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Balkanization
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Patients’ Need and Physicians’ Desire
Sequencers vs Physicians
Scientists vs Bureaucrats

University vs Industry

University vs University

Medicine vs Other Sciences
Bureaucrats v: Bureaucrats

AMEDMD=w 3 /[XCatalyst
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1. Z2%04E(Dementia)

(HEREIARMERMNETDE ARAREBITTE—D7)

2. HYAs/(Cancer)
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3. #5" - R Z W& B (Rare and Undiagnosed Diseases)
(EBEFABEFOEFVTARENDLE, 5N DEE T aEELEL)

4. B 4E (Infectious diseases)
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5. BEER
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6. AMER: KREORELEELI-10FEF KL =Funding® L
Academia vs Indutry: At least 2-fold efforts to coordinate
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IRUD with UDN-Int’n

Orphan

THE QUEST TO SAVE CHILDREN WITH RARE GENETIC DISORDERS
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From SCRUM-Japan to -Asia

(Oncomine Cancer Research Panel
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Diagnosis network utilizing Nan-Byo measures

Diagnosis

Upon Japanese Universal Healthcare System

Outpatient department—based
Centers

Collaboration with Nan-Byo researchers

1. Undiagnosed for >6 months; AND,
Eligible 2—-1. Multiple organ symptoms; OR

Criteria

2—-2. Genetic disorders suspected



An example of completely new disease
(OMIM#616737)

Large platelets Curved fingers Swollen legs

__
First two patients ) ?o ('

e @

Patient 1
0.0 ‘
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o 52,000/
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Patient 2 . & 4 -
50,000/pl " '

Takenouchi and Kosaki AJMG 2016

Both patients had Three more patients
mutation in a gene called » have been identified
CDC42. subsequently.
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2-yr track record
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ToMMO (Tohoku Univ)
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IRUD-P (until FY2017)

Registered families >3500;

New disease 17 families + 2 case matches
with foreign countries

N-of-1: >100 families: Successful Dx 34%

LRUD-T (<5 candidate variants)
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IRUD Beyond

Beyond diagnosis

&\i\“;(ofq@g Nation-wide Dx coverage—bridging from TR to Tx

2 E

i’g&&\)g Supporting Pre-orphan drug development and drug repositioning

51 Qgso\@ Basic sciences of gene editing Utilization of iPS cells for screening drugs
IRUD Beyond genotyping

What is missing in genotyping ? How can we
improve deep-phenotyping ?
What is missing in WGS ? Enrichment of phenotyping technologies

Beyond borders

Global data sharing and fostering young
investigators through bilateral funding

Global data sharing: UDN-International/NIH, Australia, Hong-Kong, Singapore, Lithuania,
Spain iPS research: UK(MRC/NIHR) AMED provides bilateral budgets for fostering
young investigators Interstellar Initiatives with NYAS (Basic Sciences FY2016")



January 11, 2016: MOC between NIH and AMED
(In the guest hall of National Academy of Sciences)
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v Empowering historical collaboration in infectious diseases and surveillance

¢/ Data sharing with UDN-Int’n and Early Cancer Diagnosis in NCI
v/ ToMMo provides high-quality genome variant data for open resources
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http://www.gacd.org/
http://www.gacd.org/

Diagnostic success £% IRUD
List of genomic diagnhoses

First year Second year Total
(Spring, 2017) (Spring, 2018)
3/12 4/19 7131=23%

* Brown-Vialetto-Van Laere syndrome 2 (SLC52A2, 2012)
[Riboflavin transporter mutation]

* Microcephaly with or without chorioretinopathy,
lymphedema, or mental retardation (KIF11, 2012)

* Atypical Hunter syndrome, adult-onset (/DS)

* Visceral myopathy (ACTG2, 2012)
[enteric type gamma-actin gene]

* Cornelia de Lange syndrome (SMC1A)

* Epileptic encephalopathy, child-onset(CHD2, 2012)

* Nemaline Myopathy (ACTA1, 2001)



Improvement of diagnostic rate

withi

~Marc

N the IRUD network

N 2017 ~March 2018

Inventions of ground-breaking software algorithm
Improved detection of large deletion / insertion
Improved detection of somatic mosaicism
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IRUD Beyond

g 3 ’ Beyond diagnosis
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What is missing in WGS ? Enrichment of phenotyping technologies

Beyond borders
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AMED Management System (AMS)
for data-driven policy making
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Balkanized Local Cohort Studies

How to aggregate information of preclinical dementia ?

Why not ? Data Sharing and | ration
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O Orange (n = 4,500)

O Nagahama (n =
10,500)

JPHC/JPHC-
Next

:

J-MICC Hirosaki
n= 100,000 (Aomori)

n=2,390

A
v

ToMMo
JACC ~
G = 120’00D ___— n=50,000
Nakajima
Nagahama .
Obu  (Shiga) ~ (shikawd) Yahaba
(Aichi) ~ 10,000 P (Iwate)
n=1422 n=787
Itabashi
Ama
(Shimane) Ig]Tglgl&))
n=832 Arakaw
a
(Tokyo)
Hisayama Mid gfr,]la TOta.I
(Fukuoka) (Alichi’) F) o
n=1,710
M rakahama N = 1,156 articipants
(Aichi)
Nakayam N=726 ~ 360,000
Arao a
(Ehime)
(Kumamoto) iy

n=1,589



DEREBEBE T IATIVLT—ER—ADER: ISFHAYE

HALRF  ICTHAT P A THAE(AD ISR BFERZE R

i, ST EREAD

/

EAT=M 758 E)

RAmEEe SRESET—AN—2
BEE T y\ TS5 T — L DT

REFFEL:
% 23004

B HERAREFS

HBER HRAR
HIERR R
. HEREH 6,200%)

REBLYANJEDEHE

- AM B

IREEE - DR E RO
ToINTH— L

HAEFHHARFR

BERAH & ;”‘
BETREIEFIEL
630044

Bz FsRE AT (NI)

-AIBEHTEZEIZ K D
ZERIEVIM
ZWIBIY X T A
DERF

J

6" e 20 T B
AR B R T

BERANDISH



RKEIZH T TESAD NN BEGHRER

v ERBEOLEESE - e ICLORERR
v KEODEE&ELEIEMN R X SNation wide registryDFEL

vV ERT—OBIAICLEFRERR
(ANZEKBBIFERD)—=2T 1 E)

v 20205 NDEERAIDESEAIZHFS EERAEGEFRD
MENFIER
v BEICEIME-RRIELE-ERBFRARIBEOUELARODFTEE

No man is an island, entire of itself.

Every man is a piece of continent, a part of the main.
Any man’s death diminishes me, because | am involved
in mankind, and therefore, never send to know

for whom the bell tolls; it tolls for thee.




