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Table 1. Contents and storage information.

Material Amount Concentration Storage Stability
SYTO® BC bacteria stain 100 L 1000X in DMSO
(Component A) « 2-6°C

When stored as directed the kit

Microsphere standard, 6 um

(Component B)

1mL distilled water containing

- DO NOT FREEZE

1 x 10® beads/mL in ‘
- Protect from light

is stable for at least 6 months.

2 mM sodium azide

Number of assays: Sufficient material is supplied for approximately 100 flow cytometric assays.

Approximate fluorescence excitation and emission maxima: 480/500 nm for SYTO® BC stain bound to DNA.

Introduction

Before You Begin

Accurate enumeration of bacteria in a sample is an important aspect of many experimental
procedures in biotechnology. Molecular Probes’ researchers have now devised a kit to perform
such tests with the aid of a flow cytometer. The Bacteria Counting Kit provides our SYTO®
BC bacteria stain, as well as a suspension of polystyrene microspheres that serve as a refer-
ence standard to indicate sample volume. The SYTO® BC stain is a high-affinity nucleic acid
stain that easily penetrates both gram-positive and gram-negative bacteria and results in

an exceptionally bright green fluorescent signal. The calibrated suspension of beads in the
microsphere standard has size characteristics and relatively low fluorescence appropriate for
use in combination with any type of bacteria that may be present in the sample. The Bacteria
Counting Kit is particularly valuable for monitoring antibiotic sensitivity, as it provides a con-
venient and accurate means for assessing changes in a bacterial population over time. A sam-
ple of the population is simply diluted, stained briefly with the SYTO® BC dye, mixed with

a fixed number of microspheres and applied to a flow cytometer for analysis. Bacteria and
microsphere particles are easily distinguished in a plot of forward scatter versus fluorescence
(Figure 1); the density of bacteria in the sample can be determined from the ratio of bacterial
signals to microsphere signals in the cytogram.

Caution

No data are available addressing the mutagenicity or toxicity of the SYTO® BC stain. Because
the reagent binds to nucleic acids, it should be treated as a potential mutagen and used with
appropriate care. The DMSO stock solution should be handled with particular caution as
DMSO is known to facilitate the entry of organic molecules into tissues. Please exercise ap-
propriate care and judgment when using this reagent, and dispose of the stain in compliance
with all pertaining local regulations.
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Experimental Protocol
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Figure 1. Flow cytometric enumeration of Bacillus cereus using the Bacteria Counting Kit. In this plot of forward scatter

versus fluorescence, signals in the upper lefthand frame represent bacteria stained with SYTO® BC bacteria stain; signals in
the lower righthand frame represent microsphere particles, which serve as a standard used to indicate sample volume.

Growth Medium and Diluent

Sample Preparation

Analysis by Flow Cytometry

1.1

1.2

1.3

1.4

2.1

The following protocol can be adapted for many types of bacteria. Growth medium, cell
density, the presence of other cell types and other factors may influence staining. In general,
best results are obtained using diluted low-phosphate medium or buf-fers that do not contain
phosphate. Residual detergent on glassware may also affect real or apparent staining of many
organisms, causing brightly stained material to appear in solutions with or without cells pres-
ent. All glassware should be washed in a mild detergent and rinsed thoroughly with hot tap
water followed by several rinses with deionized, distilled water.

For a bacterial growth medium, we recommend tryptic soy broth (TSB, DIFCO Laborato-
ries). Other low-phosphate media may also be suitable. Filter the medium through a sterile
0.2 um—pore size filter to remove particulates.

For diluting the bacterial cultures, prepare 5% TSB in 0.15 M NaCl (saline). For example,
mix 5 mL of TSB and 95 mL of 0.15 M NaCl and filter through a sterile 0.2 um—pore size filter.

Note: Prior to opening, warm the kit vials to room temperature and centrifuge briefly.
Pregrow bacteria in filter-sterilized TSB medium.

Dilute the bacterial culture with filter-sterilized 5% TSB, 0.15 M NaCl, serially if necessary, to
a final density of about 10° cells/mL. A 1.0 mL volume will be used for each assay.

Add 1 pL of SYTO° BC bacteria stain (Component A) to 1.0 mL of the diluted cells. Incubate
at room temperature, or up to 37°C, for at least 5 minutes.

Thoroughly resuspend the microsphere standard suspension (Component B) by sonication in

a waterbath for about 5 minutes. Add 10 pL of the microsphere suspension to the stained cell
preparation, mix well and analyze by flow cytometry.

Stained bacteria can be assayed in a flow cytometer equipped with a laser emitting at 488 nm.
Typical laser settings are 100 mW in the light-regulation mode. Fluorescence is collected
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in the fluorescein channel; filters used for detecting fluorescein (e.g., 530 + 10 nm bandpass
filter) are generally suitable. The forward scatter and fluorescence should be collected with
logarithmic signal amplification.

2.2 Instrument adjustments are especially critical for detecting relatively small particles such as
bacteria. To avoid contamination of the data by electronic noise, we recommend the follow-
ing procedure for instrument setup. Stain a sample of bacteria with the SYTO® BC dye, but
do not add the microspheres. Acquire signals with the forward light scatter amplifier set to
logarithmic amplification and the side light scatter (90°) on a suitable level of linear amplifica-
tion. Set the amplification of the signals from forward and side scatter such that the bacteria
are in the middle of the data space. We recommend using side scatter as the parameter for
setting the acquisition trigger. Adjust the trigger level (also named “threshold level” on some
instruments) to minimize electronic noise appearing on the monitor. To check for exclusion of
electronic noise, briefly interrupt the sample flow; if the instrument is correctly adjusted, the
signal rate should drop to nearly zero. Set the amplification of the fluorescein fluorescence
channel such that the signals from the bacteria appear in the top range of the signal axis.

2.3 After adjusting the flow cytometer as described above, apply an experimental sample (stained
bacteria plus microspheres) and process the data by framing two regions in the forward
scatter versus fluorescence cytogram (see Figure 1). Counting the number of signals in the
microsphere frame (lower right) provides an accurate estimate of the volume analyzed in the
data file. The microsphere standard (Component B) contains 1.0 x 10® beads/mL; thus, after
~100-fold dilution into the stained cell preparation, the microsphere density is 1.0 x 10°
beads/mL, and one bead represents 10° mL. The number of signals in the bacteria frame
(upper left) divided by the number of signals in the microsphere frame provides the number
of bacteria per 10° mL of the sample.

2.4 In the flow cytometer, bacteria are identified solely on the basis of their size and stainability
with the SYTO® BC stain. We recommend that you inspect each sample by fluorescence micros-
copy to confirm that the particles detected are indeed bacteria.

2.5 Note that with the long data-acquisition times required for very dilute bacteria samples, the
number of noise signals acquired in the bacteria frame may become significant. It may be
useful to run a control sample—exactly like the experimental sample but lacking bacteria—for
the same time duration. The results attained with the control sample provide an estimate of
the noise contribution in the experimental data files.

Product List current prices may be obtained from our website or from our Customer Service Department.

Cat # Product Name Unit Size
B7277 Bacteria Counting Kit *for flow Cytometry™® ... e e e 1 kit
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Contact Information

Molecular Probes, Inc.
29851 Willow Creek Road
Eugene, OR 97402
Phone: (541) 465-8300
Fax: (541) 335-0504

Customer Service:

6:00 am to 4:30 pm (Pacific Time)
Phone: (541) 335-0338

Fax: (541) 335-0305
probesorder@invitrogen.com

Toll-Free Ordering for USA:
Order Phone: (800) 438-2209
Order Fax: (800) 438-0228

Technical Service:

8:00 am to 4:00 pm (Pacific Time)
Phone: (541) 335-0353

Toll-Free (800) 438-2209

Fax: (541) 335-0238
probestech@invitrogen.com

Invitrogen European Headquarters
Invitrogen, Ltd.

3 Fountain Drive

Inchinnan Business Park

Paisley PA4 9RF, UK

Phone: +44 (0) 141 8146100

Fax: +44 (0) 141 814 6260

Email: euroinfo@invitrogen.com

Technical Services: eurotech@invitrogen.com

Further information on Molecular Probes products, including product bibliographies, is available from your local distributor or directly
from Molecular Probes. Customers in Europe, Africa and the Middle East should contact our office in Paisley, United Kingdom. All others
should contact our Technical Service Department in Eugene, Oregon.

Molecular Probes products are high-quality reagents and materials intended for research purposes only. These products must be used
by, or directly under the supervision of, a technically qualified individual experienced in handling potentially hazardous chemicals. Please
read the Material Safety Data Sheet provided for each product; other regulatory considerations may apply.

Limited Use Label License No. 223: Labeling and Detection Technology

The purchase of this product conveys to the buyer the non-transferable right to use the purchased amount of the product and compo-
nents of the product in research conducted by the buyer (whether the buyer is an academic or for-profit entity). The buyer cannot sell or
otherwise transfer (a) this product (b) its components or (c) materials made using this product or its components to a third party or oth-
erwise use this product or its components or materials made using this product or its components for Commercial Purposes. The buyer
may transfer information or materials made through the use of this product to a scientific collaborator, provided that such transfer is not
for any Commercial Purpose, and that such collaborator agrees in writing (a) to not transfer such materials to any third party, and (b) to
use such transferred materials and/or information solely for research and not for Commercial Purposes. Commercial Purposes means any
activity by a party for consideration and may include, but is not limited to: (1) use of the product or its components in manufacturing; (2)
use of the product or its components to provide a service, information, or data; (3) use of the product or its components for therapeutic,
diagnostic or prophylactic purposes; or (4) resale of the product or its components, whether or not such product or its components are
resold for use in research. Invitrogen Corporation will not assert a claim against the buyer of infringement of the above patents based
upon the manufacture, use or sale of a therapeutic, clinical diagnostic, vaccine or prophylactic product developed in research by the
buyer in which this product or its components was employed, provided that neither this product nor any of its components was used

in the manufacture of such product. If the purchaser is not willing to accept the limitations of this limited use statement, Invitrogen is
willing to accept return of the product with a full refund. For information on purchasing a license to this product for purposes other than
research, contact Molecular Probes, Inc., Business Development, 29851 Willow Creek Road, Eugene, OR 97402, Tel: (541) 465-8300. Fax:
(541) 335-0354.

Several Molecular Probes products and product applications are covered by U.S. and foreign patents and patents pending. All names con-
taining the designation ® are registered with the U.S. Patent and Trademark Office.

Copyright 2006, Molecular Probes, Inc. All rights reserved. This information is subject to change without notice.
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