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pHrodo™ Red and Green BioParticles® Conjugates

for Phagocytosis

Table 1 Contents and storage

Cat. no. Amount Ex/Em Maxima Storage*

pHrodo™ Red E. coli BioParticles® Conjugate P35361 . L 560/585 nm

5 vials each containing
pHrodo™ Green E. coli BioParticles® Conjugate p3s36s | 2 M9 Wophilized product | 550 /p0q

™ . . ® . ° $-20°C

pHrodo  Red Zymosan A BioParticles®™ Conjugate P35364 5 vials each containing 560/585 nm e Desiccate
pHrodo™ Green Zymosan A BioParticles® Conjugate P35365 | | M9 lyophilized product 509/533 nm * E;c;\ttect from
pHrodo™ Red S. aureus BioParticles® Conjugate A10010 . . 560/585 nm

5 vials each containing
pHrodo™ Green S. aureus BioParticles® Conjugate p3s3s7 | 2 M9 lyophilized product 509/533 nm

* When stored as directed, the product is stable for at least 6 months.

Number of assays: Sufficient for 100 assays when using described protocol.

Introduction

MANO0002447 | MP 35361

pHrodo™ BioParticles® Conjugates are novel, no-wash fluorogenic reagents developed
for quantitative measurements of phagocytosis and its regulation by drugs, genetic,

or environmental factors. With an optional no-cell background subtraction method,

a large and specific signal is obtained from cells that ingest the particles, providing

a specific index of phagocytosis with a variety of pretreatments or conditions. The
unique pHrodo "-based system measures phagocytic activity based on acidification of
the particles as they are ingested, eliminating the wash and quenching steps that are
necessary with nonfluorogenic indicators of bacterial uptake.'” To achieve this, the
particles are conjugated to pHrodo " dye, a novel, fluorogenic dye that dramatically
increases in fluorescence as the pH of its surroundings becomes more acidic (Figure 1,
page 2). We have included sufficient pHrodo " BioParticles® Conjugate for

~100 wells in a 96-well format, with step-by-step instructions for performing this assay
in a fluorescence microplate reader. With proper changes to the protocol, other plate
formats can easily be adapted to platforms such as traditional imaging, high-content
screening (HCS), high-throughput screening (HTS), fluorescent microplate reader, and
flow cytometry. With proper settings, these reagents can also be adapted for bechtop
instruments, such as FLoid® Cell Imaging Station, Tali® Image-based Cytometer, and
Attune® Acoustic Focusing Cytometer.

For Research Use Only. Not for use in diagnostic procedures.
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The methodology for this reagent’s use was developed using adherent RAW and

MMM (J774A.1) murine macrophage cells,” but can be adapted for use with other
adherent cells, primary cells, or even cells in suspension.’ Cells assayed for phagocytic
activity with pHrodo™ BioParticles® conjugates may also be fixed with standard 2-4%
paraformaldehyde solutions for later analysis, preserving differences in signal between
control and experimental samples with high fidelity for up to 48 hours. pHrodo™
BioParticles® conjugate preparations are also amenable to opsonization (Cat. nos. E2870,
52860), which can greatly enhance their uptake and signal strength in the assay.

Figure 1 The fluorescence emission spectra of pHrodo™ Red and pHrodo™ Green conjugates
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Figure 2 Workflow for pHrodo™ BioParticles® conjugates
Plate ~100,000 viable cells/well
Resuspend pHrodo™ BioParticles® in
Live Imaging Solution:
* pHrodo™E. coli or S. aureus at 1 mg/mL
¢ pHrodo™ Zymosan at 0.5 mg/mL
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Vortex well to homogeneously disperse
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Optional: Pretreat cells with effector 5 FLoid® Cell Imaging
compound (e.g., 10 uM cytochalasin D) Station
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Figure 3 Effect of different concentrations of Cytochalasin D in MMM cells detected with (A) pHrodo™ Red E. coli BioParticles® or
(B) pHrodo™ Green E. coli BioParticles® conjugates in RAW cells while using a fluorescent microplate reader (shown here without the
background substraction, with N=3, + SEM.
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Before You Begin

Materials Recommended but
Not Provided

Experimental Protocol

e Macrophage RAW and MMM cells cultured in cell growth medium. Other cell lines
may also be used, if preferred.

e Uptake Buffer; we recommend using Live Cell Imaging Solution (Cat. no. A14291D]J)
for best results. Alternatively, you may use any other appropriate buffer at pH 7.4.

¢ 96-well microplate or any other plate, with proper installment capable of detecting
fluorescence according to emission/excitation maxima given in Table 1 (page 1).

e Optional: Opti-MEM® culture medium (Cat. no. 31985-062).
¢ Optional: Stock solutions of experimental effector compounds for testing their

influence on phagocytosis (for example, cytochalasin D inhibits phagocytosis by
inhibiting actin cytoskeletal rearrangements).

Phagocytosis Assay Protocol

Assay Controls

The following protocol describes an experimental test of phagocytic function with
appropriate controls in a 96-well plate; however, other plate formats can be adopted
with proper adjustments to the protocol. Cellular auto fluorescence background is
determined with cells plated free of pHrodo™ BioParticles® Conjugates (but otherwise
under control and experimental conditions), and reagent background fluorescence is
determined using wells that contain the pHrodo" BioParticles ' Conjugates but no
cells. This protocol describes the use of one vial of particles, prepared at 1 mg/mL in
the buffered saline solution of your choice. To minimize background fluorescence from
non-ingested pHrodo™ BioParticles® Conjugate, we strongly recommend controlling
the extracellular pH by adding Live Cell Imaging Solution (Cat. no. A14291D]J) for best
results. Alternatively, you may use any other appropriate buffer at pH 7.4.

To minimize experimental errors, we recommend making measurements from a
minimum of three replicates of positive control, experimental, and no-cell control
samples, though the numbers of experimental and control wells can be adjusted as
required to meet the needs of the particular study.
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A single vial of pHrodo™ BioParticles® conjugate dilutes to 2 mL of volume that will be
used in the assay, which is distributed across 20 wells. 100 pL of this suspension is used
per sample well, including no-cell background controls. The average fluorescence value
of these no-cell background control wells is subtracted from all cell-containing wells at
the end of the assay to yield a cell-specific, net phagocytosis signal. Note that a large
specific signal can readily be obtained with or with out background substraction, as
shown in Figure 3, page 3.

Subculture the RAW or MMM macrophage cells (or preferred cell type) in complete
medium for 3—4 days in advance of performing the assay.

On the day of the assay, harvest the cells from the culture plates and centrifuge the
suspension. Resuspend the pellet in Opti-MEM® medium or preferred culture medium
at 10° cells/mL. Scale your culture to aim for ~2 x 10° cells per vial of pHrodo
BioParticles® Conjugate. Alternatively, cells can be plated into the 96-well plate a day or
more in advance, with the aim of having 100,000 viable cells per well on the day of the
assay.

If you are using cells other than RAW or MMM, you may need to determine optimal
cell culture conditions and densities for your specific cell type. In general, better signals
in the plate reader are obtained with maximal cell densities.

Plate the cells into a 96-well plate at 100,000 cells/well using 100 uL per well. We
recommend plating your positive control and experimental wells in triplicate or greater.
Be sure to leave one well empty of cells for every positive control well, so that a no-cell
control background subtraction may be performed.

For example, plate four columns of four wells, leaving the fifth column of four empty for
the no-cell control. Note that higher background fluorescence levels may be seen with
acidic poly-D-lysine coated microplates.

Add 100 pL of Opti-MEM® medium or complete culture medium to the wells left aside
for the no-cell background determination.

Cover the loaded microplate and allow the cells to settle and adhere to the microplate
for at least one hour in a humidified incubator with 5% CO, at 37°C.

Prepare the experimental wells by adding the experimental phagocytosis effector
(e.g., Cytochalasin D) at the desired concentrations, taking care to add vehicle controls
to untreated wells. Note that the time and concentration of experimental effector
pretreatment may vary greatly with the agent or treatment under study.

Thaw one vial each of the pHrodo " BioParticles® fluorescent particles for every 20 wells
to be tested. This number includes the no-cell control wells that will receive fluorescent
particles, but no cells. Pipette 2 mL Uptake Buffer such as the Live Cell Imaging
Solution (Cat. no. A14291D]) into the vial containing lyophilized product and briefly
vortex the solution to completely resuspend the particles so that you have 1 mg/mL

for pHrodo" E. coli or S. aureus BioParticles®, or 0.5 mg/mL for pHrodo " Zymosan A
BioParticles®.

Transfer the suspension into a clean glass tube and sonicate for 5 minutes, until all the
fluorescent particles are homogeneously dispersed.
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Adding the Fluorescent
Particles

3.1 After the cells have adhered and the phagocytosis effectors have been added, remove
the culture medium from each of the microplate wells by vacuum aspiration.

3.2 Quickly replace the culture medium with 100 pL of the prepared pHrodo™ BioParticles®

suspension from step 2.2, adding it to the positive control, experimental, and no-cell

background subtraction wells. Experimental effector solutions may be prepared ahead

of time with separate vials of pHrodo " BioParticles® suspension to keep them present

throughout the assay.

3.3 Cover and transfer the microplate to an incubator warmed to 37°C for 1-2 hours
to allow phagocytosis and acidification to reach its maximum. Although aseptic
techniques have been used to produce pHrodo " BioParticles® conjugates, these
products are not sterile and incubation of more than 4 hours is not recommended. Do
not use an elevated CO, cell culture incubator unless the Uptake Buffer in use has a
bicarbonate buffering system, because elevated CO, levels will artificially acidify the
buffer and elevate the background fluorescence.

Fluorescence Measurements
and Results

4.1 Scan or image all experimental, control, and no-cell control wells of the microplate in
the fluorescence plate reader or any other appropriate florescent instrument using the
appropriate settings according to the excitation and emission maxima given in Table 1,

page 1.

4.2 If using a fluorescence plate reader, calculate the net phagocytosis and the response
to the phagocytosis effector agent. Net phagocytosis is calculated by subtracting the
average fluorescence intensity of the no-cell negative-control wells from all positive-
control and experimental wells. The mean and standard deviation of the net positive
control and net experimental wells should then be calculated. The phagocytosis
response to the experimental effector (% Effect) can then be calculated as a fraction of
the net positive control phagocytosis as follows:

Net experimental phagocytosis x 100%

% Effect =
Net positive control phagocytosis

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

Cat # Product Name Unit Size
A10010 pHrodo™ Red S. aureus BioParticles® conjugate for phagocytosis . .. .. ..ottt 5x 2 mg
P35361 pHrodo™ Red E. coli BioParticles® conjugate for phagocytosis. . ... ...t 5x 2 mg
P35364 pHrodo™ Red Zymosan A BioParticles® conjugate *for phagocytosis™. . . ... ...ttt it 5x 1 mg
P35365 pHrodo™ Green Zymosan A BioParticles® conjugate *for phagocytosis™. . . ..........o.eiutt i 5x 1 mg
P35366 pHrodo™ Green E. coli BioParticles® conjugate *for phagocytosis™ .. ... ... ... .. i 5x 2 mg
P35367 pHrodo™ Green S. aureus BioParticles® conjugate *for phagocytosis™ ... ... ... ...o.iuiuirii i 5x 2 mg
Related Products

P10361 pHrodo™ Red dextran, 10,000 MW *for @ndOCytOSIS™ . ... ..ottt ettt e e e e e 0.5 mg
P35368 pHrodo™ Green dextran, 10,000 MW *for endocytosis™ ... ... ... ... ... .. i 0.5mg
P36600 pHrodo™ Red, succinimidyl ester (pHrodo™ Red, SE). . .. ...ttt 1mg
P35370 PHrodo™ Green Co-maleimide . ...ttt et e e e 1 mg
P35371 pHrodo™ Red Co-maleimide . .. ... .o 1mg
A10025 pHrodo™ Red E. coli BioParticles® Phagocytosis Kit *for flow cytometry* *100 tests* . ................................ 1 kit
A10026 pHrodo™ Red Phagocytosis Particle Labeling Kit *for flow cytometry* *100 tests* . .................c.ovreireano ... 1 kit
P35362 pHrodo™ Red Avidin *Fluorogenic PH Sensor™® .. ... .. . e 1mg
P35363 pHrodo™ Red Microscale Labeling Kit *Fluorogenic pH sensor* *3 labelings*. .. ... ... ... ... ... .. oo ... 1 kit
A14291DJ  Live Cell Imaging SolUution . . ... 500 mL
R37602 Image-iT® Fixation/Permeabilization Kit .. ... .. ... ... ...t 1 kit
R37603 BackDrop™ Background Suppressor *for live cells® ... ... ... ... . . 1 kit
R37605 NucBlue™ Live Cell Stain *Hoechst 33342 special formulation™®. ... ... ... .t 1 kit
R37606 NucBlue™ Fixed Cell Stain *DAPI special formulation™. ... ... ... . ... ... 1 kit
E2870 Escherichia coli BioParticles® opsonizing reagent . ... .. ... i 1 unit
52860 Staphlyococcus aureus BioParticles® 0psonizing Feagent .. ... ...\ttt 1 unit

Related Platforms

Attune® Acoustic Focusing Cytometer
(Cat. no. 4469120)

o

&

Tali® Image-based Cytometer
(Cat. no. T10796)

FLoid® Cell Imaging Station
(Cat. no. 4471136)

pHrodo™ Red and Green BioParticles® Conjugates for Phagocytosis | 6



Purchaser Notification

Corporate Headquarters

5791 Van Allen Way

Carlsbad, CA 92008

USA

Phone: +1 760 603 7200

Fax: +1 760 602 6500

Email: techsupport@lifetech.com

European Headquarters
Inchinnan Business Park

3 Fountain Drive

Paisley PA4 9RF

UK

Phone: +44 141 814 6100
Toll-Free Phone: 0800 269 210
Toll-Free Tech: 0800 838 380
Fax: +44 141 814 6260

Tech Fax: +44 141 814 6117
Email: euroinfo(@invitrogen.com
Email Tech: eurotech@invitrogen.com

Japanese Headquarters
LOOP-X Bldg. 6F

3-9-15, Kaigan

Minato-ku, Tokyo 108-0022
Japan

Phone: +81 3 5730 6509

Fax: +81 35730 6519

Email: jpinfo@invitrogen.com

Additional international offices are listed at
www.lifetechnologies.com

30 May 2013

These high-quality reagents and materials must be used by, or directly under the supervision of, a technically qualified individual
experienced in handling potentially hazardous chemicals. Read the Safety Data Sheet provided for each product; other regulatory
considerations may apply.

Obtaining Support
For the latest services and support information for all locations, go to www.lifetechnologies.com.

At the website, you can:

Access worldwide telephone and fax numbers to contact Technical Support and Sales facilities

Search through frequently asked questions (FAQs)

Submit a question directly to Technical Support (techsupport@lifetech.com)

Search for user documents, SDSs, vector maps and sequences, application notes, formulations, handbooks, certificates of
analysis, citations, and other product support documents

Obtain information about customer training

Download software updates and patches

SDS
Safety Data Sheets (SDSs) are available at www.lifetechnologies.com/sds.

Certificate of Analysis

The Certificate of Analysis provides detailed quality control and product qualification information for each product. Certificates
of Analysis are available on our website. Go to www.lifetechnologies.com/support and search for the Certificate of Analysis by
product lot number, which is printed on the product packaging (tube, pouch, or box).

Limited Product Warranty

Life Technologies Corporation and/or its affiliate(s) warrant their products as set forth in the Life Technologies’ General Terms
and Conditions of Sale found on Life Technologies” website at www.lifetechnologies.com/ter dconditions. If you have any
questions, please contact Life Technologies at www.lifetechnologies.com/support.

Disclaimer

LIFE TECHNOLOGIES CORPORATION AND/OR ITS AFFILIATE(S) DISCLAIM ALL WARRANTIES WITH RESPECT TO THIS
DOCUMENT, EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO THOSE OF MERCHANTABILITY, FITNESS FOR

A PARTICULAR PURPOSE, OR NON-INFRINGEMENT. TO THE EXTENT ALLOWED BY LAW, IN NO EVENT SHALL LIFE
TECHNOLOGIES AND/OR ITS AFFILIATE(S) BE LIABLE, WHETHER IN CONTRACT, TORT, WARRANTY, OR UNDER ANY STATUTE
OR ON ANY OTHER BASIS FOR SPECIAL, INCIDENTAL, INDIRECT, PUNITIVE, MULTIPLE OR CONSEQUENTIAL DAMAGES IN
CONNECTION WITH OR ARISING FROM THIS DOCUMENT, INCLUDING BUT NOT LIMITED TO THE USE THEREOF.

Limited Use Label License: Research Use Only

The purchase of this product conveys to the purchaser the limited, non-transferable right to use the purchased amount of

the product only to perform internal research for the sole benefit of the purchaser. No right to resell this product or any of its
components is conveyed expressly, by implication, or by estoppel. This product is for internal research purposes only and is not
for use in commercial services of any kind, including, without limitation, reporting the results of purchaser’s activities for a fee
or other form of consideration. For information on obtaining additional rights, please contact outlicensing@lifetech.com or Out
Licensing, Life Technologies Corporation, 5791 Van Allen Way, Carlsbad, California 92008.

The trademarks mentioned herein are the property of Life Technologies Corporation and/or its affiliate(s) or their respective
owners.

©2013 Life Technologies Corporation. All rights reserved.
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