
Cysteine Protease Defective (CPd) Baculovirus Strain

One of the strengths of the ProCube silkworm-baculovirus expression system (SBES) is its capability to express a high 
quantity of target protein.  However, we discovered that overexpressed target protein degrades within cells.  Since it was 
speculated that one of the reasons for the degradation of expressed protein was the involvement of cysteine protease (CP), 
we constructed a baculovirus strain with a deleted protease gene (CPd strain), and utilized it to express target protein.  
When we compared the amount of luciferase expressed over time between the CPd baculovirus strain and wild type (WT) 
baculovirus without CP deletion, it was clearly shown that the amount of production from the WT decreased at 100 hours 
postinnoculation (hpi), while the amount from the CPd strain increased dramatically at 120 hpi (Figure 1A).  Also, a 
western blot of protein expressed with the CPd baculovirus showed a higher amount of intact luciferase (target protein) 
than WT with virtually no degraded proteins, which are often found using the WT baculovirus (Figure 1B).  Since we produce 
proteins using the CPd baculovirus strain, we are able to produce high-quality proteins with reduced degraded material often 
found in the WT baculovirus strain on the market.

Figure 1:  Change in the amount of proteins expressed from either WT or CPd baculovirus strains over time

A:  Plot of the amount of luciferase expression within 1 mL hemolymph over time, from 0 to 120 hpi
B:  Western blot of hemolymph samples from 4 to 5.5 days postinnoculation (dpi) using anti-luciferase antibody. 
     The green arrow shows the full-length luciferase, the red arrow the degraded luciferase.  Cont. = negative control

By using the cysteine protease defective (CPd) baculovirus strain, we are able to suppress degradation 
of target proteins and obtain a higher amount of protein compared to WT baculovirus.
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