
           

Role of Heparan sulphate 

in Islet Amyloid 
 

The word Amyloid originates from Latin and means starch like. Amyloid consists of proteins 

arranged in a fibrillar in structure. To date, 27 different proteins with the ability to form 

amyloid exist in human. Alzheimer’s disease is an example of a well known amyloid disease 

where the protein A-beta deposits accumulate in the brain and this leads to destruction of 

neurons important for memory. In my work I have studied islet amyloid. This form of 

amyloid develops when Islet amyloid polypeptide (IAPP) deposits as amyloid in the islets of 

Langerhans in pancreas. This leads to reduction of the insulin producing β-cells. Islet amyloid 

is a frequent finding in patients with type 2 diabetes and in human islet transplant.  

IAPP is a 37 amino acid long hormone that are stored and secreted along with insulin from the 

pancreatic β-cells after glucose stimulation. Insulin facilitates glucose uptake in peripheral 

tissues while IAPP acts back on the β-cells and modulates further secretion.   Formation of 

amyloid fibrils includes formation of smaller aggregates often referred to as oligomers or 

protofibrils. These smaller aggregates are believed to be toxic by incorporate into the cell 

membrane and produce ion leaking pores. This leads to cell death. . 

Proteoglycans (PGs) are large molecules consisting of a protein core with one or more 

heparan sulfate side chains. Different proteoglycans are present inside the cell, on the cell and 

outside of the cells and they have different functions. The detection of HSPG in all amyloid 

deposits, independent on amyloid protein. Therefore, it is believed that HSPG play a major 

role in amyloidogenesis. 

In my work I have studied the role for Heparan sulfate on IAPP amyloid aggregation, and for 

the work I have used mouse insulinoma (MIN6) cells and human islets cultured at normal 

glucose and high glucose concentration.  After culture for 3, 5 and 14 days mRNA was 

isolated and used for analysis of core proteins and relevant processing enzymes. Human islets 

were also used for biochemical characterization of HS chain length. Based on our results we 

can say that exposure to high glucose concentration have effect on expression of some core-

proteins and enzyme that regulates the appearance of the chains. One group of enzymes is 

important for sulfatation, a chemical modification that makes HS more negatively charged. 

IAPP is a positively charged molecule and if HS becomes more negative this can increase 

binding between the molecules and increase aggregation of IAPP.  
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