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AAT Bioquest, Inc. (formerly ABD Bioquest, Inc.)
develops, manufactures and markets bioanalytical
research reagents and kits to life sciences, diagnostic
R&D and drug discovery. We specialize in photometric
detections including absorption (color), fluorescence
and luminescence technologies. AAT Bioquest offers a
rapidly expanding list of enabling products. AssayWise
Letters is a platform for AAT Bioquest to introduce its
newest products and services, and to update the new
applications of our existing products. The Company's
superior products enable life science researchers to better
understand biochemistry, immunology, cell biology
and molecular biology. AAT Bioquest also offers custom
service to meet the distinct needs of each customer.
It is my greatest pleasure to welcome you to this new
issue of our AssayWise Letters. While we continue
to rapidly expand, our core value remains the same:
Innovation and Customer Satisfaction. We are committed to being the provider of novel biological detection
solutions. We promise you to extend these values to
you during the course of our service and to continue to
support you with our new products and services. It is our
greatest honor to receive valuable feedback and suggestions from you.
Very truly yours,

Zhenjun Diwu, Ph.D.
President
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New Product Highlights

Enabling Multicolor Cell Proliferation Assay Panel

Flow cytometry combined with
fluorescence staining is a powerful tool to
analyze heterogeneous cell populations.
Among all the existing fluorescent dyes, CFSE is the preferred
cell proliferation indicator that is widely used for live cell analysis.
However, there are a few severe problems associated with the use
of CFSE for monitoring cell proliferation. 1). CFSE is highly toxic to
cells since CFSE indiscriminately reacts with all amino groups, thus
affects many critical intracellular protein functions (such as cell
membrane GPCRs); 2). CFSE has slow response and is inconvenient
to use. The CFSE fluorescence intensity of the 2nd generation cells
is decreased more than 10 fold from the 1st generation. You would
have to wait for another generation to start the cell proliferation
analysis; 3). Medium removal is required. You would have to remove
medium for cell analysis with a flow cytometer since CFSE reacts
with medium components.

CytoTellTM Green

CytoTell™ Green is developed to eliminate the above CFSE limitations. CytoTell™ Green can also be used for long term tracking of labeled cells. Analysis using two-parameter plots may provide better
resolution of each generation, especially between undivided cells
and the first generation. Cells labeled with CytoTell™ Green may be
fixed and permeabilized for analysis of intracellular targets using
standard formaldehyde-containing fixatives and saponin-based
permeabilization buffers. CytoTell™ Green can be excited by the 488
nm blue laser line with the peak emission at 520 nm, which makes
it compatible with the FITC filter set.

Key Features of CytoTellTM Green:

•
•
•
•
•

Spectrally similar to CFSE and FITC.
Much faster response to cell proliferation than CFSE.
More convenient to use than CFSE.
More sensitive than CFSE.
Much more stable than CFSE.

Figure 1.1. CytoTellTM dye working principle. CytoTell™ dye consists of three
components: a). fluorescence blocker; b). masked fuorephore; and c). cell-retaining
moiety. Upon entering live cells, the fluorescence of CytoTell™ dye is released via the
removal of fluorescence blocker, and the released fluorephore is retained in cells
through the cell-retaining group.

Unless otherwise specified, all products are for Research Use Only.
Not for use in diagnostic or therapeutic procedures.

CytoTell™ Green

CFSE

Figure 1.2. Cell tracking assay with CytoTell™ Green and CFSE. Jurkat cells (~2x106
cells/mL) were stained with CytoTell™ Green or CFSE (0.5 µM) on Day 0. The cells were
passed serially at 1:1 ratio for 9 days. Fluorescence intensity was measured with FACS
Calibur flow cytometer (BD, San Jose, CA) in FL1 channel on the day after passage.
Successive generations were represented by different colors.

Figure 1.3. Stability comparison of CytoTell™ Green and CFSE. 5 mM PBS working
solutions of CytoTell™ Green and CFSE were monitored using HPLC (pH 7.2).
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Flow cytometry combined with
fluorescence staining is a powerful tool to
analyze heterogeneous cell populations.
Among all the existing fluorescent dyes, CFSE is the preferred
cell proliferation indicator that is widely used for live cell analysis.
However, it is impossible to use CFSE and its fluorescein analogs for
GFP-transfected cells or for the applications where a FITC-labeled
antibody is used since CFSE and its fluorescein analogs have the
excitation and emission spectra almost identical to those of GFP
or FITC. CytoTell™ dyes are well excited with major laser lines such
as 405 nm, 488 nm or 633 nm laser line with multicolor emissions.
They have minimal cytotoxicity and are used for the multicolor
applications with either GFP cell lines or FITC-labeled antibodies
since they have either excitation or emission spectra distinct from
those of fluorescein. CytoTell™ Blue is a blue fluorescent dye that
stains cells evenly. It has a peak excitation of 405 nm and can be
excited by the 405 nm violet laser line. Its peak emission of 450 nm
can be detected with a 450/20 band pass filter (equivalent to Pacific
Blue® or BD Horizon® V450), making it compatible with applications
that use GFP or FITC antibodies for multicolor cell analysis.

CytoTellTM Blue

www.aatbio.com • info@aatbio.com

Tel: 800-990-8053 • Fax: 408-733-1304

CytoTell™ Red is a red fluorescent dye that
stains cells evenly. As cells divide, the dye is
distributed equally between daughter cells
that can be measured as successive halving of the fluorescence
intensity of the dye. Up to 8 generations of cells may be visualized
using CytoTell™ Red. CytoTell™ Red can also be used for the long
term tracking of labeled cells. CytoTell™ Red has a peak excitation
of 630 nm and can be well excited by the 633 nm red laser line. It
has a peak emission of 660 nm and can be detected with a 660/20
band pass filter (equivalent to APC, Alexa Fluor® 647 or Cy5®),
making it compatible with the applications that use GFP or FITC
antibodies for multicolor cell analysis.

CytoTellTM Red

Figure 1.5. The excitation and emission spectra of CytoTellTM Red in PBS buffer (pH 7.2).

Figure 1.4. Emission spectral comparison of CytoTellTM Blue (Ex/Em = 403/454 nm),
CytoTellTM Green (Ex/Em = 511/525 nm), and CytoTellTM Red (Ex/Em = 628/643 nm) in
PBS buffer (pH 7.2).
Figure 1.6. Cell tracking assay with CytoTell™ Red. Jurkat cells (~ 2x106 cells/mL) were
stained with CytoTell™ Red (2 µM) on Day 0. The cells were passed serially at 1:1 ratio
for 11 days. Fluorescence intensity was measured with FACS Calibur flow cytometer
(BD, San Jose, CA) in FL4 channel on the day after passage. Successive generations
were represented by different colors.

Table 1.1. Product Ordering Information
Cat. #

Product Description

Size

22500

Cell Explorer™ Fixable Cell Viability Assay Kit *Blue Fluorescence with 405 nm Excitation*

200 tests

22501

Cell Explorer™ Fixable Cell Viability Assay Kit *Green Fluorescence with 405 nm Excitation*

200 tests

22502

Cell Explorer™ Fixable Cell Viability Assay Kit *Orange Fluorescence with 405 nm Excitation*

200 tests

22022

CFSE [5-(and 6)-Carboxyfluorescein diacetate, succinimidyl ester] *Mixed Isomers*

25 mg

22251

CytoTell

500 tests

22253

CytoTellTM Green

500 tests

22255

CytoTell

500 tests

2
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Detection and Bioimaging of Nitric Oxide (NO)
Using Multicolor DAX – J2TM Reagents
DAF-2 reagents are frequently used to detect nitric oxide (NO).
However, DAF-2 diacetate is spontaneously hydrolyzed in cell
culture media. The hydrolyzed DAF-2 is not cell-permeable, thus
causing high assay background. DAX-J2™ probes are developed as
excellent replacements for DAF-2 for the detection and bioimaging
of NO. Compared to DAF-2 reagents, DAX-J2™ reagents have longer
wavelengths and better stability. AAT Bioquest offers three distinct
DAX-J2™ multicolor imaging reagents for NO detection.
DAX-J2™ Red is a new nitric oxide (NO) sensor recently developed
by AAT Bioquest. It is a non-fluorescent cell permeable reagent
that can measure free NO and nitric oxide synthase (NOS) activity
in living cells under physiological conditions. Once inside the
cell, the blocking groups on the DAX-J2™ reagent are released to
generate a highly red fluorescent product upon NO oxidation. The
DAX-J2™ fluorescent product can be detected using the filter set
of Texas Red® that is equipped with most of flow cytometers and
fluorescence microscopes.

Figure 1.7. The spectral properties of DAX-J2TM reagents. DAF-2 (Green), DAX-J2TM
Orange (Orange), Red (Red) and IR (Dark Red) in PBS buffer (pH 7.2).

DAX-J2™ Orange generates a bright orange fluorescent product
that has spectra properties similar to those of Cy3® and TRITC.
DAX-J2™ Orange can be readily loaded into live cells, and its
fluorescence signal can be conveniently monitored using the filter
set of Cy3® and TRITC.
DAX-J2™ IR is a new fluorogenic NO sensor that has near infrared
fluorescence. This DAX-J2™ IR reagent is highly water-soluble. It
enables NO detection in vivo using IVIS® Imaging System(Caliper) or
Kodak Image Station.

Key Features of DAX-J2™ NO Detection Reagents:

•
•
•
•
•

No esterase activity required for NO detection.
pH-independent spectral properties.
Much more photostable than DAF-2.
More tolerant to cell medium hydrolysis than DAF-2.
Compatible with GFP cell lines or the applications that use
FITC-labeled antibodies for multicolor cell analysis.

Figure 1.8. Fluorescence response of DAX-2JTM Orange (5 µM) to different reactive
oxygen species (1 mM) in PBS buffer (pH 7.2). The fluorescence intensities were
measured with Ex/Em = 540/570 nm.

Table 1.2. Product Ordering Information
Cat. #

Product Description

Ex (nm)

Em (nm)

Size

16302

DAX-J2™ IR

780

800

1 mg

16300

DAX-J2™ Orange

545

576

1 mg

16301

DAX-J2™ Red

588

610

1 mg

Unless otherwise specified, all products are for Research Use Only.
Not for use in diagnostic or therapeutic procedures.
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Intracellular pH Probes
Intracellular pH plays an important modulating role in many cellular events, including cell growth, calcium regulation, enzymatic
activity, receptor-mediated signal transduction, ion transport, endocytosis, chemotaxis, cell adhesion, and other cellular processes.
pH-sensitive fluorescent dyes have been widely applied to monitor
changes in intracellular pH in recent years. Imaging techniques that
use fluorescent pH indicators also allow researchers to investigate
these processes with much greater spatial resolution and sampling
density that can be achieved using other technologies such as
microelectrode.
Fluorescent dyes provide the increased sensitivity required for optical pH measurements inside live cells. They also offer much greater
spatial sampling capability when compared with microelectrode
techniques. These advantages have spurred the development
of improved fluorescent dyes that can sense pH changes within
physiological ranges. To quantitatively measure pH, it is essential
to match the indicator’s pKa to the pH of the experimental system.
Intracellular pH is generally between ~6.8 and 7.4 in the cytosol
and ~4.5 and 6.0 in acidic organelles such as lysosomes. AAT
Bioquest offers a variety of fluorescent pH indicators, pH indicator
conjugates and other reagents for pH measurements in biological
systems.

RatioWorks™ Ratiometric pH Indicators

Figure 2.1. Structures of BCECF AM (the mixture of three components).

RatioWorks™ pH probes are optimized for measuring intracellular
pH accurately by the ratio of two emissions or two excitations.
The ratiometric imaging makes intracellular pH determination
essentially independent of several variable factors, including dye
concentration, path length, cellular leakage and photobleaching
rate. The ratiometric measurements have also been explored in
flow cytometry.
BCFL AM, a superior replacement for BCECF AM
Among the ratiometric pH probes, 2’,7’-bis-(2-carboxyethyl)5-(and-6)-carboxyfluorescein (BCECF) is the most popular pH probe
since it can be used to monitor cellular pH ratiometrically. However,
all the commercial BCECF AM is a complex mixture of at least three
isomers and the ratio is varied from vendor to vendor and even
from lot to lot from the same vendor. BCFL AM is developed to
overcome the isomer difficulty associated with BCECF AM. BCFL
AM is a single species of modified fluorescein that has a pKa of ~7.0
with the same spectral response to pH changes as BCECF AM does.
Our in-house studies demonstrated that BCFL AM yields much
more reproducible results than BCECF AM that always contains
different species. As BCECF AM, BCFL AM exhibits pH-dependent
dual excitations, essentially identical to those of BCECF AM. It has a
pKa of ~7.0, identical to BCECF AM too. As with BCECF AM, the dual
excitation spectrum of BCFL AM with an isosbestic point at 454 nm
should make BCFL AM a good excitation-ratiometric pH indicator.

4
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Figure 2.2. The fluorescence emission (530 nm) ratio of BCFL for excitations at 488
nm and 440 nm was measured at pH 4.5, 6, 7, 9, 11, 12 and 13 using standard buffer
solutions. The higher the pH, the higher the fluorescence signal with longer excitation
wavelength (488 nm), and the lower the fluorescence signal with shorter excitation
wavelength (440 nm).

Unless otherwise specified, all products are for Research Use Only.
Not for use in diagnostic or therapeutic procedures.
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PDMPO, an unique dual excitation and dual-emission ratiometric pH indicator

Protonex™ Dyes, pH Indicators for Acidic Organelles

The existing pH probes are unsuitable to study acidic organelles
such as lysosomes, endosomes, spermatozoa and acrosomes
because their fluorescence is significantly reduced at lower pH.
In addition, most of the existing pH probes (such as BCECF and
SNARF) are not selectively localized in acidic organelles. The growing potential of ratio imaging is significantly limited by the lack of
appropriate fluorescent probes for acidic organelles although ratio
imaging has received intensive attention in the past few decades.
PDMPO [2-(4-pyridyl)-5-((4-(2-dimethylaminoethylaminocarbamoyl)methoxy)phenyl)oxazole] is characterized as an acidotropic
dual-excitation and dual-emission pH probe. It emits intense yellow
fluorescence at lower pH and gives intense blue fluorescence at
higher pH. This unique pH-dependent fluorescence makes PDMPO
an ideal pH probe for acidic organelles with pKa = 4.47. PDMPO
selectively labels acidic organelles (such as lysosomes) of live cells
and the two distinct emission peaks can be used to monitor the pH
fluctuations of live cells in ratio measurements. Additionally, the
very large Stokes shift and excellent photostability of PDMPO make
it an excellent fluorescent acidotropic reagent for fluorescence
imaging. The unique fluorescence properties of PDMPO might give
researchers a new tool with which to study the acidic organelles of
live cells. PDMPO can be well excited by the violet laser at 405 nm
for flow cytometric applications.

Our Protonex™ dyes are developed to monitor acidic organelles
and endocytosis. Unlike most of the existing fluorescent pH
probes, Protonex™ dyes demonstrate the fluorescence that greatly
increases as pH decreases.
Protonex™ Green, an unique pH probe for monitoring acidic
Organelles
Protonex™ Green dye demonstrates pH-dependent fluorescence.
Acidic conditions enhance the fluorescence of Protonex™ Green
dye. The fluorescence of Protonex™ Green dye increases as pH
decreases from neutral to acidic. Protonex™ Green dye provides
a powerful tool to monitor acidic cell compartments such
as endosomes and lysosomes. Protonex™ Green dye is nonfluorescent outside the cells, but fluoresces brightly green in acidic
compartments (such as phagosomes, lysosomes and endosomes).
It enables the specific detection of cellular acidic compartments
with reduced signal variability and improved accuracy for imaging
or flow applications. Protonex™ Green has the spectral properties
similar to those of FITC, making the common filter set of FITC
readily available to the assays of Protonex™ Green.

Figure 2.4. Excitation and emission of ProtonexTM Green at pH 4.0.

Figure 2.3. pH titration of PDMPO. Top curve: Excitation; Bottom Curve: Emission.

Unless otherwise specified, all products are for Research Use Only.
Not for use in diagnostic or therapeutic procedures.

Figure 2.5. pH titration of Protonex™ Green (excited at 450 nm).
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Protonex™ Red, an excellent pHrodo™ replacement

Cell Meter™ Fluorimetric Intracellular pH Assay Kit

Protonex™ Red dye provides a powerful tool to monitor acidic cell
compartments such as endosomes and lysosomes. Protonex™ Red
dye is non-fluorescent outside the cells, but fluoresces brightly
red in acidic compartments (such as phagosomes, lysosomes and
endosomes). The fluorescence of Protonex™ Red dye dramatically increases as pH decreases from neutral to acidic. The lack of
fluorescence outside the cell eliminates the wash steps. Protonex™
Red enables the specific detection of cellular acidic compartments
with reduced signal variability and improved accuracy for imaging
or flow cytometry applications. It can be also used for multiplexing cellular functional analysis with green fluorescent dyes such as
GFP, Fluo-8, calcein, or FITC-labeled antibodies. Protonex™ Red has
the spectral properties similar to those of Texas Red®, making the
common filter set of Texas Red® readily available to the assays of
Protonex™ Red.

Cell Meter™ Fluorimetric Intracellular pH Assay Kit uses AAT Bioquest’s proprietary fluorescent indicator for measuring the relative
intracellular pH changes. Either a standard procedure or an acidload procedure is used for the fluorescent pH assay. The standard
procedure is designed for measuring the therapeutic targets of interest with a decrease in intracellular pH upon treatment. The acidload procedure is designed to measure the increase of intracellular
pH associated with the changes in cellular metabolism due to GPCR
activation or growth factor activity. In the acid-load procedure, ammonium chloride solution is added after the fluorescent pH dye is
loaded into cells in a minimum volume. When agonist is added in a
relatively large volume (~4X) of buffer, the sudden volume change
produces an ammonia efflux (NH3) from the cells causing a rapid
decrease in intracellular pH, thus a decrease in fluorescence signal.

Figure 2.6. Excitation and emission spectra of Protonex™ Red at pH 4.0.

Figure 2.7. Carbachol dose response in CHO-M1 cell. CHO-M1cells were seeded
overnight in 60,000 cells per 100 µL/well in a 96-well black wall/clear bottom Costar
plate. The growth medium was replaced with 50 µL/well of BCFL AM dye-loading
solution at 37 oC for 1 hour, followed by 15 minutes incubation with 5 µL/well of 220
mM NH4Cl. Carbachol (200 µL/well) was added by FlexStation.

Table 2.1. Product Ordering Information
Cat. # Product Description

Ex (nm)

Em (nm)

Size

21201

BCECF Acid

503

528

1 mg

21202

BCECF, AM

503

528

1 mg

21203

BCECF, AM *UltraPure grade*

505

520

20x50 µg

21180

Cell Meter™ Fluorimetric Intracellular pH Assay Kit

503

528

1,000 tests

21215

Protonex™ Green 500

443

505

1 mg

21217

Protonex™ Green 500 Dextran

443

505

1 mg

21216

Protonex™ Green 550, SE

443

505

1 mg

21207

Protonex™ Red 600

575

597

1 mg

21209

Protonex™ Red 600-Latex Bead Conjugate

575

597

1 mL

21208

Protonex™ Red 600, SE

575

597

1 mg

21189

RatioWorks™ BCFL Acid *Superior Replacement to BCECF*

503

528

1 mg

21190

RatioWorks™ BCFL, AM *Superior Replacement to BCECF*

503

528

1 mg

21191

RatioWorks™ BCFL, SE *Superior Replacement to BCECF*

503

528

1 mg

21204

RatioWorks™ PDMPO

405

550

1 mg

21211

RatioWorks™ PDMPO Dextran

384

540

1 mg

21210

RatioWorks™ PDMPO, SE

405

550

1 mg
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JC–10
a Superior JC-1 Replacement

Labeling Actins with
iFluorTM-Phalloidin Conjugates

Although JC-1 is widely used in many labs, its poor water solubility
makes it hard to use for some applications. Even at 1 µM concentration, JC-1 tends to precipitate in aqueous buffer. JC-10 has been
developed to be an alternative to JC-1 where high dye concentration is desired.

Fluorescent phalloidin derivatives have been used as an important
tool in studying of actin networks at high resolution. AAT Bioquest
offers a variety of fluorescent phalloidin derivatives with different
colors for multicolor imaging applications. Used at nanomolar
concentrations, phalloidin derivatives are convenient probes for
labeling, identifying and quantitating F-actins in formaldehydefixed and permeabilized tissue sections, cell cultures or cell-free
experiments. Phalloidin binds to actin filaments much more tightly
than to actin monomers, leading to a decrease in the rate constant
for the dissociation of actin subunits from filament ends, essentially
stabilizing actin filaments through the prevention of filament
depolymerization. The property of phalloidin is useful for investigating the distribution of F-actin in cells by labeling phalloidin
with fluorescent analogs and using them to stain actin filaments for
fluorescence microscopy. Fluorescent derivatives of phalloidin have
turned out to be enormously useful in localizing actin filaments
in living or fixed cells as well as for visualizing individual actin
filaments in vitro.

Table 2.2. Product Ordering Information
Cat. # Product Description

Size

22801

Cell Meter™ JC-10 Mitochondrial Membrane
Potential Assay Kit *Optimized for Flow
Cytometry Assays*

22800

Cell Meter™ JC-10 Mitochondrial Membrane
Potential Assay Kit *Optimized for Microplate 500 tests
Assays*

22200

JC-1

5 mg

22204

JC-10 *Superior alternative to JC-1*

5x100 µL

100 tests

Compared to JC-1, our JC-10 has much better water solubility.
JC-10 is capable of selectively entering into mitochondria, and
reversibly changes its color from green to orange as membrane
potentials increase. This property is due to the reversible formation
of JC-10 aggregates upon membrane polarization that causes shifts
in emitted light from 520 nm (i.e., emission of JC-10 monomeric
form) to 570 nm (i.e., emission of J-aggregate). When excited at 490
nm, the color of JC-10 changes reversibly from green to orange as
the mitochondrial membrane becomes more polarized. Both colors
can be detected using the filters commonly mounted in all flow
cytometers. The green emission can be analyzed in fluorescence
channel 1 (FL1) and orange emission in fluorescence channel 2
(FL2). Besides its use in flow cytometry, JC-10 can also be used in
fluorescence imaging. We have developed two optimized protocols
to use JC-10 respectively in fluorescence microplate platform and
flow cytometry. Interestingly the performance of JC-10 is quite
cell line-dependent. In some cell lines JC-10 has even superior
performance to JC-1.

Figure 2.8. Camptothecin induced mitochondrial membrane potential changes
were measured with JC-10 and JC-1 in Jurkat cells. After Jurkat cells were treated
with camptothecin (10 µM) for 4 hours, JC-1 and JC-10 dye loading solutions were
added to the wells and incubated for 30 minutes. The fluorescent intensities for both
J-aggregates and monomeric forms of JC-1 and JC-10 were measured at Ex/Em =
490/525 nm and 540/590 nm with NOVOstar microplate reader (BMG Labtech).
Unless otherwise specified, all products are for Research Use Only.
Not for use in diagnostic or therapeutic procedures.

Figure 2.9. Image of HeLa cells. Actin filaments were stained with iFluor™

555 phalloidin conjugate (red, Cat# 23119), and nuclei were stained with
Nuclear Green™ DCS1 (green, Cat# 17550).

Table 2.3. Product Ordering Information
Cat. # Product Description

Size

23110

Phalloidin-iFluor™ 350 Conjugate

300 tests

23111

Phalloidin-iFluor™ 405 Conjugate

300 tests

23115

Phalloidin-iFluor™ 488 Conjugate

300 tests

23116

Phalloidin-iFluor™ 514 Conjugate

300 tests

23117

Phalloidin-iFluor™ 532 Conjugate

300 tests

23119

Phalloidin-iFluor™ 555 Conjugate

300 tests

23122

Phalloidin-iFluor™ 594 Conjugate

300 tests

23125

Phalloidin-iFluor™ 633 Conjugate

300 tests

23127

Phalloidin-iFluor™ 647 Conjugate

300 tests

23128

Phalloidin-iFluor™ 680 Conjugate

300 tests

23129

Phalloidin-iFluor™ 700 Conjugate

300 tests

23130

Phalloidin-iFluor™ 750 Conjugate

300 tests

23131

Phalloidin-iFluor™ 790 Conjugate

300 tests
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Lysyl Oxidase (LOX)

Acetylcholinesterase

Lysyl oxidase (LOX) is an extracellular enzyme that catalyzes
formation of aldehydes from lysine residues in collagen and elastin
precursors. These aldehydes are highly reactive, and undergo
spontaneous chemical reactions with other lysyl oxidase-derived
aldehyde residues, or with unmodified lysine residues. This results
in cross-linking collagen and elastin which is essential for the
stabilization of collagen fibrils and for the integrity and elasticity
of mature elastin. Lysyl oxidase has been identified as a possible
tumor suppressor. Lysyl oxidase activity in biological samples is
traditionally and most reliably assessed by tritium release end-point
assays using radiolabeled collagen or elastin substrates involving
laborious vacuum distillation of the released tritiated water.
Amplite™ Fluorimetric Lysyl Oxidase Assay Kit offers a sensitive
fluorescent assay to measure LOX activity using our proprietary
LOX substrate that releases hydrogen peroxide upon LOX oxidation.
The amount of hydrogen peroxide released by the LOX oxidation
is detected using our Amplite™ HRP substrate in the HRP-coupled
reactions. This method allows the detection of sub ng/mL lysyl
oxidase and is much more sensitive than the currently available
fluorimetric assay for the LOX enzyme activity. It can be readily used
to detect lysyl oxidase activity in cell culture experiments. Please
note that the kit does not include the lysyl oxidase enzyme.

Acetylcholinesterase, also known as AChE, is an enzyme that
degrades (through its hydrolytic activity) the neurotransmitter
acetylcholine, producing choline and an acetate group. AChE is
mainly found at neuromuscular junctions and cholinergic synapses
in the central nervous system, where its activity serves to terminate
synaptic transmission. Acetylcholinesterase is also found on the
red blood cell membranes, where it constitutes the Yt blood
group antigen. Acetylcholinesterase exists in multiple molecular
forms, which possess similar catalytic properties, but differ in their
oligomeric assembly and mode of attachment to the cell surface.

Figure 3.1. Lysyl oxidase dose response was measured in a solid black 96-well plate
with the Amplite™ Fluorimetric Lysyl Oxidase Assay Kit. As low as 40 ng/well of lysyl
oxidase can be detected with 30 minutes incubation (n=3).

Figure 3.2. Acetylcholinesterase dose response was measured in a clear 96-well plate
with Cat#11400. As low as 0.1 mU/well of acetylcholinesterase can be detected.

Amplite™ Colorimetric AChE Assay Kit uses DTNB to quantify the
thiolcholine produced from the hydrolysis of acetylthiolcholine
by AChE. The absorption intensity of DTNB adduct is proportional
to the formation of thiolcholine, thus the AChE activity. Our red
fluorescent AChE assay kit uses Amplite™ Red to quantify the
choline produced from the hydrolysis of acetylcholine by AChE
through choline oxidase-mediated enzyme coupling reactions.
The fluorescence intensity of Amplite™ Red is proportional to the
formation of choline, thus the AChE activity. Our green fluorescent
AChE assay kit uses our outstanding Thiolite™ Green to quantify the
thiolcholine produced from the hydrolysis of acetylthiolcholine by
AChE.

Table 3.1. Product Ordering Information
Cat. #

Product Description

Ex (nm)

Em (nm)

Size

11400

Amplite™ Colorimetric Acetylcholinesterase Assay Kit

410

N/A

200 tests

11403

Amplite™ Fluorimetric Acetylcholine Assay Kit *Red Fluorescence*

571

585

200 tests

11401

Amplite™ Fluorimetric Acetylcholinesterase Assay Kit *Green Fluorescence*

510

524

200 tests

11402

Amplite™ Fluorimetric Acetylcholinesterase Assay Kit *Red Fluorescence*

571

585

200 tests

15255

Amplite™ Fluorimetric Lysyl Oxidase Assay Kit *Red Fluorescence*

571

585

500 tests
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Pyrophosphate Detection
Pyrophosphate (PPi) is produced by a number of biochemical
reactions, such as ATP hydrolysis, DNA and RNA polymerizations,
cyclic AMP formation by the enzyme adenylate cyclase and the
enzymatic activation of fatty acids to form their coenzyme A esters.
Our PhosphoWroks™ Pyrophosphate Assay Kit provides the most
robust spectrophotometric method for measuring pyrophosphate.
This kit uses our proprietary fluorogenic pyrophosphate sensor
that has its fluorescence intensity proportionally dependent upon
the concentration of pyrophosphate. Our assay is much easier and
more robust than the enzyme-coupling pyrophosphate methods
that require at least two enzymes for their pyrophosphate detections. It has been successfully used in high throughput screening
(HTS). The kit provides all the essential components for assaying
pyrophosphate. Please inquire special HTS bulk package discount
for the screening of >10,000 assays.

aldehyde test methods are based on separations either by
the tedious and expensive HPLC-MS or GC-MS. Our Amplite™
Colorimetric Aldehyde Quantitation Kit uses a proprietary dye that
generates a chromogenic product upon reacting with an aldehyde.
The kit provides a sensitive, one-step colorimetric method to
detect as little as 1 nanomole of aldehyde in a 100 µL assay volume
(10 µM). The assay can be performed in a convenient 96-well or
384-well microtiter-plate format and easily adapted to automation
with no separation steps required. Its signal can be easily read with
an absorbance microplate reader at 405 or 550 nm.

Figure 3.4. Aldehyde dose response was measured in a 96-well clear plate with
Amplite™ Colorimetric Aldehyde Quantitation Assay Kit. As low as 10 µM (1 nanomol/
well) of aldehyde can be detected.

Figure 3.3. Pyrophosphate, ATP and phosphate dose responses were measured with
the PhosphoWorksTM Fluoremetric Pyrophosphate Assay Kit in a solid black 96-well
plate using a fluorescence microplate reader. As low as 1 μM (100 picomoles/well)
pyrophosphate can be detected with 10 minutes incubation.

Aldehyde Quantification
Rapid and accurate measurement of aldehydes is an important
task for biological research, food industry, chemical research and
environmental pollution surveillance. There are few reagents or
assay kits available for quantifying aldehydes. Most of existing

Figure 3.5. Formaldehyde dose response was measured in a 96-well black plate with
Amplite™ Fluorimetric Aldehyde Quantitation Kit. As low as 1 µM (100 picomoles/well)
of formaldehyde can be detected with 15 minutes incubation time (n=3).

Table 3.2. Product Ordering Information
Cat. # Product Description

Ex (nm)

Em (nm)

Size

10051

Amplite™ Colorimetric Aldehyde Quantitation Kit

550

N/A

200 tests

10053

Amplite™ Colorimetric Aldehyde Quantitation Kit *Blue Color*

620

N/A

200 tests

10052

Amplite™ Fluorimetric Aldehyde Quantitation Kit

360

450

200 tests

10057

Amplite™ Fluorimetric Formaldehyde Quantitation Kit *Green Fluorescence*

400

510

200 tests

21611

PhosphoWorks™ Fluorimetric Pyrophosphate Assay Kit *Blue Fluorescence*

316

456

200 tests
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Tide Quenchers, the Best Dark FRET Acceptors
Covering the Full Visible and NIR Spectrum
Tide Quencher™ Acceptor Dyes, Optimized to Maximize FRET Efficiency
Although DABCYL has been used to develop a variety of FRET
applications, its low quenching efficiency of longer wavelength
dyes (such as fluoresceins, rhodamines and cyanines) has limited
its use in the development of sensitive fluorogenic FRET probes.
Additionally, the absorption spectrum of DABCYL is environmentsensitive. AAT Bioquest has developed the robust Tide Quencher™
acceptor dyes for the development of longer wavelength FRET
probes. These Tide Quencher™ dark FRET acceptors (such as TQ1,
TQ2, TQ3, TQ4, TQ5, TQ6 and TQ7) are optimized to pair with our
Tide Fluor™ dyes and the classic fluorophores (such as AMCA,
EDANS, FAM, TAMRA, HEX, JOE, TET, ROX, Cy3, Cy5 and Cy7). Like
our Tide Fluor™ donor dyes, our Tide Quencher™ acceptor dyes
are much more cost-effective with comparable or even better
performance for your desired biological applications than other
similar products on the market.

Figure 4.1. The normalized absorption spectra of TQ1, 2, 3, 4, 5, 6 and 7.

Besides their broad applications in the development of Molecular
Beacon probes, our Tide Quencher™ dyes have also been used to
develop various protease substrates such as HIV protease, MMPs
and secretases. In some cases, they have demonstrated greatly
improved enzyme performance. This may be partly due to the
red-shifted absorption spectrum that overlaps better with the
emission spectrum of fluoresceins, rhodamines and cyanines.
Tide Quencher™ dyes are a great choice for you to eliminate the
limitations of classic quenchers. Tide Quencher ™ dyes are excellent
dark quenchers that are individually optimized to pair with all the
popular fluorescent dyes such as fluoresceins, rhodamines and
cyanines. Our Tide Quencher™ series of nonfluorescent dyes cover
the full visible spectrum with unusually high efficiency. TQ2 has
absorption maximum perfectly matching the emission of FAM
while TQ3, TQ5 and TQ7 are proven to be the best quencher for Cy3,
Cy5 and Cy7.
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The Advantages of Tide Quencher™ Dyes:

•
•
•
•

Most Powerful: TQ dyes enable you to explore the FRET
potentials that might be impossible with other quenchers.
Versatile Reactive Forms: convenient for self-constructing
your desired FRET biomolecules.
A Complete Set of Dyes: perfectly match your desired
fluorescent donors.
Enhanced Value: competitive price with better performance.

Figure 4.2. The internally quenched FRET peptide substrate is digested by a protease
to generate the highly fluorescent peptide fragment. The fluorescence increase is
proportional to the protease activity.

Figure 4.3 HIV Protease cleavage of Arg-Glu(5-FAM)-Val-Ser-Phe-Asn-Phe-Pro-Gln-IleThr-Lys(TQ2)-Arg. The substrate is incubated with HIV protease . Upon HIV protease
cleavage, the fluorescence of 5-FAM is recovered, and monitored with Ex/Em = 490
nm/520 nm.
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Selection of FRET Donors and Acceptors
FRET can be detected either by the appearance of sensitized
fluorescence of the acceptor, by the intensity ratio change
of donor/acceptor (if the acceptor is fluorescent), or by the
fluorescence decrease of the donor. In the later case, acceptor can
be either fluorescent or non-fluorescent. Table 4.1. summarizes our
Tide Quencher™ FRET building blocks designed to develop FRET
probes for the demanding applications. Based on our in-house

research and experience, it is recommended to use the FRET pairs
marked in green. The pairs marked in light blue are OK to use, but
less efficient. We have proved that these recommended FRET pairs
have demonstrated high sensitivity and low background in our
protease and nucleic acid detection assays. There are also other
factors that you need to consider besides the FRET efficiency, such
as pH, multiplexing and buffer interference, etc.

Table 4.1. Recommended FRET pairs for developing molecular beacon nucleic acid detection and protease assays*

Acceptors

DABCYL

TQ1

TQ2

EDANS

+++++

+++++

+++

MCA

+++++

+++++

+++

TF1

+++++

+++++

+++

FAM/FITC

+++

+++

+++++

+++

Cy2®/TF2

+++

+++

+++++

+++

HEX/JOE/TET

+++

+++++

Cy3®/TAMRA/TF3

+++

Donors

TQ3

TQ4

TQ5

TQ6

TQ7

+++

+++++

+++

ROX/Texas Red®

+++

+++++

+++

TF4

+++

+++++

+++

+++

+++++

+++

+++

+++++

+++

+++

+++++

Cy5®/TF5
Cy5.5®/TF6
Cy7®/TF7
*

+++++

Best to use;

+++

OK to use;

Not recommended to use.

Table 4.2. Product Ordering Information
Cat. #

Product Description

Ex (nm)

Em (nm)

Size

2199

Tide Quencher™ 1 succinimidyl ester [TQ1 SE]

490

N/A

25 mg

2204

Tide Quencher™ 2 CPG [TQ2 CPG] *1000 Å*

515

N/A

100 mg

2206

Tide Quencher™ 2 maleimide [TQ2 maleimide]

515

N/A

5 mg

2210

Tide Quencher™ 2 succinimidyl ester [TQ2 SE]

515

N/A

25 mg

2224

Tide Quencher™ 3 CPG [TQ3 CPG] *1000 Å*

570

N/A

100 mg

2226

Tide Quencher™ 3 maleimide [TQ3 maleimide]

570

N/A

5 mg

2230

Tide Quencher™ 3 succinimidyl ester [TQ3 SE]

570

N/A

25 mg

2063

Tide Quencher™ 4 CPG [TQ4 CPG] *1000 Å*

603

N/A

100 mg

2064

Tide Quencher™ 4 maleimide [TQ4 maleimide]

603

N/A

1 mg

2067

Tide Quencher™ 4 succinimidyl ester [TQ4 SE]

603

N/A

1 mg

2079

Tide Quencher™ 5 maleimide [TQ5 maleimide]

661

N/A

1 mg

2081

Tide Quencher™ 5 succinimidyl ester [TQ5 SE]

661

N/A

1 mg

2094

Tide Quencher™ 6 maleimide [TQ6 maleimide]

704

N/A

1 mg

2096

Tide Quencher™ 6 succinimidyl ester [TQ6 SE]

704

N/A

1 mg

2109

Tide Quencher™ 7 maleimide [TQ7 maleimide]

763

N/A

1 mg

2111

Tide Quencher™ 7 succinimidyl ester [TQ7 SE]

763

N/A

1 mg
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ReadiViewTM Biotin

RPE–Streptavidin

Biotin/avidin complexes are widely applied for a variety of
biological detections. Although a large number of biotin-labeled
bioconjugates are commercially available, the accurate determination of biotinylation degree (ratio of biotin/biopolymer) is still a
great challenge for biochemists. HABA is predominantly used for
determining the degree of biotinylation (through its absorption
with the extinction coefficient = 34,000/M-1cm-1). When a biotincontaining sample is added, the biotin binds strongly to avidin
and displaces the weakly bound HABA. The resulting decrease in
absorbance relates to the amount of biotin. However there are
many factors that affect the accuracy of HABA method, making this
method unreliable for many biotin-labeled conjugates.

Streptavidin conjugates are widely used together with a conjugate
of biotin for specific detection of a variety of proteins, protein
motifs, nucleic acids and other molecules since streptavidin has
a very high binding affinity for biotin. RPE-streptavidin conjugate
offered by AAT Bioquest comprises streptavidin (as the biotinbinding protein) with RPE covalently attached (as the fluorescent
label). It is commonly used as a second step reagent for indirect
immunofluorescent staining when used in the conjunction with
biotinylated primary antibodies. It is a very valuable tool for
biotin-streptavidin-based biological assays and tests using flow
cytometry, microplate reader and microarray platforms. Some of
our customers have used this RPE-streptavidin conjugate with
Affymetrix’s microarray platform, Luminex’s XMAP® and XTAG®
technologies (e.g., Bio-Rad’s Bioplex assay system). A variety of the
complementary biotinylated reagents are available from numerous
commercial vendors.

Our ReadiView™ biotin contains specially designed Color Tag (CT)
that makes the biotinylation degree readily accessible by simply
calculating the corrected absorption ratio of 280 nm/385 nm. Our
specially designed tag has a very minimal effect on the biotin
binding affinity, and its absorption maximum is designed to make
the tag have minimal quenching effect on most fluorophores used
for labeling avidins.

Figure 4.4. The Chemical structure of ReadiView™ biotin. RM = reactive moiety for
labeling purpose; CT = color tag for calculating biotinylation degree.

Figure 4.5. The absorbance and emission spectra of RPE-Streptavidin (Cat# 16900) in
PBS buffer (pH 7.2).

Table 4.3. Product Ordering Information
Cat. #

Product Description

Size

3006

Biotin-4-fluorescein

5 mg

3009

Biotin-X nitrilotriacetic acid, potassium salt

1 mg

3017

Fluorescein biotin

5 mg

5521

ReadiLink™ Protein Biotinylation Kit *Powered by ReadiView™ Biotin Visionization Technology*

3 reactions

3050

ReadiView™ Biotin acid

25 mg

3053

ReadiView™ Biotin amine

5 mg

3055

ReadiView™ Biotin hydrazide

5 mg

3058

ReadiView™ Biotin maleimide

5 mg

3059

ReadiView™ Biotin succinimidyl ester

5 mg

16900

RPE-streptavidin conjugate *1 mg/mL*

100 µg
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in vivo Imaging Tools

Indocyanine Green (ICG)

iFluorTM 790

Indocyanine green (ICG) is a cyanine dye used in medical diagnostics. It is used for determining cardiac output, hepatic function,
liver blood flow, and ophthalmic angiography. It has a peak
spectral absorption close to 800 nm. These infrared frequencies
penetrate retinal layers, allowing ICG angiography to image deeper
patterns of circulation than fluorescein angiography. ICG binds
tightly to plasma proteins and becomes confined to the vascular
system. ICG has a half-life of 150 to 180 seconds and is removed
from circulation exclusively by the liver to bile juice. A recent study
indicated ICG targets atheromas within 20 minutes after injection
and provides sufficient signal enhancement for in vivo detection
of lipid-rich, inflamed, coronary-sized plaques in atherosclerotic
rabbits. Ex vivo fluorescence reflectance imaging showed high
plaque target-to-background ratios in atheroma-bearing rabbits
injected with ICG compared to atheroma-bearing rabbits injected
with saline. This amino-reactive ICG derivative is used to make ICG
bioconjugates with antibodies and other biological molecules. It
has moderate water solubility.

In vivo fluorescence whole body imaging uses a sensitive camera to
detect fluorescence emission from fluorophores in small animals.
To overcome the photon attenuation in living tissue, fluorophores
with long emission at the near-infrared (NIR) region are generally
preferred, including widely used small indocarbocyanine dyes.
Recent advances in imaging strategies and reporter techniques for
in vivo fluorescence imaging include novel approaches to improve
the specificity and affinity of the probes and to modulate and
amplify the signal at target sites for enhanced sensitivity. Further
emerging developments are aiming to achieve high-resolution,
multimodality and lifetime-based in vivo fluorescence imaging. Our
iFluor™ 790 is designed to label proteins and other biomolecules
with near infrared fluorescence. Conjugates prepared with iFluor™
790 have the excitation and emission spectra similar to those of
indocyanine green (ICG) and the IRDye® 800 dye, with excitation/
emission maxima at 783/814 nm. iFluor™ 790 dye emission is well
separated from commonly used far-red fluorophores such as Cy5,
Cy7 or allophycocyanin (APC), facilitating multicolor analysis. This
fluorophore is also useful for small animal in-vivo imaging applications or for other imaging applications that require NIR detections
such as the two-color western applications with the LI-COR®
Odyssey® infrared imaging system.

Figure 5.1. The chemical structure of ICG-Sulfo-OSu (Cat# 180)
Figure 5.2. Mice with tumor were intravenously injected with 10 nmol of
2-Deoxyaminoglucose (DG)-iFluor™ 790 conjugate or control iFluor™ 790 acid and
imaged at the 6th hour. Mouse injected with the DG-iFluor™ 790 showed specific
accumulation of the iFluor™ 790 probe at the tumor site.

Table 5.1. Product Ordering Information
Cat. #

Product Description

Ex (nm)

Em (nm) Size

181

ICG-ATT [3-ICG-acyl-1,3-thiazolidine-2-thione]

780

800

1 mg

180

ICG-Sulfo-OSu

780

800

1 mg

36800

iFluor 750 RGD conjugate

750

780

1 mg

1366

iFluor™ 790 maleimide

782

811

1 mg

1368

iFluor™ 790 succinimidyl ester

782

811

1 mg

1265

ReadiLink™ iFluor™ 790 Protein Labeling Kit *Microscale Optimized for Labeling 100 µg
Antibody Per Reaction*

782

811

2x50 µg
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