk surveys from MetroGeneral Breast Health Clinic study.

(4) Genotype samples from the MetroGeneral Breast Health Clinic study for prevalence of risk
polymorphisms.

(5) Co-analyze genotype data from all cases vs all controls for further clarification of trends that
are specific for African women or women of African descent relative to what is reported in
the literature for other races or ethnicities.
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