
 
 

ABSTRACT 

 

Insulin-like growth factors 1 and 2 (IGF-1/2) are single-chain peptides exerting homology 

(in both amino-acid sequence and tertiary structure) to insulin. The main function of these peptides 

is promoting celular growth, proliferation and differentiation. 

Both insulin and insulin-like growth factors mediate their function through membrane 

receptors – insulin receptor (isoforms A and B) and IGF-1 receptor. All these receptors are 

members of the tyrosinkinase family of receptors and they exert the same subunit and domain 

composition. The activation of insulin and IGF-1 receptors is tightly associated with activation  

of two intracellular signaling pathways. The PI3-K/Akt pathway is involved in the glucose transport 

to the cell, induction of proliferation or inhibition of apoptosis, while the Ras/MAPK pathway  

is involved mainly in the induction of cell growth and differentiation. 

Due to the structure similarity in both the ligands and receptors, every ligand can activate 

different receptors (with different potency) and the signaling pathways associated with these 

receptors. Thus, the functions of IGFs and insulin, the same as their receptors, are overlapping.  

The distinct function of the concrete ligand can be distinguished by the different tissue distribution 

of both isoforms of insulin receptor and the IGF-1 receptor. However, several research have shown 

that the same receptor can exert slightly different response under the activation by different ligands. 

The mechanisms of this issue are not yet well understood.  

Synthesis of new insulin or IGF-1/2 analogues and testing of their properties help us to 

understand this issue. Within this thesis was synthetised a double-chain IGF-1 analogue with the 

amino-acid sequence not differing from wild type human IGF-1, but with the Arg36-Arg37 peptide 

bond missing. The binding affinities of the IGF-1 analogue, IGF-1, IGF-2 and insulin for IGF-1 

receptor and both isoforms of insulin receptor were tested and compared, the same as the ability  

of the ligands to activate the receptors and associated intracellular signaling pathways.   

The loss of ability to activate the IGF-1 receptor and the associated signaling pathways was 

observed under the receptor stimulation by the double-chain IGF-1 analogue compared to IGF-1. 

Considering that the substance identical to this analogue was detected in human plasma before,  

it may be a degradation product of IGF-1, which does not exert its own significant biological 

function. The increased ability of insulin receptor isoform A under the stimulation of IGF-2 

compared to isoform B was also observed. Due to several research, the insulin receptor isoform A 

is abundant in fetal and cancer tissues. Thus, it looks probable that IGF-2 is involved in the fetal 

and cancer development. (In Czech) 

 

 

 


