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- Population medicine®/\5 & A LIk
— <One size fits for all>DEFE (L £ X O/ Y 3L =78 LY
— Personalized (Precision) medicine
- BERAMEEEZERT S-OIC<ERENZ—2>%
WEMIZEARD - HFLWIASATDOEY T T—4
« ECFTOHETHEIET NIE LD
- Clinical research® /N5 % A L ERih
~ EERMIEARIZT A HEEDEHERCT
— <statistical evidence based>
— RCTOBLIED b DFEIN
— [EAR] et - THERL HMEAFTEGORRKRMBESRE
— Real World Data: E v 77— 42 #1385 % (BD2K)
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Wisconsin K& RE
- FRERAFBEDEEREEDEZE
Vanderbilt X & ZPREDICTETE
- ERRKBBROZEM
Mayo ClinicQEgKR 7/ L —r R
- AABLUVIERICHRLECHRERIZER
- 105 A%/ LDB
T, BRIZHDELDIZZHDRAERE
DFEHREEREROMEZEHNELT
MET—FINR—X
« Mofit Cancer Center (Oracle HRI )
. BIELS R Merk & RO 24y

NHGRI Working Group® ') X k

Major Projects Major Projects

MC Wisconsin Using whole genome sequencing to establish diagnosis in patients Alabama Planning stages for projects in risk assessment, pharmacogenetic

with currently undi d genetic disord analysis, identification of families for further research

Mount Sinal . OYP2C19 ina f platel Baylor Whole exome and whole genome sequencing in Mendelian

u ¢ Festmg for antiplatelet rx post percutaneous coronary disorders tolmprove dlagnasis .
intervention * 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 * 1L28B 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 * Personalized geno‘rmc med study of CHF and HTN pts randomized
such as HFE/hemochromatosis to genetic counseling ys usual care
— = = * CYP2C19 testing in inter i cardi for

Cleveland Clinic | Tumor-based screening for Lynch syndrome, endometrial cancer el

ucsb * 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 UPenn ing for of Ml risk in ive C
based on tumor mutation status program
Moreh = . 1200 AT Amen St. Jude’s Pre-emptive PGx genotyping in children
Qrehose E!‘.?m.@ set’uencmg a P llﬂ?rw onslet Severe Airican American Vanderbilt Pre-emptive PGx genotyping for clopidogrel, warfarin, or high-dose
ypertension cases an controls ! ;

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 prescribing decisions

Mayo * PGx driven selection/dosing of antidepressants

* SLCO1B1°*5 genotyping and statin adherence
* Effect of genetic risk info on anxiety and adherence in T2DM

* CYP2C19 ing for x post PCI

Tumor-based screening for Lynch syndrome
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K E D EEGenome/Omics/BigData®
IRABRODEARICHE

Nic® REFABKRBEDOWES — “Roar in the world”

BRERWESDE#DHI XIAPOZERRTE - BREBHE . .
Wisconsin

2010 Wisconsin X2 f& 5 Vanderbilt preemptive PGx
test (PREDICT) Bf#4

BaylorEF K=
Early adopter Mayo Clinio

B HA Vanderbilt 24 &

v
2013 | ¥/ LEROER®EMH NIH “Big Data to Knowledge” §tH (2012/13)
"y NIH BD2K initiative B4 ACGM incidental finding list 56 genes (2013)
CIEE S g7/ LaV)—T L NACHGR report “Future is here” (2013)
B CPIC guideline, EGAPP guideline 2013.14

[E = B3 /Consortium
R 1A

N4
FINTHHE EEEE NIH “BD2K COE in Data Science”, DDI (2014)

2015 Precision Medicine initiative ASCO “CancerLinQ”, Cancer Common
BURDH#E 1 M genomic cohort “Precision oncology”
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Nic Volker

XIAP(XEEHT7 R b— XBEEZ VNV EER

ZE  TGT(cysteine)—TAT(tyrosine) (203 H)

THRE—DZADEERF REZRNZGZHREIT HHORE
ZBEE HhFETOE NS/ LEIITREISNTLEG
LY 23020 a3aoNnNIreFUNRUO—RNEET

Clinical Seguencing

Wisconsin /MNRJERE (£2K44G1) 20094, 3F D EBEF,
2EMN O RETHDIZEET,. BOW=5 L AITEEIFKAE,
JO0—mNhEEESH, v a— /J"@EE*E@E‘(K?”’E&L
2EMTLI0ED AN VIBRFHEITOLBHKZ
1BUIRT, SHLLETSEENL A oT2(A. Mayer) et
Nlcd)éIjF-‘J L DES RS — OIz*j',iEE :

Medical College of
Wisconsin, Human &
Molecular Genetics

I & 5 EEBIEEER (20104658)
2010F7A#ILIZF. BELAERN S ETICEIE LT, (amajor moverof
REIE. TEDBFLEEDLRREREEFEE > TS, o o o)
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- Genome sequencing program
— NicE[Z#W T (BFE3RFT6HI) wisconsin
— {=##H:EIR (nomination) o

c EERDRE - PETEMERE st e
— Multidisciplinary B2EFZEIRZERTL E 21—  WisconsinErixz vew)
~ 6-8EFEDTERA LV NEAD ) VT il P HMIGEEE
s B ) LA—HURTOH S LIZEE = |
— 32%5/ L 550 BT XY —L QuisFaAET) in e
— 7 XA HFEEESR (CAP)H L UClinical Laboratory
Improvement Amendments [Z
L > THEE I f-Labo(CLIA). #IE5iE, Froedtert Fl
— 247 : in-house®Bioinformatician T
- =M, IZEE LE-EEIZTDODNWTHARN
- DF(Zincidental findingtH 2H THE
- ACGM#I&E (56:E1xF)
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- BaylorER K=EmE5E .
— WisconsinlZ#t LN TERRR 7/ LBZSIARAT &2 N s
— f&FE AR IZWhole genome laboratory £%3ir (
(2011.0ct)
—In-house To—4 UL VT IEERESEDIC
— CAP/CLIARRREDREAEE Z RN L EIT 5,
% 'Cd)ﬁﬂﬁllﬁtrmu

- nm \¥1§"K%%—' J:O—CﬁfF*ﬁ' !f‘i%$|§i

« TDIEM
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EB{EE®E (ndividualized Medicine)

EBRFICEYT / LEINFENWGS)H S WL I+ — LEESIEER

(WES)
10F NEE (BB Oy /L T—IR—XIEE

eMERGE 22V — L7 LOMEAMBD A N—
phase | (2007-11)/, &0, phase Il (2011-15)TIl&
RERBRIBICETET/ LERODER
SFlnh 4/ LEHES (PGx) BE (Weinshilboum) &

4 LERBKZIE (CDS) MEFHILTEMRIZEH
RIGHT protocol: Right Drug, Right Dose, Right TimedﬂUsing

“Center for Individualized P . w1 & v o
. - — =/ Ry T _ Merthwesir S
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8 HEO Popup

Clopidogrel Poor Metabolizer Rules

o o
Genetic testing has been performed and indicates this patient may be at risk 7 n t I~ 7 I/}LMﬁ
for inadequate anti-platelet response to clopidogrel (Plavix) therapy i; 7: }l} — ‘ﬂzi
TOESHEMT

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 clopidogre! at normal doses exhibit higher rates of stent thrombosis/other cardiovascular events. Fﬁ % 70 i t V) 9 X *J'L .[ﬂl*i ﬁ“

Tr is if not

© Prescribe prasuarel (EFFIENT) 10mg daily and stop clopidogre! (PLAVIX) startdate, 10 AM X / |\ EJEJ % $ 1TI 0) 1& (\ L ﬁ

Due to increased risk of to clopidogrel, p grel should
notbe given to patients:

9 P

@ 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 than 60 kg

S CYP2C190) £ EItE T2 2D 15HH 1
If prasugrel (EFFIENT) not selected, please choose desired action: 1‘% ngj*%ﬁg 7b§1g l, \ 0) 'G‘ (poor m etabo“zer)

@ -Increase maintenance dose of clopidogrel (PLAVIX) 150 mg daily, startdate, 10AM P
© Maintain requested daily dose of clopidogrel (PLAVIX) 75 mg dally, startdate, 10AM _[ﬂ]_ﬁ H ,;,i IE 'é" 6

If not using prasugrel, please select a reason: ﬁﬁu :]:Q'—}'_- o) Ft; % lj: Z: _|_ éj\ -G & 6

I Contraindicated for prasugret
1™ Potantial side effects
I Patiert opts for clopxdogrel

ey DEEDBEF22)TSRAIT LI

Chck here for more Informstion - (Pé‘ﬁnn% 7 4 Iy F)I\EK %)75\

(f not should replace f I thi is not possible
dose However, there Is not a national Inthis
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[EFRI7ZR(germ-line)] 47/ LZERAS #2p B8R i

Manolio (2009)

LR (CH S - BRI ER ==
_ HBHS L =R
© 2MMTHEELEL TH—00.5%EHE B "
»  J& /B[R K& {5+ (Disease causative gene) e —
- RRAH/Linkage @i T
- 1980FERAD: NUF U kTR Fm e
—~ CAGlY E— F HTT&IEEF, 99%2BEHE
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— Ongoing state of disease progressionz &

GIRIERORELZIE XL Y B < ZE1E Predictive Omics

w9 AERE (2000~)

MEXRH] - RRIRFHICEILT HEN D FiRRER]
BROAHERYT /) LEL+T7 / LUSNDEEA S v I RIZEDICER
AMADER & B
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/ #hka \
TR % ~~2300
lllll MWMWML § genomics ()
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distortion (dysregulation) of molecular network
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2.

A

X

P

B FZEEDETE(undiagnosed disease)

EESNTWET /LA v AER
1.

FKADEEEEDWGS/WESIZ &L 5

Wisconsin K= 5mfE. Baylor K=EJ&EIE
HDMNADWGS/WESIZ L 5

Driver Bz FZEDRFE
Mayo Clinic, MD Anderson

2o

3. EGEENADEFHREEEF

BRCA1/27%: E Dz hh

4 ER|RBIBEZEDZSEIEZIT &
BFHILTADEZE (DNAT7 L A1)

Vanderbilt K=J&BE - Mayo Clinic

lrh-.1

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

LI

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

H

*  NACHGR :
— National Advisory Council on Human Genome Research : NHGRIA &
—  NACHGR working group
— early adopter z RO TEADEBRZHEL., FLHTY / LEEOREZRAT S
-  EGAPP:
— CDCP (Center for Disease Control and Prevention) AYE%3Z(2005)
— Evaluation of Genomic Applications in Practice and Prevention
— BIEFEZWEOFM. BRI R OE )R
© CPIC:EEYT / LFBRREEZI VY —VT LA
— Clinical Pharmacogenomics implementation Consortium,
— EBH ) LBHESRY FT—% (PGRN) D * >/\, PharmGKBMD R % v 7 THRK,
— EBYS ) LA F 2 X(CPIC guideline) #ERERR. FBRKREEICIRRL. PGXEERMNA
CERIRTHAWLWLNAZEZHM
ACGM (American College of Medical Genetics and Genomics)
— Incidental findingD #2E 1) X b (56:815F)
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“Big Data to Knowledge” (BD2K)initiative

- BD2K: "Big Data to Knowledge” Initiative Bifa
— I'5¥—% - FRZICET HANHEEZBEZEE S WG
— R —HToHIZEKBT /L F VIO REEOERIZEY ., B
Ro—7 D RAEREBOKREILICHELTHRES
— WMIREDES 2013F(E1R, STEIERFEF2014FEM 5

- F—4HBD-HDEIRE (Associate Director of Data Sciences)
#{£ds Bourne, PhD.

. Francis CollinsEE# INIH&IEE COE S ETHE |
— Enrﬂ:ﬁﬁﬂn( BPENDEEMZHED. BRWICEXRT 2EGER
T—REERT S
— TEYIT—2DBAKIFRIELF1 (Collins)
— NHAZDEGZEEY LTS, BRREBEERBE-=-T—2BEICxT S
77'!27\0)55?.‘“ PWICEBRNLGEREZE-T,

* http://bd2k.nih.qov

- TMDU


http://bd2k.nih.gov/

° [E;

NIH BD2KEHE D E i
BIZCHEITH5T—FRFENDEXKXCOERIE

— Center of Excellence in Data Science

« Univ. 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 AMEBRADFEEE
- T—% F B 5| DDI (Data Discovery Index) Consortium

Data discovery index coordination consortium (DDICC)
T—AAR—XAH DY DFHE - Pub MEDDDB}R

UCSD: BioCADDIEZ /il ZDDIBIFE D #E (i 7 18 4

- BioCADDIE : Biomedical and healthCAre Data Discovery and
Indexing Ecosystem TMDU




BEE_JOS xS FreMERGE

BII52 : Nat. Center for Biomedical Computing : i2b2 XD EET—4

Phase | (2007-2011)

— BFHILTH LEERphenotypingZ 1T 5

— EMR : E&FKphenotyping & BiorepositorylZ# D { GWASHA]
gEH (EMR-based GWAS) FAIZEEY HELSIAIE 1% 5T

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

fd: E 5 BEEQ Group Health Cooperative n— i d;ﬁ,r;;d':,f;‘?:al -
Phase Il (2011-2015) s N SR o
{ \"4,1 "z Health System
BFNILT LERRHROME (EE ), . L N
c BFHAILTADYT/ LIFHROHEE | | L AT Y

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

— AREEEHYeMERGE-II& Y i 5

. . . g ini;: NS < ~ "7“‘ ? P njxxz, ? State
- /MR I&ERE & Mount Sinai/Gesinger WX ) ey
. . Cincinnati Children's % R - "emer
C S E R CO n SO rtl u m & I I aSO n Hospital Medical Center Universi ty Coordinating C

— “Clinical Se uencm% Exploratory Research” 2>V —3 7 L
NHGRIIZ & Y F &1

— BRRERIRZRET 21=ODET / LIT X — LEFEH
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MK 7

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(< & Y B
ShTWd4+—7 > —R(GPL3)
DTZv bIT+—LA
«  ExiF (outcome) 7ZFEIZK YEHZHM
L. tf k< T, *HF‘a'ﬂﬁﬂﬁ HDISRA
*ﬁ,iﬁk ekl ET?H#FHEI’ %
7‘8: & O)ﬁg*ﬁb\ﬁf Fll:.
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Description

Blomarker Data 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.

BEERER

Patient Dimension
PK | PatientID Integer 1
Gender Character
Age Real
Mother Tongue | Character
Religion Character
other attributes

%’lﬁ@#%uﬁ—’l‘% °

Concept Dimension

\

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

2 NDRFE KL (Phenotyping) D fERE

12b2 (Informatics for Integrating Biology and

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}

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.
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Subset 1 Botn Subset2

20 o =
Subset 1

Mean 085

Subsat 2
Woan: 71.27

| Wactam: 705 |
% |
|s0: 1000

| Duts Poietrc 26 |

[ °
FEWAE

" °
e
unnown | 0

o

0 amn
o

= 2
o

| Category Nh'l:() sml(h)
[

ET

| MaE 1

| om0



INA F - BEIZE I+ 5HBig Data®
BRER

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

ZEEOHITHAEY Y T—4

7/ LIEER +  ERER - IRIRIEH(EMRE)

M F R (learning) X T LA




KEDBD2KDZFE DN DENE (1)
CancerLIiQ

« ASCOCKERRRKEFS)
 The ASCO CancerLinQ initiative

— “Learning Health System”# % L\ "Rapid Learning” D=
ENARBEDEWTERT 5,

— T—ADNNINSDIREZHRE., £651t

~ PEOTIGEHR)NO KREDZET —FIEEDORTT S

— FLLERKRABEBRAD A K54 U5

~ RIEDEBEIZCE > TITAADDAERT—F R—XEHEE,
EDAIZDNT 1 ~2FANDEFEED S

FEUVRATLZEEL., (RRZTERT /8B T 5

35, HEtFEE,. —a—0Oxy FEEEFELTEE,
BigDatalZ # [T A Learning system®D A a] X 1%

- 20134E[Z, CancerLinQ 70O +4 A TH#5ERK. 105 AL

LEDENAZER. TERENBREEEF TMDU



KEDBD2KDHEDODMDENE (2)
¥EHEREE L IBM Watson

Learning system® A~ eI X 1£: IBM Watson

~ BREENE, KET—IN—XFR. BEEMEZHEE. Deep QAY X T L (jeopardy)

— MITOSTARTEMEN DA V54 VEREEQAVRATL: BHHEL UV ITINGEMICHE

—  CMU®MOpen Advancement of Question-Answering Initiative (OAQA) L A T LM EE

- Eﬁbzﬂ(ﬁ”;ér%ﬁﬂﬂ&?#x FERZEEFET HHBRILETILIY XL, TFRX MO HBZEE
—  KRFEFEREE. BXER. MNEERICEYVREDFERENZ AT LO— BB IFERIRICEH
- BAEBEMBICKASINIMHAENZETE R BIAIEL, h—RILE) HER

Memorial Sloan-Kettering Cancer Center (MSKCC)

— The Oncology Expert Adviser software (OEA)
— IBMT bV UDOHERABS S UVBEASENERIM E, MSKCCARE > TWDERRME (5F -4

JLT—3 . NARBOWREG VKD F)GE) At hHE. 1@&@*%‘[ &o'CHE-'Té?O) aR
FHERET BDICELD. BHEORARICES N -EALDIIEROARDERRER LS

New York Genome Center
- ﬁh%ﬁ@ﬁﬁh%%tﬁbfiUED@%#T%%&T%%&5§%?6W—»&LT?/A
MEERICTHA > Int=WatsonDHAIEL AT L
— UIOXERE L THEREDglioblastoma (7' 1) 7 FEE) . 4~/ LB & ERIEFHR. EFEHE
NOERIEARBRZIRE
F DD Watson® it A
— Cleveland Clinic
— MEFRREE IO 5L, ERMEBERKR I 2 L—23 > OF T, WatsonZFxtsE580IZFIB L
THREHIZ 747, WatsonDHEMZFAL-EREDEEHEY—IL
— MDA Anderson

— JRERICEYIGEE T 2R IFEHD 5ER(clinical trial) TMDU
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T RES

HRETD

g R

ERDERKEE

(Clinical Implementation of Genomic Medicine)

REEZRWNRTHYT / LEETHLHH,
STH /L - T\JOZEﬁbﬁﬁéhfhé

MNA DRI Fizl & ERIMERE
— ENNAREYL V2 —ERERR
- BIZFRELY FSAN—EEFDLE
© DFEMEDRRTIL—TIZEIHT
— BEEIINAEZ—
- FEREBBOABTD 7O k
SERBIAEFHEE
— BKNERY / LEFELE S —

L DOADE

77 Ls

EZETIE. K
LA L. Biobank/Genomic Cohort CIZHEHH[E

E

EKEZEITLNTLS,

[FEZENIFEEN TG,

DR




Biobanké& &/ Lak— k

© INFNRVODEBK-HRROEL
- gzﬁgﬁgﬁﬁf:&')O)ibﬁ%‘ﬂli’@ﬁﬁliﬁﬁﬁwi%f*ﬂrﬁ?? EEIET / LIEROIR
A0
- J/ LIF Sy AEHEER. RIROFHRER
ZEEBioBank : £EH - £HARETRERBEEDOHEEN DY FRER (7/ L7

E) EXNICHIE TS HERAREE (BRRE. ERAER. LAE. FHE. RERA.
BRRGE) ORE. RES/ Lak— b

— ERMEF R DIFHRER
Population®BioBank : @EHEAIRE a/-— b, FAERRBFOBEMD FIHR (F/
L) LERRIRIEIEHR (exposome) #&EHT. £EEFEBWMT S/ L - aAk—F
- BRKDBiobank

— ¥[E UK biobank

505 ADfEEE, 40~695 (2006-2010, 62MS&), 2011-16, 25MS

B2 T—42 (K- R-ERYDTIL, £FER) 5. BERERKRZEHT S,
— Z[E Genomics England,

2013FA1R. 2017EFE TIZ10AADY / L EEHIUNE,

XODORREIHIVEERE (BE - RiK) . DPARE. RAIEEnglandD #
— FexM BBMRI (Biobank/Biomole. Res. Infra.)

250LL £ DM B E DBioBank = #i &
— S 24 Lifeline

165000 A L&A S >4 20064EFAE 30EMMDEN, 3tHafR—k (HFEH)
— Precision Medicine Initiative Genome Cohort

100 BADYT /) LEEHD
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Biobank® H #4

e RENEGFIREHEEF

Idiosyncratic Effect of Combination of GXE factors

EInHRE EREDOHEEER

HEFROBFEMMESEIMR
- NTADBEN, BRALHEBHNASE

- HARIRIDFEETIEZELY, Idiosyncratic Effect

CYP1A2 Phenotype CYP1A2 Phenotype

= Median >Median
Likes Likes Likes Likes
rare/medium | well-done | rare/medium | well done
meat meat meat meat

Ml 1 19 | 09 | 1.2

Smoker | Slow

o 09 | 08| 08 | 1.3

I el 1 09 | 13 | 0.6

Smoker | Slow

v |12 [13] 09 (88

—————————————————————————————————————————————————————————————————————————————

i L. Le Marchand, JH. Hankin, LR. Wilkens, et alCombined Effects of Well-done Red Meat,
. Smoking, and Rapid N-Acetyltransferase 2 and CYP1A2 Phenotypes in Increasing
i Colorectal Cancer Risk, Cancer Epidemiol. Biomarkers Prev 2001;10:1259-1266

& 511t Br

HCA(NTOH A1)y

VT7 IV AEERATHE
W=BFICER SN S FE
ME)HCAZF 5T =8
A%, HET, 2EFL
VUK BT 348

KIZHEERTEHLDE

TMDU
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K HIKH (2)

HEME VT
mHealth, wearable sensing
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4 ERIPerspective~®

RS D/INT X A LELHR

« <BWLWARLD-SMHEHERERD> DERRBREEZN D
- BHEHRERESRD- THEEIIHI4] BRERRE#BEZA

Life-long (course) healthcare D=

BEPD - BEE

- ERERPD (EERER) —

SEE - BESIE (participatory medicine)

Reactive (X iGH)T Proactive (% R 8J)T
Occational (& #)%: L) Life-long (4E89)7%
ExR-T7 ER-T7

FEMER - LHlEENDERH

TMDU



SREEsEt D

e Quantified Self
— KETOEE)., Wearable Computer& &K+
DIV EREALTCECORE - TEEE=
2—9 %, HRICIEAD

ight from thur

° %j ti? - iiCO' ECG; EEG; Skin Conductivi . P(P#Z
— TxYFhaunteoo o5 EHEE AR RiEXFCOl SYFRLtEL Y]
\ ':'Eﬂﬂ%iﬂ ﬂ'ﬁﬁiﬁ DI:IA FyF- 'f/L\‘EHU
vy TEHRTLHIEEBD] el S e A
.;g;‘ge_ —— <a(1§§; LT - SR Y (I BRI B8 SRAS. ZOfts)
— T DIEH Wearable sensor e :ggg;f;ﬁ,m S en e
- it Y— (Et%l) amssm
© AVTAZaATRERODMDAEE=2) Y W;gﬂ; mwey l
2120 F v IOIFE
PHR AAICHTS

g, R EREDOmMHealthd 7Oz b o | . B
- HEEHMEFAHILT (EHR/PHR) v _ | A“:.
L TFULLE—HBEDY R IEHEEEM S =
- TS ERBTLEERONA | g

Pressure Sensor

ar” *Emvironmental Sensar " ¢

O PDA / Tabkt RFID Paads

TMDU
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IPOP (integrated Personal Omics Profiling)

Personal “Omics” Profiling (POP)

Genome and

/ Epigenome \ HRV Infection | | RSV Infection |

Transcriptome 0 4 21 289200202294 297 301 307 311
— (MRNA, miRNA, isoforms, edits)™

I Proteome

Personal
— ) —  Omics
Cytokines Profile oapwomimy 123 116 185186 -
/ Infection (D) =/
Metabolome 255 322 32936%0m0monm

Q Autoantibody-ome ;

Microbiome
Integrated Omics clustering
Transcriptome Dynamic expression pattern observed in:
oteom RSV Infection — Healthy: =
M:abolov:e Integrated omics Full Reaclome (FI) known pathway map ‘ ANA O Protein ’ Both RNA - Protein

MEBEMEA I VIR e

I077 4 LOERS N & 3% Sy
S (Fourierma#1) (= '
LUMEAIVIRAD
Gl ZFHEE0 |

Example pathway:
Lysosome

Example pathway:
Protein processing
in endoplasmic

Glycated HgAlc (%): 450 54 reticulum -
(Day Number (99) (368 Wie G2 02
160 ) 06 Example pathway:

- 150 : 6? Insulin 5
T 0 F .
3 . @ s
S >o-B® B 0@ - ®
@
§iw] L o & BN N K Z ®
3 : /--,, ' R T R A R ) &9 6 & O & @9

200 ZSQ 300 350 400 450 500 550 600 550 1

{ to 1%t

HRV Infection RSV Infection Life Style Change Rsv
(Day 0-21) (Day 289-311) (Day 380-Current)




INAFT—HhH T2~
Predictive Omics Biomarker

wAMREE (Liquid Biopsy)

microRNA, T XY Y — LHf%E

— #RESARNA (exRNA)

— ERRE  BEbfmEatt EREXEERNAZEES4%
— EEAAEL A2 —  NEDOSETATD TS + (79EH)

- MAPmMIRNAMBIELEHT. mIRNAF v 7. BiobankZFIH L TEEKRES
%

RIRHARAES Liquid Biopsy
~ fEIREHMAE (CTC)
— fEIEmIiRNA
— {EIRDNA (#EifHifz) : ctDNA
— {EiRHAESN/DME (Exosome)
— BNAAEZRO—L
M A DEarly Detection Research Network (EDRN)

— NIH, exRNADTFE - F &
— NCI7f)“I£,§“=s NADBEAR R, stage /N1 A< —h

TMDU
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U —BICLHERESHREE
s EHIEBEDE-ODOEET—4
- BEIMCEEREDBET —F

- BREAZT VI RN T—H DAY
— PLR(Personal Life Repository)

- TEET—ZER1TI CEXRROIME

- SMBEBEDEOOREEEEREE v
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Precision Medicine
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ObamaX#fsE &
Precision Medicine Initiative

201545, —fRFEHETHE
BEREEE. SfHEEERE (precision
medicine) Dt

1008 AND a7-— % GXEREMEBE1EF

2502 (215M$) DT HE

—130M$ : NIH, 10085 Aa7+— FOfEBI1E

— 70M$ : NCI, NAD FS A IN—ZE

— 10M$ : FDA, T—42 RX— X%

— BM$: ONCIZZEERRHF,IE#H privacy,security

TMDU



Precision Medicine & Personalized
Medicinel&X & 53& 5 H
#2428 - 9 TIZPrecision medic ine [Z2010Fg[EMN LEHN T LV

“Towards Precision Medicine” (US Nat. Research Council,2011)
REEDCERBRRNDST /L -T2V ABFEN DR EADEE

0's : £AKRILX. Personalized Medicine D& & T4 5 4 LVvAS,
Bis L CULV\=DIFEZH BEDEAETIZLZ BRI THS C & ZBHEIL

BEZ DHLE - Personalized Medicine M E4E SN =BFH 5 LI0BEFEFE > TLVD
EEEY I T—2BROICEIZKDILERSR

(1) EEFEXRREEEFEB)EZEEDRAX—TER
SNPREEZITTIHCIRE - £7FEEER(exposome) DER. KREFIEET2DOD
ZROHEEERZRRICHTE. EFHILTOERKKITE! (Clinical Phenome)

(2) AEEEE=4 ) VI RBROAE

E/31 JLAJL R (mHealth) - wearable sensorlZ & 3 X E# G IHEIRINEDER
(3) %7/ LakR— b - BiobankDEFR

Precision MedicineZzZIR9J & L LT, 4/ La7x— ~/BiobankBhETH S
Z & &3, Real world data® E1R

TMDU
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- ERE - B FEREIE
- &E (BA) ZRFEETERL
— INAFT—H (5FZE genomic biomarker)

—  E A Z0ncogene addiction - e
COVRTLAFEFMEBREA BTFVRATL) o 0=
— THARSRY I DBEETH D] > o
— Pathway Addiction ? |
— Panomics& Y BEREM/NRA I T/ DTRZEIRTE SRR
------ . S S o Ot S S e s s 9
 panomics KEAIVHZRTRIT74N | 1. EBAIYHRTATIADS
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: NFERT ) LB l '@é’;‘ IR A BET—H : e Ay 5 ﬁij (
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MREESS,FRrY FTO—OH#HE
BADpanomics1FIFEFTlER Yy FT—4 [ERETE ALY differential branches #5R AurkBZiER & LZNW
BRRRE LSO ETEIIET 5. FLEREESL Y HEA

EERY FJD—Y RIEAER
REEREE KERG FFEESNRHZ TR
5V F TF T % =2 1+ 1= 40%EHI

—  FHRBIFE206| vs. TR RE204

MRaEESFRY FO—#HTE
differential branches 1&g %0 BEF
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EEEYYI T—4
BIZEDINS T A LETH

~RCTH b Real World Data~ ~
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%Lm% DERFH AT LOHE

FEITDHDEEREVATL]
Learning Health System/Rapid Learning

|IOM(Institute of Medicine)® L 7Rk—

— 2007 (ZEBM/RCT (EAEAFER) I2F
HBINTHFALELTIEE

Digital Infrastructure for the
Learning Health System: The Best Care at Lower Cost: The Path to

Foundation for Continuous Continuously Learning Health Care in
Improvement in Health and America
Health Care

TMDU



[FETHAEERVAT L
Learning Health System

7L DEMESNENERERCRENSETILIE

fRIRT — 2 ZRAVWTEEREZRR LGN EREZNRE
* |IOM “Clinical Data as a Basic Staple of Health Learning”
s EEVATLOTOEZILE (ITIE) [FBADIERTH 5

W—FUOEERSSNEHON-T—4 (RABER

MEEEST) HLHSEZZ P TH S

°Z%9€ LB T HCEICK > TEELTERV AT LT
C

* RCTIE TBEE&E%E] THIMN, BFDERI AT LD
TERESINTWNS, EENRENRET HIEERHAZN
KLTWLDDh,

« RCTIXFFENEMNYERELHIND

c BREHBOERDERENIMNET S




LHSOKFEH BioVU
7 LIEEBFHILTHEBRER L
Vanderbilt KEREDEEIFTHR S XA T4

BFHILT
Synthetic Derivative : EFhLTFHLESIE
VANTAGE BioVU BERRIEDT—2 X—X 2305, Optout 2=
INAFIND 5 ) L5F—4
DNA+I#Z (17.575 %) HEFIADH e —
N XNV ) EBIGTFERE
BioVU : Synthetic Derivative & E#5 BT 8548
Synthetic Derivative Genome DNATE#R
atcnrmrmEnCont ¢ VANTAGE Core : #1755, mii

M ODNAHIE - 7/ LT, A ANV D EE

. mEE®Opow |
— PREDICT : BSEL~LOEETFRIFERICLY .

| Researchoervatie EMBERL A EEERTBLRTLEESD
BATRRISH TN ER SR T ALY M L TERY 5

~20OE RS LIV (nmgH) 0EEFZEE L TABCBI,

- ' CYP2C19, & 5ICPONLDZEAKSA TNV, £ FEHE
KR A HILTHES | & LIBREREBROBE L5 1=, SDH S RBBERT |
BE = | Clopidogrel D 5EDXMRE (7F—R8) $&LVa» hO—)L :

' 7 ELN, BUVUD O EIRREEZRETS 5, COXHICEHRT S
| 7 —RBEL255M, MTDKER. CYP2C19*22E£ABCBIOB (L
BAE. PONLIFEFENHIBAL 1=, 9. TNDU
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Real World BD2K

o« RFEDRCTIZFEEDMNICAIRLGIRIE

F#EZIKJ Mo THA o=
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' :T 2 DRIERILD [HEEHE )
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23k LVReal World EET— 42 A& A &E

DELRE ERRERIFEZTIT BioBank® FI| FBEXRE
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on/di LHS

(population/disease)
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— REBNA AN EHET—E2R—X
~ BAMEFEMNNR DA DRIEIZE D EE
— Presicion Medicine 29 F X T LEER

- K EMENAIVIOREZZ) YT

- RIRRENPRE CGERIERIRE) DOEE

- EHEREOHEENDERBIT

- BIZER

CIREAEFEROHEEIERE

— ERMEFBL - 3XRFIH
Precision Medicine EEEE D EDIEX
=% : Intelligent Proactive Consumer® & X
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15~17%
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A v REIFEDRE

ZHIHFEMESGRTFHIR (Drug-induced
SDE)

— CMAP : Connectivity Map

HRREICKHEGFRERBEIO77/4IILDEL

- K[E Broad Institute,13091t &%), MCF7,PC57% £5 i A
IS4, 7000 BEFHEREBEITOT7M4IL

- Signature Bz FFHIRZIE : ZEMRITEEF)
Signature of Differential gene Expression

- DBRFIF : HBLIENZEquery, IBRRE THELEDS LIE
ISieEmERR
iR EE{EFFEIR(Disease-
associated SDE)

— GEO (gene expression omnibus),
c KRREROEGFRREIOI7MIILOELL
- KENCBHERK - R 2A5FXEER, 705780774
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