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Cell/CBIO therapy breakdown: 1,336 ongoing trials globally

Cell-based Immuno-Oncology (CBIO) is a sub-set of cell therapy that leverages a cell type from the body's immune system as a therapeutic agent
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Clinical focus
Central Nervous Infectious Disease 4%
System 4% .
ystem Cardiovascular 3%
r Immunology 3%

+——= (Gastrointestinal 2%

Other 11%
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Oncology 74%

Oncology remains leading focus
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CRISPR-Based Gene Editing Market Size 2024 to 2034
RRNEA W (USD Billion)
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The global crispr-based gene editing market size is predicted to increase from USD 4.04 billion in 2024 to approximately USD
13.39 billion by 2034, expanding at a CAGR of 13.00% from 2025 to 2034.

Source: hitps://www.precedenceresearch.com/crispr-based-gene-editing-markst
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f’receden&s CRISPR-Based Gene Editing Market Share, By Region, 2024 (%)
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The North America region is leading the crispr-based gene editing market, accounting for a significant share of 41.15% in
2024. Asia Pacific region is projected to grow at the significant CAGR during the forecast period.

Source: https://www.precedenceresearch.com/crispr-based-gene-editing-market
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Advantages

* Safe
* Easily
manipulated
* Safe
* Components of
food
* Easily
administered
* Relatively safe
* Readily
available as
standardised mix

* Relatively safe
* Includes all
components for
efficacy
* Safe
* Cheap
* Approved
medication
* Existing
regulatory
framework
* Highly specific

* Contains all
microbes and
nutrients
* Proven
efficacious
for Clostridioides
difficile treatment
* Approved for
specific
indications
* Not reliant on
current
microbiome state

Disadvantages

* Variable components in each food item
* Insufficient dose for therapeutic benefit
» Temporary therapeutic response
* Dependent on specific microbe colonisation
* Dependent on gut microenvironment
* Therapeutic response temporary
* Potential adverse responses (e.g. bloating)

* Not targeted to a disease or patient
* Dependent on specific microbe colonisation
* Dependent on gut microenvironment
* Therapeutic response temporary
* Viability not requirement of regulator
* Therapeutic response temporary
* Require a specific gut microenvironment
* Potential adverse responses (e.g. post
antibiotics)
* Potential off-target effects (antibiotic resistance,
disruption of colonisation resistance)
* Limited to disruption of the microbiota

* Limited to disruption of the microbiota
* Targets require specific development
* Emerging therapy
* Donor variability
* Requires rigorous pre-screening
« Efficacy only seen for some conditions
» Some administration costly
* Inability to standardise composition

* Requires maintenance of bacterial viability
* Potential adverse long-term health effects
* Difficulty determining causal relationship

* Limited research to develop mimetics

Future directions/implications ‘

Further work required to identify key
components of diet that can be altered to
allow for a therapeutic response
Potential in prevention of paediatric
immune diseases (e.g. respiratory
disease and allergy). Prebiotics should
be examined for their treatment of other
conditions
Efficacious following antibiotics and in
the prevention of NEC. Potential as non-
specific treatments to increase bacterial
diversity

Efficacious in the treatment of metabolic
diseases. Further combinations should
be explored for the treatment of other

diseases
Examination for use in targeted
microbiome manipulation; however,
caution is required to avoid off-target,
adverse effects

Examination for use in altering
microbiome structure due to their highly
specific nature
Further work is required to determine
causality in FMT treatment. This will
allow for FMT to be considered for the
treatment of other diseases

Determination of causality required to
allow for development

More research required to identify
candidates as mimetics and mechanisms
of delivery, including diet should be
explored
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Synbiotics

Antibiotic
S

Phage
therapy

FMT

Live
biotherap
eutics

Microbio
me
mimetics

PR

fran Natienal Saisnce Fewsdation

Therapeutic

Live microorganisms which,
when administered in adequate
amounts, confer a health benefit

on the host

Probiotics that are synergistically
combined with prebiotics
(components in food supporting
beneficial bacteria)

Substances that destroy or slow
down growth of bacteria

Viruses that exclusively infect
bacterial cells

FMT (faecal microbiota
transplantation) can restore
bacterial diversity and health-
associated functions such as
colonization resistance by
introducing a faecal-associated
microbiota from a healthy
individual
Live organisms (such as bacteria)
that are applicable to prevention,
treatment or cure of a disease

Microbiome mimetics describes
any intervention that replicates
the interaction between the
microbiome and the host, that
yields a therapeutically beneficial
outcome. This can include
bacterial derived products, small
molecules, conventional
therapeutics or host derived
products

Advantages

Relatively safe

Readily
available as
standardised

mix

Relatively safe

Includes all

components for

efficacy

Safe, Cheap
Approved
medication
Existing
regulatory
framework

Highly specific

Containsall
microbes and
nutrients
Proven
efficacious for
Clostridioides
difficile
treatment
Approved for
specific
indications

Not reliant on
current
microbiome
state

Disadvantages

Not targeted to a disease or patient
Dependant on specific microbe
colonisation
Dependant on gut micro-environment
Therapeutic response temporary
Viability not requirement of regulatorc
Therapeutic response temporary
Require a specific gut micro-
environment
Potential adverse responses (e.g. post-
antibiotics)

Potential off-target effects (antibiotic
resistance, disruption of colonisation
resistance
Limited to disruption of the
microbiota

Limited to disruption of the
microbiota
Targets require specific development
Emerging therapy
Donor variability
Requires rigorous pre-screening
Efficacy only seen for some conditions
Some administration costly
Inability to standardise composition

Requires maintenance of bacterial
viability
Potential adverse long-term health
effects
Difficulty determining causal
relationship
Limited research to develop mimetics
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Future directions/
implications
Efficacious following
antibiotics and in the
prevention of NEC.
Potential as non-specific
treatments to increase
bacterial diversity
Efficacious in the
treatment of metabolic
diseases. Further
combinations should be
explored for the treatment
of other diseases
Examination for use in
targeted microbiome
manipulation; however,
caution is required to avoid
off-tar-get, adverse effects

Examination for use in
altering microbiome
structure due to their

highly specific nature
Further work is required to
determine causality in
FMT treatment. This will
allow for FMT to be
considered for the
treatment of other diseases

Determination of causality
required to allow for
developement

More research required to
identify candidates as
mimetics and mechanisms
of delivery, including diet,
should be explored
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Wild type probiotic strain

Recombineering or CRISPR/Cas9 based

genome editing

Secreted and anchored eptiope of target

e
_¥o®

*Mucosal vaccine
*Secretion of interleukins
+Secretion of signaling molecules
that OFF/ON pathways

*Anticancer ability
*Anti-diabetic ability
+Anti-inflammatory
*Vascular re-epithelialization

secretary interlenkins

signaling molecules

Immunomodulation Combating Specific Diseases

Combating Pathogens Technologically Robustness

*Acid and bile tolerance

*Adhesion inhibition

Expression of specific
peptides, molecules and
anti-inflammatory
cytokines

". Expression of specific

Tolerance towards processing stress ". proteins and enzymes

*Enhanced synthesis of target '. including EPS to make
metabolites production @ strain a robust by suing

*Self strong adhesion
*Secretion of antimicrobial peptides
*Anti-viral effect
*Anti-toxic effect

pathogen specific
adhesion proteins and

toxin binding proteins *Exopolysaccharides (EPS) production ),

/. metabolic engineering
9

Next Generation Probiotics/Designer Probiotics/Recombinant Probiotics
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Phase

12

1/2

12

172

3/4

Trade Name
Lactobacillus
rhamnosus LRa05
SlimBiotics probiotic
Lactobacillus
rhamnosus SD11
Vivomixx

Lactic acid bacteria

Bifidobacterium
longum BL21

Lactobacillus
Lactobacillus
sakei proBio65
Lactobacillus
rhamnosus GG
Lactobacillus
acidophilus
Lactobacillus
BB-12
Lactobacillus
plantarum, PS128
VSL#3

FamiLact

Multiprobiotic

Mutaflor®

LABTHERA-001

Multiprobiotic

resB® Lung Support
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Disease
Type 2 diabetes

Prediabetes

Dental caries
Bone loss

Gastrointestinal
complications
Radiation intestinal
injury

Drug-resistant
epilepsy
Chronic

rhinosinusitis

Alcohol use disorder

Rectal cancer

Psoriasis
Autism spectrum
disorder
Children with autism
spectrum disorder
Nonalcoholic fatty
liver Disease
Asthma

Parkinson’s disease

Chronic constipation

Vaginosis

Epilepsy

Pneumonia

b Ssmsp & by Sz sl Sliole; :0-F Joax

Primary Sponsor
The first affiliated
hospital of Harbin
Medical University
Shahid Beheshti
University of Medical
Sciences
Thai health promotion
foundation
Tel Aviv Sourasky
Medical Center
Alliance for Clinical
Trials in Oncology
The second affiliated
hospital of Soochow
University
Tanta University

University of Illinois at
Chicago
University of Louisville

Vice Chancellor of
Research of Iran
University of Medical
Sciences
Dr. Soetomo General
Hospital
The University of Texas
Health Science Center
Yan Hao

Northwell Health

Sabzevar University of
Medical Sciences
The third affiliated
hospital of Sun Yat-Sen
University
Keimyung University
Dongsan Medical Center
AtoGen Co., Ltd.,
Daejeon, Republic of
Korea
Kashan University of
Medical Sciences
ResBiotic Nutrition

Main ID

ChiCTR2300073308

IRCT20221120056553N1

TCTR20170525002

NCT03518268

NCTO01473290

ChiCTR2300069881

NCT05539287

NCT05427695

NCT05178069

IRCT2016061118745N8

NCT05254249

NCT03514784

NCT04942522

NCT03511365

IRCT20180115038378N1

ChiCTR2100049412

NCT02726295

CTRI/2022/10/046723

IRCT20170615034549N2

CTRI/2022/04/041687
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Anti-Carcinogenic Effect of Probiotics
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S Reducing TNF fatty acids
Antiviral mduced NF viz. acetic ng the activity
compounds Kappaf} butyric and o
expression propionic of Xenohiotic
Competing for - ) i
the receptors lmproving Binding to Enhancing pro enzvmes such
mental health carcinogens apoplotic Inhibitation
Competing for and modulation soduicing dse;r MAPK S histarie as fi-
the nurients Pﬂcf!:m i absorption and signaling deacetylase ; o
i Bt LUEUFDIIGRSE,
Production of well as total Sl Inhibiting Fermeniatio -
antimicrobial el B through feces COX2 activity a nitroteductise
compounds i
Inhibition of sl | RO
Strengthening of proliferation ﬂfproqftn
intestinal barrier using m?::b: ;:m R,
T swnbiotics 5
Interfering signal cysteing
transduction of
pathogens
S 7% 7\ A > < E——
Oty S35 SSsmgn Sl 0-VA s
OBy 3 b SSsmg p SIS 3550 50 (b Sldllas 5l (22 0V Jgur
Results Probiotic/ prebiotic Subject of the study Groups \
Decrease in urine carcinogenicity L. casei Carcinogenicity of urine after 6 healthy people
consumption of fried cow meat
Excretion of urinary mutagenesis L. acidophilus Carcinogenicity of urine and stool 11 healthy people
factors is 50-70% after consumption of fried cow meat
The presence of lactobacilli that L. acidophilus and B. ~ Cell proliferation in rectal mucosal 20 patients with
reduces inflammation of the bifidum biopsy adenoma of the large
rectum intestine
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Results

M. avium infection induced a
sustained enhancement in splenic
leukocytes, T cells and B cells of
NOD mice.

study shows that a streptococcal
preparation (OK-432) prevents
diabetes in BB rats by suppressing
insulitis, which is a morphological
expression of anti-islet autoimmune
reactions.
Germ-free NOD female mice have
increased diabetes incidence

Diabetes prevention after
intraperitoneal administration
of OM-85.

the composition of the gut flora is
indeed involved in the development
of type 1 diabetes

higher abundance
of Lactobacillus, Bacteroides and
Bifidobacterium in NOD rats

Treatment which was administered
to diabetic rats reduced the elevated
blood
glucose levels by up to 2-fold.
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Probiotic/

prebiotic/Bacteria

M. avium

streptococcal
preparation (OK-432)

Restricted Flora Not
Germ-Free Condition

OM-85 extracts of
eight kinds of
bacteria

Fecal flora

Lactobacillus, Bacter
oides and
Bifidobacterium

Lactobacillus
acidophilus,
Bifidobacterium
lactis, and
Lactobacillus
rhamnosus

‘5».)[40 C.JL)".J.} K9y X 03 Pl}u‘ Sldlao :B-A de.>

Subject of the study

Changes in B and T Lymphocytes

Associated with
Mycobacteria-induced Protection
of NOD Mice from
Diabetes (4)
Treatment with streptococcal
preparation (OK-432) suppresses
anti-islet autoimmunity and
prevents diabetes in BB rats. (5)

The Incidence of Type-1 Diabetes
in NOD Mice Is Modulated by
Restricted Flora Not Germ-Free
Conditions (6)
Transforming Growth Factor- and
Natural Killer T-Cells Are
Involved in the Protective Effect
of a Bacterial
Extract on Type 1 Diabetes (7)

Antibiotic treatment partially
protects against type 1
diabetes in the Bio-Breeding
diabetes-prone rat. Is the gut
flora involved in the development
of type 1 diabetes? (8)

Culture-independent identification
of gut bacteria correlated with the
onset of
diabetes in a rat model (9)

Probiotic treatment reduces blood
glucose levels and increases
systemic absorption of gliclazide
in diabetic rats (10)

Groups

Female NOD and

NON mice (n=6)
were infected at 2
months of age,

Age-matched BB
rats, consisting
of 11 males and 14
females

10 females and 5
male NOD mices

3 experiments with 6
,5,and 10 NOD
mice’s

3 experiments based
on BB-DP rats
spontaneously

develop diabetes
from 65 days of age
on a conventional
plant-based (CON)
diet.
2 experiments 3 and
10 rats

10 diabetic rats
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1 5 .5% 126

The global microbiome
diagnostics market is
expected to be worth USD
300 million by 2028, growing
at a CAGR of 15.5% during
the forecast period.

2022
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Global Microbiome Diagnostics Market
Size, By Application, 2019 - 2030, (USD Million)

65.2 Mn

2 = B B . l I
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B Disease Diagnostics
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1 Research Application

Source: www. kbvresearch.com
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Specifications

Market Size Value In 2024
Revenue Forecast In 2034
Growth Rate CAGR
Quantitative Units
Historic Year
Forecast Year

Report Coverage

Segments Covered

Regional Scope

Country Scope

Competitive Landscape

USD 7.2 Billion
USD 19.2 Billion
CAGR 0of 10.6% from 2025 to 2034
Representation of revenue in US$ Mn and CAGR from 2025 to 2034
2021 to 2024
2025-2034

The forecast of revenue, the position of the company, the competitive
market structure, growth prospects, and trends

By Product, By Application, By Animal Type

North America; Europe; Asia Pacific; Latin America; Middle East &
Africa

U.S.; Canada; U.K.; Germany; China; India; Japan; Brazil; Mexico
;The UK; France; Italy; Spain; China; Japan; India; South Korea;
South East Asia; South Korea; South East Asia

Animal Biome, Inc., ANIZOME LLC, Cargill, Chr. Hansen Holding
A/S, Cytophage Technologies Inc., DuPont Industrial Biosciences,
Elanco Animal Health, EnBiotix, Inc., Gnubiotics Sciences SA, Hill's
Pet Nutrition, Inc., Intralytix, Koninklijke DSM N.V. (Royal DSM),
Lallemand Inc., Land O'Lakes, Inc., Leiber GmbH, MicroSintesis,
NomNomNow Inc., Novozymes A/S, Orion Pharma Animal Health,
Phage Technologies SA, Phagelux, Inc., Phibro Animal Health
Corporation, ProDigest, Tonicity International Limited, and
VetoPhage.
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[-HEALTH INC .

.Wecare Probiotics Co., Ltd d

Mother Dairy Fruit & Vegetable Private Limited .
UAS Laboratories .

Nestle S.A .

Probi AB .

.Yakult Honsha Co., Ltd o

Kerry Group .

Morinaga Milk Industry Co. Ltd .

Kemin Industries .

BioGaia AB .
Beijing Smile Feed Sci. & Tech. Co., Ltd .

Shandong Baolai-Leelai Bio-Industrial Group .

.Cangzhou Tianrunwanwu Biotechnology Co., Ltd .
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Arla Foods, Inc d
Shanghai Novanat Co., Ltd .

Chr. Hansen Holding A/S .

Danone .

DuPont Danisco .

General Mills Inc d

I-Health Inc .

Lallemand Inc .

Lifeway Foods, Inc .

Xingtai Sinobest Biotech Co.,Ltd .

BIOGROWING CO., LTD .
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Top 10 Companies in

Probiotics Market in 2024

DANONE CHR, HANSEN
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Lactobacillus acidophilus, 1 Xy LA S S AR AR dudgusy
Lactobacillus casei, Sloes 5 .
Bifidobacterium bifidum, 97O dstsialGIRESEE s b

Enterococous faecium pS Vs GO L (o s
ol il e e
Bac;llusﬂlichenbi{qlr.mis, VExy o5 <S5 pS Y. (Olo 5o bolso) 95160
acillus subtilis _
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Bacillus subtilis yxy Y 05 SS Slyg oy 0 p,S Ve O39St
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acillus subtilis, .
Pediococcus acidilactici, (ol 3 bylsa)
Lactobacillus plantarum,
Lactobacillus paracasei,
Lactobacillus brevis
and prebiotic: MOS
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Lactobacillus acidophilus, S e pS N0 BYOL (ol 0
Lactobacillus plantarum, ol ’

Lactobacillus rhamnosus,
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Saccharomyces cerevisiae,
Prebiotics: FOS, Yeast Extract
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Lactobacillus plantarum,
Lactobacillus rhamnosus,
Lactobacillus casei,
Lactobacillus bulgaricus,
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Streptococcus thermophiles
and Prebiotic: Dextran
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Lactococcus lactis,
Bifidobacterium bifidum,
Aspergillus oryzae,
Saccharomyces cerevisiae
and multi enzyme: protease,
amylase, xylanase, phytase,
lipase
Bacillus licheniformis,
Bacillus subtilis,
Bacillus coagulans,
Lactobacillus rhamnosus,
Lactobacillus plantarum,
Enterococcus faecium
Bacillus coagulans
and prebiotics: inulin,
maltodextrin, FOS.
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