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Abstract

Diego Mora

L'impiego della citometria a flusso nella microbiologia alimentare non si limita alla sola
quantificazione delle cellule microbiche nonostante la corretta valutazione di questo parametro
sia tutt’altro che scontata in ambito microbico dove le morfologie cellulari e le strutture di
aggregazione possono essere molto complesse. Queste complessita si sommano alla difficolta
di stabilire la vitalita delle popolazioni microbiche in cui la componente vitale-ma-non-
coltivabile puo avere importanti risvolti sia in termini di qualita che di sicurezza nel caso siano
coinvolti microorganismi patogeni. La citometria a flusso viene impiegata anche per valutare
diversi parametri cellulari utili per descrivere aspetti della fisiologia microbica, quali il potenziale
di membrana, l'integrita della membrana cellulare, il pH intracellulare e I'attivita dei sistemi di
efflusso coinvolti in meccanismi di resistenza a molecole ad attivita antimicrobica, la capacita di
aggregazione e interazione tra cellulare anche tra specie microbiche diverse. La presentazione
sara focalizzata sulle applicazioni in ambito microbiologico alimentare e probiotico delle
applicazioni di citometria a flusso sopra elencate.



Flow cytometry applications in Food Microbiology

e Cell counting

* Cell physiology

* Cell-cell metabolic interactions

* Cell-sensitivity to toxic compounds

e (Quality control on probiotic multi-strain formulation

* New protocols for strains isolation



* Cell counting

Live and dead cell count in a

Probiotic formulation

W72

Dc\

Pl fluorescence - A
W w wd W B

101

wl o W W P
SYTO24 fluorescence - A

W72

ISO 19344 IDF
232. 2015. wmilk
and milk products.
Starter cultures,
probiotics and
fermented products;
Quantification of
lactic acid bacteria by
flow cytometry;

Multi-paramtetric fast
guantitative analysis,
no taxonomic
information can be
obtained by FCM




Pl fluorescence- A

Wt W B w0f-2

P

wl

Live and dead cell countina CritiCisms . e

Probiotic formulation

ol

not yet comparable to the plate counting ...

viable count is often higher than plate counting ...

Probiotics and lactic acid bacteria cells grown as
single-cell, chains, aggregates, pleomorphic cells.

W owd Wt WS W W72 . . -
SYTO24 fluorescence.- A Sample preparation is extremely critical and often

species/strain-dependent

Bifidobacterium longum

s .
Bifidobacterium bifidum

Streptococcus thermophilus



Pl fluorescence (FU)

Pl fluorescence (FU)

Product 1 Prodcut 2

-_.‘\ J

AT

Product 1

PI fluorescence (FU)

SYTO24 fluorescence (FU)

Product 2

Pl fluorescence (FU)
wt

e LI AT

SYTO24 fluorescence (FU)

¥

Buffer A
The choice of the buffer
where cells are suspended
strongly affects the % of
dead and damaged cells
Buffer B
Buffer Product/Lotn. %nAFc
> N
A Product 1 36%
A Product 2 @
B Product 1 @
B Product 2 @




Live and dead cell count in a
Multi-Strain Probiotic formulation '?
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Flow cytometry data should be interpreted as follow:

Fc (active fluorescent units) should be considered live cells, i.e. able to growth;

Dc (damaged cells) should be considered injured cells not dead and potentially able to growth;
nAFc (non-active fluorescent cell) should be considered dead cells.
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Quantification of the relative abundance of each species in each sorted population
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* Cell physiology

Yogurt consortium
(Streptococcus thermophilus-Lactobacillus delbrueckii)
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S. termophilus urease activity increase the intracellular pH
of L. delbrueckii in the yogurt consortium ...
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... the flow-cytometry approach allowed the measurement of intracellular pH in
S. termophilus and L. delbrueckii in milk due to urea hydrolysis or NH; alkalization
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... the flow-cytometry approach allowed the measurement of intracellular pH in
S. termophilus and L. delbrueckii in milk due to urea hydrolysis or NH; alkalization
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* Cell sensitivity to toxic compounds

O Efflux pump efficiency in S. thermophilus (Ethidium bromide as probe);

O Listeria monocytogenes sensitivity to essential oils
(SYBR Green | and PI);

(J Promysalin mechanism of action (SYBR Green | and Pl);



O Efflux pump efficiency in S. thermophilus (Ethidium bromide as probe);

Ethidium bromide efflux
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O Listeria monocytogenes sensitivity to essential oils

Thymol + Carvacrol
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O Promysalin mechanism of action (SYBR Green | and Pl);

Promysalin is a salicylate-
containing Pseudomonas putida
antibiotic active against Gram-
negative and Gram-positive bacteria
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* Quality control on probiotic multi-strain formulation

i) be taxonomically defined;
ii) have a reproducible composition;
iii) be safe, no transferrable Antibiotic-Resistance Genes;

iv) contain viable cells;

v) and ideally, should be controlled for probiotic molecular markers;



Flow-cytometry based assay could help to evaluate probiotic marker ... giving also a
taxonomic information
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iii) Further characterization of a multi-strain probiotic product
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* New protocols for strains isolation

Isolation of lactic acid bacteria from vaginal swab samples,
to be further selected for probiotic applications

Dilution and plating

* istime consuming;

* several dilutions must be plated to allow single
strain isolation;

FACS-based strain isolation

* rapid;

e strain colony well separated;

* strains could be easily screened by colony morphology




SYBR Green |-stained vaginal Swab02
suspension
Flow cytometry and cell sorting
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