
0

Preclinical Antiviral Profile of ALG-097558, a 
Novel Pan-Coronavirus 3CL Protease Inhibitor 

Andreas Jekle1*, Dirk Jochmans3, Rana Abdelnabi3, Dorothée Bardiot4, Sandro Boland4, Patrick Chaltin4,5, Laura 

Vangeel3, Steven De Jonghe4, Cheng Liu1, Antitsa Stoycheva1, Sarah K Stevens1, Arnaud Marchand4, Lawrence M 

Blatt1, Leonid Beigelman1, Julian A Symons1, Johan Neyts3, and Koen Vandyck2, 

1Aligos Therapeutics Inc., South San Francisco, CA; 2Aligos Belgium BV, Leuven, Belgium, 3Rega Institute for Medical Research, KU 

Leuven, Belgium, 4Cistim Leuven, Belgium, 5Centre for Drug Design and Discovery (CD3), KU Leuven, Belgium. * contact email: 

ajekle@aligos.com



1

Disclosures

This presentation contains forward-looking statements within the meaning of the Private Securities Litigation Reform Act of 1995. All statements other
than statements of historical facts contained in this presentation, including statements regarding our future results of operations and financial position,
business strategy, prospective drugs and drug candidates, the potential scope, progress, results and costs of developing our drug candidates or any
other future drug candidates, the potential market size and size of the potential patient populations for our drug candidates, the timing and likelihood of
success of obtaining drug approvals, ability to maintain existing, and establish new, strategic collaborations, licensing or other arrangements, plans and
objectives of management for future operations, the scope of protection we are able to establish and maintain for intellectual property rights covering
our drug candidates, and future results of anticipated drugs and drug candidates, and the impact of developments related to the COVID-19 pandemic
and the ongoing conflict between Ukraine and Russia are forward-looking statements. These statements involve known and unknown risks,
uncertainties and other important factors that may cause our actual results, performance or achievements to be materially different from any future
results, performance or achievements expressed or implied by the forward-looking statements. Because forward-looking statements are inherently
subject to risks and uncertainties, some of which cannot be predicted or quantified and some of which are beyond our control, you should not rely on
these forward-looking statements as predictions of future events. The events and circumstances reflected in our forward-looking statements may not be
achieved or occur and actual results could differ materially from those projected in the forward-looking statements. Except as required by applicable law,
we do not plan to publicly update or revise any forward-looking statements contained herein, whether as a result of any new information, future events,
changed circumstances or otherwise. For a further description of the risks and uncertainties that could cause actual results to differ from those
anticipated in these forward-looking statements, as well as risks relating to the business of Aligos Therapeutics in general, see Aligos’ Annual Report on
Form 10-K filed with the Securities and Exchange Commission on March 9, 2023, and its future periodic reports to be filed with the Securities and
Exchange Commission. Except as required by law, Aligos Therapeutics undertakes no obligation to update any forward-looking statements to reflect
new information, events or circumstances, or to reflect the occurrence of unanticipated events.

Except where otherwise indicated, the information contained in this presentation speaks as of the date hereof or as of the date at which such 
information is expressed to be stated, as applicable, and such information may express preliminary estimated, unaudited results which shall be subject 
to audit or other year-end adjustments and such audited or adjusted results may materially differ from those contained in this presentation.

This presentation concerns drug candidates, some of which are undergoing nonclinical studies and others of which are under clinical investigation, and
all of which have not yet been approved for marketing by the U.S. Food and Drug Administration. These drug candidates are currently limited by federal
law to investigational use, and no representation is made as to their safety or effectiveness for the purposes for which they are being investigated.
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SARS-CoV-2 3CL Protease Inhibitor Program Goals

https://www.frontiersin.org/articles/10.3389/fmicb.2020.01723/full.

• Collaboration established in 2020 between Aligos Therapeutics, CD3, Cistim
and the Rega Institute at the KU Leuven

• Viral protease inhibitors clinically validated
– HIV, HCV

• Key criteria
– Orally bioavailable

– Pan-coronavirus antiviral activity

– Favorable resistance profile

– No need for a pharmaco-enhancer such as 
ritonavir
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ALG-097558 
Antiviral Activity and Selectivity in Biochemical Assays

• ALG-097558 is a selective SARS-CoV-2 3CLpro inhibitor without off-target activity against human 
Cathepsin L and the Human Rhinovirus protease

• ALG-097558 exhibits reversible 3CLpro binding based on guanidine denaturation experiments (not shown)

ALG-097558 is a highly potent and selective inhibitor of the SARS-CoV-2 3CLpro

Compound
SARS-CoV-2 3CLpro 1 HRV 3C Protease 

IC50 (nM)

Cathepsin L 

IC50 (nM)
IC50 (nM) Ki (nM)

ALG-097558 0.27 0.074 > 10,000 > 10,000

Nirmatrelvir 4.8 3.3 > 10,000 > 10,000

Ensitrelvir 4.0 2.6 > 500 > 10,000

Pomotrelvir 4.1 3.2 > 10,000 1493

1 Low 3CLpro enzyme concentration (0.3 nM) was used to accurately determine the Ki of highly active 3CLpro inhibitors in a mass spectrometry-based assay
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ALG-097558 
Pan-Coronavirus Activity in Cellular Assays

• Bioinformatics analysis predicts retained activity against currently circulating subvariants BA.4.6, BQ1.1, BN.1, XBB1.5 
and XBB.1.9.1

• ALG-097558 inhibits viral replication in a 3D human airway epithelial cell culture model with EC99.9 values of 
5.3 and 54 nM, in the absence or presence of 40% human serum, respectively

ALG-097558 demonstrates pan-coronavirus activity in cell-based assays

Virus Variant
EC50 (μM)

ALG-097558 Nirmatrelvir Ensitrelvir Pomotrelvir

SARS-CoV-2

03021/2020 (Wuhan) 1 0.012 0.114 n.d. n.d.

B.1.1.7 (alpha) 2 0.011 0.106 0.022 0.038

B.1.617.2 (delta) 2 0.013 0.217 0.141 0.126

B.1.1.529 (omicron) 1 0.008 0.069 0.123 0.152

BA.2 1 0.007 0.045 0.035 0.137

BA.5 1 0.013 0.089 0.119 0.215

SARS-CoV-1 Isolate Vietnam 1 0.022 0.148 0.150 0.323

MERS EMC 1 0.005 0.025 0.1 >0.1

β-hCoV OC43 3 0.008 0.047 0.135 0.168

α-hCoV 229E 4 0.017 0.502 6.30 0.281

Cell lines used: (1) VeroE6-eGFP or Vero76 (in presence of 2 μM of P-glycoprotein inhibitor CP-100356), (2) A549-ACE2-TMPRSS2, (3) HeLa, (4) Huh-7; 

No cytotoxicity was detected for ALG-097558 at concentrations up to 100 μM.
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ALG-097558
Preliminary Resistance Characterization

• T21I is the only mutation selected during in vitro passaging with SARS-CoV-2 B.1.1.7 

– T21I causes minor 5-fold loss in antiviral activity of ALG-097558 in cell-based assay

– Further resistance selection experiments with B.1.1.7 and B.1.1.529 ongoing

• E166V identified as only major resistance mutation in enzymatic assay

– Smaller fold loss compared to nirmatrelvir

– E166V exhibits low enzymatic fitness and prevalence (0.00004%)1,2

– ALG-097558 retains activity against other nirmatrelvir resistance mutations such as F140A, E166A, 
L167F, and H172Y (next slide)

• Antiviral testing using additional known 3CLpro resistance mutations is ongoing

• In cell-based assays, T21I, T21I+S144A, E166A/L157F and L50F/E166A/L167F cause smaller 
fold loss of activity for ALG-097558 than nirmatrelvir

ALG-097558 has a favorable activity profile against selected resistance mutants

1 Iketani, S Nature 2022; 2 covdb.Stanford.edu
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ALG-097558
Resistance Profile - Enzymatic Assay

1 covdb.Stanford.edu

ALG-097558 retains activity against all mutations except E166V and E166V double-mutations

Smaller fold shift compared to nirmatrelvir

Mutation Prevalence (%)1
Fold Change Compared with Wildtype (based on IC50)

ALG-097558 Nirmatrelvir Pomotrelvir Ensitrelvir

T21I 0.02 1 1 1 1

T21I/S144A <0.00008 2 5 3 5

T21I/S144A/T304I <0.00008 1 4 3 3

T21I/C160F/A173V/V186A/T304I <0.001 1 3 1 1

T21I/A173V/T304I <0.001 1 3 1 1

L50F/F140L/L167F/T304I <0.00002 1 4 5 2

L50F/E166A/L167F <0.00004 4 68 >89 >90

P132H (Omicron) 2 1 1 ND

F140A <0.00001 1 3 5 4

F140L/A173V <0.00006 1 5 2 1

S144A 0.00008 2 3 4 5

E166A 0.00004 2 13 ND ND

E166V 0.00004 43 >472 19 18

T21I/E166V < 0.00004 32 >472 11 8

L50F/E166V < 0.00004 19 >472 9 9

L167F 0.00002 1 5 ND ND

H172Y 0.0001 2 8 41 8

A173V/T304I <0.002 1 3 1 1

No shift for any of the 4 inhibitors tested: T21I,T21I/D263G, T21I/T304I, M49I/T169I, P252L, P252L/T304I
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ALG-097558 
SARS-CoV-2 Hamster Model: Efficacy After Therapeutic Dosing

• Hamsters infected intra-nasally with 104 TCID50 of SARS-CoV-2 B.1.617.2 (Delta)

• ALG-097558 administered PO, BID

– Low doses of 25, 8.3 and 2.5 mg/kg to find minimal efficacious dose

– Co-dosed with ritonavir to overcome hamster-specific metabolic instability

• Dosing start 8 or 24h post-infection

• Read-out 72 or 96h post-infection

– Lung vRNA and infectious titer

– Body weight

– Lung histological assessment

Intranasal 

Infection

0 8 24 32 48 72 96 hours56

RTV administered 1 h before ALG-097558, RTV and ALG-09558 formulated as a solution in 43% Ethanol + 27% PG in water.

80
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Significant reduction in lung vRNA and infectious virus titers after therapeutic treatment with ALG-097558, 
and improvements in lung histology

ALG-097558 
SARS-CoV-2 Hamster Model: Efficacy After Therapeutic Dosing

Lung Infectious Virus
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ALG-097558 SARS-CoV-2 Hamster Model
Combination with Remdesivir Parent (GS-441524)

• An intentionally selected suboptimal dose of ALG-097558 
(2.5 mg/kg) combined with GS-441524, the parent of 
remdesivir

– Therapeutic dosing regimen where dosing was initiated 24h post-
infection

• ALG-097558 + GS-441524 resulted in a greater reduction 
in lung infectious titer than ALG-097558 or GS-441534 
monotherapy

Additive inhibition of viral replication with a combination of ALG-097558 and GS-441524

Treatment Group Log10 Reduction of Infectious Virus

75 mg/kg ALG-097558 6.7

2.5 mg/kg ALG-097558 3.5

50 mg/kg GS-441524 1.8

2.5 mg/kg ALG-097558 + GS-441524 5.7

Lung Infectious Virus, 96h p.i.
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ALG-097558
Summary and Outlook

• Pan-coronavirus 3CLpro inhibitor, nanomolar antiviral activity in biochemical 
and cellular assays

• Favorable, initial resistance profile

– E166V only mutation causing significant (>4-fold) loss of activity in enzymatic assay

• Efficient reduction of viral replication in the SARS-CoV-2 hamster model using 
low, oral doses and a therapeutic dosing regimen

– Combination of suboptimal doses of ALG-097558 and GS-441524 demonstrates additive 
inhibition of viral replication

• Potential for more convenient, less complex treatment regimen

– PK profile in preclinical species predicts a projected human efficacious dose of 240-380 mg 
BID without ritonavir

• Phase 1 enabling activities ongoing, HV dosing to start H1 2023

Thank you !
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