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Abstract

Abstract

Cervical cancer is the second largest female cancer in the world after breast cancer.
According to the data from the WHO/ICO in 2010, there has a population of 529,000
women who are diagnosed with cervical cancer and 270,000 of them die from the
disease every year in the world. Persistent infection of Human papillomavirus (HPV)
is the main cause of cervical cancer.

L1, HPV major capsid protein, is able to assemble into particles in vitro, which
morphology and epitope are similar to the native virus, and they can induce high
neutralizing antibodies. L2, the minor capsid protein of HPV, plays an important role
in process of immune escape at the beginning of the virus infection, entry of cell,
nucleus location of DNA and promoting virus assembly efficiently. With the
deepening research of HPV, the mechanism of HPV cell invasion and carcinogenic
mechanism is known partly, but native HPV particles assembly and the process of
mature virus release has not yet clear. Therefore, research of HPV assembly and the
infection mechanism has important guiding significance for prevention effectively
and treatment of cervical cancer.

We successfully established two kinds of HPV16 L1&L2 in E.coli coexpression
systems. The first is the two plasmids co-transformation which made two plasmids
coexist in E.coli under the two antibiotics, and the other is one plasmid expressing
L1&L2 genes from one or multiple transcription units. All of these co-expression
systems can express L1 and L2 in soluble form. The product of coexpression systems
with one plasmid is less inclusions, and it means that interaction of L1 and L2 can
keep their conformation exactly, so this system is good for the research of proteins
interaction.

Previous study has shown that pseudovirus prepared with only L1 cannot
effectively infected 293FT cells expressing GFP, and L2 is needed to enhance the
infection ability. We analysed the amino acids inner the HPV16 L1 pentamer and
found out 23 sites that could be the L1 and L2 interaction sites probablely. We

replaced these amino acids with alanine respectively and generated mutant
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Abstract

pseudovirus of HPV16L1/L2 which can pack GFP gene in 293FT cell. And we
monitor the preparation of these mutant pseudovirus though Western Blotting and
quantificational L1 Elisa. We found out respectively the mutant of Phe®®, Arg®",
GIn®'" and Thr**, which on L1, can reduce pseudovirus infection ability significantly.
At the meantime, we confirmed that these four sites are the key sites of L1&L2
interaction using the method of immune co-precipitation.

Furthermore, we cloned and expressed respectively these mutant L1 proteins in
none-fusion soluble form in E.coli. After purified with chromatography, the purity of
mutant L1 protein can reach 90%. We confirmed that the mutant of Phe*°, Arg’",
GIn*'7 and Thr’*’ did not affect L1 VLPs assembly and the epitopes on the surface of
L1 VLPs via HPLC. TEM and HPV16L1 antibodies.

In a conclusion, we successfully established kinds of HPV16L1 and L2 in E.coli
coexpression systems. It established the foundation of the study of L1 and L2
interaction. And we confirmed that the four sites are important to L1&L2 interaction
in eukaryotic expression system. Our findings significantly advance the understanding
of mechanism for HPV assembly and infection. It will support the design technically
of vaccine and medicine based on L1 and L2 interaction.

Key word: Human papillomavirus; capsid protein; coexpression; interaction;

pseudovirus
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Fig.1: View of the molecular surface of the atomic model of HPV16
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&l 2: HPV16 [ F4A ML K& g & e
Fig.2: The group of genome and encoding proteins of HPV16
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