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Introduction

Endocytosis or phagocytosis underlies physiological events ranging from host-pathogen 
response to receptor desentization. Once internalized, material can be acidified in endosomes 
or lysosomes. The fluorogenic pH sensitive probe pHrodo™ Red, when conjugated to target 
molecules, allows direct visual monitoring of material entering these acidic compartments.  
At neutral and basic pH values, pHrodo™ emission is at its minimum (Figure 1, page 2), 
which increases with acidification by as much as 8 fold at pH 4. pHrodo™ Red is dimmed 
by complete media and whole blood, further improving the signal-to-noise ratio. Original 
pHrodo™ and pHrodo™ Red are the same molecule.

The phrodo™ Red avidin reagent can quickly be coupled to any biotinylated reagent, 
including many of our own biotin conjugates of antibodies, proteins, and toxins including 
transferrin, EGF, and cholera toxin. Alternatively, you can create your own biotinylated target 
metabolically with Click-iT® chemistry to incorporate an alkyne biotin or with our biotin 
labeling kits (for a partial list of biotinylated probes and biotinylation kits, see page 3).

Table 1 Contents and storage

Material Amount Storage Stability

pHrodo™ Red Avidin (MW = ~66 kDa) 
(Component A)

1 mg lyophilized product
• ≤–20˚C
• Desiccate
• Protect from light

When stored as directed this kit is stable 
for at least 6 months.

Approximate fluorescence excitation and emission maxima: 566/590 nm, diluted in 8 M Guanidine-HCl.
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Figure 1 The fluorescence emission spectra of pHrodo™ dye–labeled E. coli were measured in a series of 50 mM potassium 
phosphate buffers ranging in pH from 4 to 10. The E. coli were at a concentration of 0.1 mg/mL, and the readings were 
made on a Hitachi F4500 fluorometer, using an excitation wavelength of 532 nm.

Before Starting

Preparing Solutions Prepare a 2 mg/mL fluorescent pHrodo™ Red Avidin conjugate working solution by dissolving 
the powder in 0.5 mL of PBS or other suitable buffer. Reconstituted pHrodo™ Red solutions 
are stable for 6–12 months if stored correctly and protected from light.

Guidelines for Using pHRodo™ Red Avidin

• pHrodo™ Red Avidin can be used to label any biotinylated target, including secondary 
and primary antibodies as well as our biotinylated proteins such as EGF and transferrin. 
Further, you can label any target of interest that is biotinylated with our biotin labeling kits 
(see page 3 for a partial list of biotinylated probes and biotinylation kits).  

• To complex pHrodo™ Red Avidin to any biotin containing moiety, prepare equimolar 
solutions of purified target material and pHrodo™ Red avidin. We recommend the addition 
of 1% BSA (10 mg/mL) as a stabilizer. Reconstituted solutions in BSA are stable for 
approximately six months at –20°C. Protect the solutions from light, and avoid repeated 
freezing and thawing.

• Before use, centrifuge protein-pHrodo™ conjugate solutions briefly in a microcentrifuge 
and use only the supernatant for the experiment. This step eliminates any protein 
aggregates that may have formed in solution, thereby reducing nonspecific background 
staining. 

• For fluorescent dye conjugates of avidins, a final concentration of 1–10 μg/mL is usually 
satisfactory for most applications. Because staining protocols vary with the application, 
empirically determine appropriate dilutions of conjugates.

• To prevent immediate internalization, incubate the cell-pHrodo™ Red Avidin mixtures on 
ice for 60 minutes, wash twice at 4°C with PBS or media to remove unbound complexes, 
then raise the temp to 37°C and monitor. pHrodo™ conjugates can be visualized using 
fluorescence microscopy with a standard TRITC filter set. The dim fluorescence at pH 7.4 
is normal and desired. The fluorescence will increase greatly as the pH drops. A small 
amount of acid solution aids visualization.

• If the basal level of pHrodo™ fluorescence is too dim to follow prior to acidification, you 
can prepare a control reagent. As described in references 1 and 2 (see page 3), avidin (or 
streptavidin) Alexa Fluor® 488 or equivalent can be coupled to your biotinylated target to 
visualize the material in advance of its acidification inside the cell.
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Product List Current prices may be obtained from our website or from our Customer Service Department.

Cat. no. Product Name Unit Size
P35362 pHrodo™ Red Avidin *Fluorogenic pH sensor*. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 mg

pHRodo™ Reagents
A10010 pHrodo™ S. aureus BioParticles® conjugate for phagocytosis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 x 2 mg
A10025 pHrodo™ E. coli BioParticles® Phagocytosis Kit *for flow cytometry* *100 tests* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kit
A10026 pHrodo™ Phagocytosis Particle Labeling Kit *for flow cytometry* *100 tests*. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kit
P10361  pHrodo™ dextran, 10,000 MW *for endocytosis*. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.5 mg
P35361  pHrodo™ E. coli BioParticles® conjugate for phagocytosis  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 x 2 mg
P35363 pHrodo™ Red Microscale Labeling Kit *for 20 to 100 μgs* *3 labelings*  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kit
P36600 pHrodo™, succinimidyl ester (pHrodo™, SE) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 mg 

Biotinylated Probes and Biotinylation Kits
A10495 APEX™ Biotin-XX, Antibody Labeling Kit. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kit
A13204 annexin V, biotin-X conjugate *100 assays*. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500 μL
B1196 α-bungarotoxin, biotin-XX conjugate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500 μg
B30010 Biotin-XX Microscale Protein Labeling Kit *for 20-100 µg protein* *3 labelings*. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kit
C34779 cholera toxin subunit B (recombinant), biotin-XX conjugate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 μg
D20655 DSB-X™ Biotin Protein Labeling Kit *5 labelings*. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kit
E3477 epidermal growth factor, biotin-XX conjugate (biotin EGF). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 μg
F6347 FluoReporter® Mini-biotin-XX Protein Labeling Kit *5 labelings of 0.1-3 mg protein each* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kit
T23363 transferrin from human serum, biotin-XX conjugate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 mg
Z25052 Zenon® Biotin-XX Mouse IgG1 Labeling Kit *50 labelings* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kit
Z25152 Zenon® Biotin-XX Mouse IgG2a Labeling Kit *50 labelings* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kit
Z25252 Zenon® Biotin-XX Mouse IgG2b Labeling Kit *50 labelings* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kit
Z25352 Zenon® Biotin-XX Rabbit IgG Labeling Kit *50 labelings* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kit
Z25452 Zenon® Biotin-XX Human IgG Labeling Kit *50 labelings* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kit

ClickiT®-Biotin Metabolic Reagents
B10184  biotin azide (PEG4 carboxamide-6-azidohexanyl biotin) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 mg
B10185 biotin alkyne (PEG4 carboxamide-propargyl biotin) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 mg
C10412  Click-iT® biotin DIBO alkyne *for copper free click chemistry* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 mg
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Contact Information

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 3 5730 6519
Email: jpinfo@invitrogen.com

Additional international offices are listed at 
www.lifetechnologies.com.

These high-quality reagents and materials must be used by, or directl y under the super vision of, a tech nically 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 Warranty
Invitrogen (a part of Life Technologies Corporation) is committed to providing our customers with high-quality goods and services. Our 
goal is to ensure that every customer is 100% satisfied with our products and our service. If you should have any questions or concerns 
about an Invitrogen product or service, contact our Technical Support Representatives.  
All Invitrogen products are warranted to perform according to specifications stated on the certificate of analysis. The Company will 
replace, free of charge, any product that does not meet those specifications. This warranty limits the Company’s liability to only the price 
of the product. No warranty is granted for products beyond their listed expiration date. No warranty is applicable unless all product 
components are stored in accordance with instructions. The Company reserves the right to select the method(s) used to analyze a 
product unless the Company agrees to a specified method in writing prior to acceptance of the order.  
Invitrogen makes every effort to ensure the accuracy of its publications, but realizes that the occasional typographical or other error is 
inevitable. Therefore the Company makes no warranty of any kind regarding the contents of any publications or documentation. If you 
discover an error in any of our publications, please report it to our Technical Support Representatives.  
Life Technologies Corporation shall have no responsibility or liability for any special, incidental, indirect or consequential loss or damage 
whatsoever. The above limited warranty is sole and exclusive. No other warranty is made, whether expressed or implied, including any 
warranty of merchantability or fitness for a particular purpose.

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 or their respective owners.

©2011 Life Technologies Corporation. All rights reserved.

For research use only. Not intended for any animal or human therapeutic or diagnostic use.


