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PRELIMINARY REPORT 

GSD 1a, one of the most common types of glycogen storage diseases, is caused by a lack of 

microsomal glucose-6-phosphate (G6Pase) activity, which catalyzes the final stage of 

glycogenolysis. The enzyme is normally expressed in the liver, kidney, and intestinal mucosa, 

and its absence is associated with excess glycogen accumulation in these organs. GSD 1a is a 

rare autosomal recessively inherited disease. The signs and symptoms of this condition typically 

occur at 3 or 4 months of age when babies sleep through the night and do not eat as often as 

newborns. The disease manifests with severe hypoglycemia, hepatomegaly, growth retardation 

and bleeding diathesis. Many genetic mutations have been identified that cause the glucose 6 

phosphatase enzyme to lose its function. Mutations occurring in the catalytic subunit of this 

enzyme lead to type 1A glycogen storage disease. The catalytic subunit consists of 5 exons. 

Studies have shown that the structure of the enzyme is mostly affected by the R83C mutation 

with a ratio of 37%. The R83C mutation occurred with the conversion of the C nucleotide in 

the 326th region in the second exon to T nucleotide. This mutation caused the transformation 

of arginine amino acid to cysteine amino acid in the protein structure. This change caused a 

defect in the structure of the catalytic subunit localized in the endopasmic reticulum (ER) 

transmembrane of the enzyme. Mutations occurring in the catalytic subunit are not limited to 

the R83C mutation only.  

Clustered Regularly Interspaced Short Palindromic Repeats and their associated genes (cas) 

are essential components found in the nucleic acid-based adaptive immune systems of bacteria 

and archaea. These palindromic sequences that are short DNA regions read in both directions 

from 5 to 3 and vice versa. These sequences have regions in DNA called spacers which are 

foremost elements of adaptive immunity. These repetitive structures were first observed in 

1987, moreover after the 3 years experimentally studies of the CRISPR role in bacterial 

immunity, basic functions and mechanisms have begun to be clarified. Additionally, evidence 

that intracellular CRISPR sequences have a role in gene regulation and genome editing is 

increasing by the time. 



CRISPR systems have been utilized in many various studies. According to this direction 

CRISPR-Cas systems contain Cas genes and their corresponding CRISPR sequences. In 

CRISPR, the sequence of the repeat regions is quitly preserved and differences can be seen in 

different genomes. 

In the immune system, Crispr-Cas poses danger to pathogens, complex and single-celled 

organisms. While it is known that they have natural enzymes according to the studies, 

understood that they have recently gained an immune system especially against pathogens. The 

Crisspr-Cas regions are provided from the nucleic acids of the virus or plasmid for entegrating 

prokaryotes-owned genome which recognized by spacer sequences to fragment the foreign 

genome. Especially The conserved regions called the "leader sequence" located upstream of the 

CRISPR locus enable the direction of transcription. 

     A transposable element (TE, transposon, or jumping gene) is a DNA sequence that can 

change its position within a host or the same. These elements are divided into two main groups 

according to their mode of action. The first class of retrotransposons have a cut-and-paste 

mechanism to reproduce via RNA, Class II DNA transposons, work in a cut and paste fashion 

by entering a new region in the genome where they are found. 

In particular, non-viral vector-mediated gene therapy is more reliable than viral vector-

mediated gene therapy. This non-viral-mediated gene therapy has enabled the development of 

transposons that have a more stable genomic integration and provide transgene expression in 

the replacement of cells. Moreveover it has had a significant place in the evolutionary process 

of species and in the formation of genomic diversity. For this reason transposon arrangements 

vary among close relatives. 

Tn7 is firs characterized transposon in E.coli that encodes two transposition pathways.The 

first is encoding based on TnsD is that a DNA binding protein belonging to a single region and 

the other is encoding as random transposition by causing late DNA synthesis during replication 

using the TnsE protein. 

Investigation of the biodiversity of CrISPR systems has led to the recent discovery of 

CRISPR-related transposases that function in bacterial cells. In particular, computational 

analysis has identified CRISPR loci containing CRISPR RNA sequence elements, Cas genes, 

and transposase-specific genes. seems to be the product of genetic elements that can be 

obtained. However, most of these loci lack nuclease-active Cas genes. For example, some type 

I loci lack the basic Cas3 helicase-nuclease domain. Type V loci, Cas12 variants are predicted 

not to function as nucleases. Additional prophage-derived type IV systems as well as subtype 

I-E variants have been identified as candidate transposase-associated CRISPR-Cas systems 

with similar properties. The putative lack of functional enzyme domains suggests that the Cas 

domains of these systems serve as genome targeting modules for other nucleic acid effectors 

such as transposases associated with these loci. Therefore, some of the mentioned Tn7-like 

transposon variants have been reconstructed to perform transposon-mediated genomic 

integration events associated with crispr in bacteria. 



Therefore, based on mutation analysis, we think that focusing on the whole gene rather than 

on the part of the gene such as the exon or promoter region will be more beneficial in terms of 

the efficiency and applicability of gene therapy. When we look at these propositions, CRISPR 

gene editing technology is so important that it cannot be ignored. We will have the chance to 

capture permanent expression in cells with gene editing technology through the CRISPR 

transposase process; Additionally applicability in the laboratory will increase and the high cost 

of treatment will decrease for many sick individuals, especially children, who now have to live 

with this disease. 

 


