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Signia Therapeutics origin
Signia Therapeutics has been incorportated in April 2017 as spinoff of various
public hospital and research labs in French and Quebec
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Acute Respiratory Infections : a Major Health Stake
Main cause of acutate diseases wordwide
1st cause of deaths in newborns and young children (2 million deaths/year)

Orthomyxoviridae

Influenza Virus (Types A/B)

Author's personal copy

Moulès, Terrier et al. 2011

O. Terrier et al. / Virus Research 142 (2009) 200–203

201

Paramyxoviridae

Human Parainfluenza Virus (hPIV Types 1 à 4)
Human Metapneumovirus (hMPV)
Respiratory Syncytial Virus (RSV)

Terrier et al. 2009

Coronaviridae
Goldsmith, CDC, 2014

SARS-CoV
MERS-CoV

Fig. 1. Transmission electron microscopy of parainfluenza virions. Representative micrographs from a large gallery are presented. (A) SST negatively stained preparation
showing the virion pleiomorphy both in size and shape. (B) Ice-embedded virions, from the same preparation, observed in cryo-electron microscopy, showing reduced
pleiomorphy. Arrows indicate the viral nucleocapsid. Scale bar, 100 nm.

gradient and/or ultracentrifugation. Viral preparation was first negatively stained with 1% sodium silicotungstate (SST pH = 7). Results
are shown in Fig. 1A. Virus particles present high pleiomorphy both
in size and shape, with numerous “tailed” viruses. Glycoprotein
spikes are regularly distributed. These observations are similar to
previous published works on parainfluenza viruses (Choppin and
Stoeckenius, 1964; Compans et al., 1966; Howe et al., 1967; Yao and
Compans, 2000).
We then observed ice-embedded PIV-5 by cryo-electron
microscopy (Fig. 1B). A droplet of viral preparation (3 !L) was

applied on holey carbon grids, blotted with filter paper and vitrified in liquid ethane. Electron micrographs were recorded under
low-dose conditions at liquid-nitrogen temperature with a Tecnai
Sphera LaB6 200 kV microscope. Images were collected at 30,000×
magnification with a defocus range of 2 !m. Viral particles were
mostly spherical (70%, Table 1A) and we did not observe filamentous or “tailed” virions as previously observed in Fig. 1A. We have
not observed difference between two different viral preparations,
from two different batches. Viral glycoproteins were visible forming a continuous layer with no identifiable structures and the
internal nucleocapsid was not visible. Outside the virions, typical
stick-shaped viral nucleocapsids were also observed (Fig. 1B, arrow
in left panel). Average diameters were calculated for both spherical
and elongated particles (Table 1A). Compared to negatively stained
particles, it appears, from ice embedded preparations, that the viral
particle pleiomorphy concerns mainly the particle size but not
the particle shape. Deformed and irregular structures observed in
Fig. 1A are probably linked to the drying process of the enveloped
virion that occurs during negative staining (Ruigrok et al., 1992).

A deficient therapeutic arsenal - New strategies are needed
Table 1
Shapes, sizes and measures of observed ice-embedded PIV-5.
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Shape

Range (nm)

Diameter (average
nm ± S.D.)

Spherical (70.9%)
Elongated (29.1%)

129–360
44–195 (s)
180–445 (l)

217 ± 57
124 ± 56
314 ± 102

A
PIV-5 (n = 55)

Flu: Unmet Medical Needs - Market
Deficient prophylactic and therapeutic arsenal
Ø Current vaccine with 60 - 80% effectiveness
(≤40% elderly – strain mismatch)
Ø 6 months needed for production/delivery
Ø Limited target population and efficacy of NA inhibitors
ØLoss of IP for the gold standard Tamiflu
Ø Single-point resistance mutations threaten the utility of NAIs
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Infographic: Signia Therapeutics 2018 - Source: BCC Research Pharmaceutical Report PHM049 – March 2017

Pneumoviruses: Unmet Medical Needs - Market
Pneumoviruses (RSV, hMPV) incidence
Ø 50 million infected/year (US + EU + Asia)
Ø4 million infected children ≤4 years (1-2% of deaths)
Ø$10 billion direct cost burden ($80 billion indirect)
Ø No marketed vaccine
Ø No marketed specific antiviral
Ø No host-targeted therapeutic approaches
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Source: Global Data – RSV Opportunity Analysis and Forecast to 2024 – January 2016

An Innovative Approach Based on Three Key Pillars

•Target host cell rather than viral
determinants

Limitation of viral resistance (more conserved targets)
Suitable for acute infections
Broad spectrum antiviral potential

•Global gene expression profiling

Infection / treatment associated transcriptomic signatures
De-risking vs. host pathway redundancy/unknowledge
Insights on new potential MoA

•Drug repurposing/Recycling

Polypharmacology: “One-drug-multiple-targets”
New life for existing drugs !
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Development process and value creation
Selected
Compounds
Library

Enriched Library
of clinical samples

Proprietary CLINICAL
Signatures
Data base

Proprietary DRUG
Signatures
Data base

In vitro, ex vivo and in vivo
validation
New formulation,
New administration route
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OUT-LICENSES

Signia Therapeutics portfolio
Molecule

Pat. Nr.

Indication

Dev. Stage

Diltiazem

WO2016/146836

Flu (*)

Clinical Ph II (oral)

Etilefrine

WO2016/146836

Flu (*)

Preclinical (mice)

Roxithromycine

WO2017/174593

Flu (*)

Invitro/exvivo validation

Sulfa(di)methoxine

WO2017/174593

Flu (*)

Invitro/exvivo validation

Apigenine

WO2018/073549

MERS-CoV (*)

Invitro/exvivo validation

Berberine

WO2018/073549

MERS-CoV (*)

Invitro/exvivo validation

Diltiazem

FR 18 54307

RSV

Invitro/exvivo validation

Diltiazem

FR 18 54307

hMPV

Invitro/exvivo validation

(*) patent covers veterinary indications as well
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Signia Therapeutics Team
Michel Cousineau (MBA) – PRESIDENT - has over 35 years of experience in corporate
and business development in the health care sector for emerging companies as well as
with subsidiaries of large international biopharmaceutical companies. He brings a vast
network of contacts throughout the industry at various level of management and with
investment groups.
Philippe Personne (Pharm. D) – C.E.O. after more than 20 years in medical and
pharmaceutical industry, he recently joined Signia Therapeutics to drive the company into its
next stages of development

Andrés Pizzorno (Ph.D.) – PROJECT MANAGER – after successfully contributed to
Signia Therapeutics creation and initial development, as well as establishment of
evaluation protocols, he is now fully part of the team in charge of all scientific
activities
Claire Nicolas de Lamballerie (Ph.D.) – bio data analyst (from March ‘19)

Blandine Padey (R&D engineer) - Ph.D. student
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Conclusion
• Signia Therapeutics proposes an unique, innovative,
systemic and validated approach to reposition drugs in new
indications
• Indications concentrated on infectious diseases (mostly
viral infections), for which very few medical options are
available
• As of today, Signia Therapeutics presents :
– Portfolio of 8 validated molecules in various infectious diseases
– 4 patents filed
– 1 ongoing clinical trial Phase IIb
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Conclusion
• Signia Therapeutics has recently signed major agreement
with Sanofi :
– to analyse more than 100 molecules from their portfolio
– that reached developement stages up to clinical Phase III
– but never commercialized

• Signia Therapeutics is actively continuing enrichment of
portfolio in a low-risk / high-return strategy,
• And looking for business partners in pharma industry
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