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1) EREREZRIGH N

— ERELDEEFHR | :
- EERIRE. EME&. 5. LtT hae | B2 T I0
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c DT V7SIIL - &Rkt

_ LW TD
EEEYIT—4

TMDU
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~B) I =95 RTF—B QREE S~
<BBHZT—3HELHEERRELES >

REDEEERD (€Y T F—4 ] e
Big “Small Data” (n>p) 2 oooo

ERIER - ZFEECE B 10BREE | | BoEo

l (I

— B8 : Population Medicine®Big Data 0000
=>@ERZEDHT TEEHER 2R 5 EIEEE
BROAFEELELEOE v T—4 =EEE

Small “Big Data”(p>n) Bl —»

OOO0O0O0OO0O00O00O OO0 O
OOOOOO0OOO0OOo0Odd

VBRI 57— 4% BB AIEEEEEEEEEEE
BHEICHEARTEAEE DEEEDOHETFENES coooooooooo
[FINPRIRE] | 2 E ST .GWASTHEZEZEMITDIES
— BH : B R IXEEDIEEPersonalized Medicine
SKET—2ZEHT MEARIE/N2—2 1 DZHEMEZREHT

LT —2RFORLENR
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Population medicine® /85 % 4 LERih

— <One size fits for all>®PopulationEE (L (O Y L =42 Ly

— {ERIMEE®E “Personalized (Precision) medicine”

- EAMEEEERD-HIZ<@ERME - BRAMENZ—2>NENFZITH/ S,
HEMIZERANS : ECETORETHERNE - BAllET T KA

Clinical research (BRER#ZE) D/\5 F A LERik

— BRI ZRPICT AEXRDEERCTIE BRI ZIZH & (2HEEE L 1=

— <statistical evidence based > W& A 5 D KT

MEAR] #Et - THER MERICHO SN G OBRKRAR

— Real World (Big) Data®#|FH. o DA (BD2K)

— Register-based Randomized Clinical Trials (RRCT)
BIZEEIRD/NT F A LDERHE

- <EVIT—RBFE>S D FHEEHELNL E YT T—2 EHA

—~ WBEMDFT—2/7y D=V @mM o DETERIAIE - DR

— Disease, Drug, Target®& 1 v b 7—V BEEROHEESHE R
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REX—H52HDA \D bk

R —4 YR80 &9 SHhigh-
throughput? FIEHRINE D B GEFHE

S2RTEERIE EEMIE E T/ LfEFRETEIL134E,3500EMH=1H,105H

]
2005~ NGS 454 (LS,Roche) | B e Genome
2007/8~454, Solexa (Ilumina), | L. 0
SOLID (LT, TF) i
]
]

S, N A
L.f--?_-_/__x_;i;'?_ _______________ N
HiSeq2500 Ion Proton
b 3 34 #1{EM #3500 M
E—-R/FyvT VAS & 2wl NwAVE S SEv RS> Ton Proton I
HRAT SR 118 27856 285
U—Rk& (bp) 2 x 100 2 x 150 200
>—SEHE(Gb) #9600 #9120 10
(EPaAEr ) & 2l i

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

Hiseq X Y AT L 108K (B&1/5)

DNA Sequencing Cost: the National Humdn Genome Research Institute

= RXEA 2007/8
/L (BRHRE)BBOEST. FEROL—TDXRHEBZI TS !
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)L FIVvOREEORRE

Cost: the National u'n

—4H oA B 2007/8

DNA Sequen Research Institute

i 2005~ NGS 454 (LS,Roche)
! 2007/8~454, Solexa (llumina),
i SOLID (LT,TF)
| =5 A&
HiSeq2500 Ton Proton
FEEE »1EA 350058
TE=K/FyT NPORTw L SEVKS> Ion Proton I
P 18 2791 2550
U—FK& (bp) 2x 100 2x150 200
F—SmHM(Gb) $9600 0120 10
MEIZ )
(EMAZ5 L) Rtr) TOVU-1ow

RELEERL LR £ M/ LBEFEL3E,3500/8M=1H,105M

A/INTK#KSE  Precision Medicine Initiative Z B4
20155 1A KfE—ARFEHEEDR

10N

& | W

&1

— N LR

=
HARFE K
| 2005~ NGSDZ |
i (454,Solexa,SOLID)
{ 2007/8~ L H ) LSEEORE |
O—hr o RES i .Hapmap2002Bf 14
---------------------------------- GWASE}WU)&B&
Undiagnosed — SEES ! IJ?EA (2000) M0 |
: e - 5 II—=DF |
DiseaseR & EAIRHBERZEME | Licceog) o |
=FNDPOCREE BEFHITTES | BR201NLHRA |
MCW/\ 1R 5% Be Preemptive PGx
| Vanderbilt X%&PE  Cancer Driver
' GeneMREE &
A AFIBER

Mayo Clinic

FJ L4390 AEROBREEDER

/L FIVIABEROE VI T2 DHR

h. 4

7/ LEROBEREREH
NIH “BD2K “3ti&@l - &%~/ L3V —2 7 LBt

h

NI KR FHEHEE
Precision Medicine initiative B % D # &

20034

20074

20094

20104

20114

20124

20134

20144

20154
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E1HED (£EFH) 4/ LEENFID
,jzo)zom,ﬁﬂu.m\ﬂﬂaﬂ 20104F [ZBftA

(1) [RARABAF X BIE B (undiagnosed disease)
EEEEFOEEDEE T(POC) D
KRR —T VOB REURERZRITT
Wisconsin ERI KETHEI T — L
ZHORSEROZEEDRE
FRIRDIFIE TEFHILTDELE (ZEXIE)
Vanderbit KRERED STl 7 / LFEE

%) LER : PROFBRSNEEFOLEREASRBBETF7 TO—F T T
= GEEFER] TIHHA T, Hoh LHERERTFEROT, WRNTT—
SEENLEY ) LRE (5 LABRIT TO—F) CE->TERERETESTH
3 TMDU
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2005~ NGS#Z15 (454 Life sci)
2007~ —H U R E

: - MCW Ni X FEARg A WES
2010 7/ AE%EIEE%%@F#J&E XIAPO)I;SE,%.ET é.ﬂ%;fz*ﬁ WisconsinEf X%
i EEEWESGJ.;E*JJ ey, - Vanderbilt preemptive PG B R > — 4 > 24131
EHPCXDZA (VU) (PREDICTEHE) B REHA VRY b
51 Early adopter BaylorEE#4 77# ¢ ;
B 8 Mazo Clinicx &
T2 Az
N
e - Ew 4 NIH “Big Data to Knowledge” §t# (2012/13)
20]; ﬁ%‘%ﬁﬁﬁiﬁfﬁ%ﬁ = g Z ACGM incidental finding list 56 genes (2013)
Bijf ) . JREHVE P NACHGR report “Future is here” (2013)
CL Gt s s D#EZ | | cPIC guideline, EGAPP guideline 2013.14
FE2HK EREDETE/£EConsortium
B HA
N N - — g
- 7/ LAY RERE T TIZHTOER
2015 ANNKEGE FRUE 5% TG/IOEEMNHIED B EERRE K
Precision Medicine initiative
BUR DR FE

NIH “BD2K "COE in Data Science, DDI (2014)
ASCO “CancerLinQ”, Cancer Common
“Precision Medicine (Obama)” 1 M genomic cohort




7/ LEBRD&XYDERKER
7/ LEEDSELIORN RKeZErmDClinical Sequencing

Wisconsin /MNEERE (£K4461) 2009%F. 3F¥ D EBEF,
2EM L RETRBHADIZERET. BOW=5 & ZAITEENRE,
JO—VRHhEESMN, YV —VUROBBROERFERLEL
2R TLI0EIDNEIRIUIBRFMZIT >N EHEE -
BYSET ., CHALELTSAEAL A 27=(A Mayer) vl
. NichZ2IFXY I UDENERHER—I T UHIRE :
Nic Volker . MCWTERH & ht-16000EDDNARFI R £ E E =547

XIAP X:ESEHT7 R —L RAEEZ VNV BEIR

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

THREF—DADEERF RERDGZHREIT HSEHORE
#BE hFETOE LT/ LBIITRESIATLEG
LY 3P aunNIneFoNIT—RINEET

Medical College of
Wisconsin, Human &
Molecular Genetics

B MFsHE (& Mt MiiRiZiE) X5 (201056A) cener o

201 O£|E7ﬁ Elﬁljf (42 E&) ‘:‘j:s ﬁ%hﬁﬂyhé QE-GI:IE‘TE l.zf:o (aor\:]v:jor mover of
Iﬁ,ﬁli%ﬁo)%% & %b 6 &bﬁi%@ﬂiiﬁ &J‘E > TLY %) o the whole field, Topol)
2010 D128 1C3EEH TEKICEESE - $8FHICE2L—UVYTE - TMDU




 Wisconsin

WisconsinER KE/NMNEBRERS LU

RED T/ Ls

—roedtert ;

 Baylor

=K% Genome sequencing program

NicEIZ#RNT (BE3IR FT64HI)
(Z%5:2R (nomination)
c HEEXDIRE - 2SR TE2MERE 7 EH

Multidisciplinary 2 & EREZEEETLEaA—
6-SEEDTEARA LV NEAD R VT
3245/ L,550 ET XYY — L 2015548%T)

Wisconsin
NURETS

7 A1) hiEEEE (CAP)S & UClinical Laboratory

Improvement Amendments(CLIA:CMS) E#E : &#)4}

T— A 21 : in-house®BIT

KRR 2%&F (T TIZERE?)

— WisconsinlZ# LN TERER Y / LBR S 24T

— J&MBEMAIZWhole genome laboratory £%37(2011.0ct)

— In-house TTL—45 VG IEERSH

— CAP/CLIAZZSEDRBREZEXRERNIZI B LTS,
ERDFEEFEEIZL > THIT - BRERS ‘ Y, il
° %@li?ﬁ\lZWaShingtonjtﬁs Partnerfd: E%@Oﬁ < TMDU
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EZRIKFHERZEEDT / LERK =

\ A —E )L b RESH

The right drug and the right dose,

b the first time.
=] BJ'I.'. » e T O
Rt T

Pharmacogenomic Resource for

S Enh d
. P R E D I CT 7 D 7 I\ DZCZTCC):I’?S in Care and Treatment

341 B D EF|R BIEERCYPZ B 43| TE Chip
EEIDANF A —FBFICEHIRE T (20106 5)

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 clopidogre! (PLAVIX) startdate, 10 AM

Due to increased risk of g compared to clopidogrel, prasugrel should
notbe given to patients:

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

Cick here tor more information

If prasugrel (EFFIENT) not please 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:

I Contraindicated for prasugret

Cick here for more information

T o |

that pr grel (if not should replace f I this is not possible
{or, use dard dose However, there Is not a national In this

N

gnERJTLILARE

BFHILTOESERT
BERZTSEYI R HlieHl
ATy FEBFHOKICASL

CYP2C19M L& T*2* 2D IHE 1

R BHHEEEHVE LD T (poor metabolizer)
mizAEEd %
HEHEREDODREFIFR+HTHD

DEEDIZBECF22)TZRT LIV
(Péﬁnn%174’ IVMIZEZRSHN

DEZE2UBICLAEEELTLS

TMDU



7/ LERDE I DN

ERTENALE R —
Dana Faber /IMD AndersonZi &

CSICEYVEHAENAD FSAN—ZEDRITET 5

RN RRIMT / LEZEEDY ) ZHI)LERSIEHT
MNAT /) L7 S5 X (TCGA : 2006FE~) LU
FEMNAYT /) Ly —2F L (ICGC : 2008F~)
S0FEDMNA ZTS500EFIDE4S / LECHIEEHT
2012LEM b BB FER EIRFE > -(BHAE £ FiENA)
BEEANTORDEE, 258 T3000ZFHEZALHEE
A ZHEE I SDriver£ £ L {EFR i PassengerZ £

Mayo Clinic
EBEICEYT/ LESIRET - I0FABE (BRE) T—3~—XBE
SFlRy &/ LEBEE (Preemptive PGx) RE D #HAD R
AT 5“BMA T v 47 : Clinical Sequencing REFHEER TMDU




)L AIVYIR
3 DNDIN

ol

D

| 2005~ NGSD &S | 20084F
| (454,So0lexa,SOLID) | ...
| 2007/8~ | 7 LRI DRE
= U REm | | Hapmap2002Ffts 20094
""""""""""""""" NS Ao ) - T I ——
Undiagnosed """"""" it ' | T?GA (2006), EfF !
: - e o ; R AVI=EDVEDD 4 20104
Disease[R &l& XRINHERZEME | Liccoroos o |
= F DPOCHE BFAILTTES | BR0UNSHEA |
MCW/ R & Be Preemptive PGx 20114
Vanderbilt X®@BE  Cancer Driver
GeneMEE &
HASAHIARER 2012%
Mayo Clinic

@ 20134

T LA Iy REE

it R 2 2E (clinical implementation)
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T LIAZZTYIR

EE—K

xE

MDAR;

H R RKETHEI TICHTDERRET

7 LI 3y o RESHSHRO B HERER

Wisconsin K%
- FERATBHDEEGREREDEH
Vanderbilt K2 fwBEPREDICT & E
- EFIRBEBEROSEME
Mayo ClinicQEgK7 / L —7r 2R
* PGx
- BPABLUHmEBEGRRRER
- 10BA A%/ LDB
T, BERICHD LS IZZHDER
DFIEREBRBFROMEZEHMELT
MET—3FIR—X
« Mofit Cancer Center (Oracle HRI )
- BELSH Merk & AR D 2245

NHGRI Working Group® ') X k

Institution 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 genetic disord analysis, identification of families for further research
Mount Sinai . OYP2C19 ing f platel Baylor Whole exome and whole genome sequencing in Mendelian
unt Sinai ¢ Festlng for antiplatelet rx post percutaneous coronary disorders to improve glagnasis
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 * 1L288 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 . Pevsonal.ued genomic 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 iical
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 ion status program
Morsh S ing of 1200 i - St. Jude’s Pre-emptive PGx genotyping in children
orehouse Exome sequencing of 1200 early onset severe African American Vanderbilt 5 ptive PGx genotyping for ¢ 5l warfarin, or Tigh-doss
hypertension cases and 1200 controls " i
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 praicribing decisions
Mayo

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

* PGx driven selection/dosing of antidepressants

* CYP2C19 ing for rx post PCI

Tumor-based screening for Lynch syndrome

TMDU




ERFTIRE &L DS eMERGE E1E

electronic MEdical Records + GEnomics (NHRI-funded)
phase | (2007-2011) EMR-bsed 4/ LBFR DIEK T D
—  EMR(E&ERphenotyping) & biorepository[Z£ D < |
— GWAS% (EMR-based GWAS) MY ATEED, e |
— BASRBFIXGWASE R, F5/ LAEEOBRKEZEIBELST &

— BFHILT L YERKRERREEER phenotyping/L—)L 1 #
— ETERAESNMEE - Mayo, Vanderbilt Univ., Marshfield, e
o & o

Univ. Washington, Northwestern Univ.%: & 5 1 5%, _
phase I (2011-2015) 4/ LEBRODEEEKRREAEZ Y H el phenovping b=
— MCWORBEREZEDA /37 k. Vanderbiltd &7/ LFEIEPG x
— BFHLTLEREBROME

%? jJ )L_T-’\o) b!/ Aﬁﬁo)ﬁé Group Health Cooperative Children’s Hospital of
PheKB (Phenotype Knowledge Base) i Piladaphi
> 3 ¥ & Ny Northwestern p )
57 LEEORE. PCXxOEREKEFA Wachingon ——® T ey o P,
« #BRET Return of Result, ELSIS ey [Tk pedmsem [J05 L
~ 4ADDHA MAF LI D b ] =L AW, AL
INRJERBR S )L— T & Mount Sinai, Geisinger ‘. Pl % Tl Qg ise
phase Il : 2015& Y35E 5 RYSERrAR" s LIV
NHGRIFEILD OV —2 7 L& & g A AR
— CSER consortiume & &% X 2 R W |
“Clinical Sequencing Exploratory Research” mayoGinie N % TN N\ Py
Cincinnati Children's . Vanderbilt :
Hospital Medical Center University Coordinating Center

LA A 5= AW 4



ERB{EEED 5 Precision Medicine

BADEGERE - IREERICEHHE - (tailored) EHE
One size fits for all MPopulation EE & FE% S

g . EKRIX. ERIEER Personalized Medicine D#EE & T4 5 2 LVAS,
HrIIEXEZ W AEOE AL TIX%E < BHI{E ZBRfE{E

= DYi5E : Personalized Medicine M 28 S N =BEh 5 10ER > TLVS

ZEREY T T—FERDOIEIC L HERIEERDILR

(1) BEERE X RRETEE)EADRF—TER
BIZER(SNPYZEE : Genome) 12+ TH C IREE - £ FEEZER (Exposome) D E1R
REBREII2ODERDIEEEA L RARIZHEA, EFHILTOERKRKRIFE
(Clinical Phenome) &N EZE 432,
(2) 4/ Liasdk—F - BiobankDER
Precision Medicine#=®189 % MM&E®RER | & LT, ¥/ Lasg— k/Biobankh®
WETHDZ & %:2#, Real world datad) ER
(3) BE&EEBEE-4)VI/BEROBE
E/\NA JLANJL A (mHealth) + wearablet 3 —(Z &k 3 KEMHFEGIHERINEDELH
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BB S/ LERORER

RS-y O)EMHE%&(ZONN)

24/ L (x30: 100Gb) - =&Y —LfEH (X100 : 6Gb)
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77 L2y ) ARROEH
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| ERERE OHE
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7/ LERMH
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\\

EvIT—3EFIEEDE2DAEN
Biobank & "7“/ Lsak— R ELRE
RAF RO OEN-REOEL

© ERIBAEEREDODEFRERCBEERARDOENRE., AFET/ LEROERLE L TOREN
i eh, HAMICTER
- HwB#EBioBank (RES/ Lak—) 7/ LA v ) AEFEER. BIREOFERER

- KPEEREICT, KERBBEDRBWNSFIRR (7/ L7GE) ETNITHET PBARRBEBFR ERRRE.
ERE®R. LAE. FHE. RERA. LRTE) DRE.

- ERODFHFCAERER., PERPH. AIRME~ORR
- Population®BioBank (BE®&E4S/ Lak—F) : BAMEFHOFERERS
- @EF] siREar— b, RAERRFOMEBHNSFIRER (7 /L) LERKIREER (exposome) ZEDT,
RHRE (£F) 2B 57/ L - ak—
- EICEGTFERFRBRIEO-REOREY XV FA. EELFA

Bk MBiobank

- ZEE UK biobank
5075 ADEEE, 40~69% (2006-2010, 62M7AK > K), :BINFAZE (2011-16, 25MAK > K)
BET—42 (%R -EETTIL, £FEFER) &5/ LIEHR (SNP7LA &S, BEERRREZEHKT S,
-  XBE Genomics England,
2013FAA. 2017EFETIZ10FADY / L EBREIIRE, &4/ LR —47 2R
RUDTIRIETHVEER (BEF - RiK) . DNAEE. ZPIEEnglandD &, ©E LD Y—I T A
. Fx#l BBMRI (Biobank/Biomole. Res. Infra.)
2500 £ DER N & E D BioBank & #i &
- FS24 Lifeline
165000 A\ JLE8A 5~ 4 20064EEHA 304ERIMIBHE, 3tHitar— F (HREH)
- XE Precision Medicine Initiative Genome Cohort
CNhFETODBiobank (flZ[EBioVUIEE) Z&EHTI0 FADT / LEEDD
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EvSdT—AEZR/EBEDE 3IDRN
NIRRT =€ﬁ'l ¥RDB/KBM H IR & F),

S - I‘/T/ Aﬁ’FnJLn uﬁﬁmd_kﬁg
— HapmapZ B < % k,1000genome,ICGC, TCGAS
- 7/ LEE - ZHIK
* dbSNP, HGMD,Clinvar, Clingen, OMIM,GWAS catalog, Matchmaker Exchange
- RIFH LD dbGaP, EGA

- BEFEEIOI7AM4I)L
- JREHEMtranscriptome: GEO, ArrayExpress,
- EFI4EEaYtrancriptome: c-Map, LINCS
- BRUNNDE
3 RtiE& : PDB, Swiss-Prot,
- RN ERMMEEER : HPRD, STRING,BIND
- PFRYLT—=D NAoxA
 KEGG, TRANSFAC, BioCyc, Reactome
o BRENAFTNDERHARA—X (FIRET7 I EX)
— UK biobank, BMBRI, AL AT 4 AL - A H/N2 Y

5D KINEDB/KBEZFAEETH / LEE - BIEZH#E TMDU




EEEVYIT—R2  FTLED

c BBRT /LT RAEREZEDER
— Clinical Sequence® A > /\9 k
~ WEN D FIERD SO -ERKRIEHT— 3
— {ERI{EEHE. Precision Medicine

- Biobank, & B L X ) DHLETTE
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Table 1. Drugs and diseases with the most indications.

Drugs with most indications

Diseases with most indications

Vorinostat

Gefitinib
HC toxin
Colforsin

17-Dimethylaminc-geldanamycin
Trichostatin A

3-Hydroxy-oL-kynurenine

5114445

Dexverapamil

Prochlorperazine

Transitional cell
carcinoma

Melanoma
Cardiomyopathy

Adenocarcinoma
of lung

Multiple benign
melanocytic nevi

Squamous cell
carcinoma of lung

Malignant neoplasm
of stomach

Dermatomyositis

Malignant mesothelioma
of pleura

Primary cardiomyopathy

95

79
73
7z

68

67

66

63
53

48
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Color Key

(Sirota, Butte 2011)
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Drug gene expression profile

Reference database of drug gene expression

Disease gene expression signature

Disease-drug scores

Drugs similar to
disease

11||l

|
disease

Lo
Drug group Drugs
PI3K inhibitors L¥-294002 and wortmannin

H3P90 inhibitors
HDAC inhibitors

Salicylate

anti-inflammatory agents

Geldanamycin, raloxifene, monorden,

and sodium phenylbutyrate

Vorinostat, HC toxin, and
trichostatin A

Sulfasalazine, mesalazine, and
acetylsalicylic acid

Canonical

Cancers

Crohn's disease and lung transplant

Ulcerative colitis and Crohn's disease  Polycystic ovary and glioblastoma

Cardiomyopathy and cancer
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(Hu, Agarwal)
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--- LINCS Canvas Browser ---

Gene Lists Top 50 Concensus Experiments (Down/reverse)
i Up List Down List Overlap Info (Perturbation, Dose, Time, Cell, Batch) i
| [EEF1A2 0.5000 Tyrphostin AG 1478 56 78 um 24 h A375 CP i
| [UBees 0.5000 PD0332991.2 um 24 h MDAMB231 LIP001 !
: FA’U’S“A . . |
! FGFR1 0.5000 PD0332991.10 um 24 h MDAMB231 LJP001 :
1 |PAXIP1 - |
' |spARC 0.5000 PDO 1.10 um 24 h MCF10A LJP001 :
| [SNRPA1 0.5000 Aminopurvalanol A 10 ym—24-002 ~nssan !
i |ADAMTS1 8

i |EIF4EBP1 0.5000 o : oldf:lir:zr;f?::r:\;

i |PFKP ‘

. |BTG2 0.4800 PD0332991.2 um 24

. |CDK16

! PD0332991.10 um 2,

i |ERRFI1 0.4800 PD0332991.10 ym

i |ARPC4 0.4800 MLN 10 um 24

e 2-(6.6-dimethoxy-3-0)

: clear clear 0.4800 ienylcarbamoyl)phen

| 310um 24 h A

E ¥ Up Down

! Search Example Enrichr Showing 1 to 10 of 47 entries

| Aggravate Reverse

contrast: Select a cell line:
[T i
. : 3 Select a batch:
Avg. Z-score: L0,

Multiple Selections: | ]
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(Goh,Barabasi et al.)
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Interactome DR #5ER DEEE

Drug ID Drug name Target Score Ranl
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. \‘\\ ;
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Heterogeneous Network

(Wang et al. 2014)
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DR(drug repositioning)
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Directed protein-protein Synthetic dosage lethal Synthetic lethal interaction
interaction (signaling ) network interaction network network

Vinayagam A et al. (2011) A directed protein
interaction network for investigating intracellular
signal transduction. Sci Signal 4{185):rs8

Jerby-Amon L et al (2014) Predicting cancer-specific vulnerability via data-driven detection of
synthetic lethality. Cell 2014 158(5):1193-209
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DrucBAank
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Step 1 : Networkf#frIC &k 2 FBEEFORHHEDHH

218Dy FIJ—V#Et=E (TH) . {FEEGFITHLT, Ry I —
HDEBITLTELR L8563 FEDR Y N — UM E2 R ECFDHEE=E
ELTFRETILOBEIZHL =,

Network analysis: Feature extraction based on network analysis

Centrality Bow-tie structure Modularity Controllability
Degree (number of links to a node), Input ~ Core  Output  Connector hub is high-degree
closeness, eccentricity, etc... &

Provincial hub is hub
gene connecting several genes ina specific
Nodes in center of a network tend to be different modules. L“°d”'e a“: "‘aIV be
important node (e.g., target and 1Y ee vt ooy o) a
oduie) NETZ important role ina
N / specific pathway.

9
"

disease genes)
o f N
4 / k. Connector hab ., -2 0 s l . d
Yeat ‘ Input layer captures information from outside of network and /l /,’ \ . cntlca genes = most |mp0rtant node
transfer the information t layer. Core & th |
; oo et e bt cap . V. ~ to control a network
\1’/ In drug action mEChanismS, input Iadube | ne(tl:;ekr;::;:es:;e node, the number of driver nodes to control the
o, N\ :\ TRENDG iy
\ ‘/‘J ' layer gene may be receptors of ' Redundant node - node that are not important to

van den Heuvel MP1, Sporns O (2013) Network hubs in the human brain, Trends Cogn Sci

.A 9| A drugs, core genes could be genes COI“TUO'B"E%O”; e e

. au, A, P a H . if we remover the node, the numl o er nodes to control ¢
G = X N Q: control the signaling pathways ~ Proteins ina module have closely related ~ __ “*70%

A [\ ij ~/ targeted by the drug. functions with each other. Ordinary node - the other nodes
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Random Forest
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HHEETET)L Random Forest

GENE A

Network metricl =5
Network metric2 =1
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GENE B

Network metricl =1
Network metric2 =5

Potential drug target Potential non-druggable target
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Target disease Top 25 genes for pmentlal novel drug target f::-r atarget disease
Anti-Alzheimer's disease 1A, HSPG2, PARDBA; BLNK; PRKCI; YES1; PPP3CA

Anti-ﬂnxiety STPR\‘ CHRT MTHRTA CCH F::" TEC L& CRHRT AGTRE‘ U'PRDT !LHRA RHFJE RH'!.'? SP8;
11;
Anti-Rheumatoid fiﬁgﬂi Gﬁgﬁ%ﬂﬁf@f-’;ﬂi’g’ cof SOCS1(LIAK/STAT pathway % fi#
1 : 2)I1N
CBOrAT- NRAA L Tcytokine responsezZ &) =t
Anti-Breast Cancer SHCT; NFKB1: RELA: ID2: RACT: SRC: RUNY central nerve system® R4 z il {il
HDAC2: | I ¢ TEN=Ct T T
. Anti-Colorectal | = Cel :Ems rg?{:f:ﬁ;ﬂ: HRAS; PLCGT;
SOCS1 and SOCS3 in the control of i T
Anti-Pancreatic TH2: DSCC1: TAF9: AIFT:
CNS immunity l L2: NSMCE4A: ASPH:
Brandi J. Baker, Lisa Nowoslawski Akhtar and Etty N. Benveniste
J&nti' Melan Dma Department of Cell Biology, The U::;:i:,‘li;f:lAlra-b;n.a a(Blrmlngham.Eirmirﬁgham, AL 35294-0006, USA MPI Hr|'1 EEE: FEN-I:
HNHHPF'I. Trends in Immunology Vol.30 No.8 NF‘I MU':1 LMNE'1 E'DE1 :
PSEN1; P

§TATID /\
S0CS3

STAT1/3

LAL. SOCSLIZFLERDEEFHENT, COTHRDEEGEF 255
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ADFRZHNHF. FLVY 9%, BEE1Ddrug-target-disease interaction network
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Prediction from
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Table 3. Predicted repositionable drug candidates

Target disease Candidate repositionable drug
Anti-Alzheimer's disease Imatinib; Marimastz@ Nilotinib@Regorafenib; Sorafenib; Tamoxifen; Urokinase
Anti-Anxiety 3-Methylfentanyl; Agomematine; Amitriptyline; Amoxapine; Antihemophilic Factor; Apomorphine;

Aripiprazole; Bromocriptie; Buprenorphine; Butorphanol; Cabergoline; Canakinumab; Captopril;
Chlorpromazine; Coagul$ion Factor IX; Codeine; Dextromethorphan; Dextropropoxyphene; Dopamine;
Drotrecogin alfa; Ethyim@phine; Etorphine; Fentanyl; Halothane; Hirulog; Hydrocodone;
Hydromorphone; Imatinil Ketamine; Ketobemidone; L-DOPA,; Lepirudin; Levallorphan; Levorphanol;
Lisuride; Loperamide; Lglapine; Marimastat; Melatonin; Menadione; Methadone; Methadyl Acetate;
Methotrimeprazine; Minglycline; Morphine; Naloxone; Naltrexone; Nilotinib; Olanzapine; Ondansetron;
Oxycodone; Oxymorphofe: Paliperidone; Pergolide; Pethidine; Pramipexole; Promazine; Propiomazine;
Quetiapine; Regorafenib@Remifentanil; Remoxipride; Risperidone; Ropinirole; Rotigotine; Sorafenib;
Sufentanil; Suramin; Thig@hylperazine; Ziprasidone

Anti-Rheumatoid Acetylcholine; Adenosingl Amiloride; Aminohippurate; Aminophylline; Amphetamine; Ampicillin;
Azidocillin; Benzylpenicilin; Cefalotin; Cefdinir; Cefixime; Cephalexin; Choline; Cimetidine; Clonidine;
Cyclacillin; Desipramine @iphenhydramine; Dopamine; Dyphylline; Enprofylline; Epinephrine;
Furosemide; Grepafloxa@n; Histamine Phosphate; Imatinib; Imipramine; Insulin, isophane; Ipratropium
bromide; L-Arginine; L-CRrnitine; Levofloxacin; Lidocaine; Liothyronine; Lomefloxacin; Mepyramine;
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