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Abstract of Thesis
Chapter 1 General Introduction

Human basic fibroblast growth factor is a notoriously unstable protein that has bioactivities
that include growth regulation, differentiation, migration, and survival of various cell types. This
has made bFGF of crucial importance in the regenerative medicine and cosmetic industries. Because of
its high demand and the difficulties in expressing this recombinant protein in previous expression
platforms, alternative expression systems are becoming of utmost importance. In this dissertation, a
high-level production system of an intracellular acid-stable form of bFGF (ASbFGF) in Nicotiana
benthamiana was developed. Furthermore, a simpler and more scalable secreted production system in a

porous, culture media deprived expression platform, plant cell packs (PCP), was explored

Chapter 2 High level transient production of acid-stable basic fibroblast growth factor in

Nicotiana benthamiana leaves

A high-level bFGF production system was achieved using Agrobacterium—mediated transient
expression system using a ASbFGF which have Cys70Ser and Cys88Ser mutations. The use of this variant
doubled the production to reach around 185 pg ASbFGF/g FW of leaves. Furthermore, its rate of
degradation/aggregation in leaf crude extracts was found out to be 3-fold slower than the wild type
bFGF. Overall, this study demonstrates a high—level transient ASbFGF production system in N benthamiana

leaves, as well as an efficient tag—less purification technique of leaf crude extracts

Chapter 3 Production of secreted acid-stable basic fibroblast growth factor in ANicotiana
benthamiana plant cell packs

Here, a novel stable transgenic secreted ASbFGF producing plant cell pack system (PCP) was
developed. This PCP was derived from stable transgenic secreted ASbFGF producing suspension cells which
were created through Agrobacteriummediated transformation using a fusion of ASbFGF with N benthamiana
extensin signal sequence (SS™'Y). Overall, this study shows how the stable transgenic SS®*'ASbFGF producing
N.  benthamiana PCP could potentially be an efficient method for the industrial production of this
protein. In addition, this also provides some novel observations on the truncation of its secreted
ASbFGF products and the acquired trait of resilience of the stable transgenic SS™'ASbFGF producing N.

benthamiana cells

Chapter 4 General Conclusions and Perspectives

In addition to alternative production systems per se, this study also provided new and useful
methods and findings. First, this study shows that bFGF can be purified without a tag in N. benthamiana
crude leaf extracts. Secondly, this study developed a new ELISA method for quantifying bFGF in leaf
crude extracts. This technology paves the way for a quicker and cheaper quantification method of bFGF
produced in plants.

In general, this study provided important advancements in the technologies regarding recombinant
bFGF production in plants while discovering unique features of the novel production systems. These

methods could potentially lead to more efficient production and studies of bFGF in plants.
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