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(O Lipid or lipoprotein measurement
o Inflammatory marker measurement

() Hematological measurement
Q Cardiovascular measurement

@ Liver enzyme measurement
() Body measurement

() Immune system disease
() Nervous system disease
@ Other measurement

(@ Other trait

(O Biological process
@ Other disease

() Response to drug
@ Cancer

. Digestive system disease
@ Cardiovascular disease
() Metabolic disease

.,
O

8 for 17 trait categories
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#H R RKETHEHI TICHTDERKET.
T/ LIF Sy AERMNAKRD B EERKR
XHFELTITHhNTL S,

- Wisconsinj(%iﬁf?ﬁ R NHGRI Working Group® ') X k
RERTHADETEEDZH R 4
~ Vanderbuilt K% % PREDICTEHE e il P e e

% ﬁu 1_% E%;I E%% 0) g 3_-:IFL_J ll‘i Erwin Bottinger | Moumt Sieal * CYP2CLS testing for antiplatelet rx post percutaneous coronary
ZIs ntervestion
— Mayo ClinicQfgKR*>7 / L—7 R oo

N N N AL — < vEB J— 50 § | Rex Chishoim Northwestem Using pharmacogenomics evidence (*om GWA genotyping) to guide
75\ AJ 3:3 J: U;E l% ‘ - *ﬁ 7:* JE{Z: {lﬁ? Jﬁ ?* ZIS prescriptions in primary care and assess risk for other condtions
RN — J— such as HFE/Remochromatosis
- Cern e I' '7- / A 'EE: % jj ) l/ T | Oharis Eng Cleveland Climic | Tumor-based screening for Lynch syndrome, endometrial cancer

Kelly Feazer ucso * Screening for actionable mutations is malignant gliomag and

FH Eg % C BO % ﬁé{ffjﬁ: glioblastomas for biomarker based RCTs

* Tarpeted rx {such as RET inhibitor) of metastatic solid tumors

- HTEBLEREBOMASEAMELT e

Exome sequencing of 1200 early ostet severe Afrcan American
%ﬁé 7__\\_ 9 &_Z Geolf Ginsburg | Duke -;::::;;cht::lmwwm
RREMEHKE IiCOD
Mofit Cancer Center
— Oracle HRI (Health Research Informatics) platform

UPMC(pittsburgh), MD7 >4 —Y > T3 %7 / LIEHROERKERE
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Institution Major Projects Institution Major Projects
MC Wisconsin | Using whole genome sequencing to establish diagnosis in patients Alabama Planning stages for projects in risk assessment, pharmacogenetic
with currently undiagnosed genetic disorders analysis, identification of families for further research
MoantSinal . CYP2C19 " inlatel Baylor Whole exome and whole genome sequencing in Mendelian
. ltestlng or antiplatelet rx post percutaneous coronary il Tt enye i awnats
intervention Geisinger, * Selection for gastric bypass surgery vs other wt loss means based
* Personalized decision support for CVD risk management on genetic variants predictive of long-term benefit from surgery
incorporating genetic risk info * |L28B variants and response to hepatitis C treatment
Northwestern | Using pharmacogenomics evidence (from GWA genotyping) to guide ‘ * KRAS and BRAF mutational analysis in thyroid cancer patients
prescriptions in primary care and assess risk for other conditions Ohio State o Personal.lzed genornlc med study of CHF and HTN pts randomized
such as HFE/hemochromatosis to genetic counseling vs usual care
— - - * CYP2C19 testing in interventional cardiovascular procedures for
Cleveland Clinic | Tumor-based screening for Lynch syndrome, endometrial cancer lopi |
UcsD * Screening for actionable mutations in malignant gliomas and Harvard Whole genome sequencing with integration in EMR and CDS; pilot of
glioblastomas for biomarker based RCTs 3 patients to start
* Targeted rx (such as RET inhibitor) of metastatic solid tumors U Penn Genotyping for assessment of Ml risk in Preventive Cardiology
based on tumor mutation status . i Ll —
T °E - £1200 earl " African Ameti St. Jude’s Pre-emptive PGx genotyping in children
kxome sequencmg v ShTly Uit ScVEle ATTICAIT AT Vanderbilt Pre-emptive PGx genotyping for clopidogrel, warfarin, or high-dose
hypertension cases and 1200 controls simvastatin
Duke * Computer-based family hx collection and CDS tool with 1-yr follow- U Maryland Develop and apply evidence-based gene/drug guidelines that allow
up for perceptions, attitudes, behaviors related to thrombosis and clinicians to translate genetic test results into actionable medication
breast, ovarian, and colon cancer = p’:é“’:jb""g de"ls"’t’_‘s o -
g , ayo * PGx driven selection/dosing of antidepressants
. *
SLCO1B1%S gel?ot.yplpg and Stat{n adherence . * CYP2C19 genotyping for antiplatelet rx post PCI
.
Effect of genetic risk info on anxiety and adherence in T20M Inter-Mountain | Tumor-based screening for Lynch syndrome

Manolio: Genomic Colloquim | R 54 K& Y
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MayoClinic, MD Anderson
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Clinical Sequencmg
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Nic Volker
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Wisconsin XKEJE e

« (Genome sequencing program
— {Z#:#ER (nomination)
PERDIRE - RETOMEEE
— Multidisciplinary 2&EIREESTLEa—
— 68D TERAVNEADURYLY
o ) LI—HFoRTOTSLIZEK
— T A hiREFES (CAP)H K UClinical Laboratory Improvement Amendments
(CLIA)IZ & > TREBA S T-LabolZ4VFEE
— f&#7 : in-houseV 7 + T
=, IZH & LIE-EEICDOVTHRAN
D &F(Zincidental findingtH & H THE
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BaylorEf K )

*  Whole genome laboratory gxiL
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RIGHT protocol: Right Drug, Right Dose, Right Timed Using
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“Center for Individualized Medicine”
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The right ﬂrug and the right dose,

BPREDICT7BRY Y k

15 H OEXKBERCYPZE 4 HITEChip

DS A — 5B T LR

8 HEO Popup

Clopidogrel Poor Metabolizer Rules

Genetic testing has been performed and indicates this patient may be at risk
for inadequate anti-platelet response to clopidogrel (Plavix) therapy
This patient has been tested for CYP2C 19 variants, and the presence of the "2/"2 genotype has identified this patient as a poor metabolizer of
clopidogrel. Poor metabolizers treated with clopidogrel at normal doses exhibit higher rates of stent thrombosis/other cardiovascular events.

Tr is if not
" Prescribe prasugrel (EFFIENT) 10mg daily and stop clopidogrel (PLAVIX) startdate, 10 AM

Due to increased risk of
notbe given to patients:

g compared to clopidogrel, prasugrel should

@ that have a history of stroke or transient ischemic attack *** Not known; please check StarPanel
® that are (reater than 75 years of age
® whose body weight is less then 60 kg

Ciek here tor more information

If prasugrel (EFFIENT) not selected, please choose desired action:
@ Increase maintenance dose of clopidogre! (PLAVIX) 150 mg daily, startdate, 10AM
© Maintain requested daily dose of clopidogre! (PLAVIX) 75 mg daily, startdate, 10AM

If not using prasugrel, please select a reason:

Cick here for more information

T o |

(f not should replace f I thi is not possible

Pharmacogenomic Resource for
Enhanced

Decisions inCare and Treatmens

gnERJLILARE

BFOLTOELEEE
BRETIEY YR kAl
ATV FBEFMORICLS

CYP2C19M Z B T*22MiH & T

1% B BE AYE LD T (poor metabolizer)
mizAEET 5
EHIZREDRBEEIF+HTHS

DEEDSZEF22)TSRIT LI
(Péﬁnn%l741/ MIZEZS5H

dose However, there Is not a national Inthis

Back || Home |_

NEE2UBIZLALEEEFELTLS
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PREDICT

FDA Labels with

Pharmacogenomic Biomarkers

Estimated Adverse Events

Drug Prevented Over 5 Years
Abacavir 3
Azathioprine 17
Clopidogrel 79
Simvastatin 19
Tamoxifen 15
Warfarin 265
Total 398

Class Sample Drugs Enzyme
Cytochrome | Quinidine CYP2D6
P450 Carvedilol CYP2Dé6
Clopidogrel* CYP2CI9
Metoprolol CYP2D6
Prasugrel CYP2C19
Propafenone CYP2D6
Propranolol CYP2Dé6
Ticagrelor CYP2CI9
Woarfarin* CYP2C9
Atomoxetine CYP2D6
Fluoxetine CYP2D6
Fluvoxamine CYP2C9
Risperidone CYP2Dé6
Tiotropium CYP2D6
Tamoxifen* CYP2Dé6
Tacrolimus*® CYP3AS
Other Simvastatin* SLCOIBI
Azathioprine* TPMT
e Warfarin* VKORCI

VANDERBILT &/ UNIVERSITY
MEDICAL CENTER

*Denotes drug-genome testing in the development pipeline for PREDICT.
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Fo2HKA I Vv REE~DHHF
EIAHIRaE2 (Liquid Biopsy)

§ CIZENATIEFHY U TILDEGEFERE IO T 7 A ILHK
= T2 78 OncotypeD, MammaPrint HEIZH 2 TWNSD, Fiif
ERONA AT —HWE
mlcroRNA,IiF‘/ Y — L
— #HRISLRNA (exRNA)
— ERRE  BhLmAgatt EREXEEBNARTES4Y%
— BENAAIELVS—  NEDOSETOAD Y + (79(EH)
. IHﬂjlﬂPmiRNAﬁ%Eﬁ’i*ﬁ\ MiIRNAF v 7. Biobank# %] L T ke PRES &4 %

/&ﬁiff‘ﬂiﬂﬂn/ Liquid Biopsy
EIREBHMAE (CTC)
— {EEmMIRNA
— fEIRDNA (FEHHf3) : ctDNA
— {EIRHMAES/NE (Exosome)
— BNAAERA—L
75\/\/0)Early Detection Research Network (EDRN)

— NIH, exXRNADOHFEIZF &
— NCINNFE, WADEREIFKR. stage N1 A< —7h
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E MRBEAIZTEIR L T DOmIRNA
JSEIRERZEI/NM A< — 1

Glioblastoma miR-21

Saliva Glioblastoma miR-21, miR-10b

Oral cancer miR-ZOOa, miR-125a
Tongue cancer MiR-184a

miR-25, miR-223

miR-21, miR-17-3p, miR-155
Breast cancer miR-195

Lung cancer

Serum/

Plasma
Liver cancer miR-500

W Ve Colorectal cancer miR-17-3p, miR-92
W Spinal fluid {1 Ovarian cancer miR-141, miR-200
1 " Prostate cancer miR-141
Bladder cancer miR-126, miR-182
R~ | AML miR-98
Circulating microRNA in body fluid: a new potential DLBCL miR_21

biomarker for cancer diagnosis and prognosis

J
M Urine

Kosaka,et al Cancer Sci. 101, 2087-2092,2010, Ochiai Mod.



) LAV RERE
EvIT—3R—XEED
& [A]




KEIDT /) LAy AEED
HEAE - ST{dRE #E

LI

LY—BREYZBEEL-REAN 0O b=
HBDRE T R T 5 EZFProjectt>Consortium

H

NACHR :
— National Advisory Council on Human Genome Research : NHGRINW ¥ &
— NACHR working group
— Tearly adopter ZEHTEADRBRERAL, FLHTH/ LEERDRELXRTT D
EGAPP :
— CDCP (Center for Disease Control and Prevention) AVg% 37 (2005)
— Evaluation of Genomic Applications in Practice and Prevention
— EEFEHEOM. ERKR RO B4
CPIC: £HE7 / LFBKRREI Y —VT LA
—  Clinical Pharmacogenomics implementation Consortium,
— IS ) LBESRY T—%4 (PGRN) ® * >\, PharmGKBMD X % v 7 THE,
~ RBES ) LAA @DZ%:PIC guideline) ZERAKRR. ERKEREZEICIRTR L. PCXERERM A < B
KTHWONhEZ EZHB
ACGM (American College of Medical Genetics and Genomics)
— Incidental finding#t23& 1) X + (565 &15F)
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NIH TEY Y T—2 88~ 5tiE

“Big Data to Knowledge” (BD2K)initiative

- DHIORBHRGERITOD Y b 1999

- A RERIERE P AT E(BISTI

— “Biomedical Information Science and Technology Initiative”
- BD2K: "Big Data to Knowledge” Initiative Bifg 2013

- [57—% - FRZFICAHAI HAINHREZBBZEER] WG

* WG on Data and Informatics for Advisory Committee to the Director (ACD)
of NIH

(X HIRENDHEE
— WMEEDE S 2014FH 5

— T—3HEDI=HDEIEKE (Associate Director of Data
Sciences) Z#{Edi Boune, PhD.

- Francis CollinsEB : NIH&EE TOELEIE ]
 EGERRRCEROEEE R, EROICEAT FERER
T—R2%FERAT S
— TEYSITT—20OERIFEIFE L]
— NIHD, COEGZEEY LTS, RABRE - f-T—21EEICx
TRE7IRADOHS - oI ETEBHLGREZTE-T,

1=
1-



http://bd2k.nih.gov/

NIH BD2K & E D EE
s BEEIZCEITHAT—3RZFENDEXCOES|R

— Center of Excellence in Data Science

+ Uni. Pitts: Center for causal modeling and discovery of
biomedical knowledge from big data

« UCSC: Center for big data in translational genomics
» Harvard: Patient-centered information commons

- T, IRVETKE, 41U/ ARELHELLEER 32M$

. Data Scientist A#ERK

- T—A F B F5| DDI (Data Discovery Index) Consortium
— Data discovery index coordination consortium (DDICC)
— T—AR—ZAHZOTDHFHE - PUDMED®DDBR

— UCSD: BioCADDIE Z Hi»[ZDDI

Ll

FHFH
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ObamaX#fifE &

Precision Medicine Initiative

20154, —HRFEHETHRK
BEREERE. FBFEEE (precision
medicine : BIEESR) DHEE

100 B AN af— FAFZFE. GXE
25012H (215M$) @%ﬁ

—130M : NIH, 10085 A a7R—

— 70M : NCI, A D |~“54A‘—3§£

—10M : FDA, T—3 R—X G %

— 5M: ONCIEERE, [FHprivacy,security
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BEE_JOS xS FreMERGE

BII5E : Nat. Ctr for Biomedical Computing : i2b2 X DEET—4

phasel (2007-2011)

— BF HILT %E L TERRKRphenotyping% 1T >

— EMR : E&FKphenotyping & BiorepositorylZ# D { GWASHA]
geM (EMR-based GWAS) FIFRIZBA9 HELSIEIME % #&ET

— eMERGE-I: Mayo Clinic, Vanderbilt X=2, Northwestern X=

fd: E 5 ﬁﬁg& Group Health Cooperative —— Ch;:d;ar;;;dlgl(;sh;i):al of
Essentia Rural < —
phase Il (2011-2015) RPN B e Y
{ “/A & ealth System
BFHILTE 151K'|ﬁ$|§0)ﬁ‘ﬁA(% ), [ — [, VY |
c BFONTADT/ LIFHROIKE || 7L e e

- PGxOEEKRICAICET 2HT70C 2y |~ Brai?’.
- #E[E 4t Return of Result (RoR) i a

— AREER A eMERGE-II& YNt 5
- IMNREEE & Mount Sinai/Gesinger e X 3
C SER Consortlum & II ason Hospital Medical Center m’,’f:rff'y‘ Coordinating Center

— “Clinical Se uencm% Exploratory Research” 2> —v 7 L
NHGRIIZ & Y FE1

— BRRERIRZRET 21=ODET / LIT X — LEFEH

- i g l s
Mayo Clinic ™ g \ ¢ University
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MK 7

12b2 (Informatics for Integrating Biology and

the Bedside)
« BMIREHoWDIFEHRZE
FiE (sub;ect) mhEE (predicate) B HIEE

(object DRYTLUY b (ZO8HA
RDF : resource description framework)

TR,
c AL EOV—LDEAEDLE TRERATEE

E9 5. BFEBERET
- Star Schema: 77— RXR—XXF—T D 1
D, ZTOHDIZAET 5
observation_factT— JJLIZE#HEN 5,
tranSMART = FS VR L—23FILEY
EEHED TS5y bik—L
«  tranSMART Foundation|Z & V) B
=N T L\%)T—jo“/‘/—Z(GPLB)
DR IoikE:

NDYTbox7
- Bx)® (outcome) A EIZ& i
L. E—| kw7, *HF‘aEIﬁH‘ﬁ NS5 RA
*ﬁ,iﬁk ekl ET?H#F'HEJ’ i
7‘8: E O)ﬁg*ﬁb\_]- Fll:.

Node

i
/

7]

Description

Biomarker Data

BEERER

Patient Dimension

PK | PatientID Integer
Gender Character
Age Real
Mother Tongue | Character
Religion Character
other attributes

\

Eitor> has—h

Concept Dimension

PK | Ontology Path | Character
Attribute ID Character
Attribute Name Character
other attributes

2 NDRFE KL (Phenotyping) D fERE

R E LIS

+ @ demotransmart.etriks.org

Search [T Gane Signature/Uists.

Soarch Toms | Navigate Terms  Acros Traks

e

1Pt Swapes

402 vcun P e Gt G3€5108

278

o GSE1382 (387

4 Endomairal_Carcer_Selveson_GSEIAS60 (5T)

I Projecs

4 1 Mutple_Scieross_Gurevich GSEVB245 (84)

53 TCGA e

5 Broast Vv Carcnoma [BRCA (40}

Measurements of biomarkers such as RBM antigens, gene expressions,

antibodies and antigens in ELISA tests, and SNPs.

Clinical Data

Primary and secondary endpoints, and other measurements from the
study.

Samples and Timepoints

Tested samples (such as tissue or blood) and time periods when the
samples were taken.

Scheduled Visits

Periodic stages of the trial during which patients are seen.

Design Factors

Sample Factors

Compounds invalved in the study, dosages, and regularity with which
the compounds were administered.

Note: With clinical trials, this node is typically named Treatment
Groups.

Patient information, such as demographics and medical history.

3N -Nods wnges (270}

Visit Dimension
1 PK | RecordID Integer
= Patient ID Integer
/)-lo);R DF H) Location Character
AN
7b/|~|ﬁ$& Start Date Date
Observation Fact End Date Date
(%) other attributes
PK | RecordID Integer
PK [ PatientID Integer
PK | Attribute ID Character
PK | DoctorID Character
PK | Creation Date Date
Value (Character) | Character "
Value (Number) Real
other attributes Provider Dimension
PK | Hospital+DoctorID | Character
o \
Doctor ID Character
Doctor Name Character
other attributes
<
Gansrate Sumemary Stsstics | || Summary || (@O | S Mo | G| @
Comparison  Advanced Woriflow  Results/Analysis  Grid View  Dms Dpot  Beport Jobs o

Summary Statistics.

Query Summary for Subset 1

(1Publc SugeuPubic Sud

Count

Mistogram of Age

TC0A Stus
oo (SO Sanei Feco End Porwid
HBLNING )

Subject Totals

[ Query summary for Subset 2
| (Pt Stoseneusic S1.0esTCOA SudesCoon
nncarcioma (COAD] S FacsondE e Pty st
\ FIOECEASED )

Comparison of Age ©

Subset 1 Botn Subset2

20 o =
Subset 1

Mean 085

Subsat 2
Woan: 71.27
Madion: 705
a7

|0 10m
| Date Pt 26|

[ °
FEWAE

" °
e
unnown | 0

o

0 amn
o

= 2
o

m-m:() sml(h)
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Precision Oncology— Watson

Learning system® A a] X 14%: IBM Watson
- BRESENE., KET—IN—RXFER. BEEMZTHESE. Deep QAY X T L (jeopardy)
— MITOSTARTEMENSF V54 VERTEQAV AT A BlZ LV ITIILIGERIZH#
—  CMU®MOpen Advancement of Question-Answering Initiative (OAQA) L X T LMNEHE
— %Eﬂ?ﬁﬁlﬁ:%%ﬁﬂm-‘r#x FEHERTET IHMBRLETZILII XL, THFRMOOHBEZR
— RHARBEHmMEE. BXHERT. MHEERICEYREOFHRENZ VAT LO—RRABFHRIRICEHR
~ BAEEEMBICICHAINIMAZNZEER BIZE, A—RILE) HER
Memorial Sloan-Kettering Cancer Center (MSKCC)
— The Oncology Expert Adviser software (OEA)
~ IBMTU bV UDOHERNBSSUVBEASELERME . MSKCCARF > TWHERRKRME (5F -7
J LTF—5 . RAREBORAL YRS FURE) 2aaht, BLOBEICE > TREDAR
FHERET DHDICKRID, BRFOMAEICE DL =HMALZHIBEROAERDERFKEZRH T
New York Genome Center
— AAEMENMPABBICHLTEIYRIMERNZ 72 RETEDIEIXIETHAY—ILELTY/ L
MREBERIZTY A > anf-WatsonDEHIES X T L
— BUIDOXRE L TRESDglioblastoma (¥ 1) 7 FHREE) . 7/ LB & ERIER. EF
Mo fERLAEZIRE
Z Dt DWatson® it F
— Cleveland Clinic
- MIEEREEEFIOIIL, RENLGEKR I 2L—23 2 OF T, WatsonZF®EEHICFIAL
TIERFIZ 571, WatsonD#RfizFAL-EREDZERHEFTY—IL
— MDA Anderson
— RERITEYGEE ZZEBER oZR(clinical trial)

TMDU



Precision Oncology - CancerLiQ

Learning system®D A eI R 14%: ASCOCKEERKREFES)

 The ASCO CancerLinQ initiative

— “Learning Health System”# % L\ "Rapid Learning” D=
ENAVRBDBWTERT S,

— T—ADNINSOREZHRE. £651t - ZEDHIZ(EHR)
Mo REDZET—XERODTHI S

— FLWERKABER., A4 K314

— RREDEFSBICK >TITAADHNAER T —IR—X %
BE, EPAVIZTONTI~2FANDEHZEDH S

FEUATLZEEL., REGZERT SaBEM# = Hia

5, HAFE, —a—0Oxy FEEELTEE,

« 20134 CancerLinQD 7A b2 A4 TH#5EM. 105 ALULED

ANAZER. TERBRARGREES
TMDU



Precision Oncology — Cancer Commons

« Cancer Commons Initiative
— Rapid learing® A > 7 5 &{ig
~ BH : BEDOEER & RFTOIMFZEH
— &% @ FEFZE D Donate Your Data”(DYD)% &%

- E&1E L THA

TIZEZDELDIZT B, "e-trials”

— MelanomalZxt 9 4ipilimumab

- Deeplearning &5/ LA T v AEBEADIGFE

- EEADIGH

- Z2Bk=—a1—0Oxv b
~ SRR

t

Diagonal




*¥ERMY ./ LT—2R—X \

» Craig Ventor “Human Longevity Inc.”
- BFR - &F (BRFwHR)
— 7/ LR, BFMiaa® (Hariri& #£(2)
— FIHAEAR7000{EAEEEHIR. HisegX 5sets

— —4E40000%7/ L (HEMNLEANFET, BF - FEED)
IRELRADYT / LDBZESH. ERIKIEHR L UNE

- BAMELSL —HBS5ADERES/ L
— HYA (Moores Cancer Center & 12#). #ERE. SRR
EDHRNERIC
— Och F (W=EDOEMR) Amhd
- Google X7 AL x4 ~“Baseline”
~ BEICEHETOIREHER
— Conrad AM % & IZDuke XK A>Stanford KEHH 7
~ IREL754. kEEBRMNLGNAAT—hEL. SEILK

TMDU




N A - EEIZHIT3Big Data

- HEM D FIFHR (Genome/Omics)
~ 7/ L F 2y 9 XEH;., multi-omics
- FRIKIRIEZRIZE! (Phenotyping)
— eMERGE-I, PheKB. EWAS
- FN#FE R X 7L (DataScience)
— Data-mining, Knowledge Discovery, A LXNgE

INAATEBDEITHEY Y T—4

7/ LIEER +  ERER - IRIRIEH(EMRE)

M F R (learning) X T LA
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MEREKA S v I RT—RR—X(iCOD)

- TBRENS FHERICEIKHEANBEIEERE (ASYIRESR) IOFEILD-0IZ
(iﬁ?&ﬂ’]"?f*#&&ﬁ*ﬁ EDREFRFEICRRDIT=#H— ML REGBREIRRL
BET H0micsBIRZEEFEH A OIME T H_ENRETHS,
ffﬁﬁH’Jﬁ?fﬁ%T—’)‘l’\—Zﬁﬁﬁﬂi’ﬁd)iﬁi&%d)%:-IEE’J*ﬁﬁ’Eﬁ:)

. Shimokawa ,K., Mogushi, K., Shoji, S., Hiraishi, A., Mizushima, H.,
Tanaka Ht. (2010) ICOD: an integrated clinical omics database based
; on the systems-pathology view of disease. BMC Genomics. 11: S19

MEREH Y 7 g R Omics)
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JiE 51 5l D 53 F 19=

T

3 EGERTB R 0D 1]

EEEEEEEEE“FEEEEEEEEEEEEEEEE

BEFG: F-B-B-R

A

ERTRIZAKEFALSNHI-MBUHLE  BERKEEDN S
BY : S54812 )Pk ik. BPICLOAN B Y g XL BHNn >,
SEDERIC T2 IR WIS TIRRM. early phase TIRLITH—1BFH RETT. late

BERR (b)
PIBREFIR (SM)
pStage @

MR ¢

Fhovh#H nIro -

W
o
lCOD Integrated Clinical Omics Database
\J . |
OME " RRRT DIRE HOME HmFRASvo2BE #f-% vA207LIBRHFI—270—
FhOUrEE DIFOH
E Crev | aaepbR - 5% s
T K
g FAT
g a 1: 01001032 Hepatocellular carcinoma ¢ @B E) Hil g
R [0 FRsSmR s ss 8B4 Bk mgw -
RIEE T=TI,N=N[I,M=M[I — B
"% HERR
*-0—F: 2: 01010162 Hepatocellular carcinoma (fF#BE)
[ ) m)ﬁssﬁgﬁt}]sﬁ
EEMAT-2IcoUT BRH: l%i! T=T4, N=ND, W= HD
HAEIC T, HEDE # BRI - = =
i . Ay
EF B ERICERLTLE EEIR e . ;
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o . RE =} oL =3
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)L FTETVORAEREEZR
AHEFRAT L

s MEBBRAZIVIRT—EIR—X

- BARICER/T Hh. T3 —AR TRk
HONEETLHEN., 20051 H S

- EREE L ETETLHIAXNELEZAOND

— Population (& A) %! Biobanké& %Eiﬁ
MEZ NS, FIFFEEDR—
Biobank & DEEDANBTZ TH S,

FRRRIBE A ) L - 3 w9 RIER

DHEFERRDORITAXNEETH D
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Vanderbilt@) > X 7 L

+ BFALTRENSERILZE-SDT —2 A—X LEEIR
BREMGERL-MEY > TILKY 73 HBioVU
- EHR-driven genomic research (EDGR)MD 3 X T Ltk

________________________________________________________

TEFAHILT (StarPanel)

VANTAGE BioVU . - N N b
RAFNDY 1) LT —4 R%?\Ce%%tyge%)%ﬁ R DL SURES
DNA+I%Z (17.575 ) MEFADH ) o . -
Synthetic Derivative : 2005 AL EDE£t
B PR TE RO R IF R

~  BERICFAFREGARS

~ BFALTEHEZHAEMOETERILLT
B B 1& 5 DDB, Case-Control study

i - HEA~OSMiLopt-outF
: Research Derivatives : (E&{ELLET) @RI

Synthetic Derivative

E& LS -ERRIEER (23075 14)

NDEEFHRT—IN—X

PREDICT : B&ER LN ILDEIGFRITIERIC
SY. EYEHEABLLGEEEZRERT S
AT L (EIH)

N F I\ LEIRTFEE

BioVU : Synthetic Derivative & E#E BT g£%5
Genome DNA & Z D 1EER

VANTAGE Core : /A A /\> 5 EE . DNA
W - 5/ LIRS

________________________________________________________



MEBMEASYIRT—EFIR—=XD
EXEE

MAERAI VIR - T—ER—R 1| _ L ‘
(integrated Clinical Omics Database) : BFNILTHO ANSNIZEREK - &

oSS SRESTTEET TR R L BUSHIERE KBS/ b S v

| AWM AR SNF=0FIRHE
B I 5 &
sr/mr || wuEm || (e
sl || || 2Rz || || ;mzn

1. T—2ERNEER
BFHILTHhoDELRFERZE
phenotyping L TERAED R I

RE TP DFIEHRIESY / Lldvariant call, #
MR D F-EEER1ER 3 v 9 RiFHRIEsignatureEER Z il
MET—IN—X (29 %
fromT s T R 2. MET—IN—ARK
| e EDE DB T—ABAMRFTDOLE
§ FaTeren SREREGE || RDFLAbi2b2A R &
T el | 3, TSRS
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Rk Eid BR. BHEEOE LR T LERR
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BioBankDEIRNDH K

BEEBDEEICOI=-S5FERE) AV ZEHHAE

REFRED<IRE (BB ZERXEENFRE> Z %A

UK/ A /N2> 0 508 A

— 45WMM 5 69mMMDE0F ANDEREEDHEREIC OV TIMRIEARZE
2006 F M H2010F DEIZED . TORRERINAZERNT &
BRONAAFNVY - TADT Yk

— 2FM BBMRI (Biobank/Biomole. Res. Infra.) 250Biobank#f &

RBit AT 4 BILAA/INTY (Tohoku Medical Megabank)

- Mg RO R— K~ (80000) : B - sFRDEIRDEERER
ik ZUINE, aRh— FElOEF‘aEJJ_EJT\ REDREV RV G EZ
e, RHE ZIKj(FE“‘ #DPTSD 5 DA &

— 3 ask—F (70000) ., 2AADHERICOVNTHEE. R
H - BEOERXRBOETRIZEY / LBEIEHRZEZSATE. EiG -
IR IEHRINE, total 150,000 subjects

ZDI(ZH . &E Nagahama 37— k743 £ K ith TBiobank
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Life-long (life-course) health care

- BEFHLEROFHRERE L L TOPHR/EHR
— TEE#GEANILA 71 (life-long, life course hc)
— EEDPHR : 7 UILF—BMERGZED ) R B

— IBFDPHR : £EMNRERGIECS (T HEE

T—RA

- EIZ[GMBBiobankEtEIZE T 5 £ EE!
A EEIG - REZRDIFEHROETE
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- Rt EEEEDOHY A
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e Quantified Self
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Dr. John Halamka

Professor at Harvard Medical School
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Stralght from the Shoulder
John Halamka, M.D. PGP#2

N ENCL ) MED 31534 WWW.NEJM.OR
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IPOP (integrated Personal Omics Profiling)

Personal “Omics” Profiling (POP)
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Life-long (life-course) health care

- HEWERKRE=2") I DBEE
— Life-long healthcarelZ & 1T % &= B FIE
D F R~
c BRIEFHERTFRINAAT—H
— SEH|EE (preemptive medicine) ~ Eﬁ:lnifemedicine(&rhouni 2005)

1 By making use of precise molecular

— Liquid biopsy GRIE/NA A —7) | oo duenn:
mafEIRRNA,DNASTE], HYA - | before disease can strike. ]
TILYINA I—IER ED T4 g

— DIY genomicsMD #E

o 1] ;Hz AN =) ;Hz Y- L s b
RANET o ;

[ﬁ\‘iﬁ%w%«:m{aﬁtiﬁﬁtlﬁ%#ﬁ%ﬂﬂﬂ}

reactive 5]‘:?9? §$ — proactive% 5ﬂ|] z‘, £ RERE|  |1EoCIBbY bl REIES

3



u/ﬁ%% ")75\& 5 :g‘:\i LT_



