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UK10K Trans-Omics for Precision Medicine (TOPMed) Program

Rare Genetic Varnants in Health and Disease

What is the goal of the TOPMed program?

What is UK10K? The goal of.the TOPMed program is to generate suentlﬁc resources that wl!l.lmprove the -—
understanding of heart, lung, blood, and sleep disorders and advance precision
medicine. Precision medicine is an emerging approach to disease prevention and
treatment that considers the unique genes and environment of each patient.

The UK10K project will enable researchers in the UK and beyond to better understand the link
betwesan low-requancy and rare genelic changes, and human disease caused by harmful changes lo
the proteins the body makes

The TOPMed program collects whole-genome sequencing and other -omics data. In

Although many hundreds of genas that are involved in causing disease have ! L= . . N s .

alrandy been identified, it is believed that many more remain Lo be discovered. The ﬂ biclogy, -omics ref.ers to me'fisurable differences or changtlaslln biclogical nlwolecules, ‘such
UK10K project amms to help uncover tham by sludying the genetic code of 10,000 Y 1 as genes, metabolites, proteins, and RNA. The program will integrate -omics data with
peopla in much finer detail than ever before g molecular, behavioral, imaging, environmental, and dinical data to improve the

prevention and treatment of heart, lung, blood, and sleep disorders.

Project Design The TOPMed program will specifically support the National Heart, Lung, and Blood

DALL Institute (NHLBI) Precision Medicine Activities. The program also complements the
Not all genebic changes are harmlul or lead to disease, so the project 15 laking a T —

two-pronged approach 1o identity rare variants and their effects = i National Institutes of Health (NIH) Precision Medicine Initiative and All of Us Research
"""" e Program#, which will collect data from one million or more people to help study a range
* by studying and comparing the DNA of 4,000 people whose physical ﬁ“”" ""' of health issues and diseases.
characteristics are well documented, the project aims to identify these changes CONTACT US
that have no discarnibla effact and those that may ba linked 1o a particular disease

How does the TOPMed program contribute to scientific discoveries?

by sludying the changes within prolein-coding areas of DNA that lell the body how to make

proteins of 6,000 people with extreme health problems and comparing them with the first group The TOPMed program will support research that furthers our understanding of hea

it is hoped to find only thosa changes in DNA that are respansible for the particular health program may lead to future scientific discoveries such as:

problems observed
! i » Biomarkers that increase or decrease the risk of heart, lung, blood, and slegr

The project received a £10.5 million funding award from the Welicome Trust in March 2010 and Interactions bet th . t and that affect health

sequencing started in fate 2010, For more information, please use the links on the right hand side s n eraf 1ons between the environment and genes that afrect hea

+ Potential targets for new treatments

10 March 2044 o = Mew ways to define heart lung, blood, and sleep disorders or subtvpes of the
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(Locke AE et al. Nature 2015, Finucane HK et al. Nature Genetics 2015)
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CD34+ primary cells
Mobilized CD34 primary cells
CD3+ primary cells

CD18+ primary cells

CD8+ memory primary cells
CD8+ naive primary cells
CD34+ cultured cells

CD4+ naive primary cells
CD4+ memory primary cells
Treg primary cells
Mesenchymal stem cells (bone marrow)
Cingulate gyrus

Anterior caudate

Substantia nigra

Inferior temporal lobe

Mid frontal lobe
Hippocampus middle
Pancreatic islets

#m Immune cells (CD19* B cells)

@™ Inferior temporal lobe (brain)
- 4w pancreas

Chondrocytes (mesenchymal stem cells)
Adipose nuclei

Adult kidney

Mesenchymal stem cells (adipose)
Muscle satellite cultured cells
Skeletal muscle

Adipocyte (mesenchymal stem cells)
Adult liver

Colonic mucosa

Duodenum smooth muscle

Stomach smooth muscle

Stomach mucosa

Rectal smooth muscle

Rectal mucosa

Duodenum mucosa

Colon smooth muscle
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(Akiyama M and Okada Y et al. Nat Genet 2017)



e RERAE BRIV DY F EDREHD

& & HREE D GWAS BT F DGWAS

- FFRABICKDE HERFFELBEEUITFIEEGFLIZLY,

- HELEE LIV DD, BENADHBERLGEOI., FHTH-T-,

- MR BICH L TERESNI=-GWAST —2Z#BETALICKY. 5 /L
LARNIILTHDEBFLIKES I DN DDTIELMN?

BN/ LEEEBEREOMEZ AL BiI-THRORER,

(Lee SH et al. Int J Epidemiol 2015)
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(Okada Y et al. Nat Genet 2015, Yamaguchi Y et al. Am J Hum Genet 2008)



~+EDRA

T4

SBIHH
l!ﬁﬂi?ﬁm
Em

') LEIRDOFHULWEFT I

CNETD CNETD
7 J LA =| B

Evk
{ES

<NH5D
7 ) LRI




) LEIRICEDL RSYD - UIRSS3az>Pd

JEMRA  2HMRA  BEEE ... AR
UXOSNP UZROEETF HEER o b3
rs28642252 NOTCH1

\\ E
rs10923931 NOTCH?Z2 GSK3B GSK3BEZE /

/ i N omeRE
rs11063069 CCND2 U ;'—(:/:/ = >aﬂim @

- BEDBREOMDERBEADERILK(FFvT -)RIva=
)P FRBIEOIRMREICER I HEEBE SN TS,

- KRS EETFEEEENEL-ABREICIETAIET R
S IR AT EEIERD R TEL LTS
+ GSK3BIHEF 2B R K) wCDKA/6JHEHI (B Y<F) ZREIE.

(Okada Y et al. Nature 2014, Imamura M et al. Nature Communications 2016)




{EMEIREDT O CAMNROWELEELZROH

[ Genetic Linkagel [ Genetic Evidencel
(by AstraZeneca) (by GlaxoSmithKline)
Genetic | Prociial | —~— _
Linkageﬁ"J g |1 prassll | ——
\?\l Approved .
=) | T T T T
S I 0 25 5.0 7.5 10.0
"- -S ! with genetic asziopc?;itriloer:sa rf?;:tssimilar traits (%)
‘Genetlc 5 | o
LinkagefftL — BIERTF—HEDITOA
|

Genetic Evidenceh##&d"

O_

es
(15) (21)

- BRI EBY / LERARIETO R EHEILT S
EDVTRENT= (by AstraZeneca, GlaxoSmithKline)

97 L8R = QIR O CADRR{L

(Cook D et al. Nat Rev Drug Discov 2014, Nelson MR et al. Nat Genet 2015)



') LIRRDRRD 55" ) LARBIRDRHRA

David Altshuler (Broad#ft3trR) | -7
HREERNBDIROA-)L = Ny

As Eric announced this morning, | have accepted a new role as Executive Vice
President, Global Research and Chief Scientific Officer at Vertex Pharmaceuticals in
Boston. I will be speaking with many of you personally in the coming weeks and
months, but wanted to share some of the thinking that led me to this decision, and to
express my profound gratitude for the opportunity to be a Broadie.

"PhF=FP&ENVerTextticiB3d3 o &ERBURE"

3

While entirely happy and fulfilled at Broad, I came to a growing realization that my
goal had become to play a direct role in developing new treatments. [ had formed a
close relationship with Jeff Leiden, the CEO of Vertex, and his team. When the
opportunity was presented to join Vertex as head of research, [ couldn’t say no.
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Harvard Medical School Broad Institute
— Soumya Raychaudhuri

Icahn School of Medicine at Mt Sinai Hospital
— Towfique Raj
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