Is there a need for recombinant collagenase for successful islet isolation?
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Introduction: The enzymatic dissociation of pancreatic tissue by collagenase is a key step in the islet isolation procedure. Highly purified collagenase preparations significantly improve the outcome of this critical step. However, lot inconsistency and stability problems reduced the beneficial effects of the improved enzymes. Different alternatives to overcome the current drawbacks are discussed, and analytical data are presented.

Methods: Enzyme properties were determined by measuring enzyme activities of collagenase (assay according to Wuensch (1979)/PZ units) and neutral protease (dimethylcasein (DMC) substarte) as well as HPLC and SDS-PAGE/zymogram analysis. Stability studies were performed compliant to ICH (International Conference on Harmonisation) guidelines.
Results: The use of recombinant collagenase class I and class II in combination with non-recombinant neutral protease in islet isolation resulted in comparable isolation outcomes as with “non-recombinant” purified collagenase/neutral protease (Brandhorst et al. 2003, Wolters et al. 1995). Long term stability or lot consistency of recombinant collagenase classes I and II are not available.

Lot consistency of Collagenase NB 1 manufactured compliant to GMP requirements is demonstrated by enzyme activity determination and SDS-PAGE/zymogram analysis. 
Long term stability study showed that the separated lyophilized enzymes are stable for at least 18 months at +5 °C for Collagenase NB 1 GMP Grade and at -85 °C, -25 °C for Neutral Protease NB GMP Grade, respectively. For solubilized Collagenase NB 1 and Neutral Protease NB stability could be demonstrated at both -25 °C and -85 °C for 12 months. 
Short term stability was measured under conditions which might occur during handling of the enzymes before the isolation process. The enzymes dissolved separately or in combination in Hank’s Buffered Saline Solution were stable at +25 °C and +4 °C. However, at +37 °C collagenase activity showed a loss of up to 30 % within 30 min if Neutral Protease NB was added.

Conclusions: The main issue of current enzyme preparations is lot consistency and stability. These problems can be overcome by highly controlled production conditions as required under GMP, and by separating Neutral Protease from Collagenase. Recombinant production of several enzymes would add complexity to islet preparations. Therefore we do not see the need for recombinant collagenase and protease.
