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The major component of extracellular matrix is the collagen and 
collagenase enzymes are used to extract cells from biological tissues, 

which the challenging goal is to obtain a high number of healthy and living 
cells. The current collagenases utilized for regenerative medicine and cell 
therapy are extracted from the culture of Clostridium Histolyticum and the 
subsequent purification thereof of the bacterial proteins produced. The result 
of this process leads to a blend containing different percentage ratios of 
two main collagenase isoforms (class I and class II) plus a number of other 
lytic enzymes (clostripain, trypsin like, caseinase activity, etc.). Such blends 
present many limitations in terms of lot-to-lot consistency, variable enzymatic 
activity and purity. In order to better control the extraction processes and 
the enzymes formulation, we have generated recombinant collagenases of 
class-I (COL G) and class-II (COL H), which allows efficient, customized and 
standardized cell extraction procedures. These recombinant enzymes were 
used together with thermolysin (as a generic proteolytic enzyme) in the 
extraction processes of different cell types, for which the quantities of the two 
classes of collagenases plus the neutral protease were precisely defined. The 
current extraction procedure, with collagenases from C. histolyticum, is based 
on a formulation that use a weight collagenase ratio, due to the impossibility 
in determines the exact enzymes activity for each class of collagenases. Our 
study performed with COL G and COL H to extract Langerhans islets from rat 
pancreas highlighted how this formulation lead to variable results, while the 
formulation based on the enzymatic activity ratio (COL G : COL H, determined 
with the Grassmann method) allows a standardized and reproducible cell 
extraction. Based on this results, several extraction protocols have been 
improved, such as: cardiomyocytes from rat heart, chondrocytes from nose 
or cow's hoof cartilage, hepatocytes from rat liver, osteoblasts from rat skull 
cap and mesenchymal stem cells from rat adipose tissue. Each protocol was 
optimized, using as parameters the phenotype and the number of extracted 
cells, but also performing functional and /or differentiation assays.
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