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Development of probiotic Lactobacillales
from laboratory to the market: working in
conjunction with BRCs
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Health Benefits of Probiotics

« DIARRHOEA CAUSED BY CERTAIN PATHOGENIC BACTERIA AND
VIRUSES

» HELICOBACTER PYLOR/INFECTION AND COMPLICATIONS
 INFLAMMATORY DISEASES AND BOWEL SYNDROMES
« CANCER
« CONSTIPATION
« MUCOSAL IMMUNITY
« ALLERGY
« CARDIOVASCULAR DISEASE
« UROGENITAL TRACT DISORDERS

// N w BACTERIAL VAGINOSIS

-~ \ YEAST VAGINITIS
' LLRINARY TRACT INFECTIONS
\  °- \LtSE OF PROBIOTICS IN OTHERWISE HEALTHY PEOPLE




LAB Marketing

 Industrial Uses of Lactic acid Bacteria
* Fermented dairy products
« Cereal Processing
« Sour Dough
Fermented vegetables
Fermented Meat
Health Products(Live LAB as Probiotics)




Some of LAB Probiotics Contributions to
Fermented Food

« FLAVOR

« AROMA

« TEXTURE

« NUTRITIONAL ENHANCEMENT
e Superior Preservation

 Natural ANTIBACTERIALS

e Natural ANTIFUNGALS




LAB fermented food Market without LABS

* Pickles as an example:
Unprocessed or Defective?

« Steam sterilized
« +Additive antimicrobials

| « Highly salted acidic non fermented
products




Thus,

our LAB fermented food
Industries suffer from poor
access to powerful strains




COLLECTION OF LACTOBACILALES
A key of the success!

* Lactobacillus
sanfranciscensis (formerly L.
sanfrancisco) is a species of lactic acid
bacteria that helps give sourdough bread its
characteristic taste. It is named after San
Francisco, whose sourdough was found to
contain the variety, though it not exclusive to
the area.lt

«  Sourdough starters are leavened by a
mixture of yeast and lactobacilli in a ratio of
about 1:100. The yeast is most
commonly Candida milleri. This yeast
cannot metabolize the maltose found in the
dough, while the Lactobacillus needs
maltose.2l They therefore act without conflict
forsubstrate, with the Lactobacillus utilizing
maltose and the yeast utilizing the other
sugars, including the glucose produced by
the Lactobacillus.
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Where Are
Our Native LABS?!HUIHTHTHTITTT

 Day to day loss of opportunities




« Rural population has changed his life style
« A decrease in population from half to less than 10%
« (6.5M)




Biosystematics of LACTOBACILALES
A key of the success!

« PHYLUM F/IRMICUTES
 CLASS BACI/LL]
* ORDER LACTOBACILLALES

« Family Lactobacillaceae
genera: Lactobacillus, Paralactobacillus, and Pedjococcus

« Family “Leuconostocaceae”
* genera. Leuconostoc, Oenococcus, and Weisséella.

» .« * Family Streptococcaceae
- W’ Sz‘repz‘ococcus and Lactococcus and Lactovum




A urgent need to BRC

« Laboratory --- Pilot

e BRC:

* --feésearch assistant------------==---=cceeooeuoue-- credit provider




So, wh
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y we need to share with BRC,

To decline research expenses
To gain access to more strains

0 take bio-systematic adv. & comm.

To save the time of strain evaluation
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Described Estimated (range)

270,000 300,000 - 500,000 good
45,000 50,000 - 55,000 good
1,065,000 2,375,000 -100 million  moderate
25,000 100,000 - 1,000,000 poor

75,000 200,000 - 10 million moderate
~5.,000 50,000 - 3 million (??)  very poor




Prokaryotic
Identification Lab

Micro-Algae Lab Preservation Lab

Microorganisms Bank

Chemotaxonomy
Lab
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Polyphasic Identification Process

Phenotype Chemotype Genotype
Cell wall 16S rRNA
G+C
Content

l |

o - DNA-DNA
Metabolism jgg Polar lipid B idization

Respiratory

Quinones
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Complete genome Draft genome
sequence of Genome sequence of
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GK1 as a PHB : : Strain F. as a
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Long-term preservation Process

/ I \

Cryopreservation Liquid Drying Freeze Drying

Ultra-Freezer
-80 °C

Deep freezing |
-195 °C
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NO Organism type Scientific Name IBRC Number Journal

1 Archaea Halovenus aranensis 10015 lJSEM
2 Archaea Haloarchaeobius iranensis 10013 IJSEM
3 Archaea Halopenitus persicus 10041 IJSEM
4 Bacteria Salinibacter iranicus 10423 IJSEM
5 Bacteria Bacillus iranensis 10446 IJSEM
6 Bacteria Alteribacillus bidgolensis 10614 IJSEM
7 Bacteria Saliterribacillus persicus 10629 IJSEM
8 Bacteria Ornithibacillus halophilus 10683 IJSEM
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NO Organism type Scientific Name IBRC Number Journal

A Bacteria Salinicoccus iranensis IBRC-M 10198 JSEM
A Bacteria Salinivibrio proteolyticus IBRC-M 10218 IJSEM
A Bacteria Piscibacillus halophilus IBRC-M 10220 lJSEM
VY Bacteria Halobacillus karajensis IBRC-M 10221 IJSEM
A2 Bacteria Salinibacter luteus IBRC-M 10423 |JSEM
VY Bacteria Alteribacillus persepolensi IBRC-M 10436 lJSEM
Yo Bacteria Lentibacillus persicus IBRC-M 10440 IJSEM
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Scientific Name IBRC No. SO 59 980 g (6325 9 o 039>

Salinicoccus iranensis 10198

Nesterenkonia 10224

Halomonas elongata 10214
Salinivibrio proteolyticus 10218
Alcanivorax dieseloii 10429

Alcanivorax dieseloii 10428
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Scientific Name IBRC No. S5 SS g (6 39)5 g Cxiio 059>

Oceanimonas sp. 10197

Halomonas sp. 10200
Halomonas sp. 10199

Halomonas sp. 10219

Nesterenkonia sp. 10223

Kocuria sp.

Streptomyces sp.
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Cell Wall analysis
Diaminopimelic Acid (DAP) lsomers
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Probiotics are defined living micro-

'1:'1"']1 "-.'[_l_,

&35\ Nestle

Good FL}E_.'I[J, (Good Life

organisms, which reach in sufficient

effects.

o Safety

o Efficacy

o Stabllity

concentration in active form the
gastro-intestinal tract and thereby
excert positive health beneficial

BgVV, 2000

Probiotic effects are strain
specific and can not be
extrapolated to other
strains,
even of the same species.
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Phase 1 Isolation, purification, identification, basic physiological

. characterization
Blo-dlversny Isolation of MOs from different habitats and ecological niches (e.g. fermented
products, oral cavity, intestines, mammary glands). Focus on LAB, bifs, yeasts.

Phase 2 In vitro screening - properties potentially linked to
probiotic efficacy

Gastric and bile salt resistance, interaction with intestinal cell lines, growth,
antipathogenic effects, immunological profile, etc...

N,
*
3 Evaluation of technological properties
»
A
»

Growth, yield, process and storage stability (Aw, 02, temperature, efc...)

Safety evaluation of candidate strains (case-by-case)
AB resistance profile, transferable AB resistance genes, potential virulence

factors, deconjugation of bile salts, adherence to fibrinogen and fibronectin,
mucin degradation, hemolysis, (genome sequencing of selected strains), etc...

Phase 3 Pre-clinical studies Evaluation of safety and efficacy

Business
Needs

Level of scientific Experimental setup depending on benefit that shall be demonstrated.
proof Phase 4 Clinical studies Evaluation of safety and efficacy
Primary objective: “Proof of principle” : investigation of efficacy under well
i ial i controlled conditions (target population, ethiology of the disease, etc..) typically
Financial mgut usion a okl e
BUSINESS Phase 5 Studies supporting the launch of specific products
TR Consideration of the product form (matrix), target population/ market,
COMWU%ENT technological requirements, costs, local regulatory constraints (e.g. with respect

i to claims), marketing positions.

i




Consumer insights, definition of benefits

Biomass
lopment App Consumer

*Collection = Strain v Selection of optimum * Preparation of * Product formulation
ofstrains  screening: growth media growth media » Packaging
sMgmtof - sakly " Process * Production of starter functionality
culture - afficacy development for Cultures *Supply Chain,
collection - stability biomass production,  *Fermentation distribution
*ldentifi-  *Testing of downstream * Filtration * Consumer benefit
cation, selected processing, * Mixing communication
characte-  Strains: conditioning * Encapsulation,
risation - eficacy fnwvel  w Optimisation of delivery systems
- machanisms of protective agents * Inactivation
ackon and processing * Drying
o conditions
*Documentation - svelopment of
ﬂ;ffafﬂh' and "delivery systems® Case-by-case
ellicacy (e.g., encapsulation) Investment in prnd
External part

Documentation of
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