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 Loss of miRNA activity in MNs provides a new in vivo model for MND                    
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 miRNAs are globally down-regulated in MNs of human ALS patients
(Hornstein E. lab, 2015)



Eitan C. & Hornstein E., Brain Res 2016



ALS-associated genetic variations can be identified in genes encoding:

(i) miRNA genes

(ii) Protein co-factors required for miRNA biogenesis

(iii) 3’UTRs of disease-associated targets



ALS-associated genetic variations can be identified in genes encoding:

(i) miRNA genes

(ii) Protein co-factors required for miRNA biogenesis

(iii) 3’UTRs of disease-associated targets



384 ALS & 96 control
DNA samples

(UMASS med.)

Targeted DNA capture
& NGS 

Variant detection & 
Computational analysis

Targeted capture & enrichment platform 
(SureSelect, Agilent)



384 ALS & 96 control
DNA samples

(UMASS med.)

Targeted DNA capture
& NGS 

Variant detection & 
Computational analysis

4327 ALS & 1855 control
WGS data

(Project MinE)

Computational
In silico capture

Variant detection & 
Computational analysis

Computational ‘In-Silico’ Capture

Our Platform Coordinates

Regions of Interest Sequences



384 ALS & 96 control
DNA samples

(UMASS med.)

Targeted DNA capture
& NGS 

Variant detection & 
Computational analysis

4327 ALS & 1855 control
WGS data

(Project MinE)

Computational
In silico capture

Variant detection & 
Computational analysis

Finding ALS associated variations
in miRNAs or their targets



Gene- or region-based
aggregation analysis 

3’UTR gain/loss of 
miRNA binding sites

Variants in miRNA 
genes

384 ALS & 96 control
DNA samples

(UMASS med.)

Targeted DNA capture
& NGS 

Variant detection & 
Computational analysis

4327 ALS & 1855 control
WGS data

(Project MinE)

Computational
In silico capture

Variant detection & 
Computational analysis



CGGATGTAGCGCTACATCACT

CGGATGTAGCGCTACATCAGTDNA

CGGATGTAGTGCTACATCAGT
DNA

With Mutations

Gene- or region-based
aggregation analysis 

3’UTR gain/loss of 
miRNA binding sites

Variants in miRNA
genes

CGGATGTAGCGCTACATGAGT

CGAATGTAGCGCTACATCAGT

CGAATATAGTGCTACATGACT
Gene based

Aggregation



CGGATGTAGCGCTACATCAGT

Gene- or region-based
aggregation analysis 

3’UTR gain/loss of 
miRNA binding sites

Variants in miRNA
genes



Gene- or region-based
aggregation analysis 

3’UTR gain/loss of 
miRNA binding sites

Variants in miRNA
genes

Ravits &Yeo labs, 2016



Gene- or region-based
aggregation analysis 

3’UTR gain/loss of 
miRNA binding sites

Variants in miRNA
genes

5’

3’

seed

mature

Pre-miRNA hairpin



SKAT-O

SKAT-O - combine burden and variance-component tests (combined tests)

NEK1

SOD1



cases

(341)

ctrl

(96)

cases

(1111)

ctrl

(277)

cases

(1794)

ctrl

(1022)

cases

(433)

ctrl

(70)

cases

(269)

ctrl

(136)

cases

(3948)

ctrl

(1601)

5:168195174 G>A pre-miR 1 2 1 1 1 5 1

5:168195173 C>T pre-miR 2 2

5:168195176 G>A pre-miR 1 1

5:168195207 C>T pre-miR 1 1

5:168195257 G>A pre-miR 1 1

5:168195208 G>T pre-miR 1 1

1 0 3 0 4 1 2 0 1 0 11 1

miR-218

Total

Variant Info Count

Variant

in gene

Genomic

Position

Nuc

Alt
Location

UMASS UK Netherlands USA Ireland Total

miR-218



microRNA Biological Relevance Target Ref. 

miR-218 Motor neuron specific miRNA,                  
essential for establishing MN fate.  
miR-218 loss causes systemic 

neuromuscular failure. 

SLC1A2 

SLC6A1 

PTEN 

Thiebes et al. 2015 

Amin et al. 2015 

miR-9 Regulated by FUS  controls neuronal 

cytoskeleton 

 

NEFH 

MAP1B 

REST 

Zhang et al. 2013 

Haramati et al. 2010 

Morlando et al., 2012   

miR-

141/200a 
ALS-associated FUS - miR-141/200a 

regulatory loop 
FUS Dini Modigliani et al. 

2014 

Sabatelli et al. 2013 

miR-124 Behavioral deficits in FTD AMPA 

receptors  
Gascon et al. 2014 

miR-659  Susceptibility factor for TDP43-positive 

FTD 
GRN Rademakers et al. 

2008 

miR-132; 

miR-143 

Regulated by FUS and TDP-43  Kawahara and Mieda-

Sato, 2012; 

Morlando et al., 2012 

miR-125 Regulated by FUS  Morlando et al., 2012  

 
Hornstein lab, unpublished
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Endpoints:
I. Discover new candidate ALS genes
II. Decipher miRNA roles in pathogenesis

We explore variations in miRNA genes & target 
genes, in collaboration with Project MinE.

miRNAs & their targets are known to play a role
in neurodegeneration, including ALS. 



Thank you for listening!!
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