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Plant virus expression vectors for biopharmaceutical production
Kathleen L Hefferon
University of Toronto, USA

Plant made biologics have elicited much attention over recent years for their potential in assisting those in developing 
countries who have poor access to modern medicine. Additional applications such as the stockpiling of vaccines against 

pandemic infectious diseases or potential biological warfare agents are also under investigation. Plant virus expression vectors 
represent a technology that enables high levels of pharmaceutical proteins to be produced in a very short period of time. Recent 
advances in research and development have brought about the generation of superior virus expression systems which can be 
readily delivered to the host plant in a manner that is both efficient and cost effective. The following presentation describes 
recent innovations in plant virus expression systems and their uses for producing biologics from plants. 
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Catalytic mechanism and thermostability of the novel thermophilic cellulases
Yan Feng 
Shanghai Jiao Tong University, China

Cellulose, as most abundant biopolymer in the world, is considered to be an important alternative source of renewable 
energy. However, the high costs of cellulase productioncause difficulties in thecellulose bioconversion process. Novel 

cellulases from thermophiles with inherited biological stability are expected to be useful for the industrial hydrolysis of plant 
cellulose during processing over long periods of time and at elevated temperatures, particularly during the conversion of 
biomass into biofuels.Endo-β-1,4-glucanase from thermophilic Fervidobacterium nodosum Rt17-B1 (FnCel5A) shows high 
hydrolytic activities on carboxylmethyl cellulose, and highly thermostable with a half-life of 48 h at 80oC. To understand 
the structural basis for the thermostability and catalytic mechanism, the crystal structures of FnCel5A and the complex 
with glucose was resolved. A distinctive catalytic module Glu167-His226-Glu283 suggests that the histidine may function 
as an intermediate for the electron transfer network between the typical Glu-Glu catalytic module. Furthermore, to expand 
the capacity of FnCel5A to hydrolyze the crystalline structures of naturalcellulose, the chimeras of FnCel5A and several 
carbohydrate-binding modules (CBMs) from different microorganisms are constructed. The resulting chimeric cellulases not 
only remained their endogluconase activity, but also were suitable for hydrolyzing the crystalline cellulose. The results suggest 
that the derived chimeric cellulases may become good candidates for the efficient degradation of natural cellulose.
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