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Probiotics Australia, the beginning of a new chapter of our story

Probiotics Australia was born through a small family run business which started in 2009, when the founding company began to set
roots as a bio-fermentation specialist and probiotic contract manufacturer.

Having developed proprietary bio-fermented processes the quest for further studies and development into the field of probiotics
started with in vitro studies through leading universities.

The successful outcome of these studies motivated continued growth of the business within the probiotic industry and
highlighted the major role microbes play and can play in human health.

Humans are a unique reservoir of a heterogeneous and vivacious group of microbes, which together forms the human-microbiome
superorganism. The human gut serves as a home to over 500 to 1000 different microbial species, which primarily modulate the
host internal environment and thereby, play a major role in host health.

As our passion for probiotics developed through years, so did our commitment to human health and the importance of bringing
research discoveries to life.

Biological products are very complex and hard to make which explains why biotech manufacturing plants are large and expensive
to build.

Through collaborations with leading industry experts and organisations, the need to develop and manufacture Australian made
biotherapeutics became evident.

Australia is home to some of the best minds and universities in the world, and now with our vision, we are able to commercialise
technologies that have long been sitting on research intuitions shelves.

Our state of the art biomanufacturing plant has come to life and we can now also cater for the next generation of
biotechnologies and advancing our goals of bringing the biotech revolution to more people and other industries around the world.
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PA’s Development Timeline

> 2009 - Probiotics Australia Pty Ltd founded
» Probiotics herbal beverage fermentation
» Probiotics complementary medicine formulation development

» Probiotics complementary medicine manufacturing

> 2018 - Probiotics APl manufacturing facilities construction

» Production facilities and Laboratory construction

» TGA certification process for APl manufacturing

> 2019 - First probiotics APl manufacturing under TGA cGMP licence
» APl manufacturing
» Next-gen Probiotics R&D centre

» Personalised medicine R&D centre

© Probiotics Australia Commercial-In-Confidence




PA’s Capability

» Freeze-dried probiotics powder, as APIs and food ingredients
» PA’s strains
» Customised multi-strain probiotic blends

» Contract manufacturing others’ strains
Fermented liquids

Strain development and commercialisation

Development of new raw ingredients
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PA’s Technical Departments

» API Production Department

TGA certified QC Laboratory

Product Development R&D
Laboratory

» Microbiome Genomic
Laboratory
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Innovation Centre

Research and development is part of our founding ethos and is
part of who we are and what we do.

PROBIOTICS
AUSTRALIA

Within our facility on Queensland’s Gold Coast, Probiotics Australia
INNOVATION

operates dedicated R&D laboratories, equipped with the latest in

bio-fermentation production and genetic analysis, all staffed by

experts trained at local, interstate and international universities.

Our research is primarily focussed on three areas:

1. Expanding the evidence base for probiotics and other
microorganisms in human health

2. Innovation in delivery methods and product formats for
probiotics

3. Collaboration with partners to bring their microorganism based
products to market
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Probiotics

» Live micro-organisms that confer a beneficial or functional effect
» Key Genera

» Lactobacillus

i
» Bifidobacterium o1 Aty
. mﬂm
» Lactococcous Produce snzymes « Stimulation of e e
= Bite salt iydrolase pRoeyiosls « Cross-feeding and substrate
» Enterococcus e transformation
/ * Support microbiota stability
» Streptococcus salivarius — e e \
with systemic effects
» Saccharomyces * Neurochemicals cortisal, Produce organic acids
serotonin and GABA) * Lactate, propionate
. * Tryptophan and histamine and acetate
» Bacillus derivatives » | Colonic pH
* Satiety hormones Tri-directional « T Butyrate through
+ Conjugated linoleic acid Com——cni 2% \ cross-feeding
\ Target host S c— A e,
et
Probiotic-host interactions
mediated by cell surface
structures
* Surface layer-associated
proteins, pili, LPxTG-binding
proteins, mucin-binding
protein, Toll-like receptor
ligands, lipoteichoic acid
and exop:;;acdn:ldes g i:::uul‘;t::nx .

= Support epithelial
cell heath
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Probiotic

Global Probiotics Market
share, by end use, 2021 (%)

What are the factors driving the probiotics market?

The key factors that are driving the probiotics
include growing consumption of fermented food
and probiotic dietary supplements on account of its
gut health benefits and rising use of probiotics as
an alternative to antibiotics in animal feed.

@ Human Probiotics & Animal Probiotics www.grandviewresearch.com

Regional Insights

Asia Pacific led the global market with a revenue share of over 40.0% in 2021. The region is witnessing a
substantial rise in consumer awareness due to competitive strategies adopted by the global players.
Strong demand from countries, such as India, China, and Australia, is contributing to the overall growth.

North America is expected to witness considerable growth over the forecast period. Continued investments
from manufacturers in the food and beverage and pharmaceutical industries are anticipated to contribute
to the regional market growth.

Probiotics have also been receiving considerable attention from researchers with respect to animal
nutrition over the past few years. This development is attributed to the increasing focus on
alternatives for conventional growth promoters, such as antibiotics, to improve animal health.
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Postbiotics

“Bioactive compounds produced during a fermentation

Year

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

process (including inactive microbial cells, cell 10
constituents, and metabolites) that support health o] [ Mmoo
and/or well-being.” g (e
“Postbiotics, particularly heat-killed bacteria, have =~ | ==
been widely used in various applications, including i

foods, cosmetics, and pharmaceuticals. Although the 3]

exact mechanism of their action is still not fully %
understood, their immune-modulating effects are
undeniable” Malagén-Rojas et al. 2021 201

Probiotics Australia’s is leading the way in Australia in

promoting this segment with HK postbiotics. Fig.2 Increasing use of the term post

Zoonatant™

Our Zoonatant™ consists of the metabolites and compounds that our probiotics generate upon being cultured
with our unique growth media. Zoonatant™ created by such strain specific probiotics enriches the probiotics’
beneficial properties that in turn may improve your pet’s health. These metabolites can also be used by the vast
pre-existing microbiome for improving their growth and confer health benefits to your dear pets!

© Probiotics Australia Commercial-In-Confidence
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EXPLAIN

THE INNOVATION:

e SO

A U

Comparison of immune modulating effects of probiotics and
postbiotics on viability of and cytokine production by isolated

human immune cells.

Summary

Postbiotics have been garnering increasing interest in
recent times as new evidence of their benefits emerge. Live
probiotic bacteria have certain limitations for commercial
use due to requirement of viability retention in storage and
processing. Probiotics Australia have developed strain
specific postbiotic products and blends which have been
validated independently by the Mucosal Immunology
Research Group at Griffith University, Gold Coast.
These postbiotics are shown to be non-cytotoxic to the
host. Postbiotic type probiotics modulate immune response
similarly or better than their probiotic counterparts. Due to
increased stability, temperature and pressure tolerances,
postbiotics have significant shelf-life benefits when
compared to live probiotics, and can be used for
immunomodulation in functional foods, cosmetics,
therapeutics and agricultural biomacromolecules.
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Figure 3: Immunomodulatory effects on PBMC from healthy
subject. Probiotics, corresponding postbiotics, E.coli LPS (as
positive control) tested on PBMCs for inflammatory markers
(a, b) and immune system recruitment (c,d).




Systemic effects Gut

Systemic signalling Microbiota Modulation of resident microbiota
via the nervous system [ _ 3P Lactic acid, SCFAs,

Serotonin, dopamine, acetylcholine, bacteriocins, quorum sensing,
GABA, SCFAs \ _\. cross-feeding, adhesins .\

et ’\{‘* /e

Modulation of systemic *
metabolic responses

BSH, succinate, vitamins, SCFAs

Modulation of local Enhancement of epithelial barrier function

immune responses EPS, proteins such as Msp1/p75, Msp2/p40,
MAMP-PRR interactions HMO0539, and SCFAs

Epithelial
cell

Goblet
cell

@

Paneth cell
Crypt base columnar cell

— ]
Enteric neuron
Dendritic :

- cell Macrophage
] Modulation of systemic
immune responses @- B cell
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Fig. 4 | Postulated mechanisms of postbiotics and example effector molecules utilized by them. Five mechanisms
Seppo Salminen et al. 2021
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Differentiating the types
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Fig. 1. Conceptualization of paraprobiotic and paraprobiotic terms.

P.F. Cuevas-Gonzalez, et al., 2020
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(@ Probiotics @ Postbiotics @ Prebiotics

e Heat-killed bacteria , . GQSandu%
\ ‘ %
¢ )
o.o°0. b g
Cell surface Bioactive [}
components metabolites 4
8°°°° (SCFA: acetate) = R B O
& oloeoeee ooo olelel, &H"
RES Dendritic cell
N 7
'(ﬁ Bifidobacterium
= lactobacillus Naive T cells Natural killer cells
Increased population of Yasrl
beneficial microbes i ‘t( . "‘mwms production: TFN-y
]
Increased antibodies Phagocytic activity
production
Memory T and B cells

Hiroyasu Akatsu, 2021

© Probiotics Australia Commercial-In-Confidence




Probiotics for Pets

» Health benefits

» Immunomodulation

» Gut microbial balance - aids
» Allergy prevention
>

Blood parameters - lipids,
cholesterol

» Lactobacilli - reduces gastrointestinal distress,
abdominal pain

»  Bifidobacterium - Balances gut flora, prevents
growth of Clostridium sp.

»  Others - Enterococcus sp., S. boulardii

» Human probiotics work similarly or with varying
efficacy in animals, regardless they are QPS.

Duod J ileum
Lactobocilius Loctobacillus Lactobacillus
(a) Helicobocter Clostridium

Colon
Firmicutes
Bocteroidetes
Proteobacteric
Fusobacteria
Bifidobacterium

Lactobocillu:
Skin it Ascomycota
Protecbacteria Basidiomycota
Oxclobacteriacece Glomeromycota
Zygomycota
Unculturable
Urogenital tract
Loctobocillus
(b) D ileum
Lactobacillus Loctobacillus  Lactobocillus
Helicobocter
Oral Colon
Firmicutes Bactercidetes/Chlorobi
Protecbocteria Firmicutes
Fusobacteria Bocteoridetes
Actinobacteric Proteobocteria
Spirechaetes Fusobacteria
Bacteroides Bifidobocterium

Eubocterium
Loctotacilius

Ascomycol
Unculturable

Fig. 1. The canine (a) and feline (b) gastrointestinal tract and its dominant microorganisms. Skin microbiota included.

Lukasz grzeskowiak
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Probiotics for

DAtec

Mono- and Disaccharides

Amino Acids

Fatty Acids 3. Host Digestion :
R Influencing Cat & Dog Health
Proteolysis

o through changes to the Gut microbiome
4. Host Absorption
(Nutrition, Probiotics, Postbiotics)
L ]
v 2. Nutrients .
— sk > Inflammatory Enteropathies: I1BD,
*Proteins 4 Mono- and Disaccharides —— . Postbiotics CE
Probiotics g 5. Microbial Aming s 7. Microbial
Digestion Fatty Aclas Fermentation .
1. Ingestion Saccharolysis Carbohydrate | 4 Food allergles
E = Proteolysis Protein

Lipolysis

wﬁ K 6. Microblal Absorption
‘ ) Postbiotics
» Immunomodulation
* Gl Health

* General health support

8. Host Absorption

e »  Constipation

6 > Oral health
> Obesity and weight management

> Diabetes

> Kidney disease

Wernimont et al. 2020

© Probiotics Australia Commercial-In-Confidence




Bifidobacterium sp.

Bifidobacterium
animalis ssp. lactis

PAB™-121
Lactobacillus sp.

Lactobacillus

rhamnosus

Lactobacillus

plantarum
Lactococcus sp.

Lactococcus lactis
Enterococcus sp.

Enterococcus faecium

Popular Probiotics Australia products (For Pet & Animal Use) :

Probiotics | Postbiotics | Zoonatant™ | Proprietary &
(Series) (Series) (Series)* Custom blends

PAB™-121

PAB™-266
PAB™-210

PAB™-350

PAB™-461

PAB™-P121

PAB™-P266
PAB™-P210

PAB™-P350

PAB™.P461

© Probiotics Australia Commercial-In-Confidence

PAB™-Z100
PAB™-7121

PAB™-7200

PAB™-7266
PAB™-7210

PAB™-Z300

PAB™-Z350

PAB™-461




FOR DAILY USE FOR ALL PET TYPES

Lactobacillus rhamonosus

10 Billion
Lactobacillus plantarum Good Gut

cells / Bacteria
Bifidobacterium animalis ssp. lactis Litre

Lactobacillus salivarius
Bifidobacterium longum

Lactobacilus acidophilus

vV v v v v Vv v

Streptococcus thermophilus

10L

FORDAILYUSE  FOR ALL PETTYPES

PetWater 7
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FOR DAILY USE  FOR ALL PET TYPES

> Lactobacillus rhamonosus :

»  Promotes Gut health, microbial diversity,
healthy stool, Immunity, & other health
benefits.

> Lactobacillus plantarum :

»  Promotes gut microbial diversity, Shiny coat and
skin, & other benefits.

> Bifidobacterium animalis ssp. lactis :

»  Promotes gut health, healthy stool, microbial
diversity, Immunity, & other benefits.

> Lactobacillus salivarius :
»  Promotes immunity, helps fight bad breath.
> Bifidobacterium longum:

»  Promotes gut health, reduces anxiety, promotes
gut diversity.

> Lactobacilus acidophilus:

»  Promotes Immunity, healthy stool, & other
health benefits.

> Streptococcus thermophilus:

»  Promotes gut health, microbial diversity, and
immunity

Powered by
‘. Probiotics

A US TRAL | A

Untapping every body’s potential

“ PET WATER+ has a unique blend of 7
probiotic strains blended as postbiotics to give
your pet a natural immunity and gut support
while promoting gut microbial diversity.
The strains included are known to help support
a shiny coat, oral health, mental health and
general wellbeing.

10L 10L

FORDAILY USE FOR ALL PET TYPES FORDAILYUSE FOR ALL PET TYPES

PeiWater . PeiWaiers

All Human Grade Ingredients used
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