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Approximately three billion people live in regions at risk of infections by Figure 1. HOSAR model: important fragments to activity
flaviviruses. Dengue virus (DENV), Zika virus (ZIKV) and Yellow fever
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virus (YFV) presents outbreaks and severe complications. Currently, P o | / 1050=0,028 uM

there are no antivirals available to treat these diseases. We screened
and evaluated the potential antiviral activity of small molecules against
these viruses, targeting the viral protease NS2B-NS3 (NS3pz5). We
used a combination of HQSAR models and structural molecular

modelling, based on structures of peptidomimetic DENV-3 NS3px4 ,C5of§g18uM
iInhibitors and molecular docking studies to screen for new compounds pIES0= 7.1
(CPD). Binding sites of DENV-3 and ZIKV NS3.;5 were assessed to
build a pharmacophoric model for virtual screening (VS). Hits were
selected after molecular dynamics (MD) simulations, with predictions of
toxicity and biological activity. Biological activities were evaluated by the
MTT assay. Antiviral activity was evaluated by plaque reduction, pre-
treatment and virucide activity assays. Enzymatic inhibition assays
against ZIKV NS3,;, were carried out.

1. HQSAR 2. Structure mapping
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Table 1. Antiviral activity of CPD against ZIKV, YFV & DENV

ZIKV YFV DENV-2 DENV-3
Cells Vero MOI 0.1 MOI 0.1 BHK-21 MOI 0.1 MOI 0.1
CPD | CCs (uM) Eg}; SI ECso(uM) SI  CCso(uM) ECso(uM) SI  ECso(uM)  SI
156 | 141.74+46| NA - NA - 106.7+78 NA - 375+08 2.85

128 | 4759429 | Na . 242412 197 3041 954012 3.16 R

140 |2138+107| NA - 64+012 336 11.1+£03 NA 5\3 \N'\]e

158 173167 | NA - 46013 374 11301 NA aG“
Ribavirin | >100 | 4.1+03 >2439 409+53 >244 251402  NA NA

NA: Not Active;  Selectivity Index (SI) = CCso/ECso;  CPD: Compounds;  MOI: Multiplicity of infection = wvirus/cell

Figure 4. Enzymatic inhibition assay
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Conclusion

HQSAR showed the importance of lysine and arginine-like fragments

and a VS of 7,600,000 CPD identified 8 potential inhibitors to NS3z5
Five CPD (5/8) were active against ZIKV, YFV or DENV-2!
One CPD (136) was active against all three viruses and it reduced 1.0 to
1.5 log,, of all viruses titer in plague reduction assays.
CPD 136 has a potential multiflavivirus activity!

ZIKV NS3pgs Inhibition assays showed three (3/8) active compounds.
CPD 136 is from a class of drugs such as CPD 140 and 158.

CPD 136 is a confirmed inhibitor and potential drug candidate!
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