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Rare genetic diseases continue to be one of the biggest problems of 

humankind in the 21st century. As the increasing world population increases 

the heterogeneous distribution over the allele frequency negatively in 

developing and underdeveloped countries, diseases associated with 

homozygous single point mutation increase the risk factor multiplier for each 

new birth. CRISPR-based genome editing tools are one of the promising 

approaches to rare diseases. Recently, Prime Editing and Base Editing 

systems, which are independent of double-strand breakage, have been 

added to the literature, which visibly reduce off-target activity, which 

constitutes the biggest limitation in CRISPR techniques. Glycogen Storage 

Disease Type Ia, one of the rare genetic diseases also occurs due to 

homozygous single point mutations, so it is one of the diseases that new 

generation genome editing techniques such as Prime Editing and Base 

Editing can correct. Although it is possible to use it for the treatment of GSD

Type Ia, the development of new generation regulation tools in integration 

with appropriate methods and innovative systems will increase the efficiency 

result. Thanks to this method, which includes a series of experimental 

combinations that we call enhanced new generation genome editing tools, a 

new perspective will be created for more than one mutation, a suitable and 

effective approach to the treatment of rare genetic diseases with similar 

experimental setups. At the end of the process, a substantial amount of data 

will contribute to developing the next generation genome editing tools 

further. In addition, the selection and development of the most effective 

approach for in vivo delivery of developed new generation genome editing 

tools are one of the main focuses of the project. Our ultimate goal is to 

create a product that can be effective as a medicine for GSD Ia treatment 

and has passed quality control.
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When we examine the exons of G6PC we found some active and binding 

sites to understanding variations how much affect phenotype. The genotype-

phenotype correlation is not always pop itself correctly thanks to natural 

protein interaction. Even so, we should have known what these sites have a 

special role are to see which variants have more critical. To anchor 

substrates will interaction with enzyme there must binding sites. The active 

sites are related with enzyme activity directly such as histidine at 176 th

position is a proton donor. 
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214458 P144P Not Possible 0.02164 0.02352 0.02423 6/1

11998 R83C Absolutely 0.0002231 0.0003351 0.00038 20/28

863144 H119L Absolutely - - - 1/3

522204 R170X Absolutely - 0.00002793 0.00004 7/9 

929150 R170Q Pathogenic - 0.00002094 - 2/5

803396 H176Y Likely - - - 1/-

12000 Q347X Absolutely 0.0001911 0.0002513 0.00018 11/14

Table 1 a Pathogenicity results depend on submissions’ reports and protein researches. (ClinVar) P144P 

correspond our control variant.

EXPERIMENT DESIGN

BIOCHEMICAL AND ASPECTS OF GSD IA
The deficiency of G6Pase-α caused by several mutations on G6PC is directly 

associated with GSD Ia. Notably, R83C and Q347are critically important for the 

activation of G6Pase-α. In GSD type Ia patients, glucose homeostasis is 

cannot maintain, and GSD type Ia patients show recurrent hypoglycemia, 

chronic lactic acidosis, growth failure, hyperuricemia, hyperlipidemia, 

hepatomegaly and hepatopathy. Although the researches are still ongoing, 

there is no genetic treatment for this threat yet, but GSD Ia patients are given a 

diet to prevent hypoglycemia.
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