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ABSTRACT II

ABSTRACT

This dissertation consists of four parts. The first part is the His-tag
peptides displaying on the surface of viral like particles (VLP) and Affinity
chromatography purified, the second part is that displayed cysteine
residues on viral like particles surface and fluorescent modified, the third
part is that MCS introduced into the VLP expression vector and the
enlargement of packaging size of foreign RNA fragment by improved VLP
expression vector pAR-k and the last part is HCV genotyping base on VLP
technology and probe-encode technology.

In the first part, we have constructed a plasmid expression vector for the
coat protein and maturase protein of RNA bacteriophage MS2 called
pAR-K. The expression vector has a unique Kpn I restriction site at the
bacteriophage MS2 coat protein gene N-terminal B-hairpin loop central
part. Insertion of DNA oligonucleotides codened tag-peptides at this
kpn I site allows the production of MS2 coat proteins having tag-peptide
sequences expressed at the central part of the B-hairpin loop. The MS2
coat protein with His-tag peptide is able to self-assembled to be viral like
particles (VLP), and the His-tag peptide can expose on the surface of the
particle. The VLP with His-tag peptides on it surface (VLP-His) enables to
purify with cobalt IMAC resin under native condition.

In the second part, Site-directed mutagenesis was performed at the
codon 15 of the MS2 bacteriophage coat protein gene, which has been
cloned to the virus-like particles expression vector containing non-self
RNA fragment. The produced expression vector termed pARSC, was

transformed to E.coli DHS5a. The positive clones were selected and
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ABSTRACT II

proliferated. The harvested cells were treated with sonication and the
supernatant of sonication was then subject to linear sucrose density
gradients centrifugation (15% to 60%) at 32,000 rpm for 4h at 4°C.The
virus-like particles, VLP-Cy, were collected at 35% sucrose density. The
particles were examined by transmission electron microscopy, which
revealed the presence of spherical viral particles of approximately 27 nm
in diameter. The thiolated VLP-Cy was then chemically modified with
fluorescein -5-maleimide. The covalent fluorescent labeling was
confirmed by absorption analysis, SDS-PAGE and MALDI-TOF mass
spectroscopy. This is the first report of preparation of RNA-containing
natural fluorescent nanoparticles. These studies highlight the versatility of
MS2 bacteriophage capsids as building blocks for functional
nanomaterials construction with a variety of applications.

In the third part, we reported here the construction of vectors that could
co-express both maturase protein and coat protein of MS2 bacteriophage.
These proteins could form VLP that contain a foreign RNA fragment
through self-assembly. A modified expression vector, pAR-h, was first
constructed from pAR-k by cutting the sequence between its Pst |
restriction site and the terminator. Then we compared the induced VLP in
their abilities of packaging foreign RNA fragments of varied length. The
results showed that foreign RNA fragment as long as 1415bp could be
packaged by pAR-h" induced VLP while only 1000bp could at most be
packaged by pAR-k’ induced VLP. The enlargement of packaging size of
foreign RNA fragment by improved VLP expression vector forms the

base for widespread applications.



ABSTRACT

In the last part, HCV genotyping base on VLP technology and
probe-encode technology. The feasibility of this method was first tested by
detecting the six different genotypes of HCV in China with constructed
VLP RNA templates. The robustness of this approach was then validated

by genotyping of the six different genotypes with HCV clinical samples.

Keywords: Virus-like particle/Psuedo-virus; Affinity chromatography;

Fluorescent decoration; Probe encode technology; Genotyping
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Figurel-1.The demonstration of construction of pAR-H expression vector
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