
Introduction

Emery-Dreifuss muscular dystrophy is a rare genetic disease caused by 

mutations in genes encoding nuclear proteins: lamins (EDMD1, EDMD3), 

emerin (EDMD2) or associated proteins. EDMD is characterized by skeletal 

muscle wasting, contractures of major tendons and cardiac conduction 

defects. The molecular background is not clear – mutations found in 

EDMD2 patients may result in loss of emerin, protein loss of function or 

gain of toxic properties by changing interactions network. 

A proper model system is a key element in investigating mechanisms 

underlying the disease. Most of analysed EDMD1 patients’ cells were 

reported to be emerin-null, however this conclusion might come from a 

single immunostaining approach. In search for molecular background, we 

established and analysed five lines of patient-derived fibroblasts with 

mutations in EMD gene encoding emerin.
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Conclusions
● Patient 2 has the substitution mutation 187+1 C>A that changes splicing donor site in 

intron 2 and thus it changes a splicing pattern. There are transcripts missing exon 2, 

expressed at level comparable to control, leading to production of two proteins smaller by 

about 4 and 6 kDa (compared to wild-type emerin), with preserved sequence 1-28 and 89-

254 aa.

● Both patients 3 and 4 have the deletion mutation 153C causing frameshift after 51 aa 

and termination codon after 63 aa. Protein was not detectable probably due to a 

translation inhibition or fast protein degradation.

● Patient 5 has the substitution mutation 399+1 G>C that changes splicing donor site 

within intron 4 and thus it changes a splicing pattern. There is transcript missing exon 4, 

encoding for protein with frameshift after 88 aa and termination codon after 90 aa. As for 

patients 3 and 4, protein was not detectable.

● Patient 6 has the insertion mutation 450 insG in the beginning of exon 6 that causes 

frameshift after 150 aa and termination codon after 207 aa. mRNA level was reduced by 

about 50% as compared with control and there was 22 kDA protein expressed at less than 

10% of emerin in control cells.
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EMD gene sequencing for mutations verification in patients cells

Genomic DNA was isolated from patient’s fibroblasts’ and 2 kb long EMD gene was 

amplified. Then we performed sequencing with six primers binding to intron or 5’ UTR 

regions (Scharner et al 2011), using reaction parameters optimized for sequences with 

high GC content, in duplicates. 

We obtained sequencing results of all exons for each patient. We confirmed or 

identified one mutation site only for each cell line.
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Aim of the study

The aim of this study was 

to determinate a molecular 

background of five 

established fibroblasts cell 

lines at the levels of gene, 

transcript and protein.

Methods
● cell lines establishing
● gDNA sequencing
● PCR analysis of transcripts
● qPCR of emerin transcripts
● western blotting

Relative quantification of four regions of emerin transcripts 

We designed 4 primer pairs recognizing the 

beginning, middle and end region of EMD transcript. 

We quantified them relative to average expression of 

following housekeeping genes expression: 

glyceraldehyde 3-phosphate dehydrogenase 

(GAPDH), TATA binding protein (TBP) and 

ubiquitin C (UBC).
● Patient 2 has missing exon 2 and sequence 

merging exons 1 and 2. 
● Patients 3 and 4 expressed all exons but EMD 

expression is reduced to 30% compared to control.
● Patient 5 has missing exon 4.
● Patient 6 expressed all exons but EMD expression is reduced to 50% compared to control.

Analysis of protein level and size

In order to analyse emerin in 

patient fibroblasts we performed 

western blot experiments with 

antibodies recognizing different 

protein epitopes.

● No protein was detected for 

patients 3, 4 and 5. 
● For patient 2 we identified two 

faster migrating proteins, missing 

part of N-teminus.
● For patient 6 we identified one, 

smallest emerin isoform.

Levels of lamins A and C were not 

influenced while lamin B was up-

regulated for patients 5 and 6.

Analysis of transcript length for patient 5

In order to verify 

emerin transcript 

splicing variants, we 

performed PCR 

analysis with 

different primer 

pairs. 

● Primers ex1+2_F and ex6_R (exons 1-6 on the 

figure) allowed to amplify 540 bp sequence for control 

(as predicted) and about 130 bp shorter in patient 5 

that correspond to transcript missing exon 4.

● Primers ex3+4_F and ex6_R (exons 3-6 on the 

figure) allowed to amplify 360 bp long sequence for 

control (as predicted) and none in patient that is due 

missing sequence merging exons 3 and 4 recognized by 

forward primer.

Further questions
● Which mechanism leads to diminishing 

EMD expression for patients 3, 4 and 5 

and further to absence of shorten proteins 

63 and 82 aa?
● How proteins missing partial sequence 

detected in cells from patients 2 and 6 

leads to Emery-Dreifuss muscular 

dystrophy? 

Investigating a molecular background of Emery-Dreifuss muscular dystrophy type 1


	Slide 1

