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Protein engineering: antivirals and diagnostics

Challenge and Motivation

ldentification
of novel drug

: : : : targets
°* Proteins in isolation (outside the cell) do not function well since they are -

missing co-factors and specific interactions

Design of
potent

* This is especially true for viral proteins since the viruses have evolved to st

usurp the host cell proteins as co-factors. Protein

engineering

* Protein engineering allows us to identify the mechanisms by which co- of viral

factors assist the viral proteins which can serve as potent targets for proteins

antivirals.

Developing
novel

* We have recently developed a new framework for developing super- diagnostics
helicases from RNA viruses like dengue and zika."

Understanding

. . . . dru
* Super-helicases can enhance the diagnostics of viral RNA3 and are good resistagnce

antiviral targets.

. o . . . . . -
Can we employ the super-helicases to identify antivirals against viruses” 1patent application pending: 2Banerjee et al. 2023

3Volloly and Roy Anal. Chem. 2022



Project plan

Goals of the project Robustness of
. . i ) i Knowledge
Reverse engineer viral RNA helicases using functional puilding
prOteln deS|gn Interplay between ATPase
and RNﬁéoliirggiSneg In NS3

A. Generate rationally designed viral RNA helicases

B. Evaluate their functional mechanism using single molecule Unified model for Explainabie
force-fluorescence spectroscopy viral NS3 function A B
C. Develop new viral diagnostics assays with super-helicases — T

Knowledge unification

D. Identify ways to inactivate them with
a) Allosteric inhibition / \

[ Antivirals ] Diagnostics

b) Inhibition of interaction partners



Methods and Outcomes

Methods

* Virus evolution experiments under
Immune selection pressure

* Single-cell virus sequencing

* High throughput and automated virus
variant characterizations

* Modeling of virus evolution

°* Design and development of RNA
nanostructure virus mimics as
vaccine candidates

Outcomes

°* |Immune selection pressure predicted
Virus evolution strategies

* New methods for understanding virus
evolution

* Designer RNA nanostructure virus
MmImics as vaccine candidates
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Single molecule experiments to characterize super-helicases
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Structural and composition techniques give a Bulk assays show averaged results and proof is indirect. In
very detailed SnapShOpty but dynamic information Dynam|c S|ng|e_mo]ecu|e methods link structure VIiVO assays are close to nature by do not allow COﬂtrOHing

Anti-virals against RNA helicases
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