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N° Genes: 22.100 23.800

Cantidad DNA: 330 millones pb 3.220 millones pb







El lenguaje de los elementos reguladores es desconocido lo que previene
su deteccion in silico en el 95% del ADN que es no codificante
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752 IrxA vs IrxB
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TGTCAAGGGAAGCATTGTTCAGGAAGGCAATCAAAAAGCACTTACCTAGCTAAACTAAAA
TGTCAAGGGAAGCATTGTTGAAGAAGGCAATCAAAAAGCATTTACCTAGCTAAACTAAAA
TGTCAGGAGA-GCTCTGTGCGCGGAGCCCATCAGAAAGCACTTACCTCGCTAAACTGAAA
TATTTATTAGCTTGTCAAAGCTTCCTCTGTTTATGGAAGACTCACCCAGCTAAACAAAAC
TGCTTATTAGCTTGTCAAACCCTCCCCAGTTTATAGAAGGCTCACCCAGCTAAACAAAAC
TATTTATTAGCTTGTCAAAGCCTCCCCTGTTTATGGAAGGCTCACCCAGCTAAACAAAAC
*

* * * K kkk hkAkAkAA Kk

TTACTGCCTTTTCAGTGGCTAATTTGTATAACTCCCATGGAGGAACTTGG-GAAGTGTTT
TTACTGCCTTTTCAGTGGCTAATTTGTATAACTCCCATGAAGGAACTTGG-AAAGTGTTT
TTACTGTCTTTTCAGGGGCTAATTTGTGTAACTCCCATGGAGGGGCTTGG-AGGGGGTTT
AGTCTGT-TTCCCATTGGCTAATTGAGCTGGCCCCTGTTGAGAGTCTCAGCAAAGTGCTT
AGTCTGT-TTTCTATTGGCTTATTGGGTTTGTTCCTGTTGGGAATCTCAGTACAGTGCTT
AGTCTGC-TTCCCATTGGCTCAGCCCAG-GGCCCCTGTTGAGAGCTTCAGCAAAGTGCTT

Fkk kk K kkkk x *k  x * *  x * K Kk

GATGAGGCATAAAATGATGATTAATGAATTTATTGGCCTGCTGCTCATCAAATA--GGAG
GATGAGGCATAAAATGATGATTAATGAATTTATTGCCTTGCTTCTCATAAAACAC-AAAG
GATGAGGCATAAAATGATGATTAATGAATTTATTGGCC-GCTGCTCATCAAACAA-GGAC
GATGAGGCATAAAATGATGATTAATTAATTTACTGCTCAGTTGATCATCAAACTGAGAGG
GATGAGGCATAAAATGATGATTAATTAATTTACTGCACAGTTGATCATCAAACAGAGAGG
GATGAGGCATAAAATGATGATTAATTAATTTACTGCTCAGCTGATCATCACACTGCGAGG

*k K Kk kAkAKk Kk







TTATTCTCAGCCATTACAAACAGGCAGAGARAT ---GGATGAACCCATTTTGCCTAATGC
ATAGACACAGCTCAGACTATCTGGCATAGARAT ---GAATGATCCTATTTATGTTARTGC
ATTTGT ATAGTARATTGTTTCATCTTG-——-GAATTTAGCTGTTCTCTCTAATAC

ATTTGTCAGGCAGTAATARATGGCCTCCCCTTCTGCARACAGCTCTGTTTGGCCTAATAR
* * * * *  kk Tk

ATACATGAATGTTACACCAGTTCCCCCCATGGTAAGGTTAGAGGTTAATGARATG-CTCA
ATACATGAATGTTACACAGGTTTTCCC-ATGATARGGCGATAGGTTAATGARATG-CTCA
AGACATGGATGTTACAGTGETTCTTCCTGTGATAGGEGTTATGGGGTAATGARATGTATTT

ATACAGGGATGTTACAGTGCTCCTCCCT-TGATGGGETTACGGCTTAATGARATG-GTCT
* okkk ok kAkARARK * *h ok ok Rk ok ok kkkERERERE ¥

TTTCACTGAGCCATATTGTTTTGTTTTCCTGCARRGT TCTGATARGTAGCTARCCARCCA
TTTCATTTTACCA-GITGTTTIT----CTCTGTGARGTTCCGATARGTAGCAAACCAATGA
TTTTGTTGATTATTTT-GCTCT -~ -CTTCTGCGCTGAG-TGATARGTAGCTARCCARCGA
TTCCACTGCTTGTTTTTGCCTC -~ -CTCCTGCACCGTG-TGATARGTAGCGAACCARCGA
'k * * % Tk * L T )

AGCTTGTAATTACAATCTTACAGARACCAGGCAGATCTGTATATAARTCTCACCATCCAR
AGCTTGTAATTACAATCTTACAGARACCCGGCCAATCTGTATATAAATCTCACCATCCAR
AGCTTGTAATTACAATCTTACAGRAACGGCTCCGATCTGTATATAARTCTCACCATCCAR

AGCTTGTAATTACARTCTTACAGARACCCGGCCARTCTGTATATAAATCTCACCATCCAA
e F ek ko

TTACAAGATGTAATAATTTTGCACTCAAGCTGGTAATGAGGTCTAATACGCGAGCATTTG
TTACAAGATGTAATAATTTTGCAGTCAAGCTGGTAATGAGGTCTAATACTCATGCATGTG
TTACAAGATGTAATAATTTTGCACTCAAGCTGGTAATGAGGTCTAATACGCGAGCATTTG

TTACAAGATGTAATAATTTTGCAGTCAAGCTGGTAATGAGGTCTAATACTCATGCATGTG
L

ATAATCCCTACTGGATGCTGCCTTGATCAGATGTTGGCTTTGTAATTAGACTGGCAGARA
ATAATCCCCCCTGGATGCTGACTCTATCAGATGTTAGCTTTGTARTTATATGAGCARRAA
ATAATCCTCTCTGGATGCTGTGTG-ATCAGATGTTAGCTTTGTAATTAGACTGGCAGARA

ATAATTCCCCCTGGATGCTGACTCTATCAGATGTTAGCTTTGTAATTATACTGGCAGARA
khkAR * I L T L Y Hhk kkk

ATCATTATTTCATGT TCARATAGARAR-TGAGGTTGETGGEGAAGTTAATTT-CTCTACGC
ATCATTATTTCATGTTCAAGT AAA-TGAGGTTGGT AGTTAATTTTCTCTATGC
ATCATTATTTCATGT TCAGGAARARARATGAGGTTGETGGGAAGTTAATTTTCTCTCTGG
ATCATTATTTCATGT TCAGCAGAAAAR-TGAGGTTGGTAGGAAGTTAATTTTCTCTATGC
L B L L

TCTGTGAAGCGTAGACAAGAATTTARTGATTTAATTACAATTGTAAGCTCTTT -~ GCAT
TCTGTGAAGCGTAGACAAGAATTTARTGATTTAATTACAGTTGTTAGCCCTTTTTTGCAR
TTTCTGARGCGTAGACACCAATTTCATGATTTAATCATGATTGTTAGCTCTTTT--GCAR
TCTGTGAAGCATAGACAARATTTTARTGATTTAATCATTATGGTTATCCCTTTT--GCAR
* ok kkkAkh hkhkAk ok Akk kA kNRNRNE ok * okk ok ok KkAk Tk

GAGACTTA----AATTGAGCTGAGATTTTTTTTTCACACTG-TGTCATGTTAGTAR 522
GAGGCTTA----AATTGAGCTAAGCATTTTTCATAGCCTTGACATCARAGATTTTG 521
CCAATTTGTAATAATGGTGTAT TGCATCAGCTTGGGCC-CARATAATAG 524

TTGACCCACGTTACTCGTGTAGAARCATTGGCACATTTAARAGTCTCTGTTACCAG 527
LI *

TTATTCTCAGCCATTACAAACAGGCAGAGARATGG-ATGARCCCATTTTGCCTARTGCAT

TTTTGCGCGEECTEGCTCCGETGEETGCCGARATGG-ATGARCCCATTTCCCTTARTGCAG

CTTTCCTCCCARGGCTCAGAGTCCCCL GGETGCGEGECTGECTATCCTTCAGCTTC
* ok ok o * o *k *  * * * ko

ACATGAATGTT ACACCAGTTCCCCCCATGG--————————

ACACGAGCCCTGCATACACACACACATGCACACACCCTCCTCCCCCTCAGCECCCCTETC

TTEC! TGC TGCETACGCTCCCCCCCCCCCCAG-—————————
* wk drded ok *

--TARGGTTAGAGGTTAATGARATGCTCATTTCACTGAGCCATATTGTTTTGTTTTCCTG
TCTGAGGTTACAGGTTARTGACATGCTCATTTCGCCCAGCCAT-TTGTTTTGTTTTCCTG
-CTGGEETTACAGGTTAATGARACGCTCGTTTTCCTCAGTCAT-TTGTTTTGTTTTCCTG

* hkkkk hkkkhkhkhk k khkk hkk ok hk khk kA kARARA RN RN RN RN

CARAGTTCTGATAAGTAGCTAACCAACCAAGCTTGTAATTACAATCTTACAGAARCCAGG
CARAGTTCTGATAAGTAGCTAACCAACGAACCTTGTAATTACAATCTTACAGARARCCGGC
CARAGTTCTGATAAGTAGCTAACCARCGAAGCTTGTAATTACAATCTTACAGARRCCGGE
L

CRAGATCTGTATATARATCTCACCATCCAATTACARGATGTARTARTTTTGCACTCARGCT
CCGATCTGTATATARATCTCACCATCCAATTACARGATGTARTARTTTTGCACTCARGCT
CCGATCTGTATATARATCTCACCATCCAATTACARGATGTARTARTTTTGCACTCARGCT
L

GETAATGAGGTCTAATACGCGAGCATTTGATAATCCCTACTGGATGCTGCCTTGATCAGA
GGTAATGAGCTCTAATACTGCAGCATGTGATARTCCCCTCTGGATGCTGEGCTTGATCAGR

GGTAATGAGGTCTAATACTCGCGCATGCGATARTCCCCTCTGGATGCTGEGCTTGATCAGR
L L L L

TGTTGG-CTTTGTARTTAGACTGGCAGARRATCATTATTTCATGTTCARATAGARAATGA
TGTTGG-CTTTGTARTTAGACTGGCAGARRATCATTATTTCATGTTCARATAGARARTGR
TGTTGEECTTTGTARTTAGACGGGCAGARRATCATTATTTCATGKTCARATAGARAATGR
L

GGTTGGTGEEAAGTTAATTTCTCTACGCTCTGTGAAGCGTAGACAAGAATTTAATGATTT
GGTTGGTGEGAAGTTAATTTCTCTACGCTCTGTGAAGCGTAGACAAGAATTTAATGATTT
GGTTGGETGEEAAGTTAATTTCTCTCCGCTCTGTGAAGCGTAGACAAGAATTTAATGATTT
T

ARTTAC-AATTGTAAGCTCTTTGCATGAGACTTARATTGAGCTGAGATTTTTTTTTCACA
AATTACCAGTTGTAAGCTCCTTGGATGAGACTTARATTGACCTGCAATTTTCTTAR-GCA
AATTAC-AGTTGTAAGCCCTTTCCATGAGACTTARATTGAGCTGAGAATATTTTTTTCCT
khkhkh ok hkhkhkhk ok kk  kAkAkARARARARARK Akk ok ok ok kK *

CTGTGTCATGTTAGTAR 522
CACTACCATTTTGAGAG 553

TTTCTCTCTCTCCCCCT 531
* x
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La aparicion de nuevos RNACs en la evolucion esta asociado a innovaciones en
los planes corporales

Puede existir relacion entre RNACs y enfermedades genéticas humanas
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Annotations: 1. Mouse Aug. 2005 (PROLAGAN) +
Gene UTR 2. Chicken Feb. 2004 (PROLAGAN)
" Exon NS 5 Xenopus tropicalis Aug. 2005 v.4.1) (SLAGAN)
4. Fugu Oct. 2004 {v.4.0) (SLACAN)

Transgenic analysis of the Hoxd gene regulation during digit development. Gonzalez et al. (2007). Dev. Biol. 306,
847-859




Il'h

Hx -GCTTGTTTTTTTTGCCACTAATGATCCATAA-

wt -GCTTGTTTTTTTTGCCACTGATGATCCATAA-

Elimination of a long-range cis-regulatory module causes complete loss of limb-specific Shh expression and
truncation of the mouse limb. Sagai et al. (2005). Development 132, 797-803







Resultados Piloto:
10 secuencias con actividad enhancer probada en ratéon con 4 promotores: 2 X TATA and
2 X repeticiones CG. Total 40 ensayos.
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Novel Deletions

24:5  DXS26  DXS9as DXS232
Ti:2  34Ti:2 71118 pHU16 AFM207zgs POU3F4 plLEs

YAC 81322 gter —»,

—010 =0 —05 e—f—50  —C e—0i2 —FE —K =——B5 =—C4 —Ef ——iCIi——AE —H5
=] =7 e=|{j==D18 =—f=——0) ==Cf ==j] =——K2 =——AT =B12==F4 =—pH)
w—=C) =BS5S ==Yy =—H) —ai A0 =D =——E1 —=F§ =——Hi2 ——KB==|C1 =F3 =—E7
D7 =58 =D =—0f =—IC4 ==]19 ==0l==f1] =10 ==KE =—F12 =HE==|C2 =—C8 =—B11

800 1000 1100 1200 1300 1400 1500 kb

81.4M




wre
genetlcs

A genome-wide association study
for celiac disease identifies risk
variants in the region harboring
12 and 1121

David A van Heel', Lude Franke™, Karen A Hunt'%,

Rbian Guillism, Alexarnden Zherniova?, Mi Inouye’

Martin €. Wapenaar®, Martin € N M Barnardo?, Gracmse Bethel®,
Geoffrey K T Holmes®, Con Feighery’, Desek Jewell®,

Dermot Kellcher!, Parveen Kumar', Siman Travis®,

Tulian RF Walters'®, David § Sanders!!, Peter Howdle'?,

Jill Swift"?, Raymond | Playford!, William M McLaren',

M Luisa Mearin! 1%, Chris | Mulder'®, Ross McManuy’,

Ralph McGinnis®, Lon R Cardon®, Panos Deloukas’ &

Cisca Wijmenga®

We tested 310,605 SNPs for assodiation in 778 individuals with
celiac disease and 1,422 controls. Outside the HLA region, the
st significant findimg (rs1311972%; P~ 2.0+ 107) was in
the KIAAT109-TENR-1 21121 linkage disequilibriom block. We
independently confimed association in two further collections
(stronges! association al rs6822844, 24 kb 5° of 121, mela-
analysis P - 1.3 < 10°M, odds ratio - 0.63), ing that
genelic variation in this region predispases (o celia discase.

© 2007 Nature

breast cancer

Nilanjan Chatterjee*, Nick Orr”, Walter C Will

fhwww.nature.

Gilles Thomas' & Stephen | Chanoc]

We conducted a genome-wide association study (GWAS)
of breast cancer by genolyping 528,173 SNPs in 1,145
postmenopausal women of European ancestry with fnvasive
breast cancer and 1,142 controks. We identified four SNPs
inintron 2 of FGFR2 (which encodes a receplor tyrosine
Kinase and is amplified or overexpressed in some hreast
cancers) that were highly associated with breast cancer and
confirmed this assoc 1,776 affected individuals and
2,072 controls from theee additional studies. Across the

sl , the assaciation with all four SNPs was high

m.lly ignificant (P, for the most strongly associated

SNP (r51219648) = 1.1 % 10°' population at le risk =
146% 1. Four SNPs at ather loci most strongly associated
breast cancer in the GWAS were not associated in the.
replication studies, Our summary results from the GWAS are
available online in a form that should speed the identification
of additional risk loci.

NATURE GENETECS VOLUME 70 | NUMBER 71 JULY 2007

Saundra § Buys'', Catherine A McCarty'?, Heather Spencer Feigelson
Richard B Hayes*, Margaret Tucker!, Daniela § Gerhard ', Joseph F

Sequence variants in the
autophagy gene IRGM and
multiple other replicating loci
contribute to Crohn’s disease
susceptibility

Miles Parkes!", feifrey © Barrest™®, Natalic | Prescott!,
Mark Tremelling', Carl A Anderson®, Sheila A Fisher’,
Roland G Roberts', Elaine R Nimmo®, Fraser & Cummings’,
Dianne Soars’, Hazel Drummond", Charlie W Lees!,
Sawad A Khavwaja', Richard Hagnall’, Denis A Burke,
Catherine E Todhunter®, Tariq Ahmad®, Clive M Onnic’,
Wendy MeArdle?, David Strachan', Gracme Bethel’,
Claire Bryan”, Cathryn M Lewis’, Panos Deloukas”,

1, Jeremy Sanderson’!, Dorek P Jewell’,

john G Mansficld®, the Wellcome Trust Case
Control Cansonti Lon Cardon’ & Christopher G Mathew”

A genome-wide association scan in individuals with Crohn's
disease by the Wellcome Trust Case Control Consorfium
detected sirong association al four novel i, We tested

37 SNPs from these and other loci for association in an

@ma? Nature

indcpendent
the autophagy-inducing IRGM gene on chromosome 5q33.1
treplication £= 6.6 < 10, combined P = 2.1 < 10°'% and

for nine other loci, including NKX2-3, PIPN2 and gene deserts
em chromasames fq and 5p13.

A genome-wide association study identifies alleles in
FGFR2 associated with risk of sporadic postmenopausal

David | Hunter' ¥, Peter Kraft?, Kevin B Jacobs®, David G Cox', Meredith Yeager'®, Susan E Hankinson',
Sholom Wacholder?, Zhaoming Wang'®, Rabert Welch 0, Amy Hlltchmmn"‘ Junwen Wang*®, Kai Yu®,

gler!, Christine D Berg‘“.
genia E Calle', Michael | Thun'?,
aumeni, Jr¥, Robert N Hoover?,

family-based studics have been the primary fo

study inth for genetic determin
bt o anaiae of e o thossndsof NP ogether wilh
new insights into the structuee of variation in the human genome, it
Is now possible te scan the genome in an agnestic manner in sudics
of uneelated cases and controls in search of co

assoclated with disease risk!, One strategy for conductinga ¢

analyze carly-ouset cases, ofien enriched with cases with a positive family

1

al ivasive
Nuirses”

1 case-control sample, We obtained replication for
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© 2007 Nature

Common variants on chromosomes 2935 and 16q12
confer susceptibility to estrogen receptor—positive

breast cancer

on N Stacey', Andrei

anolescu', Patrick Sulem”, Thorunn Rafnar, Julius Gudmundsson',
F Sigurjon A Gudjonsson', Gisli Masson', Margret Jakobsdottir', Steinunn Thorlacius', Agnar Helgason',

Katja K Aben®*, Luc | Strobbe’, Marjo T Albers-Akkers®, Dorine W Swinkels’, Brian E Henderson®,
Laurence N Kolonel, Loic Le Marchand’, Esther Millastre®, Raquel Andres®, Javier Godino®,
Maria Dolores Garcia-Prats'®, Eduardo Polo!!, Alejandro Tres®, Magali Mouy', Jona Smnundsdunir‘

!, Kristleifur Kristj ' Jon T

h !, Jelena Kostic',

Valgerdur M Backman!, Larus Gudmund

Michael L Frigge', Frank Geller!, Danicl (.'udb)ansson' Helgi Sm;uldssun" Thora Iansdl(nr”
@ Jon Hrafnkelsson'?, Jakob Johannsson'?, Therarinn Sveinsson'?, Gardar Myrdal'?, Hlynur Niels Grimsson'*,

Thorvaldur Jonsson'?

+ Susanna von Holst™, Barbro Wereli

sara Margolin'!, Annika Lindblom'?,

Jose | Mayordomo®, Christopher A Haiman®, Lambertus A Kiemeney', Oskar Th Johannsson'?,
Jeffrey R Gulcher!, Unnur Thorsteinsdottir', Augustine Kong' & Kari Stefansson'

Familial clustering studies indicate thal breast cancer risk has
a substantial genetic mmml"". To identify new breast
cancer risk variants, we genotyped approvimately 300,000
SNPs in 1,600 Icelandic mdmdmls with breast cancer and
11,563 controls using the Hilumina Hap300 platform. We then
tested selected SNPs in five replication sample sets. Gverall,
we studied 4,554 affected individuals and 17,577 conirols. Two
NP3 comsistently associated with breast cancer: = 25% of
individuals of European descent are hamozygous for allele
A of 1313367042 on chromusome 2q35 and have an
estimated 1.44-fold greater risk than noncarriers, and for
allele T of 3603662 on 16612, about 7% are homazygous
and have a 1.64-iold greator risk. Risk from both alleles was
confined 10 estrogen receplor-positive tumors. Al present, no
genes have been identified in the linkage disequilibrium block
containing rs1 3367042, rs3803662 is near the 5 end of
TNRCY, a high mobility group chromalin-associated
protein whose expecssion is implicated in breast cancer
metastasis to bone®.

Robust associations of four
from genome-wide analyses

Mutations in bresst cancer susceptibility gencs BRCAL and BRCA:
account for 13%-25% of the familial component of breast cancer
k™% Mush of the genetic companent of Tisk of breast cancet
remains uncharacterized and is thought o arise from combination:
of less penetrant variants. that, individually, may be quite common’
sy shrche for e poncict e e kol o by

case-control association approach

flen proven difficull to replicate®
Recently, comimon misense vasiatts in fwo genes, CASPS and TGFS1
have been shawn o be associsted with breast cancer risk through well
powered, multicenter analyses”, These reports emphasise the imper
tance of Large-scale studies with adequuate seplication when the goal i
o idemtify conmmon variants conferring modest increases in the risk o
eeast cacet.

In order to search widely for alleles of common SNPs asociating
with breast canser sussepdibility, we cartied out . genome-wide SNF
association study using Nlumina HumanHap3t0 microarray techno
logy. We genotyped 1,600 leelansdic individuals with breast cancer an
11,363 controls; we designated this discovery sample set ‘leekand 1*

new chromosome regions
of type 1 diabetes

John A Todd', Neil M Walker'®, Jason D Cooper'®, Deborah | Smyth!?, Kate Downes', Vincent Plagnol',

Rebecca Bailey', Sergey Nr."v:m»cv , Sarah F Field', Fel

Payne!, Christopher E Lowe', Jeffrey $ Sm.-nku'.

Jason P Hafler!, Lauren Zeitels!, ]'uml: H M Yang', Adrian Vella"®, Sarah Nutland', Helen E Stevens',
Helen Schuilenburg', Gillian Coleman', Meeta Maisuria', William Meadows', Luc | Smink', Barry Healy!,
Oliver § Burren', Alex A C Lam', Nigel R Ovington', James Allen', Ellen Adlem', Hin-Tak Leung',

Chris Wallace’, Joanna M M Howson!, Cristian Guja',
and', Matthew | Simmonds®, Joanne M Heward®, Stephen C L Gough®, The Wellcome Trust
= Case Control Consortium®, David B Dunger’, Linda § Wicker! & David G Clayton'

Diabetes in

The Wellcome Trust Case Control Consorlium (WTCCC)
primary genome-wide association (GWA) scan! on seven
discases, including the multifactorial autoimmune discase type
1 diabetes (T10), shows associations at # < 5« 1077 hetween
TID and six chomosome regions: 1224, 12413, 16p13,
111, 12p13 and 4427. Here, we attempled to validate these
and six other top findings in 4,000 individuals with TID, 5,000
conirals and 2,997 family irios independent of the WTCCC
st We confimaed ncquhocally e ssscitionsof 12414,
16p13 and 1811 (Ppuap < 135 < 1% Prprn <
115 < 107, leaving eight regions with small eiims or
false-positive associations. We also oblained evidence for
hnl"mmln' 1BQ22 (P~ 138 < 107 from a GWA siudy

ymous SNPs. Several regions, including 1822 and
IB‘plI showed association with autoimmune thyroid disease.
This study increases the number of T1D loci with compelling
evidence from six to at least ten,

Constantin lonescu-Tirgovigte®, Genetics of Type 1

clustering of T1D (Supplementary Table 1 online). We have asmed
fo TIDY the classical model f a sall number of genes with lage
effects and a large number of genes with smal effocts™. If this genetic
model s cormest, notwithstanding a major role for (unknown]
emvironmental facton®’, there should be many more new genes
{and pathways) to be discovered, provided sample sizes. study design
and genotyping techmology suffice 411

Here, we fllowed up o the most statistically significant results
from two GWA studics: a ponsymonymes SNP (nsSNF) case-control
study of 13,378 SNPs in 3,400 affected individuals and 3,300 con
trals™ the WTCCE study using an Affymetrix 500K Mappiog
Array GWA GeneChip on 2,000 cases and 3,000 controls’. There was a
substantial overlap of smples (LAM Gses and 1IN controk)
berween these studses, but we still had independent samples available
for follow-p (up 1o 4,000 affected individuals and 5000 controls
available from the same DNA collections and 2997 parent-child trios
from 2,839 fanilies).
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Genome-wide association study identifies
novel breast cancer susceptibility loci

Douglas F. Easton', Karen A. Pooley’, Alison M. Dunning’, Paul D. P. Pharoah®, Deborah Thompson',

Dennis G. Balilr\gar Jeffery P. 5truewmg Jonathan Marrison’, Helen Field®, Robert Luben®, Nichalas Wareham',
Shahana Ahmed, Catherine S. Healey’, Richard Bowman®, the SEARCH collaborators™*, Kerstin B. Meyer’,
Christopher A. Halman Laurence K. Kolonel", Brian E. Henderson", Loic Le Marchand’, Paul Brennan'",
Suleeporn Sangra;rarlg , Valerie Gahuneau ', Fabrice Odefrey ', Ch:n -Yang Shen'", Pei-Ei Wu"",

Hui-Chun Wang'”, Diana Eccles'’, D. Gareth Evans'", Julian Peto'", Olivia Fietcher", Nlchn\a Johnson'®,

Sheila Seal'”, MlchaeIR Stratton' """,  Nazneen Rahman'’, Georgia Chenevix-Trench'”, Stig £ Bojesen™,

*, Rainer
, Dang-Young Noh™, Sei- Hy\m Ahn Dam] Hunter''"
Susan E. Hankinson®, David 6. Cox™", Per Hall™, Sara Wedren®, Nanjun Lis™, Yen-Ling Low™,
Matalia Bogdanova'™*, Peter Schilrmann’®, Thilo D8rk"®, Rob A. E. M. Tollenaar’, Catharina E. Jacobi'*,
Peter Devilee™, Jan G. M. KIiin*", Alice 1. Sigurdson®', Michele M. Doody"', Bruce H. Alexander ", Jinghul Zhang',
Angela Cox", lan W, Brock™, Gordon MacPherson®’, Malcolm W, R, Reed"!, Fergus J. Couch™, Ellen L. Goode"',
Janet E. Olson™, Hanne Meijers-Heijboer™ "', Ans van den Ouweland"’, André Uitterlinden™,
Fernando Rivadeneira"’, Roger L. Milne"”, Gloria Ribas ‘.Amm Gonzalez-Neira"’, Javier Benitez'”, John L. Hopper ™,
Margaret McCredie™’, Melissa Southey ™, Graham G. Giles™, Chris Schroen™, Christina lus(enhuven b
Hiltrud Brauch™, Ute Hamann® .Yun-Dsd\un Ko™, Amanda 8. Spurdll‘ *, Jonathan Beesley'’, Xiaoging Chen'”,

Jolanta Lissowska™,

kConFab™*, AQCS M Group'™""*, Arto
Jaana Hartikainen™ ™", Nicholas E. Day’, David R. Cox’ & Bruce A, J Ponder”

. Vesa Kataja™’

Breast cancer exhibits familial aggregation, consistent with variation in genetic susceptibility to the disease. Known
susceptibility genes account for less than 25% of the familial risk of breast cancer, and the residual genetic variance is likely
ta be due to variants conferring mare moderate risks. To identify further susceptibility alleles, we conducted a two-stage
genome-wide association study in 4,398 breast cancer cases and 4, followed by a which 30 single
nucleotide polymorphisms (SNPs) were tested for confirmation in 21,860 cases and 22,578 controls from 22 studies. We
used 227,876 SNPs that were estimated to correlate with 7% of known common SNPs in Europeans at r* = 0.5. SNPsin five
novel independent laci exhibited strong and consistent evidence of association with breast cancer (P < 10 7). Four of these
«contain plausible causative genes (FGFR2, TNRCS, MAPIKT and LSP1). At the 1,792 SNPs were signifi the
P < 0.05 level compared 1,343 that ld b d by chance, indicating that many additienal commen
susceptibility alleles may be identifiable by this approach.
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A genome-wide association study
identifies novel risk loci for type 2 diabetes

Robert Sladek™"", Ghislain Rocheleau’*, Johan Rung®*, Christian Dina™, Lishuang Shen', David Serre',

Philippe Boutin®, Daniel Vincent', Alexandre Belisle', Samy Hadjadj®, Beverley Balkau’, Barbara Heude’,
Guillaume Charpentier”, Thomas J. Hudson™, Alexandre Montpetit’, Alexey V. Pshezhetsky'", Marc Prentki'™'",
Barry |. Posner™'~, David J. Balding"', David Meyre®, Constantin Polychronakos' & Philippe Froguel™'*

Type 2 diabetes mellitus results from the interaction of environmental factors with a combination of genetic variants, most of
which were hitherto unknown. A systematic search for these variants was recently made possible by the development of
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High-Resolution Profiling of Histone
Methylations in the Human Genome
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Histone modifications are implicated in influ- : £} ELLIBE oot B oy
encing gene expression. We have generated J 0%
high-resolution maps for the genome-wi [ s T i TR s toL 0%
distribution of 20 histone lysine and arginine i Ebicd el B e i | \r
methylations as well as histone variant H2A.Z, — o | —— - 1L 0%
RNA polymerase II, and the insulator binding ' LIl anlioon Ry s R ="
protein CTCF across the human genome using
the Solexa 1G sequencing technology. Typical
patterns of histone methylations exhibited
at promoters, insulators, enhancers, and tran-
scribed regions are identified. The mono-
methylations of H3K27, H3K9, H4K20, H3K79, 8 o | L& T 3 : ¢
and H2BKS are all linked to gene activation, I 1 : | | so% ™
whereas trimethylations of H3K27, H3K9, and i@ B R & R 7 diEIR F o Floow
H3K79 are linked to repression. H2A.Z associ- b
ates with functional regulatory elements, and

CTCF marks boundaries of histone methylation

domains. Chromosome banding patterns are

correlated with unique patterns of histone mod-

ifications. Chromosome breakpoints detected

in T cell cancers frequently reside in chromatin 1cephaly
regions associated with H3K4 methylations.

Qur data provide new insights into the function 'y 1

of histone methylation andgchromatin organiza- "ated W|th PreaXIaI POIydaCtyly
tion in genome function.
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This simple co-representation of whole genome comparisons and CTCF distribution should aid to determine the
extent of DNA around a particular transcription unit that is likely to contain most, if not all, of its cis-regulatory
elements.




