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DISCLAIMER
This document, which is personal to the recipient and has also been prepared by, and is the sole responsibility of, 4D pharma plc (the “Company”), comprises these presentation slides (the
“Slides”) for the sole use at a presentation concerning the Company.
The information in these Slides does not constitute or form part of an admission document, listing particulars or prospectus relating to the Company or any subsidiary of the Company (together
the “Group”), does not constitute an offer or invitation to purchase or subscribe for any securities of the Company, and should not be relied upon in connection with a decision to purchase or
subscribe for any such securities. The Slides and the accompanying verbal presentation do not constitute a recommendation regarding any decision to sell or purchase securities in the
Company.
The Slides and the accompanying verbal presentation are confidential, and the Slides are being supplied to you solely for your information and, unless otherwise agreed in writing by the
Company, may not be reproduced, distributed or otherwise disclosed to any other person, or published (in whole or in part) for any purpose. No reliance may be placed for any purpose
whatsoever on the information contained in the Slides and the accompanying verbal presentation or the completeness or accuracy of such information. No representation or warranty, express
or implied, is given by or on behalf of the Company or its shareholders, directors, officers or employees, or any other person as to the accuracy or completeness of the information or opinions
contained in the Slides and the accompanying verbal presentation, and no liability is accepted for any such information or opinions (including in the case of negligence, but excluding any liability
for fraud).
The Slides contain forward-looking statements, which relate (among other things) to the Group’s proposed strategy, plans and objectives. By its very nature, such forward-looking information
requires the Group to make assumptions that may or may not materialise. Such forward-looking statements may be price-sensitive and involve known and unknown risks, uncertainties and
other important factors beyond the control of the Group that could cause the actual performance or achievements of the Group to be materially different from such forward-looking statements.
Accordingly, you should not rely on any forward-looking statements, and the Group accepts no obligation to disseminate any updates or revisions to such forward-looking statements.
This presentation has not been verified and is subject to further changes and amendments. The Slides and their contents are directed only at persons who fall within the exemptions contained
in Articles 19 and 49 of the Financial Services and Markets Act 2000 (Financial Promotion) Order 2005 (such as persons who are authorised or exempt persons within the meaning of the
Financial Services and Markets Act 2000, and certain other persons having professional experience relating to investments, high net worth companies, unincorporated associations or
partnerships and the trustees of high value trusts) and persons to whom distribution may otherwise lawfully be made. Any investment, investment activity or controlled activity to which the
Slides relate is available only to such persons and will be engaged in only with such persons.
Persons of any other description, including those that do not have professional experience in matters relating to investments, should not rely or act upon the Slides. The Slides should not be
distributed, published, reproduced or otherwise made available in whole or in part by recipients to any other person and, in particular, should not be distributed to persons with an address in the
United States of America, Australia, the Republic of South Africa, the Republic of Ireland, Japan or Canada, or in any other country outside the United Kingdom where such distribution may lead
to a breach of any legal or regulatory requirement. No securities commission or similar authority in Canada has in any way passed on the merits of the Company’s shares, and any
representation to the contrary is an offence. No document in relation to the Company’s shares has been, or will be, lodged with, or registered by, The Australian Securities and Investments
Commission, and no registration statement has been, or will be, filed with the Japanese Ministry of Finance in relation to the Company’s shares. Accordingly, subject to certain exceptions, the
Company’s shares may not, directly or indirectly, be offered or sold within Canada, Australia, Japan, South Africa or the Republic of Ireland or offered or sold to a resident of Canada, Australia,
Japan, South Africa or the Republic of Ireland. The Company’s shares have not been, and will not be, registered under the United States Securities Act of 1933 (as amended, the “US
Securities Act”), or with any securities regulatory authority of any state or other jurisdiction of the United States, and may not be offered or sold within the United States or to, or for the account
or benefit of, any US Person as that term is defined in Regulation S under the US Securities Act. The Company has not been registered and will not register under the United States Investment
Company Act of 1940, as amended.
By attending the presentation and/or accepting this document you agree to be bound by the foregoing limitations and restrictions and, in particular, will be taken to have represented, warranted
and undertaken that you have read and agree to comply with the contents of this notice.
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AN INTEGRATED, END-TO-END MICROBIOME PLAYER
4D pharma is a leader in the development of single strain Live Biotherapeutics, a novel
class of drug derived from the human gut microbiome

Platform
&
Research

Development
&
Manufacturing

Clinical
Development

The Company

MicroRx® platform - focus on functionality
Research collaboration with

in vaccines

World-leading IP estate

Unique end-to-end capability and expertise
cGMP certified
Production for 4 clinical trials in parallel

4 clinical-stage candidates across multiple TAs
Clinical collaboration with

in I-O

Positive early signals for MRx0518 + Keytruda
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OUR CORE PIPELINE ADDRESSES KEY GLOBAL DISEASES

DISCOVERY

PRECLINICAL

DEVELOPMENT

Programmes
Immuno-oncology

PHASE I

PHASE II

MRx0518 Solid
Solid tumours
tumours – Combination study with Keytruda®
MRx0518
MRx0518 Solid tumours – Monotherapy study (Tx naïve neoadjuvant)
MRx0518 Pancreatic cancer – Monotherapy study (neoadjuvant)
MRx0573 New solid tumour types
MRx1299 HDACi – New solid tumour types
Gastro-intestinal
Blautix® Irritable Bowel Syndrome
Thetanix® Crohn’s Disease
Respiratory
MRx-4DP0004 COVID-19
MRx-4DP0004 Asthma
CNS
MRx0005 Neurodegeneration
MRx0029 Neurodegeneration
Platform
Vaccines
Autoimmune

Platform & Pipeline
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COVID-19
MRx-4DP0004 Overview
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UNMET NEED: THERAPEUTIC TO PREVENT HYPERINFLAMMATORY
RESPONSE ASSOCIATED WITH SEVERE DISEASE
•

The key issue facing healthcare
systems is the inflammatory
response to infection,
particularly in the lungs, leading
to the need for oxygen therapy,
ventilation and intensive care

•

There is an urgent need for a
therapeutic to prevent
hospitalised patients
progressing to a
hyperinflammatory state, ARDS,
ventilation, intensive care

•

The urgency of the situation
demands an immediately
deployable therapeutic with
demonstrated clean safety
profile
MRx-4DP0004: COVID-19

Preventing hospitalised patients from progressing
and requiring ventilation or critical care
MRx-4DP0004

Adapted from Siddiqi K.H,, et al., J.l of Heart and Lung Transplant 2020
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MRx-4DP0004: UNIQUE IMMUNOMODULATORY PROFILE
SUITABLE FOR COVID-19
COVID-19

MRx-4DP0004

• High mortality rate of COVID-19 may be due to hyperinflammatory response and cytokine storm syndrome
caused by uncontrolled activation of the immune system
(Mehta et al., Lancet 2020)

• In preclinical asthma model reduced production of key
pro-inflammatory cytokines in the lungs

• High neutrophil count increasingly understood to be a key
driver of COVID-19 symptom pathology and emerging as
an indicator of disease severity (Mo et al., Clin Infec Dis
2020; Qin et al., Clin Infec Dis 2020)

•

• Acute respiratory distress is the leading cause of COVID19 attributed mortality (Ruan et al., Intens Care Med
2020)

• In vivo, reduced lung immune infiltration resulted in
dramatic improvement in lung histopathology, comparable
to healthy unsensitised mice

• Patients with COVID-19 have lower levels of regulatory T
cells, and to a greater extent in severe cases (Qin et al.,
Clin Infect Dis 2020)

• Increases Tregs in vitro and in vivo

• Broad immunosuppression (e.g. anti-IL-6/IL-6R mAbs)
may dampen adaptive immune response, delaying viral
clearance and symptomatic recovery

• Immunomodulatory MoA regulates innate hyperactivation
without suppressing adaptive response involved in antiviral clearance

• Follicular helper T cells (Tfh) and CD19+ B cells reported
to have important roles in COVID-19 patients’
symptomatic recovery (Thevarajan et al., Nat Med 2020)

• In vivo increased frequency of Tfh cells
• Treatment of human PBMCs in vitro increased frequency
of activated CD19+ B cells

• More severe cases of COVID-19 are associated with
systemic hyperinflammation, not limited to the lungs

• Demonstrated efficacy of MRx-4DP0004 in pre-clinical
models of other inflammatory diseases including MS and
arthritis

MRx-4DP0004: COVID-19

•
•

In model of severe neutrophilic asthma, reduced
production in the lung of chemokines involved in
neutrophil trafficking
Significantly reduced airway neutrophil infiltration
Demonstrated efficacy in both prophylactic and
therapeutic settings
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MRx-4DP0004: PHASE II COVID-19 RCT APPROVED IN UK
•

Phase II, randomised, double-blind, placebo-controlled study (NCT04363372)

•

90 patients, randomised 2:1 to received either oral MRx-4DP0004 or placebo, in addition to
standard of care, for up to 14 days

•

Primary: change in clinical status score by WHO Ordinal Scale for Clinical Improvement

•

Secondary endpoints include a suite of additional measures of clinical efficacy including the
need for and duration of ventilation, time to discharge, mortality; as well as safety and
tolerability
Study received expedited acceptance from UK’s MHRA
Study initiation expected Q2 2020
Study designed to rapidly generate meaningful signal of clinical benefit
Results of initial pilot study will support regulatory fast-tracked engagement on:
•

Potential accelerated approval; and/or

•

Design and endpoints of pivotal study

MRx-4DP0004: COVID-19
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COVID-19
MRx-4DP0004 Scientific Rationale
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ANTI-INFLAMMATORY ACTIVITY DEMONSTRATED IN MODEL OF
SEVERE NEUTROPHILIC ASTHMA
Steroid-resistant model of severe neutrophilic asthma
Prophylactic MRx-4DP0004
Therapeutic MRx-4DP0004
Anti-IL17
D-14

D0
CFA
Sensitisation

D7

Sacrifice
D14 - 17

HDM challenge

CFA
Sensitisation

Model summary

•

•

•

Sensitisation of animals with Complete
Freund’s Adjuvant (CFA) and HDM
skews inflammatory phenotype towards
neutrophilic
MRx-4DP0004 dosed prophylactically
(D-14 to D7) OR therapeutically (D7 to
D17)
Anti-IL-17 mAb as positive control
MRx-4DP0004

D18

Experimental readouts

•

Measurement of inflammatory mediators
in lung tissue

•

Quantification and characterisation of
airway infiltrating immune cell types

•

Lung histology

•

HDM-specific IgG1 and IgG2a
production
© 4D pharma plc
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MRx-4DP0004 REDUCES CYTOKINES AND CHEMOKINES
High mortality rate of COVID-19 may be due to hyper-inflammatory response and cytokine
storm syndrome caused by uncontrolled activation of the immune system
• House dust mite (HDM) model of severe steroid-resistant asthma
• Oral administration of MRx-4DP0004 reduces production of key pro-inflammatory cytokines in
the lungs, including IL-1α and IL-1β
• Also reduces production of chemokine CXCL2, a key neutrophil trafficking signal
IL-1α

IL-1β

CXCL2

Raftis et al., Sci Rep 2018
MRx-4DP0004: COVID-19
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MRx-4DP0004 DRAMATICALLY REDUCES NEUTROPHILS
High neutrophils increasingly understood to be a key driver of COVID-19 symptom
pathology and emerging as an indicator of disease severity
• MRx-4DP0004 induces strong and significant reduction in BALF neutrophils in a mouse model
of severe asthma
• Activity was demonstrated in both prophylactic and therapeutic settings
Prophylactic dosing

Therapeutic dosing

Raftis et al., Sci Rep 2018

MRx-4DP0004: COVID-19
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MRx-4DP0004 SIGNIFICANTLY REDUCES IMMUNE
INFILTRATION AND PROTECTS LUNG HISTOLOGY
Reduced immune infiltration is associated with strong reduction in peribronchiolar and
perivascular immune infiltration, and improved lung histopathology

House dust might model of severe, steroid-resistant, neutrophil-high asthma
• MRx-4DP0004 treatment strongly reduced peribronchiolar and perivascular infiltrate
• Lung histopathology scores of MRx-4DP0004-treated animals were not significantly different
from the scores of control healthy animals
Total inflammatory score

Lung histopathology

Raftis et al., Sci Rep 2018
MRx-4DP0004: COVID-19
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MRx-4DP0004 INCREASES REGULATORY T CELLS
Patients with COVID-19 have lower levels of regulatory T cells, and to a greater extent in
severe cases
Tregs in vivo

Tregs in vitro
• Human PBMCs treated with MRx-4DP0004
• Significant increase in the percentage of
Tregs compared to the untreated control
• Skews Treg/CD8+ ratio toward a regulatory
T cell response
Tregs
2.0

Treg/CD8+ ratio

1.0
0.5
0.0

• MRx-4DP0004 treatment trends towards
increased CD4+ FoxP3+ Tregs

*

0.05

1.5

• Mouse HDM model of severe steroidresistant asthma, therapeutic dosing

Treg/CD8+ ratio

**

0.04
0.03
0.02
0.01

MRx-4DP0004: COVID-19
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MRx-4DP0004 REGULATES EXCESSIVE INNATE ACTIVATION
WITHOUT SUPPRESSING ADAPTIVE IMMUNE RESPONSE
Maintenance of an appropriate anti-viral adaptive immune response is key to viral clearance
and disease resolution
• MRx-4DP0004 induces Tregs and significantly reduces innate hyperactivation
• However, the number of adaptive immune CD4+ and CD8+ T cells in MRx-4DP0004 treated
mice is comparable to untreated
• MRx-4DP0004 significantly increases the activation status of CD4+ CD44+ memory T cells
Adaptive immune cells
CD4+

CD8+

CD4+ CD44+

Raftis et al., Sci Rep 2018
MRx-4DP0004: COVID-19
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MRx-4DP0004 INCREASES IMMUNE CELL TYPES REPORTED
TO HAVE IMPORTANT ROLES IN COVID-19 PATIENTS’
SYMPTOMATIC RECOVERY
MRx-4DP0004 stimulates follicular helper T (Tfh) cells and activated CD19+ B cells – both
reported to have important roles in COVID-19 patients’ symptomatic recovery
• In healthy specific pathogen free (SPF)
mice MRx-4DP0004 increased frequency
of Tfh (CD4+CXCR5+PD1+) cells

•

In vitro, treatment of human PBMCs with
MRx-4DP0004 increased frequency of
activated CD19+ B cells

Tfh

Activated B cell
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SYSTEMIC IMMUNOMODULATORY ACTIVITY OF MRx-4DP0004
IS NOT LIMITED TO LUNGS
More severe cases of COVID-19 are associated with systemic hyperinflammation
MRx-4DP0004 has demonstrated in vivo efficacy in additional models of inflammatory disease
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joint and inflammation
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MRx-4DP0004: COVID-19
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Vehicle
Grade 9: extensive joint & bone
destruction, inflammation &
fibrosis extending to periarticular
soft tissues

MRx-4DP0004
Grade 0: normal joint
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4D PHARMA IS SEEKING A PARTNER TO ACCELERATE AND
EXPAND CLINICAL DEVELOPMENT
There is an urgent unmet need for an immunomodulatory therapeutic to prevent disease
progression in hospitalised patients with COVID-19
 pro-inflammatory cytokines in lungs
 neutrophil trafficking chemokines
 dramatic reduction in lung neutrophils in vivo
 airway immune infiltration protects lung histology
 anti-inflammatory regulatory T cells

MRx-4DP0004

 does not suppress adaptive immune response
 cells associated with SARS-CoV-2 recovery
 positive clinical safety data

MRx-4DP0004 is potentially a safe and effective oral therapy to prevent disease
progression
UK Phase II randomised controlled trial commencing Q2 2020

MRx-4DP0004: COVID-19
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