
Harnessing the power of innate immunity
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Bringing Hope for Truly Transformational Therapies

Qu Biologics is developing a
revolutionary immunotherapy
platform Site Specific
Immunomodulators (SSIs)

• designed to transform the treatment of
chronic disease by restoring innate
immune function in a safe and targeted
way

To Cure Crohn’s disease and ulcerative colitis

To Transform cancer treatment

To Cure or transform a broad range of important diseases by restoring innate
immune function in a safe and targeted way



• Completed three Phase 2 clinical trials in lung cancer,
Crohn’s disease, and ulcerative colitis with compelling
results

• Treated more than 360 patients in clinical trials and
compassionate use programs with very good safety
profile

• Robust patent portfolio with 74 patents issued and 49
applications pending across 5 patent families

• USD $25 million in funding raised from private investors
and non-dilutive funding

• Strong inspired team ready to deliver on SSIs’
remarkable potential

• Qu Biologics is raising USD$4M in a convertible note
bridge round to further SSI development/milestones in
preparation for a USD$35M pre-IPO funding round

Qu’s
Accomplishments
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QBECO IBD Trials: Consistent Results Across Four Clinical Studies

Confidential

• Clinical symptom response and remission across all trials

• Endoscopic response/remission evidence in both CD and UC

• Histological response in UC, with trend in interim analysis in CD

• Cytokine biomarkers in both CD and UC consistent with QBECO SSI’s novel MOA

Four QBECO IBD Trials to date:

1. 12 patients with moderate-to-severe CD or UC treated in a compassionate use program: completed

2. Phase 2 randomized placebo-controlled double-blind clinical trial in moderate-to-severe Crohn’s disease (n=68):
completed (QBECO-CD-01)

3. Phase 2 open-label study in moderate to severe ulcerative colitis (n=11): completed (QBECO-UC-01)

4. Fully enrolled (n=20) in follow-on open-label study in moderate-to-severe Crohn’s disease to assess endoscopic
improvement/remission at Week 16, Week 26 and Week 52

• last patient last visit Nov 30th, 2020

• this n=20 study is the first stage of a 170-patient CD study (QBECO-CD-02) , with a 150-patient randomized
controlled trial second stage
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What We are Doing Differently: Why it’s Transformative

Qu’s SSIs activate a previously unrecognized immunological response that evolved to safely and effectively

restore normal immune function through multiple important immune pathways in a targeted organ

• When pathology is absent, the SSI activated organ-targeted immune response is muted (enabling safety).

• When pathology is present, the SSI response is targeted to pathology (enabling focussed restoration of
normal immune function).

Qu’s SSIs overcome the 3 important limitations of current drug development that targets single receptors

/pathways:

1. Reduced Toxicity – SSIs are designed to restore normal immune function. Drugs that target single
receptors/pathways force the immune system in one direction resulting in risk of toxicity.

2. Sustained Efficacy – SSIs restore normal immune function through multiple important immune pathways.
Drugs that block a single receptor/pathway lose efficacy over time since parallel immune pathways take
over.

3. Treating the underlying cause, not the end-result – Dozens of highly coordinated pathways are
dysregulated in chronic immune related disease. It isn’t possible to return this myriad of pathways to health in
a safe or effective way by blocking a single receptor/pathway, whereas this is exactly what SSIs are designed
to do.



• Hygiene hypothesis: Over the last 80 years, as the
incidence of acute infection has dramatically decreased due
to vaccination and improved hygiene, the incidence of
chronic immune-related diseases has dramatically
increased.

• Qu has discovered the immunological mechanism that
underlies this – the organ specific restoration of innate
immunity by acute infection

• Innate immune dysregulation is a common feature of
immune related diseases. Innate immune function plays an
essential role in modulating adaptive immunity and the
microbiome, controlling inflammation and maintaining
health. 1,2,3

• Qu’s SSIs stimulate a targeted organ-specific restoration
of innate immunity to reverse the immune (innate and
adaptive) and microbiome dysregulation that underlies
chronic immune related diseases

• The prevention of acute infection by vaccination was the most important medical advance in the 20th century
• We believe the prevention and treatment of chronic immune related diseases by SSIs, which reverse the innate immune

dysregulation that underlies the Hygiene Hypothesis, we will be equally transformative this century
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Sources: Bach, N Engl J Med. 2002: 347:911-920

Acute Infection Immune Related Disease

Qu’s SSIs and the Hygiene Hypothesis

6 Non-confidential

1Trained immunity: a program of innate immune memory in health and disease. Netea MG et al, Science. 2016 Apr 22; 352(6284): aaf1098
2The cells that mediate innate immune memory and their functional significance in inflammatory and infectious diseases. Gardiner CM & Mills KH, Semin Immunol. 2016 Aug;28(4):343-50
3Autophagy in health and disease: A comprehensive review. Saha S et al, Biomed Pharmacother. 2018 Aug;104:485-495.



SSI Platform QBKPN (Lung)
derived from Klebsiella pneumoniae
to treat:

 Lung cancer
 COPD
 Asthma

QBSAU (Skin, Soft Tissue, Bone)
derived from Staphylococcus aureus
to treat:

 Melanoma
 Breast cancer
 Bone cancer
 Autoimmune arthritis (e.g., RA)

QBECO (GI)
derived from Escherichia coli
to treat:

 Pancreatic cancer
 Colon cancer
 Inflammatory Bowel Disease

 Crohn’s disease
 Ulcerative colitis

7 1Netea et al. 2016. Science 352(6284)

Qu Biologics’ IP is based on the discovery that acute infection (or the SSI platform) stimulates
an organ-specific recruitment of activated innate immune cells targeted to the organ in
which the bacterial species is endogenous. SSIs:
• safely and effectively restore normal innate (and adaptive) immune function in the

targeted organ
• reverse immune related pathology in through multiple important immune mechanisms
• have application across a range of important immune related diseases
• are derived from inactivated bacteria and are formulated to activate innate immunity in

this targeted manner.

COMPOSITION
• Each organ-specific SSI, derived from an inactivated pathogenic serotype of a single

bacterial species that is an endogenous common cause of infection in the targeted organ,
directs an organ-specific recruitment of activated immune cells to the targeted organ

• SSIs are made from inactivated bacteria and thus, do not cause infection, but contain the
components that create this targeted innate immune cell recruitment

ADMINISTRATION
• SSIs are self-administered by subcutaneous injection every second day

MECHANISM
• SSIs recruit activated innate immune cells to the targeted organ through hematopoiesis,

trained innate immunity1 and organ specific chemokine release, resulting in modulation
of multiple critical immunological mechanisms that restore normal innate and adaptive
immune function and microbiome in the targeted organ

The immunological basis of, and evidence supporting, the SSI platform is published in: Kalyan, S. et al. Distinct inactivated bacterial-based
immune modulators vary in their therapeutic efficacies for treating disease based on the organ site of pathology. Sci Rep. 10, 5901-z (2020).

https://doi.org/10.1038/s41598-020-62735-z
https://doi.org/10.1038/s41598-020-62735-z
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Lung Cancer Model GI Cancer Model Skin Cancer Model

Organ-Targeted & Broadly Applicable
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Lung infection
(Streptococcus pneumoniae infection)

Skin Infection
(Pseudomonas aeruginosa infection)

GI infection
(Salmonella enterica infection)

N = 5; **** p < 0.0001

N = 5; ** p < 0.01

N = 10-20; ** p < 0.01

N = 6; **** p < 0.0001
N = 6; **** p < 0.0001

N = 6; **** p < 0.0001

• Only the SSI designed to target the specific organ was effective in each model, demonstrating SSI organ specificity in both cancer and infection

• In each infection model, the infection was caused by different species than the species from which the effective SSI is derived, indicating the therapeutic
effect was due to activation of innate immunity, which confers broad potential application across many different bacterial and viral infections

Qu’s 3 organ-targeted SSIs and placebo were tested (s.c. administration) in mouse lung, GI and skin models of cancer (top) and infection (bottom)

This work is published in: Kalyan, S. et al. Distinct inactivated bacterial-based immune modulators vary in their therapeutic efficacies for treating disease based on the organ site of pathology. Sci Rep. 10,
5901-z (2020).

https://doi.org/10.1038/s41598-020-62735-z
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Mechanism of Action: SSI Site Specificity
1. SSI s.c. injection activates danger signaling

resulting in
2. systemic release of cytokines
3. which induce hematopoiesis with the

consequent release of primed monocytes
into the blood stream

4. SSI is engulfed and packaged by immune
cells at the injection site and carried
systemically but it is only in the targeted
organ that resident trained innate immune
cells, which have frequently been exposed to
that bacterial species (since it is
endogenous in that organ), are activated
resulting in organ-specific chemokine
release

5. which results in organ-specific recruitment
of the newly released primed monocytes

6. resulting in restoration of innate immune
function in the targeted organ, which restores
normal adaptive immune function and thus,
the restoration of the innate and adaptive
immunologic effector functions specific to
the disease indication

In this illustration, the SSI is
QBKPN and the targeted organ is
the lung

The MOA of the SSI platform is published in: Kalyan, S. et al. Distinct inactivated bacterial-based immune modulators vary in their therapeutic efficacies for treating disease based on the
organ site of pathology. Sci Rep. 10, 5901-z (2020).

https://doi.org/10.1038/s41598-020-62735-z
https://doi.org/10.1038/s41598-020-62735-z


Crohn’s Disease Unmet Need & Market Opportunity
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SYMPTOMS & COMPLICATIONS:

Ulcers, diarrhea, abdominal pain/cramps,
fever, fatigue, weight loss, perianal fistulas

Crohn’s disease:

Chronic inflammatory disease with a
relapsing and remitting course that can
affect any part of the gastrointestinal tract
from the mouth to the anus

Incidence of Crohn’s disease is rising
worldwide as per the hygiene hypothesis

Highest prevalence is in the Western world
(North America, Europe, Australia and New Zealand)

An estimated 1.8 million individuals will be
diagnosed by 2026 in the major markets

2%

Sales across the global Crohn’s disease market

are expected to reach $13.4B by 2026

Germany

France

United States

Italy

Spain

United Kingdom

Japan

4%

87%

3% 1% 2%1%

• There is currently no cure for Crohn’s disease and
treatment is life-long

• The goal of current treatments is to control symptoms by
suppressing the adaptive immune system and
inflammation

• Only 25-40% of patients enter remission with a specific
therapy

• Of those that do, 30% lose remission each year

• There is a clear unmet need for a new approach to
treating this challenging disease
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Crohn’s Disease (CD): Addressing the Underlying Etiology

A meaningful explanation for CD and its definitive treatment must address the following important features:

• Over-reactive adaptive immune response in response to bacterial pathogens (with high antibody titers to
bacterial pathogens)

• Bacterial dysbiosis and infection with a range of bacterial pathogens, with granuloma formation

• Suppressed/dysregulated innate immunity1,2,3

• CD patients have suppressed innate immune response to bacteria

• Many genetic polymorphisms which predispose to CD are related to innate immunity and important
functions of innate immunity, including autophagy, barrier function, and bacterial clearance

• Evidence suggests that CD may be a primary innate immune deficiency

1 Revisiting Crohn’s disease as a primary immunodeficiency of macrophages. Casanova JL and Abel L, JEM 2009: 1839-43
2 Crohn’s disease as an immunodeficiency. Hayee et al, Expert Rev Clin Immunol, 2010 July; 6(4): 585-96
3 Making Sense of Crohn’s disease – a new look at an old disease. Segal AW, F1000Research 2016, 5:2510

• The current immunosuppressive CD treatment paradigm (e.g., Humira, Remicade, Imuran, etc.) was originally based on
the outmoded hypothesis that CD is an autoimmune disease, which it is not

• Suppressing immune function is unwise in the context of a disease in which bacterial dysbiosis, bacterial infection, and
suppressed innate immunity play an important role

• Qu’s QBECO SSI is designed to treat CD very differently by restoring innate immune function in the GI tract, which
restores barrier function, autophagy, and the clearance of infection and dysbiosis, removing the trigger for the over-
reactive adaptive immune response. Rather than suppressing immune function, QBECO SSI restores immune function.



Before QBECO Treatment QBECO Treatment

• The overreactive adaptive immune response in CD is to pathogenic bacteria, not to self antigens
• Evidence suggests that underlying this overreactive adaptive immune response may be an innate immune deficiency1,2,3 (illustrated as red

macrophages below), resulting in reduced barrier function, poor bacterial clearance, bacterial infection, dysbiosis, and a consequent
overreactive adaptive immune response to these pathogenic bacteria

• Rather than suppressing the adaptive immune response like current treatments (e.g., Humira, Remicade, Entyvio, Stelara, etc.), Qu’s QBECO
SSI is designed to recruit activated innate immune cells to the GI tract (illustrated as green macrophages below), restoring innate immune
and barrier function and clearing pathogenic bacteria, thus, removing the underlying trigger for the overreactive adaptive immune response,
resulting in disease resolution and potential long-term remission/cure off medications

Current
Treatments

12

QBECO SSI: Transforming Crohn’s Disease Treatment

1 Revisiting Crohn’s disease as a primary immunodeficiency of macrophages. Casanova JL and Abel L, JEM 2009: 1839-43
2 Crohn’s disease as an immunodeficiency. Hayee et al, Expert Rev Clin Immunol, 2010 July; 6(4): 585-96
3 Making Sense of Crohn’s disease – a new look at an old disease. Segal AW, F1000Research 2016, 5:2510
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Qu’s 1st Phase 2 CD Clinical Trial: QBECO-CD-01

Patients
N=68

Blinded Placebo Blinded QBECO
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Treatment

Open-label
QBECO

Non-responder

Moderate-to-severe CD
CDAI 220 - 450

Study DesignTrial Summary

Study Design

Randomized, placebo-controlled double-
blinded Phase 2 study for adults with
moderate-to-severe Crohn’s disease
(CDAI baseline score: 220-450)

Study Period 24 weeks

Primary Endpoint Clinical improvement at Week 8

4 Trial Sites
Gastrointestinal Research Institute,
University of Alberta, Toronto Digestive
Disease Associates, University of Calgary

Lead Investigator

Dr. Brian Bressler
Director, Advanced IBD Training
Program; Gastrointestinal Research
Institute (GIRI)

# of participants 68

Administration Subcutaneous injection of placebo/SSI

N=34 N=34

N=9 N=22 N=16 N=14

Responder Non-responder Responder
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QBECO-CD-01: Strong Response to QBECO
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All groups treated with QBECO continued to improve Week 8-16

• Blinded QBECO (Wk 8 Responders) continued to improve to Week 16,
whereas blinded placebo (Wk 8 responders) began to lose response

• Placebo Wk 8 non-responders switched to QBECO (P-Q) had a strong
response to QBECO similar to the initial group randomized to QBECO

• Even QBECO Wk 8 non-responders (Q-Q) continued to improve to Week 16

Placebo→QBECO

QBECO→QBECO

Strong Response to QBECO

• Substantial differentiation from placebo by Week 8 primary endpoint in
improved symptoms and CDAI score

• Continued improvement to Week 16 with ongoing QBECO treatment

• QBECO response correlated with increase in cytokines associated with
innate immune activation, confirming mechanism of action

This work was published in: Sutcliffe, S. et al. Novel Microbial-Based Immunotherapy Approach for Crohn’s Disease. Front. Med. 6, 170 (2019).

Treatment

Placebo

QBECO

https://www.frontiersin.org/articles/10.3389/fmed.2019.00170/full
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QBECO-CD-02: Current Study (20+150 patients)

Enrollment

Screening (endoscopy)

Week 16 endoscopy

End of study

Week 26 endoscopy

Week 52 endoscopy

Informs
induction

point

Stage 1 (20 patients)

Fully Enrolled

Stage 2 (150 patients)

QBECO SSI

Week 16 or 26 endoscopy

Week 52 endoscopy

Enrollment and Randomization

Placebo

End of study

Screening (endoscopy)

• Induction of remission assessed at Week
16 and Week 26

• Maintenance of remission assessed at
Week 52

• Clinical, endoscopic and histological
response to be assessed

• Assessment of genetic correlation

• Confirmation of biomarkers
correlated with QBECO response and
time to response

• Assessment of QBECO
modulation of the microbiome
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QBECO-CD-02 Interim Data: Good Symptom Response

Change in Pain
with QBECO Treatment

Change in Loose Stool Frequency
with QBECO Treatment

Good response by Week 16 for both pain and loose stool frequency with continued response and
remission through to Week 52

Clinical symptom remission criteria

P
a
in

S
c
o

re

S
to

o
l

S
c

o
re

• Graph depicts all data points in all patients in study to date
• 55% of study participants previously failed anti-TNFα therapy (i.e., difficult to treat patient group)
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QBECO-CD-02: Sustained Pain Reduction Over 52 Weeks

Change in Pain with QBECO Treatment

pain remission criterionP
a
in
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re
• Pain reduction response occurs quickly (by Week 8) and is sustained over 52-week treatment period

• 9 of 10 patients in remission by pain score after 52 weeks of treatment

Data timepoints for all patients who have completed 52 weeks of QBECO treatment to date



QBECO-CD-02: Sustained Loose Stool Reduction Over 52-Weeks

Change in Loose Stool Frequency with QBECO Treatment

loose stool remission criterion
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• Reduction in loose stools occurs by Week 8 and continues to improve to Week 16 and is sustained

over 52-week treatment period

• 4 of 10 patients in remission by loose stool score after 52 weeks of treatment

Data for all timepoints for patients who have completed 52 weeks of QBECO treatment to date
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Clinical CD Phase 2: QBECO Decreases PMN Cell Infiltration
9 of 10 patients (90%) had a polymorphonuclear (PMN) infiltration score of 0 or 1 by Week 26, suggesting QBECO reduces inflammation

• High levels of PMN cells (neutrophils, eosinophils) in GI tissue in CD reflect bacterial invasion and chronic inflammation

• Interim analysis was done in current Phase 2 QBECO-CD-02 clinical study when the first 10 patients reached Week 26. QBECO treatment
was associated with a trend in decreased PMN infiltration at Week 16, Week 26 and Week 52
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p = 0.38
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Consistent Set of Biomarkers Correlated with QBECO Response
In our previous CD study, 8 cytokines were correlated (adjusted p values) with QBECO remission/response, suggesting that these cytokines may
be important biomarkers of QBECO MOA and/or efficacy

• 6 were statistically significant (adjusted p values) at Week 26 in the current study
• Eotaxin-1 is correlated with disease severity in IBD. Eoxtaxin-1 decreases significantly in QBECO remission patients.
• TGF-a is released in epithelial cell turnover (mucosal damage/repair). TGF-a decreases significantly in QBECO remission patients
• The other 6 cytokines are associated with inflammation and are substantially reduced in QBECO remission patients by Week 26

(indicating resolution of inflammation), even though these same cytokines were elevated at the early Week 8 and 16 timepoints in
QBECO-CD-01 (indicating initial activation of acute inflammation was associated with QBECO response)

adjusted p-values
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QBECO-CD-02: Evidence of Endoscopic Response/Remission

• To date, 6 patients (of 20 patients enrolled) have endoscopic response,
including 2 patients in endoscopic remission by central read and 2 more by
local read

• Additional endoscopic remission and response anticipated as patients continue
through their 52-week QBECO treatment course



QBECO SSI is ideally positioned in the evolving CD efficacy framework as per the new FDA approval endpoint guidelines

• QBECO SSI is designed to restore innate immune function to clear bacterial infection and dysbiosis and restore barrier
function, resulting in histological and mucosal healing in CD

• We anticipate higher endoscopic remission rates with QBECO than currently approved CD drugs

o Full data from current CD study available Q1 2021
o Upon positive data:

o Proceed to 150-patient randomized controlled trial designed to achieve statistical significance/pivotal study
o Establish global partnership for QBECO in IBD

Symptom Improvement

22

QBECO: Well Positioned in New CD Efficacy Framework

Endoscopic Improvement

• All current CD drugs were approved based on clinical symptom endpoints (CDAI)

• Clinical response/remission is not correlated with long-term outcome

• Regulatory approval has now shifted to include mucosal healing as assessed by
endoscopy, since it is a more objective endpoint and is correlated with long-term
outcome

• Current CD drugs have demonstrated limited endoscopic remission (approx. 10%)
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QBECO-UC-01: High Clinical, Mucosal and Histological Response

55%
Mucosal

Improvement

Histological
Improvement

Improved
Mucosal
Layer

Decreased
Neutrophil
Infiltration

Before Treatment After Treatment

73% clinical response rate at
Week 8 and/or Week 16

Histological improvement is correlated with
improved long-term outcome in UC

55% of patients had mucosal
& histological improvement at
Week 8 and/or Week 16

High QBECO UC mucosal and
histological improvement rates

QBECO response correlated with
the same biomarkers of innate
immune activation as in CD study
(see slide in CD section),
confirming QBECO MOA

Same

Biomarkers
as in CD study

73%
Response

Non-confidential

11-patient open label trial

This work was published in: Sham, H. P. et al. Immune Stimulation Using a Gut Microbe-Based
Immune Stimulation Using a Gut Microbe-Based Immunotherapy Reduces Disease Pathology
and Improves Barrier Function in Ulcerative Colitis. Front. Immunol. 9 (2018).

https://www.frontiersin.org/articles/10.3389/fimmu.2018.02211/full?
https://www.frontiersin.org/articles/10.3389/fimmu.2018.02211/full?
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QBECO-UC-01: QBECO Decreases Neutrophil Infiltration
QBECO decreases neutrophil infiltration in UC, which is correlated with improved prognosis
• 16 weeks of QBECO treatment resulted in a significant decrease in neutrophil infiltration in colonic tissue and an

associated substantial decrease in neutrophil chemokine IL-8 gene expression in colonic tissue
• Neutrophil infiltration in colonic mucosa in UC is predictive of prognosis, including future systemic corticosteroid use,

colectomy, and hospitalization.1

IL-8 Gene Expression Colonic Tissue
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p = 0.032

1 Pai, RM et al. Clinical Gastroenterology and Hepatology https://doi.org/10.1016/j.cgh.2019.12.011

This work was published in: Sham, H. P. et al. Immune Stimulation Using a Gut Microbe-Based Immune Stimulation Using a Gut Microbe-Based Immunotherapy Reduces Disease Pathology and Improves Barrier
Function in Ulcerative Colitis. Front. Immunol. 9 (2018).

https://www.frontiersin.org/articles/10.3389/fimmu.2018.02211/full?
https://www.frontiersin.org/articles/10.3389/fimmu.2018.02211/full?
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Competitors Qu Biologics

MECHANISM

EFFICACY

OUTLOOK

SAFETY

Suppress the adaptive
immune system to control
symptoms and inflammation

Restore innate immune
function in GI tract to clear
underlying pathology

Life-long treatments
with no cure

Potential for long-term
remission/cure off
medications

Significant risk of side effects
due to immunosuppression
(severe infection, increased
cancer risk)

Good safety profile
and tolerability
anticipated

Higher endoscopic and
histological response rates
anticipated, correlated with
improved long-term outcome

Confidential25

QBECO SSI: Competitive Advantages in IBD

MAINTENANCE 20 - 30% of responders lose
response each year

Sustained response
anticipated



QBECO/CD Clinical Development Plan and Timeline

Non-confidential26

Time from Funding Year 1 Year 2 Year 3 Year 4 Year 5 Year 6

QBECO-CD-02
Part 2: n=150 RCT

QBECO-CD-03
Phase 3: n=150 RCT

QBECO-CD-04*
(Comparability)

CMC

US FDA Regulatory

Interim
Analysis

IND BLA

GMP3 GMP4 GMP5

FPI CSR

FPI

FDA
Approval

* Comparability study of current GMP to commercial scale GMP, if required

CSR

Additional patients treated with QBECO for safety may be required in order to achieve sufficient safety
database for BLA



SSIs activate multiple important immune mechanisms
simultaneously to restore innate and adaptive immune
function in the tumor microenvironment:

• Downregulate PD-1

• Downregulate PD-L1

• Shift macrophage dominance from M2 to M1

• Upregulate NKG2D pathway

• Recruit and activate immune cells, including NK cells
and adaptive immune cells

SSI cancer mechanism of action and preclinical and early
clinical data published in Bazett et al. 2017, OncoImmunology

Non-confidential27

SSI Oncology Application
The most important immunological challenges in oncology
include:

1. Immune suppression in the tumor microenvironment
2. Inability of the immune system to recognize cancer cells

as a threat
3. Inability of activated immune cells (e.g., CAR-T cells) to

infiltrate into the tumor

SSI treatment solves all 3 of these important challenges:

• SSIs recruit activated innate immune cells to the tumor to
activate immune (both innate and adaptive) function in
the tumor through multiple important immune mechanisms

• SSIs upregulate NKG2D to make cancer cells more
‘visible’ to the immune system

• SSIs substantially increase activated innate and adaptive
immune cell infiltration into the tumor

By restoring both innate an adaptive immunity in the tumor,
SSIs enhance efficacy of other cancer treatments, which has
very important implications given the very good safety profile to
date of SSI treatment

By modulating the microbiome, SSIs may have further
important synergy with other cancer therapies



* p < 0.05; ** p < 0.01; *** P < 0.001; **** p < 0.0001

SSIs Enhance Efficacy of Other Cancer Treatments

28

By restoring both innate and adaptive immune function in the tumor microenvironment in the targeted organ, SSIs
work additively or synergistically to enhance efficacy of all cancer therapies tested to date in mouse models

Chemotherapy Sting Agonist Cancer Antigen Vaccine
n = 7 mice per group n = 8 mice per group

Lewis lung carcinoma B16 melanoma lung metastases B16 melanoma lung metastases

n = 5 mice per group

***



Transformative Potential of SSIs in CAR-T Cell Therapy

• Adoptive cell therapies (ACT), including CAR-T cell
therapy, have demonstrated remarkable success in the
treatment of some ‘liquid’ cancers, but have not been
successfully applied in solid tumors due to:

• inability of CAR-T cells to infiltrate into solid tumors

• immunosuppression in the tumor microenvironment

• SSIs work in combination with adoptive cell therapies
to overcome these limitations by:

• substantially increasing the recruitment of adoptive cell
therapies into solid cancer tumors through the targeted
organ-specific release of chemokines, including CXCL9 and
CXCL10

• working through multiple important immune pathways
simultaneously to activate anti-cancer immune function and
restore innate and adaptive immune function in the
tumor microenvironment, including M1 macrophage
polarization, upregulation of the NKG2D pathway and
downregulation of PD-1 and PD-L1

• Qu plans to partner with companies developing adoptive
cell therapies (including CAR-T cells) for the treatment of
solid tumors
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Lung Cancer Efficacy:
QBKPN (lung-targeted SSI)

and TCR-tg T cells
mouse model

In animal experiments done in collaboration at Dartmouth College:

• Combination QBKPN therapy significantly increased TCR-tg T cell (Pmel cells) anti-cancer
efficacy by increasing lung tissue infiltration of TCR-tg T cells

• Combination QBECO therapy increased NKG2D CAR-T cell anti-cancer efficacy SSIs by
increasing targeted organ-specific release of CXCL9, an important chemokine for T cell infiltration

Ovarian Cancer Efficacy:
QBECO (GI/IP-targeted SSI)

and NKG2D CAR-T cells
mouse model
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SSIs in Cancer: Promising Early Clinical Results
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Before SSI Treatment After SSI Treatment

12-month median survival advantage (HR=0.5)
case-matched analysis advanced cancers

Unadjusted Hazard Ratio (HR)
HR = 0.501 (95% C.I. = 0.301 to 0.832)
p-value (Log-Rank test) = 0.016

SSI (N = 43)

No SSI (N = 43)
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Phase 2 Study Lung Cancer:
PD-L1 and PD-1 expression
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Case Study:
Inoperable Pancreatic Cancer

Compassionate Use:
Survival Advantage

• In an exploratory phase 2 clinical trial in NSC lung cancer, QBKPN activated immune function, including decreasing PD-L1 and PD-1
expression, and had a strong safety profile

• More than 250 patients with advanced cancer were treated with SSIs in a compassionate use program

• Promising results in retrospective analyses in metastatic breast cancer and lung cancer and in a case matched study across a range of
advanced cancers

• Patients with lung cancer, breast cancer, colon cancer, prostate cancer, pancreatic cancer, melanoma, lymphoma, ovarian cancer, treated

• Excellent safety profile

Change in PD-L1 and PD-1 expression after
12 weeks of QBKPN SSI treatment

• Biopsy-confirmed inoperable pancreatic cancer
• QBECO SSI treatment for 2.5 years
• Cancer-free more than 8 years after diagnosis
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Cancer: Important Collaborations/Partnerships

Phase 2 Clinical
Study at

Academic
Immuno-oncology

Centre

• Phase 2 clinical study to confirm preclinical data demonstrating SSI
restoration of immune function in tumor microenvironment in
patients with colon cancer

• Study to commence July 2020, with full results in Q1 2021
• Positive results would validate:

• SSIs’ ability to overcome immuno-oncology’s greatest
challenges: immunosuppression and lack of immune infiltration

• SSIs’ potential, not only as a stand alone therapy, but its
potential to enhance efficacy of other cancer therapies

Collaborations/

Partnerships with
CAR-T cell
Companies

• SSI enhancement of CAR-T cell efficacy in solid tumors (lung
cancer, ovarian cancer) achieved in collaboration with Dartmouth
College

• Qu targeting CAR-T cell company collaborations/partnerships for
SSI/CAR-T cell combination therapy in a wide range of important
solid tumors



Innate immunity is our body’s first and, initially, only line of defense against emerging novel viral infections, such as
COVID-19. Thus, people with reduced innate immunity (including the elderly, immunosuppressed, and those with chronic co-
morbidities) are very susceptible to COVID-19 infection, morbidity and mortality. Prophylactic or therapeutic use of QBKPN
to optimize innate immunity in the lungs, could play an essential role in reducing morbidity and mortality in high risk groups.

• Prophylactic treatment with QBKPN lung-targeted SSI substantially reduced infection in a mouse lung viral infection model

Saline QBKPN
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QBKPN SSI: Substantially Reduces Viral Lung Infection

In collaboration with Dartmouth College, mice were prophylactically treated with either QBKPN or saline for 14 days prior
to exposure to a virus (MHV68) known to infect the mouse respiratory tract. MHV68 virus expresses luciferase, which was
used to assess the level of viral respiratory tract infection 3 days after exposure. As illustrated above, QBKPN prophylaxis
substantially limited viral infection.
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SSI Reduces Infection Morbidity/Mortality in Aged Mice

33

Survival of aged mice upon
S. pneumoniae exposure

In collaboration with McMaster University, aged mice (18+ months, n=8) were prophylactically treated for 3 weeks (every 2nd day) prior to S. pneumonia challenge with either
saline or QBKPN; significance in survival calculated with log-rank Mantel-Cox test, *p<0.03; significance in morbidity calculated with Tukey’s multiple comparison test, **p<0.05

Prophylactic treatment of aged mice with QBKPN (lung-directed) SSI substantially reduced morbidity (as
measured by weight loss) and mortality upon lung pathogen exposure
• Innate immune function declines with age, leaving the elderly at high risk of infection morbidity and mortality, as

seen in the COVID-19 pandemic
• SSIs are designed to restore innate immunity to prevent morbidity and mortality from infection in the elderly
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• Single dose and repeat dose 28-day animal toxicology
studies demonstrate no significant hematological or
histological findings even with full human dose in mice

• Excellent safety profile in 270-patient compassionate use
program

• Good safety profile in all 4 clinical trials to date

• Well tolerated with excellent treatment compliance
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Strong Safety Profile to Date



SSI Platform: Broad Application
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InflammationSSI

QBECO

QBKPN

QBSAU

Infection

Many other SSIs

Peritoneal infection6

Chronic Hepatitis B
C. Difficile

Viral/bacterial pneumonia6

Tuberculosis

Skin infection6

Osteomyelitis
Diabetic ulcers

Many other infections

• Published data in 11 important diseases: Crohn’s disease1, ulcerative colitis2, lung cancer3, colon cancer6, melanoma6,
pancreatic cancer6, COPD4, asthma5, pneumonia6, skin infection6 and peritoneal infection6

• Proof of principle demonstrated in 12 important diseases highlighted in orange below

• Other potential important disease indications indicated in black font

Colon cancer6

Pancreatic cancer6

Lung cancer3

Mesothelioma

Melanoma6

Sarcoma

Many other cancers

Oncology

Crohn’s disease1

Ulcerative Colitis2

Asthma4

COPD5

Rheumatoid Arthritis
Psoriasis

Many other chronic
inflammatory diseases

1 Sutcliffe, S. et al. Novel Microbial-Based Immunotherapy Approach for Crohn’s Disease. Front. Med. 6, 170 (2019).
2 Sham, H. P. et al. Immune Stimulation Using a Gut Microbe-Based Immune Stimulation Using a Gut Microbe-Based Immunotherapy Reduces Disease Pathology and Improves Barrier Function in Ulcerative Colitis. Front. Immunol. 9 (2018).
3 Bazett, M. et al. Harnessing innate lung anti-cancer effector functions with a novel bacterial-derived immunotherapy. Oncoimmunology 7, e1398875 (2017).
4 Bazett, M. et al. A novel microbe-based treatment that attenuates the inflammatory profile in a mouse model of allergic airway disease. Sci. Rep. 6, 35338 (2016).
5 Bazett, M. et al. Attenuating immune pathology using a microbial-based intervention in a mouse model of cigarette smoke-induced lung inflammation. Respir. Res. 18, 92-y (2017).
6 Kalyan, S. et al. Distinct inactivated bacterial-based immune modulators vary in their therapeutic efficacies for treating disease based on the organ site of pathology. Sci Rep. 10, 5901-z (2020).

https://www.frontiersin.org/articles/10.3389/fmed.2019.00170/full
https://www.frontiersin.org/articles/10.3389/fimmu.2018.02211/full?
https://www.tandfonline.com/doi/full/10.1080/2162402X.2017.1398875
https://doi.org/10.1038/srep35338
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5433159/
https://doi.org/10.1038/s41598-020-62735-z


• We have four programs in IBD, Oncology, Inflammatory Lung Diseases, and Infection
• Through collaboration and partnership, we aim to substantially expand the scope and number of SSI

clinical programs across the wide range of oncology, chronic inflammatory, and chronic infectious diseases
for which SSIs have transformative potential

Program SSI – indication Pre-clinical Phase I Phase II Phase III

Inflammatory Bowel Disease
(IBD)

QBECO - Crohn’s Disease (CD)1

QBECO - Ulcerative Colitis (UC)2

Oncology

QBKPN - Lung cancer (NSCLC)3

QBECO – Colon cancer4

QBECO - Pancreatic cancer4

Inflammatory Lung Diseases
BKPN – COPD5

QBKPN – asthma6

Infection QBKPN - Viral pandemics

Qu Biologics’ SSI Platform Pipeline
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1 Sutcliffe, S. et al. Novel Microbial-Based Immunotherapy Approach for Crohn’s Disease. Front. Med. 6, 170 (2019).
2 Sham, H. P. et al. Immune Stimulation Using a Gut Microbe-Based Immune Stimulation Using a Gut Microbe-Based Immunotherapy Reduces Disease Pathology and Improves Barrier Function in Ulcerative Colitis. Front. Immunol. 9 (2018).
3 Bazett, M. et al. Harnessing innate lung anti-cancer effector functions with a novel bacterial-derived immunotherapy. Oncoimmunology 7, e1398875 (2017).
4 Kalyan, S. et al. Distinct inactivated bacterial-based immune modulators vary in their therapeutic efficacies for treating disease based on the organ site of pathology. Sci Rep. 10, 5901-z (2020).
5 Bazett, M. et al. Attenuating immune pathology using a microbial-based intervention in a mouse model of cigarette smoke-induced lung inflammation. Respir. Res. 18, 92-y (2017).
6 Bazett, M. et al. A novel microbe-based treatment that attenuates the inflammatory profile in a mouse model of allergic airway disease. Sci. Rep. 6, 35338 (2016).

https://www.frontiersin.org/articles/10.3389/fmed.2019.00170/full
https://www.frontiersin.org/articles/10.3389/fimmu.2018.02211/full?
https://www.tandfonline.com/doi/full/10.1080/2162402X.2017.1398875
https://doi.org/10.1038/s41598-020-62735-z
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5433159/
https://doi.org/10.1038/srep35338


SSIs: Broad and Strong IP protection

• Qu has strong intellectual property protection for its SSI platform with 74 patents issued and
49 applications pending

• IP filed in six important patent families:
• Cancer

• Chronic inflammatory diseases

• Infection

• Innate receptor agonist therapeutics

• Site Specific IBD Immunotherapy biomarkers

• Enhanced adoptive T cell therapies in solid tumors

• The most recent patent applications, which covers the broad application of Qu’s SSI in
combination with CAR-T cells were filed in 2017 and 2018

• Additionally, since SSIs are a novel biologics platform, it is expected that Qu’s SSIs will receive a
minimum of 12 years of data exclusivity in the US, 10 years in the EU, and 8 years in Japan
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Hal Gunn, MD
CEO, BOD

Julia Levy, PhD, OC
BOD
Co-founder and past-CEO QLT

Mike Leschuk, CA, CPA
BOD
Past-VP Finance, London Telecom

Yuchen Xia, MMath
BOD
Founder New Horizon Investment
Management

Robert E. Pelzer, LLB
BOD
Past-President Novartis Corporation

Simon Sutcliffe, MD
Chief Medical Officer, BOD

MANAGEMENT TEAM

Simon Sutcliffe, MD
Chief Medical Officer, BOD

• Past President and CEO of Ontario Cancer
Institute, Princess Margaret Hospital and BC
Cancer Agency

• President of International Cancer Control
Congress Association

Hal Gunn, MD
Chief Executive Officer, BOD

• Founder of Qu Biologics

• Founder and past CEO of Inspire Health

• Inspired innovator and entrepreneur

Jim Pankovich, MSc, MBA
VP, Clinical Operations & Drug Development

• Over 20 years experience in drug development

• Past CSO of CIHR Canadian HIV Trials Network

• Past Senior Director at MIGENIX

Alun Rees
VP, Manufacturing

• 30 years experience in cGMP manufacturing

• Past Director of Manufacturing at STEMCELL

• Past Director of Product Operations at QLT

Shirin Kalyan, PhD
Director, Scientific Innovation

• Adjunct Professor, Medicine, University of BC

• Translational innate immunologist

• Awarded Humboldt Fellowship (Germany)

BOARD OF DIRECTORS

Meet The Team
Experienced and passionate team committed to deliver the promise of SSIs

Non-confidential38



Qu’s Strong Team of Advisors, Collaborators and Academic Partners
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Industry Partners

Clinical Partners

Dr. Brian Bressler
Dr. John Marshall
Dr. Kenneth Atkinson
Dr. Stephen Lam

Scientific Advisory Board

Dr. Dieter Kabelitz
Dr. Rafick-Pierre Sekaly
Dr. Bruce Vallance
Dr. Balfour Sartor

Clinical Advisory Team

Dr. William Sandborn
Dr. Brian Feagan
Dr. John Marshall
Dr. Brian Bressler

Dr. David Mullins

Dr. Bruce Vallance
Dr. HT Law

Dr. Adam Schuhendler

Dr. Christoph Borchers
Dr. Dave Schibli

Dr. Jeremy Hirota

Academic Partners
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