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Frontotemporal lobar degeneration (FTLD)
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Alzheimer’s disease (AD)
> 60%

LE—/IMER]
Dementia with Lewy Bodies (

AD with VaD

Vascular dementia (VaD
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https://www.tmghig.jp/research/info/cms_upload/research_attached_awata.pdf
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AD biomarkers

Amyloid PET imaging Lumbar Puncture
CSF AB, p-tau
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AD biomarkers

Plasma amyloid- biomarkers

Novel plasma biomarker surrogating cerebral S status of brain AS burdon
amyloid deposition AWl i> @ @
Kaneko N, et al, 2014 in Proc J Acad. Ser B vol.90 e
Blood testing
. . . (cost-effective, minimally invasive)
High performance plasma amyloid-f3 biomarkers
for Alzheimer’s disease PiB(-) vs PiB(+)
1 - — T T
Nakamura A, et al, 2018 in nature vol.554, =
2
3
Amyloid precursor protein (APP: P0S067)
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DLB biomarkers
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Exploring circulating miRNA biomarker for dementia



Exploring circulating miRNA biomarker for dementia
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Exploring circulating miRNA biomarker for dementia
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Exploring circulating miRNA biomarker for dementia

Biomarkeri®FR ICfEH =Y >~ T ILDAGR

Sample 2,177 756 2,933
(male, female) (1,369, 808) (374, 382) (1743, 1190)

Ave. age 78.6 72.7 75.1

MMSE 18.6£5.3 25.4x5.5 -

CN: cognitive normal



Dementia vs Cognitive Normal

o (§ .

| : AUC=0.773

.| Sens.=0.735

| S Spec.=0.756
Case Control oio oiz oi4 ois ois 110

1-Specificity



Diseases and No. of samples

_____ Disease | #Sample

Case AD (Alzheimer's disease) 1,021
VaD (Vascular dementia) 91
DLB (Dementia with Lewy Bodies) 169
Control CN (Cognitive normal) 288
Total 1,569

B Age (>60), Sex, and APOE genotype
B +MMSE>23 for Cognitive Normal (CN)



Supervised PCA method

Selection of optimal 7 and No. of PC scores m

1. For each miRNA

miRNA3

miRNA1

4. Evaluation of T and m
using cross validation

\/ \ o

Nec N\ %
1\\ / “’ | 1

\ /° |
-1 | {
L { L
0 I

|z-value| > T

miRNA3

» miIRNA1

3. m PC scores

logit(P;) = p1PCy + -+ BinPCin,
where PCi=l1x1 + -+ + lyxp,

2. PCA

PC,

PC,



Optimal T and No. of PC scores search using a discovery set

PCAs

PC10

PC1 0.88

PC2
PC3
PC4
PC5
PC6
PC7
PC8
PC9

0.84

Validation set

1.0

Discovery cohort

0.8
|

Disease

T m #miRNAs  AUC (CV)

0.6

AD

45 10PCs 78 0.877

True positive rate
0.4

AUC=0.874

. Sens.=(0.933
Spec.=0.660

0.2

0.0
|

T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0

False positive rate
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Optimal T and No. of PC scores search using a discovery set

VaD

PC1
PC2
PC3
PC4
PCAs P
PC6
PC7
PC8
PC9
PC10

Validation set

Discovery cohort °
Discase T m #miRNAs ~ AUC (CV) £ s
VaD 4 10 PCs 86 0.923 AUC=0.867
= Sens.=0.733
S Spec.=0.868

19

False positive rate



Optimal T and No. of PC scores search using a discovery set

DLB

PC1
PC2
PC3
PC4
PC5

PCAs rco

PC8
PC9
PC10

Validation set

Discovery cohort
Disease T m #miRNAs AUC (CV)
DLB 3.4 9PCs 110 0.885

0.6
1

0.4

A AUC=0.870
Sens.=(.762
Spec.=0.861

True positive rate

0.2

0.0
1

T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0

20

False positive rate



Conclusion

Discovery set Validation set
Disease #miRNAs  AUC (CV) AUC

AD 78 0.877 0.874

VaD 86 0.923 0.867

DLB 110 0.885 0.870

*Pl cutoff Accuracy Sensitivity Specificity

AD 0.281 0.873 0.933 0.660
VaD -0.761 0.836 0.733 0.868
DLB 0.0392  0.825 0.762 0.861




Possibility of predictive biomarker



Possibility of predictive biomarker

Detection of Big data an
miR-markers

Patient

it

. N . Clinical Data ‘
| )
it Variant Data Healthy
: miR Data

logit(P;) = B1PCy + -+ BmPCp,
where PCi=lyxq + -+ + L, x,




Possibility of predictive biomarker

Diagnosed with MCI at first visit (n=32)
Converted to AD within 1y (n=10/32)

Results of prediction
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a0 28 (including all patients converted to AD)

Shigemizu, D., et al. Commun Biol (revised)
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