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preemptive medicine

* Preemptive medicine (2005)
— NIHEEZerhouni A*2005FENIHE B 5HE T

— “By making use of precise molecular
knowledge (7Fig#Eiz{#F) to detect
disease before symptoms are manifest,
and intervening before disease can strike.”
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— {ERIMEEE “Personalized (Precision) medicine”
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7/ LEBEODELIORNL RKeZEmDClinical Sequencmg

- Wisconsin /MNE&EREE (£K4461) 20095, 3FDEF,
© 2@ BREAAFRHDBZEET, BOW=5EZAITEBIREA,
c JO—VmMhEESH., 7 —VROBBROEBEGFERLGL
o 2FMTI0EDANEIUIBRFHEITONERZE —
A 1#UIRY, CHLLETSAEA 1o T-(A. Mayer) e

© NicOZIFYUDOBRIZRERS—IIVHRE K
MCW TR H & 1 7=16000{E DDNAEZ 5 £ & §'IEE(J\$E

XIAP(XESET7 R F— RXEESX VNV BEIE

ZE  TGT(cysteine)—TAT(tyrosine) (2033 H)
THRE—=—DADEERF REZRNDVBZHRET HSIECRE
ZMHE NETOE RS/ LBEIITRHEHINATULG
LY a3l aonImhsFoNCO—RNEET

B iiE (EmEriiaigiE) XM (2010668) {\//Ivt_edical _Col|l_|ege of&
201057 A 41X 428%) I21&. BELIBNSETICEELR, BEFEEDR iSconsin, Fuman

Molecular Genetics

Nic Volker

FEEOLORBRLGAEFZEH>TWS, Center
2010 D128 1Z3[m)EH TEXKIZ5eE - 2B EFa—YwYTFE Howard Jacob

(a major mover of
the whole field, Topol)

Today's Paner @
a
¥ Jobe A Homes - -
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WisconsinER KE/NMNEBRERS LU
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—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
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The right drug and the right dose,

EZRIKFHERZEEDT / LEEK &
/

\ A —E )L b RESH

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
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| 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
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it R 2 2E (clinical implementation)
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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
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Big Data to Knowledge

 FI LA Sy AEREROSEMEEEEIELT

- %ﬁLerfﬁﬁ L'CU%’T/A A 2wy AEERBRHRD
KEVZEEEAN BRIKY / LA Sy RXEHEDB

: NIH : BD2KM2014ENDGrand& L THODDI ({E#E L)
- BEEICBITST—32REZFNDEKCOEERIF
* 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
— ZOf, aAYET7KE, A1V /A KREGEL1IEHR 32M$

— Data Scientist A\MBRADFEEE
T — 43 F R FE5| DDI (Data Discovery Index) Consortium
- Data discovery index coordination consortium (DDICC)
c T—AR=—XAHAZOTDFEE - Pub MEDDDBIR

- UCSD: BioCADDIEZHMZDDIRAFE D ElE Z1E 3

— BiIoCADDIE : Biomedical and healthCAre Data Discovery and Indexing
Ecosystem
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Precision Medicine & [E4q] A

BADEELEEZR - RIFEFRRAICEHE 1= (tailored) EE
One size fits for all MPopulation EE & TR % S

s  EXIX. ERIELE®RE Personalized Medicine D& & T 57 LVAY,
B L TW=DIFEZW AEOEANETIELZCERIETHS Z & ZHMEIL

= DHL5E : Personalized Medicine M ZE SN L 108 FEFE > TV S

ZEREY T T—FERDOIEIC L HERIEERDILR

(1) BEEREAXEREEITEE)ERDRF—TER
SNPYOZEE (Genome)f= [+ THE K IRIE - £ FEEZER(Exposome) DETR.
EREREIT2ODODERDHEEEAZRARICHE, EFHILTOERKRERE
(Clinical Phenome) £ & B RIERICIEIFA AR, 3 DDEEDEWR
(2) BHEAEE=-Z2) VJERODIIE
E/31 JLAJL A (mHealth) - wearable sensorlZ & 5 X E#EEIERINEDER
(8) 7/ LaR— b - BiobankD EFR
Precision MedicineZ==X(IH9 2&E L LT, ¥/ La7R— F/Biobank S ETH D
Z & %R, Real world data® E 1R
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<K EHLERFHR> OMIED R

~ 74 XR35> FdeCODE#

- [2EROERFEHRT —F—X] OB

- TREMGEEFER ZAVTEROERDREZH <

~ deCODEH DIFHE L 1= < [EAMBETIER) ZHEE L
TH-EREY Y > TNES / LEBIE. UK/AA 4
RUGIZ&E > TRl =N RT=,

- HIA EpopulationEWF / L - aFR— ] &
WS <ERDBHA>—1998F, ZEBMFIXEFHMREZS
(MRC) I TERETEASDNATO LY 3 ]
[ RiHtZlarge scale] [{FEZ#H#lpopulation-based] [H]
[ & a2 7/— M prospective cohort] &LV, EEARYZR
BEMNd TIZEEIRY Ao TULV:
- BHE ThYShi-FmER (ZRFER) OREEAICEF
O REMRR L AREROEA s IR RS D
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2015FAMED (EEMERMAFEMEE) X2
7/ LEZEHEEREZES] (PRERE) 2015.7
[2EECFEEMFIER=Z(10.18) | HMNETIEHHEITHYT / LEERTHHH.
WS OMDEEMERTY /LA IV RAEBENAITINTLNS
MREZRAV: TBREKLAZERL TOLEMIE125EE% ] RXKkY7 / LEFEY
A—1g &, 25~40%FEEDERELFREE
O KB E AMED : IRUD (Initiative on Rare and Undiagnosed Disease)
REZHEEDREEIEZFZIRUDILEFREASE L THEREY
B—M—roug, Mk, DBIET %, KXEUDP,
-'9+&DDD(Deciphering Developmental Disorders), HF ’5’°Forge (Finding of Rare Disease Genes)
OMNAD F A IIN—EIEFZE : NADHEIEN D FZ & ARMEAE
— BEAINAME LV —EHBEGTF/ARIL - 1 1 HAEELSRRER
FSAN—BIEFDLE., P FIENEDBRERITIL—TIZEIHET
— mKEBERNE (OncoPrime), RX., K., FEX ZERKLHREBB
OKFIRIERIF Epopulation #EHLS / L - ak— b FAL A A/ Y EHE

1Tl
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) LEETIEX. kKBEKZZEITFToNTLNS, LAL.,
Biobank/Genomic Cohort TlE K ZE < BN TULMELVE LY

TMDU



REDEY T T—2ERORKKR

%TNDU 37



XEYT / LEFZEES (ACMG) D

D—X2TTN—7
- TEBFEMFR1 (F:incidental finding) |
—~ ROR CGAE{TAMNBNATEE (actionable) S56ENEEFEEDN R )

— 016FIZIZIZZRMIFFR (the secondary findings) &WS&FMT GE) . 59

BIEF FTVRA ML IIEEZREAEDELFZEM OHFUYR

| Genetics
© American Collge of s ok i ACMG POLICY STATEMENT | inMedicine

ACMG recommendations for reporting of incidental findings
in clinical exome and genome sequencing

Table 1 Conditions, genes, and variants recommended for return of incidental findings in clinical sequencing
PMID-Gene
MIM- Reviews Typical age Variants
Phenotype disorder entry of onset Gene MiM-gene Inheritance* to report*
Hereditary breast and ovanan cancer 604370 20301425 Adult BRCA1T 113705 AD KP and EP
$12555 BRCAZ2 600185

U-Fraumeni syndrome 151623 20301488 Child/adult PS3 191170 AD KPand EP
Peutz-Jeghers syndrome 175200 20301443 Child/adult STK11 602216 AD KPand EP
Lynch syndrome 120435 20301390 Adult MLHT 120436 AD KPand EP

MSH2 609309

MSHE 600678

PMS2 600259
Familial adenomatous polyposis 175100 20301519 Child/aduilt APC 611731 AD KPand EP
MYH-assocated polyposis,; 608456 23035301 Adult MUTYH 604933 AR* KPand EP
adenomas, multiple colorectal, 132600
FAP type 2; colorectal adenomatous e
polyposis, autosomal recessive, e S e
with pidomatricomas o .
Von Hippel-Lindau syndrome 193300 20301636 o
“M‘gple endocrine neoplasia type 1 131100 20301710 . -

T wiceneoplasiatype2 171400 3=

TMDU
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“National Cancer MoonShot”
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PrecisionsBEBEF & LTHOHY / LRE

Casy

* Crisper-Cas9
- B EITHEORE
« 4 )LRERS ZEERIE LB
— ERDELFHEAMZ &
2 D> CTHllEREe S 45 7E
— F 27 2=y BRI REIE
- ExvivogiE & In vivogik :
— HIVEEE O ARE AR RNA

NERRREED 'R
> ]

. CAR-THEAL A Y VBB IFEN LR (L1 F3MA) AR
— AEHRD YT/ LRETERTRDH
- MR MAE— ZEEIXYUERARET
- ZRTELON, [FHAY - A—E—] ORR e |
— EEY Sy F2015FETOHFHE : 6AET B ™ ©
- FETOE FEEMROYT / LifRSE - 2015 A5
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(7L 7&] (Google DeepMindic &5V E1—42EETOSS

L) H2016%F38 (8% < DEFRBBEERDH 2 I O EHE

(Lee Sedol : JLE%) [THKER L. 4B1BXEBEHHIL 1=

— Fx X :IBM [Deep Blue] H19974F (1 ZEFDH Fchampion, 7 X/\0
JK (BY7) 2R

— F{# R oS5 —X, 20128 KRR HAHER (2T

— ZLI27E] IZ[F=a—F LRy kT—% (Deep Learning)h¥ EH 1
1=, FHMERERAIAAMICE >Ta—FahTLEW
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DLODE# | Autoencode 2

EBILICECHEILLETSOTRIETHHEDN D
— £BHET racH#s{tl oFLETF (autoencoder stack)

F—EBCTEBEL-AHEZFE->-TROBEZELIDOTEROHEE
AN (Y ()

BRI\ EBS KO DITL5=0 HEnh YU FE ] NFERICHE,
BEFEHEICE > TINETODEEFENDERZRRL -

— RNEMLGHEE=EICK 5EE0IEAE

ABD TERZO#REH] ZHBAT-IEHEOER

— [PILI7Gol BRERIZEWFETEDAANICHED
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Deep learning: BIZEM 5 DEH

- Kaggle (T—42 %4 TV RA5EEE)I“Merckt H¥H &

Molecular Activity Challenge (2012). |
- ISEEOENSFICHT AN T—4 ToskAl [oskBl Magedlinc
oy b DR S EE AR DT —4 NI IR IR

FE L THREN D FOEYFERENE
EFRTHLEFLOEEILTR b | |
fF| L =F T JL(Xdeep learning Z L 1= | jjing
«  Unterthiner® XRFREGHEETHHEEE (QSAR)HAZRE | |
— ChEMBLIZX*t9 % deep learning
— 13MtEYEEME (ECFP12), 1.3M £ &%, 5k ZEHIZEM
— Ligand-based 289 8|, 732 D FAliE &£ AUCLHLER
— Deep learningMSVM, k-gx3i %, logisticEliF & U B
- BEEOME. EEREAOER N
« Google in collaboration with Stanford (2015) | 3 |

—w

|+

— Stanford XZF® Pande HAR=E & £ RHAER ik » e :’;
R=F X ES9TRYY—=o T2k B T S g
deep learningl= & %V —JLBA% R 2?\
"Massively Multitask Networks for Drug ] < - 7
Discovery" . i
I “'«f::?i;':’
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— Ligand-based AUN—F ¥ JLR O 1) —=2 45
— Structure-based AlVUN—F ¥ J)LR O Y ——=2 4
- BEMSFIERICAIHBEZA LN =A%

— Hase—Tanaka® Z EDeep AutoEncoderé‘—Fﬁ LV 7=
*EEE/]/\%**%/f
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Deep Learningl=& %

Network Embedding
BZRITLRrY NI—0 TNk YEMIZIERITTDLatent SpacelZE 1§
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Deep Learning & SVD (singular value
decomposition) DFEEDE L

HdF NV EHREEHR
* v I\ |7 —_— 7 0) / —_— p [: AMPD2 (adenosine monophosphate deaminase 2)

BT 3 ) L o .
AYD/— KT . . t

BELTWLWD/—FIE 1 - N ol
ﬁ%é L/-CL\fd:L\/_ PliO i 04 oo .:'.
ETBEOLDABARY P T . i
THEERATE %, — ——

Autoencoder SOX4 (SRY-box 4) SVD

v=(0,0,0,1,0,1,0,........ )
‘ 00 [a==s)
Autoencoder SVD N=8,502
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Deep Learningl< & 4 &lZ - DR

A7 A EE N

e smowr W A
7/ L7741 FPIN ¥4 & i H“deep autoencoder” &

BEHmET7ILTY X L

) (DLIZ & % &kchE$y)

L i § Latent space
e e : Feature selection
S : > by Relief algorithm
FH B L UED )
FT—F A=A
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Deep Learningl< & 5 &2 - DR

NEETI REETE
& X [ ™
2HSBLENNHE WEENE
BHFO7INT) XL BEF EOEE
GRASP | 0.982971
PGRMC1 | 0.982345
Foaturs 1 @ ””"WI EEIPENIE algorithm to build GPMG6A | 0.982345
" 3’;;,,1,:,,,.,% a binary classfier ’NRPZ 0.975194
° ) o K}& PFKM | 0.972128
e ote ‘L ([é\. Kb\ ﬂ@ DLGAP2 | 0.953659
Over sampled data CD81 0.941095
0®¢ IQGAP1 | 0.926867
Feature 2 TROVE2 | 0.916886
\_ Z N\ J
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EEHNAR EDFTE 1

PGCM1 : progesterone receptor membrane 1

Journal of

Neurochemistry

@ JOURNAL OF NEUROCHEMISTRY | 2017 | 140 | S561-575 doi: 10.1111/jnc.13917

ORIGINAL
ARTICLE

Small molecule modulator of sigma 2 receptor is
neuroprotective and reduces cognitive deficits and
neuroinflammation in experimental models of
Alzheimer's disease

OPEN & ACCESS Freely available online @PLOS | one

Alzheimer’s Therapeutics Targeting Amyloid Beta 1-42
Oligomers II: Sigma-2/PGRMC1 Receptors Mediate Abeta q{
42 Oligomer Binding and Synaptotoxicity

Nicholas J. 1zzo', Jinbin Xu?, Chenbo Zeng®, Molly J. Kirk®®, Kelsie Mozzoni', Colleen Silky',

Courtney Rehak’, Raymond Yurko', Gary Look’, Gilbert Rishton’, Hank Safferstein’, Carlos Cruchaga®,
Alison Goate®, Michael A. Cahill'®, Ottavio Arancio’, Robert H. Mach?, Rolf Craven®, Elizabeth Head®,
Harry LeVine IlI%, Tara L. Spires-Jones™®, Susan M. Catalano'*

IERE

ERI3NE (neuroprotective) B R £ - RIEITABEDR

GPMG6A : Glycoprotein M6A

Characterization of changes in global gene expression in the brain
of neuron-specific enolase/human Tau23 transgenic mice

PRRSATIONAL MK NN MOLBOULAR MEDSCINE 2% 4240 2o

in response to overexpression of Tau protein

CD81:Tetraspanins family

8 .
¢ frontiers )
in Molecular Neuroscience

The Emerging Role of Tetraspanins in
the Proteolytic Processing of the
Amyloid Precursor Protein

Lisa Seipold and Paul Saftig *

Institut fir Biochemie, Chvistian-Albrechts-Universitit 2u Kiel (CAL), Kiel, Germany

DLGAPZ2 : DLG-Associated Protein 2

et o At P 84 3005, ——
TR .
[

Genetic Variation in Imprinted Genes
is Associated with Risk of Late-Onset
Alzheimer’s Disease

PFKM: Phospofructokinase

Cytotechnology (2016) 68:2567-2578
DOI 10.1007/s10616-016-9980-3

ORIGINAL ARTICLE
Neuroprotective effect of Picholine virgin olive oil and its
hydroxycinnamic acids component against f-amyloid-
induced toxicity in SH-SYSY neurotypic cells |
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Developmental Origin of Health and Disease)
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