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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, except pursuant to an exemption from, or in a transaction not subject to, the registration
requirements of 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

Sector-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®
© 4D pharma plc
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MicroRx®: A WORLD-LEADING RESEARCH PLATFORM
MicroRx®
Isolation & identification

Diverse therapeutic areas

Effector molecules

Host response assays

Strain engineering

Genome mining

Metabolomics

Generating candidates

Platform & Pipeline

Proteomics & lipidomics

Understanding mechanism

Improving methods

© 4D pharma plc
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MicroRx® DRIVES US FORWARD
Programmes in new therapeutic areas
•

MicroRx® has generated clinical
candidates in oncology, respiratory and
gastrointestinal disease

•

Now taking 4D into neurodegeneration

•

Specifically targeting neuroinflammation
and neuroprotection

•

Two candidates in
late-stage
preclinical
development

•

Rapid progression
to FiM study in
patients

Vaccines research collaboration
•

MicroRx® platform-driven research
collaboration and option agreement

•

Novel vaccines in up to three
indications

•

Expands on existing clinical
collaboration in oncology

•

See the press release here









Ahmed et al., Front. Cell.
Neurosci., 2019
Platform & Pipeline
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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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MRx-4DP0004: EXPEDITED APPROVAL OF UK COVID-19 TRIAL
The UK Medical and Health products Regulatory Agency has granted 4D expedited
acceptance to commence a Phase II study of MRx-4DP0004 in patients with COVID-19
•

Study initiation expected Q2 2020, rapid timeline to data

•

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 (Mehta et al., Lancet 2020)

•

MRx-4DP0004 modulates specific aspects of airway inflammation, including number of neutrophils,
eosinophils and activated dendritic cells in preclinical models. Mechanism of action not broadly
immunosuppressive, allowing maintenance of anti-viral response (Raftis et al., Scientific Reports 2018)

•

Significant potential to prevent or delay disease progression to requiring ventilation and intensive care,
relieving health system burden

•

Randomised, double-blind, placebo controlled Phase II study in up to 90 patients with symptoms
indicative of COVID-19 – participants monitored daily throughout 14 day treatment period for
improvement or progression of COVID-19 symptoms and adverse events

•

PI: Dr Dinesh Saralaya, Consultant Respiratory Physician and Associate Director of Research at
Bradford Teaching Hospitals NHS Foundation Trust, NIHR National Industry lead for respiratory
medicine
See the full Press Release
Platform & Pipeline
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INDUSTRY-LEADING IN-HOUSE DEVELOPMENT AND
MANUFACTURING CAPABILITIES
Fermentation

Lyophilisation

Encapsulation

Live bacteria
Anaerobic environment
Strain-specific protocols

Highly moisture sensitive
Strain specific protocols

Highly moisture sensitive
Heat sensitive

Scale-up and manufacturing is integrated early into candidate selection and development
•

End-to-end in-house manufacturing; QbD approach

•

Full process cGMP certified (AEMPS/ANSM)

•

Fully equipped laboratory for process development

•

3000L fermentation facilities

•

Global Quality Control, Quality Assurance
See here for a video detailing 4D’s development and manufacturing capabilities

Development & Manufacturing

© 4D pharma plc

Clinical Programme:
Immuno-oncology
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IMMUNO-ONCOLOGY PROGRAMME: MRx0518
MRx0518
Species: Enterococcus gallinarum
Motile; anaerobe

•

Cancer is the second leading cause of
death worldwide

Primary MoA
Increases tumour CD8+/Treg ratio
Bacterial flagellin activation of TLR5

•

Preclinical Efficacy
Anti-tumour efficacy as monotherapy in
multiple models
Combination therapy - boosts efficacy of
checkpoint inhibition in vivo

Immune checkpoint inhibitors have
revolutionised treatment but are not
effective in all patients

•

Increasing response is both a significant
challenge and opportunity

•

The role of the microbiome in response to
therapy is increasingly understood *

Clinical Efficacy
Early signals of activity in patients refractory
to checkpoint blockade

Tumour immune cell populations

In vivo efficacy
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Clinical Programme 1: Immuno-oncology
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Lauté-Caly et al., Sci Rep 2019

* Viaud 2013, Vetizou 2015, Gopalakrishnan 2018, Matson
2018, Routy 2018, Derosa 2018, Rashidi 2018, Smith 2019
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MRx0518: PHASE I/II COMBINATION STUDY WITH ANTI-PD-1
1

NCT03637803

Study outline
• Open-label study assessing ability of
MRx0518 to re-engage the immune
system to respond to Keytruda ®
• Melanoma, bladder, RCC, NSCLC
• Primary endpoint: safety and
tolerability
• Secondary and other endpoints:
tumour response, OS,
immunological biomarkers,
microbiome profile
• PI: Dr. Shubham Pant, MD Anderson
Clinical Programme 1: Immuno-oncology

First positive clinical observations from an oncology study in
man of a Live Biotherapeutic
Of the first 6 patients enrolled in Part A:
• 2 partial responses (PR) with evidence of tumour shrinkage,
who remain on study for >1 year and >10 months respectively
• 1 stable disease (SD), remains on study >9 months
• Evidence of increased TILs associated with an anti-cancer
effect following treatment
• No drug related serious adverse events
• Further details presented at Chardan’s 2nd Microbiome
Medicines Summit
• May 2020 completed Part A safety phase – Safety Review
Committee determined it is safe to proceed to Part B
© 4D pharma plc
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MRx0518: NEOADJUVANT MONOTHERAPY & PANCREATIC
CANCER STUDIES
Phase I: Neoadjuvant monotherapy
study

2

3

Phase I: Combination with
radiotherapy in pancreatic cancer

• Window study: dosing between diagnosis and
surgery

• Open-label, neoadjuvant combination with SoC
radiotherapy prior to surgical resection

• Aim: study immunological effects

• Aim: ability to increase tumour immunogenicity

• Up to 120 treatment naïve patients

• 15 patients

• Multiple solid tumour types

• Rapid data generation

• Primary endpoint: safety and tolerability

• Primary endpoint: safety and tolerability

• Secondary and other endpoints:

• Secondary and exploratory endpoints:

•

Tumour response

•

Pathologic response

•

Overall survival

•

Tumour immunology

•

Immunological biomarkers

•

Overall survival, progression-free survival

•

Microbiome analysis

•

Microbiome analysis

• PI: Dr. Jonathan Krell, Imperial College London

• PI: Dr. Cullen Taniguchi, MD Anderson

• Study ongoing

• Study open

Clinical Programme 1: Immuno-oncology

© 4D pharma plc
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CONTINUED DEVELOPMENT OF SECOND-GENERATION
ONCOLOGY LBPs
Following MRx0518, MicroRx® enables identification
of additional immuno-oncology LBP candidates with
different mechanisms
MRx1299
Broad immunostimulatory screening panel
Targeted screen e.g. TLRs,
NLRs, NOD2, HDACi

In Vivo Efficacy
Melanoma model
Untreated
CTL (untreated)
CTL (pentanoate)
CTL (M. massiliensis)

MicroRx®

Different mechanisms,
diverse effector molecules

New candidates with novel immune
signatures
Target new clinical settings in oncology

Treatment with LBP supernatant increases anti-tumour activity
of cytotoxic T lymphocytes by adoptive cell transfer
Collaboration with Prof. Visekruna, Philipps-University Marburg

In Vitro Efficacy
• Reduces tumour clonogenic survival
• Immunostimulatory in splenocytes and
PBMCs
• Increases CD8+/Treg ratio
Primary MoA
• HDAC inhibition via short chain fatty
acid metabolites
Clinical product ready in 2020

Clinical Programme 1: Immuno-oncology

© 4D pharma plc

Clinical Programme:
Irritable Bowel Syndrome (IBS)
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IBS PROGRAMME: BLAUTIX®
Blautix®
Blautia hydrogenotrophica

MicroDx® Clinical Observational Study

Primary MoA
H2 depletion; acetate production; increase
microbiome diversity
Preclinical Efficacy
Humanised microbiota model
Clinical Data
Phase Ib: Symptom improvement 82% Blautix vs.
50% placebo

• IBS has a worldwide prevalence of 10-15%

Jeffery et al., IHMC 2018

Phase Ib Clinical Trial

• Current treatment options attempt to address
symptoms but not the underlying cause
• Blautix® is a potentially disease-modifying
therapeutic with a novel mechanism of action
• Potential to be the first treatment for both IBS-C
and IBS-D
• Ongoing Phase II trial; exploring partnering
opportunities for later-stage development and
commercialisation
Clinical Programme 2: Gastro-intestinal

Stevenson et al., DDW 2018
© 4D pharma plc

BLAUTIX® : PHASE II TRIAL IN IBS-C AND IBS-D

18

NCT03721107

•

Phase II study evaluating the efficacy of Blautix® in the treatment of IBS-C or IBS-D in ~350 patients

•

Primary endpoint: response rate, composite score of pain and defecation (FDA-recommended endpoint)

•

Secondary endpoints: pain, stool consistency/frequency, inflammatory markers, microbiome analysis

•

Multiple sites in the US and EU

•

PI: Prof. Eamon Quigley, Chair of Medicine in Digestive Disorders, Houston Methodist

•

Interim analysis on 246 patients demonstrated non-futility of Blautix® therapy and no increased AEs
compared to placebo
Clinical Programme 2: Gastro-intestinal

© 4D pharma plc

Clinical Programme:
Respiratory
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ASTHMA PROGRAMME: MRx-4DP0004
MRx-4DP0004
Bifidobacterium breve

In vivo efficacy
BALF Total neutrophil count

BALF Total eosinophil count

Primary MoA
Induction of T cell and reduction of DC subsets
Candidate Effector Molecule
Exopolysaccharide (EPS)
Preclinical Efficacy
Strong efficacy in steroid-resistant model of
severe asthma
Lung histopathology

•

Over half of patients with asthma are poorly
controlled or uncontrolled

•

Neutrophilic asthma patients are particularly
underserved by current treatments

•

In vivo, MRx-4DP0004 is able to reduce
airway infiltration of both neutrophils and
eosinophils

•

Potential market positioning as add-on
therapy to control and prevent exacerbations
Clinical Programme 3: Respiratory

Untreated

HDM + MRx-4DP0004

HDM = house dust mite

HDM + vehicle

HDM + anti-IL-17

Raftis et al., Sci Rep 2018
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MRx-4DP0004: ONGOING PHASE I/II CLINICAL STUDY
NCT03851250

•

Phase I/II study to assess safety and efficacy of MRx-4DP0004 in addition to standard maintenance
therapy in poorly controlled asthma

•

Primary endpoint: safety and tolerability

•

Secondary and exploratory endpoints: asthma control, reduction in exacerbations and
hospitalisations, FEV1, serum immunology, use of SABAs, microbiome analysis

•

PI: Prof. Chris Brightling, University of Leicester
Clinical Programme 3: Respiratory

© 4D pharma plc

Programme:
Neurodegenerative Disease
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NEURODEGENERATIVE DISEASE PROGRAMME: MRx0029
Induction of Neuronal Marker Expression

MRx0029
Megasphaera massiliensis

MRx0029

YCFA

LMBX1
LMBX1

Effector Molecules
C4-C6 short-chain fatty acids (SCFAs)
Preclinical efficacy
Complete protection from cytotoxicity in
MPTP model of PD

•

•

Previous approaches to NDDs have
failed to achieve disease
modification
MRx0029 addresses several aspects
of the ‘multiple hit’ hypothesis of PD

•

Drug product ready in 2020

•

FiM Phase I/II study in planning
Focus Programme: Neurodegenerative Disease
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30000

***

U373
***

Comparable to positive control (7-NI)

*

20000

10000

0

C
on
tr
o
W
W T Wl
T+ + Y T
M C
R FA
x0
0
A
A 53 A 29
53 T 5
T+ +Y 3T
M C
R FA
x0
0
E4 E46 E 29
6K K+ 46
+ M YC K
R FA
x0
02
9
M YC
R FA
x0
02
9

Mechanism of Action
Neuroregeneration
Neuroprotection
Anti-inflammatory
HDAC inhibition
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Ahmed et al., Front. Cell. Neurosci., 2019
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4D IS THE MICROBIOME INDUSTRY LEADER
Therapeutic
Approach

Focus

Clinical
Trials

Manufacturing

IP

Single strain LBPs

Oncology
Respiratory
Gastro
CNS

2 x Phase II
2 x Phase I/II
3 x Phase I

End-to-end
cGMP-certified
Commercial-scale

Wholly owned
>900 granted patents
>60 patent families

Single strain LBPs

Dermatology
Oncology

1 x Phase II
1 x Phase I/II
2 x Phase I

Outsourcing

In-licensed
8 granted patents
29 patent families

Consortia

Infectious disease
IBD
Allergy

1 x Phase II
2 x Phase I/II
1 x Phase I

cGMP-compliant
Pilot scale

In-licensed
51 granted patents
11 patent families

Microbial components
or small molecules

Gastro
Oncology

2 x Phase I/II
2 x Phase I

Unknown

Wholly owned
69 granted patents
8 patent families

Prebiotics

Metabolic diseases

1 x Phase II

Outsourcing

Wholly owned
80 granted patents
10 patent families

Engineered bacteria

Metabolic diseases
Oncology

2 x Phase I/II
2 x Phase I

Pilot-scale
Outsourcing development

Wholly owned
6 granted patents
29 patent families

Donor-derived
consortia

C diff
Gastro
Oncology

2 x Phase III
2 x Phase II
3 x Phase I

Outsourcing

Owned & in-licensed
19 granted patents
16 patent families

Based on publicly available information for non-4D figures
Correct as of 06/11/2019

Summary
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CORPORATE HIGHLIGHTS
Adding extensive experience in innovative drug development to the Board

Axel Glasmacher

Sandy Macrae

Ed Baracchini

• SVP Global Clinical R&D
Haematology Oncology, Celgene
• VP Medical Affairs EMEA, Celgene
• Appointed as Chairperson of 4D
pharma April 2020

• Director, Inmune Bio Inc.
• CBO, Xencor
• SVP Business Development,
Metabasis Therapeutics

• CEO, Sangamo Therapeutics
• Global Medical Officer, Takeda
• SVP Emerging Markets R&D, GSK

MSD vaccines collaboration

World leading partner

Summary

3

$

Indications

Equity investment
Utilising MicroRx®
platform

>$1bn
Total deal value
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2020: YEAR OF KEY CLINICAL READOUTS
2H 2019
Launched first ever clinical trial of a single
strain LBP in asthma
July 2019

Sangamo CEO,
Sandy Macrae, joined as NED
Aug 2019

Research collaboration and option agreement
with
in vaccines; equity investment
Oct 2019

First ever positive clinical observations of LBP
in cancer
Nov 2019

Launched trial in pancreatic cancer
Jan 2020
Phase II IBS: interim readout

Completed fund raise, expanding shareholder
base and US presence
Feb 2020

Q2 2020

Commence Phase II COVID-19 trial
Q2 2020

Phase I/II Keytruda combination: Part A data
Q2 2020

Oncology biomarker study: Part A data

Phase II IBS: full readout

Q2/Q3 2020

Q3 2020

Phase II COVID-19 preliminary results
Q4 2020

Phase I pancreatic cancer: preliminary readout

Phase I/II asthma: preliminary readout

Q4 2020

Q4 2020/Q1 2021

2020
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CONTACT US

General enquiries: info@4dpharmaplc.com

Investor relations: ir@4dpharmaplc.com

Clinical: clinicaltrials@4dpharmaplc.com
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