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3. 1. 1
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201843 HIZBifE SNz "1 437 aik— ¥ 2w b (International Cohorts Summit)
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% 3-1 International Cohorts Summit BEHRHIZHE I NTZ A AR T « ar— —&
Name of study Partlclpgtlng Period of enrol Iment URL
countries
23andMe Primarily US (to a|Since May 2007. Enrollment|https://g2mc. org/wp—content/uploads/2

lesser extent UK

ongoing.

018/11/G2MC—Cohorts—Summit-Meet ing-Bo

and other ok let. pdfitpage=34
English-speaking
countries).
45 and Up Study |Australia 2006-2009 https://g2mec. org/wp-content/uploads/2

018/11/G2MC-Cohorts—Summit-Meeting-Bo
ok let. pdf#page=36

All of  Us|USA Enrol Iment ongoing (as of |https://g2mc. org/wp—content/uploads/2
Research March 16, 2018 there are|018/11/G2MC-Cohorts—Summit-Meeting—Bo
Program 18, 906 participants|oklet. pdf#page=39
enrol led) ; anticipate
reaching 1 million within
5-6 years
Apolipoprotei |Sweden 1985-1996 https://g2mec. org/wp-content/uploads/2
n-related 018/11/G2MC—Cohorts—Summit-Meet ing-Bo
MOrtality RISk ok let. pdfitpage=42
(AMORIS)
AstraZeneca As  per study [Ongoing and until 2026 https://g2mec. org/wp-content/uploads/2
Integrated protocol and local 018/11/G2MC-Cohorts—Summit-Meeting-Bo
Genomics country ok let. pdf#fpage=44
Initiative regulations
Barshi Cohort |Barshi rural (364|0ngoing. Will finish|https://g2mc. org/wp—content/uploads/2
villages) and | enrolment by 2019. 018/11/G2MC—Cohorts—Summit-Meet ing-Bo
Barshi Town ok let. pdfiipage=47
Biobank Japan |dJapan 2003-2018. No additional |https://g2mc. org/wp-content/uploads/2
enrollment after April, |018/11/G2MC-Cohorts—Summit-Meeting-Bo
2018. ok let. pdf#page=49
BioVU us 2007-ongoing https://g2mec. org/wp-content/uploads/2
Vanderbi It 018/11/G2MC—Cohorts—Summit-Meet ing-Bo
ok let. pdfitpage=52
Brazilian Participating Baseline: 2008-10; second|https://g2mc. org/wp—content/uploads/2
Longitudinal countriesBrazil : |visit: 2012-14; third visit: |018/11/G2MC-Cohorts—Summit-Meeting-Bo

Study of Adult
Health
(ELSA-Brasi l)

six cities

ongoing since 2017

ok let. pdf#fpage=54

1 https://g2me. org/wp—content/uploads/2018/11/G2MC~Cohorts—Summit-Meeting-Booklet. pdf




Name of study

Participating
countries

Period of enrol Iment

URL

Cancer United States CPS-I1 Mortality Cohort: |https://g2mc. org/wp-content/uploads/2
Prevention 1982/83CPS-11 Nutrition|018/11/G2MC—Cohorts—Summit-Meeting—Bo
Study-11 Subcohort: 1992/93 | ok let. pdf#tpage=57
(CPS-11) & (fol lowed for cancer
CPS-11 incidence as well)
Nutrition
subcohort
Children = s|The key pediatric|Enrollment began in July|https://g2mc. org/wp—content/uploads/2
Hospital of |samples are from|2006. EnrolIment is ongoing|018/11/G2MC-Cohorts—Summit-Meeting-Bo
Philadelphia |CHOP. withover 15k new samples|oklet. pdf#fpage=59
(CHOP) Col laborative added every year from CHOP
Biorepository |samples are from|alone
all over the
world, including
US, Europe, South
America, Canada,
Saudi Arabia and
Australia
China Kadoorie |China Period of enrollment (and is|https://g2mc. org/wp—content/uploads/2
Biobank enrol Iment 018/11/G2MC-Cohorts—Summit-Meeting-Bo
on-going?) 2004-2008 ok let. pdf#tpage=62
China PEACE | China 2014-on-going https://g2mc. org/wp—content/uploads/2
Million 018/11/G2MC—Cohorts—Summit-Meet ing-Bo
Persons ok let. pdfitpage=65
Project
Clalit Israeli|lsrael 5 years from start of sample|https://g2mc. org/wp-content/uploads/2
Genome Project collection (hopefully to|018/11/G2MC-Cohorts—Summit-Meeting-Bo
start in 6 months). Study has |oklet. pdfitpage=67
other population and clinic
education phases which have
already started
Cohort of |Norway 1994-2008 https://g2mec. org/wp-content/uploads/2
Norway (CONOR) 018/11/G2MC-Cohorts—Summit-Meeting-Bo
ok let. pdf#page=70
Constances France Mid-2012-mid 2019 | https://g2mc. org/wp—content/uploads/2
(recruitment still ongoing) |018/11/G2MC—-Cohorts—Summit-Meeting—Bo
ok let. pdfttpage=71
Danish Denmark 1976-ongoing https://g2mc. org/wp—content/uploads/2
National 018/11/G2MC-Cohorts—Summit-Meeting-Bo
Biobank ok let. pdf#fpage=74
Danish Denmark 1998-2002 https://g2mec. org/wp-content/uploads/2
National Birth 018/11/G2MC—Cohorts—Summit-Meet ing-Bo
Cohort ok let. pdfitpage=76
East London | UK on-going to 2023 https://g2mc. org/wp—content/uploads/2
Genes and 018/11/G2MC—Cohorts—Summit-Meet ing-Bo
Health ok let. pdf#page=78
Environmental |USA 1980s to present, depending|https://g2mc. org/wp—content/uploads/2
influences on on the cohort. All cohorts|018/11/G2MC-Cohorts—Summit-Meeting-Bo
Child Health existed at time of ECHO|oklet. pdfitpage=81
Outcomes funding in 2016. All are
(ECHO) following the children, some
are still recruiting
Estonian Estonia First phase: 2002-2010 | https://g2mec. org/wp—content/uploads/2
Genome Project recruited 52 000|018/11/G2MC-Cohorts—Summit-Meeting—Bo

subjectsSecond phase: 2018

—additional 100 000

ok let. pdf#fpage=84




Name of study

Participating

Period of enrol Iment

URL

countries

European 10 European (UK, [1992-1999 https://g2mec. org/wp-content/uploads/2
Prospective [taly, France, 018/11/G2MC—Cohorts—Summit-Meet ing-Bo
Investigation |Germany, Norway, ok let. pdfitpage=86
into Cancer & |Netherlands
Nutrition Denmark, Spain
(EPIC) Greece, Sweden)
Finnish Finland 1983-2016 systematic|https://g2mc. org/wp—content/uploads/2
Maternity enrollment of  pregnant|018/11/G2MC-Cohorts—Summit-Meeting-Bo
Cohort  Serum women, since 2018 partly|oklet. pdf#fpage=89
Bank ongoing
Generations UK (England, 2003-2015 https://g2mec. org/wp—content/uploads/2
Study Scotland, Wales, 018/11/G2MC-Cohorts—Summit-Meeting-Bo

Northern Ireland, ok let. pdf#page=91

Isle of Man,

Channel Islands)

Genomics England December 2013 to December |https://g2mc. org/wp-content/uploads/2

England 2018 018/11/G2MC—Cohorts—Summit-Meet ing-Bo
ok let. pdfitpage=94

Golestan Iran 2004-2008, closed https://g2mec. org/wp-content/uploads/2

Cohort Study 018/11/G2MC-Cohorts—Summit-Meeting-Bo
ok let. pdf#fpage=97

Japan  Public |Japan 1990-1994 https://g2mec. org/wp-content/uploads/2

Health 018/11/G2MC—Cohorts—Summit-Meet ing-Bo

Center-based ok let. pdfitpage=99

Prospective

Study (JPHC)

Japan  Public |Japan 2011-2016 https://g2mec. org/wp-content/uploads/2

Health 018/11/G2MC-Cohorts—Summit-Meeting-Bo

Center-based
Prospective
Study for the
Next

ok let. pdfitpage=102

generation

(JPHG-NEXT)

Kaiser United States; | 2008-ongoing https://g2mec. org/wp-content/uploads/2

Permanente Northern 018/11/G2MC—Cohorts—Summit-Meet ing-Bo

Research California ok let. pdfitpage=105

Program on |[members of Kaiser

Genes, Permanente Health

Environment, Plan

and Health

(RPGEH)

Korea Biobank |Republic of Korea|On-going https://g2mec. org/wp—content/uploads/2

Project 018/11/G2MC—Cohorts—Summit-Meet ing-Bo
ok let. pdf#page=107

Korean Cancer |Korea 2004-2013 https://g2mec. org/wp-content/uploads/2

Prevention 018/11/G2MC-Cohorts—Summit-Meeting-Bo

Study-11 ok let. pdf#page=110

(KCPS-11)

Biobank

Korean Genome | South Korea, |Varies; https://g2mc. org/wp—-content/uploads/2

and Vietnam, 2001-2013 (comp | eted) 018/11/G2MC-Cohorts—-Summit-Meet ing-Bo

Epidemiology |Cambodia, Japan, ok let. pdf#fpage=112

Study (KoGES) |China

LifeGene (and|Sweden Sept 2009 -Dec 2016 https://g2mec. org/wp-content/uploads/2

EpiHealth) 018/11/G2MC—Cohorts—Summit-Meet ing-Bo

ok let. pdftpage=115




Name of study

Participating

Period of enrol Iment

URL

countries
LIFEPATH Intercontinental |Varies by cohort https://g2mec. org/wp-content/uploads/2
-1 European; 018/11/G2MC-Cohorts—Summit-Meet ing-Bo
Australian; USA oklet. pdf#tpage=117
Malaysian Malaysia 2007-2013 https://g2mec. org/wp—content/uploads/2
Cohort 018/11/G2MC—Cohorts—Summit-Meet ing-Bo
ok let. pdf#page=120
Maule  Cohort|Chile 2015-2018. https://g2mec. org/wp-content/uploads/2
(MAUCO Study) 018/11/G2MC-Cohorts—Summit-Meeting-Bo
ok let. pdfitpage=122
Mexico City|Mexico 1998-2004 https://g2mec. org/wp—content/uploads/2
Prospective 018/11/G2MC—Cohorts—Summit-Meet ing-Bo
Study ok let. pdfitpage=125
Million United States 2011-ongoing https://g2mec. org/wp-content/uploads/2
Veteran 018/11/G2MC-Cohorts—Summit-Meeting-Bo
Program ok let. pdf#fpage=128

Million Women
Study

England, Scotland

1996-2001

https://g2mec. org/wp-content/uploads/2
018/11/G2MC—Cohorts—Summit-Meet ing-Bo
ok let. pdfitpage=130

Multiethnic Us (Hawaii, | 1993-1997. Cohort is closed|https://g2mc. org/wp—content/uploads/2
Cohort  Study|California) to enrol Iment. 018/11/G2MC-Cohorts—Summit-Meeting-Bo
(MEC) oklet. pdftpage=132
MyCode us Enrol Iment began in 2007 and | https://g2mc. org/wp-content/uploads/2
Community is ongoing 018/11/G2MC-Cohorts—Summit-Meeting-Bo
Health ok let. pdfiipage=134
Initiative
Newfoundland |Canada (Province|2018 onward https://g2mec. org/wp—content/uploads/2
and Labrador |of  Newfoundland 018/11/G2MC-Cohorts—Summit-Meeting-Bo
Genome Project|and Labrador) ok let. pdf#page=137
Northern Sweden 1985 -ongoing https://g2mec. org/wp-content/uploads/2
Sweden Health 018/11/G2MC-Cohorts—Summit-Meeting-Bo
and Disease ok let. pdfitpage=140
Study
Norwegian Norway 1960-2011. All Norwegian|https://g2mc. org/wp—content/uploads/2
Family Based inhabitants being residence|018/11/G2MC-Cohorts—Summit-Meeting-Bo
Life Course during the period 1960-2011|oklet. pdfH#page=142
Study (time point for last

census). Follow-up of death

and other endpoints are

ongoing.
Norwegian Norway 1999-2008. This is a closed|https://g2mc. org/wp—content/uploads/2
Mother and cohort 018/11/G2MC-Cohorts—Summit-Meeting-Bo
Child Cohort ok let. pdf#fpage=145

Study (MoBa)

Nurses' Health
Study (NHS)

us

1976-1976, closed cohort

https://g2mc. org/wp—content/uploads/2
018/11/G2MC—Cohorts—Summit-Meet ing-Bo
ok let. pdfitpage=147

Nurses »|US 1989-1989 https://g2mc. org/wp—content/uploads/2
Health  Study 018/11/G2MC-Cohorts—Summit-Meeting-Bo
IT (NHSII) oklet. pdf#tpage=150

OHS  (Ontario|Canada 2008-ongoing https://g2mec. org/wp-content/uploads/2
Health Study) 018/11/G2MC—Cohorts—Summit-Meet ing-Bo
and the ok let. pdftpage=152

Canadian

Partnership

for  Tomorrow

Project (CPTP)




Name of study

Participating

Period of enrol Iment

URL

countries
PERSIAN Cohort|Iran The PERSIAN Cohort is being|https://g2mc. org/wp-content/uploads/2
Study conducted in 18 different|018/11/G2MC-Cohorts—Summit-Meeting—Bo
centers. Since September |oklet. pdffpage=155
2014, enrollment began at
the cohort sites at various
time points. All sites have
currently started
enrol Iment. Seven centers
have finished, while it is
ongoing at the rest
Prostate, us 1993-2001 https://g2mc. org/wp—content/uploads/2
Lung, 018/11/G2MC-Cohorts—Summit-Meeting-Bo
Colorectal and ok let. pdf#fpage=158
Ovarian Cancer
Screening
Trial (PLCO)
Saudi Human | Saudi Arabia N/A https://g2mec. org/wp—content/uploads/2
Genome Program 018/11/G2MC-Cohorts—Summit-Meeting-Bo
ok let. pdf#fpage=161
Saudi National |Saudi Arabia EnrolIment is on—going. The|https://g2mc. org/wp-content/uploads/2
Biobank plans is for it to continue|018/11/G2MC-Cohorts—Summit-Meeting-Bo
until a total of 200,000 |oklet. pdfffpage=163
participants are recruited
Singapore Singapore 10 year program https://g2mec. org/wp—content/uploads/2
National 018/11/G2MC-Cohorts—Summit-Meeting-Bo
Precision ok let. pdf#fpage=166
Medicine
Program
Taiwan Biobank | Taiwan 2012 -up to date (on-going) |https://g2mc. org/wp—-content/uploads/2

018/11/G2MC—Cohorts—Summit-Meet ing-Bo
ok let. pdfitpage=168

Tohoku Medical

Japan -1 region in

2013-ongoing

https://g2mec. org/wp-content/uploads/2

Megabank Japan (Tohoku) 018/11/G2MC-Cohorts—Summit-Meeting-Bo

Project oklet. pdf#page=171

UK Biobank England, 2006-2010 (completed) https://g2mec. org/wp-content/uploads/2
Scotland, Wales 018/11/G2MC—Cohorts—Summit-Meet ing-Bo

ok let. pdfitpage=173

UKCTOCS (UK | England, Wales, |2001-2005 (completed) https://g2mc. org/wp—content/uploads/2

Collaborative |Northern Ireland 018/11/G2MC-Cohorts—Summit-Meeting-Bo

Trial of ok let. pdf#fpage=176

Ovarian Cancer

Screening)

Longitudinal

Women’ s Cohort

- (UKLWC)

Women’ s Health | US 1993-1998 https://g2mec. org/wp-content/uploads/2

Initiative 018/11/G2MC-Cohorts—Summit-Meeting-Bo

WHD) oklet. pdftpage=181




3. 1. 2 Genomics England

Genomics England 1% 2013 FEIZBAEINIZA XY AOEFE 71 = 7 b+ (100, 000 Genomes
Project) ZHEMET DM THY . A FVUAN 10 FADT ) Lafftid 5 2L L
TWn5,
the Department of Health & Social Care Zfil F D <4t (company) T the Secretary of State
DBME—DRTTH 5,

BERE : v — 7 =7 e T 2R - AT ORMICE T 5%, KR FBTORK &

D AT = E

* Ethics Advisory Committee

+ Science Advisory Committee,

* Data Advisory Committee,

* Access Review Committee,

* GeCIP Board and the Audit Committee.

(GeCIP : Genomics England Clinical Interpretation Partnership)

(1) vy AR

« FEFR : 100, 000 Genomes Project

MR XY RN 10 HADT ) NEHT

B LOBRRRR R L ERARIC L DA XY ADYT ) 27 AFEEOFKE

- BT DRI  BEEMERABEE, BA

- B RIEO TOERET, ROk 21XTbid,
SN O NIERITRE ICSF O D,
Rt BN A, FATREZRIR V OERE MO E 21T 5,
ENDOET ) DG+ EL B gene panel & B L OV (BE) I L=BEE2 T 5,
FEARIINHS TF = v 7 D%, WhiF— L2 THANIIRIND,
FEICE VGOSN T7-F — 1% Genomics England )@ 2 BARN DAL THE T &

Do
BELR2WERP S -T2 ANOHEPANITMOE D, o, £ OREITMEA
TE %,

- aY ey O ERFRE
National institute for Health Research
NHS England
Public Health England
Health Education
« NHS (National Health Service) Mf¥RE
NHS Trusts EIHEBED 725 13 #FFdD NHS Genomic Medicine Centres (GMCs) 723:&



B (K975,000 ) &Y 27— b L, BERY > TAEBAG L, 27 7 LESIORE
EPHTIE T lumina #E23 Y L, Z OfES % Genomics England IZR 7T,

* GAAGH & D : Genomics England 1% GA4GH (Global Alliance for Genomics and Health)
® Driver Projects ([ZHMH L TW5, (LM EFIIA/VIEE (Rare disease), DA,
ZNFIEE (Complex Traits))

(2) AR Y— 77 NE
AA VAR P—
Department of Health & Social Care, NHS (National Health Service) England
T AR —
The Wellcome Trust, Cancer Research UK, Medical Research Council
TFEIZOUWTIE 100, 000 Genomes Project (ZxfL T, 5 A4 TL100M (2014.1) %, 2017
FETIZFET T L7202 £300M (2014.8) *EDFHNH 5.

(3) Z Do

TR T IR A LFEHIZONT

SIMFED T T AN — L REREIL, 10557 /570y 2 NTIERAIRTH D,
7uyl NOEERFIL, MAOT —FBARINRN EThHD, FORDVIC,
AL ST — X 3R GEREN TOfr S b,

NHS %7/ LR v 2 —DER, Filfifi, ZOMOEREMZIT, 77 2% 1 D EE
T BERICT 7B ARRETH D, IREIX, T—F X —NOEALINTZS ) A
T BIMEET —XIZT 7B AT HT2DICH LIATLENS D,

+ GeCIP (Genomics England Clinical Interpretation Partnership) KX A >

GeCIP R AA A%, A F VU AFHONEE, BKE, HELD=a Y — 7 AT, #HFRO
IEEH AL N—E L CBNMARETH D,

B RAAL T, BRIGHE 10 5Z 2 570y =y FOF —% OIFROEZ B ),
Z LT, HEOIETROMZEIZED fHie,

OF ) KEFZOBEIREZRD , ~IVAT T ~OIHH

QFRKICKT DB AR 5

@ LW Z AR RIEDOEEZ Y — R T 5

Fro, WEE . BRIRE, FAEIX, GeCIP RAAL AZBIMLT 10 TY ) L7 0=y FD
T—HYy MRV MIrZ L ZHFETE 5,

2 https://www. genome. gov/multimedia/slides/gm6/08_tim_hubbard_england. pdf

3

https://www. sciencemag. org/news/2014/08/uks-100000-genomes—pro ject—gets—300-million—finish-job
-2017



#3-2 GeCIP RAA DY AR

Desease Category

Domain

Lead Researchers

NHS GMC Reprisentative

Rare Disease

Cardiovascular

Prof Bernard Keavney
-  The University of
Manchester

Dr Ed Blair

- Oxford
Hospitals
Foundation Trust

University
NHS

Endocr ine and metabol ism

Prof Stephen 0’ Rahilly

- University of
Cambr idge
Gastroenterology and | Dr Patrick Dubois Richard Thompson
hepatology - King’ s College | - King’ s College
Hospitals, London London

Dr Gideon Hirschfield

- University of
Birmingham

Dr Guy Chung-Faye

- King’ s College
London

Cancer

Brest cancer

Dr Nicholas Turner
- Institute of Cancer
Research

Cancer of unknown

primary

Dr Harpreet Wasan
- Imperial College
London

Childhood solid cancers

Dr Thomas Jackson
- University GCollege
London

Dr Alex Henderson
- Newcastle upon Tyne
NHS Foundation Trust

Colorectal cancer

Prof Ian Tomlinson
- University of
Birmingham

Mohammad I lyas
- The University of
Nottingham

- EEXER L D)

Genomics England IX, 10 H7 / A7y =7 b BEFEITKT DEIER 72 R8T RE /R
FR O ALEICEBLS 5720 ATV D, IR ZRAF5E0 b B H IR BEREA~OILH 27
ITIZIE, BF9EE . ERAEHEE . BUN., QB L OEEROM TH -2 L Ol /13 w3
THAHI ML T AD, EERIL, Genomics England YA L CWABEZEET S
DxEFWTFL, AEEEICKH L TR Z 6T I EEAREICL TN D,

Genomics England I, 2017 4 7 HIZVES 7= Discovery Forum 21 U CREER LI L
TWh, ZDO74—7 MMIRMNTESL STz GENE 20 Y — 3T LD EITAY S5 TV D
(GENE = > Y — 37 A%, 20164E3 H 26 Alcmy R U —2 v a v 7 THREAE L, 2017
T HETHBESNT, BIEA XY ZA2RKRT DRFHEEOF DG 28 F—LLL ELDY
WBHEND 104 LT) |

Discovery Forum !X, Genomics England., EE¥RD/X— hF—, THFIT7. NHS, £ L
TEVIENA XY 20T ) I 7 AR EDH I EBEADIZODT T v b7 — Lz L
TW5,

Discovery Forum D A L /X— 37 ) AERAIERSCY > T NCT 7B AT HZ LR TE,




Pre-competitive ZREREE FICHWTHOD A L N—RHELFRAZHEEL, LT HTIT L
DATRL—2a VOWRER/DZENTED, £12, T 7 BATE LHEHRITBROND D,
AUR—= e T 4 —NFEAE LR Associate Member Y127 T AH 55,

Genomics England X, T— XM &a AL THRELLHILTWDLDOT, 10 57/ A
TuYxl MIYy 7T 2B D emOESEN S BEEZIT H 2 L TE D,

[Discovery Forum Members] :

AANGIT, H—=2 K, =Z8970 3t

IT BN S 1L, Google, Microsoft

I « ZWrEAZE)5 1L, AstraZeneca, Biogen. Bristol-Myers Squibb. Foundation

Medicine., GSK. Novogene, Qiagen., Roche, Thermo Fisher Scientific %

BETHI 80 AEFREEN A X — (Tl o TN D, ¢

(4) HATTE

+ Genomics England 1% 100, 000 Genomes Project (ZF8 L <. NHS England & O /1T 10
TEDET ) B—lr v A BREZEER LT £33 L72, 2018412 A 5 B IZNHS £> 5, 100, 000
70 NERBIRNT T Lz s S vz,

Z D 5 ERORIRIZE 2 E T 85,000 A /ER# . 1,500 ADNHS 2% » 7 3,000
NEL EOWFFE3E O T % 15725,

- NHS 73 2018 4F 10 HIZ, BIND T LM T 2 53R

Secretary of State for Health and Social Care ({RfE(tESEHHEYEREE) @ Matt
Hancock 7393 L7-#HHEINZA L, NHS & UK Biobank 234 5 4E[MC 500 T DS ) by
— AT HENIFLIHR LD TH DS,

3. 1. 3 UKBiobank

(1) Yuv=7 NOBEET

UK ASNA AR 7 0%, e, O, idzerp BERRIN. BEREZE. BHUERE. IRER. 5 DN,
RAVE 7 & T NP D72 2 EENSEMEE L TIHRO T, 2l LOVeREOm Ex
A& Uiz, EEARENG L OEBEAZ2EREICET 2 ERER CTHY . Th AERNARZE
BEHEETHD, KA AN 71F, 7rV 7 hOT-HIZ 2006 4E0> 5 2010 4E(20MF T 40
~69 I DFEMD 50 I ANERENGEE LT, ZINEITRE LT FERO ST D72 DL
. PR, MEGEREIOTRE 1 5 B & IZBT SRR S WAL, 1k O DIk A BT 5
ZEA~DORIBEEIToT, REICDRED . ZHUIREERH D AN x BFFEDORK & FIE L,

4 https://www. genomicsengland. co. uk/working-with-industry/

5 https://www. genomicsengland. co. uk/the-uk-has—sequenced-100000-whole-genomes—in—the—nhs/
6

https://www. genomicsengland. co. uk/matt—hancock—announces—5-million—-genomes—within-five-years/
7 https://www. ukbiobank. ac. uk/about-biobank-uk/
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D N2 BZ 5 72 B VB 25 B3 2 O 2Rt 258 N e BPITHAAENDTEA 5,

UK NA AN 70, U AT AN [BERREES, RS, A2y N7 FE
. BEO =20 = 2 NHBAR GO HEIZ L VRS SNTe, £, U= — VBT,
HEELDEIE X324 (British Heart Foundation) . ZEE DS AMFZEHT (Cancer Research UK) .
BLOFEEBERP S (Diabetes UK) 22D OB SRS ZIT TV D, UK NA A 71,
EBERM@EY — 1 2 (National Health Service : NHS) (ZX» THAR—FEINTW5, UK N
A TR TIE, FHRREENRD O BRI LT RE 2T O, R P OBERPFIEE
AR EN TS, ZOEZEMET oy =7 M, #IHIEAIK 6200 TR ROIEEF|F
¥(Ths,

UK A AN 7%, BMOR—=2F A HE (B ORESCHEERE: £) D7 0B
Bhl, REMAEOZDOaTEE BIEOL 252022 FEFT) 2RA L, SOICR%E
WEFEZFIERT 272004 T4 0T 78 AEDBREZIT-> T\ D, R—R T A LFf
i ISR SN2 EHITIN 2 T, UK 3o A3 7 03 10 5 AN 24 BERlIGEt =4 —%
LEMAERL. 2 TARNRDELAEZE L=, AT T r—sTar 7 n (B,
FREIRERE TR 35 K ONVHAL#RR O E) 23 FER AL UK S A AN 71510 T AD SN (k.
Ol PEES. . SHEIR) 2 2%y (HR) 75700 FEEMIICEF Lz, K A
FNUTE, SEIERBT AT B, L, ABE, B V7 LT, B
BLZOY Ty M ERICHENT 272007 L3 RAEBR LTS, MRAELTFIE
H (FLEyRLaLATa—L7RE) RotfahTng,

T ) HAETIE50 TAOSMEERBICR L TITONATEY . 2N b7 — & [Tk
IR AW CEf S CuvA,  GSK & Regeneron IZiBtO =V — A —Fr 2 7T
RPN LTe, ERBENTRE N AREEDHEEAT O 12DIZT — X ZFHTHZ LR TE
Lo ORI FEENBEEEZITAHAZENTEL LI, FFENET LI IR LEZ
L UK NA AR TR ST U 5720, UK S AN 7 138 RE LV ED RO
2T 570, REFEICOIEVSNEE 7+ —FT 52 L 2BATWS, 7By =7 MILE
TEDHDIL40~69 EIZIR DD, BINE O ERRERITZR N,

UK S A3y 7 OBFEREE R E R TA L, rY— 2 ) XT, Ay 7 AT %
— FRZEOPE g g R4 (BHF) EREFHRTHLH 5,

(2) Frif

UK /XA A 7327 1%, REGENERON #1:& @ 2019 & 3 H 11 B OILFEFRFIZ LY, UK 34
AR T B TNGOTX Y — BRI E T L2 Z 25T LS, Z O, UK /3o
A3 7 . REGENERON £t & Glaxo SmithKline -, /712K VY . Regeneron %7/ Lk & —

8

https://newsroom. regeneron. com/news-releases/news—release-details/new—genetic—data-regeneron—a
nd-gsk-50000—uk-biobank-participants
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(RGC) (I THARMT 3T DN T2 b O T, EFRIFHSCEREEFOFR LA T TS,

REGENERON #1:1%, X512, Az Y — 7 A (Abbviee £, Alnylam £, 7 A R ¥
S A%, Bristol-Myers #f. Squibb #t:, Biogen ff. Pfizer ft., L HIKTZETre)) &L
LT, 2020 FF TIZ, 8D 45 TAGOTX Y — AT &2 TT5Z L2 TEL TN D,

3. 1. 4 Allof Us Research Program

All of Us Research Program [I#fFZE% AE U2 57D, 100 H AL ED%
ERNOT —F LD HEHAIR VAT, T4 T7AZA N BELOEVFICET 5
NEEZZBIZTDHZLIZE > TH B D D[ T HKEEIEMR (precision medicine) ~0D
BERA ar— METH L,

Z @ Research Program 134 /X~ KFEHEOFEED F 2015 FIZA X — b L7= Precision
Medicine Initiative (PMD)' "Z5|&fkHDTH 5,

(1) 7mv=7 AR

« BEFR : All of Us Research Program

< BEEE : CK[EA 100 T AD T ) MERFT

- HE : O DRI T DB EE (precision medicine) ~Di % < =2 AR — M5
c E-ARBRIRE TR B (Rare disease). DAL ZIRNTIEE (Complex Traits)
BN

18 WA EOKENATET 5 AT T, U7 JoinAllofUs. org N HBMTE 5,

SMEXFRE O FHi & k714, ERBEREE A 72X A NVOBEMEZ T 5, £1-, &
- (RESCMER PEBINTWALT —Z MK « IRV 7 Z T 5,

ZLTHEANDT = Z R RIZT 78245 2 LK D,

A TF—LRartvr  MIFTa T Web A ., EAALNLT 7Y %A LT eConsent
7Ty N7 —Ah, FREEERT T 4 T IV AT TR O W0 J7E T T
Do
< BB

ZIMET X TOANCA =T Th D,
SINELKE O EDN R SR E KL TV D,
SME L= b —Th D,
ERITEME A28 U CES S D,
BIFTE D OERICT 72 AARETH D,

9 https://allofus. nih. gov/
10 https://obamawhitehouse. archives. gov/precision-medicine

11 Francis S. Collins et al. A New Initiative on Precision Medicine
N Engl J Med. 2015 Feb 26; 372(9): 793-795.
12 https://allofus. nih. gov/about/about-all-us-research—program
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T —HZ I EBTIAS T 7 BRSNS,
X2 VT LT TANV—BRROEETH D,
Zo7u T T ME RSB R E b E b b E o0t &2 D,
* GA4GH & 3
All of Us % GA4GH (Global Alliance for Genomics and Health) ¢ Driver Projects IZ
ML TCW5, (EESEILFDEER (Rare disease) . DA, ZRFIEE (Complex Traits))

(2) AR Y— 77 NE

PMI ( Precision Medicine Initiative) 7 wu = hE 2016 {2, NIH (2 $ 130M Z B4y
INTmar— MFgEE LTSI, F72. $70M A National Cancer Institute [ZHISY &
o, JESSPML & LCAAY 7 BAFEICIANT BT,

(3) ZOfOfE#H

A FN T

All of Us D= DA A3 71 Mayo Clinic (Rochester, Minnesota) [ZEXE S 41T
AR

BT OAEWREY o TV EANTINES BT T & v, 4°C THik S 41, Mayo Clinic
Biobank T~ A 7 2 80°C TIRE S5,

ARBUBE DI, /oM, M OISR B B9 D 2 OEAT Ml £ TIThi b,

RGBS T T — 2 3G S, EALESNT A 7 A2 AV« G HRINZEHE S
WrgEE OERICE NS,

« Data and Research Support Center

Data and Research Support Center IZERIbLEINTZT —X ¥y FELERIFHATE S

Lol T, MDY HR— b &Y — N a2igM4td 5, Vanderbilt University Medical
Center (Nashville, Tennessee) Xy 72> TRV, MOLFEE ) LT b,

« Participant Technology Systems Center

Vibrent Health (Farifax, Virginia) IZ&H 0, 77V r—a v =7%A L OB -
LREEAED D,

- BHek#H ¥ — (Participant Center)

Bkt #—I% Scripps Research Institute (San Diego, California) (Z& 2723,
T T4 U CEBHND bEETE S,

AN

ZHEULIERRENS T ) 57— 2 kT 5, FdlbHEEE T — 22K &b
179, TRRMOZOMOEEEN /14 5,

Baylor College of Medicine (Houston),

Johns Hopkins University (Baltimore),

13



The University of Texas Health Science Center (Houston)

(4) B hEY 7 A
« All of Us Research Program 23[E 7 [E X EAE & [ C Speaker Series

All of Us Research Program iZ. 2019 4F 3 A 14 B IZELIERXEAE & $£[6]C Speaker
Series ZBEfET A, NIH DFf £ Td 5 Dr. Francis Collins |Z L A#E T, Collins T3,
All of Us OEEWVE MET 1 7T LIS EZETRIEDOD, 70 7T AORERRIAZ AR L
HEE O OERMICE 2 51,

« A1l of Us Research Program 78 Fitbit I & 25 — X UNE DLV FHI 2 HLK

7a T LAOSMEIZESOFithit TV M7 m s 7 M) 7 ST OB
M7 =22 FTELLIITRoT,

All of Us Research Program X . 2019 4 1 H 16 H . Fitbit @ ” BYOD:
Bring—Your-Own-Device” u =7 &AL, BIE., FHh. BFEELHE, BLO
A Y TG E U T RS A RS 5 2 LIS T BINEIFZA SO Fitbit 7w
YIENODOT =2 E2ILF LT, RENPBRTEDLLOICTH I LZBRTES, 207
BYx7 ME, T—=FZWEDTODTIENNVAT 7 ) aP—DRAEDEERAT v
Th oY,

3. 1. 5 CanDIG

CanDIG (Canadian Distributed Infrastructure for Genomics) YIFEEHIECTE T F ¢
BT DRBUER T ) LT —52 1y FPOFER, RER, SITICRB W TEMCIIEE 2N EHR T 5
fie OREE (NVT—) ZMORS ZEZHAME Lo, 7 MR O ORER) =2
Ca—Sd—A L TITANTIFv—Thbbd,

AT HNZBT oA X T —=ZOIERNT, A AN 7O XD IpEp U ER - FEIIAT
PILT, BEOT —Z AT A N THBI IR TR SIS,

F— 2 R 502 E 1T APT (Application Programming Interface) ZEU CF—4#
V=T 7 BALTEH SN, T—ZIIREGFHPOBE LW THHERS, 20X
I T —2IF, BPEHIND LR AFTHRTIIER > TWDHarBa—F—xy |k
T— 7 AL CTIREHO 7T v v 74— A ETHHAINTEY, MFFEIIRET 572
DO HULEY IR I IAFAE L 72V, CanDIG 7T v 7 4 —ATETNTOT =27 7 A%
APT (GA4GH APT) ZFIHLCT 7 kBRSN, T—F T 7 ANERBENDZ &3, 7

13

https://allofus. nih. gov/news—events—and-media/announcements/all-us-research-program-launches—s

peaker—series—partnership—national-library-medicine
14

https://allofus. nih. gov/news—events—and-media/announcements/all-us-research-program—expands—da
ta—collection—efforts—fitbit

15 https://www. distributedgenomics. ca/architecture. html
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— XX D APT 77 BRIIE, Bl VR, ATV a— VERELTCREY 7 AV
ZETTLE )RR > TEY, THEFEITT H720IC GAGH Task Execution
Schemas 23 %EfiF S AL TUWNB 16,

T — A OFAEFIZIZ OpenID Connect!"™° Keycloak® D A7 AN I TEY . Hlx X
OpenID Connect & 2014 47> HBAMA S NVEED AT AT HHENMA LN TE TV D,
T—REALE 2 —F—EETTHO 2 & T, WEINEARET—2 288852
LT T TA N —H ARG L 720 D AREHEO TN ATREIC 72 > TN D

(1) 7ev=7 FAE

« BEFR : Canadian Distributed Infrastructure for Genomics (CanDIG)

CMEL . WFET I AMREAREICT S HICREBEO N F XD ) I 7 AGEREH
BTl NS 7004 —T Y — ADIEWER—ADA LT TARNT T F v —
G )

cHB: =AW IEEINTWAT Yy NEREBE T T A N\ — 2 RET 557
Hra alRBIC T D RIS NI T T v b 7 4 — L DORE

- B oRGRE - b RIE (Rare disease) . WA, ZIKTFIEE (Complex Traits), &
AT

- GAAGH & it

CanDIG /% GA4AGH (Global Alliance for Genomics and Health) @ Driver Projects &
ML THY ., GA4GH @ APT &7 — X EHEZFIH LT\ 5,

(2) ARH— 77 NE

CanDIG D& 41X CFI Cyberinfrastructure IC L > TH X BN TE Y McGill University.
Hospital for Sick Children, UHN Princess Margaret Cancer Centre. Canada’ s Michael
Smith Genome Sciences Centre, Jewish General Hospital and Université de Sherbrooke
LHEHEL TV D,

CFI (Canada Foundation for Innovation) |X. B & DK%, J5EfE. NPO O EESEF O
WIEICHRET D Z L2 HRY &3 2 MHE, 1997 F£ICERONIEIZ LV B S H, 2016 12 1
T o7 my =7 M 66 & RANEE ST,

(3) ZOMolEH®
7Ty N7 — LDEEARTTEF
OFREZRBR Y Doy HELL

16 717 AORKNAIL, https://github. com/gadgh/task—execution—schemas
17 https://openid. net/connect/
18 https://www. keycloak. org/
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F— & D — I LAl

LR TTANT I T X (AT FUA ¥Fa VT 1) ER/DBRICIZD
QVTFa—RA, Va—x VA7
O EIZIED 5

YUTNVTHEER O L O ERINCEE S5

HIgD 7 7Y r—3 a A2 TR Y IR

c HFHD 4 DDOKE Health genome v —7 v At X —0SH0
(MMcGill University/Genome Québec Innovation Centre
@Hospital For Sick Children
(@Princess Margaret Cancer Center

@BC Cancer Care Agency / BC Genome Science Centre

(4) B hEY 7 A
« CANARIE 73, Health Genomics @71 k% A 7" National Data Service & L T CanDIG %
PR (2018.11.27) 10

HERD 9 FrOENLOT — & — A EEBI T&H 5 CANARIE (Canadian Network for
Advancement of Research Industry and Education) 23, CHORD & FRESHT LWH—E X% B
5 L. CanDIGIZHEMTHZ & L7 >7-, CHORD IZ “Canadian Health ‘Omics Repository,
Distributed” OWET, RNABLSIRCHILT —H R EDHA I v 7 AT —=Z OYFR—b&ITH,
» CanDIG 78, F—w vy /X AFH BIOT 7V AOENaR— FOHOEA 7T
A LT 7 F ¥ OREEE R (2019.01.24)

T Ud, hFHHE, EUDGEENEE V. CINECA (Common Infrastructure for National
Cohorts in Europe, Canada and Africa) 7B <=7 FREEINT-, ZHICLY, F—
HEERE, Hii T han, VT RN TREDA VT IANT I F X EMEL, S8BT —
Yy MIXT 272U oA REIZT 2, TRHDO/NR— M= EbIcERbE
BT = ZITHT D RRRE AR LR S, F3— bk > TRIMATREIC 2 %,

3. 1. 6 GenerationR
5 Eh

Generation R*X, A7 X Du v 7 /V& AIZET 2B 6 A F TOEM~—
A D KPR & 2R — MIETH D, Z ORI, BIRML, /NEWE X OEE 6 0
EFEBLOREZ2NRE., BEB I OEEICORN D ERENE L OB Z: 5 QN RN

19 https://www. distributedgenomics. ca/releases/candig chord_genomics_data_management. html
20 https://www. distributedgenomics. ca/releases/candig_cineca_project. html
21 https://www. generationr. nl/

https://en. wikipedia. org/wiki/Generation_R
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LR DR AERFET D LR AN E LTS, RKEMIC, DG DN ERIE, MR
B DLt & FHED T2 DRERE &~V 27T % Bl % 72 OB OBIFICE B L T b,
HHRATOREBLOREEE L 7 A4 7 A XAV 2 LTI ORE R EEZ B L LT, 2017 535,
#H L3 d— MMfFSE [Generation R Next] #BH%A L 7=, Generation RIE, T 5 DDHFSE
B (R & FIROSE, 1TE KORRMREE, WE LT bE—, /NEHORK, kL
ANIVATT) AZEREYTTND,

(1) 7mv=7 MK
=R — b

2002 4F 4 H7» 5 2006 48 1 A £ TOMMER 25 9778 NOREBAHIEIC Rk S -, H
EFOHEIETRXTD I B, 61%NZDOWFEICEBIL TW5,
T — 2 IR

HARTEPEOT — 2 EICIT, SidmdE, ERE | 8 ERRAER L OEY R
B EEh, E61C, RF 0L 1232 N 2D bV 7 7 v—7 T L0 M7
FHIANITON TV D, SDEHT, T XTOFME7 BIXFEMZ2 5l D 72 12 Generation R
et o # =R ESNTe,  ZAUL 9. S HIC I3 ORI b RS Tz,

(2) EaHH
Generation R (X, Erasmus MC (=T AL A RXFT A )Vt #—), Erasmus University
Rotterdam (EUR) (=T AALRAKRFT v T IIVZ L), BIL N Erasmus MC— Sophia Children’ s
Hospital (V7 « 7/NWSEEE) (Z & » TEE S 4L, £7om v 7 /4 Ltids LU G6D Rotterdam
Rijnmond (GGD m > 7 NAH A-L AEL R) & EHICHFETEMINTND, FHFL LT
LUFARRIr ST 2,
* Erasmus MC
« Erasmus Trustfonds (27 ALARNT A NI 2 X)
» European Union/European Commission H2020 (BRJNE#ES /B2 B 2> H2020)
* Ministerie van Volksgezondheid, Welzijn en Sport ({RfEfEfLANR—24)
+ Stichting Bevordering Volkskracht (7 #—F =227 T 7 )
 Vrienden van het Sophia (V7 14 7 H4)
* ZonMW (A Z > B GEFHERTTIE B FE R A

(3) Zofth

Generation R MFFE/NHAGL LT — Z X ENADIFZEFIZ L » THEH LT3, 2006
LSk, T— 2T R2 5 RENS D 200 NLLEOE %~ ORFFEEIC L >T, £ LTH0 L ED
EGR3C & 550 OE T SNT-FFmcciibh Ta /-,
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3. 1. 7 deCODE (P4 RSV FK)

(1) 1HEMEEE

deCODE genetics, Inc. 2, 74 AT RO LA F ¥ BV IZARILEZE S NA FEHRGES
HTHY . 1996 42 Kari Stefansson (Hij/N—/3— RRFEIZ) HITL - T ENT,
HEAFGEE VTR BICEE T 5 b MBI FZ2RIE L, BbNn-mizIicHl LT
RO Z Bfad, FfhiE, FRlo, DIMERE, B, HAKHECES T8 20
NAHBIE T2 HEELT-,

1990 FER#% 2, deCODE (Z&T A AT v FERMNO T —Z ZINET 2 Z L1Z & o THHRA)
DENABED T ) DS AN ZAFNT D 2 & 2 RE Lic, FHEICITRD 3 DDOFEE
AN DT (1) FRRT —Z _X—2ADERK, (i) @G FRREEIT) LN TED
WNAF R TEROIEE, BLOH) BIET — % 2 EANORBIRAEOST T 57204

[E B Rtk AT L DIERK,

1998 4F 12 H, deCODE /& m B —{H# 25217 T, 74 AT N IIattodRET —#
N—=2ZER L, ZNE I EIERABICHEHT HHERZRICALT D2 L2 T 5,
WY 7 2 —7 = _N—AEL AR LT, @R1E, £ O%M b 72 < | deCODE #E23 % ALIZIZ
2T —FRX—= 25 ERT DR Z A B 2 72,

IN= T ) A~D—A L LT, Ak, EEY X7 EHEICOWT ORI A2 F 57
@6meswm(ﬂﬂﬁﬁ&%%ﬁ)%ﬁ&LtW@A.\ddmhvﬁ~6x%%5Fw
TIMLETH D L RFE LI, 2OV —E 2L 2007 4£ 11 HICBB S, 22Xk v ass
m&&/Ax%y/&@A®MM®ﬁ/74/\ﬁ%kﬁﬁémm®mm«wx@%~°
AbTpol, TOAX ¥ AT 100 TEMA D —HEEZHNEEN TS, deCODEme I3,
= 2T D DNA Fr 7 7 A Vid, REEZRIET DG A7 ZFE L, £l X
0 EZH T EIEFIZ OV T LY BWMERICESWRES T4 2 &N T 5 A2 EE
IR CE D L FIRL T D, deCODEme H— B A IZIE, (DARFEZE, (L FEMME), SR O,
2 BUBEPRIFI 72 £ D 45 3T < DO— MBI R BT 2 BARBESZ I BT 2 15 A Z £ T
L2 The < mH OSSR EIRICBE T 2R L & D,

deCODEme H— & A% 2013 4 1 HIZBEIE &4, deCODE [ A 72385 T i A D IR 5E % 5%
Ak LT,

(2) B&EMH

deCODE NEARFZRIES 2715, FHIT A 2T FARBOERGLHAZ Z T Icelandic
Health Sector Database (HSD) ZEXET D EWHIMEIIWFHEEZL B L, 7T A4V —LH
BOBEE~OT 7 a—F x4 2 EWN s L OEERR e S 22 Lz,

22 https://www. decode. com/
https://en. wikipedia. org/wiki/DeCODE_genetics
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[A4E1% 2008 4F 11 HIZ NASDAQ A AT 27 /) aV—A T v 7 AnLHIRENTZ, 2009
11 H L RHEE 11 ERE 2 RE OFHFTICRE L, #EPEIX 6,990 5 FL, AfFlE 3
81390 5 KLk /pot-, 7 AU B OEHIZ LAUT, deCODE (27 DB ks 5 = & & 7F
Al & A7z, 2010 4F 1 A deCODE D& FED RERS31E, Polaris Venture Partners ¥ JX UV ARCH
Venture Partners # & TR E ST 5 Saga Investments LLCIZ K-> CTEINX17~, Saga
I%. deCODE Z2Wr¥s & 1Y deCODEme /X— Y F /L7 ) AA X ¥ VB L OVEBHTF — LA E G L A
LDV = A&k T 2 TETH D,

2012 4F 12 H . deCODE % Amgen (= & ¥ 448 1,500 7 R/LCTEUN & 41,2013 4F 10 A (2 deCODE
DY AT & T —H~_—2Z % NextCODE Health (Z43E| L. 2015 4 1 H I E O WuXi
PharmaTech (2 &> CEIN S 472, HIfE. deCODE genetics % Amgen D241 TH S5,

(3) o

2017 48 10 AIZBE S 7ok E B2 (ASHG) (X, deCODE DAIRR# H CE0 T D
Dr. Stefansson |2, FEDOKEFE TH 5D William Allan EFEELT7-, ZOHIZ. &tk
DEBARFAT T 2 FEAD D ILFPH L B PR R Z LR E 2R &7 5, deCODE OISR
FOIE20194 1 H 24 B, &7 LEIIT =2 Zffi> THELZOE 7/ LEET-HE
M u#%FK L7~ (Science : AT A4 R o ZOMBKIL, ANEOEIZBITS 2 DO EEE
R ThLMAMZ LHHBEFERORRE, R, BRICOVWT I E TTRbEMZRAF
WAL TN D,

3. 1. 8 Korea Biobank Network (KBN)

Korea Biobank Network (KBN) % National Biobank of Korea (NBK) #Z#§pkd4 5. 17D
KEZ2IRBEET IR D Regional Biobank 38X O DD I3 A0 7 3B 72 AT ESLO
NBK 23t b/XA AU Y =25, WL, B, AL THOL Lo TWnD%,

s EVa v

EYa k7 e—X1, 2, 31N TW5,

t hONRAFY Y —=Z2AO@EHADIER (7 =—X1 :2008-2012)
WEPDEATA~D VAT LOEH (7 =— R 2 :2013-2015)
BT EERNLEROE (7 =—X 3 :2016-2020)

- HEAE

[ENL A AR 7 1%, NIH OFIFREETEIE 2 — (CDC) D& HREERF AL 4R s
Lo TEE SN TS, BEER@EFRREERAZ 5T CODC DIF T n =7 Fnb
IEENT= b D2 L KRB IEFEFEICES < AOR—2 DAY REtoE, FH, B

23

http://www. nih. go. kr/NIH/eng/contents/NihEngContentView. jsp?cid=65717&menulds=HOME004-MNU2210~
MNU2327-MNU2329-MNU2337
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FOWEMAGZ Y L5, NBK(National Biobank of Korea) % KBN (Korea Biobank Network)
DOHFONALE L, BEAHIOMMSE U7z RFPRPEZ 17 Ol S A A0 7 3% %, NBK 1L E
7oy MDA AR OEE B BT S, 2ENRE FOASA 4T Y —2EH AT L L

THEREL TV,

% 3-3 KBNIZFTIE T /31 A0

KBN Ak /XA AN 7

NV AR

[Regional Biobank]

Ajou University Hospital

G PN 150,

g & OVE 2SR RIS A BEE & . FliEE R
RO 18 T, HEHEDE 14. 4 TH o 7R,

Asan Medical Center

FEGERARR 49. 5 . IEF MM 38 T 7B L UMK

A ) YBET T X~ 232 ToNA T IVRE,

Chonbuk  National  University | VH/Las-R2S ARERE 4.3 T, NOWRD AMRRE 3. 1 T,
Hospital (4dbK5FHpPt) FUEEARRE 1.3 T 7 RE, FEEEE RO IRE
Chonnam  National  University | 21 T ADEENS, MK, FLEF O A BEED
Hwasun Hospital (&FdKFK) R A R,

Chungbuk  National University | VH/b85% « NOWRNATERD 11 TH 0 7 NARE,
Hospital (MJLKRZFHKZ) R T — & L ORIt 6 TOHEESR D,
Chungnam National University | JEEMEBOMEE., MK, ROLE & FIEBEERED

Hospital (R REAHL)

A FERRE , EEHESE LITTEIC HRK

Gyeongsang National University
Hospital (BEH KEFA%)

AR E, NERMEE, mRERE R SR L
IVEERE . ADT A 7 XA LINE S i,

Inje University Busan Paik
Hospital (@ KFMBEESRFT)

FUERE B A RIS, iR B OE, 71y
v TR, RIS B &b A UVAE,

JejuNational University Hospital

G E SR )

ek (B, KRG, il FFlEf) 36 ZOFRCRERAS A Y
YoSEDOIME - b bk A IR,

Kangwon — National  University | B AW, 23A., lili ORI ERAREEDORK 9 T-A b Fk
Hospital (JLJEKFHL) BEDOUEE & Bl Af IS,
Keimyung  University  Dongsan | & DR EICIRER TR FZBE CER &2 INE, 28

Medical Center (F&BHRZFA)

T AR « ik & 271 TV o 7 AR,

Korea University Guro Hospital

&l PN D)

INAF N7 OENND Y —F—T, @RV e Pk
EFRE ORI - CTIET 5,

Kyungpook National University

Hospital (BEAERZEEI L)

R VDR B OFLARR D & MK £ T 400 T3A 7L &L
ELTEY, FICHBRBADEENZL,

Pusan National University

Hospital (£51LK54%)

9. BTN AZED 461 M MR - kDA T v
BRE LT — 2 & TR IR T S,

Seoul National University
Hospital (Y 7V KEERIGRE)

PEER aa iR R, NIRRT B s, R e L%
ERE L, 334 THOERZERHL WD,

Soon  Chun Hyang University
Hospital Bucheon (JIERIBKZFIE
JIIEBE)

240 ToHM#g, Ak, MIFEONA T L E2ERLTE
V. TLE— FEREREE L LTS,

Wonkwang University School of
Medicine and Hospital ([EY: K%
®)

b « MRS - AEAS - SRS RIKZ T2 L L, DNA,
RNA, cDNAfhizEFE L T\ 5,
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KBN K ik /A A3 | N KSR

(B NA AN 7]

Korea Institute of Radiological | =& U T RRIGE Z 2T - MR E TR I /-Mm
and Medical Sciences 2 B4 oy B U CUNEE, 106 T34 TV 2 1RE,

Masan  National  Tuberculosis | FIE %1572 2656 NDOFEZEE N OWEE, IR, ikHRR
Hospital 19 FH 7 AaNELTND,

(1) 7vev=7 FAE

« FEFR : Korea Biobank Project (KBP)

M BEORER TR L OMEEEEL IR T O ODA T T AT I T v —
THIEAAME LT, 2008 T3 BRAG S 417,

cHR e Y MINAF AN IOy MU — 7 ZfENL L, WFEE R T O AR O
R 7RIE, BH, BLXOEAAZERT L2 L2 HME LTS,

c B DRBRIER B AMETEER,

(2) ARV —, 77 RE

National Biobank of Korea (NBK) & #F @RI N2 7 X8 fFHEH (Ministry of Health and
Welfare (MOHW)) 76 #AR— kS T2,

F7-. %20 @ BRC(Biological Resource Center) &BUMHERINOESEMLINTEY,
EFM B~ D@V METF & 28k RITE QIO KANASERE & LT b T, A3ko BRC
X, BURNOMBCZERIOM A TIRERIEIE, fHigkomsE., MAOF, B LIOEBRNRESR
FErGUIESERMFLETLEDNH D & O b & DY,

(3) ZOfoE#H
- & E2 (IRB) #

thora—=2T7%EL, MBS X OEBTREOTA R4 v Ziikd o2 &
IC X o TEMEFLEMOMES R AliE2 b OIC L LD & T2 mfmiEl XL OZ 4k
(Bioethics and Safety Act) (X, 2005 N HHEfTIIN TS, Fio, T XTOE ML
GEUIEIEIL 2013 4E 2 A BTSN TV D, ZOWIEEICIZ TR TOE FNOENE £
nHTH, mEEEAS (IRB) NHTBHIC AT A E L TEHASIN, IRB OXERE FGHET 5
TeODHE L TA VAT ARSI, BRSNS K)oz, 2014 4RI IRB % (& L
TP O 2 TRLIC R LTz,

b MEBREDIZE, b NEWREMTTE7ZR & ORNBFIED 7291 KCDC IRB ZEF L TR |

24 Biological Resource Centers (BRCs) in South Korea : Challenges and Possible Solutions STEPI
Insight August 1, 2016 No. 7

25

http://www. nih. go. kr/NIH/eng/contents/NihEngContentView. jsp?cid=65254&menulds=HOME004-MNU2261~
MNU2262-MNU2279-MNU2284
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IRB &2#ITf@ H THE S TW5A, 2014 4EICIE, 85 O u >y =7 RN 12 OLSHEH%
LCRE SN/, X, KCDC IRB @ SOP #iE L7z, el 20588 k5 L O IRB
FZEESDA L NRN—DE#HE N ESHAHT-0I0, 204 FEICHBEa— A2 HE LT,

#3-4 2014 FEETIHBEEBAS (IRB) ZakiE L7-HERY

Types of Institutions Number of Institutions %
Medical Institutions 308 50.4
Universities 191 31.3
Institutes 112 18.3
Total 611 100.0
- EMIRBHILE

2016 4= 12 H 31 B/ETEMFAIX 771, 282 AT, National Biobank of Korea (NBK) & 17
@ Regional Biobank 2MEIX[EETH 5,

- AEREHI AT

NSO OICE S, EFRAREA =7 F7 & LTERREEI, ENKE, BUTE
SRR, B IO/ ERERMAMEE ¥ —IC Lo THEESNIMETrY =7 ME, &
MMEWRREI ORI 23215 2 LN TED
- il

National Biobank of Korea (NBK) (& Bioethics and Safety Act {ZfEV>, MEEMIAT L C
W% 73, 17 @ Regional Biobank (X, & b OAEMEREORLF & 22U A0 D B 255K T 5
ZEMNTED,
s AT A

ERNDAALF) Y —AZRE LT DML OFEER PN DAL F ) Y —A~DT
I RAEEmOHT-OHIT, NBK [X” Distribution Desk of the Korea Biobank Network” % i
1L CV%, Korea Biobank Network OEEAiT A7 1@ U C. WFEH IILE R FOAA A
UY—=ReA T4 THERR L, BMEZHEEL. FERICESIRI AR TE 2,

+ Korean Genome and Epidemiology Study (KoGES)?2®

KBN & EAERVRBED & 5 & O TIERWAS, HEO Y 7 LEFHHA (KoGES) (Z-o\ T,
i HUZRLH T D, KoGES 1&, 40~69 MO ANMME 2R — MpLEFET —& Lk, K, 7/
LTg & DR & 2 & AR A o> TR T %,
DAV IV

O FOVAE PR AT L, 2 BERE, ®illE, AZRY v 7 Fr—5Ah,

26
http://www. nih. go. kr/NIH/eng/contents/NihEngContentView. jsp?cid=65199&menulds=HOME004-MNU2261~
MNU2262-MNU2263-MNU2264
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B IMAE, B HERE, (O ERE R & O— KRB MR B OERK A R ET 5
OWEE LT w7 — & &AWt 2 O TRBMEEERO T A T4 V2T 5
OEBUEFR S L OT O FMEES < BEIC B BN R 7 — Z 42§ 2

HE Rl
LLF®D 6 DD ak— MEENGR5,

KoGES_Ansan and Ansung study

KoGES_cardiovascular disease association study (CAVAS)

KoGES_health examinees (HEXA) study

KoGES_twins and family study

KoGES_emigrant study

KoGES_immigrant study

(4) BHDO N7 &
* Research Articles No. 474
REENC IS 1T A AR TS HLA Y iPS M2 B3 % National Banking Project O gir D HEHx

Journal of tissue engineering and regenerative medicine, 2017, 01, 1—6 2

iPS HERL D /N3 0 7%, IRESCHIZEICKET 2 K D IRIAVS I D722 5 AIREMED & 5,
RFERINZIE, AODOKE T E HO D AHEMERH D iPS HilZRE T2 2 ENEETH S,
L7z -> T, AEHEAME b AMERPUR iPSC (HLAIPSC) OfERIL, & 572 5HEM®ROD -
DOFENR APSC N F 0 TV AT ADOFTERRBEM & L TEZ BN TN D, ®#EO Y
v 7 EMEIE AN 7 IRTFE SN TWET — 4 R—2A % A7 J—=27 L, #EANEMIZ
BT, RRbBHEORWKREEASRIHLA ¥ A &0 LT,

3. 1. 9 ZOMOBHNANAANDY - 3FK—F

3. 1. 9a Klbiobank (R IT—F)

(1) 1HEMEEE

AT =T LV DINA AN 0E (2002) 12K DL, EHREREMGE OMERN TIE ST
RTCOY T ARG S I, A AN 7B ATRE TR T LR 6720, T AU
WHRRBEINTFE TINE SN o T b BT E D, e U 2T (K 123X
SH72 KI biobank (F, fBRAYIZA&AGR S N-AFE CIEE S8 N DAY FRIY 7 L DL
D, R, IR 2 B e — B AR FRE IR T D &V ) fEf E FE o T
Mgk CTdh B, 2004 EIZBHIE S AL, HTRIOV > T LOEW O v, RE, LTt hOAY

27 http://www. nih. go. kr/NIH/eng/notice/NIHArticles. jsp?menulds=HOMEO04-MNU2775-MNU2776
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FHY L TINV OB DT D DY — B R BT DA AN T TH Y, BEREFE T
28 WANEHTH%,

TN av s va VEMBICEBRT D87 V—T D7z, SLL & [E T KI biobank
I% SCARAB-LIMS & MHEIL D /NA A3 7 1T Hrai— b — V&2 42795, KI biobank (Filak
AIZIE KI/SLL 2[R SA AR % 0 7 HAME T D Stockholm Medical Biobank (SMB) 12, %
Lfin%uiﬂﬁﬁ@%ﬁ%%(wm<Hﬁﬁbfﬂ4ﬁﬂ/7%L;OWT%ﬁLTW
%o KI biobank (%, 2010 #-LIK, AT = —T > DORKFEDINA AN %0 78 L OEYFN
T TNDHHDTDDENA 7T ARNT 7 F ¥ DO—BBMRIL. se, AV = —7F D/ A
FNF T BRONA A1) V—ZAFHE) ThH Y . £72 BBURI-ERIC, BBMRI-LPC 35 L OF
KIE Mayo Clinic & HEEMICH IL TS

- —E2x

KI biobank i%, ¥ > 7 /VINEDBLEI A, BEAROIE LR L UFRIE, £ LT b
DEWFHIY > TN EIET D172 T RO b DIEREFIC OV T, RIS
iR 5, RRIESK. ZEMBE. EMBIEEHE MTA) RE, N AN Z7IEO T TY
BRWE ALY 5 DICRALO, IS KOS A TE, DNAHRH, ATRTO > 7LD 7
Fd—vv b, SESERMETEOLEAR OV VBRI LTS, £/, B
72 IT AT L &EEME L, KI biobank <> KI/Region Stockholm DD EIZRE ST 5D
PUTMCONT, HFF T ADERS D= Y T RREEICRGET 5,

[ F R 7 — 2]

LLND 3 >OEFZI A2 T /3— 1L T D,

i. WFgEDSEH EiF
HREMITEO S E S EREBEICDTEDT KA R, HlzIE, BENR VI a sk
DRI, MERGEE, FEEE T AR HFR CEEZ TR — 52
EMWTE D,

i. U7 AVED D
RO Y o TN RS SN mREICRE IS TnWS 2 e, 2L TH
Fa—TNBWAEETH D Z L ARIET D, MK, M, #HA%D D DNA ZHhiH L,
BT, AMlais T LN TE D, R IRDoT, KL s vavn
O TN ERY, FBE I NTMGEEITIE S THolrd 5,

fi. IT
SCARAB-LIMS #— bt A 42t 25, ZiudV o 7L b5 — % 2B 5 ik A
T LT, M7 r Yz MR DFEE OFEE D ERICES IZHEIS TE 5,

28 https://ki. se/en/research/ki—biobank
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MyResearch 7'm > =7 FNNTIL, HEOHEHRIENSEAR—ZADT —Z ZIUE L
=0 BT T DEREINE L2 T D ITA T F AT
7 Fx MBI TND,

[ 7roslxtiL]

Yo Tvarrsyaryipnbd 7 ERY HTICE, [BIEHULEX] 7 —AIIZEA
T2, V7V ID 25 L7z Excel 77 A VB HETDIMHERD D, o710
BT ID 1%, CDK (BZARMUEE ¥ —) FIIRID (B ID) OWTFnnTh D,

[7—#1]
KI biobank (XF7-, FEMAECTHEINLT —F BRE L TWD, T—FEHEITS
B4 1%, Data Withdrawal Order &5 7 4 —AIZRRATDHENRH 5,

[ F 30 27 385]

A2 2 —F L DEEIIAAF AN I AD R L—Y YT ABR LTS, B
Hafm =972, ENB L/ 3 oA A 7 BRE LD N TS, &
TR B OGN TIRIRS N D 56, AlRE#= & KT B8 L OV KT biobank & ODfH
DINA FN I BRBIET D D,

[V — e 2 559]

KI biobank TH > 7 /WVINSEZBAGAT HHIC, FEMIEE & KI N1 A3 7 ORI TH—
B ALK EL LT AU 5720y, KD biobank (X, HEHEZRT L L— kb Z DR
L (S5 YOI SVASN

(2) HaHH

KI ORI D 84% ZHF5E0° d5th TH 1 2018 4RITIE Z DHFFES B DI AL 60 {2 1
—RITE LTz, BINORESUSIORROESILMIL, AU = —7F U EES ., HUl A b
v RNV A, ZFLTHRMNEENL X TS, REE&#EME O TIX, Wallenberg
Foundation, Swedish Cancer Society. LU\ AstraZeneca DI KDEMNA TH D, FES
EENFTEE D 66%% HD TN D,

(3) Zofh

KI 2MERBEEZA S MBI AR SN MR TIE S Nz~ Toe M 7ud, KI
DOHF MR CTHRE SILTND 22 E 9 MIZnn b 57, KI biobank O—f & 2S5, KI
DA AR T FaeRIZIE, BAE, 120 D L7 ¥ a URASA AN 7 2RSS TEY, =
LI va s, BEOY T NARE NSRRI E TOH A X THEZRY | KRx R fEHO
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FUTNAMEENTWD, b B2 ¥ A 71k L DNA ThH A, ImHE, ik, M,
SR, WERER 2 E OO T s 4 T HIESN D, T valb g damE, #
UHFFEE &g & B o 7RI FEEICHE I T&E 5, BBMRL.se DL P& h U IZi&, KI
Biobank IR & SN TWAH L FLalLrsiardl X b D,

3. 1. 9b AuriaBiobank (74 >35> K)

(1) TEEHMEE

Auria BiobankiX, 7 4 > T ¥ RTERWD/NA A/ 7 ThHY ., FI1000 DY 2 T IV DME
FE, ERPEICHER SN TWASY, Auria Biobankid, ~ w/L 7 K% &E3 o il
(Southwest Finland, Satakunta., Vaasa) (ZFTTET DIRFEIC L o T20124E T3S ST,
201 4RI E N AR AL R BB T OValvirads &8 27 Al 232 1T 72,

INA F R 7 OIEBNE, 2013 HFFRKITHEIT S 27 4 > T > RO A A3 7 7% (Biobank
Act 688/2012) (ZEESWNWTWD, NA AN I IEE, R F—0OHEREZHEIEL, 7o
V7 a1 OMSEE OLER A UGET D, RIEIZEN, TV EEA
T—2X, N —OREEZHET, FEROMEAMDOTZDIZIUE L, NA AN T IHRGET
HZENTE S,

AuriaBiobank @ HAEIL, EFHFRIHEHT D7D DEMTFRIYT TNV E RS 52 21T
Lo THROBEARET L Z LT, XA AR IO T ravyva s, &8
FRWRUCE U GRS EIR . BREEEN, AVEHEER O ISR T 5Bk 2 k35 0
WAL, KD AN = A L% L0 LSS 2 DI, FOATCMRIE, LD BBV
TR, o S e 2l KONREICET 5.

Auria Biobank (2133 K% 100 T Db MAEWFHIY o TABRRESATEY, 20550
DR DEIENEY TN T D, Yo 7, e B2 W S BEE L CINEE S h.
MBI B SND E T AN T IR SN D,

MERICH DS TConY I MTEICn a2 — RS TnWb 72, filx o K F—%+4
YINDOEINT DT EIXTERY, RN ETT DL, WESNEET—F EiTT v
TIVEE D GHTRER D ASA TR 7RIS, ZauE, Yo7 BT 25 ®2 TE
DEFIC) ZEEEBRL, YU VERITE R LR RIXE O% O M
THIENTED,

29 https://www. auria. fi/biopankki/en/index. php?lang=en
https://www. amed. go. jp/content/000004859. pdf
http://crds. jst. go. jp/dw/20150420/201504205381/
https://www. bcplatforms. com/news/auria—biobank—and-bc—platforms—form—genomic—data—managemen
t—-collaboration/
http://www. bbmri. fi/auria—biopankki-yhteistyohon-maailman—suurimpiin—kuuluvan—laakeyhtion—k

anssa/
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AN 2= R /A I

Auria Biobank®D¥ > 7 VAR EIZIZ, 19304ELIK b w L7 KEZRRE (TYKS) TINE S
72100 53U < DFFPE (FRb~ U VEE. 23T 7 4 »al) ks 70, 10, 00084 FOPSA
MiEY > 7, /30 HADEE I Auria Biobank & EHET 5 REEEICHKEE L TWA28, [F
B LET_RTOBEDLOETAME Y > 7 ANMEE ST D

=B

(#F7e > 7]

Auria Biobank %, A#MEFHIEHOESEDOE MEWFRIY TV EREEL TV 5,
NAFN T DY T VE, BIAR MRk, ik, F 72135 5BE S u7z DNA/RNA
THER SN TR Y | HEOBLEN D EEREET DK T — 21X, o7t v 7 &
L2 ENTED,

[EATET— % 7T]

R RLER D) B IR SN BRIR 7T — # 1%, Auria Biobank O 7zl > 7 T
W2,

T TIARERE T DR T — 213, G AER LT A R 2720 T 52 LT
XD, T—HIFE, REY T XA T H0HL, £ LU TRERICETIXTZICEET 5
~— =% RET DHIOIEH NG S,

(Vo 7 M & RE]

Auria Biobank Zi# UC, FPERCERA X v 7 L)1 L TH Lo 7 L OIE & Fid
52 LB TED, Auria Biobank (&, WPEREHREA Z > 7 LIc MBS U TR,
M, RIEONEZFE L, BT D, A AN T OREE/ZTXTORENSD
W £ 72 IXERR A o g Y > 7B LT BRI AL N7 Ho g7
NEBREUT D, AuriaBiobank @ HEME I N7 v T AVAEREAFIC L 0 . KREDOHRIKY
TNANThH 2ot a— MbEn7=F =—7 (Micronic, FluidX, Matrix 72 &) (20T %
ZENTE D,

[EFBEET oY =7 ]

Auria Biobank |%, FTOHMZEAZE L EFWIEORFHLFENEEZIT> T D, =
DEOIagRr—raid, BRON—= M=y o7 Fifja 7R r—va v, B
FOMERILFICES S BANSHR ENTWD, FEOT A F T, SMBOBRE £

IANA AN T ORNHPL BT L INDAREERH V| FZEIE N— M — DA EIZHE-S
TEITEND,
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[ffk~A4 27 a7 L1 (TMA) ]

Auria Biobank 1%, EMEORMEAALTMA 71 v 7 Z8E L TS, BEO=—XIZED
BT TAvyath 7 VEFEALUTHELZ M 7 vy 7 23l LEGES 5, 512,
MY DBEOEKRT — X2 2T _XTOV T VICIRMNTHZENTE D, BT ET Y
AL E N, REEE FERIIMEFIZIASDa L Ea—F ETHU NS T 7 ey
7 \ZHEE S5 BRI A 8 NIRRT Z £ 8 T& 5, TMA |X TMA Grand Master <
VAT K o THEMICHE S, 1EE A EDEA. FFPE B ZIVIBAERR S D A, TMA
X, BENFIAT LY I AT ey s EEALCERTAZELTED,

[z T —2 3]
Auria Biobank IX, /XA AN 7 EBICHEETAUTOL S RT RSPV —=BIO K
L—=u 7 — b2 2R LT 5,

WA FNR 7 EET 1 han

B AT A

T F K ONERI A

ITYVATLE LI R

EHET L

[74—YEUT 4245 1]

Auria Biobank IERRFRER (=7 o RIZEKD  EBLATREMEMISE) O )/ 3— FF—T
BHb,

NAFNRN 7 OREAZBL T, BEITZE-CIBFEOMBE CNE SN I A0T —
B oA F R ORI T2 2 L 27T 5, NA AN 7% REEZEAE
FHOTN—TOHD D2 IR ERREBRICHE L7230, TR b0 A~ IZEET 5
ZLWTE D,

[fv 77— Fartvr ]
T IAFMICET HRE (I0) ZLLFOHFETES LTV,
A ZHRABRIMSCEM £ IR TR OOk L= BE 2R ICER CRIEZRD 5,
B. Auria Biobank DAR—L_X—VnbF 7 u— NLEEREHEZBE L CREZRD D
(ZoEAITIE, FEELAuria Biobank [CEXLTHH9) .

(2) B8

2015 4 4 A 1 A, Auria Biobank & /34 T L4hid, KV IEREREEN 2 FF O ATRRHK L
TREIEOBREEZ BN E LIERBNICAEBE LI 2R KR LT, 74T ROBATH
AESERNRA TR T EER AT L ANV AT T« LA M (healtheare registries)
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OB FAIF I AT 7= i 2 e T <,

2016 4£ 1 H 25 H . BC Platforms {%. Auria Biobank &% ) AF —ZEHL XA T LDE
LB OTOD/N— M —2 v P &G LT L3R L7z, BCPlatforms @Y A7 AT,
WA TR DY TNV ERT v 2% )T IVEA LORRKRIGERS XN ) 57— 2 L %)
RAIPTHAET D Z &2 REICT D, K 100 FMICHZD 7 1 T FOARGEAE T,
JBEDFLEkIS L O National Health Care BERNH DT —HIZY 7 S/ H I LN TE L
BHbOE MY TV a2EDTElz, o er—20ZoMAabwiE, il
EIROBRICHA DG EZ RN, Zoa=—7R&ROFMIZ. 7427 R TR
DGR /SA A /37 T D Auria Biobank Z#il U CHEETH D, SEDO—BE LT, Auria
MBRZE L2y AT LORKREI 72 A T F 2 A% BC Platforms (BT L., DA A0 2
HFHTE L XD iR H 5,

2016 423 H 8 H. @i =X AuriaBiobank & D/ Z#F¥ELZ, Zhicky, nyam
WFZERAZEIREN L, RUARBAFE I L O W7 2 b DBA%EIC Auria Biobank ORARY >~ 7 /v %1
HT 52 LR TED,

(3)

INA F N 7 IEORITIZ L U . Auria BiobankZ & e#)10 ONXA AN 7 BRI T
WD, NAFAN 7 THEELERENGOND Z EIZE > T, BEOAAL AN 71X
D aR— MFERFERMAETH L0, —H CTEHFHREOMEE CRARIEBFILT A
T LR EOH THENE > TWD, A A7 OBEERIZIEL, MFRSINE X T 2 AR
ROBHZITH) ZENEENTVDEN, EREHERBEBOBESSEOFITHHRENTTOILD E
TITIEE > TV,

3. 1. 9 ¢ HongKong Genome Project (HKGP) (&F#)
(1) 1HEMEEE

201941 H 18 A, FBBUNIZ, DARHDRBOEBE DRSS ) & (BIEE#R) TS
DTy NIRRT ERE L, BUFREM - BAERN ZOZELES ER)
IR L2 FHIC LD L. A7 vy = MIRREEE DS 2013 FITEHE) L7277/ LAEROW
Eh% R&D) Ymry=s b (1057 L7vyer b #5BIC L CTHEET S,

T b = TIIEEO AR A EEES S ERE R ORPeE BLR=HA) SBUN
BB RFEDPOORINEZT, DASHVIRBOBRE EZE 2 TANZORT ) Mg 1T
W FRIRZErCIa . WK TR EICENT TPETCH D, KRBT —F _X— A HEE L,
A% DRI T D,

(2) B4&EMH
BN E T At 23 L, A% 6 42T 1248 400 75 HK R (59 167 {5 1, 300
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) ZRUC55HETHDH, KEE (19/204FEE=194F4 H~2043 H) 75 6 4Ef, &
48,700 5 HK R a2 fFrastt TFHRY ) Lo 2 — (FHEERTLD) ] ICHETHITD., 6145
8,200 /7 HK R/L D& 4 B4 5%,

(3) =it

) ANEROHF T 2 NEEGATAEND L. ARFEOEGE - SESERIT TE
HILT ) AEFEOSBFIZHNZT TR, AMBARELTWS, ZNETOEEEZE L,
PRI ORENG O ND DEMZRES| LD RMEER LT,

3. 1. 10 BEARD/INNA A/ - ak—

(1) NA AN - xS0 (BB

(1) TEEHMEE

2003 4D TOL DV OE D DWEICE T2 B 2D STWROREM L LT, I3 A
v e D3 (BB]) ) EREEELT-, 2003 4EDH D 10 FERITIE, 4T R, 20 T ADEE
DO /1% 2 TDNA, IIE, IATHERREZIEE LT, S HIZ 2013405 5 4f# T, 38 FE
HHORFRKITREB LI-BE 6.7 FANS DNA, HILTIERAR EAINE L7z, DNAIFZREE LT
FRODBHY, Flo, TOEETITMRICHERT L2 Z EBREL WD, REWLR S AfRHT
EEBLT, 7—2 & UTCERIIEHTCE B2, ook - fFfix, A
HMOEHE T 2EZWTEEOL & T, FrLOVRZE - IAROBREE BiE %< of5eE e
EEITIEH SN TN D, 2003 4FE K0 CREEFEFZE, 2015 4FE X0 A AREFRTIE R %
5 (AMED) ZEREFZE, 2018 AFEE L 0 AMED AfiBh e & L Tl STV 5, /3 A /30 7 Bk
SEFIEOE, 2018 425 HIREAC, 51 FEAR, 267309 44, 441557 e Th 5.,

- BBJ IR BHRER v AT A

K AT LTI, AL THDE0EE (G5 18] - 5 2 BIEESy) (oW T TRORHER) THE
Bl DE i) e B ) TBETERE) TWRMEEER) TRGERE) TOWAS 7 — X OF ) &5
TFIEE & LCTHRBE L, AR EFHRD Z LN TE 5, AV AT Ak, FIRRILE BOHE
IR - 95 2 & T, K RHERASISL > R ErE O\ B A2 FERT D0, v sd
VD ERAT— RIZEDFESF R EZBA L T D, VAT LOFHBMGIZE LT, 7Y
v NS (R NARELRD,

< BBk - ML ORI
BB] TRA - BHRL T\ 5, 38 - 58 (DNA, i, ERIREEE) 13—t &

30 https://leaders—online. jp/keiei/international/nnal858844

31 https://biobankjp. org/

30



TR TR 2, RO, DNA I 5 g (50u 1), MiEIL 1 A (350 2 1~1000 1)
DNENL & 72 %, DNA IZILE 2 SFH LTV 5,

Stepl : @K} « fHFEAHIZ OV TOHR

Step2 : AEIEM HFEEAZ~DHFE

Step3 : ZRKIDFHE &

Step4 : @k} - fHFHWOZITHY

Stepb : XHA

Step6 : FERHEE

Step7 : WFENK T LIz b &

«NBDC & FF—H X—ZDNBET — &
[E SEAFZEBRSE tE AR AR IR BSR4V A = R F—H _R— 2% Z— (NBDC) |Z BBJ
T 2T 12T — 2 D—EWE N L T\ 5,

(2) B4EH
HIAE, AMED MlBhERZE L L CHEE SN T\ 5, AMED I3 CRME . EHA . BRFEE D=8 D%
HE T2 D,

(3) =it
BBJ (2B U 72 AR aa S0 00 [E R 2 B A ME 612 2018 4F 8 H RHI(F T, 387 A¥g#k S/,
PEHRSHRANC R T 28 s T Ofth, FIRIRFEC NS A~ — D — BT 2B TOR AN
ENnTWab,

QWAL AT ¢ v« AT N7 i (TMM) *2

(1) TEEMEE

BACA T 4 T« AH N 73R (TM) 1F 2012 4F 2 BIC3RE S - b R FsAb A 7
T3« ATTN T HERE (ToMMo) &, 2012 4 7 HIZERE SN WD THILA T 1 b« AH
SN KERE (M) 128V, REBIERZ LD CELERICIRV AL Z L 2AMNICT o5
NTCWD, FIFHETIE., BB AKE S OPE S D ik 225 7 At & R SR 1T fl A 72 8
O, ERIEWE T ) MEREEE SETNA AN T BEET D, T LT, BET DA
AR 7 DIEHR L Z OFNTHREFICIE S FH LW EROAI 238 U T, #75 L s db X~
DEFANOROIN b EREEOMRE, BES I OREMAIM., # L T HX o E#RE
LAk LT EEZ TN D,

32 http://www. dist. megabank. tohoku. ac. jp/
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- HEOME

TMM Z3HR 0 fLEe /e B2 1T, BEIRIEME 7 MBI & B E RT3 F 30 7 DRSS,
B R 5 RS B DRSS S HPIAM OFRD 3 D123 b, BEE 10 FITK S
HELZFHE L TWD, BRSNS AR 7 DO EEHEROMIT 21D, 7 MMERIC
BN AR R 2 55 <,

AT B PV /g =

(K R ]

MEt 16 TAZBA D EH A FOEREZNRE L FEZE O 2 TERREI ORI -
R M OB FRRNT 24TV RHNC D7z o TRRIE a2 BT 5, Z O/FEHAF I,
s E R =R — R (8 HA) & =tRak— g (7 TN o> THD, 3R
— b Lid. 2L DAL OEFEEEZMRICIEE L, AEEEEBREN D LD
(IR E BET 202D HIETH S,

[ A 7 e L EM )

adR— MNAEZE L CTHE?P oo, M7 EOAERRE, ke R ESCTHEEICLDE
RIEMAR LA L. NA AR T EREE LTS, SA A7 OFESITEIE RS
BREE IO STz BT KA R IFRREB DRFZE B\ L » TRIT S D, RSA F R 7 %
FRRDEROEFNALNL T DD, WYIREH L ENE2IT O,

(A T 7 B ORFNT]

PN F R 7 DFRO—EROBARTE HIZ, TolMo (2 X 0 24 ) Mg 21T > T\ 5, 2013
11 HIZEARTHIOD T 1,070 Ny Das7 ) MMENTAE T L, BIEE TIZ 3,552 AgD
Ty L ARIN AL, SO TAHELZ B L T2 7D Tn5, BEilo
figk, M0 FRITL Y, BEMNICHEEOSWERER A, 1000 AHALCEfREE I 7
Br L7e NI R T, Eo7e < LWIFERCE N D Z E I TE 5, JEDF —
Zo hELT, 100 A 1T ARREDOHEIERO DNA BRZJFINE LB E2BEL TV 5D,
F iz, BEEERTT TiEle <, MR T V7 — MRESS MRT R, & 27 B0
W OFENTRE R A GO T, BEER & REERNEGHNCRE L TA L DR OR
KRR B - 1RIRIEOMNL 2 B LT 5,

(2) B8

BALA T 4 TV« A B R 7 RERBE RS A TR 23 S 3 Al E TR ELE 11 H
21 HIZHSE LT, AL AT 4 v« AT 7 3t & Fi§ 5 72 0 IS L B2 P RHHE S
Niz, BT, Pk 24 FEDRE O AFELZ R T 57200 PRMEBEI L TE TS, F
B 27 ARFED 51X AMED D3R IZFE, HALA T « T b« A T80 7 FHE I AMED OFffFE D %
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LD BTN, SRR 28 AEEN B IE, AMED K OVF 2RI ONT-HIL AT 1L« A H
Ny Hm T 0 7T AHEESENFH B OHEELZ > TS, £ 28 FE)H I AMED
NTTDLS ) LAERERHEET T v b7 +— L2FHEOHEICHLEBAL TV 5,

(3) Zofh

ZL A Y J—2(2019. 02. 25)
« ToMMo 1%, BARANDY ) DENTZAT 9 2o O ORRL L A 2 57 ) AECYIIE LT TH
ARNFERES 7 SECEN (JRGA) | OHIR JG1 Z AR » ~BE L7z,
- SEL ToMMo 1%, HARN 3 ZAIZHKT 57/ AEESZ, BEOFiEE#MAEDE T,
R THIO TRHBICIRE L, J61 Z1ER LT, JG1 28 &2, BARANDY ) KRN T
bild Z & T, HHHEKOMITZII LD, MTORENM LT 52 ENFRIAEND,
JCUITHIZERCERIR D 7 ) BFENTICIEK FIACTE D X 2 IcA v ¥ —F v kN ETAMT %,

3) FrarngrF— - A F NI Ry FU—27 (NCBN) #

(1) 1HEMEEE

FaF A= R FN T Ky b U — 27 (NCBN) I, 6 -2 0D [E N7 75 B B P R R 5
oz — (NCO) 2 [Hii=ZelEORNE ] (Zmid CTElx OREBHMEAZEE L S>>, x> FU
— 7 B HEFT OFFEIERE THE T2 30 AN HETH D, 2011 F TR Sz, 6NC
X, ENZSARGER & — (NCO) | [ENZIEERFRRAIFE o #— (NCVC) . [ENZAEH - A=
WM o % — (NONP) . [ENZEERERMIZEE % — (NCGM) . ENZRRE ERFZEE o 2 —
(NCCHD) . ¥ X QENLRFEWRMIZEE % — (NCGG) Th D,

- B

6 2DFvaf ity — (NO) IFFERRELMEEL. EROBBEZT S -OITRED
iRt Bl LIRIFRIE OB & BT RSB CH Y . o BRE L THERRIO N F N7
HEEEIZHL Y 1A, 6NC & ORIV IE[FIRFFEAE 200 U T3 AU Y — R & s L ClE
TEDLL )M AEY 2952 L3, AEEOHNTH D,

- FEOME

2N 6 DED NC IZEROREBICERREO H 5 E O Z MY Lk o F 2l
fre L, 2 OFEMME (DA, BEREGRE, i - R, RYYE - KA - Rt
HLONRAE - ERMEEOR R, W) AN LR D BR L EEIEAHEE L T D,
2% NC 254523 2 FERB O FME DN U 75HM 72 BRR T & B BRI S 2, KA D

33 https://ncbiobank. org/organization/index. php
http://www. mext. go. jp/b_menu/shingi/chousa/shinkou/047/shiryo/__icsFiles/afieldfile/2017/05
/29/1385466_005. pdf
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TR - R « TRIRDITEORME & 72 D m i EHSEE PR & L CTHRSEE - RRICiEE L TV D,

- BB - RO IR

ARFEETIE, BB - FERREE OBRREFRCBEEREHR O 720, Te b7/ 4 - BT
FRATHIFEIC R4 2 fBldaet ) CORRZE. BAETME ., REEXE) Cbeo%, Thb
DIEWMO IR WY EBL T TIT70 9 T 2 mBRELE LTS, k24 FEICAES
Mz lRfmERfEEr D [RUBL - I MOUEE - S3REDTED 75 IZHI> T, 6NC TIFEM: « T 55
ZEEICHRE Lz, €095 2T, Uk - FHIZHE D SEYZFESE O TR Y fi B
BHETHE SN TOVDHEITRBWTIE, 4 NC TUEE U 72 alBh 2 8 rlReEA (L DR BE Tt
WHFEREBEICIEME L T D, 45 NC T, AREEEBIRE — A D & 0 ROHHRR B T Hi%fF i o
WY 7P L AR ICHR Y A MR BEROECIE 202 T D,

- NCBN Hf 52

AREEIR Y U —7 B SEBOMBIZRE THER S, 6NC OB EE BB L ETH
(ZFERME D O FEBER e e SRR B 24T 5 721, T — & R— 2 O EFE
Mk Z ST R A AN T EEHERPRE S L. SRR ERETONAL FY V—2AD
IE - TR ZHEET 272010, NA AN 7 EE RS NHE STV D, & NC A ERT
\ZHED DA AV Y —REEfE DO —JEDILFEEAT D & & BT, 6NC HBD A A YV — AU
DA — BT T~ b7 — L —ZBE L, T 5 RS L & b ICiEA R
W2 HRT HHHAAED 2D T D,

- UREERRL - HWEY A B
NCBN X2 u /F—Z_XR—2%, KFaF o Z—_"fF 7 TIELTWAH A
FU V=R LT AHEREROD Z ST — 22 ER L TABRLTW5,

- BFFERITE AR 2 F2E

KN AN 7 HFHELE LT, FRRANZIIE (5058) 2OV THREEEZ LTWnLH08, 4
i OFIE, RBHFOTER IR ZINE T 545 NC A AN 7 EOEFRFEE LTTTo 56
N5,

(2) 45
HAE, AMED O B4 51T Tl ST\ 5, AMED I3 CRHE . JE9HA . BREE D=8 D%

HE T2 D,

(3) =it
HBAROEY A (2017 FERGS) 1ZLATFOmY Th 5,
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*NCBN O H % v /5 —52~"— 2 ARGE/JGEREZ N L TH Y | HBUINESUEHE O
DU = T7RFEHARE, (ZHIZX Y, EEIFREOHESNEENCT < D,)
CAEREO L & FHICIEE L TV AREIZ LI LT, o (BiA) AR bt
ST B - RSO MIA, R O Tfile &2 HYSE TR £ L H TN D,
CEARED 3 RN DD L LT, FRCEEEES BIE LTCRERE v 7 Ol %
HDHTND,

(4) JCOG-/3A F /327« 2 X0 (BB)) HiffE /A A/ 73
(1) 1HEMEEE
2011 FIZENLD AMFGEYE o X —BURBENIC JCOG (Japan Clinical Oncology Group: H A
BRI GE 7 v — ) /3 A /80 7 8RB S 41, 2013 4R 7 H KV JCOG A A/ 7 'm
Y FRBMES L, 2014421 A X0 BARERMZEBHFEME (AMED) A E Lz T4
— X —AA REEOERIULT 0 77 L) O—BL LT, JCOG /3A A /3> 7 & BBJ H3H[AlAjf
ZeL LT, LFODO/SA A0 7 it @F 7 AMENTHSEEO Wi CHET 2 Z & L 7r o7z,
2018 92 3 HRZ b o TA—F—AA FEREOFEBR T 0 7T LK T LizZ LI, @F
J DIEMTREREITHE T & 72 o 722, DA A8 7 BEBEIE 2018 4E 4 A LIBE blkk: L T\ 5,
JCOG —BBJ JE#HE/ A A3 7 1%, JCOG BRICB GRS N BEE G L LT
i, FENCHE SN RUBHETIFZE O A M2 X 5974 JCOG 7R BR i o> S fi il 1o
DSIWTHIEEZINEE U, FE72FFE DOMEEFIE 7 7~ = /W2 ES WD TR
HLRRRRURL 2 R L
i . 3B JCOG-BBJ 34/ A A3 7 T—HERE L,
i, FEASENE X4 5 BUEMIEATIFZE IS0 L CRlhR X OB IE #1135
L) EDOE¥EEFENR - FFEL TV 5D, JC0G SA AN 7 TR, ZO—#HOMN AL
TH JCOG Bt 7> DRkl (M o MsE - DNA <0, Bk &) 2IUEL T\ D, &
7o, FEEDOMBEIZE 7 1~ 2 23S SR EREGURHC MK 2 UEE T 2 A bR T 5,

< ENEFROEY P

JCOG Tl&, JCOG HFZEIZS NN 72 < FBBF DA ANTERSL2IE G M2 E O 7T A N —fF#l
ZRAL, FHESETCHLLoTND, 774NN —HFROBFICHTZ>TiE, HELDH
A2 52 & EgEE AICRIAT 2 Z Lo JCOG AFZED LI SCEIC TR L,
[FEZHE TN D,

(2) 45
JCOG 1%, ARWFIEE (ESLNAMIGEY o 7 —iFZeB sy, B ARERITIE B S 7o 2

34 http://www. jcog. jp/basic/org/de/biobank. html
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) Ik VERE S, BERAELR VS OV R— MIZIT TV, AWRFZEE T FEiE
SNDOMREEFEDRHFRABR TH L7201, BEEHTIAR L P—BEORENIZE B
N5 Z L7 < FFMIHFZEE DB 2 \ZHES 2 EifiT 2 Z LN ARETH 5,

(3) Zofh

JCOG /XA A8 7 DRI f

ek, JCOG FBRICIKIT B REMIEATIIZEIX, AL~V VETEEADREE T L NT— e
W= gz X AP0, BifERE 2 W TH L0 Lok b Bin TS 217
IHFFEN LT, B OIECIRNT LR Z L it S B S CT& 7=, UL,
D FHEMFOREITD S E L, RBROFTEFECERHFISITD0 > TR o 7o 4
WER 7R A BEBROE TRICHTIHIAT 2 2 R %< ko TV, 207D, Wk
DBAGARFIZ B T L7z B RIS R © 723URHIRIT AT 2 Tl %9 L b o0 fifil oo & v it
PATZ IR 2o TE T, Fio, R IZ LITABHIESRE O FIEZ E D D T & 13N E
<, YT HIMAEHFERDOAHBRKENEVWIELH-7-, 20X iinhof T, &
R LR N—T T L TIEZ < JCOG AR TIADAFAIL & L TD JCOG /3 A A3 7 Dbs
SRS ENL AFSEE v & — 3 KON JCOG BUEHIENTAF S0 B2 Ciliim S 4L, 26 O
DOFER. NAF NN T OREICE ST,

(5) NBRP #fF7Ef b N MG N 7 F¥E (UL RZEREHIEAT) ®

(1) TEEMEE
- HAY -

sy R 1, e b ROME R e 2 B E ICE T & &b, Mk S a2
e ERMHINTWD, BERAIZIX A IR 72 & o #EvE M i i 5 B i i s H fa A o f i
JE LTRSS TWD A, AR, BISERISE, %iE 7 itoe, BOYEMZE, B,
BRETE SR, 1PS MR SZ 72 & A < ERIHERCA T T O RIARED T b,

AFEE (NBRP (Fya A A)y—2TFuad=r ) BRGS0 7T LAGRE THF
ZEM b MEE ML OISR - PRAF - 12HE]) 13, BARICEER 32 2 & 23 T & AW il L 2 A FE A
(AL - R RAE L, TERORE] 2 B L2 8D TV A EMN (a2 ET) ©
eIt 2 L2 E LTV D,

R - BFZE I I N > 7 12BN LTV D BB 12 T, BAR R 7e & OBl CREKR A
WIHERT 2 2 LB TERWIPFHRIML T, AFE~ORBEFRBEHE LG LN HDIZONT,
BAE R A REREA AL LT O ARSI N 7 GROR KR ERVEIZERT) [CEE S D,
= 2 CHIBOFRE - BEETRAE L2 b D& . BRI AN Y Y — ' o #— (BB BRO)

35 http://www. ims. u—tokyo. ac. jp/dept/NBRP. pdf

http://nbrp. jp/about/about. jsp
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U T, BRI L E L TREEL TV D,

- et FIE
Wroes (BB (R~ BIEHErTRE) ~ORMEFIEILLTO@EY TH D,
i, PEBENfRELE A B2 0 KGE
i RIS ORI
iii . FURHZ B R & DR
iv. ORI
v. $RALFEHEGER

« BRALHN L O FEEE
FAZ M (HCB) . BEAZMIRA (CBF) 38 X U CD34 [ 4:#i (CD34) T& 5,

(2) B4EH
SRk 27 4EFEDN S NBRP OO 2 SCRME 72 B 51 & k7272 B AR RAF 22 B R (AMED) (2
Ko THEEINTWD,

(3)

R DM

* Nishishita N et al: Generation and Maintenance of iPSCs From CD34+Cord Blood Cells
on Artificial Cell Attachment Substrate. Pluripotent Stem Cell Biology — Advances
in Mechanisms, Methods and Models. (NTHfuEEs o Eoo CD34 +if i in 2 &
P iPSC DAERL & HEFF)

(6) HREFMBATL « JHF S 2%

(1) &@Emges

BORIERMITE AR M. « fHF S 7030 I & T 2 O T IR RS IR B R U
FHEOD I WEHRIER BORBIEDORIE, &2 WITAIHEZ 5 L7 RBENIE 217> T
Do EFloo TNOHORRIZE D WM & R ICE R MIRICITRIEZ B 2 D R0 & F
AEFRIIEATE D Z LR Dh-> TED T, EERIZEHE~OMM % B L -/ o i)
b CGED LS ICryy — B efilaz B 42 &) LI (Nvxr ) 2D
Tn5,

BUE, EBEOEm AR OO b L1z, I - B 2R L, RRERR Y Y —
At o H =TT - BESRE LT D, i EUIBERE TIRBMA D2 1 ARIRIL BRI

36 http://www. ims. u—tokyo. ac. jp/dept/bank. html
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IRENTNDA, FRCIEA HRRIESRMAO 7 vt X WERAEFTED LN TND,

(2) B4EH
ARFEIL, BTG B E (BRAE AMED) oSt RS (JST) B L OB L v . &
WRERIF 720G PR B BR S 1A T M D Y- AR — R 2321 T T 5,

(3) Zofh

Bl DWFSEREE  (BFr)

« [R5 H Sk I B M 2 A 72 B SRS A R M 18 B9 S k9 2 R AT £ 8RR & B
L7208 (RAPESHET) AMED (PR ERbAFZEE3E) 2017, 4-2020. 3

(1) REAAZY Y =2 — (RUUERERRFE) >

(1) 5B

2013 ARIZRRAL S T HUR E R R RS (TMDU) BB/ A AU Y — Ak 2 % — (BRC) 1, TMDU
PIZIWN T, DS AZ & LATEEER I & OEHA IR 5 0O B OBRIRBRA) DRI L 72K
EH& . ZRUCHBET D ERRIE @IS KOV AMEHRE — T E BT D3 AN 7 R
7> T\ %, BRC CTIFBIfE, AL, M, DNA, ASAZe & OB (i, LI, &6, H.
K. IF. MERE, D) | MR LA (TMA) 7y 2 72 EORELE MR 2 ERR G HEs
L7 AE# 2R, L T0D, ZOEE VAT AOKRE RO 1 D1X, A
BRGOA I MKER RO A — 7 — Z BB OB T VT v AT KA A, EATE
HERVZET AT HEREADTEA L TOEHTH S,

- BBt
BRC Tl EHFOHBNTEI L OPEFE SN e 2 HEME T 25 72012, BRIREUE &2 iFZE
ML T D, BEHEHE TOFRIIILLTOEY TH D,
i, 7= _X—2ME (FHLERREORE RS, RO EREY X FOER - 12
H) . MEEEZBES~OIEstE O - AR
i. WEHEHZBES~OHFE - KR
ii. R ORERE
iv. ERRECEFOTRAL

(2) 45
R 24~27 HEBE D SURME R BB IR ICiR B OWFJCEEiE TREAL 4V vV —2 kb o & —F%
BIC L DPEFEA ) N— g UHEERFFEHILS DTERL ) ORF7EE 2 & L ICRL SN figk T

37 http://www. tmd. ac. jp/bre/
https://www. biobank. amed. go. jp/biobank/frontier/2018-04-16-17-00-00. html
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5,

(3) Zofh

A FR 7 OFE E W T2 L ORFGE (Bke)

- BEURIZE T 2 B O HUR e & O s Sy DR REIE TG ER HTE O RGET (FEEERL, &
(RBH IR A 224 BF)  2013/04/23~2019/03/31

C FERMEMRRMEIE R v U — 2 (EEREZ. R NER) 2016/04/07~2019/03/31

(8) NA AV Y —AZERE ERERERIRT) *

(1) TEEHMEE

FOREREIRY: R BT K FBE2E W70 3 ER sk A A4 ) Y — A3
i, EMERTELDBHICBT LR - BEORRBIZERT 270D F Y =R
ENLEAHT . BEEMRARE, 7 DEIRE O R IR U, AR AT IR O S0 I FR ik
THFAEHME LT 2005 4FICRRE Sie, Fob MRBUEE Glafk, BRI, DNA, RNA
5 BWRRENE 2 2 A TRAE L, BRI O D) 2 R S M B A VB YA A E i L TV B,

- MRk %R
SAFY Y — AKIERIL, RO AL 2 L LTI O R ARk 0 %3
AT TS, BRI, BIRERE LCRET 5,

- AHRERE D5y
NAFY = AKERTIIA M E — A2 FEhi LT D, HIATEIZLL T OE
DNThHoH,
i MR SRERIHEL T =R L D AR OMI A B,
i, WEOMIZIZHONT, NA AV Y —ATIBRIT A — )L THERIET D,
i, XEEPOEMTHERCKLERELFTAL T, B4 - B0 L, 21T 2,
iv. FEEER, MIKODEN AR IN D,
v. R, SHak 2 FIH U Rp R 2383 - HEg 4 DRNS, A4 Y Y —
AR~ RET D,
vi. RCOMBKIZFEEE LV RESNTZEHERNICBNTORGERTH D,

(9) BRI R FIEImER PRI TEE o F — A AR 7 Y
(1) &@Emges

38 http://www. tmd. ac. jp/br/index. html

39 https://www. yokohama—cu. ac. jp/amedrc/section/support/biobank. html
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NAFNRTBTIE, P T AL —3 aF LU —F (TR) OHEEIC LB b MR A% B
ZEHECRERAIAG T D720, MEBIRBL O B D S IR S - MGURE (B CUlbk S vzl
MO—H2 L) CLRFERO—MERE - BELL TV D, B Rt 72 < BHE IR
FANEF R OB 2 AR AT 5 Z L IC oW TRE (BFEMFERE) 20z E, fEke
DIRIERE EALT DR IR ERE#H LT LT, BRI TE D VAT L5 4H
FEL T D, Rk 1944 H X 0RO W I X 0 BECE BRAE L, SRk 29 42 9 A REITE,
FHARFCEE 13, 012 A, % MLIE 4, 867 A, FAEMBH MLIF 1, 859 ADMIAZIRE L T\ D,

- BRAEBUEI ORI
FHNHE THUTHET O RERFI B LIABZRTEETH D,
flpRE & DILFEIFERE TH, FIHWRETH D (FRelTFNEENT ),

cFHDRAY > R

Al —EBAL, BEECBALOREI 2 £ & Fo T MAFTE 5,

RALTRIFRR & O A FE RN R — N5,

REH R O ERERIR T — % Witk EAL L CTREET 5700 FIHEMICRE AR #
BHE & E < LT,

NEIZED ., OCT ©~A 2787 LA 72BN LEECTORME L AEETH D (FMHAK).

- BRI £ Tofiti
i. FRIfWE DY
i . FBHERRERS . FRTHHE
ii. FGEYE(H. FFEEE O
iv. JoliEREE Y X — IR RS DR
v. EFRmMEEZE SRR
vi. BFFEIEHRD Web ~— AR
vii. #UBHZE

(2) Zofh

PR B2 -V To o ORFZERREE (FE)
< LI - BRI RIE I BE 53 2 BB - 2R O g A (M BF 281, BRRIEE AL 2016/04/01
~021/03/31
s PUARPUA DR H T — 2 X— 2D (I B3, F&MED 2018~2020/03/31
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(10) FEENSAT® X —DBAO TR — AP FE

(1) TEEMEE

- HIY
MAFATEEIEROOE D TH Y, BIESCIIER ED T A 7 A X A )L L BIBRIER DAL

HERORERE LTRIET S, T, T4 7 AZ A M X DREEZEORZHICE L 58

GFPRIASNTETND, TERNATZ =TI, PRk 20 FICFEEHFETICRN
T, BE 2RI 2 BREROE#SHEE 480 ANTE L, 9 FILL EOERBSRE &

BIA T OFIEEZXFRFL TS ZEEHALMNC L, ZOREZIT., BR—-AOLE D OK

BT CTeNATIIEOBRSE 2 B LTy FEF R — MIFEZ PR 22 FBBIa L T

B, WE L TAD HHFD 30 FROBHE B L TR L T\ 5,

A

AWFZEIL, TERBAEU X —PEERE Y TERBMEREA, Eiis, TRTHOW
FEET, ESENAMIGEY % — (JPHC-NEXT AFZe) Lo L, 51X R T B E 2
Fhid 5 R T EROREERZOZZE (40-T4 MO BK) 255 LTIT>TWnW5, #f
ZEFH T Y BE O MBLEAIC L VAR EZ T T\ D,

YRk 24 ARFEIE, FRAR M A TR O, RN % . ERAEAC BERR Lz, RSO
JEFIE LT, ARFIEOFIA 2 f#l Lo E e =2 %I, W7 —HRo Y 71y b LR
GREERANT X 2 FE LT, ERFFERZRIRE 6 T ANTHE LT, @228 103 Ll
O & Eim L OO BRI TITV, ERNCFE 2B U, 2R c 2 AR imicinz T 1
A Tml OBMERMI LORIREZIT- 70, REFICKH LU, OBRZRAT »7r— MIE 54
TEEIERA., OFERREEZ AW bt KOV AEHr, @ 30 4RI 2 0 Bk
MORA & BYHHELEZIT> TW5E, AEHE~DA BT 47 ELTE, O7 77— b
BNFIZES S BFOREMIT. @41% 10 FRHI DA A« CMEIE O FEBSEIREH E & ATEH
EUGEIZ L2V A7 ORE, @B MEEMIEE L R MiE~T Y ) —7 ik LU
Janxyzzea ) HOMEEMEICEZ 28 NA Y A7 HE, @OYPBEEIC L D EBAHE A
et L7z,

5% S

BITR RTINS 5, e, AhiRy, ERPA MK ORERZER ST
A I A A LTRSS, SRR 25 4F 3 AR E TOREERITH 3800 AN&eote, fi
DZBEICBITDMAERITE2 BEEETHY . FRIDL LEWVERAEN TV D, 1ZIFT
RORBEHOELT — % B L OMIERERGENE T LT 5, diRTTBOARE T T,
T REMNRE LIRERE T = 27 4 7SV TERE & IRIE T BB I DWW C O

40 https://www. kenko—chiba. or. jp/cyousa/pdf/jyosei/h24/h24_08. pdf
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ZATV, 2R — NREO BRI O, £, Pk 24 FEICIFRER—7 =
ZEAL, 1 400 FEO N AEEGFDOET 7 Y VRS 2 ET DT R 2 REEE L T
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UK Biobank Cohort

2018
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UK Biobank

Genomics of body fat
percentage may
contribute to sex
bias in anorexia
nervosa

2018
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(BF%) 4/
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UK Biobank

Measurement of liver
iron by magnetic
resonance imaging in
the UK Biobank
population

2018
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UK Biobank |Dissection of 2018 BRI ESE BEEB LW
genetic variation (MPB) ES (ramalia
and evidence for
pleiotropy in male
pattern baldness

UK Biobank |Genome-wide 2018 T a—UK | A N RES
interaction study of e Ed |[MEEFB LT
a proxy for HHEE LT | MRIER LU
stress—sensitivity aA REZRIR | KDtk
and its prediction of HRED A O | EOFRIK T
major depressive HKFTH B
disorder HEBEBTO

B E

UK Biobank |The effect of body |2018 BMI 2SMRMELT
mass index on smoking fh=—agF
behaviour and REHZ BIFE S
nicotine metabolism: jeA
a Mendelian
randomization study

UK Biobank |Vitamin D and overall | 2018 BAREY 7258 D B I DR
cancer risk and UR7 « 1 L DR
cancer mortality: a P53 L
Mendelian
randomization study

UK Biobank |Polygenic Risk 2018 AR B LW R Vx=y
Scores for ANV T X JUYRT A=A
Prediction of Breast A 7 OFH 7

Cancer and Breast
Cancer Subtypes
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UK Biobank |Association Between | 2018 gz R | REIRIELR
Titin BHAT M | HEh
Loss—of-Function AEEE RS L
Variants and
Early-Onset Atrial
Fibrilla
UK Biobank |Genome-wide study of | 2018 | ~7 1 7 —®D
hair colour in UK GWAS (7 7 &
Biobank explains U A NEEAE
most of the SNP M) 1% SNP &
herita {BFRORE Y
RS
UK Biobank |GWAS identifies 14 | 2018 |KE28IEIC & 14 DFE &
loci for D HRIRE) & IR DR E
device-measured RHEHR A ] D
physical activity GWAS
and sleep duration
UK Biobank |An examination of  |2018 SERA T
multivariable JVIEVE 2 (L
Mendelian
randomization in the
single—sample and
two—sample summary
data settings
UK Biobank |[Age-Related 2018 | FEFEEICE

Differences in Brain
Morphology and the
Modifiers in
Middle—Aged and
Older Adults
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UK Biobank |Genome-wide 2018 | EBEDE X D B9 % 140
association analyses GWAS DIBEFFED
identify 139 loci [FIE
associated with
macular thickness in
the UK Biobank cohort
UK Biobank |eQTL of KCNK2 2018 KCNK2 {1 | MR M
regionally OFBEMNTE | RABEEIRT
influences the brain BB
sulcal widening: (eQTL) DZE
evidence from 15, 597 Lo
UK Biobank
participants with
neuroimaging data
UK Biobank |Loss of function, 2018 NOTCH1 (23347 | A2 283t HH & A
missense, and ZRERETE, | ZEMERIRE
intronic variants in SAEBUA,
NOTCH1 confer BLOA b
different risks for =R/ Y
left ventricular
outflow tract
obstructive heart
defects in two
European cohorts
UK Biobank |Effects of 2018 PR CNV (=2 FIRIEEIC
pathogenic CNVs on v —H ) PRy A
physical traits in
participants of the
UK Biobank
UK Biobank |Mosaic Y loss is 2018 R A MERIC | BRI Y A
moderately BIFbY Yt | 7
associated with RS a4
solid tumor risk B
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UK Biobank |Are Bigger Brains 2018 | HEIHATE & IR
Smarter? Evidence KEnEE & D
From a Large—Scale V2R [ 7 B 3
Preregistered Study P

UK Biobank |Subspecialization 2018 FE 7 DMN (kB
within default mode 2= T
nodes characterized F/VFE—FR
in 10,000 UK Biobank Xy hU—
participants 7)) FEBINO

D AIHENE

UK Biobank |A linear mixed-model | 2018 S LARIEIR
approach to study HET IV
multivariate gene- (StructLMM)
environment @ BMI (e FE
interactions 880 ~oi

J

UK Biobank |BMI and Mortality in| 2018 & BMI O3
UK Biobank: Revised YR 7\ZBIT
Estimates Using 2[RI B &)
Mendelian
Randomization

UK Biobank |Estimating 2018 2 BUREIR I AR s AR
cross—population FOMEE B A B DHEE
genetic correlations Vo<F

of causal effect

sizes
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UK Biobank |Automatic Assessment| 2018 FD3D CNN (7
of Full Left 4 YT i
Ventricular Coverage B =TT IA
in Cardiac Cine H=a—T)
Magnetic Resonance Ry hU—
Imaging with Fisher 7)) EHWZ
Discriminative 3D CMR  (/Calihiss
CNN Jeng) Efo

H BhET A

UK Biobank |Detecting and 2018 e BMI Zff L
correcting for bias THIE LT
in Mendelian it 0D WS F5 i
randomization JFE~D 5%
analyses using
Gene—by-Environment
interactions

UK Biobank |The effect of 2018 AT B
socioeconomic fERRIA 7 & fat
deprivation on the B Eolizl &
association between O HEA~DH
an extended DRREWE
measurement of DRI

unhealthy lifestyle
factors and health
outcomes: a
prospective analysis
of the UK Biobank
cohort
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UK Biobank

Understanding the
role of bitter taste
perception in
coffee, tea and
alcohol consumption
through Mendelian

randomization

2018
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. Ta—
BRI BT
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e

UK Biobank

Using genetics to
understand the
causal influence of
higher BMI on
depression

2018

1= BMT D& 3

o) 2

UK Biobank

Phenotypic
Refinement of Heart
Failure in a National
Biobank Facilitates
Genetic Discovery

2018

DA%
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UK Biobank

Moderate—to—severe
asthma in
individuals of
European ancestry: a
genome-wide
association study

2018

EE#4- 5 24 D
HEY 7
% [FlE

PEENGE
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UK Biobank

Evidence of a Causal
Effect of Estradiol
on Fracture Risk in
Men

2018
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UK Biobank

The link between
ankylosing
spondylitis and oral
health conditions:
two nested
case—control studies
using data of the UK
Biobank

2018
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UK Biobank

Sex differences in
risk factors for
myocardial
infarction: cohort
study of UK Biobank
participants

2018
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MI fEBR I -
PEE

UK Biobank

The Causal Effects of
Education on Health
Outcomes in the UK
Biobank

2018
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UK Biobank

Muscle mass measures
and incident
osteoporosis in a
large cohort of
postmenopausal women

2018
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UK Biobank

ukbREST: efficient
and streamlined data
access for
reproducible
research in large
biobanks

2018
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UK Biobank |Association between | 2018 B DEALIZ FBRIE
musculoskeletal pain B DEK ST IKE
at multiple sites and e EIPSPRON(EES
objectively measured HES) & DR
physical activity
and work capacity:

Results from UK
Biobank study

UK Biobank |Genome - Wide Meta - | 2018 BT 2% 32 |z A NEE
analysis identifies DHIRIEAE T AZTF U
three novel loci JBE % [F) E A
associated with
stroke

UK Biobank |Learning—Based 2018 SO MR {8 D
Quality Control for T2 DFEIC
Cardiac MR Images O WEE

i}

UK Biobank |Meta-analysis of 2018 B9 % SMO, | T MEBIHIE
Icelandic and UK data IL11, COL11A1
sets identifies B30
missense variants in L\ iR 1
SMO, IL11, COLI11Al IZBIFHIA
and 13 more new loci v AERE
associated with [AlE
osteoarthritis

UK Biobank |Quantitative 2018 BRI EGIEREES
characterization of IZHS < AW
biological age and FHEEE X
frailty based on VIO E
locomotor activity E= ORI

records

96




Ny

LA by

i

ST -
EFSH - %
L7

>R

BRAE

Hol

I

FH L DB

Z Dfth

(ke

UK Biobank

What is the effect of
alcohol consumption
on the risk of
chronic widespread
pain? A Mendelian
randomisation study
using UK Biobank

2018
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W
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UK Biobank

Cigarette smoking
and personality:
interrogating
causality using
Mendelian
randomisation

2018

WA

PERE & DRIR
AR

UK Biobank

Adult height and risk
of 50 diseases: a
combined
epidemiological and
genetic analysis

2018

50 DFEED Y
R

BADOHE &
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UK Biobank

Genetic risk,
incident stroke, and
the benefits of
adhering to a healthy
lifestyle: cohort
study of 306 473 UK
Biobank participants

2018
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UK Biobank

An atlas of genetic
associations in UK
Biobank

2018
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UK Biobank

Medical consequences
of pathogenic CNVs in
adults: analysis of
the UK Biobank
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Generation |The Complex Role of BLORBIEDT-
R Parental Separation EH OMBET
in the Association I KIT T
between Family %
Conflict and Child
Problem Behavior
Generation |[Association of Blood JHINEEFSPRON:T) INREB Z O
R Pressure and iIREE( AN=adk— hiZ
Arterial Stiffness BB mME
With Cognition in 2 O B
Population—-Based
Child and Adult
Cohorts.
Generation |Interaction of e R RIE ASE DBIRH
R schizophrenia V2xu, EE
polygenic risk and a)F Y —)L
cortisol level on L~UL BX
pre—adolescent brain CEFEWRIO
structure. fivitgiE & DB
P
Generation |Epigenome-wide FRE AT | /NG R
R Meta—analysis of DNA {bfEdk % [F &

Methylation and
Childhood Asthma
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Generation |Early pregnancy 2018 R O v
R bisphenol and ATz /) —)b
phthalate metabolite BILO7 &
levels, maternal RN
hemodynamics and J SR 537 N7Y i
gestational ITERER L O
hypertensive T v o T
disorders. &
Generation |Subcutaneous fat 2018 AW DR THE
R mass in infancy and 3t AN
abdominal, WOIEMSEZ T
pericardial and NERG & — B
liver fat assessed by 7 R & BEE
Magnetic Resonance
Imaging at the age of
10 years.
Generation |Feasibility and 2018 | Bt AR E D
R validity of the fEREIRAE S 40
Health Status AT A
Classification
System—Preschool
(HSCS-PS) in a large
community sample:
the Generation R
study.
Generation |Ethnic background 2018 RIERE & &
R and children’s FHtoTF e
television viewing AR

trajectories: The
Generation R Study
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Generation

R

Maternal
prepregnancy body
mass index and
offspring white
matter
microstructure:
results from three
birth cohorts

2018
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Generation

R

Fetal size and eating
behaviour in
childhood: a
prospective cohort
study

2018
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Generation
R

The role of
accelerated dental
development on the
occurrence of
aberrant dental
traits that indicate
malocclusion

2018
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DI R
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Generation

R

Dynamic prediction
of childhood high
blood pressure in a
population-based
birth cohort: a model
development study

2018
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R

Lifestyle
intervention
strategies in early
life to improve
pregnhancy outcomes
and long—term health
of offspring: a
narrative review

2018
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R

Maternal depression
during pregnancy and
cord blood DNA
methylation:
findings from the
Avon Longitudinal
Study of Parents and
Children

2018

BRI D 5 >
]

JIE 7 . DNA A
F Ak & DS
8

Generation

R

Gestational weight
gain charts for
different body mass
index groups for
women in Europe
North America, and
Oceania

2018
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Generation
R

Cardiovascular Risk
Factors Track From
Mother to Child

2018
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Generation

R

Maternal blood
pressure and
hypertensive
disorders during
pregnancy and
childhood
respiratory
morbidity: the
Generation R Study

2018
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Generation
R

Eating behavior and
body composition
across childhood: a
prospective cohort
study

2018

NEB O
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Generation

R

Polygenic Scores for
Neuropsychiatric
Traits and White
Matter
Microstructure in
the Pediatric
Population

2018
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Generation
R

Preconception and
prenatal cannabis
use and the risk of
behavioural and
emotional problems
in the offspring; a
multi-informant
prospective
longitudinal study

2018
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Associations of
maternal and fetal
vitamin D status with
childhood body
composition and
cardiovascular risk
factors

2018
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Generation
R

Maternal body mass
index, gestational
weight gain, and
childhood abdominal,
pericardial, and
liver fat assessed by
magnetic resonance
imaging

2018
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Generation
R

Residential
Proximity to Major
Roadways at Birth,
DNA Methylation at
Birth and
Midchildhood, and
Childhood Cognitive
Test Scores: Project
Viva Massachusetts
USA)

2018
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Influence of
maternal obesity on
the association
between common
pregnancy
complications and
risk of childhood
obesity: an
individual
participant data
meta—analysis

2018
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R

Environmental Risk
Factors Can Reduce
Axial Length
Elongation and
Myopia Incidence in
6— to 9-Year-01d
Children

2018
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Generation
R

Early childhood
aggressive
behaviour: Negative
interactions with
paternal antisocial
behaviour and
maternal postpartum
depressive symptoms
across two
international
cohorts

2018
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R

Structural Brain
Connectivity in
Childhood Disruptive
Behavior Problems: A
Multidimensional
Approach

2018
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Infant breastfeeding
and childhood
general, visceral,
liver, and
pericardial fat
measures assessed by
magnetic resonance
imaging

2018
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Generation

R

The effect of early
growth patterns and
lung function on the
development of
childhood asthma: a
population based
study

2018
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Generation
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The Association of
Thyroid Function
With Bone Density
During Childhood

2018
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The Association of
Maternal Thyroid
Autoimmunity During
Pregnancy With Child
1Q

2018
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Generation

R

First Trimester
Urinary Bisphenol
and Phthalate
Concentrations and
Time to Pregnancy: A
Population—Based
Cohort Analysis

2018
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Generation
R

Genome—wide
association and HLA
fine-mapping studies
identify risk loci
and genetic pathways
underlying allergic
rhinitis

2018
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Generation
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Maternal and
paternal cannabis
use during pregnancy
and the risk of
psychotic—like
experiences in the
offspring

2018
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Generation
R

Vitamin D and risk of
pregnancy related
hypertensive
disorders: mendelian
randomisation study

2018
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Generation |Air Pollution 2018 THOEER TR O KRR
R Exposure During W/ 25 B B THYLgiE & D
Pregnancy and == (ADHD) B 7 L
Symptoms of
Attention Deficit
and Hyperactivity
Disorder in Children
in Europe
Generation |Longitudinal 2018 /N O Al ARM O
R association of VAT~
dietary protein BeE & DR
intake in infancy and HE
adiposity throughout
childhood
Generation |Association Between | 2018 F T H D TR T L
R Portable Music fRH O ko —Y— D1
Player Use and HEE & D BE
Hearing Loss Among
Children of School
Age in the
Netherlands
Generation |Influence of genetic| 2018 B O ik e JNRHA O fii ik
R variants on BEE DAY AE & Ba
childhood lung AL

function — The
Generation R Study
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ADHD symptoms and
body composition
changes in
childhood: a
longitudinal study
evaluating
directionality of
associations

2018
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Hypertensive
disorders of
pregnancy and
subsequent maternal
cardiovascular

heal th
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R

Dietary protein
intake in school-age
children and
detailed measures of
body composition:
the Generation R
Study

2018
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Generation
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Psychotic—like
experiences in
pre—adolescence:
what precedes the
antecedent symptoms
of severe mental
illness?

2018
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Generation

R

Genome—wide
association study
identifies nine
novel loci for 2D:4D
finger ratio, a
putative
retrospective
biomarker of
testosterone
exposure in utero

2018
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Generation
R

Trajectories and
predictors of
women’ s
health-related
quality of life
during pregnancy: A
large longitudinal
cohort study

2018
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Connectivity
dynamics in typical
development and its
relationship to
autistic traits and
autism spectrum
disorder

2018
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Air Pollution
Exposure During
Fetal Life, Brain
Morphology, and
Cognitive Function
in School-Age
Children

2018
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Generation |Determinants of 2018 | IEBF Iz I 1) 5
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pesticide exposure SRIRER DO E
in pregnant women: A B[A]
population-based
cohort study in the
Netherlands
Generation |Foetal, neonatal and| 2018 NIRRT % INEEH D #
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status and enamel FEW, =7 DOES#E 7 L
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4
Generation |Dietary Patterns 2018 INEE DY BEFLIS L O
R After the Weaning and Ty JHEL HBOEE
Lactation Period Are ar N — D
Associated With AR
Celiac Disease
Autoimmunity in
Children
Generation |Associations of 2018 BMI, RHERA Y INREIO AR
R adult genetic risk i, Nl & i EaKiiie-7 1

scores for adiposity
with childhood
abdominal,
pericardial fat
assessed by magnetic
resonance imaging
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The bidirectional
association between
sleep problems and
autism spectrum
disorder: a
population—based
cohort study

2018
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Prenatal exposure to
maternal and
paternal depressive
symptoms and white
matter
microstructure in
children

2018
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A prospective study
of fetal head growth,
autistic traits and
autism spectrum
disorder

2018
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Genome—wide
association study of
offspring birth
weight in 86 577
women identifies
five novel loci and
highlights maternal
genetic effects that
are independent of
fetal genetics

2018
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Life—-Course
Genome—wide
Association Study
Meta—analysis of
Total Body BMD and
Assessment of
Age—Specific Effects

2018
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Multiancestry
association study
identifies new
asthma risk loci that
colocalize with
immune—cell enhancer
marks

2018
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Axial length growth
and the risk of
developing myopia in
European children

2018
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Maternal hemoglobin
and hematocrit
levels during
pregnancy and
childhood lung
function and asthma
The Generation R
Study

2018
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7 3-9 Korea Biobank Network @ fk5

Ny

LA A hL

&

(ZXUN

AR B E

AT - | B
B - %

Huo|

11

FEHL D5

Z DAt

ke

Korea
Biobank
Network

Association of
circulating irisin
levels with
metabolic profiles
in Korean
adolescents

2018

ABERY w7
DV N =N

EEFE I A
AL THD
AV
(Irisin) @
B L ~L &
DBARR

Korea
Biobank
Network

Association between
alcohol consumption
pattern and the
incidence risk of
type 2 diabetes in
Korean men: A 12-year
follow—up
prospective cohort
study

2018

HEEA B
T a— L&
Bog—k
DM F&JiE & 13 J
T o> BE

2 BB R IR

(DM)

il

Korea
Biobank
Network

Molecular
characteristics of
new clonal complexes
of Staphylococcus
pseudintermedius
from clinically
normal dogs

2018

BRI IEH
RRMBD A
T U U
Staphylococe
us

pseudinterme
dius
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Korea Antimicrobial 2018 PRI A% | HUE SR
Biobank Resistance of L RYYE
Network Hypervirulent
Klebsiella
pneumoniae:
Epidemiology,
Hypervirulence—Asso
ciated Determinants,
and Resistance
Mechanisms
Korea Molecular genomic 2018 A= RO | MR E
Biobank characterization of [E SFTS 7 A /U |5 (SETS)
Network tickand A PR MERR
human—-derived severe B EE
fever with
thrombocytopenia
syndrome virus
isolates from South
Korea
Korea Recent progress of | 2018 HEEICRBIT D
Biobank national banking REFEE HLA
Network project on 58 2 RE M
homozygous HLAtyped IR B9
induced pluripotent HEFRNN
stem cells in South =D /A
Korea D et O
#)
Korea Generation of a Nrf2| 2018 CRISPR/Cas9
Biobank homozygous knockout % ATz Nrf2
Network human embryonic stem REFEEST )
cell line using v 7T ME
CRISPR/Cas9 I~ AP i e
HROIERL
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Korea A homozygous 2018 CRISPR/Cas9
Biobank Keapl-knockout human & VT ERL
Network embryonic stem cell L7-REEs
line generated using £ Keapl / >
CRISPR/Cas9 mediates 779 Rt b
gene targeting JA A R A R A
IR T2 —
FTF T
2
Korea Proceedings: Report | 2018 e ERE
Biobank of the International il N o
Network Stem Cell Banking A=TF7
Initiative Workshop U—rTay
Activity: Current T
Hurdles and Progress
in Seed-Stock
Banking of Human
Pluripotent Stem
Cells
Korea Generation of human | 2018 HHET AT
Biobank induced pluripotent 2 T
Network stemcells from e K —o
urinary cells of a PRI B D
healthy donor using a v M A T.%%E
non—integration PR O 4
system 3
Korea Generation of human | 2018 G AT
Biobank induced pluripotent LEFHW=E
Network stem cell lines from I B Rt 35
human dermal Mias 6o e
fibroblasts using a N AN LZhEME
non-integration EARRE O
system EE
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Korea Generation of human | 2018 &£ RNA & A
Biobank induced pluripotent VAR Y AV
Network stem cell lines from b R
human dermal FEHE D O
fibroblasts using a v M ANT.%%E
modified RNA system PEER i kE D
AR
Korea Wnt signaling 2018 T Ras Wnt > 7 L
Biobank promotes FEMRAF RN BEEN L
Network androgen—independen e S AR N A
t prostate cancer b
cell proliferation
through
up-regulation on the
hippo pathway
effector YAP
Korea Upregulation of 2018 BT It e IL-33 B LR
Biobank interleukin-33 and SiE TSLP (Jffg i
Network thymic stromal BY URART
lymphopoietin levels F) LL
in the lungs of D F5H
idiopathic pulmonary
fibrosis
Korea TrkC promotes 2018 it NG T G TrkC (Frm
Biobank colorectal cancer (CRC) vy F—E%
Network growth and NK) 1% CRC
metastasis DOIEYHE & 5
% etk
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Korea Transcriptome 2018 NSCLC O T4 | FE/INHi R At 3 rF Az
Biobank analysis of ~—J—#lx | A (NSCLC) 7" b — LfiRMT
Network non-small cell lung + & [R &
cancer and
genetically matched
adjacent normal
tissues identifies
novel prognostic
marker genes
Korea The Usefulness of 2018 —RBLO PLA2R (7R AR
Biobank Phospholipase A2 R G B E JX—FP A 2
Network Receptor and TgG4 (MGN) XEE) B&
Detection in N 1gG 4 FiH
Differentiation X—W, —&
Primary Membranous MGN DFEBIIZ
Nephropathy From HH
Secondary Membranous
Nephropathy in Renal
Biopsy
Korea The significance of | 2018 ISR TRIFFEES &
Biobank VSIG4 Expression in OIS Fv—
Network Ovarian Cancer H—&ELTD

VSIG4 (V-set
and
immunoglobul
in domain
containing 4)
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Korea The microbiome of the| 2018 FEMRIEE L e B FE M it fitids & OV
Biobank lung and its B 7 R ¥ HL (COPD) Rzt /N oo
Network extracellular HHEORLD
vesicles in B
nonsmokers, healthy
smokers and COPD
patients
Korea Synergistic 2018 3 REIE | IL - 6 FhiEry
Biobank inhibition effect of B & Wnt > 7
Network TNIK inhibitor FIARTERR I
KY-05009 and W% % TNIK
receptor tyrosine FHFE A KY -
kinase inhibitor 05009 &2
dovitinib on KFo %
IL-6-induced F—ERLEH
proliferation and KEF=7D
Wnt signaling HHFERFHE D
pathway in human P
multiple myeloma
cells.
Korea Synergic effects of | 2018 Apo (TR | &Eif)EAE
Biobank the ApoC3 and ApoA4 AN NP4
Network polymorphisms on the BE) C3RBLIW

risk of hypertension

ApoAd s+
LIS D
Tu g A7
A b B
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Korea Sporadic Early-Onset| 2018 FEBEE DR | B M R R
Biobank Diffuse Gastric Jia 4k CDHI FEOVE AMEH
Network Cancers Have High (Cdc20 o
Frequency of Somatic homolog 1) %%
CDH1 Alterations, 2OREED
but Low Frequency of AR 4 RHOA
Somatic RHOA 75
Mutations Compared
With Late—Onset
Cancers
Korea Spectrum of somatic | 2018 TKI JEiE% D | 1BHEEREER (e
Biobank mutation dynamics in 520825 | ffFE —ERHEH
Network chronic myeloid IR — 2 DYE (TKI) #&1E
leukemia following IR AEhRE %
tyrosine kinase il
inhibitor therapy
Korea Significant 2018 GABRP (y -7 |1EEMHERIGSR
Biobank association of the < EEEE = Y | (UC)
Network GABRP polymorphisms Ta=y b
with ulcerative IR BIET
colitis patients S8 UC Sk
P & B
Korea SHP2 is induced by | 2018 JHF A e HBx-NF- & B %
Biobank the HBx-NF-kB (Hce) I X0 FRE
Network pathway and X5 SHP2
contributes to (Fua ik
fibrosis during AT 7 H—
human early ¥) % HCC 3&
hepatocellular AR
carcinoma W2 E ik
development
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Korea Roles of fluid shear| 2018 kB E e b
Biobank stress and retinoic SRER{S E Rz A
Network acid in the fa (R F9A
differentiation of k) D5k
primary cultured Bl Ak
human podocytes AES T E v
F A D
B
Korea Role of S100A9 in the | 2018 B A ER P B MBI %
Biobank development of I ERPE R IE
Network neutrophilic PR IO
inflammation in R 5
asthmatics and in a S100A9 D#E|
murine model
Korea Risk factors 2018 I TR BB Lo
Biobank associated with JE (PE) 2P a7 A S
Network provoked pulmonary BT 2 fER A PEDNFH 7 PE &
embolism -+ BB
Korea Rapid and accurate | 2018 KRAS 725 52 A G I R ISAD (&R [H
Biobank detection of KRAS FRHENE/ R )
Network mutations in -KRAS 7 vt
colorectal cancers A

using the
isothermal-based
optical sensor for
companion
diagnostics
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Korea Promoter 2018 VEGF (IL&W ABERY v
Biobank polymorphisms of the B HEHE IR ) v Ra—A
Network vascular endothelial B 7 oE (MetS)
growth factor gene A i e
are associated with MetS & DR
metabolic syndrome
susceptibility in
Korea
Korea Programmed 2018 HER2 [5st4: L Je8 fEE A FS &
Biobank death-ligand 1 ONEZHZE Y
Network (PD-L1) expression URERIZEBIT
in tumour cell and % PD-L1 (7'm
tumour infiltrating 77 2MET A
lymphocytes of VA R1) 3
HER2-positive breast BUI TN T
cancer and its DO FREME
prognostic value
Korea Prognostic 2018 N ¥ B MR 2
Biobank significance of Mgz kL~ C
Network stromal GREM1 FEEND
expression in GREM1 (7L A
colorectal cancer V1) OF4
H I
Korea Prevalence of 2018 ARRIY PN AR A
Biobank Respiratory Viral B 5 MR R T A
Network Infections in Korean IV ARG D
Adult Asthmatics RS

With Acute
Exacerbations:
Comparison With
Those With Stable
State
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Korea Preoperative serum 2018 H IGFBP2 (IfLy&
Biobank levels of A A R
Network insulin-like growth KR THEE
factor-binding B R E 2)
protein 2 predict L~V T
prognosis of gastric Pl AN
cancer patients. A F~—T—
& LToHEE
P
Korea PPAP-a Activation | 2018 Je RHTE 1Bh
Biobank mediates innate host HoRIT 5
Network defense through PPAR—c (~1
induction of TFEB and FXT— A
lipid catabolism HETH K] -5
LA ) D
=E
Korea Polymorphisms in 2018 BHARDETF = | FE/NHI N
Biobank mitotic v I IRA Lk (NSCLC)
Network checkpoint-related B EER T D
genes can influence 4 ODEEMN
survival outcomes of A TFR)E & B
early-stage JH#
non-small cell lung
cance
Korea Plasma micoRNA-122 | 2018 iR b RENIRAL 528
Biobank as a predictive Feifitt DR IE
Network marker for treatment R0~
response following —h—& LT
transarterial D M AE

chemoembolization in
patients with
hepatocellular
carcinoma

micoRNA - 122
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Korea Phosphorylated 2018 i M T e U B4k PKC
Biobank protein kinase C (CRC) /2 D
Network expression in BTN
colorectal AizBE 5L C
adenocarcinoma and WBN, TFH
its correlation with H4E11% CRC D
clinicopathologic THARRRET
characteristics and
prognosis
Korea Peroxiredoxin 3 2018 TE N T haRY
Biobank maintains the 7 D Prx3 («2
Network survival of XK
endometrial cancer *003) 1 EE
stem cells by LA N L AD
regulating oxidative HETC k0 T
stress B IS
DT % #E
£
Korea Paired Primary and 2018 TERERR | EBERE
Biobank Metastatic Tumor FOEFITIR
Network Analysis of Somatic FEH LSRR
Mutations in D T—
Synchronous and
Metachronous
Colorectal Cancer.
Korea NSP4 antibody levels| 2018 FMEZX D 1yEHT NSP4
Biobank in rotavirus &7 A VA (m&vAN
Network gastroenteritis ELES A A S
patients with NTH4) 1g6
seizures =2 Ay %
ABEEE R
RFET D I HE
4
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BT - %
LN
Korea Molecular Imaging of | 2018 i 5 1B A KM i
Biobank Colorectal Tumor by NIV = o)
Network Targeting Colon (ccsp-2) %
Cancer Secreted =R L3559
Protein—2 (CCSP-2) FA A=
7
Korea miRNA 2018 il T B S o g miRNA A&k
Biobank biogenesis—associat BH1E# RNaselIIT
Network ed RNaselll X7 L7 —F
nucleases Drosha and Drosha &
Dicer are Dicer MFH
upregulated in +5H
colorectal
adenocarcinoma
Korea MicroRNA-320a and 2018 H MicroRNA-320
Biobank microRNA-4496 aBLW»
Network attenuate miRNA-4496 %

Helicobacter pylori
cytotoxin—associate
d gene A

(CagA) —induced
cancer—initiating
potential and
chemoresistance by
targeting—catenin
and ATP-binding
cassette, subfamily
G, member 2

v Y
R R
F A (Cagh) #%
B TR AR
B L OMbEE
e A1 o]
D
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Korea MicroRNA 375 2018 o N MicroRNA 375
Biobank regulates (CRC) % CTGF - EGFR
Network proliferation and > T IVARTE
migration of colon R O
cancer cells by KV CRC i
suppressing the O YT - B E)
CTGF-EGFR signaling ]
pathway
Korea Micro RNA-30a-5p 2018 i N B microRNA-30a
Biobank (miR-30a) regulates (CRC) IZ CRC U /)
Network cell motility and EMT Hifizfs ., CRC @
by directly B LR
targeting oncogenic FITM4 SF
TM4SF1 in colorectal 1. VEGF,
cancer BLOE-Z
R~Y v OE
PR IR T
Korea Low—Cost Label-Free | 2018 STLAR & k4R
Biobank Biosensing a7 -4 =
Network Bimetallic Cellulose LT ) R
strip with EEAT A
SILAR-Synthesized 3 A AT
Silver Core-Gold NA T v
Shell Nanoparticle NS/ Y
Structures b —ARA K
Uy
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Korea Low levels of 2018 FFHm A g RIBTEHR &%
Biobank circulating (HCC) 7= HCC &
Network microRNA-26a/29aas [hab ST Y 139 2
poor proghostic ~LOYE B
markers in patients miRNA - 26a
with hepatocellular /29a IX %A
carcinoma who under B~—H—
went curative
treatment
Korea Kinesin Family 2018 HISEIR KIF11 (%%
Biobank Member 11 mRNA (PCa) Y773
Network Expression Predicts — A N—
Prostate Cancer 11) PCa ® T4
Aggressiveness. ~—JH—& L
THH
Korea Inhibition of 2018 PR CBR1 (AR
Biobank Carbonyl Reductase 1 AL E TR
Network Safely Improves the —¥ 1) OHE

Efficacy of
Doxorubicin in
Breast Cancer
Treatment

IEFIEIREIC
BIF5HRxV
LES DR
INEE e
K
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Korea In phyllodes tumors | 2018 IR NES & 1 SPARC
Biobank of the breast (PT) (AT F =%
Network expression of SPARC 7 F > /BM40)
(osteonectin/BM40) mRNA 38 KL OVE
mRNA by in situ HE ORI
hybridization PT 7 L— K&
correlates with B L, MMP-2
protein expression FEH & FHES
by
immunohistochemistr
y and is associated
with tumor
progression
Korea HNRNPA1, a splicing | 2018 T S ATTA
Biobank regulator, is an 7 IR T
Network effective target HNRNPA1 (AR#J
protein for cervical —UEERE
cancer detection: AL ITFEH
comparison with RO
conventional tumor DAL

markers

HHE
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LN
Korea Higher serum 2018 VoG T z=7 B LUl
Biobank interleukin-17A TIREL7ZB IL-17A 2 &
Network levels as a potential BFS T A v HETORE
biomarker for A B T 7R fE RN 1 &
predicting early A L
disease progression
in patients with
hepatitis B
virusassociated
advanced
hepatocellular
carcinoma treated
with sorafenib
Korea High level of viral | 2018 EBV P& 5 e Bl
Biobank microRNA-BART20-5p A VA
Network expression is miRNA-BART20
associated with ~bp FEBLTIE
worse survival of WATEER LB
patients with 8
Epstein—Barr
virus—associated
gastric cancer.
Korea Hepatocyte—specific | 2018 FFAMfREE Ry | FET v a— Nrf2 L7 L v
Biobank sirtuin 6 deletion Sirt (Vr—F | MERERIAMERF& H—Bachl @
Network predisposes to 24 2) 6 k5| (NASH) FEHL FHIC X

nonalcoholic
steatohepatitis by
up-regulation of
Bach 1, an Nrf2
repressor

% NASH D3 [H
LB
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Korea Helicobacter pylori | 2018 AIRIZRB N T
Biobank Antigens Inducing LN e T
Network Early Immune EHET D
Response in infants Vanygg—
ve Y HiH
Korea Genetic variants of | 2018 GSDMB TAEY 8
Biobank the gasdermin B gene (gasdermin B | FEH REIK 25
Network associated with the BinT) A% |H (AERD)
development of & AERD FJE &
aspirin—exacerbated DR
respiratory diseases
Korea Gene profile of 2018 IR P i e rEHA L
Biobank fibroblasts identify JiE CCL8 X532
Network relation of CCL8 with Wris KX OVESF
idiopathic pulmonary THIDT= DD
fibrosis feettizy+
Korea Functional 2018 PD-L1 SBAET | FE/INHl R it
Biobank polymorphisms in DIERER) 2
Network PD-L1 gene are 1T 7% & BE
associated with the
prognosis of
patients with early
stage non—small cell
lung cancer
Korea Frequency and 2018 [N AME Rt A
Biobank Clinicopathologic RUNX1 28 Bk 5]
Network Features of RUNX1

Mutations in

Patients With Acute
Myeloid Leukemia Not
Otherwise Specified
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XA FR
ARV AN

Germline pathogenic
variants of 11 breast
cancer genes in 7, 051
Japanese patients

and 11, 241 controls

2018

Gyt i) eI
JMEZE 5

BURPEFLRE

INA FR
ARV AN

Novel genetic
associations for
blood pressure
identified via
gene—alcohol
interaction in up to
570K individuals
across multiple
ancestries

2018

TV a— LB
E I & o BER

i BB s f
JED R E

INA FR
ARV AN

Blood lipid-related
low—frequency
variants in LDLR and
PCSK9 are associated
with onset age and
risk of myocardial
infarction in
Japanese

2018

LDLR, PCSK9 % %

D EZE
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T - mE
XA F N2 | Genome-Wide 2018 7 v = | 18R s
7« %3 |Association Study of LUV KON
Renal Function ERIRIE I =R (2 B
Traits: Results from H U728 s TR
the Japan
Multi-Institutional
Collaborative Cohort
Study
XA A3 |Elucidating the 2018 | =5 Al GEAE in PARR B EH & s T
7« %3 |genetic architecture GNRH1
of reproductive
ageing in the
Japanese population
HAEA T A |2 BUBEIRIR O P BB | 2018 BEPRI B RS | 2 TS SR
TN ATNNBIEFANV TV & TR
N BT 5 HARANDERIR
ARG T A
LA T A | SEaRIREDRIKE | 2018 FEBA R A | R JIRE
TNV AN BT & =Y =
N AT 4 7 AW
BALAT A | WO ERRED 1> | 2018 YRR B S T | FE A I M SR
TV« A IT N | FE MBI e R T FRIESE A
N4 JEGERES DOES ) A
U757 L ARV
DIEEL T DR D
Bate UV A7 RFD
HET
WAL AT A | MEREAE - MENRERE(R | 2018 ARG (SRS VES | MR I - HE e
TV e AT T h & T2 REDRE K& =+ BERRIK T & & 72
N 151 FRAT TR
WAL AT A | TERAEBMEHER T | 2018 | PEBRARIE B fahk
TV s A TN NTEBT D EUBEH— KB D i
N/ BB 2 R B M — 2

[FF5E
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6NC Biobank
(NCC)

Influence of Ground
Glass Opacity and the
Corresponding
Pathological
Findings on Survival
in Patients with
Clinical Stage 1
Non—-Small Cell Lung
Cancer

2018

Hes N g

2 T T AREE
FOTHR~DE
@

6NC Biobank
(NcC)

Partial deletion of
the ALK gene in
ALK-positive
anaplastic large
cell lymphoma

2018

Kokl N E
¥ 7 —+E (ALK)
BBy KR

AROE KA Y
RE

6NC Biobank
(NCvC)

FEfE/NA AR 71
B35 b MLk
DA v 7 AWFEIC
i L7 BB - RAFE
DRRES

2017

AR O Ik
v - PRAFE

6NC Biobank
(NCVC)

Novel Bivalent
99mTc—Complex with
N-Methyl-Substitute
d Hydroxamamide as
Probe for Imaging of
Cerebral Amyloid
Angiopathy

2016

7 ImA R7
VX FIRF—
(can)

CAA A A=
TR T v —
>

6NC Biobank
(NCNP)

Altered
TDP-43-dependent
splicing in
HSPB8-related distal
hereditary motor
neuropathy and
myofibrillar
myopathy

2018

22-kDa small
heat-shock
protein E{5 1
(HSPB 8 ) 2=

BARMEIELES)
PR R K O
PR JRARAETE < A
INF—
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6NC Biobank
(NCNP)

Increased
cerebrospinal fluid
complement C5 levels
in major depressive
disorder and
schizophrenia

2018

TR AR R

oA B b O A
R CEIREED L5

6NC Biobank
(NCGM)

Key HLA-DRB1-DQB1
haplotypes and role
of the BTNL2 gene for
response to a
hepatitis B vaccine

2018

BEIFR D 7 F
AR B RO
P

HLA-DR-DQ & ¢
BTNL2 o> B B

6NC Biobank
(NCGM)

Potential for
immune—driven viral
polymorphisms to
compromise
antiretroviral-base
d preexposure
prophylaxis for
prevention of HIV-1
infection

2017

o BREN I & A
IV A A

HIV-1 J&Ye

TR N =y
ANZFES L FBE
i

6NC Biobank
(NCCHD)

De novo variants in
SETD1B are
associated with
intellectual
disability, epilepsy
and autism

2018

SETD1B (SET1 &
AR AFIL B
TFUART =T —
THEAEDO—
) DR

FIREEE, TA
A K ONE BE

6NC Biobank
(NCCHD)

Integrated Molecular
Characterization of
the Lethal Pediatric
Cancer
Pancreatoblastoma

2018

EFEO T Y
T RT A T AR
by

BN
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6NC Biobank
(NCGG)

Comparative analysis
of cerebrospinal
fluid metabolites in
Alzheimer’ s disease
and idiopathic
normal pressure
hydrocephalus in a
Japanese cohort

2018

T IV oNA = —
e

B R
DFF )

6NC Biobank
(NCGG)

What is the best
adjustment of
appendicular lean
mass for predicting
mortality or
disability among
Japanese community
dwellers?

2018

B R A RS BE
T B R
VAN %%

BioVU

Secondary use of
The
Vanderbilt approach

clinical data:

2014

BRT =2 D
RAE

BioVU

Biobank and
electronic medical
records: enabling
cost—effective
research

2014

L2/ SR
Voo Lz
HNT T —H D
£t R

BioVU

Predicting warfarin
dosage in
European—Americans
and
African—Americans
using DNA samples
linked to an
electronic health
record

2012

B RLER I
Voo LizA
AN
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BioVU

Predicting
clopidogrel response
using DNA samples
linked to an
electronic health
record

2012

ABCB1 KT}
CYP2C19 D7 H

D REZE

V=Rl N/ VYV

BioVU

Facilitating
pharmacogenetic
studies using
electronic health
records and
natural-language
processing: a case
study of warfarin

2011

VKORC1, CYP2C9
BInT A

BRI
Y7 L7z DNA
INA TRy

Genomics
England

Challenges in
implementing genomic
medicine: the

100, 000 Genomes
Project

2018

10057 57 a
D/

Genomics
England

What will follow the
first hundred
thousand genomes in
the NHS

2018

10 547 A7 0
Tzl "NEDY
J LEFE—E
A

Genomics
England

Clinical - grade
validation of whole
genome sequencing
reveals robust
detection of low -
frequency variants
and copy number
alterations in CLL

2018

TRAHEEZE R O
a vB—HED
Edan

1BPEY >R
iy (CLL)
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Genomics
England

Identification of
rare sequence
variation underlying
heritable pulmonary
arterial
hypertension

2018

Wi 72 B AN AL F D
[mhs

AR PEBIR
£

Genomics
England

Clinical
whole—genome
sequencing from
routine
formalin—-fixed
paraffin—embedded
specimens: pilot
study for the 100, 000
Genomes Project

2018

BHE ORI
VIEENRNT T 4
EIEARN D
DR ET 7
LBLFIRE

Kaiser

biobank

A multiethnic
genome-wide
association study of
primary open—angle
glaucoma identifies
novel risk loci

2018

HHOY 27 3E
fLFFED R E

Jir 7 B J K 44 ok
PR

Kaiser

biobank

Two Genetic Variants
Associated with
Plantar Fascial
Disorders

2018

o
£
P
&%
iz
NI
X

R JES IR

Kaiser
biobank

A large
electronic—health-r
ecord-based
genome-wide study of
serum lipids

2018

KHUL72 TE -fk
BERLER A
) BT A R
MIE NI
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Kaiser
biobank

Association of LPA
Variants With Aortic
Stenosis: A
Large—Scale Study
Using Diagnostic and
Procedural Codes
From Electronic
Health Records

2018

LPA ZE 5 & DR
e

KRB

MR
e FIV = KA

G

Kaiser
biobank

A large multi-ethnic
genome—wide
association study
identifies novel
genetic loci for
intraocular pressure

2018

RN DR
BT [FE

R0 2 RfR
7 LU A NH
ERFSE

LifeLines

Genome Analyses of
>200, 000 Individuals
Identify 58 Loci for
Chronic Inflammation
and Highlight
Pathways that Link
Inflammation and
Complex Disorders

2018

JAEPBEHE 58 D | |

BT D[R E

20 T ALL ED 7
VN Ah

LifeLines

Genome—-wide analyses
identify a role for
SLC17A4 and AADAT in
thyroid hormone
regulation

2018

FHLD BAR B A
AN
R —
(SLC17A4) K O®
RAEESR
(AADAT) DIRIE

FUIR REEREAS 42
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LifeLines |Association of 2018 i EIROE & AETF
anemia with =S Nl P Y
health-related
quality of life and
survival: a large
population-based
cohort study

LifeLines Dietary Protein 2018 FA 7 a—RA|Z
Sources and Muscle BiFsEFEFO
Mass over the Life BRI EIR &
Course: The 55 A &
Lifelines Cohort
Study

LifelLines |Individual 2018 Lol . 7 95 £ BIEEFB LT
variations in WP AE T &
cardiovascular—dise HEEE S N
ase—related protein B LUV O ZE
levels are driven by
genetics and gut
microbiome

ALSPAC Assessing the Role of | 2018 1B Y v~ DNA A F /AL
DNA F EMELFER -
Methylation—Derived U oRER LD
Neutrophil-to-Lymph &
ocyte Ratio in
Rheumatoid Arthritis

ALSPAC Locus of control as a| 2018 HFEEIZEBT 558

modifiable risk
factor for cognitive
function in midlife

FIHERE DA T A]
HEZefERRR T &
L T® Locus of
control
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ALSPAC Associations of 2018 Lo L5 P AR AT DY 2
adversity in 7 IR &N
childhood and risk DOl & O BEE#
factors for
cardiovascular
disease in
mid-adul thood

ALSPAC FUT2 secretor 2018 ALSPAC =24 — k
genotype and 2B B FUT2 57
susceptibility to WER AR X
infections and DUEYRE RS KO
chronic conditions -l BvN I oac
in the ALSPAC cohort L&

ALSPAC Investigation of the| 2018 iz B i 28 T 1 R AL &
Relationship Between HiiE  (PARRIA & H X R IAR SR
Susceptibility Loci Peak—§) ) 575

for Hip
Osteoarthritis and
Dual X - Ray
Absorptiometry-
Derived Hip Shape in
a Population - Based
Cohort of
Perimenopausal Women

139




A4

2 A kv

AR B E

IR TE -
THM - ER

35

Hol

I

Z DAt

e

BBMRI-ERIC

p63 isoforms in
triple—negative
breast cancer: A
Np63 associates with
the basal phenotype
whereas TAp63
associates with
androgen receptor,
lack of BRCA
mutation, PTEN and
improved survival

2018

ANp63 ITFEJEFH
A L B

NY TR TT
o4 75

BBMRI-ERIC

Host—dependent
variables: The
missing link to
personalized
medicine

2018

IR AERS

BBMRI-ERIC

Four simple
recommendations to
encourage best
practices in
research software

2017

BHAFEH Y 7
A= 7 DA
NTTITA R

BBMRI-ERIC

A combination of
routine blood
analytes

predicts fitness
decrement in elderly
endurance athletes

2017

Eilin~ 7Y 7
= ORRD
G keI 0¥

BBMRI-ERIC

Organization of
BBMRI. pl: The Polish
Biobanking Network

2017

R—=F v KON
AFNT Xy
rT—7
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CARTaGENE

Gene—by—environment
interactions in
urban populations
modulate risk
phenotypes

2018

VRS R
DOFRENEH

CARTaGENE

A Replication Study
for Association of
LBX1 Locus With
Adolescent
Idiopathic Scoliosis
in French—-Canadian
Population

2018

7T ARTT
2 NEFIZBIT
% LBX1 i fn 1 i
L AIS L oRgE

ERMRPRMEE
FERIBAE (AIS)

CARTaGENE

The 2017 American
College of
Cardiology/American
Heart Association vs
Hypertension Canada
High Blood Pressure
Guidelines and
Potential
Implications

2018

2017 )£ A
&L 2017 KE L
figi s, KE
Dighes (ACC /
AHA) IfLE (BP)
HARTA L
DEWN

CARTaGENE

The Canadian
Partnership for
Tomorrow Project: a
pan—Canadian
platform for
research on chronic
disease prevention

2018

BHHOZm Y =
7 NDIZHDT
FH =T —
+ w7 (CPTP)
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CARTaGENE  |Associations between | 2018 2 O & AE HITHE PRI DR A
Depressive Symptoms [(bSIpRRIRSTH
and Indices of R & IR &
Obesity in Adults D E
with Prediabetes and
Normal Blood Glucose
Levels: Results From
the Emotional Health
and Wellbeing Study
China Solid Fuel Use and | 2018 TR 2R R FEM AT
Kadoorie Risks of Respiratory J25) 2 [E A AEHE H
Biobank Diseases: A Cohort LAk - B
Study of 280, 000 ST XOR IS
Chinese 7 & DREE
Never—-Smokers
China Associations of 2018 Wl PRI DK - 1
Kadoorie General and Central HR AR By OV
Biobank Adiposity With PR AETS & Bl bR
Incident Diabetes in JRFGIE & DB
Chinese Men and Women 4
China Characteristics and | 2018 AHRIE FEOA TR
Kadoorie correlates of sleep F ORIz
Biobank duration, daytime F B HEAR X Z —
napping, snoring and & ARIRSE D FF
insomnia symptoms L oM
among 0.5 million
Chinese men and women
China Adiposity and risk of | 2018 HrE N O RETE & A zE
Kadoorie ischaemic and A ZE R D FE AR
Biobank haemorrhagic stroke & o R

in 0-5 million
Chinese men and
women: a prospective
cohort study
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China Self-Rated Health H P FER
Kadoorie Status and Risk of & (SRH) & DB
Biobank Incident Stroke in M

0.5 Million Chinese

Adults: The China

Kadoorie Biobank

Study
Alberta Biobanking in the INA F NI
Cancer Twenty-First BIHEHA b
Research Century: Driving PR
biobank Population Metrics

into Biobanking

Quality
Alberta Biobank HFED3OD
Cancer bootstrapping: is JENSA R Y
Research biobank DT —H & HWN
biobank sustainability 7= A MEIEIZ

possible through P NRE i)

cost recovery? JEMER L OME

DFHM

Alberta A practical tool for WO A
Cancer modeling biospecimen BEFTY 7D
Research user fees 7= DEMEY
biobank —J
Alberta Policy i~ — 2 O
Cancer recommendations for 708 L ORI
Research addressing privacy ANICE#3 %~
biobank challenges ZF A N —E

associated with
cell-based research
and interventions

@ﬂ#éﬁ%ﬁ

lf
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Alberta A framework for 2014 INAF N T D
Cancer biobank e rleetE D 7
Research sustainability L—2AU—7
biobank
UKCTOCS The potential of 2017 ISRt FHIR R & B
Longitudina |circulating tumor D 7= DI il
1 Women’ s DNA methylation 35 DNA A F- /LA
Cohort analysis for the fiRNT
(UKLWC) early detection and

management of

ovarian cancer
UKCTOCS Metabolic Profiling | 2017 R7e 774
Longitudina |of Adiponectin MITBTDTT
1 Women’s |Levels in Adults: 4 KR F D
Cohort Mendelian KR BATR D43 4T
(UKLWC) Randomization

Analysis
UKCTOCS Elevation of TP53 2017 TP53 JEFFMIE | i EE B
Longitudina |Autoantibody Before G DERIC X | IIELE
1 Women’ s CA125 in Preclinical % TP53 H E.fifk
Cohort Invasive Epithelial D5
(UKLWC) Ovarian Cancer
UKCTOCS Evidence of Altered | 2017 e 2 W O ik N-
Longitudina |Glycosylation of W R
1 Women’s |Serum Proteins Prior JOFED T a
Cohort to Pancreatic Cancer IURIRIEDZE
(UKLWC) Diagnosis e
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UKCTOCS
Longitudina
1 Women’ s
Cohort
(UKLWC)

Sex hormone
measurements using
mass spectrometry
and sensitive
extraction
radioimmunoassay and
risk of estrogen
receptor negative
and positive breast
cancer: Case control
study in UK
Collaborative Cancer
Trial of Ovarian
Cancer Screening
(UKCTOCS)

2016

T A Ma kg
Bk (ER) pait
HLyE

NIRMERLE
Lyl & DR

CCTS
Biobank

Antibodies specific
for Epstein—-Barr
virus nuclear
antigen—1
cross—react with
human heterogeneous
nuclear
ribonucleoprotein L

2016

TSAEAL Y
IN—7 A )V A
PUsE-1 2R R
PR DOE Fs
Tarkl RS
URJBLED
R ZE i

CCTS
Biobank

Severe depressive
symptoms are
associated with
elevated
endothelin—1 in
younger patients
with acute coronary
syndrome

2014

SRR BN RAE f
#E

F O EBFITRGT
2 HEEE D ORER
xRk V
-1 k& & opfuE
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CCTS Successes and 2014 o A Y Y N )RS
Biobank challenges of using WEIC L DHH | L ORMEXER
whole exome BIZTORRKE & | Rk
sequencing to TR DIRE R D
identify novel genes [F] 7
underlying an
inherited
predisposition for
thoracic aortic
aneurysms and acute
aortic dissections
CCTS Acute aortic 2014 ACTA2 B AF | 2t KENIRAZEE
Biobank dissections with 95 LMD IR
pregnancy in women BEERI A
with ACTA2 mutations & B
CCTS Using a single 2014 ST B IR fo 9 OHERAZ Y
Biobank screening question pizs — = Ikt
for depressive DINRA 2T T
symptoms in patients u—F

with acute coronary
syndrome

146




3. 3 ERLBNEDEEPDRAE

3. 3. 1 GA4GH

GAAGH (Global Alliance for Genomics and Health) . 2013 4E|TERSN. I 72 AMEDHE
MMABDORTELH LT ) LT —ZOIFILEFREICT 52 A HIET . BUROMHA &1
MR R EL DT D DM TH D, GAMCH ODF—T7 L—XI TR Th D,

"Enabling genomic data sharing for the benefit of human health” ™

(1) KE: P& b b
(2) Core Funder : Canadian International Data Sharing Initiative (Can—SHARE)
National Institutes of Health (NIH)
(3) AR M#BE : Broad Institute of MIT and Harvard,
Ontario Institute for Cancer Research (OICR)
(4) Funding Partners : Japan Agency for Medical Research and Development (AMED)
(2018 4E Funding Partners D& DIZ72 5 T D)
(5) AL 3= 7170 500 LA EDERE, bigt, BEWEGRE. 74 71 = x fHalddh
LAY e
(6) AAKRDA L= 15 O
PNU NS S PN S
HYLFIFERT A ER AR v 2 —
ALK HACA T 1 v« AT 7 B
TA T A = AET —F =A% % — (DBCLS)
H AR RBORE  (HPGT)
WO THALA T T« A TS 7 K
A A AT 5% B F 1A% (AMED)
BB i IRBEAE N A A A = AT —H _X—Z& > Z— (NBDC)
HANIEB A2 (JSHG)
ENLS A9 o 2 —WFERT
[E LRSS DDB] B 2 —
T — P A Rt
Genomedia #RAStE
MRt B = kA
AT 7 —
(7) R OMPLRPL - US (222 BEBT) . UK (75 %) | Canada (42 #B8) | Australia (33 #B5) |
China (30 #%BY) . Germany (15 £§B8) %%

74 https://www. gadgh. org/

147



(8) 1HERRDL -
* Global Engagement Workshop at ICHG (International Congress of Human Genetics)
2016 75 2016 4 4 HICH# CRAME STV 2%, (ICHG & [AIRFER )
+ GA4GH 6th Plenary Meeting (2018/10/3 -2018/10/5) A A A NR—E LIIBWT Fi
Presentation ZEJii, (AMED, RIKEN)
“JAPAN GENOME UMBRELLA PROJECT (tentative)
« Driver Projects &9 +E{E:D Project & 5,
US. Canada, EU, International fi23/i>-> TW\A23, HAE AMED 23 GEnome Medical
alliance Japan (GEM Japan) Project & VW9 7 —<TCA-> T35, GEM ¥+ 313 AMED
D7mYz7 FTHY, ZTNEIENBLIOIMADaI2=7 1 L D7 AfFRB LIV
KIM (T =) A7) EROLFEEZRET L2 HEELTNDT ™,
* Driver Projects ® 1 filZ#/9 % & Fitoi@h) Th b,
(DProject: All of Us Research Program 7"
Q@EESE - fVEHE [Rare disease), DA . ZRFIE (Complex Traits)
OMEEE « KEESTHRZEMZTEET (NIH) @ All of Us Research Program 1%, #FSE % NN
UM HE % Yo 5 72 DIKRENCEA TV D 100 TALL ED A& D367 — 2 %Y
LT DLV A THD, T4 T7AXAN, BEE, £ L TEWFITET
DINZEZBEICAND Z LI T, MRFEFIT LT a AT 4 A2
FHEDY ZHLNTT D,
—E O EARAMEELA . ALl of Us Research Program DiEfE & FEfiiz E\ T
AR
ZINIFT N TONCA =T Th D,
SN T KIE DO BNR LR Z IR L TV 5,
SMNFIT/S— b —Th D,
FRITEAMEL 8 CESIND,
SZIMFITA S OERICT 7 B AAHETH S,
T AT ERITIR T 78 A SN D,
X2V T AT TANT—BRBEETH D,
ZoO7u 7T AL, MRICHBR 2RI b b TS0 ERD1E5 9,
(9) GAAGH & i
* GAMGH & DI K D & OISR 72T — 2 2 =7V v 7B L TR B AR,
(7 DEFRRBHEME RS 5 Rk 29 R O HGRARDL Rk 30 42 5 A 21 H &™)

75 https://www. gadgh. org/how—we—work/driver—projects/

76 https://www. amed. go. jp/en/program/list/04/01/gem_japan. html

7 https://allofus. nih. gov/about/about—all-us—research—program

8 0[S AEFREBMER RS BERE ER 2 - TRk 29 FE O TRk
https://www. kantei. go. jp/jp/singi/kenkouiryou/genome/dail0/gijisidai. html
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« AMED @ 6% Plenary Meeting (2018 4£) THO ' L¥ 5 —3 3 7 JAPAN GENOME UMBRELLA
PROJECT (tentative)” (ZIBWNTIFHKAY7: Data sharing (2B L T Domestic — Global &\
D HAPER RSN TV D,

- AMED @ GEM Japan 7'v ¥ = 7 N H3#71721Z Driver Projects (ZHd> 572",

3. 3. 2 Ak—hFHIv b

G2MC (Global Genomic Medicine Collaborative) IZ L VW EEaF&Ax— ¥ I v k
(International Cohorts Summit) 7% 2018 AEIZBRfE STV 5,

GIMC 1X, 7/ LEEOEEKBFE (clinical care) ICH&A L7z 7 v — L) — &2 —@IL[ER
ZIED EIF TV AR TH D,
G2MC 1, 7/ LADEFRICE T DMIE & DRIRMA 2 FRET D 72012, T u—rripa s
Rl—varyzE#ELTVD, GMC i, KEENEET T I—-T [T77varaiiy
—T 47 L LTCBMEEN., £/, NIH o4kt M7 AFZERF (National Human Genome
Research Institute) (2L > TSN TWD, BE, M L7ZIEERIOMEE LT, &
) L=V DFERULE A~V AT TR T DA AT S 2 LTk o T, RO
EWETHILEEHEL TN,

2018 4= 3 HIZERBR =R — M X » FOSKETRMES L,

(1) GaMC [HBg=A— F¥ I > F(2018.3.26-27) 8
i. BAMER : 201843 H 26 H—27 A
i . BEMEISFAT : Durham, North Carolina, USA
ii. 7vnr7AEER
Geoff Ginsburg (Duke University. USA)
Teri Manolio (National Human Genome Research Institute : NHGRI)
Rory Collins (University of Oxford, UK)
Masayuki Yamamoto (BRALAT 4 N A B 7 BAR)
v, AR —
All of Us
NIH
MRC (Medical Research Council)

Wellcome

79 https://www. amed. go. jp/news/release_20190204-03. html
80 https://g2me. org/

8l https://g2me. org/wp—content/uploads/2018/11/G2MC-Cohorts—Summit-Meeting-Booklet. pdf
82

https://g2mc. org/wp—content/uploads/2018/11/International-Cohorts—Summit_-March-26-27-2018-Mee
ting—Summary_FINAL. pdf
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v. Zadk—b ;57 BEE
All of Us Research Program, Genomics England, UK Biobank f. ¥ 57 #EH
MBMLTNDD, BANDIT TR 4BENSIL T,
(DBiobank Japan
@Japan Public Health Center-based Prospective Study (JPHC)
(@Japan Public Health Center—based Prospective Study for the Next generation
(JPHC-NEXT)
®Tohoku Medical Megabank Project
vi. 20 K 1004 (AARDDDOBINEOAHFLET D)
Dr. Yoshinori Murakami (Biobank Japan)
Koichi Matsuda (Biobank Japan)
Dr. Norie Sawada (Japan Public Health Center-based Prospective Study (JPHC)
and JPHC for the Next Generation (JPHC-Next))
vil. HEEE
- REOHWY
FHEEPME L IR BN, 7 — 2 7+ —~ v b, REBE ORISR 2 &2l
¥ 2,
T—AEHLA =TT AR —ERHET S,
WAFDY =Y Y — 2 %0 UCEER ) 2950 5,
B AIREREAT, KR aR— b [FOXN] 7Ty 7+ —LFET2E Web X
— A DBERDEBLATREMEZBRD
TR —T 4 T o= v T O RREM GRS,
TEFE~ DRI B3 5 ARG R OHRME 2 M5 2,
(Consider strategies for translating findings for health impact)
EMME Y a 28D D L0EROH D REEIL?,
*
Eyarl - B EER
Ty ar2 - ak—rEOITRL— 3 L OEES
tyvar3 - aR—bMEOaTRL—va rOEE (HiE)
tyvard - FTHABRELT T ANV —
tyivars - TLA7TU ey v arOfn
tyiar6- BEUak—heT LA T NI—F TRy ay
Cyvarl - TvAIT T RVR—- T4 ATy gy
tyiars - U= IT0F B ROAT v
s A= by M 25 H E, K100 ABSBINL, 57 Dadk— hRAZT 4 —DOH, H
KD EFE4 DD AR— FAFET SN TN D, G2MC D Website |[ZITHFAR— FAZT ¢
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—OWE L B L 2 E R FEEDA R S TV 5,

c AARDDD 4503 AR— MFHRE AT & EHEEEE LTSRN,

c K ak— b AXT 4 —EEEICSNE (Participating countries) OIEH N H A 03, St

L & EEEEN H D DX TR 3 2R — hDOATH D,
(DLIFEPATH (UK) : Intercontinental — 7 European; Australian; USA
@FEuropean Prospective Investigation into Cancer & Nutrition (EPIC) : 10 European
(UK, Italy, France, Germany, Norway, Netherlands, Denmark, Spain, Greece, Sweden)
(3Children’ sHospital of Philadelphia (CHOP) Biorepository (US) : Collaborative
samples are from all over the world, including, US, Europe, South America, Canada,

Saudi Arabia and Australia

BB LE, 60 Dt — MFRENRET D 24 WEMND 100 AOWFREBSI L, BITEOH
FEC 2,500 HALLE, Rk BEICE-S< L 3,600 FALLEERE L, O D
PME 1960 FERN D DT — X BRI ARETH 5,

DHBAMOFEICLD &, REINDAHR— FOKZEIT DN V= /) XA T EED
TN EAFHETHY , IFFFEID R LN OO F o TIIZET L2827 7 L/
TX Y — AEHT — 2 2 FEo TN D

KERIE, EE72BE ORE %HTT ZEEAETOIERN DL EE2RLTEY,
~&ﬁﬁ®ﬂ5(ﬂf A XDPEKR, FEat S, BEE, R oM k| %ivﬂ%mﬁi
LR/ R Om EEFRRIC L, M EHiT T T a—F/T AT 4 T E2EET D) 13
E#K:xh\ﬁﬂ\%i07~5®%ékkwoﬁé%ﬁ&¢éo

Francis Collins f#i=&= (NIH Director) & Jeremy Farrar féi+: (Wellcome Trust Director)
ﬂ\ﬂiw%ﬁk@$%%w RBME COREE R KT D RHE e afr— v s
LEABEDET, T2 OHFE LT NV ERlET 52 L OBEEMEEZGES T, #6I3RF
AP —hF—%fHATHEAEL, ERAZBE: CTHA L~V CIEEIT 2 H T2 > L2
L7,

CHER (R FBIRO AT v T N)
OV Iy EDLDROAT v 7 EEZLNDRERITKROEY TH D,
OQat— R MiITOaTRL—va UV ERDICT HMB AR LA MY OFERK
- EME A= & ZELTRYVAWWT a— LA 2ala=T 1 —&,
@ar—hary—7 AEAERT 7O OEKRFAOfESL, LOVEDOIERKZ & 51
BET 57 DEE,

83

https://g2mc. org/wp—content/uploads/2018/11/International-Cohorts—Summit_-March-26-27-2018-Exe
cutive—Summary. pdf
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Q@AEEMDH D akr—har V— T AOFEBEEESET 57200 EEAEEDO IO KR
s

@G2MC & GAAGH D /x— T — T D X5 7, RERIEE Z VR — b T 5720 0H
ROHESR

OHE L TW RN IR — h~DE) & s

O L RVEICET 2 A,

D7 v =7 T U —=% 77 N—"7 FE26Y I v & HETHETE,

3. 3. 3 ISOMiE#At

IS0/TC 276 “Biotechnology” (EEIEME(LHNE FHAEZER 276 (XA 4727 /ny—))
2013422 HITER N &, Fo#PH (A 2—7F)D—->L L " biobanks and bioresources”
MEENTED, ZOBUK &M & OEEEIOWTRIERT 5,

(1) ISO/TC 276 DfsE
- ISO/TC 276 |XIEBAENE(LE I Z B2 276 [ 47 27 / m¥—] (International
Organization for Standardization Technical Committee 276 Biotechnology ) T&
Do
- 201342 . 276 FRICEHRML SN2 TC(REMZEZRR) T, @FEIT N1,
© 30 D P-A = (FBBMNE), 13D 0-A = (TP ——[H) »bed (AR
HBIA L 8—)
- 5 DD WG (Working group, 1EHEHE) M H725,
ISO/TC 276/ WG 1: Terminology,
WG 2: Biobanks and bioresources
WG 3: Analytical methods Working group
WG 4: Bioprocessing Working group
WG 5: Data processing and integration
- AR 2 BION—2 TEHBESE LG (EEREMEER),
HARE N E AT — R N EER A/ _— 3 7 4+ — 7 A (FIRM)
(1 2017/8/1 /A AN 7 EREMIHK EE LY )™
(2) 1S0/20387
« 2017 & 3 H1Z IS0/DIS 20387 Biotechnology —— Biobanking —— General requirements
for biobanking DEEHMKE L L TIHIRIN S,
(DIS : Draft International Standard/ [EESHAEZE)
- 2018 4 8 HIZ ISO 20387 Biotechnology — Biobanking — General requirements for

84 B 1 R NA AN RS 201748 H 1 H (k) HARERUFICER M) B K& R
http://www. biobank. amed. go. jp/content/pdf/news/20170801_TC276_IS0. pdf
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biobanking & L T, IEXUTHITEIND®,
- i hC#i P (SCOPE)
L1 2o, MU 7R MEDOEUMEL R OT — % OIWEEZHERIZT H7-DI12, A
FR 7 DRET) . BVHER OB L ERICKTT 2 mEE B OERFEE 5T
— R ELR I 2 BARIIR T,
1.2 ZO3GEE, M98 - B OT-00 e N, B, Y& OBEDEIRO SA 43
XU T EE, A AN F T OIEEE EET DTS TOMMBRICEH S,
L3NAFN 7 Da—F— HEYR., ©7 78R A L N FHEKL) %2179 Mk
R OMAH, REREE., N Z DM G A A3 7 DORET) % ffesB XTI AR
DIZHI>TCZDOLEFEELHEHNT LI LENTE D,
L4 Zo3EIE, BAEXTIGE Lo H 2 B U2 AN I H S e,
RS 1 EEE. EAS L <EHROES UXESRFHEIL, ZOXHEICEHFENL
BIO My ZIZhEHASND,

B 2 HOBZWERONERAHIE LTAFESN, FHIND E MIEEZED 30 17
£ (entities) (ZxFL T, ISO 15189 K TNZ DD PR HIAS 23 £ 9713 U od IS
LT ESND, @RIV ERNZEESAE

(3) IS0/ TC 276 \ZBT %o & DR DY
o —fERHEEVE N EERA ) _X— g 7 3 —F A (FIRM) 23 1S0/TC 276 @ H AEWNZEE
2L L TEEL TV 5%,
- IS0/ TC 276 WG4 (Bioprocessing) & H A (FIRM) 28R & 8580 TV 5%,
- ISO/TC 276 WG5 Meeting 1% 2015 4F 10 A2 A A TR S 7=,
(ISO/TC276 Mid—term Meeting 27-28 October 2015/Tokyo, Japan / Host : FIRM)
- [EBE£i% IS0/TC 276 WG2 (Biobanks and bioresources) ~®HJE,
+ Global Biobank Week 2017 (Stockholm: Sep.13-15, 2017, Towards Harmony in
Biobanking ) fi~DZ, FE#,
« AMED /NA A0 7 @ DB L OV 20D OFf 2 DIFHFEAE - ML,
B 1Al S F R OEBERSCEZR 1S0/TC276 DREEIZHSW T (CERL 29 4£ 8 H)
(A
DTC276 DIEFE & | IS0 DEFIIEAE( & 13 2
@A AN F TS DIFEREL & T2 BT 502
IS0/DIS 20387 ~DE RLAE1F25 7= D
@A AR 7 TOREREL D FER

85 https://www. iso. org/standard/67888. html
86 https://firm. or. jp/isotc276

87

https://alliancerm. org/sites/defaul t/files/HEKI-ARM%E3%83%97%E3%83%ACYE3%82%BCE3%83%B30614b. p

df
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3. 3. 4 7/ LEBWBELLIBNAERMLDEEHIT

WA — 4 P — (NGS: Next Generation Sequencer) FEHFOHEHRITAEV, HRFHE .
KA DT LAy =7 2 ZAOHTAFREL 720 . T D5 ) WE#RM. BAOZE - 1A
WL LHE S DERIFIASh>o55H 5,

BUE, NGS & W25 7 MEATICBE ¥ 2 55t A 23 [E NS O B T il S vad T 5,

EAN, DT 7 MEITICEAT 22 < OZFERAE T —E AN D DD, HALHIF]
HLTWAT Ty b7 4—LELTOMHHYAT MIITE AL ENA VI FHORMNR S —
4r P — (NGS: Next Generation Sequencer) T D,

BIZIX, BAROZ T Z 540 F BK) . ALHFES AT - A = 2 (BR) . (BF) BRF Y = %
VA KRIKZEAEYIREFEAT. G&G VA = A (BR) E DS A L ok —/47
=Wtk NS A= U AZFE Y —EATHLIANI TS S ARy N U —7
(IGN : T1lumina Genome Network) (2> > TW5,

F7o, ENOBEFBERETE MY A — T U AZFEY —E XA E{T5 T D Gene
Nex fLGEESME : I WVED) | 7oy (BR) (K ZmiE4dEm) L, PE
@ Novogene & HREERARICH B 03, £ D Novogene £ IGN (I1llumina Genome Network)
ZRE—E A TH B,

Novogene £ (F[E) 1. BGI (IH# : b7/ LAWFSEAT  Beijing Genomics Institute)
WZHTR L CWEFRE R A E T U UTRAL L7e T kit e — 7 o= o b S O,
NAFA T H YT 4 7 ATBT D EEKEDHTERRE &P — XA LR L TWDHEET
HD,

WREED T 7 LI D—>TdH % BGI (Beijing Genomics Institute) (& 2010 4
[ZA N F O — 7 =% — (HiSeq 2000) & 128 BHEA LTZ L ST 5A8,
WIRED News (2017. 07. 05 7~ H[ED 5/ LFZERT. [FEMD L —27 =¥ —] OBIFITHE
F—RKTHZKDFRNHA” ) X KREOA VI T E LTk
— 7 o —OFEAHTBIISIZ BGT (Beijing Genomics Institute) WNEF L. ZOHE TOXKE
EFEOFBFWACT D ATREME SRR STV DRI TH 5%,

T DIENTIZ B D 2B S OB E 3T & LT, MBI D NGS & T2 i
Hr OZFERAEIZ DWW TR T 5,

(1) 7/ Mt O 5ti A

i. Tllumina (1998 43%5L S U728 s FBAMERZE T, AflE San Diego, California)
ANVIFHF ) Ay hU—2 (IGN : I1lumina Genome Network) %1 /L D& &

o EWkttf e —r o —2 Wt V&Y ) AL — T U AZFE—EATH D, ¥

88 https://wired. jp/2017/07/05/chinese—genome—giant—uitimate—sequencer/
89

https://jp. illumina. com/content/dam/illumina-marketing/apac/japan/documents/pdf/datasheet_ign-
j.pdf

154



BED A =X, BRDZ T34 F HR) . GC YA = X (BR) . FES AT & - A
T A (BR) . KBRS « AEHMIERT. (B0 B = % A REDENY /) L0 Y —
A A — (NCGR), #EO~r7ay = KEDOU T N RETF ) DA o AR
AFHEOTVT 4 aan 7 MNEMZERT (BOCA) . KED T v— FfFER TR L= —
W RATY o TN N—WFFET, £ LA NI FREOZFENT F— L Th 5 FastTrack
P—EAEHTH D,

ZRE—EADRPIUITIOEY Th D,

ANITFTORMR = oY —F 27 /) nv—%TX L TMBICFHET =01, B E
EDRY EDIFANIFTHYENMTH T2y FOHELT 10 0 T ALl ED BT,
DNA AR LB BT Bug Th D, Vo7 ABITIE U TA NI T OEYERREELTRT L,
AN FAZ Y — B AF— LD FastTrack #BfHCTHEIET 520, HDVIE IGN /3X— F
—TC/uvel NEERTHNOFLBERRT 5, WEZ TR L., ZHELZRZDLZIE
%Iz, fRHTHECd D FastTrack #F9, &H2\WZ IGN 78— N —~DHh > TN kAT 5 2
LTTuTs MR ERD,

ii. BGI Japan (2010 4F3%SE  Atf : Suf e A7)

BGI (IH - Beijing Genomics Institute) [ IRMEHANOIE L 7 AFZEOEEZ B L,
1999 4 9 H 9 BICIL TR ST,

BRAMLIE, e N ATl b EHEE HapMap 72 Y = 7 MMZFHHIRWTESE L, 1 E
WOT VT NDERIRT ) DORFICRH Uiz, £lo, =V R 4%, 423, Vv A
T MBI E G EREL OBNEM T ) M T e Y 27 Pb RS, 20
IuYel MTEV | BCIIERBURL S ) Ao —Fr o T NI A T~ T 4 T
AENT, HEHAGBIR TR A L L7 T v bAR— A% RE, 2009 127 PT RKOS
J LRRgEAT E 720 . WRAEE DS ) LB O —D & 7p 572, BGI 1E 2010 i 128 &
DA — 27 = P — (HiSeq 2000) ZHEA L TW5,

b NESF ) B—r s AR

il A7 2 ¢ Illumina HiSeq X Ten

TCIE A
BARDEEAET - ST R, TFIEHER & 7 6 7 o TE | BIHRIC 5 5,
R - e

FRIRSER S, PERRSE, BT, FURT RICRTE, R T, RIRTSLRE,
FORRA, RBRFSLRS:, HORHEERSE, BILRT, B TRRT:, MIILUEA RS, )
FOEERERRT, P FEA R BT, RO TR, il T3 M S A
FORERRIRT:, BAROKEZFRF, ALK, WIKGERT, BEHRT, BRERF,

90 https://www. bgi. com/jp/
N FHL AT 4T 57, 8, 2011 R —7 =Y —DEE~OIGH &S
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WHEMRT, BEERE, BIRORT, BEEFBRERT. BILRIRT: UK, R
FORERT, RS AR, FHPERERT, AEERT, SRR AEETIR
LREAREE, R BIEIBHABINREGER S, BB RSE, HRAER R, B EARE
FHRRSF, MART, AARRZE, MERT REEFRKT, BEERT, KBRE, EHE
R, BIFRSIRT, FERERRT, PifER R, BT, dbmE R, BIRK
AR Z, BIMKRF IWERT, MEMERFEERT, IWARZ, TERT, Bk
SERTE, PRRZE, BLERRF

i FER% B

BFREM LN 2 —, TERPAY 2 —F5ERT. KRIRAZE AR ' % —hF
GERT. MSIATEOE NESREMEOTIEAT, HErentJEnn JEpkmt, FREBRETHA I gEnT, RAstit
JERT. R - RANPEESM S OTTEAE . MRIRNLS Ak v 2 — R EIRTIE
AT BEUEAEEONIERT, SRR B S SR SERT . [ESLRAR AT IR, T R BT 5
AT. ESCARMATZERT, BYL AR SERTIE BT e o & — PEEBANG S MISERT. BYL
R G A ER AN 2 — ERBANFR S OISR, BEMLEOR SRR R A R

a2 —

7083, BGI thidfeadr, HAL CKIETFES#TH S Complete Genomics £1) DEIF L7727 A~
Ny THDNA AN —T s N —lr AT A BGISEQ-500 (ICX D RS AT
— 7 AEAT (WGS) % 372 0 DIEATFE TZFEL TRV . A /L T 4D v 2T A LIS T O
IR B E T HIT-o TV D,

—Hl AT D E TROWmY ThD,

Ot h&7J by—7r v A iffT (WGS)
DOF ¥ = WA« (LRI S REHT A HE
- T4 77 —1E#
- —4 L AfEHT (100PE, 30X)
- T—HPEHE K9 90Gb/Hi ik
@F ¥ 2 — kg : 89,000 F/MilE (Fith)
(@BGISEQ-500 ¥ AT LADH
ARG - HL— MR LR
COEREEE BN E L B E D
CEA Ny Y 99%LL B SNP AR TE B
- JREFHORM B - LT el R AR E TR ATRE
CNAANT N By TT—H
@OV INVEM g Z2ug (57 ADNA) YU TVIRE - =12, 5ng/ul
O« HEEEECHIIT FASTQ 7 7 A /L THldh (Q30=80%)
(T — X RN & A B OLGA TR AH)
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iii. Novogene #t: (2011 FEg%~r A EAER) %

Novogene £t (FF[E) 1%, BGI (IH4 : L7/ ABFZEFT Beijiing Genomics Institute)
WZHTR L CWEFRE R A E T U UTRAL L7e T kit e — 7 o= o b S O,
NAFA T H T 4 7 ATBT D EEKEDHTERRE LV —E XA LR L TWDHEET
&%, illumina NovoSeq6000 LA L TEY ., & h&T /) LAy —7 v ZffT (W6S)
EINFETIZRNITA MRT 4 —< 0 X LALHERET) TREE L TV 2,

Novogene ff (FF[E) 1% IGN (I1lumina Genome Network) ZFtH— v ARSI TH 5,

ot AV AN AN

- AT A i HiSeq X 7T v F 74— A

e YTV cDNA JEAE - > 20 ng/ul DNA &= :2> 10 ul

] BRIROE 2R 15 EEALDN (5 —H# e L)
(T =2 TIZIT S HIC 8 HH¥H)

iv. GENEWIZ 4k CRE=a2—Y v —V—MP T AT LA 7 0 —)b R & ARHLi)
(ARY—=r0 1 Z(KR)) #
GENEWIZ (37" / X 7 ZWFFERARE I — E A DR KR F & LT, BNl BEO7T —# Lk b
W DEAT AR — b 2R R ORI IR L T D,
KESFOPLEDO—F & LT, PETIEIER, 8N, KEE, A FVATErr FreTrA
7V —, 77 UATEHANY, BARTIEEER)IIOMICHER LTV,
FDA / EPA MEFRHIAIZE (CFR) 29> 7= GENEWIZ ShE > A5 A%, 21CFR part58, 725N
{2 40CFR part160 ZJIESF L T\ 5,
GENEWIZ (X, A VI FTREDY —ERT 0N, B —TRYT ) h—r v Tt
il 2 DZFERA A Fh LT\ D,
B ) D=l T (RIS — 7 = 7R, T A ) I DT RIS T E )
i A5 & : I11lumina® HiSeq™, X Ten
¥BO7a— ER GEESTA T T il — v TN A T v
T A T ARHT
filik& : ¥216, 000-270, 000,/ {4
ERRUSMI TR & 5 2% itRAE b FEhi
ORNA > —4r v v
RNA-Seq (. HEFEAICBIZ PRI L~V EH~ Ml 8T 227 U7 b — LMt & 52
it

92 https://en. novogene. com/
93 https://www. genewiz. com/ja—JP
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O

75

V.
-

<.
(44
(2B
ES
Hr

N AN

TV — N EHERERE (UTR) 13Xt R 2D 1~2% Lo ED TWARWA, &
FRBEH SRS D 8EUN Z ZITHRMEN TN D, =7 V— L —r v 7%, B
b MEBICBWTEERZEZH - TS, —BRNBLIOFLRERTERZRET
LI DIRITIRITEY — T 5,

F5. 2018 4E 9 A 26 HIZ GENEWIZ i% BROOKS AUTOMATION |2 X2 EINICEE L TW5,

T4V ®R) Bt BERANET S OB ANA A REOEARTET) M P
ST T, MREECHEHA I TWAEL 0EE, K, Y7 hy=7Z2HW»
ALY — E 2D EIT o TV D, ITERIR, 74 Y = R R v 2 —
HEHAML) ITTIToTWD, 2L, RS — 7 = U AT, A & AR v— Lt
LCid, WMREREICREL TN D,

7z. Golden Helix #1: CKE) bHEEIEMBEDOOEDSTHY | [FthiE, 7/ LT —HfiE
DYT7 RNy =T ORRBEWRITTEIT> TVEEETHD, LIT~vA 7T LA K

Ry —r ooV —DX o7, RET—XOUEERICEAL B, HRPIZEEO KRS -
BORFIFFERERE 72 E OB ZRA L T\ D, Aty 7 b =7 2/ L7Z# L. 4TIz 800

L
O

O

O

FlzoiEv, 7 AT O — X —pEL7r o TN D,
v NS ) B — T T A SRR —E R

A A7 2 : illumina NovaSeq6000 / HiSeq X Ten, PE150

v NS ) D AT AL TR — B A

il A7 2 1 illumina HiSeq X Ten

RNA-Seq = FEMEATH— 1" A

i< 25 2 : illumina NovaSeq6000, PE150

FERZFE Y — B A% Novogene £ (F[E) LiEHEEL TV 5,

O

vi.

SNP & Variation Suite fh FFEOBEHFHENT Y 7 b =7
TV b T av—ER) Rt BEEERNE ) %

Agilent Technologies CKEH U 7 4 /=TI &7 T F) 111999 4EITH L ENT=T

A7

A
.

B

YAz A Bl ISHEETRSO Y —4—T, PO IR miTic, #EE, -

HEESL, 77U r—va UERRMEL TV D,

J X7 ARG A ZIEMT TE S L 01T, UTOZEStERBES— AT m A
(Certified Service Provider) & L CHEHEL TV 5,

< 2T T34 F (BR)

- (BR) DNA F v Z"WFSCRT

94 https://filgen. jp/Profile/Profile. htm
95 https://filgen. jp/Product/Bioscienceb—seq/index3. htm
96 https://www. chem—agilent. com/contents. php?id=23129
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cAbEE Y AT Lo A A (BR)
< (BR) B = A

vih 2—m T 4oV I 7 AWK ORFE L O RHEX)

2—a 7 ¢ 7V—E, 44 EIT 400 Oifisk, & LT 38,000 ANLL EDOFE Z a2 25
RGNS I/ AEETH D, FIN—TF DY =) I 7 AFELMIBL W DH2—1 7
A4 Va7 ARR) X, AV I DNA BB, DNA > —4 > AT, N TSEB A, 7T
RERK « SUREROZFEYy —EA~—4> > U —&—L LT, 20 HLLEIZEY B ARENO
BRI -2zt LD, BatoARttiz~nd— 7Y a2 vtn)

OF ) BV v—rr v v JTfiRir

¥95,000 /1 %> 7
<R Fpshfh ST + ¥ 80, 000>
i A5 24 : Illumina Hiseq2500/2000

vii. (BR)~2ornm vz DNy R AT R FEEBER A S N—v g
U # 3F, Macrogen. Inc. ODAMITGRE Y vL) %

Macrogen, Inc. (XJEEEDAMINA AT 7 /oo —p¥ET, KUz onicd s, [k
1% 1997 I Y UIVENIRFOHSE:, Fa v+ V2 (Jeong—sun Seo) I L - TEIN.I 17,
2015 A ETIZ, FAftiE==2—AT7 v b Ly b T HABHLY /) AEFEOMRH Y —2— &
FEE TS,

B ~rmyx s Dyt 1R 160 o EHU EOIREENLEH SN TN A
2T D Macrogen, Inc. (7 A VA, F—nm v #EE, 4—A b7 U 7ITHLERE)
DDNA & —4 AT AT DAHMA L&t TH D, ~rudx 70— 1%, Ll
WHEH LI LT r = — XA DY T, BB FERBI LB THEAIICES £
TS LEFRROERY — V2B L, FEHML TRTWD, FitiE, v7rv=r7
N—TNERE LT UNTEEH, BRESERNS, BEEKESRETENKE DA
FEELXHEEL TV,

TRBREE 7RI A & 7 L BT ORI LY DNA v — 7 A RHT S AT JZ LY |
I 2k IR 2k 7R B NS A E O — B R AL L T D, [AfED S — B R,
R, AR, HALRFER ED 130 2FTbh EORFITM A, BYLFIFIEET, EER
BWFGERT 72 £ 60 A PETLL EDOWFERT 5 2% < OFEFEICHIH STV 5,

« A — 4 v 2 (NGS) Z e — B R

AV 2 FHED T — 4 P— NovaSeq6000, HiSeqX 5% T, &4/ LY o —4 o A fif
Hr. =%V — A= VAR, AZT ) B— v AT DS FEY— A 2 E i LT

97 https://www. eurofinsgenomics. jp/jp/home. aspx
98 https://www. macrogen—japan. co. jp/

159



W5,

ix.
U
YEWIIET, TRRD XDl

(BR) BEMFfE, FOFEE (BR) (MRS
IO MREETH D EE 2 AL IR — S A (NGS) T D= FEA Y T A

2% < OEN, RERRA ORI ZERS & 50 L T U

IO

 BRIEDIRELE)

Do ZREDOWEA L A== O—FRITTFRLOMWMY TH 5%,

#3-11  HEhirt - FnbF e 2 Ze Mt 4
i ZRCIRHT 2
thETy =LAV — A Novogene
bt NS A —T R ST —E R Novogene
b NES ) A=A Novogene
b NET ) L= AT BT T3 F
b RS by — o AT BGT JAPAN
b MRS AATF L SR — B X Novogene
(B A T TL66 oA, A—H—RDT, F—ANETHLHGEIATND)
< 312 FEMFAL - FntfF At O A 3E R S REARAT R AL AL
X REIENT 2 RS R4 I AL b
BGI JAPAN 27 |BGI JAPAN HREA 2
B 71T 34 F 21| X T\ F H AR5
/A= ERNRRE AV 19|~vr7uyxy s Dy EERFE N, 1017 7 et
b /I’:’:/XEJ):(JIJE
Novogene 18|74y HERE N 8ITEAY =%
7 4 7 ARsiTt
DNA 7 v 7 #FFEFT 14 |DNA 7~ ZWFFEFT W, 41Z7F a2V R5ET
PR = %o A 14| B = %o A ERNE
AR 8| H L7 AV AREHIEE | KE A

a—a 74V ) IV A 8|la—m 7 4 Y=/ 3 BRI
7 A

B BARR B BARR H AR5

Repertoire Genesis BT AV FRHIEE | B AR

Amplicon Express TV e T T K E A

Arraystar

TN

KIERZE (Rockville, MD )

U T

W W | W (k|

=T

AARMYE (KBFRAT) (%
D)

dHES AT b s A =R B LT AN AFOCHIZE | B AR
Active Motif 20 1T 34 F KIEARZE  (Carlsbad, CA)
AT FRAF 2|4 T F A F AR A TARHEK)

99 https://www. yakukensha. co. jp/jtk/srccat. php?c=284
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S RO 42 R | IRIETTA a Ak

29" & DNA #FZEFT 2|7 a A H AL
ChunLab 74 ny=y HRENZE
CLC bio |74 nyzr T oe— U3
Integrated DNA Technologies 1|Integrated DNA KEMRE (IDD
Technologies
Phase Genomics TUNT K EAZE

FATF TR BT A VLRG| B AR

JIAF— - Px ok JIAF— Vx5 A=A R Y T o

TRF - A F I RE - N F H AL

Ty ATy TIAF— x| HREHE

—_ = = = = =

TN

Novogene #1)

TUNT = AARAESE RSz FEkrd i3 E

ER 2 REJEDOZFEARIIFE—TH Y . B A — I —BIORMAR > — 7 & (NGS) i dit
OZFEH BT TOBY Th D,

HIERD BGT JAPAN #1723 27, HARD X 51 734 F4k3 21, @ERO~I/ay - Uy
PRUB L9 THY ., EHINCHSD & BARMN 7313 48) . BER 452 4h) . #ER 202 £, ok
E% 18(6 1) TH D, —/. KERDDRIIKT L3, ADdO@EY | KEDOA VIS
tHixA VI 5 Axy FU—2 (IGN : I1lumina Genome Network) &9 itk —7r
Y —ERWEMBOE NS ) AV — S VAR EREFEMML TN D, X, ED R
YR=L LT, BROE I FANAFHR), ALFES AT A - A = 2K . () BRBF Y
2R VABMDoTNDEWVWIERENRDH D, DI, EBEIITZFEA — I — B KEREE
WCHAMNE, BEESEEZ L TWDA Ty —Ab b b b s,

(2) Wity —2r =V —pa% - flik
i. Pacific Biosciences (2004 4E|ZF%N, ARAIIKE A Y 7 =T M)

Pacific Biosciences I1ZKEL U 7 V=T MKt Z b ORA 4T 7 ) ao—4ZET,
R FEYIRER KON DD FH LY TV X A ARGy — 7 T AV AT LE
¢, BEL T D, PacBiothiX, £FOT' Ty N7 —LEH—3F U T NEA L —Fr
> 7" (SMRT : Single Molecule Real Time Sequencing) & ZFEILL TW5, [EIHDFRFID
P45 CTdh D PacBio RS (X, 2011 FIOIZHTE S, PacBio RS 11 EMHEN D v —/4 4
—DH LU= 2 28 2013 4 A2V U—RA 4, 2015 T, [AfkiX, PacBio RS 11

DF) TEDORE % FF Sequel System EFFEIN D8 LW o —4 o ARgSR 23858 LT,

PacBio RS II/Sequel AT AiT—5FL-~ULTU T KA MIHIEAZFHATRD Z &2
TEHy—7 P —Thbd, (SMRTeDNA v —27 = v > FHA, 1Fh0 EDHIL D §
IXDMZEWT — RSN, TUFHFIC Lo TEELND U — ROH55 DL A3 45kb 1Z
HET D,

Ya—h)—= RO —7 Y —TIIMmE R, KE RS RMNTIC b R0 & F 4
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L, BT 5707 MO IERBEH SN T A EFEEOEWAIETH D,
[Ef1%. National Human Genome Research Institute 7>% 2010 Advanced Sequencing
Technology BE&#ZE L TW5, '
AARIZEBWNTS, RBE @ 3E8pF, Bt . hI—FT VXS F oy —n Fiofi
HTUAT LEIRGTEL TV D,

INA AV —T"> N DNA —53F U TS A Ly —F Y — SequelTM 2 AT A0
SRR
O&F ) LT )R TR'TY
ORBUEER 2R — b - Yefa R EZ B o fghT
ORBEFEYDEFET — 27 T & « cDNA T A YV 7 % — LEHT
OF ) LOREEFTZ 2 — 7> NS BT
Tir L/ dlig « 78, 000, 000 4

[PacBio 2B % FE v 7 X]

<2016 - 4 HIZHALA T 4 ANA TN 71, 2hR— FREOSINE ) gt 472 DNA
% L1Z, PacBio RS ITI Z# W Tk M7/ ARRD 100 f5IZHHYS 35 3,000 EHELD v —
JIEVTERATO, BT MEG LI Ky — 7 = o AT O R, EfRe b7
LZHEHNZX LT, BARADBRA L ZNE THE SN T IR o724 3,700 ERTOHT7-
7R ABLE, K 250 FHEEEDRIEIZKI) LTc, ZOMRHE T, FizICFE S L7-Blsl
HAEMAT IR LTEONTZAARANDELES ) AEFH JRGv] (Japanese Reference Genome
version 1), %. 7 21 B4 decoyJRG v1 & ILITABE L7-,

TIVE TR TE 2o 7o ABLY 2 [R5 FTRELS U722, PacBio 23 1 HEIC 1 ik
VL EAufe L Coite 2 LA AR REBMRHER Y —27 2% —Th D2 &, EHITIT,
PacBio TIZDNA Z27 m—= 7 PCREJIET 5 Z L 72 < 1 501 2 L ITEERIEE T 5 FiEN
HobnTndZ e (ZNETOFETHE, DM ZERIELLERHY L) 1L L
FEALN TN D,

EEAETH I LV 77 L Aay Y —2 T A (Genome Reference Consortium)
WEHTDEEE N AZRESNT, BORADOESIFEHRZFEE LTEY, BARANCEL
RO MEZHOEFERITZEN TRV OTIT RV NEEZLNTEY, HARANT / A
BEAIOEREALEZ X D720, ZRT 7 JZHOWTHHAANMEO LD (HARANDILHES )

100

https://www. reuters. com/article/us—science—genome—companies—factbox/factbox—companies-riding—t
he—genome-wave—1dUSTRE62TOKJ20100405

101 https://www. yakukensha. co. jp/ctg/det. php?i=2072

102

http://www. megabank. tohoku. ac. jp/wp/wp—content/uploads/2016/04/web_ID15143_tohokuuniv-press201
60423_set. pdf
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L) HAERRT DL & Lz, BARADEMES ) AEHIONEIZELY . BRADSF /) A
TEHICEE S S ERBIT 21T > TWDHFZEE DN, TNENOEBDORINAE R 2 LV IEMEIZIFR
ETHZLENAREL 2D LHIFESN D,

[ DD PacBio AR BES 2 15 ]

- ENLEBR AT SE e o 2 — BIEEA R v 7 ATk o — D5 ) AETE TR, B 3 AR
L—/4r o —L LT PacBio RS 11 % 2014 4E 11 A2 AL TV 5%

« BT T N2 K13 AMED EEE MR FR 32 FEAIF JE 526 O B An 1 PSR (L O HE R8s AT
HLEAFFEIZ BT PacBio RS 11/Sequel System Zi A L TUW51%,

« REPSLRIFIABEEINE NG & - v AT LF50HE 7 — & 5 A = o Z L[ F B R% I
) INT— B IRNT B o # —|Z PacBio RS 11 #i A L, ESLERFEISEET O /) 2
7 At v A — L U CRRIT R 24T o T D 15,

« X T T34 A TIE 2013 4 10 H 235 PacBio RS 11 Z W= SZ 5t — B 2 242 HE L T
AT

« APRO Science Ti% 2015 4E 7 A2 PacBio RS IT # &AL, v 7 — R —Ao U 280
B2 2 Bilag L7210,

HREOZ S TIENTA3E Macrogen (w7 a2« xR0 1E) Ti. PeBioRS 1T
2. 2017 4 4 A1Z PacBio Sequel System Z3E A L, fEHTH— b 224 L T 518
« /9 E DNA WFEATTId 2017 4F 10 A2 PacBio Sequel Z A L. SZ3CMfbT 2 BAA L7121,
<2017 8 B, JbRICARM 2 E < ZFEAENT A ZE D Novogene % PacBio Squel % 10 BEEA L
20 BBEM@IARTH &35 2 L ERF LRI,

[Pacific Biosciences D EIN]
« )L J 41X Pacific Biosciences 8 12 KAV TEIRL, a7V — Ry —H v
DT 7 AHRER L RFR TR R onEz BT L BER LT,
(I1lumina Inc. VLAY U—RA_ 2018411 H1H) M
ASFEIOEIFER TA NI FTHUATIITRROA U v MO FIAERNR D,
QMY a— N =Ry =y retar ) — K=y ZOKEICED .,

103 http://www. ncve. go. jp/omics/research/facilities. html

104 https://www. yokohama—cu. ac. jp/amedrc/outline/d0md7n0000000cw8-att/Pamphlet_H28_201704. pdf
105 https://ds. rois. ac. jp/center5/

106 http://www. takara—bio. co. jp/goods/info/info58. htm

107 https://aproscience. com/item/795/index. html

108 https://www. macrogen—japan. co. jp/next_seq_0804. php
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