
A potential biomarker for beta-cell mass imaging in vivo 
 

Type 1 diabetes (T1D) is a chronic immune-mediated disease. T1D patients have a high 
level of blood glucose due to their body’s failure to produce insulin. During the onset of 
T1D, the insulin-secreting beta-cells in pancreatic islet of Langerhans are destroyed by 
autoimmune attack. The widely-used treatment to T1D is life-long insulin replacement 
therapy. Since the knowledge is lacking on understanding its pathogenesis, a radical 
treatment has not been developed yet. 
 
Monitoring beta-cell mass during the onset of the disease will help us understand its 
pathogenesis and improve the treatment. An antibody named IC2 was first discovered by 
Brogren et al in 1982. It was produced by a rat-rat-hybridoma cell line. A hybridoma is 
the fusion of a cancer cell with an antibody producing B cell, yielding an immortal cell 
line that constitutively secretes antibodies. In this case fusion of a BB-rat spleenocytes 
with a rat myeloma Y3-Ag1,2,3 cell results in the hybridoma cell line producing IC2. 
Later it was found to specifically bind to the surface of functional pancreatic beta-cells. 
IC2 was used for noninvasive beta-cell imaging in vivo in 2001, and demonstrated to be 
an efficient marker for monitoring beta-cell mass in vivo. 
 
However, IC2 is a large and hydrophobic pentameric IgM molecule of about 900 kDa. 
The large size causes trouble in penetrating tissues in biodistribution studies. So it is 
necessary to produce smaller, active fragments for these studies. Proteolytic enzymes are 
used to cleave proteins, and they can cleave an immunoglobulin into fragments with the 
antigen-binding site such as Fab fragment (one constant and one variable domain of each 
of the heavy and the light chain of an immunoglobulin monomer) and other parts. We 
used a commercial IgM fragmentation kit with packed pepsin, one of the proteolytic 
enzymes in the digestive system. First, IC2 was purified by affinity chromatography, a 
method of using columns containing ligands that can capture molecule of interests by 
their affinity. Second, the purified IC2 with pepsin was incubated at 37°C for 1.5 hours, 
and the digestion products were separated on a size exclusion column. In the end, their 
biological activities have been analyzed by microfluidic SDS-PAGE, ELISA binding 
assay and flow cytometry. The results demonstrated that fragments of IC2 IgM included 
Fab and F(ab’)2, which consists of two Fab fragments connected the hinge region, and 
they remained their specific binding to the plasma membrane of pancreatic beta-cells. 
 
To study its possibility to be a useful biomarker for T1D early diagnosis and a tool to 
monitor beta-cell mass during diabetes, further studies should focus on the biodistribution 
study of IC2 fragments and their application in imaging in vivo. 
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