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FIGHTING COVID-19

Watch our video to discover our search for potent antivirals for COVID-19 patients and learn

more about our vaccine candidate.

Our mission research group Johan Neyts

It is our mission to develop antiviral strategies and vaccines against a range of viruses.

Click the icons below to find out more.
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Viral infections against which antiviral drugs (examples) are available....

HCV

(near 100% cure rate...)

SARS-CoV2
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Earlier Antiviral Drug Discovery at KU Leuven: the HIV case
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Current Opinion in Virology 2013, 3:217-224

Intervention strategies for emerging viruses: use of antivirals
Yannick Debing, Dirk Jochmans and Johan Neyts

th Wuh -
The 8 unan An alternative 1s to develop drugs
= that have broad-spcectrum antiviral activity within a given
International

genus or family (e.g., broad-spectrum Havivirus or para-

symposium on n.\yxuvi.ms inhil)imrs).. It is ])r()!);ll)lc th.:ll novel, poten-

tially highly pathogenic RNA viruses will emerge in the

Modern Viro|ogy future; consider for instance the recent fatalities with the

novel coronavirus-EMC [1°]. Having  broad-spectrum

Keynote by Johan Neyts, Wuhan (Sept 2019) (pan-genus; pan-family or pan-RNA virus) inhibitors at
hand may help to contain such futurc outbreaks.
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“ If anything kills over
10 million people in
the next few decades,
it’s most likely to be a
highly infectious virus
rather than a war "

Bill Gates,

| TED X TALK 2015

COVID'S TRUETOLL

The number of confirmed deaths (blue bar) caused by COVID-19
is much smaller than tallies of ‘excess deaths’ (pink bars), which
are those above what is expected, during the pandemic.

= Excess-deaths estimate 95% confidence interval
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*Up to 31 December 2021; *Institute for Health
Metrics and Evaluation; *up to 27 December 2021

Sources: Our World in Data/The Economist/IHME/WHO
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Need for broader-acting antivirals (pan-genus/pan-family)
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= Peacetime

Vaccines

Monoclonal antibodies

Potent, safe, oral, pan-genus/pan-family or multi-family small molecule antivirals

Jochmans, Laporte, Neyts (submitted) KU LEUVEN



Joining forces with CD3
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Turning promising science into
the medicines of tomorrow

CD3 is an investment fund and drug discovery center focusing on the discovery
of new drugs based on innovative science from our partners. We bridge the

gap between innovative biomedical research emerging from academic
institutes or biotechs and the pharmaceutical industry, and create value for all
stakeholders.

DISCOVER OUR PORTFOLIO

www.cd3.be




High-Throughput Antiviral Screening
finding the needle in the haystack

Development and optimization of a high-throughput
screening assay for in vitro anti-SARS-CoV-2 activity:

Evaluation of 5676 Phase 1 Passed Structures

J Med Virol. 2022;1-11.
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Christophe Buyck? | Sandra De Meyer? | Dirk Jochmans® | Denisa Bojkova® |
Sandra Ciesek® | Jindrich Cinatl® | Steven De Jonghe® | Pieter Leyssen® |
Johan Neyts! | Marnix Van Loock?® | Ellen Van Damme?
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High-Throughput Antiviral Screening
finding the needle in the haystack

Compound Libraries (=300.000 molecules)
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DE VIRUSBUNKER:
bestheveiligde labo ter wereld
staat in Leuven

Pieter Leyssen

Winston Chui, Joost Schepers, Thibault Francken
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China releases genetic data on new
coronavirus, now deadly

Lisa Schnirring | News Editor | CIDRAP News, January 11, 2020
Topics: COVID-19, SARS , MERS-CoV

1\

In quickly moving developments last night, health officials from
Wuhan, China, posted a novel coronavirus (nCoV) pneumonia
outbreak update, which scaled back the number of cases to 41 and
noted the first death, and researchers from China released the
genetic sequence of the nCoV.

SHARE

And this morning the World Health Organization (WHO) released
several interim guidance documents, including advice on travel, lab
testing, and medical evaluation.

Michael T. Osterholm, PhD, MPH, said he's pleased to see that
health officials and scientists in China have released as much
information as they have. He said the main focus now turns
toward identifying the animal species that transmitted nCoV to
humans and determining whether exposure to those animals
poses a threat of outbreaks in other areas.

Sinhyu / iStock

KU LEUVEN

www.cidrap.umn.edu



Rana Aodelna) The COVID hamster model

Kal Dallmeier
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Kaptein et al. PNAS (2020)
Boudewijns et al., Nature Communications (2020) KU LEUVEN
Abdelnabi et al., EBioMedicine (2021) Abdelnabi et al., J. Infect. Dis. (2021)




Small molecule antivirals against SARS-CoV?2
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The NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED [N 1812

APRIL 14, 2022

VOL 386 NO. 15

Oral Nirmatrelvir for High-Risk, Nonhospitalized Adults

with Covid-19

Jennifer Hammond, Ph.D., Heidi Leister-Tebbe, B.S.N_, Annie Gardner, M.P.H., M.S.P.T., Paula Abreu, Ph.D.,

Weihang Bao, Ph.D., Wayne Wisemandle, M.A_, MaryLynn Baniecki, Ph.D., Victoria M. Hendrick, B.Sc,,

Bharat Damle, Ph.D., Abraham Simén-Campos, M.D., Rienk Pypstra, M.D., and James M. Rusnak, M.D., Ph.D,
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Paxlovid (nirmatrelvir + ritonavir)

1000 at risk patients : Paxlovid
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Drug-Drug Interactions

Ritonavir-boosted nirmatrelvir has significant drug-drug interactions, primarily due
to the ritonavir component of the combination. Before prescribing ritonavir-boosted
nirmatrelvir, clinicians should carefully review the patient’s concomitant

medications, including over-the-counter medications, herbal supplements, and




Pa Transmission of nirmatrelvir resistant SARS-CoV?2
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ALIGOS _ _ _ L
e ALG-097558 a ritonavir-free coronavirus protease inhibitor
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ALG-097558 Nirmatrelvir 641 @ ’\.’j‘ -‘
03021/2020 (ancestral) 0.012 0.114 S PO LA
B.1.1.7 (alpha) 2 0.011 0.106 ® 514 @ @
B.1.617.2 (delta) 2 0.013 0.217 ‘; $
SARS-CoV-2 B.1.1.529 (omicron) ! 0.008 0.069 S 4-
BA.2 1 0.007 0.045 ®
BA.5 1 0.013 0.089 % 3
SARS-CoV-1 Isolate Vietnam ' 0.022 0.173 o
MERS EMC ' 0.005 0.025 o
B-hCoV 0C43 3 0.009 0.047 e 24
a-hCoV 229E 4 0.017 0.476 5
Cell lines used: (1) VeroE6-eGFP or Vero76 (in presence of 2 yM of P-glycoprotein inhibitor CP-100356), (2) A549-ACE2- =! 1 e &5 e —
TMPRSS2, (3) HelLa, (4) Huh-7; No cytotoxicity was detected for ALG-097558 at concentrations up to 100 uM.
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Ultrapotent dengue inhibitor @ CD3

KU Leuven, the Wellcome Trust and Janssen are together joining

: - I L B
Gy BN I"l . LN the fight against Dengue fever (breakbone fever)
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Collaboration in the fight against Dengue fever

DE TIJD DONDERDAG 7 OKTOBER 2021
Cientistas descobrem inibidor do virus da

Belgen ontwikkelen krachtig middel (E-!'\:NSN dengue capaz de frear infeccao
te gen d 0 delij l ( e tr Opis ch e Zi el (te Estudo da Universidade de Leuven, na Bélgica, testou molécula que se mostrou ‘altamente potente’ na redugao da

carga viral da dengue e suas variantes em camundongos

Kaptein, Goethals et al., Nature (2021) Goethals, Kaptein et al., Nature (2023) KU LEUVEN
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,“DENGUE ond severe dengue
v P

Mosquito-borne
leading to:

Flu-like illness Life-threatening
complications

Estimated

dengue virus infections / year

KILLS one person
every

Leading

Causes BILLION US $ in economic loss

Courtesy of Dr. Trung Dinh The (Ho Chi Mingh City, Vietnam)

Suitability for Dengue

Transmission

P High suitobility

B (o ity

’
Unsuitoble or nonendemic k -

- Dengvaxia”

Pomier and solvent for suspension for injecton
Polvo y dischrente para swapensidn myectable

Toward antiviral therapy
Safe

Pan-serotype (1,2,3,4)
Oral once daily

Treatment & prophylaxis

Rega Institute for Medical Research
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Screening followed by large medchem effort
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DENV2 : 0,08uM DENV2 : 0,007pM

DENV1 : 0,25uM
DENV3 : 0,68
DENV4 : 4,8uM

DENV1: 1,6 uM
DENV3: 29uM
DENV4: 4 5uM

Bardiot et al., J. Med. Chem 2018 KU LEUVEN



An ultrapotent pan-serotype dengue inhibitor
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A pan-serotype dengue virusinhibitor
targeting the NS3-NS4B interaction 100 1 G3
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drug hunter

discover together

Small Molecules of the Month March 2023
JNJ-1802
DENV

oral first-in-class DENV (NS3-NS4B) inhibitor
Ph.I for dengue
from a DENV-2 phenotypic antiviral screen

Nature March 15, 2023
JANSSEN, BE + FR
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Other Antiviral Targets
In the Neyts-lab

KU Leuven announces collaboration
and license agreement with Gilead By Falz Alcthar, N ]

- Published &:51 AM ECT, Wed June 5, 2019
Sciences for the developmentof new ., o o
antivirals against the respiratory
syncytial virus

17 May 2022
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India fears new outbreak of lethal Nipah virus

GLOBAL -
ERADICATION  everyastthiad

INITIATIVE

e

Hepatitis E on the rise among poor
sanitary conditions in Bentiu camp

KU LEUVEN




Acknowledgements

Neyts-lab Pieter Leyssen, Lotte Coelmont,Dirk Jochmans, Kai Dallmeier, Suzanne Kaptein, Rana Abdelnabi, Robbert Boudewijns, Sapna Sharma,Jana Van Dycke, Lorena Sanchez Felipe, Lanjiao Wang, Laura Vangeel,Kim
Donckers, Li-Hsin Li, Sander Jansen, Sebastiaan ter Horst, Ji Ma,Lana Langendries, Xinyu Wang,Viktor Lemmens, Arno Cuvry, Nguyen Dan Thuc Do, Xin Zhang, Nanci Dos Santos Ferreira,Emma Roux,Mailis Charlotte
Darmuzey,Lara Kelchtermans, Yuxia Lin,Zhen Wu,Caroline Collard,Carolien De Keyzer, Katelijne Haepers, Katrien Geerts,Jasper Rymenants,Sarah Debaveye, Kayvan Abbasi,Tina Van Buyten,Lindsey Bervoets,Elke

Maas, Thibault Francken, Niels Cremers,Stijn Hendrickx, Winston Chui, Joost Schepers

Laboratory of Clinical and Epidemiological Virology — KU Leuven
Ward Deboutte-- Lila Close — Jelle Matthijnssens — Piet Maes

National Institute of
TPVC Platform — KU Leuven - Maargd
THE EXCELLENCE gy .
.. . OF SCIENCE Infectious Diseases
Cistim Leuven vzw / CD3, Leuven, Belgium
fns fwo

Heidelberg University, Germany
Dominik Kiemel, Laurent Chatel-Chaix, Max Minster, Ralf Bartenschlager

Janssen Pharmaceutica NV & Janssen-Cilag, Belgium
Olivia Goethals, Bart Kesteleyn, Jean-Francois Bonfanti, Bart Stoops, Peggy Geluykens, Kim Thijs, Marjolein Crabbe, Tim Jonckers, Pierre Raboisson, Kenny Simmen, Marnix Van Loock

KRICT, Daejon, South Korea
Young-Sik Jung, Chong-Kyo Lee,

Immunity and Inflammation Research Group, Immunobiology Unit — Rega Institute — KU Leuven
Bert Malengier-Devlies — Erik Martens — Ghislain Opdenakker — Patrick Matthys TRANSVAC
West African Centre for Cell Biology of Infectious Pathogens (WACCBIP), University of Ghana, Accra, Ghana re a
Michael Bright Yakass — Osbourne Quaye g Ao
L ) van de Voedselketen
Nuclear Medicine and Molecular Imaging — KU Leuven FOUNDATION
Christopher Cawthorne — Georg Schramm — Koen Van Laere
Biomedical MRI and MoSAIC — KU Leuven f W Eﬁ‘:fg;f;‘ Foundation
Laura Seldeslachts — Jens Wouters — Greetje Vande Velde Opening new horizons
_ , _ _ o 4\~ | AGENTSCHAP
Department of Animal, Dairy and Veterinary Sciences, Utah State University, USA " INNOVEREN &
Yanan Liu — Rong Li — Zhongde Wang ( ' ONDERNEMEN

Horizon 2020
European Union Funding
for Research & Innovation

Division of Translational Cell and Tissue Research — KU Leuven
Birgit Weynand

Department of Virology, Biomedical Primate Research Centre (BPRC), Rijswijk, The Netherlands
Babs E. Verstrepen — Kinga Bészérmény — Gwendoline Kiemenyi-Kayere — Nikki van Driel — Willy Bogers — Ernst Verschoor

Department of Viroscience, Erasmus University Medical Center, Rotterdam, The Netherlands
Thils Kuiken BILLe&MELINDA

Leuven University Vaccinology Center (LUVAC), and KU Leuven Department of Public Health and Primary Care — KU Leuven GAT E S fau ndation
Corinne Vandermeulen




THANK YOU TEAM TS

;A

- R N \,.\\ RN RN NN 3 - N SN AN N s \\ S \\\

Winston Chiu, Viktor Lemmens, Joost Schepers, Arno Cuvry, Elias Broeckhoven, Laura Van Geel, Aboubakar Sanon, Sander Jansen, Ji Ma, Robbert Boudewijns, Sofie Thijs, Katelijne Haepers, Tina Van Buyten,
Caroline Collard, Frédéric Hendrickx, Aleksandra Siekierska, Manon Laporte, Kim Donckers; Kai Dallmeier, Jasper Rymenants, Kayvan Abbasi, NN, Lana Langendries, Rana Abdelnabi, Xin Zhang, Li-Hsin Li,
Sapna Sharma, Katrien Geerts, Elke Maas, Lotte Coelmont, Lana, Niels Cremers, Mailis Darmuzey, Suzanne Kaptein, Lara Kelchtermans, Thibaut Francken, Lorena Sanchez Felipe; Carolien De Keyzer,
Yuxia Lin, Dirk Jochmans

YAS) Rega Institute for Medical Research KU LEUVEN



