
Case Study:  Expression of Human Chymase Enzyme

Human chymase is a serine protease found primarily in mast cells.  It is an important drug target in cardiac therapy 
research.   In order to mass-produce human chymase, we expressed recombinant chymase from our silkworm-
baculovirus expression system (SBES), purified it, and evaluated its activity.  As a result, we were able to obtain a 
high-purity recombinant chymase that produced a single band after silver staining, and has the same level of activity 
as the wild type chymase.

We were able to purify the recombinant chymase expressed from our SBES to a high purity level, and 
the recombinant chymase had the same level of Michaelis constant (Km) as the wild type chymase.

Figure 1:  Recombinant chymase expression construct

Figure 2:  Expression/purification scheme

Figure 3:  Result of purified recombinant chymase, 
                 and comparison of activity
A:  Purity verification of the heparin column-purified recombinant using silver stain
B:  Comparison of the specific activities of recombinant and wild type chymases
C:  Km and molar activity of recombinant chymase

30K SP:  Silkworm-derived secretory signal peptide
EK:  Enterokinase cleavage site

1. Construct recombinant baculovirus 

30K SP mature Chymase 

2. Infect silkworms with baculovirus 

3. Collect silkworm hemolymph

4. Purify with cation-exchange column

5. Purify with heparin column

6. EK cleavage → active chymase

EK

Comparison of specific activity between the recombinant and wild type chymases

Recombinant
Wild type

*1  Takai et al. (1999)
*2  We used Suc-Ala-Ala-Pro-Phe-MCA as a substrate, and defined the amount enzyme capable of 
        yielding 1μmol MCA/min as 1 Unit
*3  We used the Coomassie Protein Assay Reagent  (PIERCE) to quantitate protein, using BSA as the standard
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