
Manufacturing IVD Reagent Component in Silkworm-Baculovirus 
Expression System with Minimal Lot-to-Lot Variability

Although we use naturally sourced materials, such as bovine cerebrum, for manufacturing some of our research use only 
or IVD reagents, as well as protein samples, they are known to lack lot stability and may carry risk of causing infectious 
diseases, such as bovine spongiform encephalopathy (BSE), in employees handling them.  Whereas a native bovine tissue 
factor has traditionally been used as a material for a blood coagulation diagnostic reagent, we expressed a recombinant 
bovine tissue factor (rbTF) as a substitute material, and successfully manufactured an rbTF-based reagent.  The rbTF 
performed as well as WHO International Reference Material when measuring AK Calibrant (Sysmex).  We also evaluated 
20 lots for lot-to-lot fluctuation, and found that ISI* fell between 0.92 and 1.04 with CV of 3.4%, demonstrating good 
lot-to-lot stability.  From this result, it can be said that the silkworm-baculovirus expression system (SBES) is an ideal 
expression system that can produce recombinant reagent material components with high stability.

Figure 1:  Method for preparation of recombinant proteins

Figure 2:  Performance evaluation of the recombinant bovine 
tissue factor (rbTF) and lot-to-lot fluctuation of the material

Table 1: Comparison of Tissue Factor Sources

A:  We used the WHO international reference material OBT/79.  As control 
     materials, we used AK-A, AK-B, AK-C, and AK-D, and plotted the 
     coagulation time (in seconds) of our reagent based on rbTF and WHO 
     OBT/79.
B:  We prepared 20 reagent lots, each using 30 pupae expressing rbTF, 
     and calculated the local ISI for all lots. 

*ISI: International Sensitivity Index

The activity of rbTF expressed from 30 pupae (60 g) using the silkworm-baculovirus expression 
system as a reagent material is equivalent to that of bTF from 60 native cattle (~5 kg).
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