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@ | Oooo
Big “Small Data” % | Do0e
ERER - E¥HE RIUAE  HHEERE || Sama
— B8 : Population Medicine®Big Data Sl=[=r=
>EREEHT EAMKA £R5 oooo
5 L A 2w AER, mHealth @ -0
EvJT—% i
LU R 7| 55553282228
1{EERIZBHET 2T —4& EED I ¥ | ooooooooooo
- BHEICEARTEES 1D noobBaa0aa0

EXDFETELES pd>n, RTE<n
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» WKREBEBFEERFHROEY I T—4
- BHEUEETFIET— 2 #Nation-wide (EFE) (CER
LEERT—F~"—X
- BRIt > F RILETE(2011~)
- KED+E L FRILEE (2008, HHS, FDA, 1lEAT—4) O
HARRR (10KZ5mkt)

- BERIIRGERE., 7o MAL (RMERLE) (B3R
— NDB (F>aFILT7—2~R—X)
- Lt 7 F2009FE~) - 45 E#52 (2008~ )[EFER
- Lt 7 MEHR (BOEMHLIE., 700054
— National Clinical Database : fEfflT—% X—X ([EEF
DH : 40054H) ZDith, BEBEBTIEAD>TLVS
— DEERREAEEE aRk— F(JPHC,J-MCC%: E&ab)
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EAGBIFDNS FA LIZHE LT SH

Population medicine® /35 & A LEgih
— <One size fits for all>MPopulation =& £ (XA Y 3L =450
— Personalized (Precision) medicine
- ERAEEEZZERT H5-OIZ<ERILE - BRMENNZ2—2> %

HENIZEARD : ECEFTORETHEBME - BRlET T K LD
Clinical research (BREREAZE) D/\T 7 A LERih
~ BRRAREZHZICT SHEKRDOERRCTIIE AL [ZHEHE L 1=
— <statistical evidence based>W#&h 5 D AR X
— THEAR] #HET - THERL METFICRE S 7k ULERERBFZE
— Real World Data: E v J 7—42 #1384 L (BD2K)
BIZEDERE/NT F 1 LDERHR
- Ev I T—2BIEDAEEM
— ElZ - BFEDReal World Data® ¥ F
— Transdisease Omics, Drug network@®Dual Topologyl< & % &Il &
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E1DRN
R —7oHDA ND K
H X /—’7'/'U"EﬁA&')k'§'%>h|gh-
throughput FIEHRINED 2B L HRE

A

IR b & BRifile & 7/ LFEFETEN134,3500{EA=1H,105H

2005~ NGS i
Cost per Genome
(454,Solexa,SOLID) i ! 1 ﬂ tp
2007/8~ I .&
1
1

‘/—’7' AREM

HiSeq2500 Ion Proton
A AE(TE #1EA #3500 M
E—-R/FYT )\A4F7ORTvh SEY RS> Ion Proton I
BRARBSRE 118 27850 2685
U—RE& (bp) 2 x 100 2 x 150 200
>—ASEHE(Gb) #1600 #9120 10
O
(EraAEs ) AR .

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Hiseq X XA T L 1068 (BE1/5)
e

|
DNA Sequencing Cost: the National Human Genome Research Institute

= REMm 2007/8
/L (BRIRE)EBOES L. HTEROL—TOZREBZI TS !
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1HAED (£7H) 7/ LEEAFID
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A
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Wisconsin

RS —T Y DIFRFEIF
ERKETOEI XY —LEN

B IR F DERR D15 T (Poc) Dk

ZRIORFBERDLSEHEDRE

FRIR DIFI5 TE
Vanderbit R=2®IE D il / LEFEH

ASBRSE K B F& &2 (undiagnosed disease)
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7/ LA vy AEBEDER

________________________

7/ LBEMED

' §85% Hapmap2002

B, GWAS |
ERREEZROZE T
DFH| - BFAHILTT
4 - Preemptive PGx

Vanderbilt X j& Bt

| 2005~ NGS ,
| (454,Solexa,SOLID) |
| 2007/8~ .

Undiagnosed
Disease/& Ei&E

' ERsA AT Y

- — o, ' 2008BMEDRE

MCW/MNR&BE | o—rozzm
Cancer Driver
GeneDEIE &
MDA FIEER

Mayo Clinic

¥

| Y —< 7 LICCG |

+

A:

T 2Ty RERE

)
i PR 3£ £ %< (clinical implementation)

20084

20094

20104

20114F

20124

20134
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7/ LERDRVIDERKRER
Clinical Sequencing

Wisconsin /MNRJERE (£K44G1) 20094, 3FDEBEF,
2EMNLIRETHDIZEET. BOW=5 L AITEENRE,
J0—VRNEESH., VA—VROBRBOBEFEERELGL
2F B T130EI DN EIILIBRFMZ T >0 EHEE -
‘T BUYSRT, CHUEITSEENE A ST (A. Mayer) e
WL Nich£IXVUDEFIERERS—IIUYRE K
- MCWTRHEN1=16000@ HDDNAESIEE ZIEEIZHH

XIAP(X:EEHT7 R b— ABEEZ V/\V BEE

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

THRE—=—VADEERF REZRNIGZHRET HSECRE
ZHE NETOE M/ LB TREINTULE
LY 230 aoNIheFUOND—RINEET

Nic Volker
/! y '

AN 2,

®/ P

Medical College of
Wisconsin, Human &
Molecular Genetics

e M A58 (E M WIRaTEHE) ZHE (201046A) Conter
201047 B %5 (428%) (2%, BEABMNASETICEEL | @momowers

7._:0 EEE (izgﬁo)%; L g{lé;b 5 &’a{ﬁ%@iiﬁ’i’% - L\%) . the whole field, ToLp,ol)




WisconsinEf K=F/NEBRIES LTV
Froedtert f&fR D47 / LEE

- WisconsinEEE] X Genome sequencing program

— NICE':%}EL\—C (?L‘Zﬂisﬁ 35—6615'” Wisconsin
— &5 ER (nomination) INE

C REORE - BECTBNEREP) Moo B (o
— Multidisciplinary & EREZEEETL Ea— :
~ 6-8BEDTER AV MEAD Y VYT
— 32245/ L, 550 T XY —L 2015548%T) LELIE
— 7 A hEEESL (CAP)E & UClinical Laboratory

Improvement Amendments(CLIA:CMS) E# : ;)4
— T—2AR & : in-houseDBIT

- BaylorEEXRZFHEEE 2%FF =
— WisconsinlZ#t LNTERER Y / LB 24T [N S Caaie
— f&BEMIZWhole genome laboratory 3L (2011.0Ct) pgeen
— In-house TY—4 VL UG IER DI = el
— CAP/CLIAZZSIDIREZEZRRAICILI B LTS, Zick
RS FREEEIC & o TR - RREE SrY.

« ZDIEFMIZWashington KZ. Partner’s £EL#2 D <2 TMD




FE20D RN

i——-’f*'—*-

ERINHAERZEEDT / LERK e
\ A —E L b XERRE EEEY

L)

Pharmacogenomic Resource for

\ >
. P RE D I CT 7 D 7 I\ Egzg:gr?g inCare and Treatment

I8 B OEFIRHERCYPZ R EHIEChip
iﬁfﬁO)MﬁT SEFICESRT (2010H5)

8 HEO Popup

Clopidogrel Poor Metabolizer Rules

>
Genetic testing has been performed and indicates this patient may be at risk 7 D E I~ 7 I/}LMﬁ
for inadequate anti-platelet response to clopidogrel (Plavix) therapy i; ﬁ }l} — ii
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. ?ﬁ =] % R 9 * *ﬁﬁ]
mE7IEYI X inM I

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 should
notbe given to patients:

9 P pidogt P g

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

ook o o more information CYP2C19MD £ R T2 2MI5E &
If prasugrel (EFFIENT) not selected, please choose desired action: 1‘% ngj*%ﬁg 7b§1g l, \ 0) 'G‘ (poor metabohze r)

@ -Increase maintenance dose of clopidogrel (PLAVIX) 150 mg daily, startdate, 10AM N
© Maintain requested daly dose of clopidogrel (PLAVIX) 75 mg dally, startdate, 10AM MmN EET 5

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
1™ Patiert opts for clopdogrel

ot DEEDIZE(22)TSRAT LI

Chck here for more Informstion - (ﬁﬂﬂ% 7 4 Iy f\)‘\gz_ %)75\

(f not should replace f I thi is not possible
dose However, there Is not a national Inthis

NEZE2UBIZLALEEEFELTLS
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Genome/Omics

2005~ NGS (Life sci 454,Solexa,SOLID)
2007/8~ > —4 U R &

2010

2013
GIEES

F2H .

2015

ERDKE

TDFEE

7/ LEREGEREZEORS - MCW NicEREARABEESE WES
XIAPOZERFEE - BRETBHE
* Vanderbilt preemptive PG

EEERWESDO &) (MCW)
FEHIPGxDZEE) (VU)

— (PREDICTEt1H) Bith

<:| “Roar in the world”

Wisconsin

Early adopter
s A
v
5/ LEROERKIEH

NIH BD2K initiative Ba#5
RIES ) LY —TF L

v

FNIKEE FEHE

Precision Medicine initiative

BURDER

BaylorEEH# X
Mayo Clinic
Vanderbilt K24 &

NIH “Big Data to Knowledge” §tE[ (2012/13)
ACGM incidental finding list 56 genes (2013)

NACHGR report “Future is here” (2013)

CPIC guideline, EGAPP guideline 2013.14

KN F/LE Consortium
AF 5

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

ASCO “CancerLinQ”, Cancer Common
1 M genomic cohort “Precision oncology”

R K RETREI TIZHTOERMKRT
7/ LIF 2y AERNEIRED B BRKRREE

TMDU



S SR B~ N\

W—|\3; & T, 35 PR

EEEY T T—2RDEIE <a|e£>

C®BE Y/ LERORE :
R —H Y T DERRKRE B0~ | §

245/ L (X30: 100Gb) - Iy —LEH (X100 : 6Gb)
" 20003k1% (2 Pb)

ﬁlé £ "CS (i%&_l_d)%% a-ﬁ B?EF%HE i MEEX(NCBI:SRA)

......................

- =
57 b 4399 AREOER
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FEERERHE eMERGEZ O 4 k

PR R IBFHD 2 4 £ > (NIH grand)
& F 71 /LT H b phenotyping
- phase | (2007-2011)
— BEBFHILT ZE L CTERFRphenotypingd % & DK

— EMR : E&FEphenotyping & biorepositorylZZ& 2 < GWASAHYA]
gem (EMR-based GWAS), ELSIMAIE ¥ &5t

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

7:; E 5 HEE Group Health Cooperative i
kkkkkkk ield Clinic Philadelphia
« phase Il (2011-2015) T it s
¢ I Geisinger
- BF AT EEREE #&wﬁ‘ﬁA(% ), N TSRS P e
© BFANTADT/ LIFRO#HE [ | 5 () 2ol
- PGxDERRICAICET 8770022 I~ BranVye: S
- #&8 [T Return of Result (RoR) e Y T T e
- 4jjﬁnx7b\eMERGE [P (') j][l*)%) 4 oF = A A
- INRJRRE & Mount Sinai/Gesinger Moo N TN N ey
» CSER consortium & liason Hs;zz;ﬁnaz;?::fg;;, R

“Clinical Sequencm% Exploratory Research” 2> —v 7 L
 NHGRIIZ & Y F &1



a

AR .

T—2 DOREFEFEAI (Phenotyping) DREIEE

i2b2 (Informatics for Integrating Biology and
the Bedside)

iz

> ~ & atient Dimension I FElJI[le@‘SZJ isit Dimension
¢ *%%m -d_ N % % b ”) é 1%*& j& PK Pa:e:\( ":D Integer (& r4200J 1 PK Rechd'tl: Integer
( su b 1 ect) ’ ( p red ICate ) E E/] =& — — 1 Patient ID Integer
(object) M I~ 'J 7 Ly b (ZD##& o Rl itk |Be
other Tongue aracter nd Date it
RDF : resource description framework) Reigon | Cnarace Observaton Fact =T e
TR, * Yox [P | oo
© Ay ERYC L OEBEDE TRRTH [ [
t -d_ 6 q:# 1;=& E,] d~ nx n-l- What (’%1%@%:\[]*) = \c/;:j:::h:r:t:ter) Z:taeracter *° \ \ A
° Sta r SChema T 9 Z Z # - 7 O) 1 Concept Dimension Value (Number) Real How (EE%‘ EE&E%)
O % 0) I:I:I ] L,\ ( 1 _L% #— oK | Ontology Path = ofher atinbites Provider Dimension
observation_factF— FJLIZERH TN B, s T 1° o \[P¥posptaoctoro T crasr
nbute Name aracter Doctor ID Character
tranSMART F 7 -/X l/_ V 3 T}bi% ‘:ttrt\el: e:ﬂn':utes e %B%ﬁ;ﬁr&%ﬁuﬂi@%{ﬂ(:ﬂ%}g Dt:C:m:imte Charac:er
EZMED TS5y bi—L PathZfESDTREEZNE | [0

*  tranSMART FoundationIZ & Y) B
SNTULHA4—7 > Y~ R(GPLY)
DTSy bIr—L . T—E3I—FAK

. EBJ'FH (outcome) Etk PR Joikgi: fan

E—k<wv 7, *HF‘a'ﬂﬁﬂﬁ 95 R35

*ﬁ IEJZ NI, BRI T & DR
METEE (IMI: Innovative Med. Initiative)

Node 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.

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 Patient information, such as demographics and medical history.

Who (Z&16%R)

When CEFRIEER)

+ @ demotransmart.etriks.org

Search Gane Signature/Lists

Soarch Toms | Navigate Terms  Acros Traks

O, Garerte Summary Stattics

Summary || @0uw | s

Menar | G| @

Comparson | Adwenced Workflow | Results/Analysis | GrsView | OwtsBpot | Bt X

Category | Subset 1 (n) Subset 1 (%n) | Category  Subset 2 (n) luh‘ll('i )
Compounds involved in the study, dosages, and regularity with which - = &
the compounds were administered. ToaE | m rry ‘ ﬁﬁﬁﬁﬁ
Note: With clinical trials, this node is typically named Treatment o 3 [«
Groups. Lt 1 =2%
oW |0 o \wu«wm o




EREBIELLTO [EREY T F—45)
NIHTEw T—2 o0~ &TE
“Big Data to Knowledge” (BD2K)initiative

- BD2K: "Big Data to Knowledge” Initiative Bfifh
- R = oHIZKDBT ) L FEVI)REEDERIC
LY. BR—7T VD REHRBEROKREILZREICK IS LTI
R Gta
— MREBDEH2013F (5, ETEEREFTEI(L2014FEM 5

— T—3HZO=HDEIEKE (Associate Director of Data
Sciences) #{fdi Bourne, PhD.
o Francis CollinsEE:i# NIHEHRE TCOHELETH]
MEAMEICEENDEERZHFD. BHNICEXT 4
nnEﬁT 2 EERT D,
- EvIT7—20OBKIEE|IE L] (Collins)

— NIHBNCDESGZEYETS, RAGERLE-=-T—21EE
Lﬂ?é?btzwﬁA PHICEENLTRBZE-T,




EXERELTO [EREYITT—42 ]

s B LA 2y AEREROSEMEREEZEELT

— %%Lrﬁx’C{%ﬁb’CL\é#/L\ A2y AEEFRD
KB EEA Ennr_lT/ LA = v AEEDB

. NIH - BD2KMD2014E D Grand& L THODDI (#EfE L)
- BEEIZEITST—32HEZFNDEAKCOERIF
* 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

- ZOfM, ORVETKE, 1)/ A REGENER 32M$
— Data Scientist AMERAADFTEREE
+-—4A F HZ 5| DDI (Data Discovery Index) Consortium

» Data discovery index coordination consortium (DDICC)
— B R—=ZXhHZ 0T D3HE - Pub MEDDDBAR

- UCSD: BioCADDIEZHlMZDDIFHFED #HEZEH

— BioCADDIE : Biomedical and healthCAre Data Discovery and Indexing
Ecosystem

o KEIFT TIZERSBIZX S L TLVS, HAEIE?
TMDU
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The ASCO (KEE&FK#EZ) CancerLinQ initiative
- PROBBEHR)D D ABOLET —F EEHNH
— HLWERRABRADHA K54 R

— NTBADBAEBT—EAR—RXEHBE, ENRAVICDODNVTI1~2FANDEHZEE
H 3

~ FEVATLERELABRNBZHFEE. —a—0Oxy FEEEFELTEE,
BigDatalZ & [+ % Learning system® AR v R 1%
— 2013%IZ, CancerLinQdD 70 b2 A T#E/K. 108 AU LDELA ZETE.
STTERIEANRITEE T
IBM WatsonO At 2 —~DER
— Memorial Sloan-Kettering Cancer Center (MSKCC) & WatsonZz&{AIZThe
Oncology Expert Adviser software (OEA)BHF
— ftI=New York Genome Center & glioblastoma (%' 1) 7 S #HRAIE) 4034 B
Cancer Commons initiative e —
— Rapid learning® 1 > 7 5 (&
~ B8y : EFOEBIES & RFORBZEH
— {84 dEE D Donate Your Data”(DYD)& %
Google X project, “Human Longevity Inc.”

IBM Watson
Learning Big
Data

TMDU



Obama X#fgfE— iR FEEHE

Precision Medicine Initiative

« 2015F — iR FEHETHRE
~- ERLEE. FEEE
precision medicine®
— 1008 ADaFR— FRZE

GxE RIEHAER

— 250f8M (215M$) OFHE
*« 130M$ : NIH, 10058 A 7=—
« 70M$ : NCI, DA D If%/r/i‘—zizi
« 10M$ : FDA, T—3 R—X %
- 5M$: ONCIZREME,IFFH privacy, security

TMDU



Precision Medicine & Personalized
MedicinelZ & 53& 5 H
#2458 . 9 TIZPrecision medic ine [£2010FFE N H{FEHN TL V-

“Towards Precision Medicine” (US Nat. Research Council,2011)
RN SEREBRRDNSY /L F IV REENDNE~ADEE

M'S . AKX, Personalized Medicine D= & T4 5 £ VA,
Bis L TV =DIFEZH BEDEAETIZLZSEBRIIETHS Z & ZBHEIL

W= DYL5E : Personalized Medicine M MERE S N T=EH S 10EHFE > TLLVS
EEEY I T—2ARBRARDEIEIZKLDILES

(1) EEFEXRREEEFEE) ZEEDRAX—<TER
SNPOZEEF T T3 (BRiR - £FTEER (exposome) DER. KRERIEL2D0D
ZROEEERZRRICHE. EFHILTOERKKIZE! (Clinical Phenome) 4,
(2) AEEEE=4 ) VI RBROAE

E/31 JLANJL A (mHealth) -+ wearable sensor|Z & 5 X E# G IHEIRINEDER
(3) %7/ LakR— b - BiobankDELR

Precision Medicine®EIRT SEBEL LT, ¥/ L375— ~/BiobankhNhETH 5
Z & %3, Real world datad) E1R

TMDU



TNTIIEREY T T—4
() LAV RXREKXEEDB) M
%ELT"D11§T%0)75\ a4 I vy DB

B D EHIBEIR (disease profile) D L

— 5 ) LIF S v AEH, Genome/Omics

- REDORNAIN S DIFER

— EREHR £AF/0NYT / LY. BEMERYT / LB
— MEEER . BRENM A7 —h (FHRIEEBRHSET)

- ERBOBELE (FBEAS)

— BRERFRBREEHR Clinical Phenome)
- JRRERA - TR - BIF

~ ERER/FNHT ERERRSIMY Therapy Suseptibility

- FARBROFINISHT HREZME

gt A &

2 F/ERK HRED] s
AR AERS BFRLE SR
R A

BROAT BERS l
HET—HN—R

|
1
ERER AR AR SRR - ZL 1
! phenotyping interpretation !
-------- W e e W e

EBFHILT 5B5 /L
B& bR - R IR 3R KBAIVIR

Z 0B 1%DB

ERE (BHME) NZ—2~D53fE -

TEIE AR AT

ﬁlﬁ’:?]’ v XDB
?'E%Blobank

e e e e e e e =

- MERBZTREYN (lntrlnSIC)’EﬂEIEIHI:/W—‘z@%é’\*% o7 i
oHT - TEERGZ L) =8

- e NBE] BERH - VSR —

1|E|/“:'|Hl: (BRlE) /N2 — 2 OFHEE

&5

- EBEFINDFARYMNI—ODEH : BBEBN\RAD M4 H5BREE
« Panomics|Z & A 1ERIME/NZ — > DS EARAT

~ BIEADEREY Y T—2DH A~

- BERRAE LEBITRIEADE

TMDU




EREYITT—4% F20Fn

CERMGREM VT L
{# %= & Biobank
mHealth, wearable sensing, loT
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Transcriptional Profiling
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