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Supplementary Information 
 

for 
 

Shorter telomeres associate with a reduced risk of melanoma development 
 
Study Cohorts: 
 
1. Women's Health Initiative Observational Study (WHI-OS): The WHI has two major parts: a randomized 
Clinical Trial and an Observational Study. The WHI Observational Study (WHI-OS) assesses lifestyle risk factors 
and biomarkers for disease in a large prospective cohort of 93,676 postmenopausal women aged 50-79. The WHI 
Clinical Trial and Observational Study were conducted at 40 clinical centers nationwide. Recruitment began in 
September 1993 and continued through October 1998 for the clinical trial. Recruitment for the observational study 
was through December 1998. At baseline, all WHI-OS participants completed screening and enrollment 
questionnaires, underwent a physical examination, and provided fasting blood samples (after an overnight fast for at 
least 12 h). The information on tanning response was collected in the year-4 questionnaire.  
Melanoma confirmation: In the WHI-OS, the participants were followed by annual mailed self-administered 
questionnaires (medical history and exposure updates) and an additional clinical center visit for physical 
measurements 3 years after enrollment. A report is classified as confirmed cancer only if confirmed by the 
pathology report. Melanoma cases are SEER-coded using the 1988, 2nd edition:06/92 coding scheme.   
Nested case-control study: In the WHI-OS, 259 eligible cases were incident pathologically confirmed invasive 
melanoma cases with a blood specimen at baseline and a diagnosis anytime after enrollment up to August 15, 2008. 
We included melanoma cases with no previously diagnosed cancer. One control per case who provided a blood 
sample was randomly selected from the participants in the cohort. Controls were free of diagnosed cancer up to and 
including the questionnaire cycle in which the case was diagnosed. Controls were matched to cases by year of birth 
(±1 year). All the cases and controls were Caucasian.  Of these 518 samples, 467 were assayed. There were 16 
samples that could not be sent for assays, and 35 samples with missing values on telomere lengths were excluded 
from further analysis.  
 
2. The Health Professionals Follow-up Study (HPFS) Cohort: In 1986, 51,529 men aged 40-75 in health 
professions answered a detailed mailed questionnaire, forming the basis of the study. The men, from all 50 states, 
include 29,683 dentists, 4,185 pharmacists, 3,745 optometrists, 2,220 osteopath physicians, 1,600 podiatrists, and 
10,098 veterinarians. The average follow-up rate for this cohort over 10 years is >90%. On each biennial 
questionnaire, we obtain disease- and health-related information and ask the men to report any diagnosis of many 
diseases, including melanoma and non-melanoma skin cancers, and to indicate the date of diagnosis. Between 1993 
and 1994, 18,159 study participants provided blood samples by overnight courier. Over 95% of the samples arrived 

within 24 hours. We requested information on the date and the time of the blood sample drawing and the time 

elapsed since the preceding meal. Information on tanning response, hair color, and mole counts on the arms was 
collected in the 1987-1988 cohort questionnaire.  
Melanoma confirmation: All participants reporting incident diagnoses of cancer are asked for permission to review 
their medical records to confirm the diagnosis. Non-respondents to this initial request receive a 2nd and 3rd mailing. 
Persistent non-respondents are telephoned to obtain further details on the diagnosis and seek permission for record 
review. We obtain death certificates for all deceased participants and seek medical records for the incident cancers. 
All medical records of melanoma are reviewed by dermatologists blinded to exposure information according to 
established criteria. The report is classified as confirmed cancer only if confirmed by the pathology report.  
Nested case-control study: We used blood collection time as a prospective follow-up baseline for the HPFS. Eligible 
cases were incident pathologically confirmed invasive melanoma cases among subjects who gave a blood specimen 
in the HPFS with a diagnosis anytime after blood collection up to June 1, 2008. We included 120 melanoma cases 
with no previously diagnosed cancer. One control per case who provided a blood sample was randomly selected 
from the participants in the cohort. Controls are free of diagnosed cancer up to and including the questionnaire cycle 
in which the case was diagnosed. Controls are matched to cases by year of birth (±1 year). All the cases and controls 
were Caucasian.   
 
3. The Nurses’ Health Study (NHS) Cohort: Detailed descriptions of melanoma cases and controls in the NHS 
used in the combined analysis of this study have been published previously (Ref. 11).  
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Laboratory Assays: 
 
Genomic DNA was extracted from buffy-coat fractions using the QIAmp (Qiagen, Chatsworth, CA) 96-spin blood 
protocol. We conducted pico-green quantitation using a Molecular Devices 96-well spectrophotometer and 
confirmed results using a Nanodrop SD-1000 spectrophotometer (Thermo Scientific, Wilmington, DE). Subsequent 
standardization by drying down the genomic DNA and resuspending ensured accurate and uniform DNA 
concentrations. 
 
We employed a modified version of the Real-Time PCR telomere assay for use in a high-throughput 384-well 
format with an Applied Biosystems 7900HT PCR System (Life Technologies, Foster City, CA) to determine the 
relative average telomere length. Briefly, 5 ng of buffy-coat–derived genomic DNA was dried down in a 384-well 
plate and resuspended in 10µL of either the Telomere or 36B4 PCR reaction mixture. The telomere reaction mixture 
consisted of 1x Qiagen Quantitect Sybr Green Master Mix, 2.5mM of DTT, 270nM of Tel-1 primer 
(GGTTTTTGAGGGTGAGGGTGAGGGTGAGGGTGAGGGT), and 900nM of Tel-2 primer 
(TCCCGACTATCCCTATCCCTATCCCTATCCCTATCCCTA). The reaction proceeded for 1 cycle at 95C for 
5:00, followed by 40 cycles at 95C for 0:15, and 54C for 2:00. The 36B4 reaction consisted of 1x Qiagen Quantitect 
Sybr Green Master Mix, 300nM of 36B4U primer (CAGCAAGTGGGAAGGTGTAATCC), and 500nM of 36B4D 
primer (CCCATTCTATCATCAACGGGTACAA). The 36B4 reaction proceeded for 1 cycle at 95°C for 5:00, 
followed by 40 cycles at 95°C for 0:15, and 58°C for 1:10.  
 


