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Abstract

Dengue infections are one of the most fatal diseases in the world, which is caused by dengue virus (DENV). Unfortunately until now, specific treatment for the disease has not
been established. It has been reported that a glycolytic enzyme, the human hexokinase Il (HKII) has a great impact in supporting viral replication in the host cell, thus the
enzyme has been proposed as a drug target. The main aim of this research is to identify novel anti-dengue agents for the treatment of dengue infection through in silico
screening and HKII enzymatic inhibition studies. In silico screening comprises of ligand-based and structure-based screening approaches. The former analysis was performed
by using Ultrafast Shape Recognition with CREDO Atom Types (USRCAT) programme by utilizing both HKIl substrates and product; alpha-D-glucose (GLC), and beta-D-
glucose-6-phosphate (BG6), as well as a known inhibitor of HKII, 2- deoxyglucose (2-DG) as the query molecules. The similarity scores of the analogues of 2DG, GLC and BG6
molecules ranged from 0.75-0.80, 0.91-0.94, and 0.76-0.81 for the three query molecules, respectively. The analogues were subsequently docked against the HKII crystal
structure (PDB ID: 2NZT) by using Auto Dock Vina programme on Chain A and B, where the active sites and strong bonds were located. The docking hits, which are molecules
similar to GLC, BG6 and 2-DG possessed binding energy ranging from -6.1 to -6.4 kcal/mol, -6.2 to -6.8 kcal/mol and -6.9 to 7.0kcal/mol, respectively with strong H bond around
the catalytic residues (Thr620, Glu629, Lys 621, Asn656, Asp657, Ser893, Asn683, Phe623 GIn739 and Glu742). Top docked-poses compounds were then used for molecular
dynamics (MD) simulation. On the other hand, in-vitro studies have been conducted with the recombinant HKIIl, which was cloned into pET28 and pET32 vectors, followed by
successful expression of HKII enzyme in Escherichia coli strain BL21 (DE3), Origami 2 (DE3) and Rosetta-gami 2 (DE3) at 18°C incubation temperature for 19 hours, with 0.5mM
IPTG induction. The expressed protein was subsequently purified to homogeneity by a combination of Inmobilized Metal lon Affinity Chromatography (IMAC), size exclusion
chromatography and ion-exchange chromatography. In conclusion, selected compounds from virtual screening have great potential to show inhibition effect on human HKII,
which can further be developed as future anti-dengue therapeutics. Findinas
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