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Unique humanized mouse models
to study infection of Sars-Cov-2 and its treatment
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Model Generation Phenotyping Animal Facility Preclinical Testing About Us

We are enhancing our

understanding

of the genetic basis for
human diseases

What can we help you with

Model Generation

Genetically modified rodent models have become a key tool in basic and biomedical
research. The ability to engineer the mouse genome has greatly transformed biomedical
research in the last decade. Find out more »

Phenotyping

The genomes of humans, mice and other species have been completely sequenced, yet the
knowledge of genome sequences as such does not shed light on questions concerning the
functions of these sequences. Find out more »

Animal Facility

The Animal Facility Module of the Czech Center for Phenogenomics is based on the latest
advances in housing, breeding and care of laboratory mice and rats. Find out more »

Preclinical Testing
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Novel CRISPR Tool Activates Instead of Editing
Human Immune Cell Genes
genengnews.com/news/novel-cri...
prostrednictvim @GENbio

Novel CRISPR Tool Activates Instead of Ed...
Aresearch team used a method called CR...

genengnews.com
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@ Angelman SyndromeFdn
@angelman
International Angelman Day is February 15. The

ASF joins organizations around the world working
to raise awareness of Anaelman svndrome
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Viral entry mechanism
of SARS-CoV-2
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G Coronavirus disease 19 (COVID-19): pathogenesis

Disease transmission

direct contact
respiratory droplets or aerosols
ingestion of viral particles

i

o

/
)

I

{1

4

http://dx.doi.org/10.3390/pathogens9100817
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Coronavirus disease 19 (COVID-19): pathogenesis

Fever

due to alveolar vasodilation
and permeability of cytokine
(IL-6)

o
v systemic

Cardiovascular pathogenesis
complications
due to increased sympathetic

stimulation, hypercoagulability
and inflammation

Gastrointestinal
manifestations

abdominal pain,
nausea, vomiting,

diarrhea, anorexia,
and impaired
liver function
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Disease transmission

direct contact
respiratory droplets or aerosols
ingestion of viral particles

5%

shortness of breath
or difficulty breathing
due to intense
inflammatory response
and lung edema

http://dx.doi.org/10.3390/pathogens9100817
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P Animal species used as animal models to study SARS-CoV-2

for Phenogenomics
C(}": — ACE2 Receptor
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Article n ature
Bispecific IgG neutralizes SARS-CoV-2
variants and prevents escape in mice

International weekly journal of science

https://doi.org/101038/541586-021-03481-y Raoul De Gasparo'’®, Mattia Pedotti'’®, Luca Simonelli', Petr Nickl?, Frauke Muecksch®,
Irene Cassaniti’®, Elena Percivalle?, Julio C. C. Lorenzi®, Federica Mazzola', Davide Magri®,
Tereza Michalcikova?, Jan Haviernik’, Vaclav Honig”®, Blanka Mrazkova?, Natalie Polakova?,
Accepted: 16 March 2021 Andrea Fortova’, Jolana Tureckova®, Veronika latsiuk?, Salvatore Di Girolamo', Martin Palus”®,
Dagmar Zudova®, Petr Bednar”®, Ivana Bukova?, Filippo Bianchini', Dara Mehn®,
Radim Nencka'®, Petra Strakova’, Oto Pavlis", Jan Rozman?, Sabrina Gioria®,
W Checkfor updates José Camilla Sammartino®, Federica Giardina®, Stefano Gaiarsa®, Qiang Pan-Hammarstrém',
Christopher O. Barnes", Pamela J. Bjorkman®, Luigi Calzolai®, Antonio Piralla?,
Fausto Baldanti’, Michel C. Nussenzweig®', Paul D. Bieniasz*'", Theodora Hatziioannou?,
Jan Prochazka?, Radislav Sedlacek?, Davide F. Robbiani'™, Daniel Ruzek*®*™ & Luca Varani'™

Received: 7 January 2021
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Use of adeno-associated virus (AAV)

for rapid humanized ACE2 mouse model
made by ma..
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Covid-19 preclinical model
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CoV-X2 fully prevents ACE2 binding
to S trimer in ELISA
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ACE2 binding to antibody/S trimer complexes is measured either with
increasing concentration of the indicated antibody and constant ACE2 (left),
or at constant antibody concentration with increasing ACE2 (right).

neutralizing properties of CoV-X2 are superior
to those of its parental monoclonal antibodies
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Covid-19 treatment with bispecific antibodies

AAV-hACE?2 SARS-CoV-2
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Histopathology and F4/80 immunohistochemistry (IHC).
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fh, hACE2 genetically engineered mouse models:

humanized, variants, and tissues specific models
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Summary & Advantages of the AAV-based model

* Rapid approach compared to transgenic mouse generation

* Generation of experimental cohort can be speed up and large number
of animals can be prepared

* Multiple viral receptors can be delivered in once
* Can be used for more pathogens

* AAV based humanized models can serve as rapid first line testing
cohorts

* AAV humanization can be used in other pathogens
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Extrapulmonary manifestations of COVID-19

Neurologic

Headaches
Dizziness
Encephalopathy
Guillain-Barré
Ageusia
Myalgia
Anosmia
Stroke

Renal
Acute kidney injury
Proteinuria
Hematuria

Hepatic
Elevated
aminotransferases
Elevated bilirubin

Gastrointestinal

Diarrhea
Nausea/vomiting
Abdominal pain

Anorexia

Thromboembolism

Deep vein thrombosis
Pulmonary embolism

Catheter-related thrombosis

Cardiac

Takotsubo cardiomyopathy
Myocardial injury/myocarditis

Cardiac arrhythmias
Cardiogenic shock
Myocardial ischemia
Acute cor pulmonale

Endocrine
Hyperglycemia
Diabetic ketoacidosis

Dermatological
Petechaie
Livedo reticularis
Erythematous rash
Urticaria
Vesicles
Pernio-like lesions

Gupta A. et al., Nature Medicine | VOL 26 |

1032 July 2020 | 1017-1032
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hACE2 genetically engineered mouse models:

humanized, variants, and tissues specific models

Generation of mouse models to to study biology of SARS-Cov-2

Ready to use: In pilot:

L AAV - hACE2 to infect mouse lung
O AAV - tranferin receptors hACE2 conditional - now G2 & prepration of Cre-based
O AAV neuropilinl models:

- cardiocascular, intestinal, neuro (brain), whole body

GM — mouse models Planned:
0 Ace2 - knockout Tissue specific expression: lung, intestine & endothelial
O transmembrane serine protease 2 (TMPRSS2) cells

knockout

QO Kallikreins — knockouts
Q Serine protease inhibitors knockouts
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=z hACE2 genetically engineered mouse models: conditional

tissues specific & inducible models

Inducible humanized

Ace2 mouse
R26R hAce2
| 5 sftpc-cre &T hACE2
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“s==. hACE2 genetically engineered mouse models: conditional

tissues specific & inducible models

Inducible humanized
Ace2 mouse
R26R hAce2
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Type Il alveolar cells
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L Respiratory failure

— Myocardial infarction

- Heart failure

Heart
Cardiomyocytes
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Colon "'

— Myocarditis

— Arrhythmia

— Endothelial dysfunction

I Vascular inflammation
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