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Spinal muscular atrophy (SMA) is a neuromuscular disease characterized

by alpha motor neuron loss and muscle atrophy [1]. 95% of SMA patients

have exon 7 deletion in the SMN1 gene located on the 5th chromosome [2].

Due to the c.840 C>T transition in exon 7 of the SMN2 gene, which is the

centromeric copy of SMN1, full-length and sufficient amount of functional

SMN protein cannot be expressed [3]. The c.859G>C transformation found

in exon 7 in the SMN2 gene has been defined as a positive modifier

affecting the phenotypic severity of SMA disease [4]. It is known that there is

a relationship between the number of copies of the SMN2 gene and the

progression of the disease and phenotype [5]. Therefore, the SMN2 gene is

an important therapeutic target for SMA disease. The prime editing method,

which has recently emerged as a new CRISPR type and can be used in all

base changes, has been described with a very low rate of secondary

damage to the genome [6]. The aim of this project is to correct the c.840C>T

transition in exon 7 of the SMN2 gene in fibroblast cells taken from SMA

patients, and thus to provide SMN protein expression at or close to the

SMN1 level over the SMN2 gene. In addition, it is aimed to achieve a

combined therapy approach with a positive regulator that will increase the

efficiency of SMN2 as a result of providing c.859G>C conversion with prime

editing method. For this purpose, a plasmid vector designed for prime

editing, containing two pegRNAs suitable for combined therapy and the

necessary markers, will be used. Gene transfer with electroporation was

preferred due to its simple use in in vitro experiments, but considering its

disadvantages, the adeno-associated virus gene transfer method was also

planned for in vivo and clinical trials.
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Mammalian cell culture, transgenic cell line production, various cell viability

and morphology tests, viral cell culture procedures will be performed to

correct c.840C>T transition in exon 7 on the SMN2 gene and provide

c.859G>C transformation by prime editing method. For the control of these

changes, analyzes such as sanger sequencing and western blotting will be

performed. The plan we designed for the problems that may be encountered

as a result of the experiments carried out in the in vitro phase of the project

is to design two separate plasmids for both therapies instead of combined

therapy, and to continue the design made for therapeutic purposes by

realizing the same work plan through this process.

Activities were aimed at raising social consciousness of rare diseases, and

specifically SMA, on public as well as raising the sense of responsibility for

individuals with rare diseases and SMA. Therefore, in all promotional

activities, the terminology of biology was simplified. During the pandemic,

informative activities about SMA were carried out on Instagram and

YouTube. Due to the extended measures for pandemic, posters and flyers

were distributed. Also, to emphasize running as a metaphor for “strive with

patience for the cause”, the run for SMA event was held.

Figure 1. Schematic representation of the work plan.


