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Biomarkers in Dementia?

M Neuronal integrity -
Amyloid plaques
Neurofibrillary tangles
Min.
Non-ADi | Preclinical AD | Very mild AD )IMild AD[Mod. AD|Sev. AD
Non-demented (CDR 0) (MCI) (CDR 0.5)| (CDR 1) [(CDR 2)|(CDR 3)
- T CSF tau and phosphorylated tau
Brain atrophy (CT/MRI)
Regional hypometabolism (fluorodeoxyglucose PET)
2}
ks Altered brain activation (fMRI)
E Microgliosis (for example PK11195 PET)
2 Inflammation/oxidative stress
Brain amyloid (for example PIB PET)
1 CSF AB,;
] Genetic predisposition (for example SNPs, APOE allele and so on)

Perrin, Fagan & Holtzman, Nature 2009
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..and it’s complicated

DNA Methylation

Histones

Pseudogenes transcription
Factors
RNA Editing
Antisense RNA non-coding
Transcription RNAs
translation ”
Splicing
phosphorylation

v

<

glycosylation

SUMOylation
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Biomarkers in AD?

SITE POLL ARCHIVE

Important Notice: Opine Online provides an informal way for the research community 1o
express its views on current topics. The results are not a scientific poll and do not necessarily
reflect the percentages of all Alzheimer researchers who agree with these positions.

January 2010
Poll Question: What method will be routinely used to predict AD risk?

Neuroimaging

9

Psychometrics

3

Genetics

4

CSF biomarkers

) 7

Plasma biomarkers
9

A combination of the above
— | 35
Ouija board

i1

Other

-4

Responses: 72
www.alzforum.org
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Towards a Personalized Genetic Risk Map

Non-Genetic Factors

APOE

CLU

PICALM

SORLT

N Y e N e
U

common variant

( MAPTA152T )( Rare variant )
C Rare variant )C Rare variant )
C Rare variant )C Rare variant )

Gene Expression

- J
C N
Epigenetics
k )
a )

Imaging early features
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Raw Data

2
2
2

It |t |t | ek e
M E RN LD YwRNO VS WN =GN

Aluminabxampie.xi
A B C D E F G H ! J

PROBE_ID SYMBOL A.AVG_Signal |A.Detection Pval |A.BEAD_STDERR |A.Avg_NBEADS |B.AVG_Signal |B.Detection Pval |B.BEAD_STDERR |B.Avg_NBEADS

ILMN_205527|A18G 157.385 0.126506 10.93545 o 175.4265 0.09789157 9.758943 34
ILMN_1814311A28P1 112.0078 0.936747 4.296019 37 119.7849 0.7454819 4.683157 35
ILMN_235916{A28P1 112.5929 0.9262048 5.775262 40 110.989 0.9096386 4,557829 38
ILMN_173150|A2BP1 126.7409 0.5527108 6.105692 42 142.0882 0.2966867 6.688594 37
ILMN_178768{A28P1 171.4069 0.07228915 9.987462 33 163.22 0.1475904 10.81884 32
ILMN_174560|A2M 1371732 0.8268072 5.335636 37 121.8938 0.6972892 4,778038 49
ILMN_213649]A2ML1 109.5976 0.9608434 5.266454 L) 118.7674 0.7635542 8.207358 24
ILMN_166811|A3GALT2 125.9102 0.5888554 6.676357 35 118.8123 0.7620482 5.315169 35
ILMN_2295551A3GALT2 126.9492 0.4518072 6.132965 40 112.2986 0.8870482 3.990057 40
ILMN_173504|A4GALT 132.6967 0.4036145 6.300234 42 118.4671 0.7710843 4.641597 42
ILMN_168075{A4GNT 181.5576 0.04518072 9.307973 24 163.6213 0.1415663 9.414104 30
ILMN_237518{AAA1l 136.2968 0.3343374 7.173608 44 123.0318 0.6762048 5.835261 39
ILMN_165945|AAA1 135.9789 0.3388554 6.565996 39 139.3544 0.3298193 5.865483 39
ILMN_176738{AAA1l 124.4308 0.6159639 4977392 30 146.6352 0.2454819 7.951816 29
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Data Visualization: Heatmap
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Molecular Classification in Dementia

-----
- - - - - oy
..........
uuuuuu

AD (124) FTD (118) Others (188)  Controls (237)
l (CBD, PSP, ALS, Unk)

e e

RNA extraction Amplification 667 Illumina Human BeadChips Data Analysis

Aims of the Study

l

W. nR” .n

Low-Hanging Fruit Ambitious (Delusional

To Build a Molecular
Classifier Based On Gene
Expression Data

To Look at the Expression
Levels of Specific Genes of
Interest

To Look fe ferentially

Expre d . resin
JVs. F)
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Blood vs. Brain

Peripheral Blood Expression Levels of 81 Neurodegeneration-Related Genes

SORL1
GRN

TDP-43

—
(a8
<
=

APOE

¢lvdd
LAC3EN
8VdSH
I ™HOS

- VOZddd

NHO
VOlddd
190
O0lddd
9VdSH
QLXNSD
1907d
13S
IXNId
NLSON

- INId

Vitdddd
Et—dOlL
61dNY
VIiVdSH
SOvE
¥idsn
L38N
NAZ
BOWVd

- 80€ddd
- VONS

N3ld
LYVd
LINON
LN108N
HEMSO

- Sdd3dN

LanLs
SHAO
801ddd
tlvdd

— 00€ddd

80¢ddd
dOA
VZEdNY
NZ=8aNn
LHSYHAO
IWNISDOS

- ede3sn

ddV
a8dvA
HBedWHD
VOEddd
PVASH
L=3Wd
FENNLD
elX3
VOWRid
¢N38d
9d4SVvO
exdd
LAZ3EN
VEXSO
CV VYN
1404
iava
L38nN
Hiddddd
IXEVIN

- Ed4SVO

FIAYIN
DOWiHd
IdYN
ENIXY

- BidVN

190
LdviN
iIXaLlL
dIVONS
cHSMa0
6 1INY

- 2494

IN3Sd
LHON
ayeVd
304V

- HEXAWVO

CIMdYIN

Thursday, May 12, 2011



Progranulin is Highly Expressed in Peripheral Blood

Log2 Expression Level
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GRN mRNA Levels in Peripheral Blood (656 Subjects)
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Blood-Based Molecular Classifier: Accuracy

Accuracy

065 0.70

0.60

0.50 0.55

0.45

0.40

Real Labels
Scrambled Labels

100

200 300 400

number of most variant genes

Algorithm: Random Forests
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Classifier Analysis

Whole dataset

w}

Training Set Test Set
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Differential Expression vs. Differential Co-Expression

Gene 1: p=0.25 Control group: r=0.72, p=1.06e-11
gu’a = : q>)§=_’ —~
D ; : Q@ |
Sw ] | O
B = s & Y ’
0o ’ = 0"~ ) / :
E.m = aw -
Lﬁm’ I I ux_'
Control group Experimental group
Sample
Gene 2: p=0.46 Experimental group: r=0.13, p=0.46
g : go -~
Qo _ ; . S W
= : = |
S - — LR ;
8'\ - : 8 —a W 4 4 e . o <<
02 - s i il
Q. ' O ©
n i r n
Control group Experimental group
Sample
Mike Oldham

Steve Horvath
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Reducing the Complexity: Gene Coexpression Networks
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Oldham et a, PNAS 2006
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Weighted Gene Coexpression Network Analysis (WGCNA)

ARHGEST?

networks in human and chimpanzee brains

Michael C. Oldham*'*, Steve Horvath®™, and Daniel H. Geschwind™"

4

Steve Horvath, PhD

.
=M &

Vd = nature
neuroscience

I Conservation and evolution of gene coexpression
o
B

Functional organization of the transcriptome in

human brain

Michael C Oldham'*, Genevier
Steve Horvath*® & Daniel H (

Molecular Systems Biology 5; Asticle number 291 ; doi:10.1038/msb.2009.46 molecu|ar
Citation: Molecular Systems Biology 5:291 systems

£ 2009 EMBO 2nd Macmillan Publishess Limited  All rights reserved 1744425209 blology
www, molecularsystiemsbiokogy. com

The organization of the transcriptional network in
specific neuronal classes

Vol 462/12 Novemnber 2009 doi:10.1038/nature08549 namre

LE] FERS

Kellen D Winden'**, Michael C Oldt
Steve Horvath*'® and Daniel H Ges:

Human-specific transcriptional regulation of CNS
development genes by FOXP2

Genevieve Konopka'~, Jamee M. Bomar'~, Kellen Winden'~, Giovanni Coppola®, Zophonias O. Jonsson”®,
Fuying Gao®, Sophia Peng’, Todd M. Preuss®, James A. Wohlschlegel® & Daniel H. Geschwind’*~*
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Genetics

Genotyping . .
Sequencing Epigenetics

Methylome
Histone Modifications

Gene Expression

e Structural
e Functional

e Binary
e Quantitative
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Genetics

Genotypina
Sequencing

systems biology approach

Geschwind and Konopka, Nature 2010
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Network Edge Orienting (NEO)

Genetics \
\
2

. . 3.5

1 ©® @ g0

Steve Horvath
Aten et al, BMC Systems Biol 2008 Neel Parikshak  Jason Stein
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gcoppola@ucla.edu
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