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INTRODUCTION. With the development of new strategies to avoid immunological rejection, 
transplantation of pancreatic islets has become a therapeutic reality to cure diabetes (1-2). 
However, despite the progress in islet isolation procedures, a single donor transplant does not 
provide enough islets to attain insulin independence. There is evidence that significant loss of 
islet cells takes place during isolation due to the triggering of apoptosis (3). There is also 
substantial evidence that reduction of isolation-induced apoptosis can improve the success rates 
of islet transplantation. The goal of this proposal is to address the needs for reduced apoptosis 
and improved viability of islets in conjunction with islet isolation procedures. We present in 
this study novel transduction methods that allow manipulation of islets to reduce apoptosis. 
Proteins can be directly transferred to cells when they are linked to protein transduction 
domains (PTDs), small peptide domains that can freely cross cell membranes. In particular, 
proteins fused to an 11-amino acid PTD from the human immunodeficiency virus, the TAT 
protein, readily diffuse across membranes and are efficiently transduced into virtually any cell 
type (4). The expression as well as the biological function of the TAT fusion protein are 
temporary without permanent modification of the cell sensitivity to apoptosis, thus avoiding 
undesirable long-term effects. 

METHODS. Cloning and related techniques The recombinant TAT antiapoptotic fusion 
proteins were generated by subcloning the coding region cDNAs in frame with the TAT leader 
peptide using the pTAT bacterial expression vector, generously provided by Steven Dowdy 
from Washington University School of Medicine, St Louis. A 6xHis-affinity tag allowed the 
purification of the fusion protein through affinity chromatography. 

RESULTS. 

• βgalactosidase fused to the 11-amino acid that constitute the PTD of the HIV/TAT protein, 
allowed protein transduction to pancreatic islets in a time and dose dependent mode with an 
efficiency of 80 % of islet cells. 
• TAT fusion proteins do not affect the insulin secretion capability of islets as assessed by 
glucose static incubation and by reversion of hyperglycemia in diabetic nude mice. 
• In additional experiments, a TAT/PTD antiapoptotic fusion protein prevent apoptosis induced 
by different apoptotic stimuli when transduced to islets, probing that TAT/PTD proteins are 
biologically active within pancreatic islets. 
 



DISCUSSION. The TAT/PTD fusion protein delivery system has a tremendous potential in 
improving the current islet isolation procedure. TAT fusion proteins are delivered efficiently to 
islets and pancreatic tissue, without impairing islet function [our preliminary results]. It is also 
a distinct advantage of the TAT/PTD system that transduced proteins present the cells only 
transiently. It is clear that improving islet viability is of utmost importance for the successful 
outcome of islet transplantation. Prevention of islet apoptosis due to isolation stress may allow 
for a greater number of healthy functional islets per isolation making it possible to perform 
islet transplantation with one donor pancreas per one or more recipients. This would 
significantly reduce transplantation wait times, which now reflect the critical shortage of 
organs. The potential that one donor pancreas may consistently provide islets for one recipient 
or more would be a major advance in clinical transplantation. 
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