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ABSTRACT/ SUMMARY

Background: Hepatitis C Virus Genotype 3a is highly prevalent in Pakistan. Due to the elevated costs of
available FDA approved drugs against HCV, medicinal natural products having antiviral potential could be
screened for the cost-effective prevention of the disease. Using such products, inhibition assays against vital viral
proteins like NS3 protease could be developed to prevent viral proliferation in host.

Aims: Efforts have been made to get highly purified and functionally active NS3 protease in E coll expression
system. The protease activity was tested for inhibition in the presence of flavonoid rich citrus fruit extracts using
Fluorescence Resonance Energy Transfer (FRET) assay. Potent extracts was further analyzed using LCMS/MS
technique to identiff active compounds against the protease.

Methods: The codon optimized NS3 protease domain alone and in fusion with its co-factor NS4a protease was
expressed in E. coli BL21 (DE3) using pET1la expression vector. The expressed protein was purified using
metal ion affinity chromatography followed by polishing using gel filtration. After that, citrus fruit extracts were
screened using FRET assay against the protein and polyphenols were identified as potential inhibitors using ESI-
MS/MS technique. Among different polyphenols, highly potent compounds were screened using Docking and
the active compound was further evaluated against NS4A-NS3 protease using FRET.

Results: NS4a fused NS3 gene was overexpressed and purified protein yield was high in comparison to the lower
yield of the full length NS3 protein. The native purified NS4-NS3 fused protein was tested against citrus extract
and grapefruit mesocarp extract showed lowest percentage inhibition value of 0.0004642 %. Hesperidin was the
active compound in the extract having docking S-score value -10.9818.
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She is working as a PhD student in this project. She has
optimized the expression and purification of HCV NS3
protease. She has also extracted antioxidant compounds and
tested their inhibition studies using invitro FRET assay.
Furthermore, she has performed LCIIS/MS technique to
identify polyphenols in plant extracts and check their
interaction studies using modelling approach. She was
involved in this project from designing to execution and
writing this manuscript. She has done part of this work
during her IRSIP Fellowship at National Institute of Health,
USA.
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