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Statement of Purpose: Pancreatic islet transplantation 
requires successful isolation and in vitro survival; 
however, studies have shown that islet isolation exposes 
the islet to a variety of cellular stresses, destroys the 
basement membrane (BM) and disrupts the cell-matrix 
relationship, leading to apoptosis [1]. In the current state 
of islet regeneration research, we are still unable to re-
emulate the ECM conditions of the pancreatic islet and 
restore the BM which is lost during isolation.  
     The rationale behind this research study is to identify 
factors responsible for islet survival in vitro. This will 
lend to emulate the basement membrane of native islet 
tissue through proper cell-substrate interactions [2].  
Methods: Surfaces of 24-well microplates have been 
coated with 6.25 µg/cm2 of collagen I/IV, laminin and 
fibronectin (BD Biosciences, SJ, CA). Physical 
characterization was accomplished through contact angle 
measurements (VCA Optima 2500, AST Products, 
Billerica, MA) and atomic force microscopy (AFM) in 
tapping mode (Veeco Instruments Inc., Woodbury, NY) 
for wettability and surface roughness, respectively.  
     Islets were then seeded onto the modified surfaces and 
cultured for 12 hours in serum-free CMRL-1066 medium 
(Gibco, Burlington, Ont., Canada). Pancreata from adult 
human cadaveric organ donors were obtained according 
to established protocols [3]. Adhesion analysis was 
performed using DNA quantification through the 
CyQUANT assay (Molecular Probes, Eugene, OR). 
Morphological studies of the attached islets were done 
using variable pressure scanning electron microscopy 
(VP-SEM) (Hitachi S-3000N). 
     To determine the optimal coating concentration and 
strength of adhesion, islets were seeded onto surfaces 
with different concentrations of adhesion-inducing 
proteins ranging from 0.125-12.5 µg/cm2. Analysis was 
then performed after 24 hours of culture using a 
centrifugation assay [4], which subjects the attached islets 
to a centrifugal force of 50g for a period of 2 minutes. 
Islets were then cultured on the coated surfaces and 
analyzed using WST-1 assay for viability (BioVision).  
     Islets cultured for 24 hours were also processed for 
insulin secretion by a glucose challenge test using an 
insulin ELISA (Mercodia) after incubation with RPMI-
1640 containing, sequentially, 2.2 mM glucose for 1 h, 
22 mM glucose for 30 mins, 22 mM glucose + 50 M 
IBMX (Sigma) for 30 mins, and 2.2 mM glucose for 1 h.  
    Relative gene expression in the cultured islets was 
evaluated using RT-PCR. Following RNA extraction, 
cDNA was reverse transcribed using an Omniscript RT 
kit (Qiagen, Mississauga, ON). Custom primers 
(Invitrogen) for insulin, glucagon, somatostatin, 
pancreatic, duodenal homeobox 1 (PDX1), and 
glyceraldehyde-3-phosphate dehydrogenase (GAPDH) 
were synthesized. Real-time PCR was performed using a 

QuantiTect SYBR green RT-PCR kit (Qiagen). 
Expression levels, normalized to GAPDH, are expressed 
relative to islet culture on BSA-modified control surfaces. 
Results: A direct relationship was observed between 
surface roughness and wettability of the modified protein 
surfaces. Also, the AFM analysis showed a homogeneous 
distribution of the proteins on their respective surfaces. 
Fibronectin, followed by laminin, possessed the greatest 
contact angle and surface roughness which directly 
correlate with hydrophobicity. 
      Adhesion studies showed that collagen I, collagen IV, 
and fibronectin surfaces were the most effective in 
inducing adhesion at levels of over 50%. Also, islets 
cultured on these surfaces showed high metabolic activity 
and viability. Islet morphology was maintained best on 
fibronectin surfaces, while being most compromised on 
collagen I due to islet spreading and monolayer 
formation. However, the strongest adhesion occurred on 
collagen I, followed by collagen IV and fibronectin. 

 
Figure 1 - Islet adhesion strength on various ECM protein substrates 

     Interestingly, islets cultured on fibronectin displayed 
the best insulin release profile. This functionality trend 
was further established as the relative gene expression, 
determined using the 2-ΔΔCT method [5], of fibronectin 
cultured islets was significantly higher than its ECM 
protein counterparts for all islet hormone genes, insulin, 
glucagon, somatostatin, pancreatic polypeptide, and the 
PDX1 pancreatic development gene.  
Conclusions: It is clear that the most suitable protein 
substrate which promotes pancreatic islet culture in vitro 
is fibronectin. This is affirmed by the ability of 
fibronectin, as opposed to the other ECM proteins, to 
maintain the structural integrity of the pancreatic islet as 
well as promote viability and functionality. The proteins 
analyzed also have the potential to be used in concert in 
order to promote islet culture; such as coupling the 
adhesion strength characteristics induced by collagen I 
and the benefits of functionality provided by fibronectin. 
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