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Construction of a Silkworm Challenge Laboratory
Chyi-Sing Hwang

Abstract

In order to improve the process of vaccine production, reduce the costs,
and increase vaccine efficacy, a silkworm production platform for E2
subunit vaccine of classical swine fever virus was developed. The platform
utilized a baculovirus called Bombyx mori nuclear poly- hedrosis virus
(BmNPV) as a vector to infect silkworms to overexpress foreign proteins. In
the eukaryotic silkworm expression system, the overexpressed protein can
be modified by glycosylation and/or phosphorylation to form the correct
structure and possess high level of bioactivity. The BmNPV only infects
silkworms and makes no biohazard if it was leaked into the field. Compared
with the protein expression of fermentation tank and tissue culture, utilizing
silkworms as bioreactors to overexpress the engineered protein is low-cost
and high-efficiency. For large-scale production and commercialization of E2
subunit vaccine, construction of a silkworm challenge laboratory was in
need.

Using the facilities and resources in AHRI, we renovated a room as the
miniature of silkworm challenge laboratory in 2009. This laboratory was set
up as a controlled environment in constant temperature 25+ 2°C, constant
humidity 60+ 5%, air pressures >5Pa. According to the classes of air
cleanliness levels in cleanrooms and clean zones, there are three classes
clean zones. Zone 1 — a class 100 cleanroom, never allows more than 100
particles (0.5 microns or larger) per cubic foot of air, was designed to
aseptically operate. Zone 2 and zone 3 were Class 10,000 and Class 100,000
cleanrooms, respectively. There were 2 air-conditioning systems and 1
supervisory control system in this laboratory. The laboratory floor was
EPOXY with fiberglass reinforced plastics (FRP). These constructions were
a model of small-scale production in silkworm system. We will develop
mechanical facilities to decrease the manpower in process of vaccine

production. Our aim is large-scale production automatically.



