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Cancer researchers understand that there is quite a bit of heterogeneity among the cells found in human tumor biospecimens. Such variations can result in cells that differ in growth properties, drug toxicity, immunological reactivity, and proliferative potential. For this reason, when tumor specimens are used for in-vitro studies, it's very important to properly isolate and dissociate all the cells from one another, so that researchers gain better understanding of tumor progression or regression properties, as well as predicting therapeutic responses to noveltreatment modalities, including potential new drug regimens.
Enzymatic dissociation is widely used for studying tumor cells because, when properly performed, good cell yields and viability can be obtained. Most research protocols use multiple types of enzymes to obtain optimal samples for downstream applications.
Here are eight enzyme types frequently used for tumor cell dissociation:
1. Collagenase
Collagenase is a proteolytic enzyme used to digest proteins found in the extracellular matrix. Unique to enzymatic proteases, collagenase can attack and degrade the triple-helical native collagen fibrils that are commonly found in connective tissue. Today, enzyme suppliers offer four basic collagenase types:
· Type 1: Recommended for epithelial, liver, lung, fat and adrenal tissue cell specimens; useful for obtaining lymphocytes
· Type 2: Higher proteolytic activity; good for heart, bone, muscle, thyroid and cartilage tumor originating tissues
· Type 3: Low proteolytic activity, so commonly used for mammary cells
· Type 4: Low tryptic activity and typically used for islets and other research protocols where receptor integrity is important; can be used to obtain myeloid cells.
2. Trypsin
This enzyme is described as a pancreatic serine (an amino acid) protease that has specificity for peptide bonds that involve the carboxyl group of arginine and lysine amino acids. It is considered one of the most highly specific proteases. Trypsin alone is not usually effective for tissue dissociation because it shows minimal selectivity to extracellular proteins. It is usually combined with other enzymes such as collagenase or elastase.
3. Elastase
Another pancreatic serine protease, it has specificity for peptide bonds that are next to neutral amino acids. It is unique among proteases in its ability to hydrolyze native elastin. Elastase can also be found in blood components and bacteria. Researchers find it to be the favored enzyme for isolation of Type II cells from lung tissue.
4. Hyaluronidase
A polysaccharidase, this enzyme is often used for dissociation of tissues, typically when combined with a more crude protease such as collagenase. It has affinity for bonds found in just about all connective tissues.
5. Papain
A sulfhydryl protease, it has wide specificity and so can degrade most protein substrates more thoroughly than pancreatic proteases, i.e. trypsin or elastase. Papain is frequently used to isolate neuronal materials from tissues. This triple-negative breast cancer study used papain to isolate Fab for prompt PET imaging to improve disease management.
6. DNase I
Deoxyribonuclease I (DNase I) is frequently included in enzymatic cell isolation procedures to digest nucleic acids that leak into the dissociation medium and can increased viscosity and recovery problems. DNaseI won't damage intact cells.
7. Neutral protease
Known commercially as Dispase®, this is a bacterial enzyme with mild proteolytic activity, making it useful for isolating primary and secondary cell cultures because of its ability to maintain cell membrane integrity. It has been found to more efficiently dissociate fibroblast-like cells as compared to epithelial-like cells.  It is inhibited by EDTA.
8. Trypsin inhibitor
Derived mainly from the soybean, it inactivates trypsin, and so is sometimes used for specific cell isolation protocols.
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