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S upplem entary Figures

S upplem entary Figure1:R esultsofthepilotanalysis.

(1)S tudy specificloadingsfortheP Csinthepilotanalysis.
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(2)ExplainedvarianceofP Csineachstudy ofthepilotanalysis.
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S upplem entary Figure 2:Heritability ofAvP Cs.
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S upplem entary Figure 3:Correlation ofavP Csw ith clinicaltraits.Association

resultsforn=1,402 personsfrom thefrom FEN L AN D study.
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S upplem entary Figure 4:P henogram sofall189 genom e-w ide significant loci

foravP Cs.Allgenom e w ide significantly associated loci(prom ising p-value in

the firststage m etaanalysis(<5x10-6)and genom e-w ide significantin firstand

second stage com bined analysis(<5x10-8)) w ith one ofthe avP Cs. Different

coloursare used forthe fouravP Cs.N ovellociare highlighted by adiam ond

shape and the nam e ofthe nearestgene.(P henoGram w asgenerated w ith the

onlinetool:http://visualization.ritchielab.psu.edu/phenogram s/plot.)
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S upplem entary Figure 5: L ocal association plots for novel loci. L ocal

association plotsofthe six locithatw ere significantly associated (prom ising p-

value in the first stage m etaanalysis(<5x10-6)and genom e-w ide significant in

firstand second stagecom bined analysis(<5x10-8))w ithanavP C ofbody shape

and independent of findingson BM I,W HR or height of previousGIAN T

analyses. In the plotsthe p-valuesof the first stage m eta analysesare

presented.

(1)avP C1
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(2)avP C3
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(4)avP C4
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S upplem entary Figure6:VennDiagram ofknow nanthropom etriclociinbody

shaperesults.T heVennDiagram sreporttheoverlapoflocithatw erereported

in the latest GIAN T m etaanalyseson one trait ofBM I,height and W HR orfor

any ofthose traits(alltraits) and identified foran avP C. In the upperright

cornerofeachdiagram thenum beroflociassociatedw iththetraitisgiventhat

w ere not identified forany avP C.A locusisregarded to the sam e ifthe lead

S N P sareinL D > 0.8andlessthan500kbaw ay from eachother.
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S upplem entary Figure 7: L ocithat w ere genom e-w ide significant form ore

thanoneavP C.

T hisVenn diagram show sw hich lociw ere significantly associated w ith m ore

thanoneavP C.L ocioftw oavP Csareconsidered tooverlapifthebestgenom e-

w idesignificantS N P sperlocusareinstrongL D (R 2 > 0.8).
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S upplem entT ables:

S upplem entary T able1:S tudiesanalysedinthe
pilotstudy.Allstudiesarepopulationbasedand
areunrelated.

S tudy N

AR IC 9,713

CR O AT IA_KO R CU L A 530

CR O AT IA_VIS 518

D2D2004 2,429

D2D2007 2,711

deCO DE 4,779

DR S EX T R A 1,408

EGCU T 35,125

EP IC 2,390

Fenland 1,402

FHS 1,659

KO R AF3 1,605

KO R AS 4 1,813

M ET S IM 0

O R CADES 312

R S -I 5,974

R S -II 1,911

R S -III 1,927

S ardiN IA 887

S AVIT AIP AL E 1,194

S HIP 4,068

total 82,355
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S upplem entary T able2:L oadingsandexplainedvarianceoftheavP Cs.T he
averageloadingsthatareusedforcalculationoftheavP Vsaregiveninthis
table.ForeachavP C theaverageofexplainedvarianceisgiveninthistable.

avP C1 avP C2 avP C3 avP C4 avP C5 avP C6

BM I -0.473 -0.128 -0.284 0.504 0.635 -0.148

Height -0.131 0.803 0.513 0.018 0.265 -0.062

Hip -0.444 0.197 -0.399 -0.583 0.110 0.503

W aist -0.488 -0.159 0.138 -0.424 -0.163 -0.715

W eight -0.486 0.186 -0.056 0.475 -0.690 0.155

W HR -0.297 -0.490 0.689 -0.019 0.105 0.432

Explained
variance

64.37% 18.46% 13.79% 2.97% 0.26% 0.15%

Explained
varianceavP C1-

avP C4

99.59%

S upplem entary T able3:N um berofstudiesandindividualsperanalysisstage.
Foreachstagethem axim alnum berofindividualsisgiventhatareusedfor

analysisonbody shapeavP Cs.Inthesecondstagestudiesw ithgenom ew ide
dataareanalysedasw ellasstudiesw ithM etabochipdata(N ).

N um berofstudies N um berofindividuals

1ststage 43 133,376

2ndstage 22 (m etabochip=12) 39,904 (m etabochip= 32,170)

1st+ 2ndcom bined 65 173,278
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S upplem entary T able4:S um m ary ofgenom e-w ide
significant,prom isingandnovelloci.

P rom isingL oci Genom e-W ideS ignificant N ovel

avP C1 56 31 2

avP C2 205 124 0

avP C3 89 45 2

avP C4 35 7 2

385 207 6
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S upplem entary T able5:L ocithatw eregenom ew idesignificantform orethanoneavP C.

S upplem entary T able5a:L ocithatw eregenom ew idesignificantfortw oavP Cs.L ocioftw oavP Csareconsideredtobethesam eif
thebestgenom ew idesignificantS N P sperlocusareinL D > 0.8. (Genom ew idesignificantasdefinedinthetext:prom isingp-valuein
thefirststagem etaanalysis(<5x10-6)andgenom ew idesignificantinfirstandsecondstagecom binedanalysis(<5x10-8).)

avP Cs snp1 snp2 chr pos.snp1 pos.snp2 distance L D nextgene

avP C1,avP C2 rs1582874 rs724016 3 142,597,909 142,588,260 9,649 1.00 ZBTB38

avP C1,avP C4 rs6567160 rs476828 18 55,980,115 56,003,567 23,452 1.00 MC4R

avP C3,avP C4 rs10923724 rs10923712 1 119,348,365 119,306,957 41,408 0.86 TBX15

avP C3,avP C4 rs2791550 rs2605100 1 217,721,992 217,710,847 11,145 0.94 LYPLAL1

avP C2,avP C3 rs7536458 rs7536458 1 118,666,125 118,666,125 0 1.00 SPAG17

avP C2,avP C3 rs1046934 rs2274432 1 182,290,152 182,287,568 2,584 1.00 C1orf19

avP C2,avP C3 rs2289195 rs2289195 2 25,316,987 25,316,987 0

avP C2,avP C3 rs3791675 rs3791675 2 55,964,813 55,964,813 0 1.00 EFEMP1

avP C2,avP C3 rs6853216 rs4057984 4 17,579,753 17,566,298 13,455 1.00 LCORL

avP C2,avP C3 rs1975474 rs1115919 4 82,397,961 82,392,421 5,540 0.86 PRKG2

avP C2,avP C3 rs7689420 rs7689420 4 145,787,802 145,787,802 0 1.00 HHIP

avP C2,avP C3 rs314263 rs7759938 6 105,499,438 105,485,647 13,791 0.95 LIN28B

avP C2,avP C3 rs7466269 rs7021911 9 132,453,905 132,490,839 36,934 0.91 FUBP3
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avP C2,avP C3 rs2280470 rs2280470 15 87,196,630 87,196,630 0 1.00 ACAN

avP C2,avP C3 rs2079795 rs9892365 17 56,851,431 56,846,166 5,265 1.00 C17orf82

avP C2,avP C3 rs4239437 rs4239436 18 18,986,222 18,985,928 294 1.00 CABLES1

S upplem entary T able5b:L ocithatw eregenom ew idesignificantforthreeavP Cs.L ocioftw oavP Csareconsideredtobethesam eifthe
bestgenom ew idesignificantS N P sperlocusareinL D > 0.9. (Genom ew idesignificantasdefinedinthetext:prom isingp-valueinthefirst
stagem etaanalysis(<5x10-6)andgenom ew idesignificantinfirstandsecondstagecom binedanalysis(<5x10-8).)

avP Cs snp1 snp2 snp3 chr pos.
S N P 1/S N P 2/S N P 3

distance (snp1-
2/snp1-3/snp2-3)

L D (snp1-2/snp1-
3/snp2-3)

next
gene

avP C1,avP C2,
avP C3

rs7970350 rs1351394 rs8756 12 64,646,431/
64,638,093/
64,646,019

8338/412/7926 0.91/0.89/0.97 HMGA2
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S upplem entN otes:

A U T HO R CO N T R IBU T IO N S

R uth J.F. L oos,M artina M üller-N urasyid lead the steering com m ittee and

oversaw the consortium .T he w riting group consisted ofJaninaS R ied,Janina

Jeff,Audrey Y Chu,JenniferL Bragg-Gresham ,Jenny van Dongen,JenniferE

Huffm an, M artina M üller-N urasyid, and R uth JF L oos. T he m ethod

developm ent forthe P CA approach w asconducted by JaninaS R ied,M artina

M üller-N urasyid. Datacleaning and preparation w asperform ed by JaninaS

R ied,Jenny van Dongen,and JenniferE Huffm an.T he GW AS and M etabochip

M eta-analysesandfollow -upanalysesw erecarriedoutby JaninaS R ied,Janina

Jeff,Audrey Y Chu,JenniferL Bragg-Gresham ,Jenny vanDongen, and Jennifer

EHuffm an.

T he dataanalysisw asacollective effort by T arunveerS ingh Ahluw alia,

EvaAlbrecht,T raciM Bartz,John Blangero,JenniferL Bragg-Gresham ,Gem m a

Cadby,DanielI.Chasm an,Charleston W .K.Chiang,L Adrienne Cupples,N iina

Eklund,JoelEriksson,T õnu Esko,T eresaFerreira,KristaFischer,AnujGoel,

M athiasGorski,M ariaelisa Graff,Caroline Hayw ard,N ancy L Heard-Costa,

Frank Hu,JenniferE Huffm an,David Hunter,Aaron Isaacs,Anne U Jackson,
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JaninaJeff,AnneEJustice,S tavroulaKanoni,R obertC Kaplan,KatiKristiansson,

Zoltán Kutalik,JariL ahti,T erho L ehtim äki,M attiasL orentzon,Jian'an L uan,

AnubhaM ahajan,M assim o M angino,Irene M ateo L each,BarbaraM cKnight,

CarolinaM edina-Gom ez,Evelin M ihailov,KeriL M onda,M ay E M ontasser,

Andrew P M orris,Gabriele M üller,M artina M üller-N urasyid,Ilja M N olte,

Jeffrey R O 'Connell,ClaesO hlsson,Ben A.O ostra,L ouisP érusse,L u Q i,O lliT

R aitakari,N igelW R ayner,JaninaS . R ied,Fernando R ivadeneira,L yndaM .

R ose,Kathy A R yan,ErikaS alvi,S erenaS anna,M egan T S m ith,Harold S nieder,

L orraine S outham , T hom as H S parso, Alena S tančáková, Valgerdur 

S teinthorsdottir,David P S trachan,IoannaT achm azido,Alexander T eum er,

Gudm ar T horleifsson,P im van der Harst,Jana V Van Vliet-O staptchouk,

L iesbeth Vandenput,N iekVerw eij,Veronique Vitart,S ophie R .W ang,T hom as

W W inkler,Andrew W ong,L auraM Yerges-Arm strong,andW eihuaZhang.

P roject design,m anagem ent and coordination ofcontributing studies

w aslead by the follow ing co-authors: Goncalo R Abecasis,John Beilby,S ven

Bergm ann,M ichaelBoehnke,S tefan R Bornstein,Harry Cam pbell,John C

Cham bers,FrancisS Collins,FracenscoCucca,L AdrienneCupples,DanieleCusi,

P anos Deloukas, M artin Farrall,N ita G Forouhi, Caroline S Fox,R on T

Ganzevoort,Christian Gieger,Anders Ham sten,T orben Hansen,N icholas

Hastie, Caroline Hayw ard, M arkku Heliövaara, Andrew A Hicks, Joel N .
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Hirschhorn,Albert Hofm an,Frank Hu,David Hunter,L ise L otteHusem oen,

Kristian Hveem ,Alan L Jam es,M arjo-R iittaJarvelin,T orben Jorgensen,P ekka

Jousilahti,AnttiJula,M ikaKähönen,Eero Kajantie,P aulB Knekt,HeikkiA

Koistinen,JaspalS Kooner,S eppo Koskinen,Diana Kuh,Johanna Kuusisto,

M arkku L aakso,T im o A L akka,ClaudiaL angenberg,T erho L ehtim äki,CeciliaM

L indgren,Allan L inneberg,R uth J.F.L oos,M ark IM cCarthy,AndresM etspalu,

Arthur W M usk,Inger N jølstad,Kari E N orth,ClaesO hlsson,Albertine J

O ldehinkel,Ken K O ng,Ben A. O ostra,Clive O sm ond,L yle JP alm er,O lufB

P edersen,M arkusP erola,L ouisP érusse,Annette P eters,O zren P olašek,P eter

P P ram staller,Bruce M .P saty,Hannu P uolijoki,L u Q i,O lliT R aitakari,R ainer

R auram aa,P aulM R idker,Fernando R ivadeneira,IgorR udan,Veikko S alom aa,

David S chlessinger,P eterEH S chw arz,R obertA S cott,Alan R S hudiner,Harold

S nieder,T horkild IA S orensen,T im D S pector,Kari S tefansson,David P

S trachan, Konstantin S trauch, M ichael S tum voll, U nnur T horsteinsdottir,

Angelo T rem blay,Jaakko T uom ilehto,André G.U itterlinden,M attiU usitupa,

P im van derHarst,CorneliaM . van Duijn,ErkkiVartiainen,Jorm aS Viikari,

Veronique Vitart,M arie-Claude Vohl,P eter Vollenw eider,Gérard W aeber,

N icholasJW areham ,HughW atkins,S arahW ild,Jam esFW ilson,AlanFW right,

andEleftheriaZeggini.
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Genotyping of contributing studies w as perform ed by Cristina

Barlassina,John Beilby,Claire Bellis,John Blangero,L oriL Bonnycastle,M arcel

Bruinenberg,Harry Cam pbell,John C Cham bers,DanielI.Chasm an,Yii-DerIda

Chen,P eter S Chines,FrancescaD'Avila,M ariaDim itriou,T õnu Esko,N ele

Friedrich,Anette P riorGjesing,Harald Grallert,N ielsGrarup,M arie N eergaard

Harder,Catharina A Hartm an,Andrew T ym Hattersley,Caroline Hayw ard,

Andrew A Hicks,Georg Hom uth,Frank Hu,Jennie Hui,David Hunter,P irro G

Hysi,S hapour Jalilzadeh,M arjo-R iitta Jarvelin,Johanne M Justesen,L eena

Kinnunen,JaspalS Kooner,P eter Kovacs,DianaKuh,T heodosiosKyriakou,

ClaudiaL angenberg,T erho L ehtim äki,M attiasL orentzon,W endy L M cArdle,

M ark IM cCarthy,CarolinaM edina-Gom ez,L iliM ilani,N arisu N arisu,KariE

N orth,Jeffrey R O 'Connell,ClaesO hlsson,Ken K O ng,Ben A.O ostra,Aarno

P alotie,L aviniaP aternoster,L u Q i,N igelW R ayner,R asm usR ibel-M adsen,

M arcusR ichards,Fernando R ivadeneira,L ynda M . R ose,S ylvain S ebert ,

L orraineS outham ,KathleenS tirrups,M ichaelS tum voll,M orrisA S w ertz,Am y J

S w ift, Ioanna T achm azido, Alexander T eum er, Anke T önjes, André G.

U itterlinden,P im van der Harst,CorneliaM . van Duijn,CristinaVenturini,

Veronique Vitart,U w e Völker,N icholasJW areham ,Elisabeth W idén,Jam esF

W ilson,andAndrew W ong.
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P henotypecoordinationofcontributingstudiesw asacollectiveeffortby

the follow ing:AlexessanderCouto Alves,S tephan JL Bakker,M atthiasBlüher,

John C Cham bers,DanielI. Chasm an,Daniele Cusi,George Dedoussis,Joel

Eriksson,Aliki-EleniFarm aki,N itaG Forouhi,CarolineS Fox,R on T Ganzevoort,

N icolaGlorioso,Jürgen Gräßler,Jagvir Grew al,CatharinaA Hartm an,M aija

Hassinen,Andrew T ym Hattersley,AkiS Havulinna,IrisM Heid,HansHillege,

O ddgeirHolm en,Frank Hu,David Hunter,L ise L otte Husem oen,P irro G Hysi,

T illItterm ann,Alan L Jam es,Eero Jokinen,T orben Jorgensen,M ikaKähönen,

M ariaKaraleftheri,IvanaKolcic,Ishm inderK Kooner,JaspalS Kooner,P eter

Kovacs,Diana Kuh,Jari L ahti,T om i L aitinen,Alexandra M . L ew in,P eter

L ichtner, Jaana L indström , Allan L inneberg, R oberto L orbeer, M attias

L orentzon,R eedik M ägi,M assim o M angino,S atu M ännistö,P aolo M anunta,

Carolina M edina-Gom ez,AndresM etspalu,R ebecca M ills,Gabriele M üller,

ArthurW M usk,KariE N orth,ClaesO hlsson,L yle JP alm er,Annette P eters,

Irene P ichler,M ariaG P ilia,O zren P olašek,IngaP rokopenko,Bruce M .P saty,

L u Q i,O lliT R aitakari,N igelW R ayner,M arcusR ichards,Fernando R ivadeneira,

L ynda M . R ose,Igor R udan,Veikko S alom aa,S alom e S choltens,Alan R

S hudiner,T horkild I.A.S orensen,R onald P S tolk,David P S trachan,HeatherM

S tringham , M orris A S w ertz, Anke T önjes, Angelo T rem blay, Em m anouil

T safantakis,André G.U itterlinden,P eterJVan derM ost,L iesbeth Vandenput,
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Jorm a S Viikari,Judith M Vonk,N icholas J W areham ,S arah W ild,T om

W ilsgaard,Jam esFW ilson,andCarolaZillikens.
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