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Abstract 

Islet amyloid polypeptide (IAPP, also known as amylin) is a 37 

residue neuropancreatic polypeptide hormone, which helps to 

regulate satiety, control gastric emptying, suppress glucagon 

release and maintain glucose homeostasis by suppressing 

insulin-mediated glucose uptake.  IAPP forms amyloid in the 

islets of Langerhans in type-2 diabetes, a process which 

contributes to β-cell dysfunction and death.  In spite of the 

importance of islet amyloid formation, the feature that controls 

the amyloidogenicity and cytotoxicity of amylin has not been 

understood.  The role of the N-terminus region of amylin in 

amyloid formation is largely unexplored and no analysis of N-

terminal mutants has been reported.  We examined the des-Lys-

1 variant of human amylin (h-amylin), the amylin without the 

first Lys residue. The des-Lys-1 is a variant which is likely 

produced in vivo. Lys-1 is a region of high charge density in the 

h-amylin amyloid fiber. The des-Lys-1 polypeptide forms 

amyloid on the same time scale as wild-type h-amylin in PBS 

but does so more rapidly in Tris. The des-Lys-1 variant is 

somewhat less toxic to cultured INS cells than wild type h-

amylin.  We also examined K1E and K1I variants of the h-

amylin to understand the effect of the N-terminus of the h-

amylin on amyloidogenicity and cytotoxicity. The positive 

charged Lys-1 is replaced by a negative charged Glu in K1E h-

amylin and by a neutral amino acid, Ile, in K1I h-amylin. The 

K1E replacement reduces the net charge by 2 units but amyloid 

formation in PBS occurs on the time scale similar to that of 

wild type h-amylin. A Lys-1 to Glu replacement has a weak 

effect on the amyloid formation but does reduce toxicity 

relative to that of h-amylin.  The K1I replacement decreases the 

net charge by 1 unit and the Lys-1 to Ile substitution shows 

similar tendency of amyloidogenicity and cytotoxicity to the 

Lys-1 to Glu substitution.  The analysis of the des-Lys-1, K1E 

and K1I variants of h-amylin provides evidence that the 

variants have a modest effect on the amyloid formation in PBS 

but reduces toxicity relative to that of wild type h-amylin.  This 

analysis also demonstrates that there is not a direct 1:1 direct 

relationship between the charged residue of the polypeptide and 

the rate of amyloid formation.  The dependence of the time 

scale of amyloid formation by wild type h-amylin, des-Lys-1, 

K1E and K1I h-amylin variants on the choice of buffer 

highlights the difficulties in objectively defining the  

 

amyloidogenicity of a polypeptide because the rate of amyloid 

formation is dependent upon solution conditions.  The observed 

buffer-dependent effects reveal the importance of studying 

amyloid formation under different conditions.  
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