Kalos Therapeutics is devoted to treating the unmet medical
needs of people and animals living with debilitating, orphan,
or rare diseases through the discovery and development of
novel therapies.
The information herein is provided for your evaluation & may not be copied or distributed without the permission of Kalos Therapeutics, Inc.

COVID-19 Division
The information herein is provided for your evaluation & may not be copied or distributed without the permission of Kalos Therapeutics, Inc.

The Problem: COVID-19 caused by SARS-CoV-2
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The Problem: COVID-19 caused by SARS-CoV-2
•

Symptoms: COVID-19 affects different people in different ways.
Infected people have had a wide range of symptoms reported – from
mild symptoms to severe illness.

•

Therapy: Only one approved therapy to date. Antiviral drug Veklury
(remdesivir) for the treatment of COVID-19 requiring hospitalization.
No vaccines available.

•

Impact: Even in young people, can cause strokes, seizures and
Guillain-Barre syndrome — a condition that causes temporary
paralysis, may also increase the risk of developing Parkinson's disease
and Alzheimer's disease.

•

Economy: In US experienced two consecutive quarters of declines in
GDP; a decrease of 9.1 percent in the second quarter of 2020. To put
this contraction into historical context, quarterly GDP had never
experienced a drop greater than 3 since record keeping began in 1947
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The Relevance: COVID-19 Pandemic
• 10/29/2020, there have
been 44,351,506 confirmed cases
• U.S.: 6.5 million infected, 1,171,255 deaths
• According to CDC, The principal mode by which
people are infected with SARS-CoV-2 is through
exposure to respiratory droplets carrying
infectious virus.
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The Solution: KTH-COV1
• KTH-COV1’s Early Positive Data Against
SARS-CoV-2
• Kalos peptides inhibited CoV-2 spike protein
from binding to the ACE receptor which is a
primary step in viral infection by up to 42%
• A variation of Atrial Natriuretic Peptide (ANP),
found in the heart, kidneys and bone.

Kalos
Peptide

• Patented new chemical entities
• KTH-222 will be initially studied in hospitalized
patients with severe manifestations of COVID19 disease.
• The primary outcome is time to recovery by day
29 after a 10-day course of the drug.
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Why Now? Race to save lives and economy
Top Antiviral Competitor:
• Gilead
Antiviral and Vaccine Development:
• Pfizer
• Moderna
• AbbVie
• Amgen
• AstraZeneca
• BMS
• Evotec
• GSK
• JnJ
• KSQ Therapeutics
• Eli Lilly
• Merck
• Novartis
• Roche
• Sanofi
• Takeda
• Vir Biotechnology

Over 20 antiviral candidates in four classes:
• Hydroxychloroquine
• Protease Inhibitors
• Convalescent plasma
• Peptides
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KTH-COV1 Market Viability
•

All peptides used in this
project were eight amino
acids in length

•

All were unmodified, and
contained all-natural amino
acids

•

All tested peptides were
based on the patented Kalos
antiproliferation motif

•

The sequence of Angiotensin
II is also largely consistent
with this theme

•

Peptides are highly potent,
highly selective and can be
tailored for specific targets

Global Peptide Therapeutics Market 2019-2023
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Kalos Peptides and SARS-CoV-2
• Noted in early 2000’s that angiotensin II (AII) may play a role in tumor growth*
• AII contains almost complete Kalos ACM (7 of 8 positions)
• Discovered that SARS-CoV-2 spike protein RBD binds to ACE2 receptor
• RBD contains complete Kalos ACM
• Kalos peptides inhibit RBD/ACE2 binding

*For review: Deshayes and Nahmias, Trends Endocrin Metab 16, 293-299, 2005

SARS-CoV-2 Spike RBD Binding Assay
• ELISA format
• Measures ability of SARS-CoV-2 Spike protein RBD conjugated to
detection antibody to bind to ACE2 protein attached to plate

From: RayBiotech, Inc. 2020

The ANP Family of Peptides
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• Human NPPA (1p36.21; Pro-ANP, 126aa) is cleaved to yield four bioactive peptides: KP, LANP,
VDL, and ANP
• ANP mediates cardiac-sympathetic nervous system and renin-aldosterone axis effects
– The other peptides cleaved from Pro-ANP also have renal effects

• At supra-physiological concentrations ANP family peptides (KP, LANP, VDL, and ANP) exhibit
antiproliferative activity
– Limits the growth of cancer cells (pancreas, lung, breast, colon, prostate, ovary, renal)
– Does not affect normal cells.

• Intrigued by the ability of these peptides to spare healthy human cells, Kalos is pursuing these
findings as a new approach to anticancer drug discovery
12/15/2020

Published Effects of ANP Peptides
• Decreased the growth of human cancer cell tumors in xenograft models
–Used smaller implants (106 cells; no Matrigel®) à may be measuring
tumor establishment more that progression
–Up to 98% reduction in tumor growth with many complete remissions
• Decreased the growth of human cancer cells in vitro
• Did not inhibit the growth of normal cells (i.e., not transformed or mitogenically
stimulated)
• Did not have major side effects in humans or mice (xenograft tumor models)

12/15/2020

Effects of ANP Peptides in Xenografts
•Mice xenografted with smaller implants
•SC infusion of ANP, KP, LANP, and VDL inhibited tumor growth
•Use of IV bolus produces similar results
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The Anti-Cell Proliferation Motif (ACM)
•ANP, ANP analogs (e.g., cANF4-23, BNP), and other ANP family
peptides (KP, LANP, VDL) all have antiproliferative effects
•These peptides, however, have little obvious sequence or structure
homology
•Common activity might be conferred by a shared motif, rather than a
common sequence or structural feature
•Comparison of active peptides revealed that they all contained a
common, 8-amino acid length motif
•Peptides consisting of this motif alone exhibit all the cellular effects of
the parent peptides in vitro
2/15/2020

• Positional SAR scanning revealed that better
activity was associated with certain sequence
elements
–Amino acid residues at certain positions
–Patterns of residues at adjacent positions
• A greater number of preferred sequence
elements correlated with higher potency
• KTH-222, with 8 preferred sequence elements,
had the highest potency
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Effect of ACM Peptides on Cancer Cells
• Modest decrease in cell number (below)

HPAC – Pancreatic Cancer

• Less cells with a mesenchymal (fusiform)
morphology (right)
• ACM peptides decrease “invasiveness” of
cancer cells

Control Peptide

A-549 – Lung Cancer

• No overt cytotoxicity

Control Peptide

PC-3 – Prostate Cancer

12/15/2020

Control Peptide

Biochemical Activity of KTH-222
• KTH-222 interferes with tubulin dynamics
• Inhibits the morphological transitions in the cells
• The effect of KTH-222 is synergistic with that of paclitaxel (low dose)

Mechanism of Action of KTH-222
• Internalized by binding to NPRC on surface of cells
• Interferes with dynamics of tubulin in the cytoplasm
• Tubulin function disruption makes cells unable to assume or maintain mesothelial
morphological characteristics
• Reduces attachment and invasiveness of cells leading to inhibition of cell growth in vitro and
of tumor growth in vivo
• Does not cause overt cytotoxicity like other tubulin-acting drugs (e.g., taxanes) because
peptide is too large to enter the nucleus, but may synergize with their effects in the cytoplasm

Confidential

Pancreatic Cancer – KTH-222 vs. VDL
• MIA PaCa-2 human pancreatic cancer cells in nude mice
• Conventional xenografts (5 x 106 cells in Matrigel®)
• KTH-222 delays MIA PaCa-2 xenograft tumor growth and extends survival; VDL is much less
active in this model
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Pancreatic Cancer – KTH-222 First Line
•KTH-222 produces a greater reduction in tumor size than Gemcitabine
•KTH-222 increased survival longer than Gemcitabine
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Pancreatic Cancer – KTH-222 Tolerance
•No weight loss with KTH-222 compared to significant decrease with
gemcitabine
•Consistent with fewer toxic effects / better tolerance
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Pancreatic Cancer – KTH-222 Maintenance
• KTH-222 treatment delays tumor growth and improves survival in MIA CaPa-2
xenograft mice that have become resistant to standard of care drugs
Control

1200

Gemcitabine + Abraxane

Tumor Volume (mm3)

1000

Gemcitabine + Abraxane + Sunitinib

800

Gemcitabine + Abraxane + Sunitinib -> KTH222

600

Poly. (Control)

400
Poly. (Gemcitabine + Abraxane)

200

Poly. (Gemcitabine + Abraxane + Sunitinib)

0
0

20

40

60

Days
Xenograft Study:TD3651
G: 80mg/kg ip (Q3D x 4); A: 30mg/kg iv (Q3Dx4);
S: 40mg/kg po (Day 13 QD x 21); K: 0.5mg/kg iv (Day 41 TIW)

80

Poly. (Gemcitabine, Abraxane, Sunitinib ->
KTH-222)

Ovarian Cancer – KT-252620 Maintenance
•K252620 treatment of OVCAR-3 xenograft mice previously treated with
Paclitaxel, delays tumor growth and increases time of survival

RBD Binding Inhibition by Kalos Peptides
•Preliminary screening of Kalos peptide library found two peptides with
inhibitor activity in nanomolar to micromolar range

Next Steps in COVID-19 Program

•Complete SAR development using ELISA assay

•Re-test best peptides in cell infectivity assay

•Begin clinical development

Appendix

