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uk Callus on: 500 0276 215 Trans-Omics for Precision Medicine (TOPMed) Program
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Imaraving the health of hiure genersticns

What is the goal of the TOPMed program?

The goal of the TOPMed program is to generate scientific resources that will improve the

About  Key documents | Participants | Researchers Data Showcase | Researcher login | Approved studies  Publications | Careers 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 unigue genes and environment of each patient. —

LIK Binbank is a national and intemational health rasource with unparalisled research epporiunities, open to all hona fide health researchars. UK Giohank . ) G'G LAG -

aims to improve the prevention, diagnosis and lreatmen! of a wide range of serious and fe-threalening ilnesses — ncluding cancer, heart diseases, stroke The TOPMed program collects whole-genome sequencing and other -omics data. In F G Disease Jf Ml

diabates, arthritis, osteoporosis, eye disorders, deprassion and forms of dementia It is following the health and wall-baing of 500,000 volunteer parficipants biclogy, -omics refers to measurable differences or changes in biological molecules, such R} GATG . =

and provides heallh information, which does not identify them, lo approved researchers in the UK and overseas, from academia and industry. Scientists, as genes, metabolites, proteins, and RNA. The program will integrate -omics data with — —
pleass ensure you read the background materials befors ragistaring. To our participants we say thank you for supporting this important resource to improve molecular, behavioral, imaging, environmental, and clinical data to improve the -—
heallh Wilhoul you, none of e reseaich lealursd on his websile would be possibie prevention and treatment of heart, lung, blood, and sleep disorders.

mora about Biobank UK The TOPMed program will specifically support the National Heart, Lung, and Blood
Institute (NHLBI) Precision Medicine Activities. The program alse complements the
Mational Institutes of Health (NIH) Precision Medicine Initiative and All of Us Research

Program, which will collect data from one million or more people to help study a range “
of health issues and diseases.

How does the TOPMed program contribute to scientific discoveries?

The TOPMed program will support research that furthers our understanding of hez
program may lead to future sdentific discoveries such as:

» Biomarkers that increase or decrease the risk of heart, lung, blood, and slegr
» Interactions between the environment and genes that affect health

» Potential targets for new treatments

= New ways to define heart lung, blood, and sleep disorders or subtvpes of the
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BioBank Japan 220 deep phenotype Atlas of genetic association
P : 139 diseadse_s GWAS (Mo ~ 628K)
) : E?:ﬁ,i‘;;gaf’ﬁ';‘t‘qw ) Trait A | 12,775 locus discovery,
- Electronic MOdial IECOMS gy, E =3 including 4,168 novel loci.
Physiological Py : il
Mggg'grgﬁ'llgﬁt ‘ﬁ @ 23 prescription category RN High replicability across
\ - from 7million drug record USRI ) WY P populations (P < 10%°),
_.--38 biomarkers y T
T« " Trans-biobank _ -
----180K genotype . harmonized GWAS ' Summary statistics are
- ? : UK Biobank (~ 358K) ! openly shared through
C V- iobank (~ ' .
Blood test — I . : website.
- . = FinnGen (~ 136K) '
‘Anthropometry AR e L &=
MHC locus GTEx data
chré cmmm-mn l' - t;io_r'-';i?n:égtlﬁENCzODE; bioloi:?’b gathways
IYXLXE ypes
w eenee:
' TSVD
Projection

Metabolite GWAS (n = 7K)

_ : QQQ’;Q*\Q&QO‘? Q@‘?’;@& @ Statistical decomposition (TSVD) of
Trans-ethnic comparison a matrix of summary statistics to derive
of pleiotropy and genetic Comprehensive MHC fine-mapping latent components elucidated shared
correlation. through HLA imputation. biology underlying disease classifications.

‘EBRINAANVEIHEOITTA 220 2B DCGWAS X 2 R & R hiE.

 2GWASHEETE% https://pheweb.jp/ ICT—RRARP. 3
(Sakaue S and Kanai M et al. medRxiv 2020)
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Human Genetics
o | biology

Trans-ethnic GWAS of rheumatoid

arthritis identified 101 risk loci = i
(Okada Y. Nature 2014) ersonalized
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Cell-type groups Asthma AD
Adrenal or pancreas
E CNS P Mono D19
B Cardiovascular
[ Connective or bone HDL.C Neutro |
[ Gastrointestinal . Thi CD15 Mobilized
B Immune or CD34
hematopoietic  ThO cD14 A8
Il Kidney Eosino D34
M Liver . .
O Sweletal riacle  opg CD4+CD25-IL17+ @
= er naive stim Th17
CD56 —
RA Spleen
Adiposgnuclei
CD8 naive Chondrogenic dif
CD8 memory CD4+CD25- Th
CD4+CD25-IL17-.~ | | GD +CD25-CD45RA+
D4+CD25-CD45R0.
cmmn&wcgr :n.:;::;; CD4 me m}f memm; Fetal trunk muscle
CD4+CD25+CD Tﬁg& CD4 I \t Fvﬁ Penis foreskin fibroblast

ol il 1S T

Rectal smooth muscle

(FRIRRR%E )

FPlacenta chorion

. Aorta

Fetal stomach

= ‘Breast fibroblast

. Fetal lung

Ovary

Fetal leg muscle

(Kanai M et al. Nat Genet1§O18)
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Case-control difference _—z |||l | FI' " Relative abundance (%)

(effect size)
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1.0 ]
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0.001
O FDR <0.05
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225 ) LRI CRETE SHH .
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RN I %y, Qg W - Bacteroides
p N “a Ve e R sartorii
%

Fi : Firmicutes
Eu : Euryarchaeola

I" \ Q\\% Ba
AN BB 7 FEED
y PrevotellalE 2180

-Prevotella marshii
Pr : Proteobacteria . "} Prevotella disiens
Ba : Bacteroidet: Porphyromonas somerae AN -4 Prevotella denticola
Ac : Actinobacteria %)t} Prevotella corporis
'Prevotella amnii
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(4%EB2019-156566, Kishikawa T et al. Ann Rheum Dis 2020a)
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(Okada Y et al. Nature 2014, Imamura M et al. Nature Commun 2016)
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MIGWAS :miRNA-target gene . e
networks enrichment on GWAS GREP: Genome for REPositioning drugs

7/ LT FBEEER (GWAS)

L L £ JL 1 20 INBUE oo s OULDUE e
; put v ; Output X

i i Drug to Genes : :

i Genome-wide : i

{ association study i Names of the drugs

(GWAS) | targeting the genes

0 Currently approved drugs

vide genetic support for  ;

i : “fhe effica acy.

DrugBank TTD :
§ Dru g s for other indications :

... are potentially r p t ble§
f the trait of inter i

FANTOMS IC &3
#RaBl miRNA %EEFEE:'JG' (mfg

Enrichment analysis |
on cI|n|caI indications

L
; |\||||H

{ > GREPI

ﬁ Cancers &),

EHCE CBRNSRRET 5
R GWAS i Somatic mutation ; Drug to Diseases

‘ A ATC ICD10 %dié@gges 12%%
miRNA BEICHEELTWS NAAT—H—1EH code code | 0 disdthes @
HEOSTE miRNA O {?Infections&

KRB ECFEEBIENELUREREICSERTASET. K7y
)R az= Y EBIRBOINELH BT EE,
‘MIGWAS : {AiEE 4 RAIMIRNARIRIBIRICE D<IZBEE 7/ LRIZE/ 7b

*GREP:WHO ATCor3a%ZERALA=BEMLIYFRIa=9 )7k
(Sakaue S et al. Nucl Acids Res 2018, Sakaue S et al. Bioinformatics 2019)



GREP: genome for REPositioning drug

Sakaue S et al. Bioinformatics 2019

https://github.com/saorisakaue/GREP

COVID-19 HGI GWAS A2 release 4 (very severe respiratory confirmed COVID)

\

A:alimentary tract and metabolism A-B:Certain infectious and parasitic diseases
ATC C:cardiovascular system ICD10 C00-D49:Neoplasms
code B:blood and blood forming organs code D50-D89:Diseases of the blood and blood-forn
D:dermatologicals E:Endocrine. nutritional and metabolic diseases
—logqo(P - value)
0.0 0.5 1.0 1.5 2.0 3.0
' ' ' J40-J47
[R] | 2.5 .
J
M —
2L $207 H10-H13 / K50-K52
2 A g
$e o 1.5
£ G D= U
@© S [@)] [ ]
é 5 2 1.0 -
o N : ¢
< c 0.5 ®e %
H [ ]
P
Y4 0.0 e
/ ICD10 clinical indications
[ R_ R = \ ( - ’ = . . \
: Respiratory system J40-J47: Chronic lower respiratory diseases
DrugTarget DrugName Indication DrugTarget DrugName Indication
PDE4A Theophylline COPD CCR1 AZD-4818 COPD
PDE4A Ibudilast Psoriasis CCR3 ASMS8 Asthma, rhinitis
PDE4A Roflumilast Asthma CCR5 Maraviroc Virus infection
ICAM1 Hyaluronic acid ~ Joint lubricant PDE4A Roflumilast, etc ~ Asthma '©
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Trans-Phar

Integration of Transcriptome-wide association study LINCS

and Pharmacological database Connectivity map
\u 000)

Input 4\ Genetically-regulated
GWAS summary statistics gene expression

, M ga === —— Qutput ——
c R -
5 ' | v :ﬁ—zmM i Potential therapeutic
i - compounds
- Negative correlation
ikl ¥ . j ég
Y 4 4) S| T
o ~
Cell type-specific Compound-regulated 28 e
TWAS gene expression R @
c o
A Genetically-regulated
:ll-EL o \ gene expression /
o~

(https://github.com/konumat/Trans-Phar; Konuma T et al. Hum Mol Genet 2021



https://github.com/konumat/Trans-Phar

Trans—Phar: TWASZR WL\ =4 )R9I ROV)—==09

Schizophrenia Hospitalized COVID-19 (r3)

Anisomycin with Q

6 Central nervous system .- 6-4 Verapamil with

Hematopoietic cells

Observed -logo (P cell-type - compounds pairs
Observed -logqq (P cell-type = compounds pairs

0 2 4 6 0 2 4 6
Expected -logo (A in null hypothesis Expected -log; (A in null hypothesis
+Trans-Pharld. GWASH R I8 H BB HFGAR$ )P, VKRIaz
»7iRMELTRAL{EEYZ. HMRRBREEICAZ)—-Z= I 8] FE(f#i:
A KAELPIBEMHEHE. HBEIOF IV ARRRIEXMIRHAR ),
(https://github.com/konumat/Trans-Phar; Konuma T et al. Hum Mol Genet 2021
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Training data . Validation data
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Precision Medicine Initiative
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(https://www.kantei.go.jp/jp/singi/kenkouiryou/genome/dai1/siryou04.pdf)
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