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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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The right ﬂrug and the right dose,

Pharmacogenomic Resource for
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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

Clﬁpldogre‘ Poor metabolizers treated with Clopluogfel at normal doses exhibit "I‘Qne' rates of stent thrombosis/other cardiovascular events. ﬁ n % \ 9 ? *iﬁ]
mE7IEYI X inM I

Tr is if not

© prescribe prasugrel (EFFIENT) 10mg daily and stop clopidogrel (PLAVIX) startdate, 10 AM X / |\ E\JEJ IE q’; 1,1;]- 0) 1& (\ L 7'3—

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

@ 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

B e CYP2C19MD LA T* 22D F & &
' iyiroilios o evtaatie oo SO LB AEAME L VO T (poor metabolizer)

© Maintain requested daily dose of clopidogrel (PLAVIX) 75 mg dally, startdate, 10AM _[ﬂ]_ﬁ 75‘\;;& IE 'é" 6
If not using prasugrel, please select a reason: ;?éﬁ“ ?Q,q—_ o) F‘t’_\ % (j: Z: _|_ éj\ -G & 6

Cick here for more information 'b‘%wiﬁA(*Z/*z)j7Z7 l/)l/
[ (Pé'ﬁnﬂ%17'f I h)IZEZSH

(f not should replace f I thi is not possible
dose However, there Is not a national Inthis
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*  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) H8%3Z(2005)
— Evaluation of Genomic Applications in Practice and Prevention
— BEFZWEOFM. BRI RO B4R M
- CPIC: E®E7/ LFHREREEI VY —2T L
— Clinical Pharmacogenomics implementation Consortium,
~ EEY/ LHERY T—% (PGRN) D # /3, PharmGKBD R 4 v 7 THERL,
— EBY5 ) LH4AF 2 X(CPIC guideline) #E&ERR. BRIKREEICIRRL. PGXEERMNA
CERIRTHAWLWLNAZEZHM
«  ACGM (American College of Medical Genetics and Genomics)
— Incidental findingD #f2E 1) X kb (56:815F)
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Precision Medicine initiative

BURD R

ACGM incidental finding list 56 genes (2013)
NACHGR report “Future is here” : 2013)
CPIC guideline EGAPP guideline 2013.14

[E ZR 5K /Consortium

NIH BD2K COE in DataScience, DDI (2014)
ASCO CancerLinQ, Cancer Common

1 million genomic cohort, Precision oncology
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“Big Data to Knowledge” (BD2K)initiative

- BD2K: "Big Data to Knowledge” Initiative Bfifh
- 7—% - BHREICHI HINHREEZBZEER] WG
— R =PIk DBT /L F YO REEDERIZKY., B8
RO—47 D REREFOREILIZHIE LTIHRES
- BIREBOERS 2013F(HE. HEEHEPER014EMD

- F—4HBD-HDEIRE (Associate Director of Data Sciences)
#{Ed7 Bourne, PhD.

: Francis CollinsEE# NIHE&RE TCOE L]
MEEAMRICEEZEOETEEMHZHFD. BHNIZIBEXT SEGERE
T—REFERTS
— TEYIT—2DBRKIEEIELF1 (Collins)
— NHAZDEGZEEY LTS, BRRBERBE=-T—28BEICxT S
77'|27\0)ﬁ‘°" SICEENLGREIZE-T,

* http://bd2k.nih.gov

TMDU


http://bd2k.nih.gov/

NIH BD2KETIE D E it
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— 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, OBAVETKE, 1)/ A KREGENER 32M$
- Data Scientist AMEBRHADFEIRE

T — A FH F 5| DDI (Data Discovery Index) Consortium
— Data discovery index coordination consortium (DDICC)
~ T—AR—AHZ2OTDFHE - PUbMED®DB}

— UCSD: BioCADDIEZ Ry ZDDIEAFE D #EF 8 4

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




BEE_RAT Y FeMERGE

BII5E : Nat. Ctr for Biomedical Computing : i2b2 e X DEET—4
phasel (2007-2011)
— BF HILT %iE L TEeRKRphenotyping% 1T >
— EMR : E&FRphenotyping & BiorepositorylZ& 2 < GWASH 7]
geH (EMR-based GWAS) FIAIZEEY HELSIAIE 1% 5T
— eMERGE-I: Mayo Clinic, Vanderbilt X%, Northwestern X
1 & 5 HEEk o S
phase Il (2011-2015) oy Nt \ T .
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- 47jﬁn27b\eMERGE ”ct L) j]ﬂ*)%) \ . * . e
R &Pz & Mount Sinai/Gesinger A Ly ™
CSER Consortlum & liason Hospital Medice Comer  Uniersty  Coordinating Center

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

e RMERIRZNET BT=ODES / LITX — LT

TMDU



—

MK 7

i2b2 (Informatics for Integrating Biology and

the Bedside)
« BMIREHoWDIFEHRZE
FiE (sub;ect) ihiE (predicate) HHIEE

(object DRYTUY b (ZD8HA
RDF : resource description framework)

TR,
© AL EOV—LDEAEDHLE TRERATEE

E9 5. BFEBERET
- Star Schema: 77— X—XXF—T N 1
D, ZTOHDIZAET 5
observation_factT— JJLIZE#HEN 5,
tranSMART - FS5 A L—23FILEY
EEMED TS5y bik—A
«  tranSMART Foundation|Z & Y) B %
ShTWEA—T>Y—R(GPL3)
Uk IoikE:

DTZv bTAH—L
- ExJ® (outcome) R EIZ & i
L. B k<, *HF‘aE]ﬁﬂﬁ DSR4
AT, F R 5, Eﬁﬁf‘aﬁ’ #
7‘8: & O)ﬁg*ﬁb\ﬁf 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 DEREFEFEKIE (Phenotyping) DRERE

REFFEL IR

+ @ 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
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INA F - EEIZH T SHBig Datad

BERER

M2 FIEER (Genome/Omics)
— 7/ L - A2y REH,R. multi-omics
SIRIRIERIFE (Phenotyping)

— eMERGE-I, PheKB. EWAS
¥z R X 7L (DataScience)

— Data-mining, Knowledge Discovery, A L&

ZEEOHITHAEY I T—4

7/ LIEER +  BRER - IRIRIEHR(EMRE)

M F R (learning) X T L




KEDBD2KOFEDODHIDEIZE (1)
CancerLiQ

- ASCO(KEFEKEFES)
« The ASCO CancerLinQ initiative

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

— T—ANNINTDREZTHRE. £51t

~ ZEOHIGEHR)N O REDZET —FZEODTHT S

— FILWRIRABBRAD A K54 UixEt

~ AREDEEFEIZE >TI7TAADHKAER T—FR—X %
BE, EPAVIZTDONVTI~2FANDEHZEEDH S

FEUATLZEEL., REGZERT SaBEM# z Hia

35, HAFE, —a—0xy FEEELTEE,
BigDatalZ # [T A Learning system®D A 8] X 1%

« 20134F(Z. CancerLinQ? 70 A2 A TE5ERHK. 108 ALL

LEDENAZER. TERENBRGEEF TMDU



KEDBD2KDOEDODHDENE (2)
¥ EHEREER & IBM Watson

Learnlng system®D A\ X% IBM Watson

BAREELIE, KET—FIR—XZFER. HEEMZTHESE: Deep QAL X T L (jeopardy)
MITOSTARTEMEENSF T4 VERSEQAV AT L BRZI UV TIVGEMICH#E
CMU®M Open Advancement of Question-Answering Initiative (OAQA) ¥ X T LM EIE
Eﬁbgnﬁ”ﬁ”;;(ér%ﬁ@f&?#x FEREEET AMBREILETILI) XL, TFRAMGHEBEZR
KIRFEFERBLE . BXET. RERICKY REORBRHREMZ AT LO—BRABFERRICEHER
BREEERICEASNLIMAFNERTER BRI, A—RILE) HERE

Memorial Sloan-Kettering Cancer Center (MSKCC)

The Oncology Expert Adviser software (OEA)

IBM7 kY UDEERASLIUVBAEZNERTE ., MSKCCHFE->TWAEEKMRE (F -4
J LT—4. b\A/FJ*_*O)H IR IRD R E) HHHAEDE, 1131/:'0)%%% aor?—"%@ BE
FHERTETBDIZENLD. BHEOFEICEDS - A S EHROABEDERKEE BT

New York Genome Center

AAEFENNABERICH L TEIYRIMER T 7 ZIRETELLIXETHY—ILELTY / A
MEERICTHA > EIn=WatsonDHAIEL AT L

RODXIR E L THEER Dglioblastoma (7'') 7 FMAEE) . 4/ LB & ERIGFHR. B
MNoERMEAEEFIRE

Z D fthDWatsonD i F

Cleveland Clinic

BREARES2E IO S L, REGRMEER I A L—2 3 OF T, WatsonZ 55T L
THREHIZ 7247, WatsonDHEiTZFIAL-EREDEEHEY—IL
MDA Anderson

BERICEY) B E Z 2B IEH 2R (clinical trial) TMDU



KEDBD2KDE DA DENE (3)
ZDI(Fh

Cancer Commons initiative
— Rapid learning® 1 > 7 5 &{i
~ B#® : BEOMEES & xFTOMBEEH
— {@% D EZH D Donate Your Data”(DYD)Z £k
~ ERIELTHEIZEZSELSIZT S, "e-trials”
—  MelanomalZx$ 9 Bipilimumab
Craig Ventor “Human Longevity Inc.”
- FE-RF EBEEF0EE)
—  FJ LEZE, BHEEAE (Hariri& #£(2) #HIEAR7000/ZMHisegX 5sets
—  —%40000%7°/ L ($IR/IZN EE - BEE) INE.
—~ 7/ LDBHEZE. BRKERDLINE
- BARA#EELEL —HS5ADE RS/ LA
—  HA (Moores Cancer Center & 12#£) #ERR. BRAELEDHKAKED
~ ERZEOEMRMN MDD S
Google X7 A< = - +“Baseline” N
- BECETIREXR “9line
—  Conrad AD ¥ & [ZDuke K= +5Stanford XAV
— RET5E. kFIERMGNA AT —HIEE
Deep learning &4/ LA S v 9 REEBE~DIGH
- BEEADIGHA
— ZRE{Za—OxRYy bk
~  ZEEHEHEE
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(Clinical Implementation of Genomic Medicine)

RREZZRAVWERITHT / LAERTHLH, WDIOMDE
5T/ L - 7J'~ v AERNRITINATNS,

MNA DRI Fizl & ERIMERE
— ENNAREL V2 —ERFER
- BIZFRELY FSAN—EEFDLE
© DFEMEDRRTIL—TIZEIHT
— BEEIINAEZ—
- FEREBBOABTD 7O k
SERBIAEFHEE
— BKNERY / LEFEE S —

77 Ls

EZETIE. K
LA L. Biobank/Genomic Cohort TIZEAED IR

[FZENIFEEENTULMELVELY,

E

ERSLKKZZEITLNTLVS,
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Biobank& 4/ Ladk— k

© INFNRVODEBK-HRROEL
- g?%iﬁ%@?t&')0)$17M;§—‘éﬂibﬁﬁliﬁﬁ%0)i§¥4ﬁﬁ\ EEIET / LIEROIR
A0
- J/ LF Sy RAEHEER. RIROFHRERE
ZE&RBioBank : £Ef) - £HARETRERBEEDOMEBEN S FRER (7/ L7

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

— ERMEFRDFHRE R
PopulationZ!BioBank : i@ EERIA & a/R— +, FAEFFBBOREENS FIER (7/
L) LERRIRIEIEHR (exposome) #&EHT. £EEFEBMT S/ L - ak—F
- FrkdBiobank
— Z[E UK biobank
505 ADEEE, 40~695% (2006-2010, 62M&), 2011-16, 25M&
BEZT—42 (MK-R-EBEEFUTIL, £FEFHR 250, BEEERKIZFZENRT 5,
— 3E Genomics England,
2013FA18. 2017EZE TIZ1008 AD T / L BRFHIIRE,
RADHRIIHDVEER (BF - RiK) . NAEE. &UIEEnglandD #
— Fx BBMRI (Biobank/Biomole. Res. Infra.)
2500 £ DN & E D BioBank = i &
— A5 24 Lifeline
165000 AL EBA S >4 2006FEEE 30FER DB, 3tHLaAR—F
— Precision Medicine Initiative Genome Cohort
100 AADT /) LE&EDH D
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B

|diosyncratic Effect of Combination of GxE factors

ECHERE

CIREDHEEEH

HEFROBFEMMESEMR
- NTADBEN, BRALHEBHNASE

- AMVRIDFEHETIEIELY, Idiosyncratic Effect

CYP1A2 Phenotype CYP1A2 Phenotype
=Median >Median
Likes Likes Likes Likes
rare/medium [ well-done | rare/medium | well done
meat meat meat meat
Wi i | 1.9 0.9 1.2
Smoker | Slow . . .
NAT2
e 09 | 08| 08 | 1.3
Ever- | " | 0.9 1.3 0.6
Smoker | Slow . . .
NAT2
d 1.2 | 1.3 [

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

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

environment
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GxE heat map
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-log(p) BTS2 — v ERTBIERTF Y 5 2%
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mHealth, wearable sensing
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RIS D/INT X A LELHR

« <BWLWARLD-SHHERERD> DERRBRBEZN D
- BHEHRERESRD- THEEIIHI4] BRERRE#BEZA

Life-long (course) healthcare D=

BEPD - BEE

- ERERPD ERER) —

SEE - BESMME (participatory medicine)

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

FEMER - LHlEENDERH
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NFETHORBEFLHHEBEERS A 73 —RABRLUTDESI2ES

life-long healthcare

B & SR B ity 7
shE=5 Yoy | | anEE | | BALES |~ | BRI

Biobank| =3¢ xXF | wndzvoz | & TILAIVIR | chg | BEEFHAO

i,%j'{%?xiﬁrﬁ% il &1 /w;rv—ﬁf:;g, fiE BERRNAR | @M |AETEBET

MEERIZLS a ZENL RS ﬁEJFJ?{IEIEIHb;’ﬁ#ﬁ 4f FEE 1 FREEAT .
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MR E=421) O DiESE

HEEN BT =AY VY
— Quantified Self (mHealth)
s BENAII - TISTIVEEBEZARY DY
- ZIMEERE - proactive professional consumer

INDFZYTR - INAAI—NOMBEHIE=S
~ REREEZFINT O I VY RANAXT—h s Z5THA
— Snyderic MiPOP (integrated Personal Omics Profiling)#t &
- REFHNA I v I REEHERE - TEEBREA
— &M/NA F<—h (Liquid Biomarker)
- VATLDFEFHEI—N

* Dynamic Network Biomarker (L.Chen)

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

ight from thur

« RILXRF - WiZ2COl ECG; EEG; Skin Conductivi ol
— TxYFhaunteoo o5 EHEE AR RIEKXFCOl [SYFELEr Y]
\ Ewﬁﬁ ﬂ'ﬁﬁiﬁ DI:IA Fr 0 L\‘EE§U
v CTEHTLHEEBEC] el
.;g;‘ge_n_ ) | enE-SHEY R, WERIE BB, BIRAR. ZOft)
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- Bl Y— (Et%l) amssm
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5420 F v IOIFE
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IPOP (integrated Personal Omics Profiling)

Personal “Omics” Profiling (POP)
/ Genome and \
Transcriptome

Epigenome
— (MRNA, miRNA, isoforms, edits)™

I Proteome Personal
. —  Omics
T Cytokines Profile

Metabolome 7
Q Autoantibody-ome /

HRV Infection | {

RSV Infection |

0 4 21 289290292 294

-123
Day from HRV
Infection (D) -/

116 185186

207 301 307 3N

Life Style
Change

255 322 32936%0m0monm

Microbiome

MEEMNEA T VIR
TO7 74 IR
2% (Fouriera#7) 12
FYHEAFZIVIRD
Bl Z AN

sryangM w] 45 54 53

ll.bE 478) (53 IF\Eill
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2 10

‘al.!ﬂ

Eun

@ 110

g1 ] ey

3 0

O a0 /--,, -
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{ to 15t

HRV Infecticn RSV Infection Life Style Change
(Day 0-21) (Day 282-311) (Day 380-Current)

Integrated Omics clustering

Transcriptome
Proteome RSV Infection — Healthy:
Metabolome Integrated omics

Full Reactome (FI) known pathway map
tor cluster:

( I) | Autocorrelated data clusters |

R

5 b N A% 2 W a0 e g

RSV

,

Dynamic expression pattern observed in:

‘ ANA O Protein ’ Both RNA = Broen

Example pathway:
Protein processing
in endoplasmic
reticulum

Example pathway:

Phagouomrs %a ’ B ® -

Example pathway:
Lysosome

Example pathway:
Insulin




INAFT—HhH T2~
Predictive Omics Biomarker

B HREZ (Liquid Biopsy)

microRNA, T &Y Y — LWHE

— #ABASFRNA (exRNA)

~ BRRE  BbhimEmt EREXEERNAKEESLY%
— BEAAELEA2— NEDOSETOD Y b (79EH)

- M mIRNAHBZERZHT. miIRNAF v 7. BiobankZF|H L TEEKREE
%

FRIAHIREE2 Liquid Biopsy
~ fRIREES R (CTC)
— fEEEmiRNA
— {BEIEDNA (ZEHHR4) : ctDNA
~ {RIRfHAESY /M@ (Exosome)
— PMAAEZRO—L
M A DEarly Detection Research Network (EDRN)

— NIH, exRNADOTFE - F &
—~ NCI7f)‘“I%§“=s NADEEIFR., stage /N1 A< —h
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E MABRAIZTEER L TLYASmIRNA
EREZHN\NM A T—75

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.
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A | Biological process with a critical transition ‘)
Pre- After- B
= 2 efore- i After-
transition ireversible transition o5 reversible 2
state state [ transition state transition state
Before-transiti s Correlation, Correlation, Correlation,
ition state  Pre-transition state deviation deviation deviation
B ‘ c / @
Regular Collective Regular
| Pre-disease & dynamics = ﬂuctuatigr;l = & dynamics
state among
A < A z, < A b
2 : ; . S S fe—— e
A disease progression with a sudden deterioration 3 e NSty £ 2 :: e !
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Precision Medicine
SR EEE]



ObamaX#fisE &
Precision Medicine Initiative

20154,
& RlE .

— IR FEEHE THER

SfaEERE (precision

medicine) DA

1005 ADa7F— FAZE GXEREHRBEIER

2501EM (2
~130M$ : NI
~70M$ : NC

5M$) DFE
H, 100 A A 7R—

CDADKESAIN—ZE

— 10M$ : FDA, T—42 RX—XFH
— 5M$: ONCIZREERE, [FHprivacy,security

TMDU



Precision Medicine & Personalized

MedicinelZ & 5 3& > Hh
#48 9 TIZ2010FRI N BFEHN TLV

“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/N1 JLANJLR (mHealth) - wearable sensorlZ & 2 KE#tEIEHRINED =R
(8) 7/ Li3aR— b - BiobankdEHR

Precision MedicineZ X189 5=HIZ(X. ¥/ La71— k/BiobankhNhETH 5
Z & %3, Real world datad) E1R

TMDU
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* Precision Medicine®)

15 }“'JIHI:. ERE = &%

fizRe& LTD

%Fﬁ"

1:15
2

— F5HiRYEREE  Precision Oncology

~ RHARIEERE 100BA ANa7~— MR

ES=8-

_fig

 Precision Medicine® =17 A3%I(Z ’JL\’CIEI:
Al £ B RTUVELY, CollinsONEJMERX %,

_NZEHETIT S
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Genome

—0—0-0-8-9000 0

uniquely
encodes

Gene network
(GRN)

constraints

expression pattern

|

expression

Gene expression
pattern =network state
S(t,) = [ X Xo Xsy Xos Xau Xg1 X5, X, Xo ]

gene
expression

gene

Hung S. Bioessay 34(2011)
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\ dynami
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Developmental
potential

Epigenetic
status

Totipotent Global DNA demethylation
Zygote Only active X chromosomes;

S Global repression of differentiation
Pluripotent

genes by Polycomb proteins;

ICMIES cells, EG cells, Promoter hypomethylation

EC cells, mGS cells
iPS cells X inactivatiol

Rp flneag speci ﬁ

Multipotent by Polycomb proteil
Aduit stem cells Promote nypermethylat 0
(partially N
reprogrammed cells?):||[RS X = T X ina

i AN il ¢ Derapr
Unipotent il p 4 ,«'!L‘.‘“ N » J Polycom
Differentiated cell 1 T ll i f . gl lineage
types It N Huhdh! MEIEIIIET Promoter hypermet thyl lon

states

netwo
|

State space (2D)

all possible gene expression patterns S
projected to a YX plane -
the distance reflects similarity of patterns

= S(0)=

/ all genes

" e v st

@/ /- maximally
FE= expressed

EZ X7 cvcs amms pamy

A

- <~ State space coordinate (projection)
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I+ R EZEEREL(EMT)

- Epitherial-mesenchymal transition (EMT)

* non-motile, polarized epithelial cells, embedded via cell-cell junctions,
dissolve their cell-cell junctions and convert into individual, non-
polarized, motile and invasive mesenchymal cells

- EMTIZEYICEH>THEELRARR
— Gastrulation ([RiZMaA) . FIERRL E
- EMT &, fil@DFXY NDO—OFKBEOKEHEL

Normal epithelium Dysplasia/adenoma Carcinoma in situ

C Basement membrane

Extravasation Intravasation

e

= = — Lymph/blood
Epithelial cell @ O = -

B —

qndomeﬁal
© ©-" @

<= o/5>

(@ Mesenchymal cell

v

[MDU

Thiery JP. Nat Rev Cancer (2002)
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