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Population samples
Discovery
ARIC
Sample. The Atherosclerosis Risk in Communities (ARIC) Study recruited by
probability sampling 15,792 African American and European American adults aged
45 to 64 years in 1987 through 1989 from Forsyth County, North Carolina; Jackson,
Mississippi; suburbs of Minneapolis, Minnesota; and Washington County, Maryland
1
. The Jackson sample comprised African Americans only; the other three samples
included African Americans, European Americans, as well as a small proportion of
participants of other ethnicity. The ARIC study was approved by the institutional
review board of each field center institutes and participants gave informed consent
including consent for genetic testing. In this study we included only European
American adults.
Blood count measurements. Fasting blood was drawn at baseline and processed
following a standard protocol. Platelet count was determined in hospital‐based,
independent laboratories within 24 hours after venepuncture, after storage at 40C.
The measurement was conducted using automated particle counters (Coulter
Diagnostics, Hialeah, Florida, in three field centers; Technicon H‐6000, Technicon
Corporation, Tarrytown, New York, in one field center).
CHS
Sample. The Cardiovascular Health Study (CHS) recruited participants 65 years of age
and older from 4 US communities in 2 waves: 5,201 participants in 1989‐1990, and
an additional 687 African Americans in 1992‐1993 2. The human subjects committee
approved the study and written informed consent to use genetic information was
provided by study participants included in the analysis. In this study we included
European American adults.
Blood count measurements. Plasma measures of platelet counts were obtained at
the time of cohort entry for CHS. Venous blood was collected into a 4.5 mmol/L
EDTA tube 3. Platelet counts were measured at field center laboratories by Coulter
counters.
EPIC ‐ Norfolk
Sample. The European Prospective Investigation into Cancer and Nutrition (EPIC)
Obesity study used a case‐cohort design which included 1284 participants whose
body mass index was above 30 kg/m2 and a random sample of 2,566 participants
from the EPIC‐Norfolk Study, a population‐based cohort study of 25,663 men and
women of European descent aged 39‐79 years recruited in Norfolk between 1993
and 1997. Only individuals of the population‐based random sample were analyzed
and included in the meta‐analysis.
Blood count measurements. Blood sample was taken during the day in the GPs'
surgeries or EPIC clinic, were held overnight. Early the following morning, samples
were collected from GP surgeries by technicians. Some assays were performed on
fresh blood samples and the remaining blood was stored in straws. A 1 x 2ml EDTA
sample provided blood for full blood count. Two x 10 ml citrated samples provided
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twelve straws of plasma, four straws of red cells plus preservation buffer and four
straws of buffy coat and saline. A Coulter MD18 hematology analyser was used for
the measurement of full blood counts. Quality controls were carried out on the
Coulter scheme daily. In addition, the Hematology Department of Addenbrooke's
Hospital included the EPIC Laboratory in a monthly quality control scheme.
HVH
Sample. The Heart and Vascular (HVH) Study is a population‐based, case‐control
study conducted at Group Health (GH), a large integrated health care system in
western Washington State 4‐6. Subjects were women and hypertensive men 30‐79
years of age. The human subjects committee at GH approved the study, and all study
participants provided written informed consent. For the meta‐analysis, only control
subjects were included.
Blood count measurements. Plasma measures of platelet counts were obtained at
the time of phlebotomy. Venous blood was collected into a 4.5 mmol/L EDTA tube.
Platelet counts were measured as part of a complete blood count panel.
INGI Carlantino
Sample. The INGI Carlantino cohort comprised of about 900 samples from an
isolated village of southern Italy (Carlantino). Genotyping data for 679 people is
available, of these 521 had also phenotypic data. Ethics approval was obtained from
the Ethics Committee of the Burlo Garofolo children hospital in Trieste. Written
informed consent was obtained from every participant to the study.
Blood count measurements. Venous blood was anticoagulated with EDTA and full
blood counts (FBCs) were performed within few hours using an automated Coulter.
INGI FVG
Sample. The INGI Friuli Venezia Giulia (FVG) cohort comprised of about 1300
samples from 5 isolated villages of Friuli Venezia Giulia a region of Northern Italy.
The villages are: Resia, Illegio, San Martino del Carso, Erto/Casso, Clauzetto.
Genotyping data for 1,266 people is available, of these 1,046 had also phenotypic
data. Ethics approval was obtained from the Ethics Committee of the Burlo Garofolo
children hospital in Trieste. Written informed consent was obtained from every
participant to the study.
Blood count measurements. Venous blood was anticoagulated with EDTA and FBCs
were performed within few hours using an automated Coulter.
INGI Val Borbera
Sample. The INGI‐Val Borbera population is a collection of 1,664 genotyped samples
collected in the Val Borbera Valley, a geographically isolated valley located within
the Appennine Mountains in Northwest Italy. The valley is inhabited by about 3,000
descendants from the original population, living in 7 villages along the valley and in
the mountains. The valley was inhabited by about 10,000 people in the 19th century
when endogamy was >80%. Around 1930, the population started to decrease due to
emigration to South America. Participants were healthy people between 18 and 102
years of age that had at least one grandfather living in the valley.
Blood count measurements. Venous blood was performed using either an SF3000
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hematology analyzer or a XE2100 hematology analyzer. The two instruments
displayed no significant statistical differences in measurements range so association
analyses were not adjusted for instrument type.
KORA F3
Sample. The study population was recruited from the KORA S3 survey (4,856
subjects, response 75%). This is an independent population‐based sample from the
general population living in the region of Augsburg, Southern Germany, examined in
the years 1994/95. The standardized examinations have been described in detail
elsewhere 7. A total of 3,006 subjects participated in a follow‐up examination of S3 in
2004/05 (KORA F3). For the genome‐wide KORA F3 study we selected 1,644 subjects
of these participants then aged 35 to 79 years. Informed consent has been given.
The local ethical committee has approved the study.
Blood count measurements. DNA was extracted from fresh blood, and was stored at
‐80°C. FBCs were performed on fresh venous EDTA‐anticoagulated blood using an
automatic blood counter (Beckman Coulter STKS).
KORA F4
Sample. The KORA S4 survey, an independent population‐based sample from the
general population living in the region of Augsburg, Southern Germany, was
conducted in 1999/2001. The standardized examinations applied in the survey
(4,261 participants, response 67%) have been described in detail elsewhere 8. A total
of 3,080 subjects participated in a follow‐up examination of S4 in 2006/08 (KORA
F4). For the genome‐wide KORA F4 study we selected 1,814 subjects of these
participants. Informed consent has been given. The local ethical committee has
approved the study. The KORA S3 and S4 samples do not overlap.
Blood count measurements. DNA was extracted from fresh blood, and was stored at
‐80°C. FBCs were performed on fresh venous EDTA‐anticoagulated blood using an
automatic blood counter (Beckman Coulter LH 750).
Lolipop
Sample. London Life Sciences Population (LOLIPOP) study is an ongoing population
based cohort study of ~30,000 Indian Asian and European white men and women,
aged 35‐75 years, recruited from the lists of 58 General Practitioners in West
London, United Kingdom. Response rates have averaged 62%; there are no material
differences between responders and non‐responders with respect to age, sex, co‐
morbidity and available risk factors. Five studies were included in the analysis:
1. LOLIPOP_EW_A: European whites from the general population
2. LOLIPOP_EW_P: European whites from the general population
3. LOLIPOP_IA300: Indian Asians (enriched for insulin resistance and component
phenotypes 9.
4. LOLIPOP_IA610: Indian Asians, CHD case‐controls, so corrected for CHD and
cohort (for possibly different time of recruitment)
5. LOLIPOP_IA_P: Indian Asians from the general population
Blood count measurements. Venous blood was anticoagulated with K2 EDTA and
transferred in 4 ml BD Vacutainer Rapid Serum Tubes. Full blood counts were
performed using a XE2100 automated hematology analyser (Sysmex, Kobe, Japan).
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Samples were transferred at room temperature averaging (26.85 °C) with
measurements performed within 24 hours from venesection.
LBC1921
Sample. The Lothian Birth Cohort 1921 (LBC1921) cohort consists of 550 relatively
healthy individuals, 316 females and 234 males, assessed on cognitive and medical
traits at 79 years of age. They were born in 1921, most took part in the Scottish
Mental Survey of 1932, and almost all lived independently in the Lothian region
(Edinburgh City and surrounding area) in Scotland. A full description of participant
recruitment and testing can be found elsewhere 10. Ethics permission for the study
was obtained from the Multi‐Centre Research Ethics Committee for Scotland
(MREC/01/0/56) and from Lothian Research Ethics Committee (LREC/1998/4/183).
The research was carried out in compliance with the Helsinki Declaration. All
subjects gave written, informed consent.
Blood count measurements. Venous blood was collected in 2.7ml Sarstedt tubes
and anticoagulated with EDTA. Full blood counts were performed on the same day
using a Coulter LH 750 Haematology Analyser (Beckman Coulter Inc, Milton, UK).
LBC1936
Sample. The Lothian Birth Cohort 1936 (LBC1936) consists of 1,091 (548 men and
543 women) relatively healthy individuals assessed on cognitive and medical traits at
70 years of age. They were born in 1936, most took part in the Scottish Mental
Survey of 1947, and almost all lived independently in the Lothian region of Scotland.
A full description of participant recruitment and testing can be found elsewhere 11.
Ethics permission for the study was obtained from the Multi‐Centre Research Ethics
Committee for Scotland (MREC/01/0/56) and from Lothian Research Ethics
Committee (LREC/2003/2/29). The research was carried out in compliance with the
Helsinki Declaration. All subjects gave written, informed consent.
Blood count measurements. Venous blood was collected in 2.7ml Sarstedt tubes
and anticoagulated with EDTA. Full blood counts were performed on the same day
using a Coulter LH 750 Haematology Analyser (Beckman Coulter Inc, Milton, UK).
MICROS / South Tyrol
Sample. The MICROS study is part of the genomic health care program ‘GenNova’
and was carried out in three villages of the Val Venosta on the populations of Stelvio,
Vallelunga and Martello. This study was an extensive survey carried out in South
Tyrol (Italy) in the period 2001–2003. An extensive description of the study is
available elsewhere 12. Briefly, study participants were volunteers from three
isolated villages located in the Italian Alps, in a German‐speaking region bordering
with Austria and Switzerland. Due to geographical, historical and political reasons,
the entire region experienced a prolonged period of isolation from surrounding
populations. Information on the health status of participants was collected through a
standardized questionnaire. Laboratory data were obtained from standard blood
analyses. Genotyping was performed on just under 1,400 participants with 1,334
available for analysis after data cleaning.
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Blood count measurements. Venous blood was anticoagulated with EDTA and FBCs
were performed using an HMX IL (Beckmann Coulter) on average <5 hours from
venesection.
NFBC1966
Sample. The North Finland Birth Cohort of 1966 (NFBC1966, n=12,058 live born) was
designed to study factors affecting preterm birth, low birth weight, and subsequent
morbidity and mortality (http://kelo.oulu.fi/NFBC/). The longitudinal data collection
includes clinical examination and blood sampling at age 31 years, from which data in
the current study are drawn. The attendees in the follow‐up (71% response rate)
were adequately representative of the original cohort as is the final study sample in
the present analyses. A total of 4,763 genotyped samples were available from the
NFBC1966.
Blood count measurements. FBCs were performed on fresh blood immediately or
within 24 hours using a Coulter.
NTR
Sample. Participants were registered with the Netherlands Twin Register (NTR) and
drawn from the GAIN‐MDD study, which is a case‐control study of major depressive
disorder in unrelated individuals aged 18‐77 years. Participants gave informed
consent to participation, and the study was approved by an ethic committee.
Blood count measurements. Biological samples were taken at the respondents'
home between 07.00 and 10.00 h. FBC were performed within 6h of blood collection
using a Coulter instrument.
POPGEN
Sample. DNA samples of 1,228 unrelated individuals were obtained from the
PopGen biobank 13. All individuals had white skin colour and were of German
descent, i.e. declared that they, their parents and their grandparents were born in
Germany. Written, informed consent was obtained from all study participants and
the institutional ethics committee approved all protocols.
Blood count measurements. Venous EDTA blood samples were analyzed
immediately after venesection by use of the hematology automated analyser Sysmex
XE‐2100.
QIMR
Sample. FBC were obtained from 2,538 adolescent twins from 1,089 Australian
families ascertained from the general population. Twins were enlisted through
primary schools, media appeals and by word of mouth and tested longitudinally as
close as possible to their twelfth, fourteenth and sixteenth birthdays in the context
of an ongoing study of melanocytic naevi as described in detail elsewhere 14,15.
Participants (and where appropriate their parents or guardians) gave informed
consent to participation, and appropriate ethics committees approved all studies
Blood count measurements. The clinical protocol used for blood collection and
processing has been described in detail previously 16. Briefly, venous blood samples
from the twins and, where possible, from their parents and siblings, were collected
for hematological assessment (twins and sibs only) and DNA genotyping. FBC were
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obtained within 24h after venesection using a Coulter (Model STKS) instrument. For
each trait, outlier observations (6 SD above the mean) at each time of assessment
(ages 12, 14 and 16) were excluded from analysis and the average across all available
time points was computed.
SardiNIA
Sample. We recruited and phenotyped 6,148 individuals, males and females, ages
14–102 yr, from a cluster of four towns in the Ogliastra province of Sardinia 17. The
local ethical committee approved the study protocol and all participants provided a
written informed consent.
Blood count measurements. During physical examination, a blood sample was
collected from each individual, and divided into two aliquots; one was used for
genomic DNA extraction and the second aliquot to characterize several blood
phenotypes, including evaluation of platelet count by using the Beckman COULTER
LH 750 Series hematology systems according to manufacturer’s instruction.
SHIP
Sample. The Study of Health in Pomerania (SHIP) is a longitudinal population‐based
cohort study conducted in West Pomerania, the north‐east area of Germany 18. For
the baseline examinations, a sample of 6,265 eligible subjects aged 20 to 79 years
was drawn from population registries. Only individuals with German citizenship and
main residency in the study area were included. Selected persons received a
maximum of three written invitations. In case of non‐response, letters were followed
by a phone call or by home visits if contact by phone was not possible. The SHIP
population finally comprised 4,308 participants (response 68.8%). Baseline
examinations were conducted between 1997 and 2001.
Blood count measurements. Non‐fasting blood samples were taken in the supine
position. The blood count was measured within 60 minutes: erythrocytes,
hemoglobin, hematocrit, mean corpuscular volume (MCV), mean corpuscular
hemoglobin (MCH), mean corpuscular hemoglobin concentration (MCHC), platelet
count (PLT), mean platelet volume (MPV) and leukocytes. Samples were analyzed
either at the hospital laboratory in Greifswald with a Coulter Max M analyzer
(Coulter Electronics, Miami, USA) or at the hospital laboratory in Stralsund with a
Coulter T660 analyzer (Coulter Electronics, Miami, USA). Both analyzers were
calibrated and maintained according to the manufacturers’ instructions. Quality
control was performed internally as well as externally by participating in external
proficiency testing programs.

SORBS
Sample. All subjects are part of a sample from an extensively phenotyped self‐
contained population from Eastern Germany, the Sorbs 19,20. At present, about 1000
Sorbian individuals are enrolled in the study. Sampling comprised unrelated subjects
as well as families. Extensive phenotyping included standardised questionnaires for
past medical history and family history. 890 subjects were available for the present
study. The ethics committee of the University of Leipzig approved the study and all
subjects gave written informed consent before taking part in the study.
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Blood count measurements. Venous EDTA blood samples were analyzed by use of
the haematology automated analyser Sysmex XE‐2100.
TwinsUK 317k and 610k
Sample. The TwinsUK cohort is an adult twin British registry shown to be
representative of singleton populations and the United Kingdom population 21. The
317k set was used for Stage 1 and included 1,460 (PLT, 100% females) and 1,082
(MPV, 100% females) individuals; the 610k set was used for Stage 2 and included
1,553 (PLT) and 945 (MPV) individuals respectively (82% females). Ethics approval
was obtained from the Guy’s and St. Thomas’ Hospital Ethics Committee. Written
informed consent was obtained from every participant to the study.
Blood count measurements. Venous blood was anticoagulated with EDTA and FBCs
were performed using either an ADVIA 2120 Hematology System (Siemens
Healthcare Diagnostics, Deerfield, IL, US) or a XE2100 automated hematology
analyser (Sysmex, Kobe, Japan) on average within 24 hours from venesection (range
20 ‐ 30 hrs). The two instruments displayed differences in measurements range, with
means (SD) of 9.69 (0.96) and 11.17 (1.03) respectively. Hence association analyses
were adjusted for instrument type.
UKBS‐CC1 and UKBS‐CC2
Sample. The UK Blood Services (UKBS) Common Controls Panel 1 and 2 (UKBS‐CC1
and UKBS‐CC2) collection is a national collection of 3,000 DNA samples from the 12
health regions of Great Britain established in 2005‐2006 by a partnership between
NHS Blood and Transplant (NHSBT) of England, the Scottish National Blood
Transfusion Service and the Welsh Blood Service. The Common Controls collection
was established for use as the shared controls in the WTCCC Genome‐Wide
Association Studies (GWAS) 22. The English samples from both panels were used in
this study.
Blood count measurements. Full blood counts (FBCs) were obtained from EDTA
anticoagulated samples of blood drawn from the pouches of the donation collection
sets. Samples were transferred at room temperature to a single testing centre in
Cambridge and FBCs were measured on a Beckman‐Coulter GenS. Measurements
were performed between 16‐24 hours after phlebotomy.

Replication
Amish study
Samples. The Old Order Amish individuals included in this study were participants of
several ongoing studies of cardiovascular health carried out at the University of
Maryland (reference below). Participants were relatively healthy volunteers from
the Old Order Amish community of Lancaster County, Pennsylvania and their family
members 23,24. Examinations were conducted at the Amish Research Clinic in
Strasburg, PA. The Institutional Review Board at the University of Maryland
approved all protocols and informed consent was obtained, including permission to
use their DNA for genetic studies. Study participants were enrolled within the 2000‐
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2008 time period. Of the total phenotyped participants, a total of 1,578 had FBC
measures and genotype information.
Blood count measurements. The clinical protocol used for blood collection and
processing has been described in detail previously 24. Briefly, venous blood samples
from all participants were collected for hematological assessment and DNA
genotyping. FBC processing was completed within 24h after venesection. For each
trait, outlier observations (6 SD above the mean) at each time of assessment were
excluded from analysis.
CBR
Sample. The Cambridge BioResource (CBR) is a collection of pseudo‐anonymised
DNA samples from 8,000 healthy blood donors that has been established in 2008
and 2010 by the NIHR funded Cambridge Biomedical Research Centre in
collaboration with NHSBT for use in genotype‐phenotype association studies. Four
donors each were enrolled during 2007 and 2009.
Blood count measurements. Full blood counts (FBCs) were obtained from EDTA
anticoagulated samples of blood drawn from the pouches of the donation collection
sets. FBCs for the first 4,000 samples were performed on an ABX Pentra 60
automated hematology analyser (ABX Diagnostics, Montpellier, France). FBCs for the
final 4,000 samples have been performed on a Sysmex XE‐2100 and for the purpose
of calibration measurements on 500 blood samples were performed on both the
Coulter and Sysmex instruments. Measurements were performed between 16‐24
hours after phlebotomy.
Cleveland Clinic GeneBank
Sample. The Cleveland Clinic GeneBank study is a hospital‐based angiographic study
of ~10,000 subjects that has been used previously for discovery and replication of
novel genes and risk factors for atherosclerotic CVD 25‐28. Briefly, subject recruitment
into GeneBank occurred between 2004 and 2008 and provides an ongoing focus for
analyzing the association of biochemical and genetic factors with coronary
atherosclerosis in a consecutive cohort of patients undergoing elective cardiac
evaluation. Enrollment criteria included stable patients undergoing elective coronary
angiography without known myocardial infarction at time of enrollment and ability
to give informed consent. Extensive clinical, demographic, laboratory and
angiographic data were collected from electronic medical record. Ethnicity
information was self‐reported. All patients provided written informed consent prior
to being enrolled in GeneBank and the Institutional Review Board of the Cleveland
Clinic approved the study. For this study we used only healthy controls.
Blood count measurements. Fasting blood samples were collected via arterial
sheath prior to commencement of angiography. Platelet number and mean platelet
volume were determined within 6 hr of blood draw using an ADVIA 2120
hematology analyzer, which is a flow cytometry‐based system that provides a
complete blood cell count, a white blood cell differential, and a reticulocyte count.
DESIR
Sample. DESIR is a French cohort from
(http://ifr69.vjf.inserm.fr/~desir/context_study.htm).

the general population
716
individuals
were
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genotyped, 178 men and 538 women. Written informed consent was obtained from
every participant to the study.
Blood count measurements. Blood was anticoagulated with EDTA. Blood count
measurements were performed using either a Technicon H3RTX (Bayer Diagnostics),
Puteaux, France or a JT2 analyser (Beckman/Coulter), Roissy, France or an Argos
from ABX, Montpellier, France.
INGI Cilento
Sample. INGI Cilento is a population‐based study of isolated populations located in
the area of the National Park of Cilento e Vallo di Diano. The study includes 2,137
individuals, among them 855 having both phenotype and genotype data were
included in this analysis. The ethics committee of Azienda Sanitaria Locale Napoli 1
approved the study design. The study was conducted according to the criteria set by
the declaration of Helsinki and each subject signed an informed consent before
participating to the study.
Blood count measurements. Blood was anticoagulated with EDTA and FBCs were
performed using the automated particle counters Max M analyzer (Coulter
Electronics, Miami, USA) (on average within 24 hours from venesection).

GHRAS
Sample. The Greek Health Randomized Aging Study (GHRAS) is a cross‐sectional
health and nutrition study of an elderly (≥60 years) urban Greek population 29. The
main objectives of the GHRAS are: 1) to record the prevalence of cardiovascular
disease, diabetes, and cardiovascular disease risk factors such as
hypercholesterolemia, obesity, and hypertension in old and very old subjects, 2) to
record the dietary habits of the elderly, and 3) to investigate potential interactions
among socioeconomic, lifestyle, dietary, psychological, biochemical, and genetic
factors influencing the health status of the elderly. To meet these aims we randomly
selected Centers of Open Protection for the Elderly in the Athens region and invited
their members to participate in the study. Centers of Open Protection for the Elderly
are public entities that provide assistance from social workers, first‐degree medical
care, and recreational activities for the elderly. The Bioethics Committee of
Harokopio University of Athens approved the study protocol and all subjects signed a
voluntary consent form. Between 2004 and 2009, 900 volunteers were recruited.
Blood count measurements. Venous blood was anticoagulated with EDTA and FBCs
were performed on the same day on a Sysmex automatic analyzer.
LifeLines
Sample. The LifeLines Cohort Study is a multi‐disciplinary prospective population‐
based cohort study examining in a unique three‐generation design the health and
health‐related behaviours of 165,000 persons living in the North East region of the
Netherlands. It employs a broad range of investigative procedures in assessing the
biomedical, socio‐demographic, behavioural, physical and psychological factors
which contribute to the health and disease of the general population, with a special
focus on multimorbidity. In addition, the LifeLines project comprises a number of
cross‐sectional sub‐studies which investigate specific age‐related conditions. These
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include investigations into metabolic and hormonal diseases, including obesity,
cardiovascular and renal diseases, pulmonary diseases and allergy, cognitive function
and depression, and musculoskeletal conditions. A written informed consent was
obtained from every participant to the study. All survey participants are between 18
and 90 years old at the time of enrollment. Recruitment has been going on since the
end of 2006, and until August 2010 over 30,000 participants have been included.
3,367 individuals of Caucasian origin were genotyped (1,373 men and 1,994 women).
Blood count measurements. Blood was drawn in BD tubes anticoagulated with
EDTA. Blood count measurements were performed using a Sysmex XE2100.
NTR2
Sample. The NTR2 sample was drawn randomly from the NTR‐Biobank study 30
optimizing the number of unrelated individuals that were genotyped. All subjects
participate
in
studies
of
the
Netherlands
Twin
Register
(www.tweelingenregister.org). Participants gave informed consent and the study
was approved by an ethics committee.
Blood count measurements. Blood counts were obtained using the same protocol
described above for the NTR cohort.
OGP ‐Talana
Sample. Talana is one of ten villages of Ogliastra Genetic Park (OGP), a secluded area
of Sardinia, where was conducted a population based cohort study. We recruited
and phenotyped 1,035 individuals, 457 men and 578 women that represent 93.6% of
resident population. Participants gave a blood sample and underwent
anthropometric measurements. For each inhabitant we collected genealogical
information dating back to the seventeenth century, medical and pharmacology
history data and family history of many diseases. Written informed consent was
obtained from every participant in the study.
Blood count measurements. Blood count measurements were performed using
Coulter LH Hematology analyzer (Beckman‐Coulter, Brea, CA).
SANQUIN‐CC
Sample. The Sanquin Common Controls (SANQUIN‐CC) collection from 1,231 blood
donors was established in 2006 as part of the Bloodomics Consortium and subjects
have been recruited from the north‐west region of the Netherlands. Participating
subjects were recruited at routine Sanquin Blood Bank donation sessions.
Blood count measurements. FBCs were measured from an EDTA anticoagulated
blood sample taken from the arm prior to 500 ml full blood donation. Samples were
transferred to a single testing centre in Amsterdam and FBC measurements were
performed within 4 hours post venesection on a Sysmex XT‐2000i instrument.
THISEAS
Sample. The Interactions of SNPs and Eating Association Study (THISEAS) is a cross‐
sectional CAD case‐control cohort, including 1,000 cases and 1,000 controls recruited
from an urban Greek population. The Bioethics Committee of Harokopio University
of Athens approved the study protocol and all subjects signed a voluntary consent
form. Only CAD‐free subjects were included in the current work.
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Blood count measurements. Venous blood was anticoagulated with EDTA and FBCs
were performed on the same day on a Sysmex automatic analyzer.
BioBank Japan
Sample. BioBank Japan Project started in 2003 and have so far collected up to
30,000 cases consisting of 47 diseases in the bank (http://biobankjp.org). A total of
14,697 subjects (9,605 males and 5,092 females) were enrolled in the study and
available with the data of PLT, RBC, WBC, Hb, MCH, MCHC, and MCV. All participants
provided written informed consent as approved by the ethical committees of the
Center for Genomic Medicine, RIKEN and the Institute of Medical Science, the
University of Tokyo. Clinical information for the samples in BioBank Japan is
collected and updated annually by a self‐reporting uniform questionnaire (for birth
year, height, weight, and smoking and drinking habits) and from medical records (for
laboratory data including hematological and biochemical traits). Since the study
population consisted of disease cases, blood counts were adjusted for the affection
status of the diseases in addition to age and gender in the association analysis.
Blood count measurements. Full blood counts were performed on fresh blood
immediately or within 24 hours using a Coulter.
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Study design
The 39 studies participating in the primary meta‐analysis, in silico replication and de
novo replication are described in Table S1 and in further detail in the previous
section. Most cohorts include healthy individuals from the general population and of
European ancestry, apart for four cohorts of South and East Asian ancestry used for
inter‐ethnic comparisons. Local ethic committees for all studies granted approval to
the study, and all study participants gave informed consent.
For the analysis of platelet counts and volume we used a standard two‐stage design:
Stage 1. A discovery set consisting of 48,666 participants from 23 studies with
genome‐wide data was used for initial screening of genetic loci associated with PLT.
A subset of 13 cohorts with 18,600 individuals had also MPV available (Table S1).
4,627 of these individuals from KORA, SHIP, UKBS and TwinsUK were already used in
a previous GWAS on MPV and PLT 31. Associations were considered genome‐wide
significant when the combined p‐value across all samples was 5x10‐8 or less, which
corresponds to a Bonferroni correction for the estimated one million independent
common variant tests 32.
Stage 2. We further applied the following criteria to prioritise genomic regions for
replication using existing GWAS (in silico) and newly genotyped (de novo) cohorts: i)
stage 1 meta‐analysis P ≤ 10‐6, ii) SNPs were either unlinked, or located at distances ≥
500 Kb from the nearest association signal. Stage 2 analysis included 18,838
individuals from 12 additional population‐based studies. All had measures of PLT
available and 11,594 individuals from 8 studies had in addition measures of MPV.
Nine cohorts with available GWAS data (10,773 individuals) contributed to in silico
replication of all signals with meta‐analysis P ≤ 10‐6; to prioritize resources, we typed
in the three de novo cohorts (8,065 individuals) only signals reaching suggestive p‐
values after the first round of replication (5x10‐8 ≤ P ≤ 5x10‐6). We attempted to
replicate 138 SNPs with a stage 1 meta‐analysis P ≤10‐6 in 10,773 samples from the 9
in silico replication cohorts. SNPs that did not reach the cutoff for genome‐wide
significance after combined discovery and in silico replication analysis (N=55) were
then genotyped in a further 8,065 participants from the 3 de‐novo replication
cohorts. All SNPs previously described as associated with PLT and MPV31 were
confirmed in the larger sample of this study.
Genotyping and imputation
GWAS studies. All cohorts used commercially available Affymetrix or Illumina DNA
arrays. Quality control on chip level was performed independently for each study.
Details on genotyping platforms and data QC used for this analysis by individual
studies are reported in Table S1 and in the Supplementary Information. To facilitate
meta‐analysis, each group performed genotype imputation using either IMPUTE 33,
BIMBAM 34 or MACH 35 based on the HapMap Phase II European‐American CEU
reference panel 36 with parameters and pre‐imputation filters as specified in Table
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S1. Before conducting the meta‐analysis we excluded all SNPs with a minor allele
frequency (MAF) <0.01. Moreover, imputed SNPs were excluded if the cohort‐
specific imputation quality score as assessed by r2.hat (MACH) or .info (IMPUTE)
metrics was <0.40; directly genotyped SNPs were excluded if call rate < 0.90 or
Hardy‐Weinberg P < 1x10‐6. As is standard for GWAS, we excluded all X‐linked SNPs
owing to the following reasons: i) the X chromosome has to be treated differently
from the autosomes; ii) it cannot be predicted which allele is active, iii) testing males
separately results in different sample sizes and power. In total, 2.71 million
genotyped or imputed SNPs for PLT and 2.69 million SNPs for MPV were analyzed in
the meta‐analysis. For in silico replication within studies with genome‐wide data we
used only summary statistics of SNPs in the loci of interest derived from the
discovery stage. SNPs were successfully genotyped or imputed, and common quality
control filters were applied to each study as specified in Table S1.
De‐novo genotyping. For stage 2 studies without genome‐wide data (CBR, GHRAS
and Sanquin Common Controls) the genotypes for the loci of interest were obtained
using Sequenom iPLEX according to standard protocols. For the de‐novo genotyping
cohorts, similar filters were applied as specified in Table S1: minimal criteria were
per‐sample and per‐SNP call rates > 80% and HWE P< 0.001 for all SNPs in all
cohorts.

Statistical and bioinformatics analyses
Associations with hematological traits
Each study in stage 1 and stage 2 performed association analyses according to a
unified analysis plan. In each study, each genotyped or imputed SNP was tested for
association using an additive genetic model. Linear regression models on natural log‐
transformed (MPV, ln fl) or untransformed (PLT, 1x109/l) dependent variables with
adjustments for age, sex and other cohort‐specific covariates were employed for
studies of unrelated individuals. Linear mixed effects models were used to account
for family structure in family‐based studies (for details see Table S1).
Meta‐analyses
To combine association results for both PLT and natural logarithm of MPV across the
23 stage 1 studies as well as 12 stage 2 studies into stage‐specific meta‐analysis
statistics we performed meta‐analyses. For stage 1 and stage 2 meta‐analyses as
well as combined stage 1+2 meta‐analyses, we used fixed‐effects inverse variance
meta‐analysis method in which for each SNP a weighted z‐statistic was calculated,
where weights were proportional to the inverse square of the standard errors of the
regression coefficients examined in each sample and selected such that the squared
weights sum would be 1. These weighted statistics summarize the overall magnitude
and direction of effects relative to a pre‐selected reference allele. Calculations were
implemented using the METAL package. To assess heterogeneity within European
populations in effect direction and size, we estimated heterogeneity p‐values based
on Cochran's Q statistic.
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Population stratification and p‐value inflation
P‐values of each study were corrected by genomic control inflation factor λ before
inclusion into the meta‐analysis. This accounts for minor to medium p‐value inflation
due to residual population structure or other unconsidered confounding factors. The
estimated genomic control parameters λ were small for all individual GWAS as well
as for the discovery meta‐analysis (Table S1), suggesting little residual confounding
due to population stratification. After meta‐analysis, the genome‐wide λs for PLT
and MPV were 1.079 and 1.039 respectively.
Conditional analysis for detection of secondary association signals
To identify additional independent platelet‐associated SNPs at each of the genome‐
wide significant loci of the discovery stage, we performed an additional genome‐
wide association analysis for PLT and ln(MPV) including all 23 stage 1 cohorts. Each
cohort included genotypes or imputed dosages for all sentinel SNPs selected in the
discovery stage meta‐analysis as additional covariates to the basic model adjusted
for sex, age and cohort‐specific adjustments. When data for a sentinel SNP were
unavailable, high linkage disequilibrium (LD) proxies were included instead.
Association results for each study were combined using fixed‐effects meta‐analysis
as described before. One signal reached genome‐wide significance in the secondary
meta‐analysis, i.e. rs3811444 in TRIM58 (r2 with rs7550918 at LOC148824 = 0.002).
Calculation of MPV and PLT genotype score, observed and expected explained
variance
Explained variances were estimated independently in the four stage 2 cohorts
TwinsUK 610K, Lifelines, NTR2 and Amish study. In each study we calculated a single
predictor y_hat for PLT and ln(MPV), where y_hat is the weighted sum over the
allelic dosages of the 55 genome‐wide significant SNPs for PLT and 29 genome‐wide
significant SNPs for ln(MPV), respectively. The weights are the effect estimates of
the SNPs in the stage 1 discovery meta‐analyses (Table S2). The explained variance is
calculated independently in the four replication cohorts as the adjusted R2 of the
regression of y onto y_hat. We defined a genotype score from the same leading
SNPs of MPV and PLT as a weighted sum of the allelic dosages (genotyped or
imputed), where the sum of the weights was set to be the number of SNPs and the
weights were proportional to the estimate of the effect size for each SNP (effect
estimates from the stage 1 discovery meta‐analyses). In the population‐based
TwinsUK 610K study, we estimated the increase per allele by regressing MPV and
PLT on the respective genotype score. Furthermore, we applied the method of Park
et al.37to predict the number of additional PLT‐ and MPV‐associated loci with similar
effect sizes to those observed in the GWAS, and the relative variance explained by
common variants. The method uses summary statistics of the PLT‐ and MPV meta‐
analyses to estimate the total number of susceptibility loci. For the estimation
procedure we used unbiased effect sizes of all loci with a p‐value P < 0.05 in stage 2,
minor allele frequencies from the HapMap CEU population and the estimated power

WWW.NATURE.COM/NATURE | 16

doi:10.1038/nature10659

RESEARCH SUPPLEMENTARY INFORMATION

to detect genome‐wide signals in stage 1. This method has the limitation that it
accounts only for the range of effect sizes that are observed in our study, and thus it
provides a conservative estimate of the explained variance and number of additional
susceptibility loci. The R‐package INPower for calculations can be downloaded at
http://dceg.cancer.gov/about/staff‐bios/chatterjee‐nilanjan; power calculations
have been performed by using Quanto version 1.2.4 (http://hydra.usc.edu/gxe/).
Analysis of platelet SNPs in non‐European samples
To investigate the relevance of our findings in non‐European populations, sentinel
SNPs reported in Table S3 were analysed in 9,308 South Asians from LOLIPOP and
14,697 East Asians from the BioBank Japan. Association testing was performed for
each SNP‐trait pair from Figure S1, using the same association testing strategy
applied to the primary European samples. The pre‐specified statistical significance
threshold for replication in the non‐European groups was P ≤ 7x10‐4 to account for
multiple testing (68 loci tested; Table S3). To assess heterogeneity between
European and Asian populations in effect direction and size, we estimated
heterogeneity p‐values based on Cochran's Q statistic. Although we note that these
statistics might have formally low power in this study. To assess whether the
observed concordance between effect directions in the non‐European groups and
the primary meta‐analysis cohorts was due to chance, we tested the overall number
of concordant SNPs, regardless of p‐value in the group, via a binomial test with a null
expectation of P=0.5.
Analysis of pleiotropic effects with erythrocyte traits
For exploration of pleiotropy at the platelet loci, we tested associations of the 85
lead PLT/MPV SNPs with the following three additional erythrocyte traits:
Hemoglobin concentration (Hb, g/dl), Mean Erythrocyte Volume (MCV, fL),
Erythrocyte Count (RBC, 1x1012/l). The analysis was done in the HaemGen RBC
consortium that is a global meta‐analysis of genome‐wide association studies
investigating genetic factors influencing levels of haemoglobin and other red‐blood
cell indices. Thirty‐two studies with erythrocyte traits including 62,625 individuals
contributed to this meta‐analysis. The individual studies are ALSPAC (N = 2,526),
Amish Study (N = 1,578), INGI Carlantino (N = 520), Cleveland Clinic GeneBank (N =
2,671), INGI Cilento (N = 855), CoLaus (N = 854), DESIR (N = 716), EGCUT(N = 893),
EPIC case (N = 844), EPIC cohort (N = 1,847), INGI FVG (N = 1205), INGI Val Borbera
(N = 1,662), KORA F3 (N = 1,642), KORA F4 (N = 1,813), LBC1921 (N = 496), LBC1936
(N = 987), Lifelines (N = 8121), LOLIPOP_EW610 (N = 927), LOLIPOP_EW_A (N = 589),
LOLIPOP_EW_P (N = 652), MDC (N = 1,699), MICROS/South Tyrol (N = 1,213),
NFBC1966 (N = 4,761), PREVEND (N = 3,152), SardiNIA (N = 4,694), SHIP (N = 3,183),
SORBS (N = 934), TwinsUK (N = 3,419), UKBS‐CC (N = 2,155), NESDA‐NTR‐QIMR (N=
6,017). Genome‐wide association scans were carried out using commercial arrays,
with imputation of missing genotypes to HapMap2. Samples with extreme values
(+/‐ 3SD) were excluded, as were SNPs with low minor allele frequency (<1%), call
rates (<95%) or imputation quality (r2.hat (MACH) or .info (IMPUTE) metrics was
<0.40). Phenotypic associations were tested in each cohort separately by testing an
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additive genetic model. Linear regression models on untransformed traits with
adjustments for age, sex and other cohort‐specific covariates were used for studies
of unrelated individuals. Linear mixed effects models were employed to account for
family structure in family‐based studies. Study specific statistics were combined by
fixed‐effects inverse variance meta‐analysis implemented in METAL. Principal
components were used to adjust for population substructure. Genomic control
correction was applied to the results for individual cohorts, and then to the results of
meta‐analysis. Results of these analyses are provided in Table S8.
Genomic Annotation of PLT/MPV association signals
We observed that many of the SNPs with genome‐wide significant evidence for
association with MPV/PLT levels were in genes (46 out of 68). Therefore, we sought
to formally test the hypothesis that SNPs more strongly associated with PLT levels
were more likely to overlap genes than those that associated less strongly with PLT
levels. To test this hypothesis, we focused on 1,842,709 SNPs that were tested in at
least 21 of the 23 cohorts that were included in the PLT meta‐analysis described in
the main text, including the QIMR cohort. These were then analysed as follows:
1. We grouped SNPs located within 1,000 kb of each other into individual groups
(or “clumps”) based solely on pair‐wise linkage disequilibrium estimated based
on genotype data for 700 founders from the QIMR GWAS study. This was
performed by modifying the –clump routine implemented in PLINK to use two r2
thresholds (rather than a single threshold): an exclusion (0.1) and an inclusion
(0.8) threshold. PLT association P‐values were not considered to group SNPs. For
example, starting with the first SNP on chromosome 1 (index SNP for the first
clump), we (a) identified nearby SNPs with r2≥0.8 with that index SNP and added
those to the same LD clump; and (b) identified nearby SNPs with an r2 between
0.1 and 0.8 with that first index SNP and dropped them from subsequent
analyses. The remaining nearby SNPs had an r2<0.1 with the index SNP of that
first clump. We then moved on to the first of those remaining SNPs, which
became the index SNP of the second LD group, and repeated (a) and (b) above.
This procedure was repeated until all 1.8 million SNPs had been either grouped
(n=471,977) or dropped from subsequent analyses. As a result, we created
71,318 largely independent groups of highly correlated SNPs, with a mean
number of SNPs per group of 6.6 (range 1 to 508; median = 3).
2. For each group of SNPs, we determined the lowest and highest genomic
coordinate, which corresponded to the physical position of the first and last SNP
in the group. For example, a clump on chromosome 1 included 10 SNPs that
mapped to a 33 kb interval (or segment) flanked by rs3766180 (1468016 bp) and
rs7519837 (1500664 bp). The average segment length across the 71,318 groups
of SNPs was 23 kb (range 0 to 1009 kb, median = 7 kb).
3. For each group of SNPs, we determined whether the corresponding
chromosomal segment overlapped a known gene, using the first and last exonic
base of the longest isoform +/‐ 50 kb as the gene boundaries (based on the
March 2006 UCSC assembly). In this way, each group of SNPs was classified as
overlapping a gene or not (GENE indicator). Of the 71,318 groups of SNPs, 43,971
(62%) overlapped at least one gene.
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4. We assigned to each group of SNPs a single PLT association P‐value, specifically
the P‐value for the SNP showing the weakest association in the meta‐analysis.
5. Each of the 71,318 groups of SNPs was then assigned to a vintile (V) based on the
PLT association P‐value. For example, the top vintile (V1) had 3,566 SNPs with a
PLT association P‐value ranging between 10‐22 and 0.06, while the bottom
vintile (V20) had 3,566 SNPs with a PLT association P‐value between 0.9876 and
1.000.
6. Lastly, we used linear regression to test whether the GENE indicator was a
significant predictor of V (ie. of the level of association between that group of
SNPs and PLT levels). We included in the regression model two potential
confounders, namely the minor allele frequency of the SNP (average across all
cohorts tested) and imputation confidence metric (average across all cohorts).
We also repeated steps (5) and (6) after excluding groups of SNPs with a PLT
association P‐value <10‐5, <0.001, <0.01 and <0.1.
Definition of core genes
To explore biological properties of genes closely associated with the 68 MPV/PLT
associated regions, we focused on a set of genes (‘core genes’) that were intimately
associated with the sentinel SNP at each locus. We applied the following criteria for
choice of the genes: (i) We first searched all signals for cases where If the sentinel
SNP mapped to within a gene, defined as spanning from the transcription start site
at 5’ to the last nucleotide of the last 3’ annotated exon. We identified 41 genes at
41 loci that met these criteria. (ii) We then screened the remaining loci where the
sentinel SNP was intergenic to two genes, and selected genes that mapped to less
than 10 kb from the sentinel SNP (15 genes at 13 additional loci). A total of 56 genes
were selected using these criteria. From the 14 remaining association intervals, no
core genes were selected because the sentinel SNP was not within the +/‐ 10 Kb
interval of a gene.
Two genes in the HLA locus (HLA‐B and HLA‐DOA) on chromosome 6p21.3 were
further removed from the list of core genes (leaving 54 total core genes) to eliminate
likely unspecific association signals reflecting i) low biological candidacy; ii) well‐
documented extended LD beyond the HLA class I and II loci and high gene density
makes association patterns in this region difficult to interpret; iii) no expression of
HLA‐DOA in any of the seven blood cell elements of the HaemAtlas other than in B‐
lymphocytes and no expression in endothelial cells. The core genes are described in
Table 2.
Canonical pathway analyses
Ingenuity Pathway Analysis (IPA). The core analysis in IPA allows interpretation of
the genes in the context of established biological pathways. We ran core analysis of
three different sets of genes:
1) A set of genes, defined by the most associated SNP being within ±10Kb of the
gene. This set of core genes was used to explore the physical relatedness of
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association signals with genes selected purely based on their physical
proximity to the association signal.
2) The core genes defined in 1, supplemented by their first order interactors
identified as described in the next section.
We limited our analyses to direct relationships annotated within the Ingenuity
Knowledge Base reference set (Genes only). The most significant result per set of
genes is given in Table S7.
Protein‐protein interaction (PPI) network
The proteins encoded by the 54 core genes were used as primary baits to develop
the PPI network, and the corresponding UNIPROT protein identifier was obtained.
To develop a system level network centered on the core proteins we initially
searched for first order interactors of the 54 core proteins in public databases. Two
different types of resources were used for this initial effort, Reactome and IntAct
and related databases. Interactions were initially based on curated literature within
the reactome project (www.reactome.org). Reactome comprises a combination of
protein protein interactions based on reactions that occur or are mediated by
specific proteins and by general reactions that occur or are mediated by classes of
proteins (e.g. rho gtpases or tyrosine phosphatases). Secondly, these data were
complemented with experimentally identified protein protein interactions obtained
from data within the imex consortium (www.imexconsortium.org) ‐ the great
majority of data present in the IntAct database. Thus our network is constructed
using both general and specific types of reactions. Using the former class of general
interactions has the advantage of including proteins with known class but unknown
interaction partners, with the assumption that at least one of the proteins in the
interacting class is a physical interaction partner of the core protein. This expansion
in the number of links improves our ability to identify pathways and propose
mechanisms of action with the caveat of loosing information about the real number
of interaction partners in the network. Therefore we interpret the network observed
in terms of the classes of reactions that our core proteins take part in, and not in
terms of the connectivity of such nodes.
Reactome. Reactome (http://www.reactome.org/) is an open source database and
website for the exploration and analysis of human biological pathways 38,39.
Reactome contains core datasets for systems biology. Pathways are built from
biological reactions that are connected as steps in the pathway. Each reaction
describes a biological event, e.g. binding, phosphorylation, transport, or enzymatic
event. Reactome content is based on information provided by expert biologists,
peer‐reviewed to ensure the resulting pathways represent the biological consensus.
Every reaction is supported by published experimental data. Pathways are human‐
centric but may incorporate data from model organisms in the case of conserved
functions, although these reactions are clearly differentiated from those that were
experimentally determined in humans. Reactome covers many areas of biology such
as DNA replication and repair, membrane trafficking, synaptic transmission and
receptor‐based signaling pathways. Each topic is represented as a hierarchy of
pathway diagrams. Pathways relevant to megakaryocyte and platelet biology are
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largely within the topic Hemostasis, which at the time of writing (October 2010)
contained 43 pathways and 276 reactions. Examples include adhesion to exposed
collagen, nitric oxide metabolism, ADP signaling through P2Y purinergic receptors,
thrombin activation of proteinase activated receptors, GPVI mediated signaling,
aIIbb3 integrin signaling, platelet calcium regulation and platelet degranulation.
PPI in Reactome are classified as: i) direct complex: proteins that are part of a
complex, and therefore assumed to contact each other (this may not always be the
case); ii) indirect complex: proteins in different sub‐complexes of a complex; iii)
reaction: proteins that participate in the same reaction. Excludes any protein‐protein
pair that is in a direct complex, and there is no guarantee that proteins involved in a
reaction physically interact; iv) neighbouring reaction: connects proteins that
participate in consecutive reactions, where the output of a reaction is the input or
catalyst for another reaction. Trivial connections due to common small molecules
like ATP are prevented by the use of an exclusion list. This interaction type only
considers reactions that are connected in a pathway; it excludes cases where the
output of a reaction is the input to another, but the reactions are not consecutive
pathway steps. 658 edges were identified in Reactome.
IntAct. The same 54 core proteins were also used as bait in a second trawl for
interactors by querying the literature‐curated interaction databases IntAct 40, MINT
41
, InnateDB 42, and other IMEx consortium partners, to develop a system level
network. These databases are manually curated and follow the same IMEx level
curation standards (http://www.imexconsortium.org/), hence the data from these
searches can be pooled. Spoke‐expanded complexes and co‐localisation studies were
excluded from the resulting network, thus removing spurious interactions. Only
clustered non‐redundant first level interactions between human proteins were used
as a conservative approach to minimise the inclusion of false interactions. 132 edges
were identified by the IntAct‐like searches.
Literature curation. Finally, the PPI network was completed by a manual literature‐
based curation of the 54 core proteins. Systematic searches were performed using
the current gene/protein names and the historic names in the context of the
following terms, hematopoiesis, megakaryopoiesis, platelets, interactions with and
others. 37 edges were identified by the systematic literature searches.

Transcript profiling of blood cells, blood cell precursors and endothelial cells
Data about transcript levels of all genes in the above cells were extracted from a
compendium of expression data sets generated by the Bloodomics Consortium and
which in part have been released via Array Express at the European Bioinformatics
Institute (http://www.ebi.ac.uk/arrayexpress). Four main datasets have been used: i)
the HaemAtlas which encompasses the results of whole genome expression (WGE)
studies performed with RNA samples from the eight main blood cell types; ii) the
results of a WGE expression study with RNA samples of platelets from 37 healthy
individuals; iii) the WGE results obtained with RNA samples of cultured human
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umbilical vein endothelial cells (HUVEC); iv) the WGE results obtained with the RNA
samples from CD34+ hematopoietic stem cells (HSCs) and from a study of paired HSC
cultures that were differentiated towards megakaryocytes (MKs) and erythroblasts
(EBs). Cells were harvested during the 10‐day culture at five time points in time (days
3, 5, 7, 9 and 10).
HaemAtlas. The purification of blood cells is described in 43. In short, RNA was
isolated from the six main blood cell types (CD4+ Th (CD4, n=7) and CD8+ Tc
lymphocytes (CD8, n=7), CD14+ monocytes (CD14, n=7), CD19+ B lymphocytes
(CD19, n=7), CD56+ natural killer (NK) cells (CD56, n=7) and CD66b+ granulocytes
(CD66, n=7) obtained from seven healthy blood donors and from MKs and EBs. MKs
and EBs were obtained by cultures of cord blood‐derived CD34+ HSCs. The former
were obtained by cultures for 7 days in a medium supplemented with human
recombinant thrombopoietin (THPO) and interleukin‐1ß (IL1B) and the latter by
cultures for 10 days in the presence of erythropoietin (EPO), interleukin‐3 (IL3) and
stem cell factor (SCF). To ensure high level purity preparations of both MKs and EBs,
cells were flow‐sorted using monoclonal antibodies against CD markers: MKs were
positive for CD41 and negative for CD34; EBs were negative for CD41 and positive for
CD235a. RNA was prepared from two sets of four cell preparations each.
Time‐course study of MK and EB cultures. To capture changes in transcript levels
over time during the proliferation and differentiation of HSCs towards MKs and EBs
paired cultures were generated as described above using CD34+ HSCs from three
cord blood donations. Umbilical cord blood of three healthy newborns was collected
into cord blood collections bags (MacoPharma, Mouvaux, France) after informed
consent. CD34+ HSCs were prepared as in 44 and 92%‐98% pure CD34+ HSCs were in
vitro cultured (1x105/ml) for 10 days in serum‐free media (CellGro‐SCGM, Cellgenix,
France) supplemented with 50 ng/ml THPO (CellGenix, France) and 10 ng/ml IL1B
(Miltenyi Biotech, Surrey, UK) to differentiate into MKs. EBs were in vitro derived
from HSCs (5x103/ml) in the presence of 6 U/ml EPO (R&D Systems, Abingdon, UK),
10 ng/ml IL3 (Miltenyi Biotech, Surrey, UK) and 100 ng/ml SCF (R&D Systems,
Abingdon, UK). MKs and EBs were harvested at day 3, 5, 7, 9 and 10 as described in
44
and transferred for RNA isolation into a 5 ml tube, centrifuged at 500 x g for 10
min at RT, resuspended in Trizol (Invitrogen, Paisley, UK) and stored at ‐80°C. Total
RNA was isolated according to manufacturer’s instructions. The following murine
monoclonal antibodies were used for phenotyping of both lineages at day 10:
Fluorescein isothiocyanate (FITC) IgG1 isotype control, Phycoerythrin (PE) IgG1
isotype control, Allophycocyanin (APC) IgG1 isotype control, PE‐Cy5 IgG1 isotype
control and Pacific Blue (PB) isotype control (BD Bioscience Pharmingen™, Becton
Dickinson, Oxford, UK), anti‐CD11c V450, anti‐CD13 APC, anti‐CD14 PB, anti‐CD15
V450, anti‐CD33 FITC (BD Bioscience Pharmingen™), anti‐CD34 PE (Beckman Coulter,
High Wycombe, UK), anti‐CD36 PE, anti‐CD41a APC, anti‐CD42a FITC, anti‐CD235a
FITC and anti‐CD66c PE (BD Bioscience Pharmingen™). For phenotyping of cells at all
other days anti‐CD34 PE and anti‐CD41a APC, anti‐CD42a FITC and anti‐CD235a FITC
with matching isotype controls were used. In addition, a ploidy stain of the MKs was
performed at each day of harvest as described in 45. In brief, cells were stained with
anti‐CD41a APC and with matched isotype control and incubated at 37°C for 30 min
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in 500 µl PBE buffer containing 0.1% (v/v) Tween 20, RNAse A (0.1 mg/ml) and
propidium iodide (0.05 mg/ml, Sigma‐Aldrich, Dorset, UK). Samples were analysed
using a 9‐colour Cyan‐ADP flow cytometer running Summit software version 4.3.02
(Beckman Coulter).
Human Umbilical Cord Vene Endothelial Cells (HUVECs). HUVECs for three cultures
were isolated from cord venes and cultured as described by 46 in RPMI 1640
supplemented with 20% human serum, penicillin/streptomycin and fungizone. Cells
of the separate donations at the second passage after isolation were trypsinized,
pooled and seeded in three separate batches in culture medium on gelatin‐coated
culture flasks and allowed to grow to confluence over a 5‐day period. Endothelial
cells were harvested and RNA prepared using Trizol (as above).
Platelets. RNA samples were prepared from leukocyte depleted platelet
concentrates obtained by apheresis from 37 individuals selected from the platelet
function cohort 47. Platelets were lysed in Trizol and RNA isolated and RT‐PCR was
used to measure the level of the pan‐leukocyte marker CD45 (PTPRC) as to quantify
possible contaminating leukocytes. The 37 platelet RNA samples were used for
expression studies.
Expression data preparation and release. Altogether 137 RNA samples were applied
to Illumina Human Expression BeadChips; platelet RNA samples (n=37) were applied
to v1.0, HaemAtlas (n=64) and HUVEC (n=3) RNA samples to v2.0 and the HSC (n=3),
MK and EB time‐course samples (n=30) to v3.0. The array datasets have been
deposited in Array Express under accession numbers E‐TABM‐633 for the HaemAtlas
and E‐MTAB‐374 for platelets. The HUVEC dataset will be released in Array Express
as part of this study. The entire dataset for the time‐course study will be deposited
as part of a separate publication.
Statistical analyses of gene expression. HaemAtlas microarrays 44 were processed as
follows. Raw intensity values were summarised with the “beadarray” 48 package in
the R/Bioconductor environment. Signal intensities were transformed with a
variance stabilising transform (VST) 49 and arrays were quantile‐normalised. The VST
transform makes use of the multiplicity of individual probes in Illumina arrays and is
asymptotically equivalent to a log2 transform but performs better at low signal
intensities. For ease interpretability of the scale in units of fold change we have
chosen to label axes as log2 transformed rather than the more obscure VST
transformed. This does not change the observations. Detection p‐values were
calculated empirically using the negative control probes present in the Illumina
gene‐expression arrays. Probes were deemed present if the detection p‐value was
below 0.01. Probe annotations were taken from 50. When multiple probes were
present in the array, the one with the largest range of expression values across all
tissues was chosen. The degree of differential expression between MK and all other
cells in the HaemAtlas was quantified using the t‐statistic from the Welch's two‐
sample t‐test. To determine whether there was evidence of excess over‐expression
of the core genes relative to all genes in the array, a one‐tailed Wilcoxon rank sum
test was carried out between the distributions of t‐statistics in these two groups. To
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quantify whether gene expression was decreasing, increasing or remaining
unchanged, we used the t‐statistic associated with the test for the slope being
significantly different from zero in a simple linear regression. Positive values reflect
increasing expression as a function of times, negative values reflect decreasing
expression, and values close to zero reflect no change in expression. We then use
the values for the 2.5% and 97.5% quantiles of the t distribution with 4 degrees of
freedom to classify gene expression patterns into increasing, decreasing or
unchanged.
Summary of gene expression patterns of core genes. The HaemAtlas and the time‐
course series of WGE during MK and EB cultures were used to determine which
fraction of the 54 core genes is transcribed in MKs. A probe in the array could be
assigned to all 54 core genes in the HaemAtlas and time‐course experiments
(Illumina V2 and V3 arrays respectively). All but six genes were transcribed at some
point in the MK lineage, i.e. from CD34+ progenitors to day 10 MK. The genes for
which no transcript could be detected by WGE are GCKR, THPO, RCOR1, CDKN2A,
WDR66 and FLJ36031. THPO and GCKR genes are highly transcribed in liver tissue
and not in HSC‐derived cells. The FLJ63031 was present in the platelet arrays.
Specific TaqMan probes for RCOR1, CDKN2A and WDR66 were used to more
sensitively measure transcript levels in the day 10 MK RNA samples. Positive results
were obtained by TaqMan RT‐Q‐PCR for all three genes, albeit at a very low level.
Lookup of HaemGen platelet sentinel SNPs in eQTL repositories
We used the recombination interval (NCBI36, Table S5) containing each of the
sentinel SNPs obtained from our meta‐analysis as the input region to search public
repositories of eQTL data. From each region, we selected only signals where the lead
eQTL SNP was either the lead in the HaemGen platelet analysis, or a proxy defined as
having high LD (r2 ≥ 0.8) with the HaemGen sentinel SNP in the HapMap2 CEU
population. eQTL data was accessed through the eQTL browser at the University of
Chicago. (Table S6)
Model organisms
D. rerio knockdown models
We selected six genes based on the following criteria: i) the genes contained the
most associated SNP at each locus; ii) the genes had an unknown function in
hematopoiesis at the time of selection, iii) a reliable D. rerio ortholog could be
identified with over 50% amino acid sequence identity with its human counterpart,
iv) the gene showed a detectable gene expression in human MKs and EBs. General
maintenance, collection and staging of the wild‐type (Tübingen Long Fin) and
transgenic cd41:GFP D. rerio lines were carried out as previously described 51.
Morpholino antisense oligonucleotides were obtained from GeneTools LLC
(Philomath, OR, USA). The oligos (Figure S6) were resuspended in sterile water and
approximately 1 nl (3‐6 ng) was injected in D. rerio embryos, at the one‐ to two‐cell
stage. Staining of hemoglobin by o‐Dianisidine was performed as previously
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described in 52. In brief, unfixed embryos were stained for 15 minutes in the dark,
with a solution consisting of o‐Dianisidine (0.7 mg/ml), 0.01 M sodium acetate (pH
4.5), 0.65% hydrogen peroxide and 45% (vol/vol) ethanol. Photomicrographs were
taken with a Zeiss camera AxioCam HRC attached to a LeicaMZ16 FA dissecting
microscope (Leica Microsystems, Wetzlar, Germany).
D. melanogaster knockdown models
In order to analyze genes in an additional suitable in vivo RNAi model system, we
obtained fly lines carrying inducible siRNA constructs from the VDRC 53. To achieve
hemocyte specific knockdowns, flies were crossed to the blood specific hml‐Gal4 line
driving Gal4 expression under control of a hemolectin promoter 54. Flies were
crossed at 29°C and 10‐15 larvae per genotype were analyzed at late larval stage L3 7
days post mating. UAS‐GFP allowed for microscopic visualization of plasmatocytes
and evaluation of cell size and cell number. Subsequently, larvae were incubated at
60°C for 15 minutes, a process that turns the crystal cells black and allows
quantification of crystal cells and melanotic tumor formation with a dissecting
microscope. Results were confirmed by replication in a minimum of two additional
crosses following the same analytic protocol.
M. musculus knockout models
We screened published literature for M. musculus knockout models for each of the
54 core genes, gaining functional support for 15 additional loci (Par1 55, Bcl‐x(L) 56, c‐
Myb 57, Zfpm2 58,59, Plec1 60, Dock8 61, Fads2 62, c‐Cbl 63, Nfe2 64, Lnk 65,66, Gp1ba 67,
Dnam1 68, Sirpa 69, Thpo 70 and Itga2b 71).
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URLs
Public data repositories and pathway resources
Cytoscape
http://www.cytoscape.org/
FlyBase
http://flybase.org/
GRAIL
http://www.broadinstitute.org/mpg/grail/
GWAS studies catalog
http:// www.genome.gov/gwastudies
HapMap
http //hapmap.org
Haplotter
http://haplotter.uchicago.edu/selection/
IntAct
http://www.ebi.ac.uk/intact/
IPA
http://www.ingenuity.com/
Reactome
http //www.reactome.org/
WTCCC
http //www.wtccc.org.uk/
eQTL browser (U. Chicago)
http://eqtl.uchicago.edu/cgi‐bin/gbrowse/eqtl/
Statistical analysis software
BIMBAM
http://stephenslab.uchicago.edu/software.html
IMPUTE
http //www.stats.ox.ac.uk/~marchini/software/gwas/impute.html
INPower
http://dceg.cancer.gov/about/staff‐bios/chatterjee‐nilanjan
MACH
http //www.sph.umich.edu/csg/abecasis/MACH
MACH2QTL http //www.sph.umich.edu/csg/abecasis/MACH/download
MERLIN
http //www.sph.umich.edu/csg/abecasis/Merlin
METAL
http //www.sph.umich.edu/csg/abecasis/Metal/index.html
PLINK
http //pngu.mgh.harvard.edu/~purcell/plink
ProbABEL
http //mga.bionet.nsc.ru/~yurii/ABEL
Quanto
http://hydra.usc.edu/gxe/
QUICKTEST http //toby.freeshell.org/software/quicktest.shtml
R
http //www.r‐project.org; whole‐genome association analysis
SNPTEST
http //www.stats.ox.ac.uk/~marchini/software/gwas/snptest.html
SNPnexus
http://www.snp‐nexus.org/
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