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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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FROM COMPLEX
MIXTURES TO NEW THERAPEUTIC CLASSES

Antibodies
Targeted smallmolecules

Fungal broths

Plant extracts

Serum therapy
Vaccines

Blood transfusions
Cytotoxic smallmolecules

Therapeutic
proteins
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SERUM THERAPY AND THE BIRTH OF ANTIBODY BIOLOGICS
The discovery and development of antibodies

• Emil von Behring pioneered ‘serum therapy’
to treat infection
• Breakthrough new treatments for diphtheria
and tetanus

1890s
Von Behring
wins 1st Nobel
Prize for
Medicine

1901

1959

• Over next 70 years, antibodies from serum
identified and characterised

‘Skymed’ immune
globulin first
administered in
clinic

• Polyclonal antibodies from serum used in
clinic in late 1960s
• First monoclonal antibody produced in mice
in 1975
• First approval 1986

Edelman and Porter
characterise
antibody structure

1968

1975

First licenced
mAb,
Orthoclone
OKT3, approved

Von Behring develops
‘antitoxin’ for
diphtheria

First monoclonal
antibody
produced in mice

1986

Global mAb
market > $100 bn

2017
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BLOOD TRANSFUSION, ANAEMIA AND EPO
Blood transfusion and the development of EPO

• First successful blood transfusion in humans
occurred in the early 19th century
• Late 19th century, scientists observed that plasma
from anaemic rabbits can stimulate blood cell
production

1600s
First successful
human
transfusion
performed by
James Blundell

1818

1957

• Not until mid-20th century that EPO was identified
from blood
• Low serum concentrations meant that
recombinant DNA tech required to produce
meaningful amounts

EPO first isolated
and purified

Experiments on blood
transfusion in animals

Eugene Goldwasser
discovers EPO in
anaemic rats

1971
Recombinant
EPO developed

1983
Clinical studies
of EPO

1984

• Epogen became Amgen’s first product in 1989

FDA approves
Epogen

1989
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LIVE BIOTHERAPEUTICS: FROM FAECAL MATERIAL TO TARGETED STRAINS
The development of FMT and live biotherapeutics

• 16th century Chinese physician Li Shizhen
documented the use of ‘yellow soup’ containing
fresh, dried or fermented stool to treat
abdominal diseases
• FMT first reported in western medical literature
in 1958 as treatment for infectious colitis (now
known to be caused by C. diff)
• Numerous efforts to standardise/improve
practicality of FMT including use of frozen and
freeze-dried material
• First live biotherapeutic clinical study conducted
in 2005 by Oxthera

4th Century

Li Shizhen
uses ‘yellow
soup’

1500s

1958

First report of
rectal infusion of
faeces for CDI

Ben Eiseman uses
FMT to treat
fulminant
pseudomembranous
colitis (CDI)

1983

1989
First LBP clinical
trial (Oxthera)

Faecal matter used in
Chinese medicine to
treat food poisoning
and diarrhoea

First reported use
of FMT for IBD

2005
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THE CURRENT REALITY – FUNCTION FOLLOWS FORM?

?

Complex mixtures contain functionality, but are poorly defined
Historical dominance of small molecules, antibodies, proteins
Based on single ‘validated target’ hypothesis
Biological pathways do not operate in isolation

All of the top ten drugs have significant side-effect profiles
None of these are effective in all patients
© 4D pharma plc
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WHOLE CELL BIOLOGICS – FORM FOLLOWS FUNCTION?

• Functionality in complex organisms exists
at different levels

CAR-T Cell Response Rate Tops 80% in NHL Trial

• Organs, tissues, cells
• Cells are the simplest unit of independent
biological functionality
• Potential to deliver therapeutically relevant
effects ‘in context’
• If this can be harnessed and controlled
the effects can be remarkable
• CAR-T, stem cell therapy
© 4D pharma plc
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SINGLE STRAIN LBPS – FORM FOLLOWS FUNCTION

• Microbiome has significant functionality relevant to human health
• Single strains of bacteria are the simplest unit of contained functionality in the
microbiome
• Is it possible to harness that functionality and create single strain live biotherapeutic
products?
• What is the breadth of their potential applications?
© 4D pharma plc
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4D PHARMA11 - THE GLOBAL LEADER IN MICROBIOME

• Deep, broad pipeline across multiple therapeutic areas
• Largest intellectual property estate in microbiome space
• Only microbiome company with true ‘end-to-end’ capability

• In patient data with IBS and Crohn’s; first mover in cancer and asthma
• Targeting four clinical programmes by end 2018
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COLLABORATIONS

Immuno-oncology
MRx0518 Phase Ib neoadjuvant study

Immuno-oncology
MRx0518 combination with Keytruda

Immuno-oncology
Multiple studies of MRx0518
Pre-clinical
Germ-free animal models

IBS, CNS, cancer
Preclinical models
Microbiome profiling

Irritable bowel syndrome
Blautix Phase II study

Irritable bowel syndrome
Germ-free animal models
© 4D pharma plc
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4D PHARMA - PIPELINE ADDRESSING KEY DISEASE AREAS

DISCOVERY

Gastro-intestinal
Blautix Irritable Bowel Syndrome
Thetanix Crohn’s Disease
Rosburix Ulcerative Colitis

Immuno-oncology
MRx0518 Solid tumours

Respiratory
MRx0004 Asthma
MRx0001 Allergic Asthma

Autoimmune
MRx0002 Multiple Sclerosis
MRx0006 Rheumatoid Arthritis
Others

CNS
Neurodegeneration
Autism

PRECLINICAL

DEVELOPMENT

PHASE I

PHASE II

PHASE III
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MRX0518 – IMMUNO-ONCOLOGY OVERVIEW

MRx0518
• Gram-positive, flagellated, anaerobic bacterium of the Enterococcus genus

• Selected for immunostimulatory host-response profile, unique within the 4D strain library

Efficacy in vivo
•

Monotherapy: reduction of tumour volume in three syngeneic cancer models

•

Combination: boosts efficacy of checkpoint inhibition

Mechanism of action
• Increases microbiome diversity; increases tumour CD8+ : Treg ratio
• Immune stimulation through action of bacterial flagellin on TLR5

Upcoming clinical studies
• Phase Ib neoadjuvant biomarker study (UK)
• Combination study with anti-PD-1 (US)
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MRX0518 SELECTION – STRONG IMMUNOSTIMULATORY PROFILE IN NUMEROUS
HUMAN CELL TYPES
Caco-2 response
• Strong upregulation of a number of immuno-stimulatory
transcripts:
– TNFα, CXCL1, CXCL3, CXCL10, CCL20, IL-8

THP-1 response
• Strong and significant increases in:
– TNF-α, IL-1β and IL-23, CXCL9 and CXCL10
• Very large induction of IL-8 beyond detection limit
PBMC response
• Strong and significant induction of pro-inflammatory cytokines:
– IL-6, IL-8, TNF-α

16

MRx0518 PUTATIVE EFFECTOR MOLECULES

Transcriptomics

Surfaceome/secretome

• Whole genome sequencing and genome mining

• ID of MRx0518 MAMPS

• Targeted bacterial effector and host response

• Multiple targets of interest related to host
signalling

• Mono-colonised mice (dual RNASeq)
MRx0518:Host
response
CCL20
CxCL1
CXCL3
CXCL8
TNF

Flagellin
• Flagellin identified as potential contributing molecule
• In depth investigation of MRx0518 flagellin has
identified strain-specific signalling effects

Surface Proteins
593

Secreted Proteins
399
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FLAGELLIN IS RESPONSIBLE FOR MRX0518 TLR5 ACTIVATION

Flagellin in MRx0518 culture activates NF-κB and TLR5
signalling
• Little to no NF-κB/TLR5 activation when flagellin is knocked
out
• Supernatant of the reference strain does not activate TLR5

• Effects of MRx0518 were exacerbated by higher shedding
of flagellin into the supernatant

Dose-response with recombinant flagellins
• Purified recombinant flagellins activate TLR5
• MRx0518 flagellin is more potent than the reference
flagellin at low concentrations

Caly et al., in submission
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MRX0518 FLAGELLIN IS IMMUNOSTIMULATORY IN IECS

Inactivation of MRx0518 flagellin gene abolishes
immunostimulatory effects
• No stimulation of immune response gene expression
in comparison with MRx0518 when flagellin gene is
inactivated
• Stimulatory effect of MRx0518 recombinant flagellin

• IL-8 stimulation abolished by flagellin gene inactivation

MOA: MRX0518 ACTS VIA FLAGELLIN-INDUCED TLR5 SIGNALLING

Increased immunostimulatory effects of MRx0518
translates into increased performance in preclinical
cancer models
• MRx0518 is a flagellated bacterium and host TLR5
signalling contributes to its immuno-stimulatory effects

• The active flagellin protein, FliC, is shed by the bacterium
• The MRx0518 FliC is a more potent TLR5 agonist than
homologous flagella from other strains of the same
species
• MRx0518 outperforms reference strain in in vivo
syngeneic cancer models

MRx0518 FlaA predicted
structure

R e n a l c a r c in o m a ( R E N C A )
500

T u m o u r v o lu m e (m m 3 )
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D a y s p o s t tu m o u r in d u c tio n
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GMP MATERIAL AND REGULATORY PROFILE

Fermentation

Lyophilisation

Encapsulation

Live bacteria
Strictly anaerobic environment
Strain specific protocols

Highly moisture sensitive
Strain specific protocols

Highly moisture sensitive
Heat sensitive

MRx0518 clinical material

Regulatory profile

• Manufactured at GMP in-house facility

• Commensal, found in 25% of population

• Size 0 capsules

• No AEs preclinically; no cytokine ‘storm’

• Maximum dose 1011 per capsule

• No further safety studies required for FiM

• Long-term stability data

• Q3/4 commencement of monotherapy study in UK
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HYPOTHESIS TESTING

• Single strain LBPs aren’t able to deliver functionality in vivo
• Engraftment is necessary in order to see an effect
• You can’t get IP on LBPs
• LBPs can’t be manufactured to pharmaceutical standards
• The regulatory environment isn’t clear
• Big pharma and biotech will never be interested in LBPs
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4D PHARMA POSTERS AT IHMC 2018

IBS: What’s Rome got to do with it? (Abstract 469)
Dr. Ian Jeffery (4D Pharma Cork Ltd), Dr. Eileen O’Herlihy (4D Pharma Cork Ltd), Ms. Meenakshi Pradhan (4D Pharma Cork Ltd), Prof. Paul O’Toole (4D Pharma Cork
Ltd), Prof. Fergus Shanahan (4D Pharma Cork Ltd)

Unravelling the molecular mechanisms underlying the therapeutic effects of Bifidobacterium breve
MRx0004 (Abstract 474)
Dr. Mary O’Connell Motherway (APC Microbiome Ireland and School of Microbiology, University College Cork, Cork, Ireland), Dr. Emma Hennessy (4D Pharma
Research Ltd), Dr. Delphine Caly (4D Pharma Research Ltd), Dr. Emma J. Raftis (4D Pharma Research Ltd), Dr. Imke E. Mulder (4D Pharma Research Ltd)

Identification and characterisation of gut bacterial strains able to modulate neuroinflammation and
neurodegeneration (Abstract 475)
Dr. Anna Ettorre (4D Pharma Research Ltd), Dr. Suaad Ahmed (4D Pharma Research Ltd,) Dr. Parthena Fotiadou (4D Pharma Research Ltd), Dr. Imke E. Mulder (4D
Pharma Research Ltd) et al.

Bifidobacterium breve MRx0004 suppresses both neutrophil and eosinophil lung infiltration and
protects against airway inflammation in a severe asthma model (Abstract 476)
Dr. Emma J. Raftis (4D Pharma Research Ltd), Mrs. Margaret I. Delday (4D Pharma Research Ltd), Dr. Philip D. Cowie (4D Pharma Research Ltd), Dr. Seánín M.
Mccluskey (4D Pharma Research Ltd), Dr. Nicole Reichardt (4D Pharma Research Ltd), Dr. Imke E Mulder et al.
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