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Overview of “Memories”

Aim: To develop a data based test strategy for
refining early biomarker discovery in Alzheimer's
disease

mMiRNA,
MRNA

sequen
cing

1. Biomarker
2. Prevention
3. Drug discovery
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Content

What are (circulating) miRNAs
Why relevant biomarkers?

Detection by sequencing

Data analysis

Relevance for neurodegenerative diseases
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Production of miRNAs
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Secretion of circulating miRNAs
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Stability of cmiRNAs
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mMiRNAs as potential biomarkers
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Good biomarkers?

Stability

Sequence of miRNAs conserved among various of species; translational
Detectable in different bodyfluids

Actively secreted: Changes in cmiRNAs reflect changes in diseased tissue
Tissue specific and enriched

Limitations

® Complex relationship between single miRNA and protein/pathways
= | ow miRNA yield in body fluids

= No “Golden standard” for analysis (sequencing, gRT-PCR, microarray)
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MiRNAs and the blood brain barrier

Exosomes, small (30—100 nm diameter) membrane-bound vesicles carrying proteins,
RNA, and DNA from their mother cells have been found to pass through the BBB
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J. Ko et al. Scientific Reports volume 6, 31215 (2016)
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Interactions between miRNAs and genes involved in the pathogenesis of AD in
mouse models, cell-lines and postmortem AD brains

Table 1
miRNAs involved in the pathogenesis of AD.
miRNAs Target Cell line/tissue Effect
miR-613 Brain-derived neurotrophic factor (BDNF) Hippocampus of APP/PSEN1 mice Decreases neuronal survival and proliferation
miR-431 Kremenl (Krm1) Cortico-hippocampal cultures isolated from triple Prevents amyloid-f-mediated synapse
transgenic 3xTg-AD mice
miR-146 IRAK1 Murine PSEN2 knockout (KO) and wild-type microglia ~ PSEN2 participates in maintaining the basal and cytokine induced expression of the innate
immunity regulating miR-146
miR-146a NFkB p65 ApoE3 and apoE4 targeted replacement mice Regulates the inflammatory response
miR-330 VAV1 C57 mice randomized into AD and control groups reduces AP production and alleviates mitochondrial dysfunction in AD
miR-124-3p Tau protein N2a/APP695swe cells Plays a neuroprotective role in AD by inhibiting abnormal hyperphosphorylation of Tau
miR-98-5p Sorting nexin 6 (SNX6) SK-N-SH and HEK293 cells Inhibits Ap accumulation
miR-146a Low-density lipoprotein receptor-related protein-2  SH-SY5Y cells Increases cell apoptosis
(Lrp2)
miR-21 Programmed cell death protein 4 (PDCD4) SH-SY5Y cells Attenuates apoptosis
miR-124 and miR- BACE1 SH-SY5Y cells Inhibit BACE1 expression
15b
miR-221 A Disintegrin and Metalloproteinase 10 SH-SYSY cells Decreases the cleavage of APP
(ADAM10)
miR-219 Tau Mammalian cellular models Represses tau synthesis at the post-transcriptional level
miR-140-5p ADAM10 AD postmortem brain hippocampus AD-related neurotoxic effects exacerbate downregulation of ADAM10 by acting on miR-
140-5p
miR-34a Triggering receptor expressed in myeloid cells 2 Sporadic Alzheimer hippocampal CAl Deficiencies in phagocytosis and the innate immune system in AD

(TREMZ2)

Zendjabil M, Clin Chim Acta. 2018 484: 99-104.
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Brain-born biomarkers?

Review cmiRNAs as biomarkers for neuronal disorders
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Review cmiRNAs as biomarkers for neuronal disorders

Names

| total | elements

AD_Down AD_Up

38

let-Ti-5p miR-132-3p miR-23a-3p miR-106b-5p miR-455-5p miR-143-3p miR-181b-5p miR-
209b-3p miR-141-3p miR-30d-5p miR-26a-5p miR-125b-5p miR-343-5p miR-127-3p miR-375
miR-335-5p miR-142-5p miR-148a-5p miR-200b-3p miR-121-5p miR-135a-5p miR-30a-3p
miR-3613-3p miR-138-5p miR-27a-3p miR-15a-5p miR-9-5p miR-106a-5p miR-502-3p miR-
154-5p miR-3085-5p miR-29a-3p miR-660-5p miR-30b-5p miR-28b-5p miR-4674 miR-93-5p
miR-30e-5p

AD_Up

100

miR-429 miR-361-5p miR-32-5p miR-3158-3p let-7i-5p miR-4741 miR-371a-3p miR-197-3p
miR-185-5p miR-494 miR18b-5p miR-161 miR-3733-3p miR-338-5p miR-424-5p miR-550a-
S5p miR-517b-3p miR-320b miR-373-3p miR-590-5p miR-433-5p miR-517a-3p miR-455-3p
miR-298-5p miR-1285-5p miR-222-3p miR15a-5p miR-219-2-3p miR-4467 miR-371 miR-
5453-5p miR-30c-5p miR-5001-3p miR-26b-3p miR-28-3p miR-30a-5p miR-519 lei-7d-3p
miR-3622b-3p miR-659-5p miR-345-5p miR-505-3p miR-34b-3p miR-151a-3p miR-216a-5p
miR-1248 miR-30c-2-3p miR-148-5p miR-6119-5p miR-108b-3p miR-671-3p miR-125a3-3p
miR-20a-5p miR-380-3p let-7b-5p miR-208 miR-4688-5p miR-155-5p miR-27b-3p miR-
320a-5p miR-320c mil-125-1-3p miR-513f-3p miR-448 miR-520a-3p miR-132-5p miR-362-
S5p miR-112 miR-202b-3p miR-1291 miR-5001-5p miR-205-5p miR-34c-5p mil-184 miR-
1468 miB-456-5p miR-100-5p miR-3176 miR-1285-3p miR-101-3p miR-186-5p miR-518b
miR-4493 miR-5010-3p miR-105-5p miR-501-5p miR-6513-3p miR-22-5p miR-425-5p miR-
4781-2p miR-204-5p miR-1260a miR-1307-5p miR-597-5p miR-200a-3p miR-526a miR-
TEE-3p miR-128 miR-151b miR-582-5p

AD_Down

113

miR-7058-3p miR-151a-5p miR-137 miR-142-3p miR-131d miR-152-3p Let-7d-5p miR-760
miR-139-5p let-73-5p miR-1274a miR-381-3p miR-342-5p miR-6722 miR-150-5p miR-15b-
5p miR-497-5p miR-31-5p miR-9-3p miR-128-5p miR-17-3p miR-135b-5p miR-151a-3p mik-
585 miR-22-3p miR-1331-5p miR-1306-5p miR-122-5p miR-38-5p miR-193-3p miR-410
miR-29c-3p miR-24-3p miR-354 miR-1542 miR-195-5p miR-194-5p miR-377-5p miR-18a-5p
miR-638 miR-127-5p let-Te-3p let-7g-5p miR-21-5p miR-15b-3p miR-43a-5p miR-342-3p
miR-301a-3p miR-7628-5p miR-3200-3p miR-1294 miR-23-5p miR-953 miR-181c-3p miR-
T08-5p miR-148a-3p miR-10a-5p miR-455-5p miR-4331 miR-146b-5p miR-355-5p miR-333-
3p miR-23b-3p miR-373-5p miR-221-3p miR-1923-5p miR-148b-5p miR-590-3p let-Td-5p
miR-101-5p miR-214-3p miR-19b-3p Let7g-5p miR-532-5p miR-218-5p miR-126-5p miR-
4513 miR-4448 miR-223-3p miR-181c-5p miR-3293 miR-33b-5p miR-1581a-5p miR-134
miR-125b miR-33a-5p miR-36 miR-3%9a-5p miR-210 miR-16-2 miR-198b-5p miR-326 miR-
545-3p miR-4853 miR-483-3p miR-2c-3p miR-219a-5p miR-144-5p miR-136-3p miR-574
miR-3918 miR-10b-5p miR-323a-3p miR-199a-5p miR-16-5p miR-328-3p miR-126-3p miR-
431-3p miR-149-5p miR-140-5p miR-4858-3p miR-340-5p miR-4772-3p miR-501-2p miR-
422b miR-182-5p miR-103a-3p miR-107

AD Up

AD Down
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Detection of cMiRNAs by Next-Generation
Sequencing Technology

Targeted approaches:

* gPCR
* Microarrays

In “Memories” Next-Generation Sequencing Technology will be applied:
* Untargeted

* miRNA profiles
e Low abundance miRNA
e Novel miRNAs
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Cluster 1 > Read 1: GAGT...
Cluster 2 > Read 2: TTGA...
Cluster 3 > Read 3: CTAG...

Cluster 4 > Read 4: ATAC...
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https://www.youtube.com/watch?annotation id=annotation 228575861&feature=iv&
src vid=womKfikWIxM&v=fCd6B5HRaZ8
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https://www.youtube.com/watch?annotation_id=annotation_228575861&feature=iv&src_vid=womKfikWlxM&v=fCd6B5HRaZ8
https://www.youtube.com/watch?annotation_id=annotation_228575861&feature=iv&src_vid=womKfikWlxM&v=fCd6B5HRaZ8

Data preprocessing

Quality control

— FastQC

Extract miRNA sequences

— Adapter removal, size and quality filter
Quantify miRNAs

— Align remaining reads to miRNA sequence database
(miRBase.org)

— BWA, Bowtie, Novoalign
Normalize between samples
— Counts per million, TMM, Quantile, DESeq etc.
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DESeq?2 - PlotPCA

PC2: 13% variance
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Aim: To develop a data based test strategy for
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https://toxgensolutions.eu/
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