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Summary

Title of Project Planning for disease oriented biobank (Disease A)
chronic cerebrovascular disease, biobank, 6-Core personalized service, hub,
Key Words S
commercialization
Institute Ajou University | Project Leader ‘ Chang Hyung Hong
Project Period 2016. 05. 26. - 2016. 07. 25.
® Study Goals
O Goals : the construction of the open support system through the construction of the 6-Core VISA Solution
Biobank Service.
O Objectives:
« the construction of the chronic cerebrovascular disease(e. g., vascular dementia or vascular depression) related
human biospecimens, 6-Core VISA Solution Biobank Service.
v' biobank core(blood, cerebrospinal fluid, fibroblast)
v' clinical core
v/ brain imagining maker core
v big data(clinical bag data, mobile data) core
v’ research of practical use core
v' neuropathology/an association with a brain bank core
» the construction of the consortium for building a chronic cerebrovascular disease biobank and researching on
open network resources
» the collection of the data about human biospecimen and clinical epidemiology and their standardization
e a suggestion for utilization of the collected data
® Study Results
O the construction of the biobank-based R&D consortium
 the construction of the consortium with 6 major hospitals(Ajou University Hospital, Samsung Medican Center,
Asan Medical Center, Inha University Hospital, Pusan Natioanl University Hospital, Chonnam National University
Hospital) for building and utilizing the biobank hub for chronic cerebrovascular diseases, establishing networks
with global businesses, collecting human biospecimens
» determination of the core institutions for standardization of the collected data and for quality of the project
(Ajou University Hospital, Inha University Hospital, Asan Medical Center)
» the construction of the core of clinical big data and of mobile data
e the construction of the core of brain imaging markers
e the construction of research of practical use for R&U
» the construction of an association with a brain bank
O the collection of the human biospecimens(with the budget of 850 million won)
+ the establishment of an annual plan for collecting human biospecimens(blood 330 case, fibroblast 30 case, CSF
10 case, brain tissue 15 case)
+ the establishment of an annual plan for collecting information affiliated human biospecimens(clinical data 330
case, MRI 260 case, amyloid PET 130 case, life-log data 30case)
O standardization of the human biospecimens/ clinical big data/ brain imagining maker
« standardization of the human biospecimens according to standard guideline for management of human
biospecimens by the Korea Centers for Disease Control and Prevention
» suggestion for an effective usage of the clinical information and mobile data using the contributed-combined
system
 standardization of the MIR/ PET scan protocols and data management through the Data Coordination
Center(DCC)
O the utilization of the biobank for chronic cerebrovascular diseases and suggestion for future research
e determination for research designs, such as research about Proof of Concept, with experts from related
institutions and laboratories
« the development of biomakers and of new drug substitutes through an investigation of potential target paths
(e. g., autophargy, lysosome network, circardian rthym disorder etc)
» the development of biomarkers for chronic cerebrovascular diseases based on omics research
W Suggestion for utilization
O the construction of a 6-Core VISA(Verified, Integrated, Standardized, Available) Solution Biobank Hub

suggestion for operating the chronic cerebrovascular diseases biobank consortium
a role of framework for management and supply of chronic cerebrovascular diseases related human
biospecimens
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FHE 80% TELE ZHaY Ao o4
A 0d 1d 24 54
204 % 100 89.5 80.1 57.6
03 ¥ 100 89.4 795 56.3

* Jorm AF, Austrailian And New Zealand Journal of Psychiatry(2005)

E AW a9dT 27|EH0 OE FHE 4L
@) e AW R FEJARZNY 2710 S5 F71
- are] A A AAEA Al BAdol axHI oy HASe i A7A
2 AR RHor A, ZAUAE ol i FHwol 7
@) A AEL A% JAD wA AT e
- A8AY] Be AAE wE AIRE Well SAsE B Ao 27] g Ak
A 549 FAE AT AL I s shde] A a4

Eo] Q]

- A9 BAoRA e ol &3 wiA A%e] G4 L WL

- @48 2% MRI 59 neuroimaging®] -9 Bl&3#} A=) A7} A1 2

ot

A AA

L = |
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- wololup WAool Folsh ZAFSAG dAshe biomarker® 243 o2H
o] 271 W @ 7HE ko] o] &3tElE A7) o] FolA L Y&
- AT FEER TS e 2F 2 JlEE o83k biomarkere] Folu wWsHE
ZzAg oz Azl A 71T = AL AHY
- A A5AA AuAS 27 AeEe A ABAEL AAT 5 e 0$ Y
A Aoz 1 27 AR ARAHNE ZrhHl o] AyHoT WA E
3 &7 AWARES BASHL GFT WAL Bastee dusy Welsh) 271

A & de Jd¥el thad Athd 277 St Jdon, npref gz
BAoE AeAY Aol HAdE F U=

EHEo I F ol SxfHE Aof2 & & 2ejH) g Z7hE BAE FE IE

« AECoq gt ROl 2| B A B + T AA Aot 2T ALE] - B H H 22

SO o 4807228

of
K2 H| I 16~'2015 46.89 Y

o=
X5

A #

N

¥
« HO| @Ot BN MU 7|8 o] A
A|AEIZHErEe 0| =(5171) Y 2(3571)
gty =g
+ ooHj 0|5 E& T4 ER0| E[CH7}
HEPEES| - E8E T

‘104 6,040 22| 2 A E (20305 18
ZefololE oz 0X)

« ZoEEY ME|ERE 8% A0 37,
ST

o AOf2HE S Ate| A=
> 'sold 3% 2 F7H 2 oA

H2 938 1%

s

x{%ofz;{ﬂ.‘ﬂ%rﬁ;}Afg"‘l}.’f.ﬂ'ﬁl!ﬁq

« 1ot Ok 1Zhol mhe I S| 1
OO X|Of 8l A& QIX| EofOff Tk 22| I
S350k

* Z&]: World Alzheimer Report

2014

9. A6l BA 93 B

&

A

Zh JZds |84 B AAZANR W 2 FE=AAA )

D &4 Av= 384
HYud #AdE X

- 434
dAAsoZ 3

oA 7HA TR =
‘g @A Qx| Aol (vascular cognitive impairment; VCI)’
gholl ofsf WA= e Ao JAAVISHANE HnlsiH, g A
o Hd@Asow

2 Hdad

o dud

A]

Al 7Y

2 28N HIAREAE 5 AEBEE 93 AEG-ANLA
23HA 3 e

S dAVIEH FszHo Bt U Fo FEe o
Bro] wAste] Ayt xHE A= Aol ¥ (Roman, 2002),
2

p—

R

ot FHAT e

olgl treFst dejel dHAAF=AAAol(vascular cognitive
25 23
&3k A uj o] ddo|A N, ERAWE EZIIE

Ao el

o A AdRockwood et al.,



-

oy WA= 7pF £

S W o 1%, S

2000)
- A Ao g AT AFA w4 AATH AE TS A S
Aol A d@g o] gRlea, W Auf Atold] AIRMA-w=e A AHAg o]
AR IS e F A
- FAs A Al Agols AAE AlRste FRHow ostEHE ARV
HE BHY F dodA HFF flole gxstolmid 2 o] o#E F AS
(Longstreth et al., 1996).
- 34 Al didATE veidE AR RS 5 FleE AdoolH
(Graham et al., 2004) 54853l Ve
- 34 Ao e U APAAY 2HS T8 detes Zlo] FasH, d
ARl A FHG Aol FA TS MAEE AR FAH0R AAHE A=
1. @A, ChElsu4t memantine 22 P2 A7} 7 U Ao A34E A=
AgA oz AHEEIL U
(2) 2 X8R F g=x3olw] Xul= 71.3%, EHA X ule 16.9%, 71} X6l 11.8%2
H &S XA
T8 65-60 | 70-74 | 7519 | 80-84 | 85< HA
Ao 8 &%) 3.6 5.2 11.3 17.8 30.5 9.2
oA A FHEE%) 1.2 1.6 3.7 3.5 3.6 2.0
.o A= AW FHE (A=A S stzAL, 201D
TE 65-69 70-74 75-79 80-84 85-89 90=< A
3 (Lobo et al.,, 2000) 0.5/0.1 | 0.8/0.6 1.9/09 | 2.4/2.3 2.4/3.5 3.6/5.8 1.6
Z= (Liu et al., 2003) 0.3 0.5 0.7 1.2 2 3.1 0

E. =] A Awie] AW, A%E FHE (F8/494, %)

() ol AFA Fost= FALHAP Y dFENAE %8 € HAEAEE] TR §F
Al F7hete HE B2 WAHERAEY /A AHY
g ARl

A<

ol
=20

o|\

U AWy Ae fHE
o %

et al., 2011
- 654 o] g =<l

- HEAARS A AAHCE 2AME S &

< (Feigin et al., 2010)
- Brojol oA A Xules AA X9 10-20%= XA $HLobo et al., 2000)
- 654 oA} ¢l A AW FHEL 1.2-42%F FAH = HHebert et al, 1995)
34

o

ol

F2

flo

it

o]
AHEHERE 12-36%= =rt iz eg E=3(Kim



of $ETMA e W oF 15%l ol2m HIAAAL faro] oF 24%oA F-
=) 7E A (I = A G 2l 83, 2014)

net
)
s
i
L
or
Jlok
rlo
2

= 4 H3EAR ¥ o3 TYse &
=S U HEF & 9259 #HEL 25-32% AEE &30 (Ayerbe et al., 2013)
53] 0 F3 AN, 9344 M 52 9LES HY. HEF F ML & F2 5
3o TA3E B97t B ol AL oA & 8o H(Parikh et al., 1987).
3, 2d7] $EFAA4E 2L 95 vnd AERATES NS A9 ol
o] 48] o]/ ®-S(Herrmann et al., 2008)

100 T
90 T
80 T

70 T
60 T
50 T
40 T
30 T
20 T

50~64 65~69 70~74 75~79 80~

a4 270 $e5 T dold BE ¥4 v As

Major depressive disorder Minor depressive disorder
Age (years)
65-69 5.54 (3.26-8.72) 3.58 (1.80-6.32)
70-74 3.23 (1.31-6.53) 4.61 (2.23-8.31)
75-79 9.32 (4.75-16.07) 5.93 (2.13-11.84)
=30 1.39 (0.03-7.50) 6.94 (2.29-15.47)
Age-adjusted + 4.93 (3.34-6.52) 4.77 (3.20-6.33)
Gender
Men 2.34 (0.63-4.06) 2.68 (0.85-4.50)
Women 6.99 (4.54-9.44) 6.02 (3.73-8.31)
Gender-adjusted T 5.09 (3.48-6.70) 4.66 (3.11-6.20)
Education
Non-educated 10.14 (5.78-16.16) 6.76 (3.48-11.71)
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Major depressive disorder

Minor depressive disorder

Educated

3.71 (2.31-5.62)

4.06 (2.59-6.04)

Education-adjusted +

5.17 (3.55-6.79)

4.72 (3.17-6.28)

Overall crude

5.04 (3.44-6.65)

4.62 (3.08-6.16)

Age, gender- and education-adjusted +

4.90 (3.32-6.48)

4.95 (3.36-6.54)

5.37 (3.72-7.03)

5.52 (3.84-7.19)

Age, gender- and education-standardized+

*Cases per 100 population of given age with 95% confidence intervals.
T Age-adjusted to the population of Seongnam
FStandardized to 2005 Korean population

Z=(Park et al. 2010)

fd

w9 2% F dolo] BE By 23 4

Q) 2T A%, A3 F, AAZHL=E TU DG EAEA AA7)E Ast 2 X &
d#Hol 3, JITEd A= WAH AGEZA 4FAE F
AF A o83, 2014)

CEA 312 (Avery,

Winokur, 1976, o3 =

W 234 Atoldl AP -=8F < d#4dol #gEY JIdS WE & A+
-84 25 dEd 25 Vs 1, d0&F, AALF AA, 7948,
ekt A7 WA, B30 € UEUE AL

&2 A (Alexopoulos et al.,, 1997, Krishnan et al.,, 1997, Krishnan et al., 2004)
- €84 3994 dEdE AdAVE Ade F71SRNE §71, 243, A8,
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- 484 &9-&A, SSRL, SNRI, bupropion 53 Z& &F9-&A9] RELFORE
AR} AR 23], 2014)

@) 275 LAY AAFT B¢ HEFT Fo FFSAE AYHoE ALIHE 5
doy, 43} JPAPHES SRkl U $E25S A A A5dsol
FA &+Wint, Cumming, 2013). &4 3o W A2 e R A& A
Weks 24T 987t e

o TAHEAAE(ERAE A R EHA $E€F) HoledWla 759 /A
D A RAJEAAL A 2 A/ &) d7AERE S e
7h Aol 4713 S
(D) Hujel gt 7137 A3

2713 9 g
e dn | AesE a3 A=
=39 MMSE E7} st A 28 50-70%
T2 ] J ) JQ
[e) S [1R=) 0,
oA MRI, CT E7} A3 BA A5 A8 80%
94
EELEY
i PET, SPECT E7} N A ATL 100%
[¢ )]
SEEL
e CSF, Biomarker Vs oA 3} A A At 100%
Rt |
Bl Pl
g 24 0od, Plasma, Serum, 7P s A | aray 100%
Biomarker

2 A A/AF Ve Y 2 5F 89
* A Au 27139 A7AE 88 2 A%, dRd7AE 93

() =718 535
Op =713 AL YA
- Gzt Ak Wy 7|&d #Ed EFE 19909 2urRE 29=7] AZety

AR zrehe P
- oF 5d F|E wlwz F Fo| Uit fAaE WEs HIox @EsiA 29
o Y%
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00 o1 02 03 05 04 06 07 08 09 10 11 12 13
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09 958 7Y 535Y

D dzstolm . FAHEAY BlelentA] EA AY7NE 7] Jd Hpole AlAM Al 2F]

M, BAo)mrled /A, RAEA 5, 2015

Al
N
&
e
o
offt

Fg AWn, AA 1267 F )T 57} 51AUAINOR Y BE
HHeg Holy Ju, ololA LB, BT, FY 53 #olvl, 190Ul T 5
3 FHoz U} AZAE PHEHG P QRE G FIHIAE o4

e

- A MAZRCE AL AZE 7)EANAEE tau AE 7€ AL+ tau A= 7EE 9F
o] SoiE = FgRAE, oA dmol A= old tigk Aol mEgE ASE
il

O

- olol Wt tau AE 1T Agrtan AE F1Eol T A&en FHA ATAL
2 Bate] of F)&ol @ AFelA o] B3 Hur AFE AoE B4

ab+tau exosome
as aF

tau =
A=

S
ab+tau exosome
a4& 48
tau g =

abwau exosome

AE

tauZ =

a9, 53
tx3to)lm ] FAWEAE vlolentA E4 AA7|HE 7] A vio] & AlA Al 2
M, BAE7|sATFNEAY, BRAEAR, 2015
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- ¢=sloly G WY Jlsdd Oig EIE /M ®ol RS =9
Rockefeller Neurosciences Institute(US)Z4] A A 1049 E3E H-{3

- AAHeR vFT Wrle) % %Y FH FYASe] ATALE FEIE Ao

ro
flo
=
o
=
(@)
=
(@]
=
(@]

Elan Phama

MAX PLANK G ZUR FOERDERUNG
WISSENSCHAFT EV

ARONGCLON BIOTECH, SL
PROBIODRUG AG

=
svegmz T

*E2A: F8 9 Top 10 &=stolvjy FAPEA L violertr]| F2 A YRt 7] At
Hlo] 2 AlA Al2®] A RAQ BV EAT/NEAY, BAEXHE, 2015

7h B BEARY w2 A3HE diH] A Fe d7H BA A&

(D F=23tAd<l BMJ9] 20159 F= Ho|H & 7|HeE fr5ojx HuAMo m=H, 1Ay
HERARL dojy ARRAREY 17 B A3 A Bl §o) 3u] A= L8FHE=HE G
TAE H§o] A A2 Aol EAFHLE AAH

(2) 20101 712e2 Ut 5 d7HE FATY F HEAHIAEE #d d7AT
ERFAL & FE AN FAFY 2,097 ¥ 789 1 £F< 3189 e £

Q) FA4% AT P30 g WHAAHIBEE] A3 AAF W& FIHE 1B e I}
7L FA g7t 28%
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EECEES TR % “"
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HgLEnES LED BpHEns
EX: BMJ (2013)
UEEEESE o JEH Y £2 2T o -0 M hH] S 22 AFH|7}
AS|HH[ 80| £QEE AOE HNE T QIOLL, SRED e wi

r&%

O 78 AshE dA/ARS A Bl g3 AN HE Hl A
2) A HERAS A 5A AR Ff
7h 224 71959 FATAEHIEAZAE X84 AF oo o 52 &4
(D Globaldata®] 20153 HiiAo m=wm, 1Es} ALS] olqpo] wE == thi A A
9] #d¥ Pipleline St 522 TAHIRAS gt A 54 Aol IA AT
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et gl |
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()
g B g B GlaxoSmithKline

(2) 2015 ¥ EUEAH = SHAEERAS dd 2L A5A LS 98 1,000
Y o)A A E %A o, Biogen, GSK, Johnson & Johnson, Lilly, Pfizer,
Takeda 5 =¥ i Hlo| /A GAE AEC FAT A== WAHERES A&

Al Aol #Ao] =&

3 WHAHERZAE vlojeWla 75 oY P et
7h 9
(1) HBTRC (Harvard Brain Tissue Resource Center)
(b = tistell A 1978'd A& A7 2 A A4 vo] e A H x4, 9,
g, AR 5 A Ado R s, A 40d3F 3 A o] Ade B
L. 200003 BB 2013371 A Nature, Molecular Psychiatry 5 f<=3F A@& X3}
300e1 7 o]}e] =iEol EXHE U

HARVARD MEDICAL SCHOOL
TEACHING HOSPITAL

'gg McLean HoSPITAL

“From Knowledge Will Come a Cure”

1%, Harvard Brain Tissue Resource Center

(\h &A1 2 HBTRCS] 7% ¥ 22 oo AAAR 2L YR o] o] AFH ol 3
Aol YR, vl= WellA vl=g Fejo] A7 2 AL Ag B9 nlo] Wi I 50]
AAY vlo) oM A 3k WEY A FEo] 270w, Hlol o= Ale] Faxt 2
Az =4 BokAA 2 n=dty nlo]lewime] FaAo| UEsEA 2t =
A% volewa 759 el Al7H
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(2) NIH NeuroBioBank
P 20139 vl= Z@REA
StH =,

nlolofjm| )], =]t WHEANE=

ANH)E v= @AYol 67 A AF7| (S EA YO,
, AEWTA T2 F8ste] NIH

NeuroBioBank& =

NIH NEUROBIOBANK

National Institute
of Mental Health N

19, NIH NeuroBioBankE TA3%l= 67 23 A7 H=HA A

(1}) NIH NeuroBioBanke| A& 417, A4l A% A5 AAALESE FF3ta ATE
ey AT LB FTAFOA WM LYoz B & g A NH
NeuroBioBank 9] & o] x| A= Hio] @M Tl A Hfsta = AU F7 2 7]
2H B4R, Yol, A8 5T AT T AT & e 8L AT
e, AFAGH A AL 23 Al olF kst A=Ho 2 AJRY
¢ AY3T Qe =R AURA P Arlago) Llor Ao} PTo| Lol

Age Groap Daia Last Updaied: May 27, 2016

Brain Ragion # Repository =I?hi3ﬂ ¢ Disorder + Age ¢ Sex %rhhglurs] % RIN =:‘:;2'i81 Request (0)
Miami HBEC Dementia , Schizophrenia 71 Male 14 6.5 Brain

Brain Tissue Formalin Fixed Indicator
KMiami HBEH Parkinson's Disease 73 IMale 23 5.1 Erain
Miami HEEK Dementia T Female 25 26 Brain

Brain Trssue Frozen Indicator
Miami HCTZZD | Control 53 Ifale 20 83 Erain

2 i Miami HCTZZG  Control 88 Female 18 78 Brain
Brain Tissue Paraffin Embadded Indicator
1%, NIH NeuroBioBank &#|o]#|ol| A AFste ATFudA AT A1

(th stA YolA AF3E HBTRC(Harvard Brain Tissue Resource Center) % NIH
NeuroBioBank B =2, @9, ¥ 5 AdAAd S FH5= e AA 5=
k7o n=EstE A FHLe AdHoldd Ao HQl =3 NH
NeuroBioBankol A= §7]8F S EF& AFFoa2A o7 M3t 2l g A ASaL
Ao, o] GAl EA AFo] JFshA &2 A UF o A8 o2 FHA
THE JAAL S U E Bol Y7 FAAHo] BREHA = FEo] AU
gA 7 2AT B SEATAA Y FEo] AFA FRS AoE FFHH AMELR 1
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A% 78 A943 vial & 43
B N A -
A A3k FoF + H|F9F A 2,728,054 221,010
d=3slo]m X|uf 21582 880
gAA 2] j 1471 71
sl 2o 12 6
&84 Xnj 0 0
A} A
71et 2o 6734 95
2 A 29,829 vials 1,882

3#. 2 H) Al REgE KBN 2 B d$H2008-2014)

A7 L | AW | BEW | R0 | AL | 430 | AED | AFD | S5
gzstoln 4,364 0 24 17,167 0 6 21 0 0
A A v 344 0 0 1,104 0 5 0 0 18
1A v 42 0 0 0 0 0 0 0 0

E&A A 0 0 0 0 0 0 0 0 0

71ERA] v 5,845 35 0 554 236 0 7 12 45

A 10,595 35 24 18825 | 236 11 28 12 63

. HYE KBN Xw] &Y ®-f d3H2008-2014)

O dBEAMe] A 74 Hae 118 ARR 53 dA-Y

(W) i oz g2 Ade Eg Basugde] & AaAwol I
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Ajou University School of Medicine
Albert Einstein College of Medicine
Ben-Gurion University

Children’s Hospital of Philadelphia
Columbia University

Department of Veterans Affairs
Drug Safety Research Unit

Maine Medical Center Research Institute
Massachusetts Institute of Technology
Medical University of South Carolina
Merck Research Laboratories

Montana State University

National Institutes of Health

New York University

Oracle Health Sciences

olof 2|z}

University of Colorado Denver
University of Florida
University of Hong Kong
University of Messina
University of New Mexico
University of Pittsburgh
University of Pittsburgh School of Medicine

Ephir, Inc.

Erasmus University Medical Center
Evidera

IMS Health

Indiana University School of Medicine

QOutcomes Insights
Paxata

Regenstrief Institute

Rutgers University

University of South Australia
University of Southern California
University of Texas at Austin
University of Utah

University of Utah School of Medicine

INSERM

Intermountain Healthcare

Janssen Research and Development
Johnson & Johnson

LTS Computing LLC

Siemens Health Services

Stanford University School of Medicine

Taipei Medical University

The Ohio State University College of Medicine
University of California, Los Angeles

1. OHDSI =4l §9 WES=A

University of Washington
Vanderbilt University
WHO Uppsala Monitoring Centre

# of Patients

Database Data Type Country x1000)
AltaMed Health Services EHR USA 638

ARS Claims Italy 4,000

AUSOM (Ajou Univ. School Of Medicine) EHR Korea 2,610
BTRIS EHR/CTDMS USA 500

Clinical Practice Research Datalink (CPRD) EHR UK 11,560
CMSMedicare (Synthetic PUF) Claims USA 2,000
DARTNet Institute: CER2 Study Clinical - 30 organizations USA 1,300
Department of Veterans Affairs EHR USA 8,700
Flatiron EMR USA 732

HCUP NIS Claims USA 91,980

ICPI EHR Netherlands 2,000

IMS Ambulatory EMR EMR USA 25,000

IMS Ambulatory EMR - Canada EMR Canada 2,300
IMS Ambulatory EMR linked claims Claims + EMR USA 5,041
IMS Disease Analyzer - France Claims France 2,200
IMS Disease Analyzer - Germany Claims Germany 8,875
IMS Oncology Analyzer - France Survey France 4.2

IMS Oncology Analyzer - Germany Survey Germany 6
IMS Oncology Analyzer - Spain Survey Spain 4

IMS Oncology EMR EMR US 2,059

IMS Pharmetrics Plus Claims USA 105,009
Indiana Network for Patient Care HIE USA 11,900
Intermountain EHR USA 1,125
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# of Patients
Database Data Type Country (x1000)
Japan Medical Data Center (JMDC) Claims Japan 2870
NHANES Survey USA 72
NYC-CDRN EHR USA 6,000
NYP/CUMC EHR USA 4,500
Optum ClinFormatics Claims USA 40,670
Premier Hospital Billing USA 107970
SAFTINet: Bi- State Primary Care EHR-clinical information
Association system; Medicaid claims USA 100
SAFTINet: Cherokee Health Systems EHR"CthCyftel;fomamn USA 111
SAFTINet: Colorado Community Managed “EHR~-clinical information
Care Network system; Medicaid claims” USA 100
SAFTINet: Denver Health Hospital Authority | Lrx-clinical information USA 250
system; Medicaid claims
San Francisco General Hospital EHR USA 500
SEER Medicare Claims + Cancer Registry USA 2,000
Stanford Clinical Data Warehouse
(de-identified subset) EHR USA 2011
Taiwan NHIRD Claims Taiwan 2,000
The Children’ s Clinic EHR USA 190
THIN EHR UK 10,000
Truven MarketScan Commercial Claims and .
Encounters (CCAE) Claims USA 121,850
Truven MarketSca(rll\/[ IIS/ICE:I(il)care Supplemental Claims USA 9.250
Truven MarketSii/?DI(\:/[SU—state Medicaid Claims USA 17.340
TUD EHR (Hospital) Germany 4,000
University of California, Davis EHR USA 2,200
University of California, Irvine EHR USA 1,400
University of California, Los Angeles EHR USA 4,100
University of California, San Diego EHR USA 2,200
University of California, San Francisco EHR USA 3,000
University of Pittsburgh Medical Center Drug dispensing USA 4.7
University of Texas EHR (Outpatient+Billing) USA 2,400
University of Washington WPRN EHR USA 23,327

3. OHDSI ZHAA&AY dolH Bf A3
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- 2016 tigtel 54 K3 FA g=3]:2015-06-24 / 09:30-11:00 / o=t / The

CDM (Common Data Model) Revolutions in Korea
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- 2014.12.13.
- 2015.03.07.
- 2015.07.18.
- 2015.11.06.
- 2015.11.06.
- 2015.12.05
- 2016.04.16
- 2016.05.06
- 2016.05.21
- 2016.05.26
- 2016.06.16
- 2016.06.29
- 2016.07.09

Standardized clinical data

Standardized health system data Standardized meta-data
2 Locatio v Care_sit CDM_source
3 XY, £
3 Provi /
5 rovide
7 —TU
[Ty Vocabulay
Visit_occurren: / % >
o2 g
i ) o
M 7' g 3 2
) J & g
i Etgecduro Coszv S g Concept_relationshi &
5[ Drug_exposur, A7 Za st L
Drug_cost V @ 3 Relationship 2‘
; 8 -]
g Levice: exposg = Concept_synonym g
Device_cost 2
o
VAREE 8|
Measurement ol %
: 35
Note : E 9 Drug_strength
Condifion_er g o —~
Observation =0 g Cohort_definition
: Drug_era Dase_e -
| Fact nﬂationshipi !f { o ; — = Aftribute_definition

Slide source: courtesy of Dr. Patrick Ryan's Presentation: ‘Welcome to the journey: OHDSI Symposium 2015

1%, OHDSI #H4:A1e] OMOP CDM3 &-§
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Research Network)
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Sentmel ’

Initiative
Sentmel’

+ Simple

surveillance

¢ More focused on applied

* mostly US claims focused
= Focus on drug safety

B o 2 AeAddel Ay, daddel &

T 7

. V OHDSI

l L ' el 1ML BATA SERAER S ansa e

economics data
« QOpen-source

I
I
I
I
and operational use 1 methodological research
I
I
I
I
I

PZRMA
<FNIH

+ More comprehensive
* Primarily focused on

¢« US claims and EHR, EU EHR
« Additional data tables for health

+ funded by the
European
Commission

* from2008to 2012

+ orthe early
detection of drug
safety signals

+ 8 databasesfrom 4
European countries
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(1) MRI protocol
- ADNI®l| A4l =] 4 g+ phantom QC sequenceE- local service engineer”} 2 8-3}<] site qualification
< "o center, scannero| A YF A7 Y= g QCE 93] Mayo QCel electronic
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Figure 4. Proportion of subjects with mild cognitive impairment who
converted to Alzheimer disease (AD) during the follow-up period as a
function of the Pittsburgh Compound B (PIB)/white matter hyperintensity
(WMH) group.
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JAAL Pz FHA Aol s A= 29 gHsE A=
O FHE #Ade] A3 9 AdFFol| wgt HAAZ=E FAFgozN 13 JH3tE AT
o Z 20168% AR HA =39 @z ¥ xzo] A9 ABD-16-01-01, ABD-16-01-02,
ABD-16-01-03, ABD-16-01-04, ABD-16-01-05, ... & A&
¢ 20169 = A WA FE A e A9 ABD-16-01-01B, ABD-16-01-02B,
ABD-16-01-03B, ABD-16-01-04B, ABD-16-01-05B, ....& Z &=t}
o 2016WE A WA +=HE Ao Aol A4S ABD-16-01-01P, ABD-16-01-02P,
ABD-16-01-03P, ABD-16-01-04P, ABD-16-01-05P, ....& &=t}
e 20169= A WA FHA A Ao A9 ABD-16-01-01S, ABD-16-01-02S,
ABD-16-01-03B, ABD-16-01-04S, ABD-16-01-05S, ....2 # &t}
@ A FHESY DB Al=wl BIMSe| A 7152 BRE 55 o AFA beode”} F-
o= a, Z7te) AdE T2 w A beodert HoHOoZH 23 oy 3trl o] Fojzin).
@ JAAFHELYNAE BE Aol st FYHY, o5 AUS E4T W=
g5 Mz Borg)

E)
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o
flo
o
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e
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19

3

2 Ao £4 % BB

Oh H=z29 3 R 2@

O A A AAZE her] de d=s Fd 243 A7E F2d4(5L2 autopsy AW L)
2 Z2b7b Iml RNA later solutiono] 31 MEFH HxZ& Hol dAALd2Fo=z 7}
A W 2.

@ z24AY FHAWA S 7158t 48 HAZES Fofwol a3t

© dAAYLLY DBl AlgA 5H< st FAHFEE dHstal AlFA becodes Fot=n.

@ =AALdBGAE 284S AWA AL 271(HF oF 0.5cmE FES] Yieth ojd] ¥

]_

A e AL A3 F, EE OE 59 242 ot ¢RE Fow %ol
519 242 S Uy 91 AAAALes DB AZHBMS)el Yt A

® 22t AdutE=E TYES vialvtth €2 § AA vrxe HE EAWE Y, gAY

W} g9z &1 4 23
O AAALLPAA A3 dAAYPL SST tube 6¢c 170, EDTA tube 6¢cc 17Ho)H, dH, &
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A FUAYe JFRBHT AALAN G 71 S5kn 93
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H AA =

@ JAAL LY DBl A& 5L st AAFEE Yt AFA beoded F-of =t

@ AALAGA7E dYALE 3,500rpm, 4C oA 5E F¢ GAEYE sty eI dHS
247} 300ul® ¥-F3ted micro tubeol o] Eeth

© Aol BFo] B FYAYS vortexingste] & AolFm NS zhzh 300uld EF st
micro tubeell ro] =T

© 235 Ade AAAL-23 DB A ~"IBIMS)ol ¥ 3ted A beodeE F-of =t}

@ 22t ALutREE ZYESY vialvtth ¢ & A o] Ms AR 22, AAF
BAY boxol = boxHlEZEES ZHESFS E3lt)

AAN7F B0l e boxE -80% ZA2WF o =AUz BAgT

(cth) Az DNA9 £3 2 B3

O 38 dAqxd N7t dvial o] Aol R lvialZ2 e EfaLd el A7F DNA

FE3h

@ dHYogRE S DNA F2S QIAGENALS] QIAamp blood mini kitE Ab&&ta, WA EF==
A1) Ql QlAcubeE AF&3le] DNA FZ protocolol] uwhg} o] Fojzit}

2% DNAE NanoDropl000-2 o] &3} DNA qualityS =3 3s}al agarose gelol| runningst

Zgto g7 &oly DNAY 553l HA3o

FZ% DNA A-d$ AAAALE3 DB A 2~HBIMS) 43t A becoded HF-of W=t

utZ 28 ZHESI vialrtth 221 & AA| Btz M3 sAdE ¥, HAAV

B A boxol £ boxHlEZEE ZYES Bt}

® HA7E €9 U= boxE -80% AW FI SANE HAIH
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) 23A4d ASFEE A2 2 2
O =38 =224 N7t dvial 014 5ol 244 viale skl E5 Azt AL

@ zAAGA7E AGAES AL 22 S NSE washstl 10% T4 22d &4
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1ml

® W 2% A%e zho 97 wheol AALe] AAZEE Hw W so] mujo}
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® =HA4d AA=Est 49
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cHAHE ¥

©® AA7F 50 = boxE Ao HHAE=

1, boxell 23 AYulz=E

) YA 44 @ na#
W @A AAF
gt Besta Yk

E2YdAe 7[BF R b5 22 UFAHRE 335t DB Al2H 9

1-1. 4ARA3N F5)

1-2. AZAANREG27 FF)

/3 ¥ (Gender)
23 o A (Birthdate)

o] (Age)

542 3 (Comorbidity) % 7] 4

A 3 (Underlying disease)

: DM/ HTN/ PulTbc/ Renal disease/ Heart
disease/ Liver disease/ Malignancy/ 7€}
7 8 (Past history)

AR FERE T

5L AE 7+ (Family

El

history)

™

G4 (KCD ZE)

2

S A A A 105(CBO)
: WBC, RBC, Hb, Hct, Platelet, MCV, MCH,
MCHC, RDW, MPV

CEE

. PT, aPTT, INR

A 3F

A hks}l sl Al 25%(Biochemistry Analysis)

: Total protein, Albumin, Total bilirubin, Direct
bilirubin, ALP, ALT, AST, r-GTP, Uric acid,
glucose, HbAlc, LDH, CRP, ESR, Total
cholesterol, Triglyceride, HDL, LDL, BUN,
Cr, Calcium, Phosphorus, Na, K, Cl

: HBV(HBs Ag), HCV(anti-HCV),
HIV(anti-HIV), Syphilis(VDRL, TPHA)

U4k @ 3}8} 7 A} 115 (Urinalysis)
. Specific gravity, pH, Nitrate, Total protein,
Ketone, Urobilinogen, Glucose, RBC, WBC,

Bilirubin, Microalbumin

1-3. ot ANE AY ERBE

Ha A4 A 23 (ICD-0 2=

U7
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() DAEHIRAE Aol M e F7I2 BoY 3R E s3] DB A 2" ¢
¥3to] AFIT.

Q) 9AR 32 As) B OCS, AAALL3 A4 DBA2H, A A2 DB A
ZH"(BMS) ol YBAE AFHNEHAIE F538ta o] & T3l IBABEE 3, 44,
#%

(4) 719 9BRBES FRle] B FHUZRE £Y B)= FRAYAV} RHEE I
AU A JFAE T IFARE FUHE FRSHY AT

ot ALY B=dE gt

D A=#e e 7| -AZ

O BFE AT HaTe AY FREF Astel PP A 2 vial A7) dvial ©)Fel 3

® =HAQ B AEBYE 93 FAD 2HA4A) YRA =3 AFY J=BeE A
Wb, BBE 2HAU 3% o4 ths) RNAZ FE3ke] RNA g4 J=aelS A9

® EE A=agdas JAALLd DB AZ"BIMS) d¥sta Akl & A BEUA
Al Al A =R A AE AFI

2) ¥%, ¥4 Ad HHH] A=

O "33 ggALe] A4S U0 AT

@ &do] & Ao YAAYE AGow B AAALL DB A==BMSO] <)
=3},

® 288 ol AU RAFow B AAALLY DB A~HBMS)el 9@
=1
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3) YA DNA AAAY A=

O =39 dAAd N7t dvial o3 Aol A lvial2 FH J=#e 47 DNAE F
=%k
@ €Yo zRE DNA F=2 QIAGENAFSY] QlAamp blood mini kitE Ar&3sil, S4A-EF=

ZH] 21 QlAcubeE AF&3}a] DNA 3% protocolel] whe} o] Fo] Rt}
@ F=% DNA ¢4 A= e A7+ v 2o

- 523 DNAE NanoDropl000& o]&3td =74 Al 260/280ratio 1.6°]%, agarose gel
running Al 21kb YA smearing {lo] one band® AWH3HA YERA 2 go|H,
A7)Ee dojyd F3 5ot

@ DNA M4 A=delda4E JdAALS3 DB A 2~=BIMS) g3t

4) =249 RNA HRA A =#E

© 38 24A4Y A5k dvial 01 F9) ol =AY vial2 e FETel 47t RNAS F
=3
@ zAHogRE Y RNA F=& Tissue lyzer LTS o] &3] 2AAYS ZotxE & QIAGEN

Abe] RNeasy mini kitE AMg3ta, AAAZFZAHQ QlAcubeES A3t RNA F=
protocolel] we} o] FojxIth,
@ F=% RNA M43 A=age] AdriEe o3 2o
- 23 RNAE NanoDropl000& o] &3t =34 A] 260/280ratio 1.6 ©]4}, Bioanalyzer ©]-&
Al RIN(RNA integrity number)Zte] 7¢]4t, rRNA ratio(28s / 18s)7} 2 o]ato]® A 3to|w,
A7)Ee oy FAgo|t
@ RNA A4 A=A ZAHE AAALL3d DB A ~H(BIMS)o] &

e

=

5 2240 2YHGH F=BT

THE =AY A7t dvial ool AR lvials 10% 222" Yo 2 745
g ol Bith

@ W HolAe g =2A
Eefol =g AR

Q@ AFH &2lolzo ths] Hematoxylin eosin GA1S 3t W
7He WEt
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6) S HFLAAALSPNBKY AAFAHELY 2B EFXIAIE IF

o g3

O ZYZFYPAAALLHNBK S AAFHELY &
2ol JAAL Y G FHE AL mF3 e AY

- ole® BAE s A6 FLANNE AQAL AL FAY 5 Y=

AAALA AAe) H4 & 238 ®EASSPREC Code) S AHeat Ao F42
Ao 2l

¥ PREC ZE AHRE: AHgdAe AR(AA €7, 1z BaL7], A2 A A AAANTL,

12 dARE 27, 23 dAEE 24, 44 F AA Ba d AAADE 2T WES
71

[XE0Xt2] MAH XISl 7|=& 2| 3 2HO| Best Practice 2 A (National Cancer Institute)

Best Practice (National Cancer Institute)

T8 W & LE
A} ¥ 4= (Pre-Analytic Variables)
O AL NF "o Tz AA A
AP EA 2
@ A9 F(Collection Practice)®] ¥ &4 (Uniformity)
244 99l
@ AAAAA: AdA A O BAH HIE FHAs
AP A 3} E4 ¥ F(Analytic Variables): A 84 g4 EAQAEL S S
A S F HaAs)
3= THE AL F4 AT HFeA SEEHAK I, YFAT
A5 Ao A3talor 3
ook W mel A/ (normal) == A 7gHhealthy) &l  digh
EESIE A zke] AEe Wy 2AA
(Reference) Ao g T3l FEHI HAAE FHsete] FEAddd uig
He 9 He Ao Ay
Ao gz A9k ARgT B9 gjle] Fa
=<7 7|4k AAALDE AEES T d3H B47e] HAE AT & =
SOPZ 9% SOP &%
LA EA 37 =19 AAEA ] IubHolm kAL HAH3H
1 A3, 2 & W (protocoDe] &5
WA BEE AFE & EAAAA L FFE BAPE MEoR 3
A8, A4, . .
) mer (Method - “Proof of Performance® H|2~E(SBER 2008)= BX-& 433
S 0 ‘;'-< Tf_‘oo _
Research) o FFHA SA A ASH
2 A FEE 22 SOPel wel A Fo] B4
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A9 4%
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Ae7le AYD A% =24 W -3 Adejolojor g

Biospecimen Retrieval: A}
A #e] SOPol we} 3]

z
THARL BE AY 5 BT 97] 47 54

H2E T3 AN Ve dd¥E 5 Az"

FrAE Zazol AAEo ok shH, Ade] U=

r{o
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rlo
e
!
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o
i)
o
f
}011
o
N
)
=

AdeE 88 2 =3

A4 4 7]1Z(Documentation)
A 50 )
&5 FA 2H AR
g Fd
TAstE F4 1F/FE BE(QA/Q0) AAH AH SOPE EFshe=
FAAYAN2=RQMS) &=
43 Fd#2 A 2" (Quality Management System): UAFHE ALY F4

Al 2~E(QMS) BE/FE @8 AYE AHstn o Aol FFEHE Z2O3S
2st7] fa A
QA 2 QC (Quality Assurance/Quality Control)
QA 2 QC 3 9 Zratoll thgh aeALRr

ZdRZ 9 i) AdsE=

2. FHHY

F4 e ii) A4 QA =aHFacility infrastructure)
i) 718 fA ¥ EA #gRecordkeeping and document control)
v) Z29 9 ZF PEZA
BE Y A v HAS e 22 ARE 23
i) AFA Fo)A(nformed Consent): 2zt A AFE AL 7 i)

EEAGHEA}
AH RUEE, 14, FART 2 7

(SOP) wiw4
i) AL FRI3F B
v) A 79 9 g8 AR F

N AAAL FHo BE 18 A

ATHAE TP FA FAEHY AEEIS T JAAL FHA aHsfok

bl B3 HEANHY

g FESA H ol
wolA Qa2 ol

@ FEW FIAE M AAfAR Hol oA AU FE

- ool 5 FoMel gl tha MG Hol Sl A9CselA sdel AA} o o

s
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o
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A

g el mE oM HS F I EES
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of F&H= A7l M= dAAY F
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o QAL B BH mEs Yo
D ¥ Z2E20IE Y 12 2L EF 57 P8 ANEAD)
ORAE R

(1) International Society to Advance Alzheimer’ s Research and Treatment (ISTAART)

Alzheimer’s
CrossMark Cgﬁ )
ELS;‘:‘VI ER Alzheimer's & Dementia 11 (2015) 549-560 %

Guidelines for the standardization of preanalytic variables for
blood-based biomarker studies in Alzheimer’s disease research

SidE. O’ Bryant ‘, Veer Gupta”, Kim Henriksen®, Melissa Edwards”, Andreas Jeromin®,
Simone Lista', Chantal Bazenet Holly Soares”, Simon Lovestone®, Harald Hampel """,
Thomas Montine", Kaj Blennow', Tatiana Foroud"', Maria Carrillo”, Neill Graff- Radford
Christoph Laske”, Monique Breteler™’, Leslie Shaw"", John Q. Trojanowski’, Nicole Schupf”,
Robert A. Rissman‘, Anne M. Fagan", Pankaj Oberoi’, Robert Umek"”, Michael W. Weiner”,
Paula Grammas®, Holly Posner”, Ralph Martins”, for the STAR-B and BBBIG working groups'

[ XX. ISTAARTOIA A|A]&}= ‘preanalytical processing guideline’ o] A& =%&]

(7P ISTAARTOA &= < nlo]eutAE d=stolmy e ¥ A 5o &8st e
ATt om, IR Mgt £4 A A AFH AAHES ZFFET] AR
=83 5 o A7 B ovtelentA] #YE AETbES A @ AFH A Y

35 =Ystda, HAEVE HAARE THAE HATe 7EE AAEH o
‘preanalytical processing guideline’ o]z} W3

(2015) Aol AlA

3l & Alzheimer’ s & Dementia

D 71ek aF

(7h ISTAARTAA AAst= A o]9o|= Texas Alzheimer’ s Research and Care

Consortium(TARCC), Australia Imaging Biomarkers and Lifestyle Study of
Ageing(AIBL) & =14 dS b7 e oA gl AAskE vkE AH R
o}, tiA ulgol A thEA Yol FEIAE GuA F

ok

7h & 3 ¥R AA

D ALY AdAg 2EAF: 92 3 &9 SOP

) 2013 AW B ER FLAAAL LB A B AAALLH AABY BEA

DAk 3 #E] SOPT B 2015 AldE dzstolmy AESA A® s

(

ut

>

S9EEs AFEBPAYUER HADE AET A3 ISTAARTONA A=

‘preanalytical processing guideline’ ¥ ojyz} th2 IFENA A AEHAE

N
=




o] vpole g FHAA N EFS FA &) st UAHHIALAS T4 Hio] o
A AEY FF Y 3] Ao R AW A ERgA AAT JAAAALE A
g EFEAH: A 3 #e] SOP” & w2+ Zof ois)] A3t
(th “RMAAL L AdHAY FF2AF: A +3 #g SOP” o A H&2 4
BHYERE FHolA > fFAA > FFAdAALLSHUEN A > JAAALYE > &3
A > AAAYL s ALAE] FFAF (http://kbn.cdc.go.kr)ol| A A &= 1. o™,
F 6 HolA ¥

_ 2013 _ Biobank Standard Operation Procedure

OIM|XIHSEH KITE| EEKX|E

0O WA4%4Y 43 - ¥ soP
1. W9XY £33 45
11 HA A F] o s s 45
2 YRR A A v
21 ¥} A FHY t‘&‘ o L U RS

22 ¥ ﬂ(\rulu L3
221 A9 - ?
222 &M - i
23 *J%(m.mn.ns& - B T SO — 47
23.1 B9 - ~47
232 ZAY&EA - S 47
2.4 ¢ eH(Buffy unt)°l A2 g By 48
24.1 Ae - - 48
242 AA&EH - 48
3. WA P=49 48
31 8AAY QYo A e 48
311 @AY AT AQATHS) FFFA i s 4§
ERTIR B R [ RUTN B — 48
313 BAME G SFQ vevenmmmmmmnsnsmosmssmnsssmsnssnmsnn §8§

31 20 A3 VU 27 oo
32 S8l o ¥y W ‘é-‘-"i“l ‘x t*'sfl»
S 3. gl A7 HAE WA Ale) o)) o

I AAEFNA AT QAAAL S AdAY] EF2AF: 4L 3 @y SOP” o FAt

@) AAAALD AAve EEAW: G4 £ Bel SOP o FAHE A
A g e WEEHEN % FLIA FF H)e /EHOE ofy) TRESL

B

|
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Central labollA w] %3t Heparin vacutainer tube 10ml 17, EDTA
vacutainer tube 10ml 17§ A dat=d 83 HAS 9a) HH3)

Hol 22 2 At Ad 5 Y3} FFuATE FE3] HolEx FEHE FEHA
AL T2EZ 8~103] FRo] &3 =+ roll mixers o] g3t EFFCE o|F FHRE
@ABFARD | ooy musln A F 342 oy B Helw

» Whole blood preparation &3] &3 A¥ FHA whole bloodE
Z+Z} heparin-0.5ml<2} EDTA-0.5ml#] #o} 1.5ml polypropylene(PP) tube®l
3. YA (heparin-9.5m

He v E w2 & A& (oF#f plasma preparation =)

1, EDTA-6.5ml & 3ml-[15ml conical tubel)

]
o)
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rulo

H A3 850Gl A 3023t A2t
7HEe WE £ 2 e Fehy, & Aols Byola AREE &
a9k AolA FA #ed
o} 15ml conical tube(PP)oll ¥t} @& &= otz W&
(buffy coat¥} blood cell preparation)= Z+=Z3s}e] *]g] gt} Vortexol 23]
& E3t9 g4 1my 1.5ml PP tubeol] £33},

» Plasma preparation: =

g3 e AR A& A48y

#

A

%

ek

o
=

g

e Buffy coat preparation (EDTA-3ml-[conical tube]%t 3i=): 92| plasma
preparationo| A A& wil YR FFo] P s|Fet=d A
9] AA FEo I o 2 o] Jth o] FES FAHeE 45
Z5 Xof 1.5ml PP tubeol] 257 &F&ch ym A= #Th

» Blood cell preparation: 9]2] plasma preparationo]l A -8 wjl v %
ol 7 (d4ay, W, AP sfdstt. HH g plasmas

AAZ Aejol A FE vortexing st Y33t #YsdH 7=

Iml# 1.5ml PP tubeoll E=3ic}.

EE AEL2 80T W Bago 189 = F 2

AT boxd 3W Y AES AT O Y ARE FANT T

paper cell boxel] ¥=

D AfrotZC1E B 12 3 2F 3 TH AN

ORE
D 712 B2 2 AA AL F2 Ha AFHA ALY YAg FHOE Fs ol
*e

@ AME TPF DYHYBIAG FAEY AFIAZE $PHE Axde AAHo=
2FoA QA G

() BEY B3 IY, Yo E NEE QAL B4 ALY QA SH ¢ B
shebsts o] WAsT ol& AN AfolAEst 2o DESHY AAAAY F3o|
8791 9%

7h AfrotAlE X9 984
D 71 AR 39 A
b 71E mpolela A2 €9, RS, & 24 = Aoy Add A

Ao & dxFe 574 o= A8 F8&A O T AV B

ojfl

(D) AAAA o2 9 AfopAEe] BH
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£ FEo| Jhsay] el FEW Fo AEL Fuate Aol HeHL BUS
59 £48 A9 FH7E Sol@
(D) A ABALS) FAR AFASAAE HAD Yo Kol X feE B4 A

pul

Ul
7t €BAE AZ AEE Tl WEEol Hue 5 MEE ARt EeAA FA

(th el A4S HAEE ge F83 nlo) oty B2 g A= 2 B4 AA
o &3t /82 = A+

) @Y AEF Zo] FFAol Fz oz va vgo] AA Soj7tEE Hio|entA R
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(0D 84 A7de] SPA AEFE 72T 5 done FF REyY A= Wy A
2 9% 28 Ao 2 5 YL
(M) A3} B S8 AMEA B

$9 5 Ut fEBSINAE 84 F

Fationd-spacihic ool tharapy

Dirug seresning

I8, AFoAE —» FETTS/IAE AXA T, AN, A¥Wed,. Nature, 2010]
oD (M) B3] H2oe SEUSES/HNZERE 3D FEY 73 AAA ATz

AL "= J)Eo] MAEEA 9w Mini Brain dF7F AZE 91S. o] Mini

o
=

E.
18

Al BlolemA], Aok ZREZ S E =S F AoE d4d

Aol EE A% mini brain 7], Hlof 12599 A A ¥ vs Mini brain. Nature

methods, 2015
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(1) DIAN study 53 Zo] f5% HA% ulo]ewa F R olv] &2 {3 AfotAx
9 £3, B#, EYE AFAL. o9 tEo HTde AFMHEE2EEH JEIAZ
f =55 Z7) A E(induced pluripotent stem cells, iPS Cells) MEF HA] EFctA 714

< ZHd

T

Dominantly Inherited
Alzheimer Network

Dermal Fibroblasts — Dermal fibroblasts have been, and continue to be, collected from a subset of
DIAN participants (both mutation carriers and noncarriers). For an up-to-date list of the family
mutations represented among banked fibroblast lines (not necessarily mutation carriers), please
contact Dr. Alison Goate (goatea@psychiatry.wustl.edu). There is a fee to have fibroblast lines
expanded for sharing.

Induced Pluripotent Stem Cells (iPSCs) — Dr. Celeste Karch, with the DIAN Genetics Core, has
reprogrammed select fibroblast lines into iPSCs.  These iPSC lines are available for sharing through th
standard DIAN resource request mechanism, with the stipulation that Dr. Karch be included as a

collaborator on proposed research.  For an up-to-date list of iPSC lines from DIAN participants, please

contact Dr. Goate (goatea@psychiatry.wustl.edu) or Dr. Karch (karchc@psychiatry.wustl.edu).

e

213, DIAN study: AfotMEZ, FEWsE7|MZd g

h 3 A3

D 54 BATY YHoIAEE $HHTL, o8 AXFE BB 24 /58 N2de
Ob FAAHR, QH FAY, YeolE SN BAPR FOE HUASAS W AT
2 BAES WO HROALE R, o8 AT U W
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A 4TS 5 A= EdE TESRA 3

) AFoHHE A9 53 R B4 w23} Z2Eg
b Aot xe) el
- AE 3mm AL B3 BAY B Fo FoERE WP =L Fels|A DPBS &

Yol LA

[e)
- =2AS

IH|E-Q 02 A%3la DPBSE

By

TS
71X

ol o
o T

W wash %, Tripsin-EDTA

=
(Invitrogen/Gibco, Carlsbad, CA, USA) &<o] 5o Q1+ 6-well plated] ¥ 37C,
5% incubatoref| Al 2417t X34
- PBSE wash ¥, ®3F3% A& AAsL v FES 3x74o= RalA
2 6

Gelatin (Invitrogen/Gibco, Carlsbad, CA, USA)

seeding

il

0.1%

-well plateol A 30&3t

- 10% FBS7} x%¥ DMEM ujjFl(Invitrogen/ Gibco, Carlsbad, CA, USA)S 1ml €31
37C, 5% incubatoroll A i oF
- 3Ynich Wikl ZolREwA 2H OB RE HfotEl F23 AelE s

7]. z;{l Nl

wEleta A wide I3

- 113 -

o



% 10709 cryotubeoll EFaA -80CNA 3F 3+ 54 & A xF
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A i g7eM B B

a9 Aot 29 R Y

b APy S T A folMEe] Tl

- A7 12mm cover glassoll A folAIEEE seedingdt % 37°C, 5% incubatoro A

- PBS& wash ¥ 4% Paraformaldehyde® =204 1587+ 14

- PBSZ 3% wash, PBSS(0.05% saponin in PBS)©.Z 1% wash

- Blocking &9(3% BSA in PBSS)S i 1583t ¥ %, 1z &AQ Serphin-1
antibody(Sigma, S5950)&- blocking &<o] 3143+ 848 Y3 247} incubation

- PBSSZ 3 wash ¥, 2x A< Alexa Fluor Goat anti-rabbit IgG
(H+L)(Invitrogen, A11008) %3 1A|%F incubation

- PBSS® wash § 5%t DAPI 94

- PBSSZ 2W¥ wash %, slide glassell mounting

- FFAndes B

SERPINH1/DAPI

%, AfrobAle) Hseta A4
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(1) Alzheimer’s Disease Neuroimaging Initiative (ADNI)
b A B L=stolmy gl I A #E =9l AT ENA HHFY 3 o
2 ADNIZF AAIGE & W= Sl 8 =
Aolu A o] "aprt ek 22 of

N ANGE HES 47 TReTe ot 2e

@ 71t 2%
(7P ADNIGIA  AlAstE A o]9el=  CGlobal  Biomarkers — Standardization
Consortium(GBSC), Australian Imaging, Biomarker & Lifestyle Study of Ageing(AIBL)
QA A 7 e o8 IFolA AAsks vhE s Egton, A W
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7h & T3 WY AA
D AAL LY AdAY EFAH: AQAY 3 @ SOP + ADNI protocol
YET I AAAL 2 Fol| A AT JAAAL Y A A BEA
A AYAd 43 #e SOP’ 2 20151 AP E d=stolmy HE8F A;E 7|t

=3 A7 (EH AL RS AADE HES A3 ADNI 2 718F 250l A A A&

fdl

A2 ALY 57 el SOP” o A%, B SOPS} mms) 1 ol A
3, U gol FAFeIA gob ) BE3E Al ofelgol 9. mekd B 7193
AR E A5 3 YA AAAY LY ADBY FZAF: AR 5

#2 SOP’ <& #4835, ADNI protocolS 34 &8 AL A
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_ Biobank Standard Operation Procedure

QIHKtHS KtpiEa| EEXIA

2. 434 % (Cerebrospinal Fluid) -
21 Y A) o S| g AR st e 6
211 37 R AZF oo

Foll A AR QAL Adde] 22 AL 3 #wel SOP” ¢

23

Wb ALY ALy FFAZ: AL 3 #e SOP” o A7 e 4
Y EE FH o)A > FHA > FFAAAALHUNEL T > AAAAYE > &)
A > AdAAY e AAdBe FEA A (http://kbn.cdc.go.knol A AFE I 9o,
% 2 HolA 2Fd

() AR 2 A 22X AR #5 #de SOP” oA FAZ ez A

ks

—

K

| e WEH5 o Be /| EA O o) ZRESH ADN ZEEFS 3

=< b}
5 o AR WS FF B B Ao AR Y 5 AL

CSF
ko] 9w}
T3 ZT2EF
AR BYER)

A2} needled 22Gu 24Go] HILAAA vl A&
ko CSF 5mLE W)
- 2932 JA 2e 1~2mL CSF routine #2413t}

8

234 A Bo] Ao hod tox e wrtA ok}

- CSF 10-12mL ®r=tf.
- CSF = © = tube:x 15mL centrifuge conital bottom, sterileS A& 3t}
- CSF A A3+ tubes screw cap2 7}& 500ul PP tubesE Ah-g-3hc)
« B¥ F oF
- Room temperatureol| /| R3IA|ZFL FHo 4A7A| 2 7155 T
- CSF ¥4 &= room temperatureo| A 1083t 2,000Xgo 2 Aldf 3ty
- Aliquot volume-2 500ul PP tubeol] 400ul CSFE Y+
- AZe sololola A AHZ w$sta, AS -70C~-80T <
Wsae] Hygin
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4) HFBOIE IH 17 2 #F T 4 AAD)
7H MRI
D MR &9 Z2EF &3}

P A AT 8o 2 FE ALEE Z2EZF T1 SE axial, T2 TSE axial, T2 FLAIR axial,
T2 FFE axial, 3D T1-SPGR, DTI, resting state fMRI S|4 oj® &5 2 3t
oH g5 Muloz FXE AAsoF g F3, FUlelof & g&o] A=A FRs)
of 3

(WP Zt ¥de] R{3ta e MRI 71719 £/E gofsjor 3

(th FYst712 aAE Z2EZ T1 SE axial, T2 TSE axial, T2 FLAIR axial, T2 FFE
axial, 3D T1-SPGR, DTI, resting state fMRIol 7]& &9 TF ZZEZFS T8 4

7P Amyloid PET
() PET &9 Z2&5ZF %&F3}

@ A 7+ AFAEe] AFg&ez HYs = Amyloid PET Imagei= Neuraceq}

(4) zZ+ o] B{3 PET 71719 £HZ gotsfof g
G) HEY37E 24 T2 EZAE 7E HY BEF ZTZESTS 38T A4

W) HY4d A5 S2AA +F

- 9 719ke] dlolE £3 % AHY A2EE FH33 HFHoE TAF HR HolHE
HHg F e 2 FHES 75T

- Fr|BEE " dolHe JEUS B3 dole A4 g4lE(Data  Coordination
Center, DCOZ A%

- DCCo st=do] A2=EE ta3t o] fr1des 744
- Web AH: AbgARSRe] &F S 93 SASts AMolH, iz =Ed
- DB A8 AREA7E 4Ed ARE A AW
- Storage A1H¥: AMEATE

EAsE AW

f

= 8% HolHE ARsE sErsdrt gues

(D) DCC g 2E Au|x &3
(b "olE Mol 2~ B J& D WS
D) H2EE 8% 3@ goly 43
(th oL dlole] Bf ol dolguo] 2 A2 Ak Fof gl A ARG
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(1} ADNI protocol

Study procedure-

Baseline

6M

1ZM

#4M

36M

Schedule visit

B4

B4

t-2

124

122

44

361

362

Visitwindow

+14

=14

+4

=14

+14

=14

+4

=14

+4

]

HEMY7IEEE

=g 54

L EEENEEE

PErES

7l A s3EY°

UAEE A AR B

Laboratory test*

Chest PA*

ECG*

M- Hachinski lschemic scale(Rosen, 195

0)

K-MMSE

CDR

Logicalmemory in K-WM3

GDS5-5

S.K-BNT(15-izms)

Digitsymbol coding

SVLT-E

IQCODEK

Trial A& B(K-TNT-E)

Category fluency
(Animals+PhonemicT,0,4)

K-MaCA

Clock Drawing Test

Reycomplexfigure

FAQ

ECog

ADAS-Coq (Pfizerversion)

NPl

DAD-K

MRI

FDG PET imaging

Amyloid PET

CSF collection

APOE sampling

5%, 2%, 0NA

a9z

o

#. K-ADNl =2 EF
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(t}h) CREDOS ZEE T2 EF

HE-XFAE HIO|R2WH S

¢
I
Hu
m
Iy

1. Demographic Factor

2. Lifestyle
1) Alcohol
2) Smoking } |
3) Physical/Mental/Social Activity
4) Nutritional Risk
5) Health Concern & Behavior
6) Subjective Memory (peer & past)

3. General Cognition (MMSE, K-HDS)
4. Vascular Factor (including MSyn)
5. Developmental Factor

6. Physical Measure : Ht/Wt/WCr/HCr

7. PHx, PaHx, Drug Hx, FHx

Prospective Cohort Study

8. Apof genotyping

#. CREDOS Z2EF

@) A2 4 Z2EF

=5 He EAZ = We EAZ
ZHer =01 & PTEEY HLRTAE Vit—E O
I8/HS
gE O 7|Ef SHLketA| O
Stad O J|E} HIERI O
HEX 2SR /email O aE =, O
At2lZHM A 2l Y O nizZtey O
¢ O = d AE = O
0| O | Ecompliance O
o{7tetsE O A & E5FA Height O
A2 &S O Weight O
Az = s0d O Fat content (%) O
s=x O BP O
o= O T—chol O
Zto| Alo|= HDL O
M Aol O LDL O
e O TG O
] Stroke O GGT O
Head trauma O MFQIXsHH X & SIMD O
HT O SNSB-D O
DM O K—MMSE O
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=5 He AN =5 He EHAZ
inolerance o CDR o
:ﬁerchokesterole O GDS O
Heart diseases O olgd23de XI# UPDRS O
Homocystine O =AY S X ® <&
Depression O ApoEtype &
Aspirin 2} S O g4 MRI O

HEH LHA| 7| O FDG—-PET &
AP A R Amyloid PET <&
FZARLA O F18 FP—CIT PET

g e A (M =F) O g4y O
A= () O e dementia severity O
HEHEZX (Z40]) symptom severity @)
AL Z X (M) O acute mobidity O
HEX| O INE=FUE] Gene sample O{& O
HEX Q2 HE O Sample 27| O

L 2o} O Iorjlf—;rmed consent O
olgd=Saet O Serum E&EL O
Stroke O Serum =7 gt O
J|EF AEHE O S5 712 O

UE=EH Aspirin O ZetE AT IEA O
NSAID O FRo A=y O
Hormones O
2035 X EH O
SHYSHA O
of 0 d ebA| XY O
A O

(mp) 71} AAJAAHA 2 =X ujR&DI =g} 75, Ay A ZHE, 2015)
AFATAALE FRG ANAREES Y-
D JAANEEZA:
- #abe] o), m& Yo me 9,

Aol o w7Hea

(D Samsung Dementia Questionnaire(SDQ)¢} Short form of the Samsung Dementia

Questionnaire(S-SDQ)
- s #

o= REATL

AgFoen AmeE AEE

AL, AARARZE A2l thsl

v o)
S QA s Azl

Wy Ay

g A
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@ Korean Dementia Screening Questionnaire(KDSQ)

- YAEAE dF, doiFE x93 FFAC, dAYE FAANe A REOZ
7N

2) ol AA 75 A
@ ol A A1 el AHMMSE)

- 9= oy YAIEARANA FEHoE AMARAARE FHs= =77F MMSEo|th
Pyt EF3EH AHEEE =T 2E Korean Version of Mini- Mental State
Examination (MMSE-K)¥} Korean Mini-Mental State Examination(K-MMSE)7} 1 2., The
Korean version of the Consortium to Establish a Registry for Alzheimer’ s
disease(CERAD-K)oll g 5o 9= MMSE-KC7F At MMSEE A3 o] 7-th& A
rob RE WKL Wow %

ol dlojo] Aol B PP WA, ATH %S BIASE FTo HIsl
AFZEAY Ay Aue P I F

AusAY A slegels FEskA Reke @ol k. AAA Pel MR ohe
MMSEE AL&3te], $3d A58 247] ol

- MMSE®] 3¢ Hud FAsHA BHe Bad 7l Modified-MMSEGMS)7E Ffof
£ E3hE o] k. #7179
Z7k€el glom, 71% MMSES Hdlel < wE Az el HAE oEe de
AHgEA e gleh

@ 3HAI7Fe) A vl A =(Hasegawa Dementia Scale, HDS)

- RN JNEE FYAANA FE AHEEHE HDS= MMSEC vl ws &3 AP 9

FEFS AA B, Aol FHAE Ak A AFE digEr] 2 %

of lom, A4 FHAZE o AA7IEolY &Rt e =QdAAE
ARG A, 22 971, 227] 5ol glo] EHAeE A8E ¢ e ARl Aok
$-2lygtol| M= K-HDS-R3} HDS-Ke] F 7}A] versiono] A& 1 ot F HAAE 2w <
A A 2]zt e, ol Aole FF3 AT tide] | Ao uSFE7
AE, Ao FF=NA Zol7k Z7] W&ol .

23]
ot
i

24

A ARG 5 glen, AvAel AEA ANol WasA etk s
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EEsh Aol o] e o)t BHHAA

@ 3=+ Montreal Cognitive Assessment (MoCA-K)
- Sy A E 20089 EESEACH, 223 ol Ag, AERAAFN e AWE

g 5 Ak

® =3 s YA ) E 712 =(Expanded Clinical Dementia Rating, CDR)2} dF=+3F Global
Deterioration Scale (GDS)

- CDRe}  GDS2  A|ujdBAAS]  dFo]  ofyz, <L=stolwy  &xke]  HnhF <l

AAAE 2715 AE=E Hrlstr] fa Add =52, Av

AME sl ALE ==, AFH 7% Astrb 2716 Yeids @34 AWy

SFAMeNAE AAsA @e FE Aoy, AdARs 434 AW A=

3 AAA A FH

@O %= CERAD(CERAD-K)

Bkel §-g3hch.

@ A&7 4 2] 7 AHSeoul Neuropsychological Screening Battery, SNSB)

- JAA7IF g FFAol AFAS HIHE Fake] Ao 27| A1 H e ojg
£ AFsr As8Ae s Hrtd 52O =F SNSB7F /HWEEH AT SNSB
Frors AA, stgo] Y wRldAE A AT F JESF HaH HA AAS
Fo] Tdesta, 24, o= FAAR g4A AYL F A=RF 758AS H oY=
0E =74 Anrl daskA gon, AR, sl &S AU F3E AAE|
AARHAT. Arbel L85H= AR IAIRE 30&A 2AZF AEolth. shAT HA

23S e =8ely dATEel "ojA A= Aul Aol A= SNSBO A At
Fag Aztel W Aol Ao HFErE "ojA L, FAo] glo] FF FARAF A
of# ol Atk olHF FHS Bstr] ffst] 5P A&7 4] 2l - AHSNSB- dementia
version, SNSB-D)& ¥HE1th. SNSB-D+ ®ixlo] 7hsstH, AF4 7l i B7t&
Arstd & Aok
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@ ¢=slolmry B 7}& =(Alzheimer’ s Disease Assessment Scale, ADAS)

- dzslolm oA SRR AHAEHE= JAAIY, HIAAILHY JIsASGE HIlsa
ol o] &3t7] {3 JNEE AT ADAS-coge 7] d=stolmw A Aol ofF
zrstar, ARkl mE Xuj@Ae] e Ast AEE RASA Brbs| Fm, 2 u¢

)

AE} AYHEE SHSE © 09 f8F =72 LA Ak ZKFEolU A
S0z Saqdo] 9 WA @1, oy e £AUL T A AAHo A
HeE A7 Qe Aase] vk o] ol B A uerEe] AN ofRol

235 Hrlste © ol&HAL, A AT YFES T

EEHA Rz AL AT

NI

e oFEe Y4t A

@ Severe Impairment Battery (SIB)

- 71€Y ETES 5 AMSASAAAE S93 23 F ke 3K (floor effect) wf & ol
AAe] AB=TE 24 &skal, 5 Aw@AY] AAATY AT AR o3tz HAR
Aokol AU o]HF TGS BAI AAR gAATTEH AR S HE FHglol
5o Awjgkatel] A8 5 Jvk= ARl ATh

D A== AYPAGEEY] YAAREE 7|E OS2 SNSB AALE F71 A18d
D A= 7=

D 8L AAE vtolea Fo A a3 /g

Oh €84 AW B feF 9 9 A: YT A= 3 TS

axisioln Ml oo

AT OIX|ZEHof
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MRI ZA A3 moderate ©]’+2] white matter hyperintesities 47 (CREDOS”]<)
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=70
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subcortical ischemic depression(Krishinan)

T8 927 (DSM5)

A& 7)s Ast

MRI AR

moderate ©]/¢¢] white matter hyperintesities 4&Z(CREDOS 7]<)

- 98 Y AXF] A2

{1} thin fining GmmO|EH (2} smaooth halo (SO}&-10mma)2h ¢

[E2] Clinical White Matter Rating-1,2,3

Deep Whits Matter
10 mm 0jSF

Periventricular Capping /Banding

D1 = T Smmojt

D2 10 0|25 mm O] 2+ P1-P3 0|

D3 25 mm Of& S Ct 10 mm Ot

719, CREDOS v dsts|dA 7|+

megular halo (10mmo] &)

(v A3t 1A AA N

O F8 AAH N 7o) T3t

AA 712 (SIVD)]

2}

@ z2d& 25 Z3 Jde A

A HT 5 ol vgEY A A3AA F 27}
A o] el A HAAHo] A= A

- AEY, B, AAES, v, Fd

* nlgke BMI 250 o] 4kel z2 7]Zoz g}

B. 17FA o3¢ da4d AATZA SHSymptom),
AZ6ign), #AAEY A e A o, AAH
o IAE A#/FHoZE AFE & UEe FTAE
Al ket

C. 5 =Moderate) o]’ Wd 1FFo] I
&2 FA7 e A
#Estd A7AAEl HAF 5 Verbal Learning
Test)e] AAS|GHTE H7Met & wSH A
= BAT e “Hd-15 FF5HA v
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Category Evaluation Applied Healthy Control (HC M0 Cogniive Impelrvent (HC)
laite s Al Control OV N ¢t vencl| Lua [vimc
Screening Test K MMSE Gi:d:rs'g;: 0 l > 18< and <26
Cognitive Test SVLTE byl ot ol ""55 poiatid [ <1550
|ADL Impaimenl] | Clinician's Evaluation | [ ‘ | | ADL Impaired ]
[ severity || COR Rating || 0 | 05 [[ osorto |
| Dignostic Criterial | Probable AD by NINCDS-ADRDA || ‘ | | Applied | - |
Vasc. Risk Factors: more than 2 out of 5
(regardless of control) : HTN / DM/ Dyslipid/
Obesity(BMI >25) | Smoking
Vascularity AND
| WHMH Moderate or higher on MRI |
AND
|Clinical judgment: Time correlation and Causalityl
a9 A& e
- A9 7&
7L AAAE AEsAY A HA AW F o9 " 23 sEeEtes =40]
Ao AAE FAAAAE < It
O RE twel hdagol okdel AAsA A AW Av] Akg wginhw 2
A7l FFd 4 ok
1. AN 5 F8 AAFEIA 2
2. thA HAMo 7 <3k X uj(Multi-infarct dementia), A2 A X 5 e dAA
A] w
3. AAZNIE Rk ¥ W

==
()

o) Huntington’ s disease-%¥%%, Normal pressure Hydrocepalus - g/ <

’

Brain tumor - =

4. thZHGTCS: Generalized Tonic-Clonic Seizures)2 F2&& = Q& AHAA 23S

5. YAEslebA: FEolu ¢ & Awjel 2 2xd AWE 2 5 Qe o S

@ Screening =+ Baseline @] A]33t > MRIoIAl Z+A(Infection), 7 A(Infarction), th&
= Wl ZA47F dE Ak © Screening Al A13E MRIOIA thitA & F(Lacune)©]
57 mwto]ld FoAd = A+

@ #AA 2 oly DSM-IVel osfl 7ed BAEIH(EAH), F8& 25, ¢354 Zl
9 Fa A4l H3o] e A

oF, Progressive supranuclear palsy - 1384 1 4bu}H]
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A Coronal scalp incision, B Skull cap
from mastoid to mastoid

removal

Scalp
reflection

=

5 HAZ AL 7|25 ALOBEE HAZ7R o ATHE 72T
6) A AAL E T HH, &3, HD FAE Ao 715F
7 LY HESIY gEENS HE3

8) TYAE wet Adste corpus callosume Zet 4E HuFE EYsty F3, 1M, A5,
Hrs SIS wet daste] FE

9) $-HFE == coronal planeS wel 10mm HZF o2 Aty ¥z axial planeg uheh
Smm 7+A o2 Huslw AME parasagittal planeS wel S5mm A2 Hgh A F
e A5, F4Y, 579, $79% &3 dFES Smm x Smm x 5mme] g5 HA
& Z2} Eppendorf tubeol] ¥ol 37 §&EZ3. o] Egtojoto]~E o] &3t mg 24z}
Al 3 =& Teflon-coated aluminium plateo] <& AL T o] FE5YATN T P35}
80=9 WEalel Byste 5 Asierd ATE A% 23S AT

100 FHwrE 10% neutral buffered formalinoll A% 2F o]4+

Kl

3% 3 Brain Cutting

ConferenceE E3a AFAE 7o S<tdz LA T3t BEoE 7| &3
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g‘k" L4 cerebellum:

- B parasagittal

< U, &M, A3t AT
¥ & 544 (substantia nigra)e] 7} # Hole R FH HES A &9
]

A %

A
(pons) & Awral (locus ceruleus)o] 7F4 & Holx HAtdoA wy FES A
4) ATg Af(medulla) F 35 e B 3 (inferior olivary nucleus)”} 7Fg 2 Hol= Ao

5 Ae &3 F WZo] X3 vermiset A = uWkol|lA superior cerebellar lobe%}
dentate nucleus®& = &3t TE S #|235

6) %<3 (Occipital lobe)e] A1zt & (Visual cortex)e YEJ = line of Gennaris &¢ldte] =
S AAE. A9 posterior horny @+ WA Fio|A FFFE @ Z(occipital white
matter) EE-& A2t

7) 57 H(parietal lobe)2] inferior parietal lobulex} 7+7+3 H(sensory cortex)oll A FE-S A2}
st Y =9] posterior cingulate gyrusollA ZE-g A|zHg+

8) Central Sulcus F%2 HoHolA 53 d(Motor cortex) & A]’H(Thalamus), FF A
(Mamillary body) &g =)zt

9) IHFF/ZF Ao A &l rkhippocampus), entorhinal cortex, superior temporal gyrus

100 AR FH/25FE ddAo A middle frontal gyrus, A=A (striatum; caudate/putamen), =8

dl(globus pallidus), ¥ =A(amygdala), nucleus basalis of Mynert with anterior commisure

1) A-MF HodHolA frontal pole, anterior cingulate gyrus with corpus callosum, 5<%

ul Z(frontal white matter), $7}3] & (olfactory cortex) EE-& A 2}3+

e LR EEE TR

22
[H

2ED

D mEoi It EFo2 7|8 g2l hematoxylin and eosin A& Al 3+
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2) ¥ 348k Al (Immunohistochemistry) & oS3} 22 &A1 5 o] &3t A3
- Anti-tau (PHF-1)
- Anti-phosphorylation-dependent « -synuclein (Wako)
- Anti- g -amyloid (10D5, Eli Lilley)
- Anti-phosphorylation-dependent TAR DNA-binding protein of 43 kDa (pTDP-43, Cosmo)
3 718 AT 4T 7 WSS Ho| 500 FEo ZTEA AYstes ZZEZE Y
A7A ezl g HAd3 95% oS NG & As
4 AF 7bhsd =8 "o =Z Alzheimer’ s disease, Parkinson’ s disease, Dementia with
Lewy bodies, Vascular dementia, Frontotemporal Dementia associated with TDP-43,

Progressive supranuclear palsy, Corticobasal Degeneration, Multiple System Atrophy & ©|

L&

<H&E @M o= £ Fibrillar A Plaque> {Middle frontal gyrus <l Al33 Anti-/

-amyloid W & 3}3} A A4,

Diffuse plaque (D), Cored plaque (C), Amyloi
angiopathy (A)>

A7ZWE=zA d HoHdY 222
<BIA 2™

D R oA Auels AT Felde] D, A, AF, A% A ol Y, AU, $AHY,

2) LAY ANAIA AEEE A &AM 2 AT AAT|FSA o] A= Neuro-clinical

summaryE 7153

D A FA A 9 A A1 B BAY Sk #EAA 5E& AHE T Gross Description
= 7159
4) AERE 7| EAMN T At A S V| Bt Ho] 7k ReEE A7 @At AHE A

2] 3+ Microscopic Description2 7] &3t
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5) Gross Description® Microscopic DescriptionS Zgate] 7+ dgko] Weshz k7o) gt
3o} Neruopathologic Final DiagnosisE W&

6) YFadES Fxste AT FARe] A F4ECl AAH Y JAdow AW + I
=22 493 Neuro Diagnosis CommentE 7] =3}

7) A7 e ez Mo AME3l ReferenceE 7] =3¢

8) Aol FelT YAt B oA o B L S5

A7 dHoly &

D A3¥eEas Fd &
- AAYY R BELALS v =2 National Alzheimer’ s Coordinating Center(NACC) database
2] Neuropathology(NP) Data Setol] 3% o3 72L& 35S fo|g o] 2335A H

BEAR)

Subject demographics

Brain autopsy details

Gross findings and overall impressions
Methods for scoring cases

Alzheimer’ s disease

Cerebrovascular disease

Lewy body and substantia nigra pathology
Hippocampal sclerosis

Frontotemporal lobar degeneration, other tauopathies, and TDP- 43 pathology
Other pathologic diagnoses

Stored tissue and full autopsy details

Genetic, biomarker, and other relevant data obtained from other sources

- AFadA A4E RE ARE NARoR A HolHuol 2o ndaAl B RE A
S AF Agol AAR FHE e YYAR, B BAA A7, 194 A2} I
ARG AAE AX ATAS| o]§Y & U= 2 RYH

- Aed ATAIEA = 29 A el Wi EHY HRE APsA e, 84" 2wt

ALeA Hdae-He T FE B GU|Boe T x4 ol&o UiT
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4. TFRAY 8L AA

7t FRALE o83 JIGA 28 AA B¢ =AY
D 84 2E3 Holeda 752 A%

Novatis

AeT A

Hlo] @ ¥l F & o] 83+ Proof of Concept &4

(A2 &]

L wenhel 2 sielob A%

© © N e gk W

e iy W
1 I S 2 T G U R NC S S

17.

18.
19.

20.
21.
22.
23.
24.
25.

.= Aok 7E CNS oF2 1999
A2 ok AT P 26x 9
CAtE 2 wEY Y] 20%E AT NEule] B
CHbeledl g Hlz2Y 2 RAS 5 8 FoE U
cHbele g FESt AT A =

. HbE] 2wk 199 600-8007H ] =2 AT

237 W3k A&

=2 A3 ALel AFHA L] AA: AY ] s FF EA
afj o] Agaoke] AA TheA B

=3} integtation 1A

Bl EMR S, of=dA eke] =AY

=0l A A& AA 79

Neuroscience7| & 46/6757)

SHAIRE CNS Ui e] =5 o EH AH

e
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o
T
of
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. disease mechnism/unmet need....translational research---->Best

project

functional imaging© = clnical phenotype& +&---->proof of
concept 59 °|& 75

proof of concept trials are a core element of R&D strategy
daA oz vk RS nlo] W I+ proof of concept Aol
FA7F a3

=7t T2k 7129, AFA T2 gapel At

7978 FdAer B9d ot ok

topic2 specificdtAl Al 74 712

Hhol e = =3 Awj!

ATE FAS} Faglol MFstaL glojof Fot

DA AL 3t A 744 HAH], H3As 5
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DNA Link
ol gh4 o] 4

*»<" Next Generation Sequencing

% Coverage of target regions more than
Average Mean
throughput | depth of
Sample Total yield (bp) depth af wrget | 10X 30X 500 1000 150X 204X
target regions
regions (X} )
FCD3_Blood 20,536,292,338 415 47 983 | 945 | =8| M7 | 603 | 481
| FOD3_Brain 26,351,500,072 413 139 S8 | 950 | 906 | 763 | 614 | 480
._.F_EH_.;.\_W H?;SHE_._E:?&D 481 03 988 | 973 | 948 | BS3 133 61.1
| FCD4 Brain® | 44,955,786,194 631 | 32 978 | 950 | 916 | BL2 | 0.2 | 59.8
FODG r 32,301,016,080 53 | 167 981 | 902 | 785 | 531 | 368 | 263
[ FoD6_Brain® | 35810621266 | 503 | 309 | 988 974 | 9.1 | 58 | 741 | 62
FLD73_Blood® 47,544,004, 033 B&R Iws 0RO | 977 | 950 | E94 EDG 71.E
FCD23_Brain® 47,484,904,166 ] i 590 | 98.0 | 966 | 908 | 829 | M40

*Deep WES data of FCIM, FCD6, FCD23 were generated by

merging raw fastq files from two

independent library preparation of each sample followed by WES with the average read depth of ~200-

300,

1. DNA Link$} =49
EREE EDBE-2
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U We find that rapamycin treatment affects a wide range of biological processes, including
translation, protein synthesis, DNA repair, purine metabolism, and stress response.

O Manyofthese individual biological responses have been corroborated by observations in
othercell lines.

Agﬂent Technologies O Thisstudy shows how cellularresponse profile is obtained by co-analyzingdataacquired
from complementarytechnologies.

AAZ o] A

O Agilent offers a complete range of platforms that are necessary to perform a multi-omics
study at genome, transcriptome, proteome and metabolome levels.

U Data from transcriptomics, proteomics and metabolomics were analyzed using the
software ‘GeneSpring 12-MPP’ and integrated using the inbuilt pathwayanalysistool.
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L TFRAEE o83 dF A

D vpolo®la @A AWrd AFEE7A, e, X 87)E, vholentA A, 483 F)
7 AA ALY exosome o ZH-E] Hlo]evlA HZF
(1) Exosome: ©j-$- 73k Hlo] 2 n}7
- Exosome(eF 40~100nm =7])& a lipid bilayer e WA S(vesicle)Z24 AHZ W
multivesicular body(MVB)7} A|ZLd @A w3 §TFS 53 AE froZ oy es AXH|
Z Al extracellular vesicles®] g 7FA  FEIUJ[Fa: microvesicles(ectosome,
microparticlese] 215 H3HS AxLdF A4 HE=o] M=z ¥fo=z ErlEes =
o2 Fel9 extracellular vesiclesd]. Exosome¥} microvesiclesS M HrollA #z=
= FEHol Jdot A (biogenesis) 74 &2, Hnl(secretion) L F Aol HE F
HEHT= HollA AFel7) AF

() Microvesicles

3. Exosome?] A, ol%, By 9 Fx

=

(Z4]: Raposo & Stoorvogel, J. Cell Biol. 2013; Edgar JR, BMC Biol. 2016)

- Exosome #A7o] F2A: exosomesS o 7HA AlE AE EFE I AE I E

2 s Aoz Az ASHD wfAAY. exosome &4 BIBAGA =de
ARA A2 HAgdSES, ¢ 5 v 0 HHIALY Fa3 Aoz 2§
o= Zo] & Rel wel  exosome ATE HT Bl Wi ESHA WA U
therapeutic targetse. 24 1 FQAlo] F&3HA hFstar d2(Frithbeis, et al., 2012;

Robbins & Morelli, 2014; Cicero et al., 2015)
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EXOSOME

- Pre-metastatic niche
- Immune response inhibition

- Spreading of infections
+ Immune stimulation (vaccine)
+ Biomarker
+ Biomarker
+ Immune response stimulation
§ + Their increase inhibits the immune response

against the fetus

+ Biomarker

+ It promotes the utero-placental angiogenesis
+ it favors the maternal tolerance to the fetus

- Dissease transmision
- Misfolding protein delivery

+ Diagnostic tool
+ Drug vector therapy + Stroke protective factors transmission

+ Biomarker +Tissue regeneration

a9, Az A2 exosomes &, A3 vlo|entAEA L] &8 oA (FA: De
Toro et al., 2015)

(2 AAAYLoZHE exosome RS 3 HA L A
- Al# F9l exosome A 7]E(q: ISR Life SciencesAl ExoCap, Cell Guidance SystemsA}

Exo-spin, ExiqonA}b miRCURY, 101BioA} PureExo 5)& Wlxl - #4I3}a] exosomeS #A

A%k
- Exosome m}7# ©halA(e): CD63, CD9, TsglOl, Alix %) Western #48 Ea AA| &
& 3%

- Al 9l Exosome A # A¥(e]: System BiosciencesAl ExoELISA Quantification Kits,

Cell Guidance SystemsAl TRIFic™ Assay §)& o] €3t %% Exosome & %33t

—_— +— Plasma
— Blood - WBCs, platelets, R I of
RBCs = o

Enlarged view of
an exosome Ty g™
.Q ® a0 ®
To proteomic
analysis**

iiii

|Tu gene analysis

ExoCap™

Exosome
capture beads

1%, Blood, plasma A Z =€ ExoCap Isolation Kit2 A}F-&3F exosome A o Al

(Z*]: www.jsr.co.jip)
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TMB Substrate

C0s3, CD9

ﬁl Da1 Ab

Exosomes directly adsorbed to ELISA Well

ExoELISA™
Plate

& A
Std curv q'@ Q:?\a
e ¥ EXOCET Standard Curve
—_——

Std1 ¥ = 0.0003x - 0.0043
Std 2 R? = 0.9917
Std 3 )
stda
stds
Stdé 4 | 4asEste | 1250 | pavas

2 B.40E+09 | B o

3 |320E408 | 30 0088
Std? 4 | vsorses | 18 | nos y

i k 5 0.00E+H0E il e o 200 00 00 800 1000 1200 1400

Bin 2 famen] = | owss # Exosomes (x1076)

19, Exosome ELISA kitE AF&3%F exosome 7 #3} o Al

(Zx]: www.biocat.com)

(3) Exosome AA| ZR2EZ

- olm <R differential centrifugation, density gradient centrifugation Wy %

antibody-coated affinity beads & 483 AFS &3 PHS AU v - HES

of Zt A3 Wi AAE goteta 1eE a8 HA3ME exosome A ZE

EZS g3

Blood, plasma, CSF
dolA e F=

g =& 75

Human exosome standards (Hansa BioMedAl A Z)E o] &3} QA AL 2RE HA =

exosome?] quality control 4% % exosome HA| TZEZO] X A 3}o| 83}

Proteomics, lipidomicsE& %3+ exosome HFo] 2m}# W3} 2 A Z -2 exosome components

FRE s 29x AT Fule] e AA ZIEDS 5P
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o/ S/

> =
Difterential/URra  Enriched/Purified Electron
centrifugation E:nwn"!l Microscopy

Enriched exosomes oINEC D63 conjugated beads
Exosome
Markee Array
| Purified [E—
f Exosomes .
v 4 ",
7 Conditioned Removal Clarifled conditioned 71 -
D63 purified exosomes media or of media or Body fuid 4 Manosight
Bodyfluid cell debris > Enumenation
P— — characterization

g ExoQuick(Total

MY st J MO o ’ o EPME rifie
Exgsomes characterization d Excsomes

1%, Exosome A3} beadset AA kitE 83 ASWH oA
(&*]: Chahar et al., Viruses 2015)

m Sarumnior DAV Eahtuich Salkn Biofluid  Sample volume  ExoQuick volume
| Serum/Plasma 250l 63ul
MODIFIED METHOD STANDARD METHOD | Ascites fluid 250 ul 63 pl
v Blofluid  Sample volume ExoQuick-TC valume
i riid Bi 10 mi uri Urine 5 mi 1 mi
om urme; sar;r;:l;h; 3 : 0 mi urine sasm&l; :;IC [Spinaifiud 1 ol 1 Tod |
| (10 min, 37°C) {10 min, 25°C) (estremegh | _5end I fot ]
Y fﬁ“l‘ \ — Y Simple one-step precipitation
v - { —
* /-
Pellet sni—( + ) Pellat (en1)
J idy S T | -
mg v b
_p 1Omin 3G [ Addaam Discard Add 2 ml
Dissolved ExoQuick-TC ExoQuick-TC — 4[
pellet with 1.S. | | I Exosome Pellet
17,000 x v 4 i
{10 min, g?“C) | Mix well and Mix well and @
| save12hat4°C save 12 hat 4°C
v v / | i
Peliet SN2 _— 10,000 x g 1.500xg Exosome Protein
| (30 min, 25°C) {30 min, 25<~c:! f\'"‘:‘,;‘;:“ RNA s & Marker Analysis
% 1 & F 8 -
Discard [ . o 1 8 £ F Bl Gsra
swa [Exosome pete] o & LS \on s S 72 e O
| 5 [

Discard !f Discard
=" Sl - -

A

I o Wrstern blot analyws

I8, ARG E A3 exosome B9t A=) HA3 WY

(ZA: http://www.exosome-rna.com/isolation-of -urinary-exosomes)

@ A=A volontA FYS 3 AAAU] AR}
- Blood, plasma & 39 AL 2Z2REH HAH exosome WO o] upAZA FH S 5HA
A= U= microRNA, protein®A-& sl Z2e] &S == E8ste A A 3HLudwig
et al., 2012; Zhao & He, MOJ Proteom. Bioinform. 2014; Choi et al., Mass Spectrom. Rev.
2015)
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[CellMedium] [ Serum J [ Urine ] [Bodyﬂuid]
(2 mL) (0.1 mL) (2mL) (0.1-2 mL)

PureExo® kit PureExo® kit DiagExo® kit DiagExo® kit
(P100) (P101) (P120) (P121)

L ¢ 1 J
Isolated exosomes

(in 100u! PBS)

75ul exosome I 25l exosome

a

!! [Exosomal RNA & Protein Extraction Kit] il

(P200)

Exosomal RNA Exosomal Protein \

A=) A JA FHE 23 exosomal RNA, protein & A

o
oy
o5

Y (3] www.101bio.com)

(5) vlolemtAR &85 = exosome 74 &

- Blood, plasma 5 39 exosome?] lipid W3S =437 &) A2 A E(lipid
components)& A¥EAHO 2 FE3}

- Exosome?] Hlo]l 2wl ZA &e A microRNA, protein 2& =F& Z}7} real-time
RT-PCR¥} Western blotting o2 HFHoZ 53

- Lipids A+ #2412 93} lipid ELISA, thin layer chromatography (TLC), lipid antibodyZS
83k dot blotting assayE %3 A#Fz Wsls A

- Blood, plasma, CSF 5 QA& Z}Zto 2 HE] A A3 exosome] microRNA, protein 23
WH3tE Hla EA45te] AAALAE AE Q] blo]entr] ZRAdS 5

W) 292 AFE % A= HolentA Al

il

(1) Exosome A &8 A3 A
P WA EBAZ] QA AU exosome AYS ThS FEo] AL o] Fg5uA T
- HpolemA o=
- A7 E

- 159 -



T Extracellular

domains
Antigen presentation
MHC class | and Adhesion molecules
MHC class | . {e.q. tetraspanins, integrins,
MFGESB/lactadherin)
o i
£ o R
e ESCRT % %
3 Q components Signal transduction & :
"-'\’ (e.g., heteratrimeric G Other
Proteins —| b Q} proteins, 14-3-3, syntenin) transmembrane
Membrane
proteins
transport/fusion
{lipid bound) {e.g, LAMPs, TfR)
{e.q. annexins, Y Cytoskeletal @
flotillins, RABs, ARFs) A proteins
: e (e.q., actin, cofilin, G ]
% o, moesin, tubulin) Other cytosolic e
- & & proteins ’
i A B (e.g., histanes,ribosamal ;
{e.g. elongation factors, proteins, proteasome) 3
glyceraldehyde 3-phos- 5
il =) Cytosol &
¥ * : _.; 5 _56‘
l'l" -"' IJR‘ ___'|'. ' _l“
Mucleic acids — o m lﬂ]ﬂﬂ? @M d ¥
s mRNAs miRMNAs  Other nonceding 1 Y
RINAs e o
. {1 dsceiedeon e 8 8&
Lipids SPIiomiE (L@ 000
ol Cholesterol
Phosphatidylserine SEAD

Species Biomarkers

tetraspanins, heat shock proteins, lipid raft proteins,
Proteins cytoskeletal proteins, cell adhesion proteins, vesicle trafficking proteins,
signaling proteins, adaptor proteins &
miR-1, miR-15, miR-17, miR-119, miR-20, miR-21, miR-22, miR-25,
miR-27, miR-30, miR-32, miR-93 &
Lysophosphatidic acid, sphingemyelin, phosphatidylcholine,
Lipids phosphatidylinositol, phosphatidylethanolamine, phosphatidylserine,
ganglioside GM3, ceramide, cholesterol &

microRNA

a9, vlo]l oA R AL8-E = exosome proteins, lipdis and microRNAs(Z*: Hulsmans &

Holvoet, Cardiovascular Res. 2013; Colombo et al., 2014; Lydic et al., Methods 2015)
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(2) Lipidomics 72 84

- 24 AL, 9ild % o] Ay, §F 2 BEY 2 AZY F8% @4 Axe 1
Wsle}l o] 5 wisfishs XAUALE AT AR 849, B4 A dojute ulg- FH
2% A AgAA(ipid metabolites) M= 54 A& WHIlE A7 Ro= 4 HAE

Ajg WA thFe AW WE S AASHE o] Basy A BAS dF AR

2712 283 29 ~(omics) I E(lipidomics)o] o]# & theto 24 FES W QS

Lipidomics
Identification
Regulators 5 i
” i : : N N
; Monitoring \1 Monitoring
Lipid-Metabolizing | Changesin Membrane Events,
Enzymes e Lipids 7 Remodeling
Expression, b R
Activity
Effectors ——— Cell Responses
Identification e Membrane Fusion
R = e Membrane Fission
chz:;?;&};i?::y' e Membrane Signaling
Lj p-i'di/Me-mbrane e Vesicle Trafficking
Bi I ; e Cytoskeletal Membrane
1010gY

13, Lipidomics 71¥F Al = A+

(3) Lipidomics A< &-87}14]
- Lipidomicsd7= AAhAAS] Ad AF B4E T8 H3%=E 3 dF 29 EZ do]E
B4S SajA ANAYA H2E gosta ASske A}

1. °1& &8l

(4) Exosome< €83t lipidomics A+
- Exosome ATolA FAAEA, ZEH QY A(proteomics) S £3F wrwlE B o sl
ATFEI A WA exosomal lipids #A43 AFAA= FdHoz vFs AAHd #HE
= (Colombo et al., 2014). oo & FHA|A = AAAA exosomes AWMEFS 7HA 3L HF&
A7)0 71Hke & A @A BAE 53 exosomeS TASE A2 AEAAL T

—

- Blood, plasma 5 <14

=

AMZWE exosome T4 AAA =28 D 74 HL&S AA A
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exosomed] EolAd-& 73
- Uo7t JIAAd e 553 A4S wYste 5437 exosome lipidomics A7 A3 s 3t

o o' FHAAVE A=AE AES

(5) Lipidomics 47 A2k
- 739 1531E JAAAY S ZHE] HAT exosome MES &3] FE2 A Z O ARA o
3t lipidomics A7 HIolE|E Rt A nlo]eupAE /dstal 44, drug discovery

9 71H Aol A gstad @

Development

o ) | Efficacy of
Lipidomics Drug
Exosome - Kicw
! Biomaker

9. AL LS &3 lipidomics, exosome A 3o Mk

(6) Lipidomics workflow &3

Biological Samples

"Bligh & Dyer"
Extraction

Mass Spectra

Determination of Lipid Changes & Pathway
Evaluation of Significance

9. Lipidomics workflow
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(7) Lipidomics Z#E

=
- AA BRE PR e} Lol THY

Workflow for Biological Samples

Plasma, Tissues, Cultured Cells

v
Sample Preparation, Extraction

v
Global Profiling by RPLC/Q-TOF MS/MS
R

R a Qualitative
L e sl

Confirmation of Changes & Selection of Targets ]
V
Detailed Quantification of Targets by RPLC-QqQ MS/MS Quantitative

= : : analysis
Statistical Analysis of Metabolite Profiles

|{_|<_

Determination of Alterations

- Lipidomics #4185 &S &g
%‘ Aliquots of 10 uL of plasma
Or 20 mg tissue Remaining pellet
+ \
150 puL of chloroform/methanol (1:2, v/v) Resuspended in 150 pL chloroform
5 /methanol/37% (1N) HCI (40:80:1, v/v/v)
10 uL of 1 pg/mL of internal standards yL

Incubation for 15 min on ice

| y

; g : 50 pL cold chloroform and 90 pL cold
Incubation f0110 min on ice 0.1 mol/L HC1 was added
Centrifugation (13,800 xg, 2 min at 4 °C) 1 min vortexing, centrifugation
\l; (6.500 % g, 2 min at 4 °C)
Obtain the 150 uL of supernatant

The bottom organic phase

a" Ad = A AA

- Exosome A& thARA 7FHES $3F FAA lipidomics AT
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Totalion chromatogram Instrument

e - LC/Q-TOF MS

5 ll | - ODS column

| X 11 - Run time: 45 mim
Z‘Dmap IREAAR RRREE LARRS LS RER I""I""I""_:T""T:-'—.TI._""'I""J LR AR R R R AR
wez T il-

S TAG&CE 4 i~

;3 :iﬁﬁmiDAGrP-Lsr SM, & Cer =1

P e A R S S i

19, Plasma A Zol 4 RPLC-qTOF tandem MS/MS &2jof 2]3%}t global lipid profiling
A A oA

- Lipidomics A3+ #4134 314 2 hAFE FHE AW YIRS £ 75T

Mass Profiler Pathway Architect
Professional

o o FFY &R exosomes MEEFE 54 ®WF A, dF S0
%12 A (phospholipids)ell thet Z2 A7 HolEE SHat $H HolentAE MAEF
o AE FRE suA AEE volentA Y HES AAF
o Y AE dEl FTHRE IS dHFERE 59 F Y B4 2 AT BY AF5E
=

o HZ gk wolentAS FHG
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Samples Data Analysis

Discovery Studies = Non-Targeted ;i: 2o : &-,%-.m:
Non-Targeted Profiling e L.':.i‘_'d rg s __‘;.; 89 \."_“%
with Bioinformatics " -ipid Analysis =~ g C;;;f};f;re
l Biomarkers
Validation Studies = et i
e (S [eleny =
with New Cohorts I o _____ A
Clinical Studies R “oainy
Simple, Robust High- L?ﬁ“aiﬂ;t__:gws

Throughput Methods

9. YPBEERE AZE dlolertA BEH FFY WA AT P
th AZ ) wtelemA A3

DO T 2 7E IdFY FAA

- dA7A Ll G AS o] g3k Xul Y nHlo] vl = Total tau, Phospho-tau, A g
1-40, AB1-42 So] AT o5 HlolenFE FE IFZAQA FEd HHFY &4
T Aol AR EI JlomE QA HIAHY BN W Aleko] U=

- 714 Ao A$  APP(Amyloid precursor protein), PS1, 2(presenilin 1,2),
APOE(Apolipoprotein E) &9 #xa A7} vio]lentA 2 ARgE o+ JAT, F4
b Wolol o3 FIFS ZHASE Hl B At Hl o] 87 EHH, HA olF A F
of 3k &2 &A7F 2T

- & AUHoE Av) AW

H

L

I QgHos AA AeE 5 A AR o] 2w

1

ok

= 5

@ A7e BaA
- @By Aol A5, Fzstoln) Aulsh A BAHE By A6zt wws 24157
WRol wp A8 vlolenyl, ol hAE B SolHql ol onlA & BE Ao =
7 9 AR ARG 98 W5
- azgloln Aujsh WA PR AuE AAZ ALHT e vlol ez AEH

dgola HlwE wYFHd g

o

U 2Ho 2R ol Jbs5d nolQuiAE BB
RS
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- AAA target ARl U@ G AF D BA/AAT A A2 wolont D 4
SFEREA Aol Qo] FaF BAY
@) A7 #3742
- AT BE: ST AAADL o8N AR ABAT] SolHQl vlo| eniA o] FnE
Ae sAFoRA THH WANABAY woloda] $54e YL FF S8
e e Amsas g
- 71 Hw) kol er}y] Fel
- g Avje] FYSE Aol AuE Fuetm gone AR AW 9@
So]#9l Hhol orlr o] WEo] Wad
- FE MH5Y BHO AgHE Gxstolr Au] wlolontASS AL Y 4R BA
2 B3 YDA Avle) AP H8T & A el

|
2
ox

AF5 U wAdERAEE nlolentr: Ap42,  Total Tau  (t-taw),
Phospho-tau-181(p-tau-181)
W FAo A ST AE S 2O FHE Ao AHFolAE Y EA)s=

3

ol o] kg ELISA WS o] &3

i
!

HEAAS vlo|vtA] FHEH EAE 5 N2 TP HAS vlo]2utA
HA ALEHE WAHERAS blolonAE FE gHRE R 4A &L HH S

of 4o Basng Aol 3 27 B ST F U A vholen
o) F7} wzo Wad

JEe) MANARAT B A7 AWHE PO BANARAH vlo oty Fn
B4 AASHT QA AU EMR HolHE o83 B4 53 Az BB

A% wolo A E BTY Bast Ue

@ &4 i vejerntr] FREH

SEPS

HESZ @3z

A=F, 2aE, LEFA A2dE 23 24aFE VEYIY Wss A9
z7] 1Y YR AAA o] e 71E AFAT BE2d, PaF HEYD
o " F LAMP-1, LAMP-2, LC3, Rab3, Rab7¢] o] vl z}o| & = ol A
gas st A

Aw ZhApe] HA M| Eo} A frobA e EA)sk= LAMP-1, LAMP-2, LC3, Rabs,

¢

Rab79] %S western blottingS 3] =4
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Vesicles 5 M
containing acid c ol .

endosome/MVB

|
TRENDS in Newosclences

- 2EnpA kA
.« SENAY olake Aujeh WA BAHC] Y3, o} ¥ A wude] @

g nlol w7 2 ThsAdol F

e LC3-T: lipidated gefe] LC3+= LEFHA Fol A= AX OF &A5t=
autophagosome} autolysosomeol] FZ# o2 ZA|stz dd AN x| LC3-I2 Ud&
western blottings &3 SAsIA 72k AlEFe LERA Z2ARIdS ¢ F Us. A

ZHORHY Qe HROIAZE BHFOZN Mol Qi BA AZolA e LC3-I

o p62: LESA ] o3 RaEHE thEZQ GHARA LERA S S BHAFE
714 tiE Al npA o), o Yo R EE 34 Q@?(neutrophﬂ)éﬂ p62 &
[e)

western blottingg 53l SHTFOEZN AME 7] LEFA A4S v F L.



AfolE BAG o) Aol gle AEolAL pb2 Fel AolT AET AL

- PaE B4 H2Fe 0ERAY B BASL AAR BosE 4@ 1
ol weh AwkAe LEA ] WMEE Fusyle] thore #l WSl A
NBoE deid g HROALE B Pade] BYL OYF PPoT AU
Fon® Hake B A AZE Hhol et}

« 78t ©E5A ul#: BECNL, NBR1, Grp78/BiP 59| &2 o 4 2

Aol ZE o] &3 western blottinge %38 248 & S

Starvation, hypoxia, ...

Autophagosome
o @ i

o
Isolation @ Cytosolic proteins (p62)

Membrane Damaged organelles
Protein aggregates

Pathogen Hydrolases
¢ \
\ ’@@b‘ — ysosome
S =

Autol
Protein synthesis ATP utolysosome

QETA 7Y 9 2EA v}

- d9d A A3 @A
o HHFAEG o] &3 AL AT Tau, p-tau, A 542, ApoA-I, ApoA-II, Albumin,
Immunoglobin G, C3a, Cystatin C, Ubiquitin 3a, Secretogranin V, C4a <& @&
4 A SRS HEHFAANA METF v Havt JlerEs dd Az 9

=

AfrobE O aiid A4S T3l Agds 2848 A5
e AL o83 APM AT C-reactive protein, Lipoprotein A, BACE1, NEP, s-RAGE
T e R Au] A5 A oA WU} s Buv) gloen=

o AZ D AR U Bud A4S B 4T A84e A%
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RaisedinVaD  UnalteredinVaD  Low in VaD than
an controls/A butlowinAD  controls /AD

C-reactive protein
Homocysteine
Lipoprotein A

Malondialdehyde(MDA)
Total sulfhydryl(T-SH)
Calcium (ca 2+)

a9, @A A vlole mhA SR
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71€} vlo)| oul7 TR E3F
*  SAPP e, Ubiquitine, p53, Bcl-2, SOD1, VCAM-1, ICAM-1: v} #xp59) 32 =,
o HFotAE SolM F7sAY as) don RuEe e Y Az 9

ot ZE o] &3 western blottings 38 E4% £ S

e AA 72 Holemtr 2H =3 4 Wl
71E A | "H Ax A 542, Total Tau (t-taw), Phospho-tau-181 ELISA, Western Blotting, EMR
n}7] A frobAl (p-tau-181) to]E &4
aE A A, Western Blotting, EMR © o] €]
- LAMP-1, LAMP-2, LC3, Rab3, Rab7
HEHA | AfreAz 4
Western Blotting, ¥4 414,
Q E5}A] B AE, | LG phz, #aF S BECNL NERL Live Cell Imagi . EM;\ ﬂ?orE%
QES ive Cell Imaging,
RERPES GrpT8/BiP &g

H
24

Tau, p-tau, A 542, ApoA-1, ApoA-Il, Albumin,

g4 g3 A, Immunoglobin G, C3a, Cystatin C, Ubiquitin Western Blotting, EMR ©] o] €]
Ao A | AGolE | 3a, Secretogranin V, C4a, C-reactive protein, By

Lipoprotein A, BACEI, NEP, s-RAGE

dH AEZ, | BACE], sAPP e, Ubiquitine, p53, Bcl-2, SODI1, | Western Blotting, EMR ©]¢]€]
oAl = VCAM-1, ICAM-1 B

AEZ Y 4S5 53 vlojerntr &1 EZA FA A& Neuromolecular Med. 2014; Autophagy.

®)

2016; Trends Biotechnol. 2011

A7 Ao Ags AP
A 7E A A2 @2 Av) vpol 0nbAE o &7 Av] Fe obgw Av) Ak
ANE Aol 7Fs

olf 9 orERAE A%

. QA AP 0|87 V1E oFEe] oFE B oFERAE A% /& obEe] UlF A ofF

M
jur]
pe)
o
to
o
=)
Y
M
=
i)
A
i
il
)
u
L
N
Y
r o
rigt
)
o
[e3
o
ofh

- AR Aephre] EYPFOL A5 A HAE UFRE FHIUD of

ME BRE Av) B AROAL AZFE Aop i EjolnE A ope} of
2ESHE Aol F 0. AYFTA e YFUA A A Fu B

& AFotAEol Hestn of

M g Aan AL 7ke GESHE BRE 0T 5 A

ko
W,
e
)
ofo
o
my
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2h) BTAE
D FR/dF718 5 deAE A7 284
- LF7IY SR Ao A7 AEBA = olvl Z WA Sl I3t AEaA Y] HFLC
=97t A=, HZ Rio] mEY IdF7gE Zde Ame S8R AH e
Addgsie, et 718 s daee S A F2 29 dEd gt AR A

pu = [e)
o] Z7)Rw Hlol enlA R $48 shsAo] FEwL 9L,
Chronobiotics: —=) Improved Circadian Regulation
« BLT
* Melatonin Good Sleep Hygiene
* Exercise
+ Food Restriction ;: Improved Sleep Quality
Decreased: |
+ Inflammation
+ AP Deposition
Delay AD Pathogenesis

9. FR/dFr1E S A 2y 5l 8] AgaaA

Circadian Dysregulation

$
r Poor Sleep 1

Inflammation <N AP Deposition

L AD Pathogenesis

R AT dF7IEEE ol de] dxstolmAlule] lEd 2 IRl ofd 2o =LY
e 7HEEek Aol AAE AEARITE Halgo] oA A dFTIEE SHlA

vhgbE o] A 9 o $of] B3 ATE FAEHIL s ATt dFVIEERNE Bole
A AGA Q) A=A A ol(mild cognitive impairment) SAEA dF7HES =AY &

7 = :
) {Autophagy| [Oxidation of proteins,— [intracellular and
[P e — lipids and organelles | extracellular
----- o [Metabolism ] aggregates
L T
a 2 IAntlomdanﬂ _____ =
\ cl"'fzdlﬂﬂ defence | Omdalwe stress Neurodqg_cnemiion|
A cloc

‘Q@g@on!m - vlr T

DNA repair | —[Oxidation of DNA|———»[Brain cell death

Nature Reviews | Neuroscience

) 18 E gulolx 74t FFAE AT A
- dojg & Yulo] ~(Wearable Device) Algo] A xA| o] BHokg FA4Alo R gt wial 7|
3

T 1=3tE AR S, FHFY], AL, 1Y & ) F5o] FAHoE FUhsta

O

=

- AT FZ5t= gol8lE tulo] ~(Wearable Device) 715F A AR} AFe] o} L =27
A, A5 Fole Ad F8HA X3t Js I olF=2E, A, d3FA JsARI} F

£33 ATHA &) wEeold, 4, F83E o E tuto]2~(Wearable Device) 7]wF
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HAZE7Y 5 2R E SAHD
A, MABE B35 AHAAE SAHE HARE AAAY Aol AL F A7 W&
2.

- et AZE 1x3E bloledla 5 AAAE e FAHeE dojlE Hulolx
(Wearable Device) 718t AAFRE FSot] PFARE AT 5 SlojoF 81, o|& &
g B E 9 A HholE AREH AAT 5 oo sta, F53 AAFRE AT

F8Y 5 YES NAAR B BAE s)AskE Hgo] vz olof

I HhO| QM  7|gt
glojeig Clufo|~ HE HESH WESXE A gojale Cero|A He
» Qlatd e 9l G| 0|E Xtz oto| HA »

2o o= =7|Fe 8

X=2AT0 &8 7t

HOIHE BB BHE )7

T 17 Bobs

gpaEs ESHE Holews

I3, A3 A1 wlo] Wl g 74k goj#]E t]ulo] ~(Wearable Device) AR A % &g

Q) YEAE 2AE S Ay A7 F AF

AW D AW AT, wpolentA g 2 Agste] BAAH HET £ U,

& #ad DR E SR E (04
CHE 2 Ha| 3|4 A (gray matter) ORI x10
A AR QI x| %0}
- - - UF 25 24 UH
=
R » o= » 2555 X5} or HO|E F7}
L o
i Xl (white matter) - . MHKE U=7| 2lE XS
[ c'=|_ o AR THE:
|5 Eal e fipieh a0y TjE Ha}

a9, W ERA S fE P5A (Y

Q)
=

- AujsAre] Aot EE o) G B

Lo

7)€ B2 AgolH = (fibroblast)e] o
TAqzte] AA dFTEE YA Y FiE

714
dAad Ao=E deH. B A7 AfolME (fibroblast) S A3 star vl gk $of

i

Al

5

N

5 9 434 EAdn viroe =

)

A(serum shock)E Fo A2 5< &718Ksynchronize)$t o] 2z} x| 3Fol igh
AP AU, FAZ 2= 1) RT-PCR 2 Real-time luciferase assay 7|"H<2 53| A AlA
Z1M #d A A ATl E ol dH AAVE Aste A £4 2) EMR HlolH
of 7Ivtes F 4% YRR, dAMZSAHR T3 AAEt 2 AAANARAE AxTt &

Aol AR, AF AZo] FEBAN NF FoY BAE AYstu .

- 25F 9 Y Y 24 EEUAHEdEANE AL A 2 E9A ) Y



2o HUE AT M5 ASE Fus, ol eV We] BESE ML AW A

SAY £EAAAES] Faaone] BEeHE WAL PHFORA TFE LEBA Ao

FEAE HlolL w7 Syl 8T Y. o] & EUl= off ZYolAet o] fxte] M

Aok BR AgNE = AL

/ ‘ Group A : Treatment A

S ZR7t A3 + HO| MW AtE HAH
. QAX|Z|S-HA + HEY 2ETO)
c2STUE + 25SL U HOIC BTt '
AT

« MAZIES YF7] 2|5 2 T E

+ Brain MRl & OF220[E pET Zuh H| W [ ) OIX| 7| K|Of + [T OP2UZO|E HE
.20 AH H 227 .

=i R = e 98 U8 + 4HUS B2 CHH-HE 43

- YEolE TERE EAET

‘ Group B : Treatment B ‘

_|}

Mo

Y. YA FTH7} Ae} nlo]lewlg A7 AAE 53 A AlRold EF dx

- vlolontr At @ Ag3 AHI)H 58 A EolF YFAFE FoA vlo|enAE g
2 5 e ARE AEsta, olE E2xA0 # 58 Yoz E ynlo]~(Wearable

Hlo] 2o A& AY MZ2-E AFNES

an
A
2
ol
&
>
i)
2
o
fu
)

1CHA|: HEI|H™ 9 R 2CHA|: X2 ZE 3CHA|: Hio| 207 7% o A5t
. HfO|OW 3 X432 7t 017 CWEXE 7|8 K AT . Hpo| OO M
v » J|E X2HE @ » . 7|=9| ClHtolA0) M8
. W|H S0|X YEXE  $3 KEHEY AT . 9|28 C|HI0|AE g
. FEH E0|Y YEXE

9l0{2{& C|H}O| A (Wearable Device) 7|8t #SX| & ¢
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2) AAFHER A ALdE B &3} 27

7h 8 JAAFR #A M9 ofd2olE PET #84 <l

D A7 Me

2ol

SOH XA ...

A% 98 a7

Amyloid PET

AN =

(2 a7 4H

- CRF& d2 %

- Florbetaben PET AA}F AA =
A& A&8S CRFE 9

A=, A7 AG B3 4

1~371 2 o]l Florbetaben PETE A]3) 3}

1~2714 Apololl ek, XIgke] thgh

- o]F e, ko] tigk F4l AE, A5 A Wyt Jde=AE B4
Baseline Visitl Visit2 Visit3
(0 day) (0-30days) (30-90 days) | (90%45 days)
@A A4 2 49 2 59 0
oA AEA A4 0 0 0
A A 0
= MRI A8 0
ofgdZo]= PET A3 0
ozl £o]= PET ZA#} report 0
3. PET o] & o+
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(3) o} Zo]= PET (Florbetaben PET) &%

rr

- Ago] AYPHE= T IJFA= PET Ho| & +9 PET ol f1A3HA =HH
29 Aol 2 EE A FHES ol &3t HPAe 2AYES HAT
A, A7 HAF wf 7heks] A Eely 23 Y 7 $-ol= midazolam 3mg

VE Bojali, 1E $AY Aol amge Fb BoA® a1 Ak

_ Eojar Aol@ato]A 300MBq == =W EFHI8F)@.ImC)ol S wets e
AU Foet Ha FEFL 240MBq olH Hol Fo 8L 360MBgY. ©] oF
0.5~10mLE #& &< 300 MBqgE Fosliof &

- o FEEWEPI(8F)S G AMFAE 6sec/mLE FAF Fo F
A 2] 4 9 (9mg/mL, 0.9%) ¢F 10mL=Z #F(flushing)gh. ©] <ke] Fof o]
0.5~ImL ¢ °F ImL &2 FAZIE Abgst Ag4das=z
FF(flushing)gh. o] ko] o] f-ZE(extravasation) S st7] £IaA HEEA]
Aol FAEj ok . HF FAGARHN A2 RE ALY AT oS
Fois)d] g HF FAZFS AAF FAHFTE ALt T F
A ZHEnd of synthesis, EOS)S. 2 K-8 A4tx]ojok 3} o] ofo 3|2 &to]

Sate Y4 FQlskE PET 270y oo wteA o)yl JFYos Huz
A oF & FAATAL 5 = A(transaxial pixel) =7 2.0~3.0mme} 7

- A% RAG: o}URO|E PET A RAGE FAZA BuE QL. 93
AAE AT oo Sagpolmz Aol W a7k g1 Aeln oy

(4 Amyloid PETel| thgk 14 #8&4 B7}

- amyloid PET AJd) A% Hge] W, o] digh g4l%, % managementol
A e P Fld

- Ao Wst

* Mild cognitive impairment due to Alzheimer’ s disease

e Subcortical vascular mild cognitive impairment

- Zgtel i s %= FEA
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ZE o] = o] AlZ}

o FEdozHEolz = T

o FEdozHEol= oz AL

el A

2 od=9 3

o ol 2t W3 A

o SAeke] AFYAlddA Yt W3 (SJARe] kel ik A3 A E)

s F7F AA
. AT 55
« 78

- A7

s
ot
>
b
E
o
W

o ol ol PET AA A3 & oAt Ik W3}, Wk
WH3l7l = A paired t-testE Ea &4

o ofdEol= PET A%} 4 &#49 PET A d o s
Independent sample t testsE& F3l &4

o ol Eo]lE PET ol¥ Xitho] vl w3 ni¥ A ¢ o Abole], PET A&
21ete] Al = EIndependent sample t testsE & #43}aL alpha =0.05°0 4]

A4

® 714 &3

oHE RO E PET
WUE 1500
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) LH2 7|46k vle| A =
D 9 @Y A7 A=

- ul/ntolewmbA A Foke] AAAH A= 7]Y9<l Agilent Technologies$}
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) B PBIBA ) S BAE B FYFH AT
() 12T AP Av) FHEH A7 219

AAA s M A7 F Es Ash A 2

br

=AY WS o] G FHAH ATE A9
- olFg el £9FHL Yt AVE BF YA AnIES

ol-&ste] FE I AYULE o] &3l £4

Gene DB/resource Enriched terms associated  P-Valu

symbol category with gene cluster e
NLRP7 INTERPRO EF-HAND 1 8.80E-04
EPHA3 INTERPRO EF-Hand type 1.10E-03
RIPK4 SP_PIR_KEYWORDS calcium 3.70E-03
CERK UP_SEQ_FEATURE domain:EF-hand 1 9.90E-03
SLC17A4 INTERPRO EF-HAND 2 1.60E-02
CLEC4C GOTERM_MF_FAT calcium ion binding 1.80E-02
SLC46A1 GOTERM_BP_FAT carboxylic acid transport 8.50E-03
SLCO2A1 GOTERM_BP_FAT organic acid transport 8.60E-03

S100A16

S100A14 GOTERM_CC_FAT cell fraction 1.50E-02
NKD1 GOTERM_CC_FAT membrane fraction 1.70E-01
CABP5 GOTERM_CC_FAT insoluble fraction 1.80E-01
GNA14 GOTERM_CC_FAT plasma membrane part 9.30E-03
LDHB SP_PIR_KEYWORDS membrane 1.30E-02
SLC11A1 GOTERM_BP_FAT defense response 1.90E-02
GOTERM_CC_FAT integral to plasma membrane 2.00E-02
GOTERM_BP_FAT receptor tyrosine kinase activity 2.20E-02
GOTERM_BP_FAT membrane receptor kinase activity 3.60E-02
GOTERM_BP_FAT inflammatory response 3.80E-02
SP_PIR_KEYWORDS nucleotide-binding 4.60E-02
GOTERM_CC_FAT extrinsic to membrane 7.60E-02
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- DRN(Distributed Research Network) &

S7E T 2 FAND US
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oeFgt F2l9) HlolHE &olstAl #4317 sk OMOP(Observational Medical Outcomes
Partnership)oll 4 713+ CDM(Common Data Mode)-& &-&
A 1170=r2] °F 69 6,000 o] tlolElet A 7Hs

Database

Data Type

Country

# of Patients

(x1000)
AltaMed Health Services EHR USA 638
ARS Claims Italy 4,000
AUSOM (Ajou Univ. School Of Medicine) EHR Korea 2,610
BTRIS EHR/CTDMS USA 500
Clinical Practice Research Datalink (CPRD) EHR UK 11,560
CMSMedicare (Synthetic PUF) Claims USA 2,000
DARTNet Institute: CER2 Study Clinical - 30 organizations USA 1,300
Department of Veterans Affairs EHR USA 8,700
Flatiron EMR USA 732
HCUP NIS Claims USA 91,980
ICPI EHR Netherlands 2,000
IMS Ambulatory EMR EMR USA 25,000
IMS Ambulatory EMR - Canada EMR Canada 2,300
IMS Ambulatory EMR linked claims Claims + EMR USA 5,041
IMS Disease Analyzer - France Claims France 2,200
IMS Disease Analyzer - Germany Claims Germany 8,875
IMS Oncology Analyzer - France Survey France 4.2
IMS Oncology Analyzer - Germany Survey Germany 6
IMS Oncology Analyzer - Spain Survey Spain 4
IMS Oncology EMR EMR Us 2,059
IMS Pharmetrics Plus Claims USA 105,009
Indiana Network for Patient Care HIE USA 11,900
Intermountain EHR USA 1,125
Japan Medical Data Center (JMDC) Claims Japan 2870
NHANES Survey USA 72
NYC-CDRN EHR USA 6,000
NYP/CUMC EHR USA 4,500
Optum ClinFormatics Claims USA 40,670
Premier Hospital Billing USA 107970
SAFTINet: Bi- State Primary Care EHR-clinical information
. o . USA 100
Association system; Medicaid claims
SAFTINet: Cherokee Health Systems EHR~clinical information USA 111
system
SAFTINet: Colorado Community Managed “EHR—clinic_al @nformation USA 100
Care Network system; Medicaid claims”
SAFTINet: Denver Health Hospital Authority | Ciik-clinical information USA 250
system; Medicaid claims
San Francisco General Hospital EHR USA 500
SEER Medicare Claims + Cancer Registry USA 2,000
Stanford Clinical Data Warehouse
(de-identified subset) EHR USA 2,011
Taiwan NHIRD Claims Taiwan 2,000
The Children” s Clinic EHR USA 190
THIN EHR UK 10,000
Truven MarketScan Commercial Claims and Claims USA 121.850

Encounters (CCAE)
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# of Patients
Database Data Type Country (x1000)

'(1;\1/’{15&6};1) MarketScan Medicare Supplemental Claims USA 9.250
&%\/Ceél) MarketScan Multi-state Medicaid Claims USA 17.340
TUD EHR (Hospital) Germany 4,000
University of California, Davis EHR USA 2,200
University of California, Irvine EHR USA 1,400
University of California, Los Angeles EHR USA 4,100
University of California, San Diego EHR USA 2,200
University of California, San Francisco EHR USA 3,000
University of Pittsburgh Medical Center Drug dispensing USA 4.7
University of Texas EHR (Outpatient+Billing) USA 2,400
University of Washington WPRN EHR USA 23,327
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