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Abstract

Muscular Dystrophy (MD) is characterized by varying severity and time-of-onset by
individuals afflicted with the same forms of MD, a phenomenon that is not well
understood. Mutations in gmppb, an enzyme that glycosylated dystroglycan, cause
dystroglycanopathic MD?*. Like human patients, gmppb mutant zebrafish present both

RNA Sequencing supports genetic differences in mild vs.

severe gmppb mutants.
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Fig 2. A) Principal component analysis
of mutants shows genetic differences
between control, mild mutant, and
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long non-coding RNAs (IncRNAs) and microRNAs (miRNAS) - both potent genetic 8_10_ unadjusted p values <0.05 . C)  expression). By sequential “hub
regulators. In the 4dpf severe mutants, we identified DE “MD-relevant” Ensembl- @ S84 Number of differentially expressed — removal, miRNAs with the highest
s ® SIB7 MIRNAs according to adjusted and number of edges, one can potentially

annotated genes that were predicted targets of DE miIRNAs — identifying 55 of these

unadjusted p values <0.05.

iIdentify miRNAs that are integral to

itionis ardescens

Studium eru®

- '

MAINE INBRE

IDeA Network of Biomedical Research Excellence

Interactions. We utilized a novel method of visualizing gene expression networks by
generating co-expression mIRNA networks and subseguently removing miRNA nodes
to identify miRNAs that maintain network stability. We identified 95 potential IncRNAs
for further analysis. By integrating analyses of both coding and non-coding genes, we
hope to better understand the molecular mechanisms of dystroglycanopathy,
highlighting potential phenotypic modulators.
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Fig 3. Nodes represent either DE A
MIRNAs (p<0.05) or DE ensembl
annotated genes (adj p<0.05). MIRNA
targets predicted using TargetScan-
Fish and are represented with arrows.
A) Green nodes are upregulated
MIRNAs; red nodes are down-
regulated ensembl genes. B) Red
nodes are downregulated mMIRNAS;
Green nodes are upregulated ensembl
genes.

A total of 55 predicted mMIRNA/MRNA
Interactions were identified. Genes B
were categorized to identify “MD-
relevant” interactions.
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B Comparison of Ensembl Annotated and Novel Genes in

4dpt severe mutants Fig 5. A) Workflow (2) used to identify
InNcRNAs based on low alignment to
annotated genes, low-coding potential, low
percentage of repetitive bases, lack of
open reading frames, etc. B) Filtering of
unannotated DE transcripts in 4dpf severe
(ad) p <0.05) based on |Log,FC|>1, coding
potential <0.38, and less than 50%
repetitive bases. A total of 98 transcripts In
the 4dpf severe mutants were identified for
further analysis via the aforementioned
workflow to indicate the likelihood they are
INcRNAS.

Fig 1. Mutations in gmppb are expected to decrease alpha-dystroglycan glycosylation. In 2dpf
gmppb homozygous mutants, fish could be categorized as either mild or severe based on
birefringence. The mutants exhibited lower skeletal muscle density and improperly formed
Myotendinous Junctions.
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Research Goals

A. Determine whether phenotypic differences in the mild and severe 3" gre
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mutants are supported by RNA sequencing data Functions:

B. Identify DE protein-coding genes, miIRNASs, and IncRNAs

C.lIdentify and predict interactions between mMIRNAs and protein-
coding genes

D. Use co-expression networks to visualize miRNA expression
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Conclusions and Future Directions

“ Phenotypic differences in mild and severe gmppb mutant zebrafish were supported by RNA Sequencing data.
*» 55 interactions between DE mIRNA and DE predicated ensembl annotated gene targets were identified with opposite expression patterns.

“* These targets included proteins that function in “MD-relevant” processes including cell growth, angiogenesis, the immune response, neuronal function, and skeletal
muscle atrophy.

“* A novel method of visualizing miIRNA networks was used to identify miIRNAs for further research.

% 98 potential INcRNAs were identified for further analysis.

“» Compare expression of mMIRNA 5" and 3’ arms in different samples to look for mIRNA class switching .
¢ Design and validate IncRNA, miIRNA, and protein-coding gene expression using gPCR
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We propose that genetic regulation plays a role in modulating
phenotype
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