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Single cell (particle) based analysis method

for:

e Monitoring Fermentation Processes
e Rapid Pathogen Detection, Enumeration, Identification
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Workflow for Food Pathogen Analysis

Flow Cytometric Detection/Identification

Time to Detection: Time to Time to Detection:
~1 Hour Detection: < 24 Hours
6-8 Hours

From: Dr. Jon Wannlund &
Mandar Nagar, BD Biosciences

Total Time
to Detection:
3 Days




Flow Cytometry for Microbiology

Assay sequence from sample to result

Rana Alsharif, BD Biosciences



Flow Cytometry for Microbiology
Expert Opinions

"4.1 Flow cytometry

... The sensitivity of the technique is very high:

as few as 10” yeast cells and about 10* - 10° bacterial cell per ml can be detected, with
results being obtained within a few minutes. Because of its high sensitivity, flow cytometry

is very suitable for detecting low numbers of specific organisms in fluid or rinses. ..."
E. de Boer et al(1999) Int J Food Microbiol 50:119-130

"Prospects

Flow cytometry is coming of age as a technology for microbiologists. Continuing
Improvements in cytometer instrumentation and in the available range of fluorescent dyes
and molecular probes are making it possible to determine (qualitatively and quantitatively)
the identities, viability, specific functional activities and overall physiology of microbes.
Advances in the range of fluorogenic substrates available for differentiating microbial
species, plus combination of fluorescent tagging with specific genome sequence, allow for
highly accurate and sensitive detection of microorganisms in food and beverage samples -
including those that are non-culturable but which have potential for spoilage or
pathogenicity. ..."

From: Attfield P et al (1999) Australasian Biotechnology 9: 159-166
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Flow Cytometer Fluidics

Cell Input
V. Kachel, H.

!\\
Fellner-Feldegg & E.

Cells after analysis, Menke - MLM Chapt. 3
available for culture

CD-ROM Vol 3 Purdue University Cytometry
Laboratories



Flow Cytometer Optics
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Flow Cytometer Data
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Limit of Detection for Particle Fluorescence
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Limit of Detection for Rare

TI33.4 MILL 054 EBre frimL =k o

£RE I%?J PR3 Iy

4.'§I:II_'

=

SeL-HASS0-He st —--3

>
: . i

h T 1
1 E T LU LS T T Y o TR0 T
F ol = PR -k gkt -k

10¢

e

| Ll

ol

——
AL AP BT G E

C-H~55C-He1qnt
230

-
-t

)

g

10

T L

Bd.6 AILLIG

L

B FrALTZED)

- .-

SGb 4dn LAA REG
FRO=MWFEL-Heaght —--3

T
Leakeez

2

Cells

G
=y

B

B

Eg@

SL-MSESC-Haipht ———3
496

(]

190, 7 AILLICH PosL ALY 7L
!

Foamrd tl e Lglql —=-k

control

Gross HJ et al, Cytometry. 1993;14(5):519-26



Counting of Bacteria, Based on Light Scatter
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Counting of Bacteria, Based on Nucleic Acid
Dye Fluorescence (identification of live/dead cells)
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Counting of Bacteria, Based on Fluorogenic
Substrates

Reduction of 5-Cyano-2,3-Ditolyl-Tetrazolium
by Marine Bacteria

Red Fluorescence

Sideracki ME et al.: AEM 65(6):2409-17 (1999)



ldentification and Counting of Bacteria with
Specific Antibodies
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Neisseria meningitidis serotypes. Flow cytometric analysis of gram-negative bacterial cells. Dave Duncan,
Peggy Ooi, and Robert Zagursky , Purdue Cytometry CD-ROM Series
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ldentification and Counting of Bacteria with
Specific Nucleic Acid Probes

Lange et al., AEM 1993
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Combining Flow Cytometry
with Culture Methods
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Multiplexed Microbial Identification through
Organism Specific Antigens (1)

Step 1: Analyte

Capture
Antibody

30 Minutes @
CAPTURE l —- N —.
-+ BEAD

BEAD
Analyte

Anti-Cytokine Capture Bead Bead/Analyte Complex

Step 2: Detector Antibody
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BEAD * + I BEAD
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(biotinylated)
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Step 3: Reporter Molecul
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&,
v Dr. Rudi Varro, BD Biosciences




Multiplexed Microbial Identification through Organism
Specific Antigens (2)

IgG2b 20 ng IgE 20 ng

EC111397 208

EC111397 308

IgG1 Bead IgG1 Bead
. IgG2a Bead - IgG2a Bead
: -'ﬁ(i}:Zb Bead IeG2b Bead
- IgG3 Bead IgG3 Bead
IgM Bead IgM Bead
IgE Bead IgE Bead
IgA Bead IgA Bead
w1 w® pd 10! 10% w1
FLZH FLZ-H

A‘"’A B D Dr. Rudi Varro



Microbial Identification by Genetic
Fingerprinting
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Application examples

e Hygiene monitoring

e Enumeration of live/dead micro-organisms
for microcide efficacy

e Enumeration of bacteria in milk

& BD



Detection (Hygiene Monitoring)

Procedure:
« add dye solution to sample
* iIncubate for 1 min

« analyse

& BD
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Dr. Bill Godfrey & Rana Alsharif
BD Biosciences



Detection (live/dead discrimination)

Procedure:
« add dye solution to sample
e incubate for 1 min

« analyse
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Green Fluorescence

Bacteria in Milk
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Criteria for Comparison of
Methods

- Sensitivity & Specificity

- Time to Result

- Ease of Use

- Cost per Test (Instrument, Reagents, Labor)
- Laboratory Space Requirements



Conclusions about Flow
Cytometry for Food Microbiology

High sensitivity

Wide dynamic range (102 to 10’ mL™1)

High analysis rates to 104 particles sec
High specificity with antibodies or NA probes
Live/dead discrimination

Extremely short time to result

Viable cells can be re-covered for culture
Good Ease-of-use

Moderate cost per test

Moderate bench space requirement

A, BD For a copy of this presentation email
\\e/ Diether-R@USA..net
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