
ABSTRACT

Diabetes mellitus is a widespread disease which can be diagnosed in all age groups 

from newborns to seniors. Diabetes has multiple causes. The final disorder of blood glucose 

regulation is caused by a complex of factors and agents, in many cases by genetic defects 

connected with an unhealthy lifestyle. Moreover, a recently discovered form of diabetes, 

referred to as the monogenic diabetes, results from a gene mutation whereby only a single 

gene defect causes the onset of disease. The gene encoding the insulin primary structure 

belongs to several fundamental genes. Each change in a peptide chain is unique and leads to 

variation in this disease. Diagnosing patients with this mutation results in more detailed 

specification of their treatment and often also in the improvement of their living conditions.

Mutations of the insulin gene have various symptoms. Some of the changes lead to 

the neonatal diabetes and patients are fully addicted to insulin since their birth. Other 

variations will never break out at their carriers. Seriousness of the disease course depends on 

characteristics of an original amino acid, its function in the insulin biosynthesis, its interaction 

with the insulin receptor, and on characteristics of a newly inserted amino acid and its 

influence on natural processes.

The pathogenic mutant, QB22-insulin, has been diagnosed in several cases in the 

Czech Republic. The molecule of arginine in the 22B-chain position in the insulin molecule is 

substituted by the molecule of glutamine. The guanidine group of arginine is important for 

stabilisation of the insulin tertiary structure; and a guanidine group positive charge is likely to 

stabilise a transient state within the formation of disulphide bonds between A and B chains.

The monomer stability decreases with the change the arginine residue for glutamine. 

Consequently, the time required for normal folding of molecule will be longer and new parts 

of the chain will be exposed. This effects leads to a higher risk of adverse reactions with other 

molecules contained in the ambient environment. Improperly folded molecules are subject 

to retention in endoplasmic reticulum (ER), they cause an ER stress, and they inhibit 

production of wild-type insulin. (In Czech)




