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Big data may mean more information,
but It also means more false information.
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1) CIOJE Fath Wy o Hx}
(1) dglolel o] A+ AL th& 2 E(UK BiobankE2HE AF £o] I Q)

(2) 7 Sl A A Hadold A Al A7 Qo] Ha)
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44 A% A
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2) M4 Z2HZ(UKB Managed Informatics Platform) 714 X G|O|E| MH|A S&

oTr

UKB Managed Informatics Platform
. .
biobank'

Enabling your vision to improve public health

Enable your research | Explore your participation | Learn more about UK Biobank | @,

De Y. We have curated -3l database
mll\bn n UK Biobank
health.

UK Biobank is a large-scale biomedical database and research resource, containing in-depth genetic and health
information from half a million UK participants. The isregularly with

dataandis
globally accessible to approved researchers undertaking vital research into the most common and life-threatening
diseases. It Is a major contributor to the advancement of modern medicine and treatment and has enabled several
scientific discoveries that improve human health.
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Lt. UK Brain Banks Network (UKBBN, https://brainbanknetwork.ac.uk)

Oﬂ:—r# Ot 3|(MRC, Medical Research Council)7} ©]11+= ©HA| & AFA=0] AFRS 4=
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UK Brain Banks Network®| &/ A0IE

o+ UK Brain Banks Network
Spotlights
—— 3 About the UK Brain Banks Network Information for researchers
Initiatives > I Tariffs for brain tissue
b ng is the Network run?
il i * Donation strategy for the Network
Racdarcrilnvolving b 5 What next for tha Network? * How to access brain tissue for research
) at next for the Network?
Snimake } . " Database of lissue samples in the M in Ban!
* Costs of running a UK brain bank o
Facilities & resources “Many of the important advances in our understanding M - .
i . ihe database for searches that include
for researchers and treatment of human neurological disease over the Using . :
genomic data

last few decades have depended on the study of well
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UKBBN S&! DB A|AH!

Text search fields [+]

Identifier: ID Type:| BBN Id ¥
Brain bank: { ‘South West Dementia Brain Bank 4
Clinical diagnosis ] .m No abnormality detected [rcmovc]]
Pathology 1
Pathology criteria Include cases matching these pathology criteria + |

Has one of these |

Age between: i' _____ to weeks
Gender:
Brain/CSF pH between:

PMdelay between: [ 12] “12iand| {24 “24 hours

and

Show pH search options

Ethnicity: (a ny) v
Genomics available:  { Has genomics data |
e o

SNPs of interest: \rs5848, rs7412, rs63750847, rs75932628, rs139709573, rs145999145 L

Cohort: i Brains for Dementia Research % |
Date entered to
Minimal data entered: (any) 3]
SQM scores:
Assessment Scores:
Consent: | {any) *
Tracked tissue [+]
In collection All cases a

Ct. NIH NeuroBioBank(NIH NBB)

NIH7} 2013 9¥¢] A &35t NeuroBioBank= AFS Y%A 2 & A 24 HAS
A 7ZA Aol L-g-stalAlsk= %LXH R Q5k= 27} 713o ek A7 23S 9l W2 S} Zofjo
o2& P At Hofof] AEA AR QI7F W22 9] 718AE =0]1, 7|5 A 283t

TEO A+ SAgsE HHoR ﬂiﬂj At Q17ke] Hof tigh At ofy et JiE B
Ao A8 B9 17 2 A I A Aot St 59|, A7, A7 41, 4173
ga A3 Ao 2 231 A4S gH 3 NIH NBBE 6719 A& A8 A4 YEYIS L4
sto], AR =22 A 43 ol st F4 713 9T shar ik

NIH NeuroBioBank®| &l At0IE

NeuroBioBank _

Since 2013, the NIH NeuroBioBank has catalyzed scientific
discovery through the centralization of resources aimed at the
collection and distribution of human post-mortem brain tissue.

Scientific Researchers

Learn how to request tissue from the NeuroBloBank or browse our
Inuentory of available samples.

View Our Requestor Guidance

Start Searching

Potential Donors

Learn about the crucial need for brain donation and how your gift can
advance human knowledge.

Why Should | Donate?

Register Now
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T8 APAR ERRYO] AAF 2 AR A Hlo]E F43HE|(QC, Quality control) ¥ EES
e, W5 AH| A, Shads A1 52 J8gokal Qi

NIH NeuroBioBank®| = J{H|A

sixtel xE o
M 2N A&

Ciojef EESH &
AEHEO| XA S

&y NIH NEUROBIOBANK

APAE 93t K&l

2) NIH NBB H[OJE{ ZE A|ARY

o] E E
S, WA AR B 7 A2, B dloleilol s, dlol B0 AN, A £ 435
2 At 9l

J81-6 NIH NeuroBioBank & ALOIEQ] 2 X9t TR MHIA

Neurobiobank Web Portal System Research

@ NIH NEUROBIOBANK Community

!

o KX PR A 9 S5 DB Al2H
« kXpA YR 37 M A TS gupp] Advocacy
+ HXHA oI EES)

« HE 3 U S Z2MA

Groups

T_l

Public &
Patient Populations
4

Brain Bank A “
| Brain Bank B : +

Brain Bank C

Brain Bank D
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Sh Hlode] SASA, Y B A
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AaAdEA L 9 #1 1ID2 gelgE

3l
A7 4 xéJ f?lr Zelofl sigot= Argke] £4
= thitd Asls (mulUple scleros1s MS) SEx}o] At FUAA] 2FH S
HH(lesion)2] MRI ¥AK(T1, T2, DI, FLAIR) glo]€] 2 MRI 278

P(NBB) thafet A7 3

3l (Netherlands Brain Bank, NBB, https://www.brainbank.nl)

A Agke 71 715 ]

o A
217 o] 2L 5

X
& S 4 AAS| GAS o A
270 Bkl oleh. NBBE 19719] 91 BaQl £

© g F4J% BNEBrain Net Europe)
E@ﬂﬂ%ﬁﬂjiﬁh:dﬂmmfﬂ%ﬁ
oA} Hoska 9tk 13,

tﬂo]E]_‘::'y_ 5]. 9% U%ZF_’ ZX]O]-X‘] 7410 HOHQL_Q_Q 011:]—.

J81-7 HIZE 220 & A0IE

NETHERLANDS
BRAIN BANK

ome Aboutus Braintissue Research NBS-MS NBB-Psy News Contact eNBB

* s s s 8 8

The Netherlands Brain Bank Read more
About the Netherlands Brain Bank A emintssue
The Netherlands Brain Bank (NBB) is a non-profit ceganization that collects human brain tissue E Org: tion
of dono h a variety of neurological and psychiatric disorders, but also of non-diseased O reseacn
donors, Tl u summary of a donor's medical record,

entto

understanding of the human brain and 1o develop therapies for

Online tissue selection

e-NBB+= NBB tl|o]gHo] A0 tjgh &

vith the ultimate aim of increasing our

ological and psychiatric

Further questions?

Contact us »

w - gle] chal choret vlolel S a3t 4 ik A1 AP T 1S SR AT, 359,

=
FAH 5, A, s, A, 24 W H 4

e-NBB HIOIEIHI0IA
QP NETHERLANDS
BRAIN BANK

LOGIN TO BRAIN TISSUE DATABASE

E.mail acdress *

Password *

Pravacy | Desclaimer | Terms & Condions | informalion

Go to brainbani: nl

MNEED AN ACCOUNT?
&NBE lets you apply for an aceount, and wil

$60d you YOUF 167N Information AT you've
been granted access:

APPLY FOR AN ACCOUNT »

Capynight © 2000 eNBD
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Of. st=2k|28 HIEY 3 (https://kbbn.kbri.re.kr)

e A2 2014d0] AT Ao R S 2gE ZiAsklal, 2016197 H
740 Y HYt St YU E TS SO Stk At Y-S 2016E~
201797k HATA Tl S AAR O 37 913 HATA vlole] F DBYl W74
712 A]AEl(Brain Resource Archive Management System, BRAMS) ¥} =12 4| E
9 FHS 75510] 20184 68 7E HATAY efel BepAu| A g-ofskat Qe

(=
LN
O Mz

sixig

e © NI OE)ag L] S2IEIEIR) 5 KBBN CodeS 2I215tHIS.
e A =

npRg | M v| | umsm e v| | mEes  |um v EseA
ERREE 2T

CE] J fol ey |~ de v 71 29 v
ERERE]
Jlet A= DNA -~ RNA ~ RIN

Thalphase | |MElv |~ M| | Braskstage | |MElv|-|MElv|  cemp | MElv |- dEv

%, ZMZRH(E 11,6392)
AYTCY sgEdE

— XHTE HEEF ERRE b Eall o dE (o)) Tel2H|

] KBBN Code
Brask Alzheimersdisease

AR RNA RIN DNA o Thal phase CERAD neuropathologic
stage Fanga
Normal brain with clinically interstitial lung disease

[ KeBNo1000553 E=Y) s 80c o R 3 0 (60-69) 10108

Hf. 2ESACIK| X} (https://nih.go.kr/biobank)

FYFPAAGLEDE AP FARADT DN 4 2 °
2 AA G B, AARNE F U, BT, KBNS

AAAALAERD) S| 5 FAR FAH |Gtk FPZLAAAALSAL st
US FHOR AU LBL Astol, 2 AAAATS LYol oS A AFro.2H
AAFL A 719 QAR Bt 7Rsshes Shich, @A AT FAFGAAAL
o

Y(EYGHA: vlo| ¥l FINE FAI 0 R 177 e dary AARLEH Yol Th=21A|
-85 79 A (Korea Biobank Network, KBN)E F+Astdow, o= el7+-Het 7|4t
(T3 U A 7] QAR (1770 TFej23)S =4, Helote] =2y A=A &%
AH|AE Algskal Qlo.
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HIO|PSlEE Mo SNBSS 0]} o] @ 7T S| sh A SLiCH
Biobanking/Is\Changing The World

1) HIOIE 3% 0

N
=
mERRE
o AR QIR 7 W
EA71Z 1201941 129 31% 7|Z - )(As of Dec 31st 2019)
A g
ERAGHANUENY 246,966%
ez Bag01g

© HRAGEAURTINY N
© ToRIIPEUNY aug A ag ss67Te 100
P ECE] LHo
® Jleraer Jlet et 29,950% Q]
L] 417,493% H
<O
= e 9 CHAMES HRIE, clolEEET0] IR A 67 E NI XN uL, E}._J
YU WET FUREM L AYUR USRS =
Tk
Y|
)
<0
@
=

o QIR FRY YMXIY = Uy
B2 120104 126 318 71 EA1{As of Dec 315t 2019}

RAE =W Hiolg
(Serum) 3,768,658
w@{Plasmal 3,738,135
@ %(Serum)
® w(Plasma) DNA 1,000,524
DNA
@ 2(Uring) 2{Urine) AT35899
O EREME(MNC)
© EIHAE(LCL) SRAZ(MNC) 173,098
® 04 (Buffy coat)
® e FEAMELCL) n31
A{Buffy coat) 43591
e 44970
E =] 9,414,187
~HE, AL RNAE

wotT WHOE HE 2 BT S 13



AL ClH|Xt MEA|ABI(Human Biobank Information System, HuBIS)

BUe T AT 574 AR
q

SN T Bgoks AATOR, A4 ARALDHBIHE /15EE T2 3]
Ay mzagos FAse] gk, 2 Z2ae ARt HelahA ol gste] el
ot AR WY fARS ARG AL, A AL 9% AL AT A
Sogstar ek,

T NI BEAARO AL DE(HOAIAH)

o9 A AEY FR%5 AGAF H| 32
UAALAGEHIAZ AR A FeEe] o4, B, 29470 | 23 Az 4 =W 5778 A=
(HuBIS_Sam) A9] A ;g of| thgt o] e CASEu I YoM AN &
HAA 7| A LA ~H] HEE'_EEP@%‘@, Ael7|ert =l 4270 71EF7] ol A
(HuBIS_Tracker) F S EAO|E e A ==
ARG AT EAFE A, 2epl A, 29 AT}, =3 = AR A2}
(HuBIS_Desk) A L Ao, A8 T ] BYHTAL 29l 1,0000] 7 0] AHE- 5

n L1917 HIOIE{HI0IA

524] 0] w|AT ojEjMlo| A5 & w]ad] FR7} 2 lo|EjHlo] A5 oo} o] Az
sl

L 7R HETH0EH0IAE) 29

gl o] e o] & 8 Y&

- Allen Brain Atlas= 9| Fdiet A2HEE @7|t ol AA A=
oG 5lal o] JRES AMEAFEOA H&T WA o2 Al gsle] it 47
SRS S 9l T o 12 2006 9YEE AH|A BE QL

Allen Brain Atlas S AF Hol BE 29 Fxo digh A2 &Y sl A RE

oF 22,000709] f-A#le] W AHE Hof 20061 A A

(Human Brain Atlas)E 2Hd5Fo] 2715195

- QoA AFsh= dlolEE AE 55 dlolguo]A, ¥ ofu]z] o] o)A
(Brain Observatory), A5 ¥ % (Brain Atlas), % YR &, AZTAE
A A=, AR Hge A, A9l E A NHP(G 29 A&, 17t
AL, A% A QT AR, =8k 2] E Q4] 4 (Traumatic
brain injury,TBD), Ivy ot RA| % HAE Z2AE 507 JLHEF}o
Algokal s

- https://www.brain-map.org
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Open Access Series of
Imaging Studies
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(OASIS) - OASISE ¥19] 4174 94 dlole] AES TopA/E A458A ol §F 5 G
S meAEoln, 417 GAolE AEES kst 487 METFO2A 2
ASIS 7129 Qg 4173 TtelA] el S sk A BAOE RIS -

OPENACCESS SERES . httpsi/ / WWW.O&SIS'bI'amS.OI'g

OF IMAGING STUDIES

- 20054 59Y°] ZA1E BrainMaps.org= JAH9} H|GAF HE A4
j

O 7 A7HRE oju| |9} 19] 47 GAl o]4Fo] A B ulo] A& St ofu|A] b gg
BrainMaps OE & Kokl §low, ARGAES thafet A AAHS E-g-sto] Ho] i
HE 99T 5 98 I
TH
» - Macaca mulatta, Chlorocebus aethiops, Felis catus, Mus musculus, o
- |-“r‘ Rattus norvegicus, Tyto alba 5 thFet AEFo it ATt HA = 3
y . N 0
- & — L . HE X N
b B A e o . -
= & @ $ |¢ij;‘ - ST HA = Hlo]EHo] AR, 140 TB7F W= & olu|A] dlo|e & 22l
LI A o8 AlFokal glom, HAE ol gD B4E SOl IRTIHES
FRE AFetal &
- http://brainmaps.org -
T1Ean, Bl A qFRIE A2 dolEH|o|AE & o] E8E AL Q= HlolEH|o]AEE o
100
o] f0k5}er. 5
L R HUTHOIEHOIAG AE) 99 3
ofl
. dlole 3 5 AFEE= T8 ZR &
o] e o] A A= A A%} o7 ArfolE =a %
Alzheime.r's Disease 44, . 324 MRI 0|14 f:og
Neuroimaging ]Ik MRI s le htto: oni
Initiative d=sfoln] | - http://adni.loni.usc.edu/
A (ra), _
Brain Architecture ﬂ'ﬂo(mouse) A, . A7 I8 HH
Management System o ’ LA °° - https://bams1.org/
o} - XA MRIo|w|A] & A&
Brain-Development SiEdy MRI
- Al Ao} « http://brain-development.org/
QI _ - QIgt ZRAE dlo] g 25 AXE ¥ 1=
Braingraph N = 3 ) IOTEs A AL = 1
WopA « http://braingraph.org/
MSU Brain ezt o117 aap | RS E BMRI OJEIA O S A
Biodiversity Bank 62% °° « http://www.brainmuseum.org/
Brainomics ol7h oJulA], . - fMRIT 9 MRI A7H, 3% djo] ]
Localizer Database i $A] °e - https://neurovault.org/collections/4341/

5ot WEO|E] B8 2 o7 5
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fntemationa A5 A ol 189 715 A bl
Neuroimaging Data- 17k B e htto://feon. 1000
Sharing Initiative = = ttp://fcon_ .prO]eCtS.mtrC.Org
Invertebrate Brain FH 3 olu] A C B =8 A FE AR
Platform TEATE - https://invbrain.neuroinf.jp/
- WA &, A o] e 24 A
Mouse Brain Libra AHF oJm| X AAF ’
& & =14 °° - http://www.mbl.org/
. B_EquE,qu /\Eﬂ qAA o
Neurodata ey o] 1] 4] cpor o JolEl AIE, ok= a4 At
- https://neurodata.io/
?lzl—’mz, < AlA H21e] 3D Yl
Neuromorpho N iﬂ 1] A} A redel 3D =
F, Yol - http://neuromorpho.org/
- o & gEE E MRI = A7
Neuromorphometrics o17k MRI Ay e = = )
- http://www.neuromorphometrics.com
crE S Y EE g A
NeuronDB oIz ppe: P el 4 55 ol EHo] A
- https://senselab.med.yale.edu/NeuronDB/
A4, - ®AE, F22 MR o]w]2] @ PET o]u] %
Whole Brain Atlas o17t oJu]A] °° HA=, T FelAl 5 s
23} - http://www.med.harvard.edu/AANLIB/
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A Y| i 2= 212S S Hid
B e dlole F5 9 Ag §4 | ACC | SEN | SPE | AUC
Gray et al. SE-FDG PET S3IPMCI+64SMCI | 63.1 | 522 | 73.2 -
MRI, "“F-FDG PET,
Zhu et al. 2014 . 43pMCI+56sMCI | 709 | 427 | 941 | 774
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Emerging Suk et al. MRL, F-FDG PET | 76pMCI+128sMCI | 70.75 | 25.45 @ 9655 | 72.15
methods
(A1) Yee et al. SE-FDG PET 210pMCI+427sMCIL | 747 | 740 | 750 @ 8L.1
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SEGMENTATION

Intensity

Registration Normalization

12 DOF linear

NAITK algorithm
(ANTs)

Brain Extraction
Tool (BET)

1 mm isotropic registration
voxels (ANTs) (ANTs)

01 05

- Enhancing tumor core (ET)
- Non-enhancing part of the tumor core (NET)

- Peritumoral edema (ED)

v MERGED REGION:

PYRADIOMICS SOFTWARE
FEATURES FEATURES EXTRACTION: | GRAY-LEVEL DISCRETIZATION:
EXTRACTION '
&

. irst-
Gray-level 18 First-order

discretization @ Relative discretization (FBN)

@ Absolute discretization (FBS) I|I|-

® 73 Second-order

8 16 32 64 128 256 512 1024

DATASET 1 v DATASET 2
ANALYSIS T y )
Histogram Evaluation: ® m @ Machine Learning - Tumor grade classification
Jensen-Shannon divergence £

oo
First-order and second-order features evaluation: rh‘l‘ A A — :

intra-class correlation coefficient (ICC) 0.
concordance correlation coefficient (CCC) o °° Rando.m Forest Naive Bayes Logistic Regression SVM Neural Networks
o, -

00 A Test & score: cross validation average accuracy

=4 : Alexandre Carrg, et al. (2020) “Standardization of brain MR images across machines and protocols”, Scientific
Reports 10: 12340.
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ARE 5= Aol mf$- Fastt}. o]8ek A E = DrugBank, PubChem, KEGG DRUG,
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ket E3t oFE HA8 A H = SIDER®F FAERS (FDA Adverse Event Reporting
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Ichikmw Takahashi T, Suto K, Sasaki Y,

Hluylml R: Orotate
Undine 5 1801019 (C
DB00S44 mihese (Gans symbol = | Alsie} di polymorphism predicts mmy in patients
OPR'I' UMPS) treated with bolus S-flucrouracil regimen. Clin
Swissot P11172 Cancer Res. 2008 Jul 1:12(13):3028-34.
P [BubMed]
Ichikawa W, Takahashi T, Suto K, Sasaki Y,
Sororiacs Hirayama R: Orotate
L Thymidylate synthase TSER'2 . gene
DBO0S44 (Gene symbol = TYMS) 534743033 | diarthea polymorphism predicts toxicity in patients
Swissprot P04818 treated with bolus S-fluorouracil regimen. Clin

Cancer Res. 2008 Jul 1,12(13):3928-34.
[BubMed)

Zhang H, Li YM, Zhang H, Jin X: DPYD"5

gene mutation contributes to the reduced

allele) Nausea, vomiting, | DPYD enzyme activity and

DEO00S44 159 (G | ™@duced white cell | chemotherapeutic toxicily of 5-FU: results
1 count from genotyping study on 75 gastric

Swissprot Q12882 allele) carcinoma and colon carcinoma patients.

Med Oncol. 2007;24(2):261-8. [PubMed]

Agostini M, Pasetto LM, Pucciarelli S,
Terrazzino S, Ambrosi A, Bedin C, Galdi F,
5-Fluoruracil Glutathione S- Friso ML. anu'w E, Leon A, Lise

T anoesa | Transferase P1(Gene | 31695 toxi S-Transferase P1
DBO0SH | ymbers BSTRY a o, uomsw Polymorphism is Associated with | ||
: = :

5-Fluoruracil | Dihydropyrimidine rs1801265 (C
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Cardiac congenital anomalies

Node class

First-level ATC classification
@ Metabolism (A)

@ Dermatologicals (D)

@ Genito-urinary (G)

@ Antineoplastic (L)

@ Musculo-skeletal (M)

@ Nervous system (N)

® Respiratory (R)

@ Antiparasitic (P)

@ Various (V)

@ Cardiovascular outcomes

Edge thickness
network proximity

-11.0 —4.0

Node size
@ 1

[ K]
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@ o
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Pulmonary hypertension

Mesalazine Carbamazepine

Stroke
Hydroxychloroquine \Coronary vasospasm
Coronary stenosis Lithium
Coronary restenosis Carotid artery disease
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