
The SPG11 gene is one of the most frequently mutated genes in the autosomal recessive forms of hereditary spastic paraplegias (HSP) and also

accounts for cases with amyotrophic lateral sclerosis (ALS5) and Charcot-Marie Tooth (CMT) neuropathy. The SPG11 gene encodes a ubiquitously

expressed 7.8kb full-length transcript. This transcript codes for Spatacsin, a 2 443 amino acids protein with a suspected role in autophagy. Little is

known about the regulation of the expression of this gene.
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Introduction

Aim of the project

To identify all isoforms of SPG11 and establish their full expression profiles, first in non-

pathological models of the disease but also in pathological models to determine if the

presence of remaining isoforms could explain the variability in clinical presentation.

Protocol

• Retrotranscription of RNA into double-stranded cDNA

(SmartSeq v4 ultra low input kit (Takara Bio))

• Library preparation (ONT

PBK-004 kit, adaptation of the

protocol to favor larger

fragments)

• Sequencing on the MinION

for 48 to 72 hours

Data Analysis

Results

1/ Controls: Transcripts in 4 human samples from 3 different control individuals and 3

different cell types (fibroblasts, peripheral blood mononuclear blood cells (PBMC)

and motor neurons (MN) derived from induced pluripotent stem cells (iPSC). Only

transcripts of higher confidence were kept. Exons represented by larger boxes.

2/ Patients: Transcripts analysis of one human sample from a patient mutated for

SPG11 (homozygous stop codon in exon 32) and presenting a complex form of

HSP. Splice matrix representing all the reads mapping to SPG11.
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Perspectives
• Sequencing of RNA extracts from fibroblasts, iPSC-derived MN and

PBMC of other control individuals, and from SPG11 and SPG11-

mutated ALS5 patients are under processing to increase our dataset

• Study of transcripts stability in cellular context

• Addition of a protein prediction step in the analysis pipeline

• Study of proteins expression in vitro -> localization and function

• Phenotype-genotype correlation (ALS5 versus SPG11 patients)
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Conclusions
• >15 different transcripts detected, the full length one is the most expressed

• New SPG11 transcripts identified in addition to the full-length transcript

• Cell-type specificities -> transcripts but also exon usage

• Events observed: exon skipping, alternative polyadenylation, intron retention/

new exons

• SPG11 mutated patients: high decrease of the major canonical transcript but

other isoforms remaining that may retain partial function
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