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Postbiotics yeast vs bacteria: what is the difference?

Francesca Susca, DVM, PhD | Global Pet Product Manager at Lallemand Animal Nutrition
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LALLEMAND
ANIMAL NUTRITION

SPECIFIC Lallemand develops, produces and markets high-value
yeast and bacteria products.

FOR YOUR
SUCCESS

|
48 plants including

27 yeast and
9 bacteria plants
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= LALPROBIOME is Lallemand Animal

Nutrition’s platform of innovative
microbial  solutions tailored for
companion animals.

= Leveraging the natural power of yeast

and bacteria with cutting edge science

to support companion animals’ health
and well-being, LALPROBIOME
provides a wide range of innovative
microbial solutions to meet the needs
of companion animals and their
owners today and for the future.
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Bacteria vs Yeast

Bacteria

= Prokaryote organisms (no nucleus)

= Size: ~1 um

= Reproduction: by cell division

» Presence in the microflora: 99%

= Sensitive to antibiotics

Yeast

Unicellular eukaryote organisms with
cell wall and DNA in a nucleus

Size: ~ 5-10 um
Reproduction: by budding

Presence in the microflora: 1%

Resistant to antibiotics

~ 60 different genera
NOT ALL YEAST & of yeasts

=~ 500 different
species

—, | Thousands of different strains, each

BACTERIA ARE EQUAL! ~ 10 K different

genera of bacteria

> 5 mill different
species

with a unique genetic make-up
/
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Microbes: do they need to be alive to be beneficial?

The mechanisms underlying probiotic/postbiotic effects are generally attributed to:

The interaction of probiotics with other microorganisms

= Competitive exclusion (competition for nutrients)

= Direct inhibition of certain microorganisms

= Increased growth of healthy components of the microbiota
(nutritional/environmental proto-cooperation)

Dependent on viability* of
probiotic cells

The cross-talk of micro-organisms with host cells

= Competition for adhesion sites
= Yeast/bacteria components recognized by gut epithelial cells
= Pathogens binding capacity (yeast)

PETFOOD
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Independent on viability*
of probiotic cells

*Viability: ability to remain alive and capable of growth or reproduction

1.
Luminal Effect

Deactivation or elimination of potential

pathogens to prevent their attachment,

colonization and toxic activity

-

Probiotic Bacteria strains

‘: - Pathogens
y &

Antimicrobial
activity

Probiotic Yeast S. boulardii

2

Barrier Effect

Distinct mechanisms of actions to
preserve the intestinal barrier integrity
and metabolism

ot

3.

Immunomodulatory
Effect

Participation to the body’s defences by
interacting with the immune system

9

Competition
for adhesion
and nutrients

Communication
& preservation
of intestinal

mucosa

€009

Cross-talk
and stimulation

Immune cells




P O St b i Ot i CS ‘ CO Nnsensus statement Probiotic microbes: do they need to be alive to be beneficial?

Jasmeet Kataria, Nan Li, James L Wynn, and Josef Neu

N E N An essential symbiotic relationship exists between intestinal cells and commensal
bacteria within the human gastrointestinal tract. Alteration or absence of this

interaction may play a role in the development of human disease. Use of probiotic

W) Check for updates organisms has yielded improvement of certain medical conditions, such as
inflammatory and infectious gastrointestinal disease, although the mechanisms of
T h e I N t ern ati ona I S Ci en ti ﬁ C ASS 0O Ci ati on bgneﬁt remain pporly deﬁnfed. The aqminist(arion of live orgqnisms is not wi.th.out

risk, both potential and realized, particularly in certain populations. Therefore, it is of

H 1 H H considerable interest to determine if the health benefits of probiotics can be attained
Of P r o b I Ot I C S a n d P r e b I Ot I C S (I SA P P] without the risks associated with administration of a live organism. Reviewed here is
L I the evidence that heat-killed, ultraviolet-inactivated, and even components of these
consensus Sta te men t on t h e d Efl Nl t IoN agents may be just as effective and considerably safer for the host.
- - © 2009 International Life Sciences Institute
and scope of postbiotics

Seppo Salminen®'2, Maria Carmen Collada®, Akihito Endo®®, Colin Hill(5*5,
Sarah | eheer Eamonn M. M Oialaues? AMara Ellon Candarcm8 Daanan Cheamind 10

« A preparation of inanimate microorganism and/or their
components that confers a health benefit on the host»

g

POSTBIOTIC POSTBIOTIC
Yeast Bacteria
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Postbiotics | Inactivation process

= Different methods of inactivation are described and may influence postbiotic biological activities
= Heat treatment is the method of choice.

PROBIOTICS
LIVE MICROORGANISMS

TREATMENTS: TREATMENTS:
= UV radiation - ¢ - * High temperature
= |onising radiations = High pressure
= High intensity ultrasounds
POSTBIOTICS

INANIMATE MICROBIAL CELLS
(non viable)

PETFOOD
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EUROPE Adapted from Siliciano et al., 2021



Postbiotic Yeast

| WHOLE YEAST CELLS | | YEAST FRACTIONS |

INACTIVATED YEAST AUTOLYZED YEAST YEAST CELL WALL YEAST EXTRACT

HYDROLYZED YEAST

SPECIFIC ASSOCIATION OF YEAST FRACTIONS

NOT all inactivated or live microorganisms have Post/Probiotic effects
—> Efficacy has to be demonstrated



Postbiotic Yeast | The whole cell yeast

“ ¢

INACTIVATED YEAST

No enzymatic
processes

. Cracked cell wall and intracellular

. . content
Characteristics Whole cell wall surrounded yeast extract . . .
Proteins and nucleotides partially
fragmented
Crude protein content ++ ++
Digestibility = ++
Functionality + ++

Cell wall is broken

Peptides and nucleic acids are
fragmented

Hydrolysis oriented and controlled:
consistent product

++
+++

[

Production process has an impact on yeast characteristics and functionality
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Posthiotic Yeast | The benefits of hydrolyzed yeast [T == NP

NUTRITIONAL
DIGESTIVE CARE OPTIMIZATION

A specifically designed hydrolyzed yeast offers highly digestible and functional nutrients that support
digestive care and palatability while contributing to the feed protein balance. G
2% YELA

PROSECURE

.....
> .

e

ENHANCE FEED
PALATABILITY
B e,
“ In the upper gut: highly .é‘g'.’::",-, M i In the lower gut:
digestible proteins (free ‘.:ggﬂ" v decrease in proteolytic
amino acids and small e microbial compounds (i.e.
peptides) = early and fast FREE DIGESTIBLE ammonia)
amino acids absorption "SMALL PEPTIDES. ) v fermentable insoluble
i carbohydrates = improved
CARBOMYDRATES microbial diversity and
PETFOOD activity with release of SCFAs
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Postbiotic Yeast | The benefits of hydrolyzed yeast

In vitro trial | Protocol

3 donors*
Lhd

3 groups & 3 replicates

Control

Inulin 10g/L = =
e/ Y=y

.** — d -
YPSi** 10g/L

On each replicate SCFAs were quantified by gas
chromatography after a 24-hours incubation at 39°C

*Same breed and breeding facility, age (13-17 months), diet since birth
**YPSi: YelaProsecure insoluble fraction

NUTRITIONAL
OPTIMIZATION

DIGESTIVE CARE

- concentrationin mM
- significant (P<0.05) difference
between groups are shown with

SCFAs T0 T24 - Control | T24-inulin | T24°YPSi
Acetate 2.3+0.4 8.7+0.6° | 32.8+19.3° | 442%2.28
Propionate 1.6 0.4 2.2+0.4b 1.4+03° | 222%46
Butyrate 0.4+0.22 1.2 £0.2% 2.1+1° 6.1+1.9°
Iso-butyrate | 0.04+0.042 | 0.1+0.08> | 0.02+0.01* [ 0:6%0.1¢
Valerate 0.07+0.04% | 0.08+0.05% | 0.08+0.05* | 0:2%0.028
Iso-valerate | 0.09+0.05° | 03+0.1° | 0.06+0.04* | 0.8%0.1¢
Total SCFAs 4.5+ 0.42 12.6+0.8° | 36.6+19.7° | 74.1%£6.9°

different superscript letters.

Results show that this specifically designed hydrolyzed yeast can be source of
functional dietary fiber able to support non-selective SCFAs production.

op®
.‘ 4 o
‘-’.\-" PROSECURE Filgalacter o
™ Butyrate
< \ ’- x ."A‘ (= preferred energy for the gut)
\i B » \ :\ 4 » o, Acetate j o
FREMENTRBLE % / FIBER *&s  Propionate \ Benefits of short chain fatty acids (SCFAs):
CARBOHYDRATES i minococcus SUSOEIIION SCFAs PRODUCTION

= Optimal gut integrity
(4] = Closed tight junctions

PETFOOD = Mitigation of inflammation
FORUM = Modulation of gut microbiota

EUROPE
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Postbiotic Yeast | The benefits of yeast fractions

/ YEAST FRACTIONS \ _VASTCHLAL The insoluble fraction of the yeast

YEAST CELL WALL YEAST EXTRACT

v" MOS can bind v R-glucans helps
undesirable bacteria modulate the innate

Immune system
N
X
B-glucans &— m
¢ ——> Dectin 1 receptor

ﬁ \
“‘i&%ﬁ;\% ACTIVATION

"
® - ° /
J ¢ Te®
»\%e o
IMMUNE REPONSE @
g ] e

#————> Mannans Oligo-Saccharides (MOS)

DIGESTIVE CARE IMMUNE SUPPORT

The efficiency of YCWs is not only about MOS and -glucans levels. Strain, origin and
production process may also influence product efficacy and batch-to-batch consistency



Postbiotic Yeast | The benefits of yeast fractions

IN VIVO TRIAL

SPECIFIC ASSOCIATION OF YEAST FRACTIONS

A synergIStlc a"Iance Of yeaSt fra ctions Study conducted by Prof Biagi at DIMEVET of University of Bologna — 2018 IMMUNE SUPPORT

A combination of expertise, science,

. . IgA (mg/g dry feces)
technology and innovation allow to select e __________mbp<ol
. . . . . ¢ 0
inactivated yeast fractions according to their wil- - _____ JES—G'—"—% —————
complementarity and expected synergism. ByoToomT BT T T T T T T T T ey T
g W= e -——- DURATION 28 days.
»-"é 25 ————:a —————————— _T.——' F—-—- ANIMALS W?re;\thyadu‘I;dogs
IN VITRO TRIAL = 07— - - - - - oo B A
B oI5 4 - (p —————— f; F--- TREATMENT 08 9 YANG /kg
v' Binding capacity: 0,08% YANG vs 0,2% MOS Product (Mannans >25%) 104~ - - - - peet:
v' 5 strains of E. coli isolated from dog/cat faeces at different lifestages 51-- B ------ F === pARAMETERS wg e
v" Strains collected during episodes of enteritis EE 2days 28 days
B
+19%
87 e ﬂ ‘B - IgA plays an important role in MULTI-RECEPTOR ACTIVATION
R G S maintenance of gastrointestinal
2N R $ e homeostasis by coating the
g . bacteria, favouring a tolerant,
(ELSEEEEEE  EEEEEEEE . YRR . . .
o non-inflammatory relationship
P [ @& :
3 ' with the host and the
THUNNEE 4 BERRREEE R homeostatic control of the
o) NN 0 B intestinal redox environment.
8.0
Premium y:;:l::i::m YANG °e 0’037 BROAD AND BALANCED IMMUNE RESPONSE v,:j»,' ;,;g
%45 &

YWY Strains combination == ﬂ”f‘ Multi-receptor activation == RGY

DIGESTIVE CARE




Postbiotic Bacteria

What about postbiotic bacteria?

PETFOOD
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Postbiotic Bacteria | Bacteria cel

Yeast Cell Wall

Mannans Oligo-Saccharides (M0S) 4

B-1,3-glucans
B-1,6-glucans "‘ii’,

Bacteria Cell Wall

Surface-Layer Protein (SLP)
®
Exopolysaccharide (EPS)

90009

Lipoteichoic Acid (LA)
eV o V)

Membrane €

Peptidoglycan (PG)

PETFOOD
&= FORUM

EUROPE Pique et al., Int. J. Mol. Sci. 2019, 20, 2534

wall components

Bacteria cell wall and its main components are
very different from yeast cell wall:

= PG accounting for up to 90% of
Gram+ bacteria weight, are well-known
potent activator of immune response.

= SLP are determinant in the adhesion events
in Lactobacilli.

= EPS playing a role in intestinal homeostasis
via interaction with intestinal epithelial cells.

= LA is a IL-12 inducer, thus responsible to
activate the innate immune functions.

The identification of key cell wall components
is needed together with the assurance that
these molecules maintain their activity after
the heat treatment.




Postbiotic Bacteria | Other components

= Metabolites, cell fractions, and culture supernatants.

= Cell-free supernatants contain batch culture medium, metabolites, and other

secreted products that can cross the mucus layer.
= Microvescicles: cytoplasmic constituents (RNA, protein and DNA)

SCIENTIFIC REP{J;}RTS

OPEN |solation and characterization of
Lactobacillus-derived membrane
-vesicles

mag G | pressure |spot det| HV | WD |
25000 x|2.67e-4 Pa| 2.0 |[ETD|5.00 kV [9.9 mm i ey :
celved: 9 -August 2013 ¢ Scott N. Dean?, Dagmar H. Leary?, ClarettaJ. Sullivan?, Eunkeu Oh* & Scott A. Walper?

cepted: 22 November 2018

PETFOOD

‘-—‘3 FORUM Ref: Pique et al., Int. J. Mol. Sci. 2019, 20, 2534

EUROPE



Postbiotic Bacteria | why?

Table 1. Advantages of inactivated bacteria and/or purified compounds in comparison with live probiotics.

Aspect Advantages

No risk of translocation from gut lumen to blood, particularly in vulnerable subjects.
Safety No risk of acquisition and retransfer of antibiotic resistance genes.
No risk of interference with normal colonization of gut microbiota in neonates.

Release of active molecules from the disrupted inactivated cells, passing through the

Phy;fzﬁgmal mucus layers and stimulating epithelial cells more directly.
Loss of viability and cell lysis can produce further and more complex beneficial effects.
Pharmacelth{Ca] Easier to standardize, transport, and store.
characteristics

Pique et al., Int. J. Mol. Sci. 2019, 20, 2534

Additional Advantages in the Pet Industry:
= Technological: Stable through all prod process and over shelf life
= Regulatory: Feed materials (EU), market access

PETFOOD
&= FORUM
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Postbiotic Bacteria | Mode of actions and expected benefits

PETFOOD

&= FORUM

EUROPE

IMMUNE SUPPORT

PG, SLP, EPS, LA give rise to responses
helping stimulate the immune system.

Increase of antimicrobial peptides
Optimization of CD4:CD8 ratio

Able to turn a Th2 response into a Thl one

Heat-treated Bacteria

AR

IMMUNE SUPPORT

IL-12 IL-4
;IFN-y - - IgE »
[ tmmune functions | [ Allergies )

DIGESTIVE CARE

Adhesion to epithelial cell lines:

DIGESTIVE CARE

» competition with pathogens
for adhesion sites

» Cross-talk

Strenghtening of gut barrier integrity mainly
mediated by EPS and SLP

Pathogen
A R IR
N . ‘
IV I NS

e

Pique et al., Int. J. Mol. Sci. 2019, 20, 2534




Postbiotic Bacteria | Dedicated research program

A dedicated research program on a range of selected non-viable bacteria strains aimed to investigate

mode of action and benefits of Heat Treated Bacteria

The strain-specific gentle heat-treatment process applied:

= enables to preserve the molecular membrane and cell structure whilst inhibiting
their capacity to replicate

= ensures the production of microbiologically non-viable, shelf stable, yet functionally
active microbial cells.

Adhesion capacity (in vitro, internal data)

HT29* Caco2* FHs74*
(Colon) (Colon) (Small intestine)

LALPROBIOME L. helveticus HA-122 +4+++ +4+++ +4+++
LALPROBIOME L. paracasei HA-108 ++ ++ +++
LALPROBIOME L. plantarum HA-119 ++ ++ +++

Legend: ++++ X>40x10° cells; +++ 107<X<40x106 cells; ++ 10°<X<107cells; + 103<X<10°cells *human cells lines

PETFOOD
&= FORUM

EUROPE

SEM image

LALPROBIOME L. helveticus HA-122



Postbiotic Bacteria | Dedicated research program

LALPROBIOME

WHY USE THE ZEBRAFISH MODEL
IN MAMMALIAN RESEARCH?

Characterization of - E Ty
( the effects ] . .
= In vitro and in vivo

\ _ trials in companion
Specificity/Quality/ " Understanding the animals
Structure/Function mode of action on a
phenotyping in vivo Validation in the
model target animals
= Main features of heat = Challenged or not \_ . :
treated bacteria strains WORK IN
Paosness|

* Components explaining 2 Our phenotyping models confirm
their efficacy the potential of the strains tested

In depth t
characterization
microorganisms ﬁw\b\l’y

Article

Modulation of Zebrafish (Danio rerio) Intestinal Mucosal
Barrier Function Fed Different Postbiotics and a Probiotic
from Lactobacilli

PETFOOD
&= FORUM

EUROPE

Mark Rawling %, Marion Schiavone (%, Amélie Mugnier >, Eric Leclercq 2, Daniel Merrifield ',
Andrew Foey ' and Emmanuelle Apper >




Postbiotic Bacteria | Strain characterization

Specificity/Quality/
Structure/Function

= Main features of heat
treated bacteria strains

= Components explaining
their efficacy

In depth
— characterization

PETFOOD
&= FORUM

EUROPE

1um

Oum

= Cells are intact, cell surface integrity is maintained,
surface is smooth and rigid (elasticity of 20 MPa)

= QObservation of aggregates

= Strain specificity in cell morphology

= QObservation of strain specific particles associated
with or proximal to the cells at nanometric range

- Presence of micro vesicles containing proteins
described as mediators of Lactobacillus probiotic effect

?

p40 = surface antigen protein
p75 = cell wall-associated hydrolase

—>High-resolution AFM structural image



Postbiotic Bacteria | Proof of concept with phenotyping model

LALPROBIOME

WHY USE THE ZEBRAFISH MODEL
IN MAMMALIAN RESEARCH?

= Understanding the
mode of action on a
phenotyping in vivo
model

= Challenged or not

P
,‘%
L D

K Characterization of

the effects

Zebrafish, a model in mammalian research

Small - Genome fully -

: , : Short
External ; size . sequenced :
. : : reproductive
and rapid
cycle

development

fecundity é —

Simple genetic
manipulation

R . Existence of
egenerative

capabilities of < using zebrafish as a phenotyping kits and

adult zebrafish research model mOdiﬁeI(i:Inzeebraﬁsh

High physiological

Considered as Z

less sentient , : : and genetic
than mammalian - Transparency = Cost- effective homologies with
models . ofembryos | mainteance mammals*

*genome, immune and nervous systems, nutrient metabolism, intestine structure and functionality, cell differentiation or proliferation

= The replacement of mammalian models by animals considered as less sentient is frequently considered.

= The use of the zebrafish (Danio rerio) has exponentially increased among the scientific community over recent decades.

PETFOOD
&= FORUM

EUROPE




Postbiotic Bacteria | Proof of concept in healthy animal model

LALPROBIOME selected probiotic
and postbiotic bacterial strains G
as a nutritional strategy

to support gut barrier function

(Research Facility at the University of Plymouth, U 3

Yok . . e
{13 F microorganisms ﬁﬂ\D\Py

Article

Modulation of Zebrafish (Danio rerio) Intestinal Mucosal
Barrier Function Fed Different Postbiotics and a Probiotic
from Lactobacilli

Mark Rawling '*, Marion Schiavone 2, Amélie Mugnier >, Eric Leclercq 2, Daniel Merrifield ',

UNITED i
Andrew Foey '™ and Emmanuelle Apper 2*

KINGDOM

@ il = Presented at ESVCN 2022, Basel

¢ ¢ ¢

Experimental period

PROTOCOL 1-2 weeks 1 day T 5 weeks T
= Animals: Wild-type adult zebrafish (Danio rerio); 25 fish / tank e Acclimation Start. End
= Duration: 7 weeks B = _ period Fish are moved into Fish sampled for
. NS = Fish fed designated tanks endpoint analysis
= Feedlng program: basal diet and weighed
CONTROL LHPro LHPost LPPost
Basal diet Basal diet Basal diet
Basal diet + LALPROBIOME L. helveticus - HA122 + LALPROBIOME L. helveticus - HA122 (Ht) + LALPROBIOME L. plantarum - HA119 (Ht)
at 6x106 CFU/g feed at 6x106 cells/g feed at 6x106 cells/g feed

= Measured parameters:
v' Goblet cell density (GCD) and coverage (GCC)
v’ Levels and gene expression of innate immune markers (Lysozyme and Cathepsin) and gene expression

of tight junction protein (Z0-2a)
PETFOOD v’ Intraepithelial leukocytes (IELs; CD4+/CD8a+) quantification
& FORUM

EUROPE



Postbiotic Bacteria | Proof of concept in healthy animal model

DIGESTIVE CARE
RESULTS
Gut goblet cell coverage (GC) and density (GD) Gene expression of innate immune markers and tight junction ZO-2a
200 o 250 Lysozyme Cathepsin L Z0-2a
180 b 2 4 4
16.0 200 = . x A ok
’g 140 : ac S o~
g— 120 150 ? ! : 2
g 100 g g a
T 80 I 100 3 c 0 A 1 !
~— v ©
[a] 6.0 A ) ﬁ
8 4.0 s Y T - ! 2 2
20 I.?.
o0 Control LHPro LHPost PPose 2 4 4 C .
o & & C o N S
GC coverage (%) —O— GoDp (n/200 pm) \32% \\/Zg \C}Q Q’Zg \*,Z% \gQ \)Z\ & SQ
Both groups supplemented with heat-treated bacteria Elevations in protein gene expression levels of lysozyme and
(LHPost and LPPost) showed an increase in goblet cell cathepsin L were shown in both postbiotic groups while an
coverage and density indicative of the ability of the increased gene expression level of Zonula-Occludin (ZO-2a) was
specific heat-treated strains to enhance the functional demonstrated in all treatments confirming the protection and
mucus barrier. strengthening of the gut barrier in groups supplemented with
selected postbiotic strains.
PETFOOD These results confirm the protection and strengthening of the gut barrier in groups
e supplemented with selected postbiotic bacteria strains.
wss FORUM

EUROPE



Postbiotic Bacteria | The importance of gut barrier integrity

INFLAMMATION, FOOD ALLERGIES, STRESS, OBESITY, AGEING, PATHOGENS, DRUGS, ETC.

Pivotal role of gut barrier * Intestinal barrier dysfunction ;
and gut microbiota in Mucin degradation ~ S— L Mucus layer
health and disease Gutbarrer, distuptionand > Ze % 2 - Microbial dysbiosis ™ Jo' (> Jes,  Cutlumen
) increased permeability 9 I% WP ‘l' i, . .; 1
» [}

n . . . n | | 1 (]
All disease begins in the gut Exposure to pathogenic microbes, I . 2 = I Gut epithelial cells

(Hippocrates, -460 to —377) their metabolites and endotoxins

Inflammation

and immune activation Lamina propria

Systemic circulation
of harmful metabolites

BIDIRECTIONAL COMMUNICATION

Systemic circulation

Gut-Brain axis Gut-Liver axis Gut-Lung axis Gut-Heart axis Gut-Kidney axis Gut-Skin axis
lut eprthelal barmier it « Affect the availabiiity of 50FAs, ut epithelial permeabli rdiac fursction * Endotomns and urasmic * Proinflammatory cytokines
ol p erity Affectth ty of SCF A Gutep perm ty A Cardiacfu End Proinfl Y cytok
A Permeablity of the cerebral qut permeability, bile acid, Altered immune response L Cardiomyopathy and toating enter the kidneys reachthe skin thraugh
P ET F oo D parenchyma glucose and lipid metabolism cardiac insufficency through circulation leading bloodstream |eading to skin
q::) » Promate liverinflammation Mltered host metaholites tolﬂﬂammlatmn inflam “‘*?l‘j"““e':'“dﬂt""’?
and ini and evtokine preduction in the renal system stress, sebum excess,
- FORUM My Jlosine p atopic lesions

EUROPE Adapted from Saxami et al. (2023)



Postbiotic Bacteria | Proof of concept in challenged animal model

Viral challenges

LALPROBIOME heat-treated
bacteria help strengthen
natural defenses

(Research Facility at the Chungnam National
University, Republic of Korea)

¥yl microorganisms

voauPyblication under review

Barner unc
from I

REPUBLIC
OF KOREA

VHSV

PROTOCOL challenge

=  Animals: Wild-type adult zebrafish (Danio rerio); 28 fish / tank !
. of heat-treated bacteria
= Duration: 1 month ¢ . 4

= Feeding program: 21 10

Sampling of gut | I
CONTROL 1 CONTROL 2 L.Paracasei L.plantarum L.helveticus & kidney

Presented at ESVCN 2023, Porto

Oral administration l

SR 3

Monitoring
: : : : : fish survival
: Basal diet Challenge Basal diet Basal diet Basal diet Immune response
Basal diet with viral hemorrhagic Challenge with VHSV Challenge with VHSV Challenge with VHSV
septicemia i + LALPROBIOME L. paracasei | +LALPROBIOME L. plantarum : + LALPROBIOME L. helveticus
virus (VHSV) HA-108 at 6x10° cells/g feed HA-119 at 6x10° cells/g feed HA-122 at 6 x 10° cells/g feed

= Measured parameters:
v mRNA expression of antimicrobial and antiviral factors in gut and kidney
PETFOOD v" Survival rate after challenge with viral hemorrhagic septicemia virus (VHSV)

EUROPE



Postbiotic Bacteria | Proof of concept in challenged animal model

2
IMMUNE SUPPORT
RESULTS
Heatmap of mRNA expression in gut and kidney (21d suppl.) Fish cumulative survival 10 days post challenge
GENE CATEGORY GENE NAME 120
One-way ANOVA and
Interferon gamma (ifny) 100 Bonferroni post-hoc test

sele

Interferon gammar (ifny1) 80

Antiviral

M
X 60

CD8a 20

cumulative survival (%)

B-defensin 31 (def 1)

20

Antimicrobial

Mucin 5.1 (muc5.1) 0

Cl 2 TI y) T
Heat-treated L. plantarum HA-119 enhanced the up-regulation of all Significant increase in survival when fish were

the selected immune genes, dedicated to antiviral and antimicrobial supplemented with L. plantarum HA-119

responses, in both gut and kidney. confirming the immunomodulatory properties of

T1: L. paracasei HA108; T2: L. plantarum HA119; T3 L. helveticus HA122 specific strains of heat-treated bacteria.

The study shows the immunomodulatory strain-dependent properties of selected heat-treated bacteria.

PETFOOD Basal expression Up-regulation  Up-regulation
FORUM 1,00 - 1,49 1,50 - 1,99*

EUROPE Fold range compared with control groups

Legenda




Postbiotic Yeast and Bacteria | Conclusions
POSTBIOTIC Bacteria effect y’ ~/ f‘ a

—

Probiotic Bacteria strains Probiotic Yeast S. boulardii Yeast Cell Wall (MOS)
POSTBIOTIC Yeast effect Wy @
v

1 : " ‘ Pathogens :
Luminal Effect 1 s
Deactivation or elimination of potential : y - '

pathogens to prevent their attachment, | |
colonization and toxic activity Antimicrobial \@ |

activity

2. :
Barrier Effect :

Distinct mechanisms of actions to
preserve the intestinal barrier integrity
and metabolism

Communication
& preservation
of intestinal

&

Immunomodulatory | ss-talk
P.ETFOOD PEaftifcig:m to the body’s defences by @ i g 1
‘% FORU M interacting with the immune system Immune cells

EUROPE



Postbiotic Yeast and Bacteria | Conclusions

Yeast and bacteria have different structure and composition thus different mode of action
= NOT all inactivated or live organisms have Post/Probiotic effects = efficacy has to be demonstrated
= Studies have clearly shown that, no matter if yeast or bacteria:
v’ efficacy is strain-related
v some benefits are INDEPENDENT from viability
= As demonstrated for PROBIOTICS, also for POSTBIOTICS we can foresee a potential complementarity and

synergism between yeast and bacteria
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'I;Lhanks for your attentlonI

For further questions, please contact me at: fsusca@/allemand.com
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