Calcium Detection Probes &Assay Kits

Fluo-8® |  Cal-520®@ |  Calbryte™ 520

Distributed by:

ggtﬁﬁﬂ?@%ﬂ?ﬁ ggﬁﬂ 39 % AAT Bioquest®



Our Mission

AAT Bioquest®iscommitted to constantly meet or exceed its customer’s requirements by
providing consistently high quality products and services, and by encouraging continuous
improvements in its long-term and daily operations. Our core value is Innovation and Customer
Satisfaction.

Our Story

AAT Bioquest® Inc.(formerly ABD Bioquest, Inc.) develops, manufactures and markets bioanalytical research reagents and kits to
life sciences research, diagnostic R&Dand drug discovery. We specialize in photometric detections including absorption (color),
fluorescence and luminescence technologies. The Company'ssuperior products enable life science researchers to better under-
stand biochemistry, immunology, cell biology and molecular biology. AAT Bioquest offersa rapidly expanding list of enabling
products. Besides the standard catalog products, we also offer custom services to meet the distinct needs of each customer. Our
current services include custom synthesis of biological detection probes, custom development of biochemical, cell-based and
diagnostic assays and custom high throughput screening of drug discovery targets.

It is my greatest pleasure to welcome you to AAT Bioquest. We greatly appreciate the constant support of our valuable
customers. While we continue to rapidly expand, our core value remains the same: Innovation and Customer Satisfaction. We
are committed to being the leading provider of novel biological detection solutions. We promise 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 feedbacks and suggestions from you so that we can better serve your projects.

Very truly yours,

Y

Zhenjun Diwu, Ph.D.
President
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Trademarks of AAT Bioquest Trademarks of Other Companies
AAT B.ioquest® Alexa Fluor® (Thermo Fisher )
Amplite™ Calcium Green™(Thermo Fisher)
Cal-500™ Calcium Orange™ (Thermo Fisher)
Cal-520° CLARIOstar® (BMG Labtech)
Cal-520FF™ Cy3®(GE Healthcare)
Cal-590™ FDSS ® (Hamamatsu)
Cal-630™ FlexStation ® (Molecular Devices)
Cal-670™ FLIPR® (Molecular Devices)
- Cal-770™ Fluo-4 Direct™(Thermo Fisher)
2 Cal Green™ NovoCyte ® (ACEA Biosciences)
g Cal Red™ Pluronic® (BASF Corporation)
é Ca|?wteTM SpectraMax® (Molecular Devices)
c Calcium Blue™ Texas Red ® (Thermo Fisher)
S Cell Meter™
% Fluo-8®
) Fluo-8E™
Fluo-8FF™
Fluo-8H™
Fluo-8L™
Fura-8™
Fura-8FF™
iFluor™
Phenol Red Plus™
Quest Fluor™
ReadiUse™
Rhod-4™
Rhod Red™
Screen Quest™
trFluor™
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CUSTOMER SERVICE &ORDERING INFORMATION

AAT Bioquest Corporate Headquarter:

520 Mercury Drive

Sunnyvale, CA 94085, USA

Phone: 800-990-8053 (US and Canada)
408-733-1055 (International)

Fax: 408-733-1304

Website: www.aatbio.com

E-mails:  info@aatbio.com(inquire)
sales@aatbio.com (quote request)
support@aatbio.com(technical support)

International Distributors:
See Back Cover
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General Information

TERMS AND CONDITIONS OF SALE

1. Prices, Orders and Changes: Prices shown are in US currency. Please call us forcurrent
prices if you require this information prior to placing your order.We guarantee our written
quotations for 60 days.You may not cancel purchase orders unless such cancellation is
expressly agreed by us. In such event, you will be advised of the total charge for such
cancellation. You agree to pay such charges, including, but not limited to, storageand
shipment costs, costs of producing non-standard materials, costs of purchasing non-
returnable materials, cancellation costsimposed onus by our suppliers, and any other cost
resulting from cancellation of this order.

2. Delivery: In most cases, we use standard overnight or two-day Federal Express delivery
(or equivalent). All shipping charges billed are the responsibility of the customerand are
normally prepaid by AAT Bioquest, Inc. and added to the invoice. We reserve the right to
make delivery in installments, all such installments to be separately invoiced and paid for
when due perinvoice, without regardto subsequentdeliveries. Partial shipments of
available items are made when anotheritem is backordered.Please inspect your packages
upon receipt. If the goodshave been damaged in transit, we canassist youin filing a claim
with the carrier.You shall notify us in writing of any claims for shortages, defects or
damages and shall hold the goods for our written instructions concerning disposition. Any
claims for such errors must be made within 10 business days. If it is our error,we will do
whatever is necessary to ship the correct productsas soonas possible. If you shall fail to
notify us any defects within 10 days after the goodshave been received, such goodsshall
conclusively be deemed to conformto the terms and conditions and to have been
irrevocably accepted by the buyer.

3. Payment:Terms of sale are net 30 days of date of invoice that is sent to you within 24
hours of shipping the order.The amount received must be sufficient to cover both the
invoiced amount and any bank charges that may beincurred. Late charges may be added
to invoices not paid within the 30-day time period. Late charges must be paid before
subsequent orders can be shipped.

4. Warranties: The products shipped by AAT Bioquest are warranted to conformto the
chemical or biological descriptions provided in our publications. This warranty is exclusive,
and we makes no otherwarranty, express or implied, including any implied warranty of
merchantability or fitness for any particular purpose. Our sole and exclusive liability and
your exclusive remedy with respect to products proved to our satisfaction to be defective
or nonconforming shall be replacement of such products without charge or refund of the
purchase price, in our sole discretion, upon the return of such products in accordance with
our instructions. We will not be liable for any incidental, consequential or contingent
damagesinvolving their use.

5. Returns: We must authorize any returns. We will not accept return shipments unless we
have given prior written permission and shipping instructions. Goods may not be returned
for credit exceptwith our permission, and then only in strict compliance with our return
shipment instructions. Any returned items may be subject to a20% restocking fee. In many
cases, items ordered in error cannot be returned because of the sensitive nature of many of
our productsand the difficulty and expense of requalifying returned items. Ifitems are
accepted forreturn, they must be in new, unopened, unused and undamaged condition,
and you will be charged a per-unit 20% restocking charge.

6. Use of OurProducts: Our products are used ONLY for laboratory research and develop-
ment purposes. We realize that, since our products are, unless otherwise stated, intended
primarily for research purposes, they may not be on the Toxic Substances Control Act
(TSCA) inventory. You assume responsibility to assure that the products purchased from

us are approved for use under TSCA, if applicable. You have the responsibility to verify the
hazards and to conduct any further research necessary to learn the hazardsinvolved in
using products purchased fromus. You also have the duty towarn your customersand any
auxiliary personnel (such as freight handlers, etc.) of any risks involved in using or handling
the products.

7. Patent Disclaimer: We do not warrant that the use or sale of our products will not
infringe the claims of any United States or other patents covering the product itself or the
use thereofin combination with other products orin the operation of any process.

8. Miscellaneous: We reserve the right to discontinue our products or change
specifications or prices of our products and to correct any errorsor omissions at any time
without incurring obligations.

Tet 800-990-8053 Fax 408-733-1304 3
et iord



(=
.9
+—
©
&
—
O
Y—
=
‘©
—
)
c
(]
O

4

General Information

www.aatbio.com

Custom Products and Services

Our Technologies

Amplite™enzyme-based detection platform is optimized for
measuring horseradish peroxidase (HRP), alkaline phosphates,
luciferase, beta-galactosidase, lactamase, oxidase, protein
kinases, protein phosphatases, phosphodiesterases, proteases,
cytochrome P450, histone deacetylase (HDAC)and cell
signaling molecules such as NAD/NADH,NADP/NADPH, IP,,
cAMP and cGMP etc.

CellExplorer™ cell labeling platform is a complete set of tools
fortracking live cells. This platformis also widely used for
sorting mixed populations of cells.

CellNavigator™cell staining platform is a complete set of
tools for selective labeling subcellular structures of live, fixed
and dead cells.

CellMeter™ cellular functional assay platformis a complete set
of tools for functional analysis of cellular events and real time-
monitoring of cell functions.

iFluor™superior fluorescent labeling dyes are optimized for
labeling proteins and nucleic acids. This group of dyes span
from UV to infrared wavelength with good photostability and
brightness.

mFluor™superior fluorescent labeling dyes are optimized for
flow cytometry applications.

PhosphoWorks™detection platform is a set of tools for
detection of ATP,ADP, AMP,phosphate, pyrophosphate,
phosphoproteins and phosphopeptides.

Quest View™ colorimetric protease platform is a sensitive and
robust tool for rapid detection of protease and glycosidase
biomarkers. This technology platform has been licensed by

a few diagnostic companies for developing rapid diagnostic
tests.

RatioWorks™superior cellular dyes are a sensitive and robust
tool set for ratio imaging and real time monitoring of cellular
functions (such as pH and ions)in live cells.

Screen Quest™ assay kits are a set of HTS-readytools for high
throughput screening of biochemical and cellular targets such
as protein kinases, proteases, HDAC, cell apoptosis and
cytotoxicity, GPCR, ion channels, ADMEand transporters.

Tide Fluor™ and Tide Quencher™ superior labeling dyes are
specially optimized for labeling nucleotides and peptides.
This platform offers the best value in the industry. It is second
to none in terms of performance and cost. This technology
platform has been licensed by a few diagnostic companies for
developing IVD diagnostic tests.

trFluor™ superior fluorescent labeling dyes are optimized for
developing time-resolved fluorescence-based assays. It has
been used for developing HTS assay technologies for many
drug discovery targets.

Tet 800-990-8053 Fax 408-733-1304
aeettiocors Ho@u

Our Services

Besides the catalog products we also offer custom services to
meet the distinct needs of each customer.Our current services
include custom synthesis of biological detection probes,
custom development of biochemical, cell-based and diagnostic
assays, custom bioconjugation and custom high throughput
screening of drug discovery targets.

Custom Assay Design and Development

At AAT Bioquest we not only make probes and assay kits, but
also use them extensively ourselves. Scientists at AAT Bioquest
are experts on assay design and have developed a wide variety
of tests that range from biochemical detection to cellular
functions. Our assay options include:

* Enzyme activities

« Binding assays

« Cell-based assays

* Microplate assays

* Flow cytometric analysis
« Fluorescence imaging

Custom Conjugation

AAT Bioquest offersthe best and the most rapid bioconjuga-
tion servicein the industry.

« Biotinylation

* Fluorescence labeling (iFluor™, mFluor™, Alexa Fluor®,
APC, RPE, PerCP, and other fluorescent dyes)

* Enzyme labeling (AP and HRP)

+ Small molecule conjugation

Custom Screening

AAT Bioquest offers on-demand high-throughput screening
and pharmacology profiling assayswith multiple
methodologies. Functional assays are designed, validated and
customized to the needs of our pharmaceutical and
biotechnology industry clients. These assays are aimed at
assessing and monitoring the efficacy, tolerability and safety
parameters of candidate compounds fortreating and/or
diagnosing cancer, infectious disease, autoimmunity and
transplantation. Our screening optionsinclude:

« Full assay development for a target of your choice
« Optimization of your assay protocol for HTS

« Multiple assay platforms and detection methods
« Custom data analysis

Custom Synthesis of Fluorophores and Luminophores

AAT Bioquest is recognized by the top pharmaceutical
companies and diagnostic companies as a key provider of
novel fluorescent dyes and luminescent probes. Over the years
we have developed and synthesized many enabling
fluorescent and luminescent probesfor running a variety of
challenging biological detection tasks.

Unless otherwisespediied, all produdtsarefor ResearchUseOnly.
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NAADP & NAADP-AM

Non-Fluorescent Calcium Signaling Molecules & Chelators

Calcium ion (Ca?*) impacts nearly every aspect of cellular life, e.g.,
Ca?* signaling, from changes in protein conformations driven by
Ca?* to the mechanisms that control Ca?* levels in the cytoplasm
and organelles, the highly localized nature of Ca?*-mediated
signal transduction and its specific roles in excitability, exocytosis,
motility, apoptosis, and transcription etc. Intracellular calibration
of Ca?* indicators may be achieved either by manipulating Ca?*
levels inside cells using an ionophore or by releasing the indicator
into the surrounding medium of known Ca?®* concentration via
detergent lysis of the cells. Besides the fluorescent and luminescent
calcium detection reagents, we also offer several non-fluorescent
compounds for measuring and manipulating intracellular and
extracellular Ca?*.

NAADP

Nicotinic acid adenine dinucleotide phosphate (NAADP,Cat#20999)
is a secondary messenger that plays a key role in calcium signaling
pathways. NAADPis functionally distinct from cADPRand IP,. Unlike
the latter, NAADP does not mobilize calcium from ER. Rather, it
mobilizes calcium fromthe recently discoveredacidic calcium stores
located throughout the cytoplasm. These acidic calcium stores
include subcellular compartments such as endosomes, lysosomes,
secretory granules and Golgi bodies. More specifically, recent
research suggests that NAADPtargets a family of membrane bound
ion-channels, called two-pore channels (TPC), in order to stimulate
calcium release.
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Figure 1.1 Inositol triphosphate (IP,) and NAADP are second messenger molecules
that transfer a chemical stimulus received by the cell. IP, binds to IP, ligand-gated
Ca?*channels causing an influx of Ca?*into the cytosol fromthe endoplasmicreticulum.
NAADPtriggers aninflux of Ca?*from acidic vesicles into the cytosol.

While Lee and colleagues first discovered the presence of NAADPin
1987, it was not until 1995, almost a decade later, that its structure
was determined. NAADP has become the focus of intense research
in recent years. It has been proposed as a pharmacological target
for a variety of diseases affecting the pancreas, heart and nervous

Unless otherwisespedfied, all produdssarefor ResearchUseOnly.

system. Experiments with NAADPhave shown it to be an extremely
potent calcium mobilizer as well as a modulating agent for other
cellular pathways, such as those involving inositol trisphosphate
(P,
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Figure 1.2 The chemical structure of NAADP (Cat#20999).

NAADP-AM

As interests in NAADP are rapidly growing, scientists have begun
to look for better tools for studying NAADP.In recent years, the
research process has been significantly aided by the development
of two separate compounds: NED-19and NAADP-AM(Cat# 20997).

NED-19 is a NAADP antagonist that was first developed through
virtual chemical screening of NAADP analogs. It acts specifically
to block both NAADP-mediated Ca?* response as well as NAADP
binding.
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The second important development in the study of NAADP is the
synthesis of a cell permeable NAADP analog, NAADP-AM. Prior to
its development, studies with NAADP had to utilize invasive cellular
techniques such as microinjections or electroporation in order to
load NAADPinto cells. There are several well-documented problems
with these methods. At the very least, normal cellular function is
disrupted due to the disruption of the cell membrane. In the case
of microinjections, the process is very time-intensive as it is limited
to single cells. For electroporation, common problems include low
loading efficiency and high rates of cell death.
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Figure 1.3 The chemical structure of NAADP-AM(Cat#20997).
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cADP-Ribose Assay, BAPTA AM & EGTA AM

The usage of acetoxymethyl esters (AM esters) resolves many of
the problems faced by prior loading techniques. This is particularly
true in the case of NAADP because it is negatively charged. What
this means is that while NAADP is well-retained in cells, it has
an especially difficult time passing through cell membranes. By
chemically adding AM esters to it, thus synthesizing NAADP-AM,
NAADP not only loses its negative charge but also becomes
hydrophobic. This change in chemical properties allows NAADP-
AM to easily pass through the phospholipid membrane of cells.
Once inside, the AM ester is cleaved by intracellular esterases, thus
returning the compound to its original NAADPform. In this manner,
through the use of AM esters, NAADP can be easily loaded into a
population of cells without the need forinvasive cellular techniques.

Cell
memane

el Permra ble Analeg of d AADEF

Figure 1.4 NAADP-AM (Cat# 20997) is a cell permeant analog of NAADP. NAADP-AM
is taken into a cell's cytosol where it is hydrolyzed by esterase enzymes. The resulting
influx of NAADP second messengers induces NAADP-mediatedcalcium signaling.

Fluorimetric cADP-Ribose Assay

CADP-ribose (cADPR) is a Ca®* messenger derived from NAD*.
ADP-riboxyl cyclase (ADPRC) catalyzes the synthesis of cADPR
from NAD*, but the reaction can be reversed in the presence of
high concentration of nicotinamide, producing NAD* from cADPR
stoichiometrically. The resultant NAD* can be detected using our
newly developed NAD sensor, Quest FluorNAD reagent. The assay
makes monitoring cADPRin tissues and cell cultures possible in the
low nM range.

12000

16000 |

B

E000

RFU

4000 4

20080

Q pria ] 40 EQ =] 100

cADPR (puM)
Figure 1.5 The concentration of cADPR was detected using Amplite™ Fluorimetric
cADP-Ribose Assay Kit (Cat#20305). Different concentrations of cCADPR were incubated
with ADPRC reaction mix for 1 hourat roomtemperature before NAD detection reagent
was added. The lowest detected concentration of cADPRis 100 nM.

Tet 800-990-8053+ Fax 408-733-1304
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The NAD* detection using Quest Fluor™ NAD reagent is specific to
NAD*and has no response to NADH.The fluorescence signal can be
readily detected at Ex/Em =420/480 nm.This assay can be performed
in a convenient 96-well or 384-well microtiter plate format.

BAPTA AM

BAPTA is a calcium-specific aminopolycarboxylic acid. The presence
of four carboxylic acid functional groupsmakes possible the binding
of two calcium ions. The extensive flexibility of the carboxylate
ligands is critical to the coordination of calcium and other metal
ions.

BAPTA AM(Cat#21002) is cell-permeable version of BAPTA (1,2-bis(o-
aminophenoxy)ethane-N,N,N',N'-tetraacetic acid), a cell-permeable
calcium chelator. This BAPTA derivative is used for adjusting calcium
concentrations in cells and tissues.
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Figure 1.6 The chemical structure of BAPTAAM(Cat# 21002).

EGTA AM

EGTA is an aminopolycarboxylic acid, a chelating agent. Compared
to EDTA, EGTA has a lower affinity for magnesium, making it
more selective for calcium ions. It is useful in buffer solutions that
resemble the environment in living cells where calcium ions are
usually at least a thousand fold less concentrated than magnesium.
The pK for binding of calcium ions by tetrabasic EGTA is 11.00, but
the protonated forms do not significantly contribute to binding, so
at pH7, the apparent pK_becomes 6.91.

EGTA AM (Cat# 21005) is the cell-permeable version of EGTA
(ethylene glycol tetraacetic acid), a cell-permeable calcium chelator.
This EGTA derivative is used for adjusting calcium concentrationsin

cells and tissues.
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Figure 1.7 The chemical structure of EGTA AM(Cat#21005).

Unless otherwisespediied, all produdtsarefor ResearchUseOnly.
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Pluronic®F-127

Pluronic®F-127 (Cat# 20050) is a nonionic surfactant that is 100%
active and relatively non-toxic to cells at low concentrations, and
frequently used with dye AM esters such as Indo-1 AM, Fura-2 AM,
Calcein AM, Fluo-3 AM, Fluo-4 AM, Fluo-8® AM, Cal-520® Calbryte™
520 and Rhod-4™AM, etc. toimprove their water solubility. Pluronic®
F-127 may also be useful for dispersing other lipophilic probes.
Appropriate controls should be performed to make certain that
Pluronic® F-127is not altering the membrane properties of the cells.
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Figure 1.8 Carbachol-stimulated calcium response of exogenous M1 receptor in CHO-
M1 cells measured with Calbryte™520 AM(Cat#20651) or Fluo-4 AM(Cat#20551). CHO-
M1 cells were seeded overnight at 40,000 cells/100 uL/well in a 96-well black wall/clear
bottom costar plate. 100 pLof Fluo-4 AM or the Calbryte™520 AM without probenecid
was added into the cells, and the cells were incubated at 37 °C for 45min. Carbachol
(50 pL/well) was added by FlexStation 3 to achieve the final indicated concentrations.

Table 1.1 Non-FluorescentCalcium Detection Reagents and Assay Kit

Pluronic®F-127 & Probenecid

Probenecid

Probenecid (Cat#20060) is an inhibitor of organic-anion transporters
located in cell membranes. These transporters often extrude
fluorescent indicators from cells, and therefore contribute to poor
dye retention. This phenomenon usually causes high background
in the assays that require the good retention of the dye indicators
inside cells. The use of probenecid to inhibit the transporter activity,
and thus to reduce leakage of the intracellular dye indicators is a
common method for reducing fluorescence background of calcium
assays. The commonly used free acid form of probenecid requires
the use of 1 MNaOHto dissolve it due to its poor water solubility in
neutral water.

AAT Bioquest offers the convenient ReadiUse™ water-soluble and
heat-stable probenecid in the format of powder, solution or tablet.
They are convenient to use and are as effective as the free acid form
at the same concentration.

Figure 1.9 The chemical structure of Readiuse™Probenecid (Cat#20062).

-

Cat # Product Name Size
20305 Amplite™Fluorimetric cADP-Ribose Assay Kit 100 tests
21001 BAPTA AM 25 mg
21002 BAPTA AM*UltraPure grade* 25 mg
21003 BAPTA, tetrapotassium salt 100 mg
21004 BAPTA, tetrasodium salt 100 mg
21005 EGTA AM 10 mg
21006 EGTA AM *10 mM DMSO solution* 1 mL
21008 EGTA, tetrasodium salt *10 mMaqueous solution* 10 mL
21007 EGTA, tetrasodium salt *UltraPure grade* 19
20999 NAADP [Nicotinic acid adenine dinucleotide phosphate sodium salt] 1mg
20997 NAADP-AM 2x50 g
20053 Pluronic®F-127*10% solution in water* 10 mL
20052 Pluronic®F-127 *20% solution in DMSO* 10 mL
20050 Pluronic®F-127*cell culture tested* 109
20060 Probenecid *cell culture tested* 10x72 mg
20062 ReadiUse™Probenecid *25 mM stabilized aqueous solution* 10x10 mL
L 20061 ReadiUse™Probenecid, sodium salt *water-soluble* 10x77 mg

Unless otherwisespedfied, all produdssarefor ResearchUseOnly.
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Classic Single Wavelength Fluorescent Calcium Indicators
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Fluorescent Single Wavelength Calcium Indicators

Calcium acts as a universal second messenger in a variety of cells.

Numerous functions of all types of cells are regulated by Ca**, thus

calcium measurementis critical forvarious biological investigations.

Since the 1920s, scientists have attempted to measure Ca?*, but few

were successful due to the limited availability of Ca?* probes. The first

reliable measurement of Ca?* was performed by Ridgway and Ashley

by injecting the photoprotein aequorin into the giant muscle fiber

of the barnacle. Subsequently, in the 1980s, Tsien and colleagues

produced a variety of fluorescent indicators. Among them Indo-1,

Fura-2, Fluo-3 and Rhod-2 have been the most valuable dyes for

measuring Ca2* with a fluorescence instrument. In recent years, AAT
Bioquest has introduced the most robust calcium probes: Fluo-8®,
Cal-520® &Calbryte™ 520, all of which enable the high throughput

screening of GPCR and calcium channel drug discovery targets

through the convenient calcium detection. FLIPR®andFlexStation®
instruments of Molecular Devices, FDSS® /uCELLofHamamatsu and

NOVOstar of BMG Technologies have further accelerated the high

throughput measurement of calcium for GPCR and ion channel

research.

Fluorescent probes that show spectral responses upon binding Ca?
have enabled researchers to investigate changes in intracellular
free Ca** concentrations by using fluorescence microscopy, flow
cytometry, fluorescence spectroscopy and fluorescence microplate
readers. Mostof these fluorescent indicators are derivatives of BAPTA
chelators that incorporate a PET system responsive to calcium. There
are quite a few factors that need be considered when selecting a
fluorescent Ca?* indicator.These include:

SpectralProperties: For UV excitation, Indo-1and Fura-2are widely
used. Fura-8™is a newly developed excitation-ratioable calcium dye.
Its AM s superior to Fura-2 AMwith higher signal/background ratio
in cells. Fluo-8®,Cal-520® &Calbryte™ 520 are preferred for 488 nm
excitation while Cal-590™, Calbryte™ 590, Cal-630™, Calbryte™ 630,
Rhod-2 and Rhod-4™are used for red emissions.

» Measurement Mode: lon indicators that exhibit spectral shifts

upon ion binding can be used for ratiometric measurements of Ca2*
concentration, which are essentially independent of uneven dye
loading, cell thickness, photobleaching effects and dye leakage.
Excitation and emission wavelength preferencesdepend on the type
ofinstrumentation beingused, aswell ason sample autofluorescence
and on the presence of other fluorescent or photoactivatable probes
in the experiment. Indo-1, Fura-2and our newly developed Fura-8™
are primary choices for ratiometric measurements while Fluo-3,
Fluo-4, Fluo-8®,Cal-520%, Calbryte™ 520, Cal-590™, Calbryte™ 590,
Cal-630™, Calbryte™ 630, Rhod-2 and Rhod-4™ are predominantly

used forsingle wavelength measurements.

« Permeability of Ca?*Indicators (salt or AM ester): The salt forms
are typically loaded into cells by microinjection, microprojectile

Tet 800-990-8053 Fax 408-733-1304
aeettiocors Ho@u

bombardment or electroporation, or used for extracellular
assays. In contrast, the cell-permeant acetoxymethyl (AM) esters
can be passively loaded into cells, where they are cleaved to
cell-impermeant products by intracellular esterases.

+ Dissociation Constant (K ): The desired indicators must have a
proper K, compatible with the Ca®* concentration range of interest.
The K, values of Ca** indicators are dependent on many factors,
including pH, temperature, ionic strength, viscosity, protein binding,
the presence of Mg®* and other ions. Consequently, K, values for
intracellular indicators are usually significantly higher than the
corresponding values measured in cell-free solutions.

Among the Vvisible light-excitable calcium indicators, Fluo-8®,
Fluo-4, Fluo-3, Rhod-2 and Rhod-4™ are most commonly used.
Fluo-8 ®indicators are widely used in flow cytometry and confocal
laser-scanning microscopy. More recently, Fluo-8®AM has been
extensively used for high throughput screening GPCR targets.
Fluo-8®is essentially nonfluorescent unless bound to Ca®* and
exhibits a quantum yield of ~0.15in the presence of saturating Ca**
and a K, of 390 nM for Ca*". Cal-520° is a robust green fluorescent
calcium indicator with a greatly improved signal/background
ratio and intracellular retention. Calbryte™ 520 is by far the best
488 nm-excitable green fluorescent calcium indicator with a
exceptionally improved signal/background ratio, intracellular
retention as well as easy cell dye loading property.

Table 2.1 Qassic Single WavelengthHuorescent Caldumindicators
p

. Bx Em
G#  Podud Name Size
m m °
CalGreen™-Tfequivalent to 1050
20500 Cad rGieer™ 1] 0 56 531 190nMM
AGeen™-1AMequivdent to 1060
20501 CALGeer™ AM g 56 531 190nM
21011 Fuo3 AMUlraPure grade® Tmg 56 56 30M
21018 Auo-3 pentaammoniumsalt Tmg 56 5% 390nM
21017 Auo-3, pentapotassiumsalt Tmg 56 56 30M
21016 Huo-3 pentasodiumsalt Tmg 56 56 30M
OGARAPTA-1AMlequivalent to
20507 O Ge B4 BAPTA |, AV] 50y 494 53 170nM
OG488BAPTA-1 hexgpotassiu sat
26506 [equndent oOsgonGeen®483 50pg 4% 53 170nM
BAPTA-1, he@potassumsalf]
21064 Rhod2AMUliaPure gracke® 0 59 5/8  5/0nM
21067  Rhod-2 tripotassumsalt img 59 58  50nM
21068 Rhod-2, trisodiumsalt Tmg 578  5/0nM
2100 Rod5NAM img 51 57 03mM
21072 Rhod-5Ntripotassumsalt img 51 57 03 mM)
&
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The long-wavelength Rhod-4™isa valuable alternative Ca?*indicator
tothe green fluorescent Fluo-8®,Fluo-4andFluo-3 for experiments in
cells and tissues that have high levels of autofluorescence. Rhod-5N
has a lower binding affinity for Ca?* than any other BAPTA-based
indicator (K, = ~320 uM) and is suitable for Ca®* measurements
from 10 uM to 1 mM. Like the parent Rhod-2 indicator, Rhod-5Nis
essentially nonfluorescent in the absence of divalent cations and
exhibits strong fluorescence enhancement with no spectral shift
upon binding Ca?*. Both Fluo and Rhod indicators are available as
cell-impermeant potassium salts or as cell-permeant AM esters.

Blue-Green Fluorescent Calcium Indicators
Cal-500™

Cal-500™ is a unique violet laser-excitable fluorescent calcium
indicator with excitation at 390 nm and emission at 500 nm. Its
excitation wavelength matches the violet laser line of flow cytometer,
which makes it convenient for measuring calcium response using

300
Cal-500™ AM

250
1]
£
=
® 200
m
®
#

150

100 .

0,001 0,01 0.1 1 10
ATP (uM)

Figure 2.1 The ATP dose dependent intracellular calcium release was measured by Cal-
500™AM (Cat# 20410) in CHO-K1 cells. Cells were incubated with Cal-500™AM dye for
60 minutes at 37 °Cbefore different concentration of ATP was added into the cells. The
response was measured over time on FlexStation®.

Control Cal-500 AM

10 M ATP

Cal-300 AM

Figure 2.2 Response of endogenous P2Y receptor to ATP in CHO-K1cells. CHO-K1 cells
were seeded overnight at 40,000 cells per 100 pL per well in a 96-well black wall/clear
bottom Costar plate. 100 pL of Cal-500™AMin HHBS with probenecid were added into
the wells, and the cells were incubated at 37 °Cfor 60 minutes. The dyeloading medium
were replaced with 200 pL HHBS.Images were taken before and after the addition of 50
pL of 10 uMATP using a fluorescence microscope (Keyence) using 405 nm and 465 nm
long passfilters.

Unless otherwisespedfied, all produdssarefor ResearchUseOnly.

Cal-500™ Calcium Indicators

flow cytometry. It canalso be used to detect calcium response using
fluorescence microscopes and microplate readers. Upon binding to
calcium, Cal-500™ enhances its fluorescence by 64 folds. Cal-500™
AM (Cat#20410) has an increased cellular calcium response around
4 folds.

=}
10 uM ATP Cal-500™ AM
= :
A Sample Analysis
T
o
=
o
K
."6
&
T T T
1.7 2.5 33 42
Time (minute)
3.5e+5
. —s— O mM ATP
3.00+5 e 10 mM ATP
2.58+5
- 208+5 | -
e L.
& 1 5ees ]
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1.08+5 4 ""--..\_L'F.—'-"'-_"—I'—'._‘-‘-'_H_' +_.',___."
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Time After ATP Addition (minute)

Figure 2.3 The ATP dependent intracellular calcium release was measured by Cal-500™
AM (Cat# 20410) in CHO-K1 cells. Cells were incubated with Cal-500™ AM dye for 60
minutes at 37 °C before 10 uM ATP was added into the cells. Top: The baseline was
acquired and the rest of the cells were analyzed after the addition of ATP.The response
was measured over time. The analysis was done with a NovoCyte™3000flow cytometer.
The arrows on the graph indicate the time between addition of ATP and the actual
analysis. Bottom: Time dependent change of fluorescence. Time is relative to ATP
stimulation, time 0 is the stimulation time, and the initial detection point was ~30
seconds relative to stimulation.

Table 22 Ga-500™Caldumindiicators

Ga#  Podc Name e X EM oy
m @
2000 CHS00™ AV 0O 30 50 BaM
2002 GAS0Mpoesimst 1060pg 30 500 3BnM
Tet 800-990-8053+ Fax 408-733-1304
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Fluo-8® Calicum Indicators

Green Fluorescent Calcium Indicators
Traditional Green FluorescentCalcium Indicators

Fluo-2istheparentcompoundofFluo-3andFluo-4.Thesefluorescent
calcium indicators have calcium-dependent fluorescence. Fluo-3
and Fluo-4 were the most commonly used visible light-excitable
calcium indicators.

The cell-permeant Mag-Fluo-4 AM (Cat# 20401) is an analog of
Fluo-4 AM with a K, of 47 mM for Mg ion and a K, of 22 uM for
Ca?* ion, making it useful as an intracellular Mg ion indicator as
well as a low-affinity Ca** ion indicator. This low-affinity fluorescent
Ca?* ion indicator has been used to accurately track the kinetics
of the spatially averaged free Ca** ion transient in skeletal muscle.
Mag-fluo-4 yields reliable kinetic information about the spatially
averaged free Ca?* ion transient in skeletal muscle.

Table 23 Traditional GreenFluorescent Caldumindicators

- N
Gi#  Produt Name Se X By
(m m
4% FAuo2 AV 1080y 44 517 232nM
20493 Fuo-2, potassumsalt 1080 4% 517 22nM
21011 FAuo3 AViutePue gade*  1Tmg 506 56 390nM
21018 A3 petammonumsat 1Tmg 506 56 390nM
21017 Fuwo3 pegpotassumsat 1mg 506 56 390nM
21016 Fuo-3 pertasodiumsatt Img 6 56 3900V
2104 Fuo3m, AM 100 56 56  ~10uM
21019 Fuo3F, perfapotassumsalt 10&0pg 506 526 ~10uM
2651 Fuod AVFUaPure gadet 10G0pg 494 516 345nM
2A5% Fuo4 pertepoiassiumsat 1080y 44 516 345nM
2560 FuoSF, AM 1080y 44 516 ~23uM
2562 FuoSF pertapotassumsat 1060pg 494 516 ~23uM
2666 FuoSN AM 1080y 44 56 ~0uM
2567 FAuoSNpertapolassumsat 1080pg 494 516 ~90uM
2401 Magfuo4 AV 100y 4% 516 2uM
2040 Magfuodpolesumsdt 1080y 4% 516 2uM
. J

Fluo-8®Calcium Indicators

Fluo-8®dyes have been developed to improve cell loading and
calcium response while maintaining the convenient Fluo-3 and
Fluo-4 spectral wavelengths of maximum excitation @~490nm and
maximum emission @ ~520 nm. For cell loading, Fluo-8®AM only
requires incubation at roomtemperature while Fluo-3 AMand Fluo-
4 AM require incubation at 37 °C. In addition, Fluo-8®AMis 2 times

Tet 800-990-8053~Fax 408-733-1304
Recitioco i@t

www.aatbio.com

brighter than Fluo-4 AM, and 4 times brighter than Fluo-3 AM in
cells. AAT Bioquest offers a set of outstanding Fluo-8 ® reagentswith
different calcium binding affinities.

Key Features of Fluo-8® AM

« Faster, more readily loaded into cells than Fluo-3 AM and
Fluo-4 AM. Only room temperature is required.
Brighter, much brighter than Fluo-3 AMand Fluo-4 AMin cells.

« Convenient, almost identical spectra to those of Fluo-4 AM.

40000

. .

/l|:|u0—8®AM
30004 - f

25000 - /

35000

20000 lI,-

RFU {Max-Min)

T Fluo-4 AM
10000
SO0
0 : : . .
0.01 | 1 10 100 1000

Carbachol Dose (uM)

Figure 2.4 Carbachol dose responses were measured in HEK-293 cells with Fluo-8®
AM (Cat#21082) and Fluo-4 AM (Cat# 20551). HEK-293 cells were seeded overnight at
40,000 cells/100 pL/well in a 96-well black wall/clear bottom Costar plate. The growth
medium was removed, and the cells were incubated with 100 uL of dye-loading
solution containing Fluo-8® AMorFluo-4 AMfor 1 hour at room temperature. Carbachol
(25 pL/well) was added by NOVOstarto achieve the final indicated concentrations. The
fluorescence signals were measured at Ex/Em = 490/525 nm. The EC; of Fluo-8® AMis
about 1.2 pM.

Table 2.4 Fluo-8® Calcium Indicators

Gi#  Produt Name Sie (iﬂ) (E"“ﬂ) K,OM)
21022 AoSeAM 100y 4% 517 3%
21088 Fuo8®sodumsat 100 4% 517 3%
2100 Ao8Opoasumst 100y 44 517 30
21104 FuoSAF™AM 100y 4% 517 10000
2112 FoSF™poasumsdt  1080ug 494 517 10000
2100 Ao8H™AM g o 57 2R
210965  Fuo8H™ sodumsat 100 44 517 2R
2106 Fuod™ AM g o 517 180
21098 Fuo8L™ sodumsat 100y 44 517 180
| 210 Aol pesimst 1080 44 517 180

Unless otherwisespediied, all produdtsarefor ResearchUseOnly.



www.aatbio.com

Fluo-3 AM

Cal-520°® Calcium Indictators

Fluo-4 AM

Figure 2.5 U20S cells were seeded overnight at 40,000 cells per 100 pL per well in a Costar black wall/clear bottom 96-well plate.
The growth medium was removed, and the cells were incubated with 100 pL of 4 M Fluo-3 AM, Fluo-4 AM and Fluo-8 ® AMin
HHBSat 37 °Cfor 1hour.The cells were washed twice with 200 pL HHBS, and imaged with Olympus 1X71 using FITC channel.

Cal-520°Calcium Indicators

Cal-520®provides a robust homogeneous fluorescence-based as-

say tool for detecting intracellular calcium mobilization. Cal-520®
AMis a new fluorogenic calcium-sensitive dye with a significantly

improved signal to background ratio and intracellular retention

compared to the existing green calcium indicators (such as Fluo-3

AM and Fluo-4 AM).The higher signal/background ratio and better

intracellular retention make the Cal-520®calcium assay a robust

tool for evaluating GPCR and calcium channel targets as well as for

screening their agonists and antagonists.

Our preliminary in-house research indicated that Cal-520® AMcan
be readily loaded to a guinea pig's heart and stays there for a few
hours in the absence of probenecid. The calcium signal can be
readily monitored with Cal-520® AMwhile it is difficult to observe
the calcium signal under the same conditions with other green
calcium dyes, such as Fluo-3 AMand Fluo-4 AM.

Teble 25 Spectral Comparisonof Fuo-3, Fuo4, Fuo-8®, G 5200 8:Cabrye™520

( Dye Ex (nm) Em (nm) Qr* )
Calbryte™520 492 514 0.75
Cal-520® 492 514 0.75
Fluo-3 506 525 0.15
Fluo-4 493 515 0.16
Fluo-8® 490 514 0.16
& J

*QY =Fluorescence QuantumYield in the presence of 5 mMcalcium citrate.

Key Features of Cal-520® AM

* Better Intracellular Retention, Cal-520® AMis better retained
in live cells than Fluo-3 AMand Fluo-4 AM.

« Higher Sensitivity, Cal-520® AMhas much higher signal-to-
background ratio than Fluo-3 AMand Fluo-4 AMin cells.

 Convenient, Cal-520® AMhas almost identical spectra to
those of Fluo-4 AM.

10+
with probenecid

- 8
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2 Cal-5200AM gt |
g 64
[X]
§ Fluo-4 AM
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ATP (uM)
Figure 2.6 ATP-stimulated calcium responses of endogenous P2Y receptor in CHO-K1
cells incubated with Cal-520® AM (red curve, Cat# 21131), or Fluo-4 AM (blue curve)
respectively with probenecid under the same conditions. CHO-K1 cells were seeded
overnight at 50,000 cells/100 pL/well in a Costar 96-well black wall/clear bottom plate.
100 pL of 5 uM Fluo-4 AM or Cal-520® AMin HHBS with 2.5 mm probenecid was added
into the cells, and the cells were incubated at 37 °Cfor 2 hours.
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Figure 2.7 ATP-stimulated calcium responses of endogenous P2Y receptors in CHO-K1
cells incubated with Cal-520® AM(red curve, Cat#21131), or Fluo-4 AM(blue curve, Cat#
20551) respectively, without probenecid under the same conditions. CHO-K1cells were
seeded overnight at 50,000 cells/100 pL/well in a Costar 96-well black wall/clear bottom
plate. 100 pL of 5 M Fluo-4 AM or Cal-520® AMin HHBS was added into the cells, and
the cells were incubated at 37 °Cfor 2 hours.
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Calbryte™ 520 Calcium Indicators

Table 2.6 Cal-520® Calcium Indicators

Ve

J

& Em

Gi#  Podut Name e K

m (m ¢

20

2131 GHS0®AM Iy 4R SU

. 20

20141 G0 poiasirret Iy 42 se o

20

21136 CA50®sodureat Iy 42 SU

20606 G50®-BogytinConjugate . 42 514 ND

605 G208 -Biokh Corjugpte >0 @ su D

60 CAS0O®DetanCorjgeMABID:  Tmg 42 54 ND

X601 GHP0® DotanCaigteMWIOD  5mg 42 514 ND

X610 CH0@NHkiTick :g’ & 54 ND
10

060 CHSDONHSester iy ‘2 S4 ND

98

210 CHROFFAM mg &2 S4 o

21144 Ca520FF™ potassimeat 00 yp 5y 8

Ve M

2116 CHSON™AM 00 yp 5y P

Vel pM

21147 G 520N poteesirresk :860 & s 3?/'

-
-

Calbryte™ 520 Calcium Indicators

The Calbryte™ series is a family of the brightest fluorescent dyes
with the highest signal-to-background ratio developed to monitor
intracellular calcium. It includes three novel calcium indicators:
Calbryte™520, Calbryte™590 and Calbryte™630.

Followed by Fluo-3 being introduced in 1989, Fluo-4, Fluo-8 and Cal-
520®werelater developed with improved signal/background ratio,
and became the widely used Ca?* indicators for confocal microscopy,
flow cytometry and high throughput screening applications.
However, there are still a few severe problems with Fluo-4. For
example, as for Fluo-3, in all most all the intracellular calcium
assays with Fluo-4 AM, probenecid is required to prevent the cell-
loaded Fluo-4 from leaking out of cells. The use of probenecid with
Fluo-4-based calcium assays compromises the assay results since
probenecid is well-documented to have a variety of complicated
cellular effects. Calbryte™ 520 AM is a new fluorescent and cell-
permeable calcium indicator. Like other dye AM cell loading,
Calbryte™ 520 AM ester is non-fluorescent and once gets inside
cells, it is hydrolyzed by intracellular esterase and gets activated.
The activated indicator is a polar molecule that is no longer capable

Tet 800-990-8053~Fax 408-733-1304
Recitioco i@t
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of freely diffusing through cell membrane, essentially trapped
inside cells. Upon binding Ca?* ions, Calbryte™ 520 produces bright
fluorescence signal with extremely high signal/background ratio. In
addition, Calbryte™520 demonstrates greatly improved intracellular
retention. It has the identical excitation and emission wavelength
as Fluo-4, thus the same Fluo-4 assay settings can be readily
applied to Calbryte™ 520-based calcium assays. Calbryte™ 520 is a
new generation of fluorescent indicators for the measurement of
intracellular calcium. Its greatly improved signal/background ratio
and intracellular retention properties make Calbryte™ 520 AM the
most robust indicator forevaluating GPCR &calcium channel targets
as well as for screening their agonists and antagonistsin live cells.

Key Features of Calbryte™ 520 AM

 Exceptionally brighter than any other calcium indicators
under the same condition

« Greatly improved signal to background ratio than Fluo-3 AM
and Fluo-4 AMin cells

« Significantly enhanced intracellular retention (decrease or
even eliminate the use of probenecid)

* Faster cell loading (Room temperature is ok.)

Control

Calbryte™520

Figure 2.8 Response of endogenous P2Y receptor to ATPin CHO-K1cells. CHO-K1 cells

were seeded overnight at 40,000 cells/100 pL/well in a 96-well black wall/clear bottom
Costar plate. 100 L of Fluo-4 AM (Cat# 20551) or Calbryte™ 520 AM (Cat# 20651) in
HHBS with probenecid were added into the wells, and the cells were incubated at 37
°C for 45 minutes. The dye loading solution was replaced with 200 uL HHBS, 50 pL of 50
UM ATP was added. The cells were imaged with a fluorescence microscope (Keyence)
using FITC channel.
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Carbachol [uM)
Figure 2.9 Carbachol-stimulated calcium response of exogenous M1 receptor in
CHO-MT1cells measured with Calbryte™520 AM(Cat#20651) or Fluo-4 AM(Cat#20551).
CHO-M1cells were seeded overnight at40,000 cells/100 uL/well in a 96-well black wall/
clear bottom Costar plate. 100 uL of Fluo-4 AMor Calbryte™520 AMwithout probenecid
was added into the cells, and the cells were incubated at 37 °Cfor45 minutes. Carbachol
(50 pL/well) was added by FlexStation® 3 to achieve the final indicated concentrations.
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Table 2.7 Calbryte™520 Calcium Indicators

e

‘ &K En K
Git#  Podut Name Sie oMt M
20651 Cabrytg™5) AM 100y 42 514 12
268 Caye™s) potassumsat 1060y 42 514 12
2060 G520, AM 100 42 54 91
| 2060 Gy, poasimsk 060y 42 4 91

Red Fluorescent Calcium Indicators
Cal-590™ Calcium Indicators

Rhod-2 is the most commonly used red fluorescent calcium
indicators. However, Rhod-2 AM (Cat# 21064) is only moderately
fluorescent in live cells upon esterase hydrolysis, and has very small
cellular calcium responses. Moreover,Rhod-2is concentrated inside
mitochondria and is not homogenously localized inside cells upon
loading.

Cal-590™ has been developed to improve Rhod-2 AM cell loading
and calcium response while maintaining the similar spectral
wavelengths of Rhod-2 AM, making it compatible with TRITC/Cy3®
filter set. In CHO and HEK cells, the cellular calcium response of Cal-
590™is much more sensitive than that of Rhod-2 AM.The spectra of
Cal-590™ s well separated from those of FITC, Alexa Fluor®488and
GFP, making it an ideal calcium probe for multiplexing intracellular
assays with GFP cell lines or FITC/Alexa Fluor®488labeledantibodies.

100 -

Intensity (normalized)

- TN\

r
550

S00
Wavelength{nm)

Figure 2.10 The excitation and emission spectra of Cal-590™in the presence of calcium
chloride (5 mM).

Table 2.8 Cal-590™Calcium Indicators

Cal-590™ Calcium Indicators

RFU

aon

600
Wavelength {nmj

Figure 2.11 Fluorescence emission spectra of Cal-590™in solutions containing 0 to 39
uM free Ca?*.

5
44 Cal-530™ amM
1=:| -'i'_ . [ ] [
T v
@ ¥
3 F,
E 'l
% 2 Rhod-2 AM
o B
B A
1 -
['] - -
1E-3 0.01 0.1 1 10
ATP (M)

Figure 2.12 ATP-stimulated calcium response of endogenous P2Y receptor in CHO-K1
cells incubated with Cal-590™AM (red, Cat# 20510) and Rhod-2, AM (blue, Cat# 21064)
under the same conditions. CHO-K1 cells were seeded overnight at the cell density of
50,000 cells/100 pL/well in a 96-well black wall/clear bottom plate. 100 L of 5 ug/mL
Cal-590™AM or Rhod-2 AM with 2.5 mM probenecid was added into the cells, and the
cells were incubated at 37 °C for 1 hour. ATP (50 pL/well) was added by FlexStation®
(Molecular Devices) to achieve the final indicated concentrations.

Figure 2.13 Responses of endogenous P2Y receptor to ATP in CHO-K1 cells. CHO-K1
cells were seeded overnight at 40,000 cells/100 uL/well in a Costar 96-well black wall/
clear bottom plate. 100 pL of 4 pM Cal-590™ AM (Cat# 20510) in HHBS with 1 mM
probenecid was added into the wells, and the cells were incubated at 37 °Cfor 2 hours.
The dye loading solution was replaced with 100 pL HHBS and 1 mM probenecid. The
cells were imaged with a fluorescence microscope (OlympusIX71) using TRITC channel
before and after adding 50 pL of 300 uMATP .

( Cat # Product Name Size Ex (nm) Em (nm) K, (hM)
20511 Cal-590™, AM 10x50 g 573 588 561
20518 Cal-590™, potassium salt 5x50 pg 573 588 561
20515 Cal-590™, sodium salt 5x50 pg 573 588 561
20508 Cal-590™-Dextran Conjugate *MW 3,000* 1mg 573 588 N/D
L 20509 Cal-590™-Dextran Conjugate *MW 10,000* 1mg 573 588 N/D )
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Calbryte™ 590 & Cal-630™ Calcium Indicators

Calbryte™590 Calcium Indicators

Calbryte™ 590 is our upgrade for orange-red fluorescent indicators
such as Calcium Orange™ and Rhod-2. This dye has an excitation
maximum at 580 nm and is well excited by the 555 nm laser line.
It has an emission maximum at 592 nm, making it compatible with
TRITC/Cy3 ®filtersets. Calbryte™590 is approximately ten times more
sensitive for calcium than Rhod-2 under comparable conditions.
Moreover, unlike Rhod-2 which primarily localizes in mitochondria,
Calbryte™590 retains well in the cytosol of cells.

Key Features of Calbryte™ 590 AM

« A red-shifted calcium indicator compatible with GFP

A superior replacement for Calcium Orange™and Rhod-2

+ Ten times more sensitive than Rhod-2

« Greatly improved signal to background ratio than Rhod-2
and Cal-590™in cells

« Significantly enhanced intracellular retention

« Homogeneous cytosolic location

800 -_J
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Figure 2.14 ATP dose response was measured in CHO-K1 cells with Calbryte™590 AM
(Cat# 20701). CHO-K1 cells were seeded overnight at 50,000 cells/100 pL/well in a 96-
well black wall/clear bottom Costar plate. 100 pL of 10 pg/mL Calbryte™590 AMin HH
Buffer with probenecid was added and incubated for 60 minutes at 37°C. Dye loading
solution was removed and replaced with 200 uL HH Buffer/well. ATP (50 pL/well) was
added by FlexStation®3to achieve the final indicated concentrations.

Figure 2.15 Response of endogenous P2Y receptor to ATP in CHO-K cells. CHO-K cells
were seeded overnight at 40,000 cells/100 pL/well in a 96-well black wall/clear bottom
Costar plate. 100 pL of Calbryte™590 AM (Cat# 20701) in HHBS with 2 mM probenecid
was added into the wells, and the cells were incubated at 37 °C for one hour.The dye
loading solution was replaced with 200 uL HHBS, treated with 50 pL of 50 uM ATP,and
imaged with a fluorescence microscope (Keyence) using TRITC channel.
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Table 2.9 Calbryte™590 Calcium Indicators

Gat#  Podud Name Size

20701 Caboyte™520, AM 1060 g
20706 Caborye™590) potassumsat 560pg

14
14

3337
g 837
2

Cal-630™ Calcium Indicators

X-Rhod-1is commonly used as a red fluorescent calcium indicator.
However, X-Rhod-1is only moderately fluorescent in live cells upon
esterase hydrolysis, and has very small cellular calcium responses.
In addition, X-Rhod-1 is mostly localized in mitochondria, thus
giving low signal/background ratio. Cal-630™ has been developed
to improve X-Rhod-1 cell loading and calcium response while
maintaining the similar spectral wavelengths of X-Rhod-1, making
it compatible with Texas Red ®filter set. In CHO and HEK cells, the
cellular calcium response of Cal-630™is much more sensitive than
that of X-Rhod-1.The maximum emission wavelength of Cal-630™is
well separated from those of FITC, Alexa Fluor®488and GFP, making
it an ideal calcium probe for multiplexing intracellular assays with
GFP cell lines or FITC/Alexa Fluor®488labeled antibodies.

100  enanme
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Figure 2.16 Normalized emission spectra of Cal-500™, Cal-520®,Cal-590™, Cal-630™,
Cal-670™and Cal-700™.

Ea

Figure 2.17 Fluorescence emission spectra of Cal-630™in solutions containing 0 to 39
UM free Ca?*.

Unless otherwisespediied, all produdtsarefor ResearchUseOnly.
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Figure 2.18 ATP-stimulated calcium response of endogenous P2Y receptor in CHO-K1
cells measured with Cal-630™AM (Cat#20530). CHO-K1 cells were seeded overnight at
the cell density of 50,000 cells per 100 pL per well in a 96-well black wall/clear bottom
plate. 100 pL of 10 pg/mL Cal-630™ AM with 2.0 mM probenecid was added into the
cells, and the cells were incubated at 37 °C for 2 hours. ATP (50 pL/well) was added by
FlexStation ® (MolecularDevices) to achieve the final indicated concentrations.

-

Figure 2.19 Responses of endogenous P2Y receptor to ATP in CHO-K1 cells. CHO-K1
cells were seeded overnight at 40,000 cells per 100 pL per well in a 96-well black wall/
clear bottom plate. 100 pL of 4 uM Cal-630™ AM (Cat# 20530) in HHBS with 1 mM
probenecid were added into the wells, and the cells were incubated at 37 °Cfor 2 hours.
The dye loading mediums were replaced with 100 uL HHBSand 1 mMprobenecid , then
imaged with a fluorescence microscope (Olympus IX71) usingTRITC channel beforeand
after adding 50 L of 300 pMATP .

Table 2.10 Cal-630™Calcium Indicators
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Calbryte™630 Calcium Indicators

Calbryte™ 630 is our upgrade for red & deep-red fluorescent
indicators such as X-Rhod-1.This dye has an excitation maximum
at 608 nm, which aligns well with the 594 nm laser line. This dye has
an emission maximum at 624 nm and is compatible with common
Texas ®Red filter sets. Because of its distance from the green region
of the spectrum, Calbryte™ 630 is well suited for multiplex with a

Unless otherwisespedfied, all produdssarefor ResearchUseOnly.

Calbryte™ 630 Calcium Indicators

green fluorescent label such as iFluor™488, Alexa Fluor®488or GFP.
Moreover, Calbryte™ 630's long emission wavelength makes it well
suited for study of deep tissue. This is because longer wavelength
dyes have an easier time penetrating through many cell layers,
whereas short-wavelength dyes cannot.

Key Features of Calbryte™ 630 AM

« A red-shifted calcium indicator compatible with GFP

« A superior replacement for X-Rhod-1and Cal-630™

« Significantly enhanced intracellular retention

 Well suited for multiplex with a green fluorescent label such
as iFluor™488, Alexa Fluor®488 or GFP
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Figure 2.20 ATP dose response was measured in CHO-K1 cells with Calbryte™630 AM
(Cat#20721). CHO-K1 cells were seeded overnight at 50,000 cells/100 pL/well in a 96-
well black wall/clear bottom Costar plate. 100 pL of 10 ug/mL Calbryte™630 AM in HH
Buffer with probenecid was added and incubated for 60 minutes at 37°C. Dye loading
solution was then removed and replaced with 200 pL HH Buffer/well. ATP (50 pL/well)
was added by FlexStation®3to achieve the final indicated concentrations.

Figure 2.21 Response of endogenous P2Y receptor to ATP in CHO-K cells. CHO-K cells

were seeded overnight at 40,000 cells/100 pL/well in a 96-well black wall/clear bottom
costar plate. 100 pL of Calbryte™630 AM (Cat# 20721) in HHBS with 2 mM probenecid
were added into the wells, and the cells were incubated at 37 °C for one hour.The dye
loading solution was replaced with 200 pL HHBS, treated with 50 pL of 50 pM ATP,and
imaged with a fluorescence microscope (Keyence) using Texas Red ® Channel.

Table 2.11 Calbryte™630 Calcium Indicators

' Ex Em K
Gt#  Podut Name Size m dVD

721 Caoye™630, AM 00 6B 66 12
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Rhod-4™ Calcium Indicators

Rhod-4™ Calcium Indicators

Rhod-2 is the most commonly used red fluorescent calcium
indicators. However, Rhod-2 AM (Cat# 21064) is only moderately
fluorescent in live cells upon esterase hydrolysis, and has very small
cellular calcium responses. Moreover,Rhod-2is concentrated inside
mitochondria and is not homogenously localized inside cells upon
loading. Rhod-4™has been developed to improve the cell loading
and calcium response while maintaining the spectral wavelength
of Rhod-2. In CHO and HEK cells, the cellular calcium response of
Rhod-4™ AM (Cat# 21112) is 10 times more sensitive than that of
Rhod-2 AM. Our in-house research indicated that Rhod-4™AM can
detect calcium transients in stem cell cardiomyocytes that was not

100 4
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Figure 2.22 The excitation and emission spectra of Rhod-4™in PBS buffer (pH7.2) in the
presence of 5 mMcalcium chloride.

Table 2.12 Rhod-4™and Related Calcium Indicators

www.aatbio.com

detected with Rhod-2 AM under the same conditions. The higher
sensitivity of Rhod-4™ AM might be due to its higher cell loading
efficiency than that of Rhod-2AM.

=
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= 10000 - Rhod-4™ AM
E 2000
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Figure 2.23 Carbachol dose responses were measured in HEK-293 cells with Rhod-4™

AM(red curve, Cat#21120) and Rhod-2AM(blue curve, Cat#21064). HEK-293 cells were
seeded overnight at 40,000 cells/100 pL/well in a Costar 96-well black wall/clear bottom
96-well plate. The growth medium was removed, and the cells were incubated with 100
pL Rhod-4™AM dye loading solution, or 100 puL Rhod-2 AM dye loading solution (5 uM)
for 1 hour at room temperature. Carbachol (25 pL/well) was added by NOVOstar (BMG
Labtech) to achieve the final indicated concentrations. The EC,  of carbachol with Rhod-
4™AM was about 0.8 uM.

Vs

Cat # Product Name Size Ex (nm) Em (nm) K,
21064 Rhod-2, AM *UltraPure grade" 20 x50 ug 549 578 570 nM
21067 Rhod-2, tripotassium salt 1mg 549 578 570 nM
21068 Rhod-2, trisodium salt 1mg 549 578 570 nM
21112 Rhod-4™, AM 10 x50 pg 524 551 451 nM
21129 Rhod-4™, potassium salt 5x50 ug 524 551 451 nM
21128 Rhod-4™,sodium salt 5x50 pg 524 551 451 nM
21070 Rhod-5N, AM 1mg 551 577 03 mM
21072 Rhod-5N, tripotassium salt 1mg 551 577 03 mM
21078 Rhod-FF, AM 10 x50 pg 549 578 19 uM
21076 Rhod-FF, tripotassium salt 10 x50 pg 549 578 19 uM

16 Tet 800-990-8053+Fax 408-733-1304
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Cal-670™ Calcium Indicators

Cal-670™is a far-redfluorescent calcium indicator with excitation at
650 nm and emission at 675 nm. It can be conveniently detected
using Cy5®detection setup. Upon binding to calcium, Cal-670™
enhances its fluorescence by 125 folds.

o - -

c
Rhod-2 AM S0000 —
Cal-670™ 7
BO000
=
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40000
Figure 2.24 ATP-stimulated calcium responses of endogenous P2Y receptors were
measured in CHO-K1 cells with Rhod-4™AM (Cat#21120) and Rhod-2 AM (Cat# 21064).
CHO-K1cells were seeded overnight at 50,000 cells/100 uL/well in a Costar 96-well black 20000
wall/clear bottom plate. The growth medium was removed, and the cells were incu-
bated with 100 pL of dye loading solution using Rhod-4™AM(4 uM, A and B) or Rhod-2
AM(4 pM, Cand D) for 1 hour in a 37 °C, 5% CO, incubator. The cells were washed twice 0 - ._l . :
with 200 pL HHBS, and imaged before (Aand C) and after (B and D) ATP treatment with .01 0.4 1 10 100

a fluorescence microscope (Olympus [X71) using TRITC channel.

NIR Fluorescent Calcium Indicators

Far-red to near-infrared (NIR) fluorescent calcium indicators show
greater tissue penetration in in vivo and ex vivo studies, have less
overlap with the spectrum of background autofluorescence, and
exhibit less phototoxicity. Furthermore, far-red to NIR fluorescent
calcium indictors are likely to be separated from other fluorescence
indicators and markers, including genetically expressed fluorescent
proteins, and thus has potential for multicolor imaging.

Table 2.13 NIRFluorescent Calcium Indicators

Ca?* Concentration (UM)

Figure 2.25 Cal-670™was incubated with buffer that contains different concentration
of free Ca?*. The fluorescence was monitored using a fluorometer (Gemini XS, Molecular
Devices). The K of Cal-670™is 853 nM.

Cal-770™Calcium Indicators

Cal-770™is a NIR fluorescent calcium indicator with excitation at
750 nm and emission at 775 nm. It is the only fluorescent calcium
indicator with excitation and emission longer than 700 nm with
a moderate calcium affinity of K, ~850 nM. Cal-770™is one of the
very few calcium indicators that can be potentially used for in vivo
imaging since it has NIRfluorescence.

( Cat # Product Name Size Ex (nm) Em (nm) K, (nM) )
20455 Cal-670™, potassium salt 10x50 ug 650 675 853
20456 Cal-670™-Dextran Conjugate *MW 3,000* 1mg 650 675 ND*
20457 Cal-670™-Dextran Conjugate *MW 10,000* 1 mg 650 675 ND*
20460 Cal-770™, potassium salt 10x50 ug 750 775 850
20461 Cal-770™-Dextran Conjugate *MW 3,000* 1mg 750 775 ND*
L 20462 Cal-770™-Dextran Conjugate *MW 10,000* 1mg 750 775 ND* )

*The K value was notdetermined.

Unless otherwisespedfied, all produdssarefor ResearchUseOnly.
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BTC, Fura-2, Fura-8™ & Indo-1

www.aatbio.com

Fluorescent Ratiometric Calcium Indicators

BTC

Among the ratiometric calcium indicators, Fura-2 and Indo-1 are
most commonly used. BTC is another excitation-ratioable calcium
indicator. However, BTC can only be used for high calcium level
detection due to its low affinity to calcium. In recent years, BTC
has been increasingly used for monitoring potassium channels
since BTC demonstrated an excellent fluorescence enhancement
response upon binding thallium ion that selectively passes through
potassium channels.

Fura-2

Fura-2is a ratiometric fluorescent dye which binds free intracellular
calcium. It was the first widely-used dye for calcium imaging, and
remains very popular. Fura-2 is excited at 340 nm and 380 nm,
and the ratio of the emissions at those wavelengths is directly
correlated to the amount of intracellular calcium. Regardless of the
presence of calcium, Fura-2 emits at 510 nm. The use of the ratio
automatically cancels out confounding variables, such as variable
dye concentration and cell numbers, making Fura-2one of the most
appreciated tools to quantify calcium levels. Fura-2 is preferred for
ratio-imaging microscopy, in which it is more practical to change
excitation wavelengths than emission wavelengths.

Em = 510 nm
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Figure 3.1 Fluorescence excitation spectra of Fura-2in solutions containing 0 to 39 uM
free Ca*".

Fura-8™

Although Fura-2 has been widely used as the preferred excitation-
ratioable calcium indicator, it has certain limitations, e.g. lower
sensitivity compared to the single wavelength calcium dyes, such
as Fluo-8®and Cal-520® .AAT Bioquest has recently developed Fura-
8™ to improve the calcium response of Fura-2. As demonstrated
in Figures 3.2 &3.3, Fura-8™ AM is more sensitive to calcium than
Fura-2 AM. In addition, Fura-8™ has its emission shifted to longer
wavelength (Em =525 nm). Fura-8™might be also used for the flow
cytometric analysis of calcium in cells due to its excellent excitation
at 405 nm that perfectly matches the violet laser line.

Tet 800-990-8053+Fax 408-733-1304
et @t

Key Features of Fura-8™

» The same calcium response as Fura-2

+ Red-shifted dual excitation wavelengths (354 nm/415 nm)
« Better excited at405 nm for flow cytometric applications
» Compatible with common filter sets

« Higher signal/background ratio than that of Fura-2
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Figure 3.2 Fluorescence excitation spectra of Fura-8™in solutions containing 0 to 39
uM free Ca?*.
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Figure 3.3 ATP dose responses in CHO-K1 cells measured with Fura-2 AM (blue curve,
Cat# 21021) and Fura-8™ AM (red curve, Cat# 21056) respectively. CHO-K1 cells were
seeded overnight at40,000 cells/100 pL/well in aCostar 96-well black wall/clear bottom
plate.The cells were incubated with Fura-2 AMor Fura-8™AMcalcium assay dye-loading
solution for 1 hour at room temperature. ATP (50 uL/well) was added by FlexStation®.

Indo-1

In contrast to Fura-2, Fura-8™ and BTC, Indo-1 is the preferred
emission-ratioable dye forflow cytometry, where it is more practical
to use a single laser for excitation (usually the 351-364 nm spectral
lines of the argon-ionlaser). The emission maximum of Indo-1 shifts
from ~475 nm in Ca?*-free medium to ~400 nm when the dye is

Unless otherwisespediied, all produdtsarefor ResearchUseOnly.
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saturated with Ca?* (see Figure 20). While Indo-1is not cell permeant,
its pentaacetoxymethyl ester, Indo-1AM, enters the cell where it is
cleaved by intracellular esterases to give Indo-1.

Cal Red™ R525/650

excitation, and are not compatible with HTS screening filter sets.
Cal Red™R525/650 has been developed as a new 488 nm-excitable
ratiometric fluorescence calcium indicator. It is a chelating agent

that, when bound to calcium, will have an emission signal which

Ex=M0nm . e s
- increases at 525 nm and decreases at 650 nm upon excitation at 488
— . . ..
—unT A nm. The excitation and emission wavelengths of Cal Red™R525/650
jﬁ. — oo are compatible with common filter sets with minimal damage to
& e cells, making it a robust tool for evaluating and screening GPCR
4 . . .
: — a6 agonists and antagonists as well as calcium channel targets.
: _—Y T
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Figure 3.4 Fluorescence emission spectra of Indo-1in solutions containing 0 to 39 pM = [ \
free Ca?*. 40| "
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The most popular ratiometric calcium indicators (such as Fura-2 Wavelangthinm)

and Indo-1) have certain limitations such as lower sensitivity, UV Figure 3.5 Fluorescence emission spectra of Cal Red™R525/650 (calcium bound).

Table 3.1 RatiometricFluorescent Calcium Indicators
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Cat # Product Name Size K,
Ex (nm) Em (nm) Ex (nm) Em (nm)

21054 BTC AM 1mg 464 533 401 529 7,000 nM
21053 BTC, tetrapotassium salt 1mg 464 533 401 529 7,000 nM
20590 Cal Red™R525/650 AM 1 mg 492 650 492 525 330nM
20588 Cal Red™R525/650, potassium salt ~ 5x50 ug 492 650 492 525 330 nM
21021 Fura-2 AM *UltraPure grade* 1mg 363 512 335 505 145 nM
21025 Fura-2, pentapotassium salt 1 mg 363 512 335 505 145 nM
21026 Fura-2, pentasodium salt 1 mg 363 512 335 505 145 nM
21055 Fura-8™, AM 1mg 386 532 354 524 260 nM
21057 Fura-8™, potassium salt 1 mg 386 532 354 524 260 nM
21058 Fura-8™, sodium salt 1 mg 386 532 354 524 260 nM
20620 Fura-8FF™, AM 10x50 pg 386 532 354 415 6 uM
20621 Fura-8FF™, potassium salt 10x50 pg 386 532 354 415 6 uM
21027 Fura-FF, AM [Fura-2FF, AM] 10x50 pg 363 512 363 512 55uM
21028 Fura-FF, pentapotassium salt 10x50 pg 363 512 363 512 55uM
21048 Fura Red, AM 10x50 pg 490 656 458 597 400 nM
21047 Fura Red, potassium salt 10x50 ug 490 656 458 597 400 nM
21032 Indo-1 AM*UltraPure grade* 1mg 346 475 330 401 230 nM
21040 Indo-1, pentapotassium salt 1mg 346 475 330 401 230 nM
21044 Indo-1, pentasodium salt 1mg 346 475 330 401 230 nM
21050 Quin-2 AM 1mg 353 495 333 495 60 nM
21052 Quin-2, tetrapotassium salt 5mg 353 495 333 495 60 nM )

Unless otherwisespedfied, all produdssarefor ResearchUseOnly.
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Luminescent Calcium Indicators
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Luminescent Calcium Indicators

The aequorin complex comprises a 22,000-dalton apoaequorin
protein, molecular oxygen and the luminophore coelenterazine.
When three Ca** ions bind to this complex, coelenterazine is
oxidized to coelenteramide, with a concomitant release of carbon
dioxide and blue light. The approximately third-power dependence
of aequorin's bioluminescence on Ca?* concentration allows the
measurement of Ca2* concentrations with a broad detection range
from ~ 0.1 uyM to >100 puM. Unlike fluorescent Ca?* indicators,
Ca?*-bound aequorin can be detected without illuminating the
sample, thereby eliminating the interference from autofluorescence.

AAT Bioquest offers coelenterazine and several synthetic
coelenterazine analogs for reconstituting aequorinin cells that have
been transfected with apoaequorin ¢cDNA. In addition to native
coelenterazine, we also offer a few derivatives of coelenterazine
that confer different Ca?* affinities and spectral properties on the
aequorin complex. Recombinant apoaequorin reconstituted with
coelenterazine hcp is reported to have the best luminescence

b Agonlst
c..l__l E

—

Apoasgquorin +
Caclenterazine l

Aegquorin + #

Flazh Light [10-E0 Seeands)

Figure 4.1 The aequorin-based calcium assay principle. Coelenterazine h is the
preferred luminophore used in the luminescence-based calcium assays.

Table 4.1 Luminescent Fluorescent Calcium Indicators*

overall, with both a high quantum yield and a fast response time.
However, intracellular reconstitution of aequorin from coelenterazine
analogs can be relatively slow. Aequorins containing the cp, f or h
form of coelenterazine exhibit 10-20 times stronger luminescence
than that of apoaequorin reconstituted with native coelenterazine.
Coelenterazine h has been predominantly used in HTS screening
assay for GPCRs.

Besides the standalone coelenterazine products, AAT Bioquest
offers a luminescent calcium assay kit. The kit uses a highly calcium-
sensitive and membrane-permeable coelenterazine analog as
a calcium indicator for the cells transfected with apoaequorin
gene. Our coelenterazine-based kit is much more sensitive than
the fluorescence-based calcium assay kits (such as Fluo-4, Fluo-3,
Calcium-3 and Calcium-4). This kit provides an optimized assay
method for monitoring GPCRs and calcium channels. The assay can
be performed in a convenient 96-well or 384-well microtiter-plate
format and easily adapted to automation.
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Figure 4.2 ATP dose responses on CHO-aeq cells. CHO cells stably transfected with

apoaequorin were seeded overnight at 50,000 cells/100 pL/well in a Costar white
wall/clear bottom 96-well plate. The growth medium was removed and the cells were
incubated with 100 pL of dye-loading solution using the Screen Quest™Luminometric
Calcium Assay Kit (Cat# 36305) for 3 hours at room temperature and protected from
light. ATP (25 pL/well) was added by NOVOstar (BMG Labtech) to achieve the final
indicated concentrations. The EC, of ATP is about 0.8 uM.

Ve

-

Cat # Product Name Size Em (hm) RL HRT (ms)
21150 Coelenterazine *UltraPure grade* 250 ug 466 1 6-30

21151 Coelenterazine cp *UltraPure grade* 250 ug 442 28 2-5

21152 Coelenterazine f *UltraPure grade* 250 ug 472 20 6-30

21153 Coelenterazine h *UltraPure grade* 250 ug 466 16 6-30

21154 Coelenterazine hcp *UltraPure grade* 250 ug 445 500 2-5

21155 Coelenterazine n *UltraPure grade* 250 ug 468 0.15 6-30

36305 Screen Quest™Luminometric Calcium Assay Kit 10 plates 466 16 6-30 )

* Notes:a). RL = relative luminescence; HRT = half rise time in milli seconds; b). Data from O.Shimomura, et al. (1993). The relative rate of aequorin regeneration from apoaequorin

and coelenterazine analogues. Biochem J 296 (Pt 3), 549-51.

Tet 800-990-8053+Fax 408-733-1304
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FLIPR Calicum Assays

Live Cell Calcium Assays

FLIPR Calcium Assays

Calcium flux assays are preferred methods in drug discovery for

screening G protein coupled receptors (GPCRs). Screen Quest™

Calcium Assay Kits provide a homogeneous fluorescence-based

assay for detecting the intracellular calcium mobilization. Cells
expressing a GPCR of interest that signals through calcium are pre-

loaded with our proprietary Fluo-8®AM, Calbytre™ 520, Calbryte™

590 or Rhod-4™AM which can cross cell membrane. The assays can

be performed in a convenient 96-well or 384-well microtiter-plate

format and easily adapted to automation.

Screen Quest™ Fluo-8 NW Calcium Assay Kit (Cat#36315) provides

a homogeneous fluorescence-based assay for detecting the

intracellular calcium mobilization. Fluo-8 ® NWisthe brightest green

calcium indicator available for HTS screening. The characteristics of

its long wavelength, high sensitivity, and 100-250times fluorescence

increases (when it forms complexes with calcium) make Fluo-8 ® NW
an ideal indicator for measurement of cellular calcium.
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Figure 5.1 Carbachol dose responses were measured in HEK-293 cells with Screen
Quest™ Fluo-8®No Wash Calcium Assay Kit (blue, Cat# 36315) and Fluo-4 No Wash
Calcium Assay Kit (red, Cat# 36325). HEK-293 cells were seeded overnight at 40,000
cells/100 uL/well ina Costar 96-well black wall/clear bottom96-well plate.The cells were
incubated with 100 pL of dye-loading solution using Screen Quest™ Fluo-8® NoWash
Calcium Assay Kit or Fluo-4 NoWash Kit for 1 hour at room temperature. Carbachol (50
pL/well) was added by NOVOstarto achieve the final indicated concentrations.

Screen Quest™Calbryte-520 Probenecid-Free andWash-Free Calcium
Assay Kit (Cat# 36318) provides the most robust homogeneous
fluorescence-based assay for detecting the intracellular calcium
mobilization. Cells expressing a GPCR of interest that signals
through calcium are pre-loaded with our proprietary Calbryte™-
520NW which can cross cell membrane. Once inside the cell, the
lipophilic blocking groups of Calbryte™-520NWare cleaved by non-
specific cell esterase, resulting in a negatively charged fluorescent
dye that stays inside cells, and its fluorescence is greatly enhanced
upon binding to calcium. When cells stimulated with screening
compounds, the receptor signals release of intracellular calcium,
which greatly increase the fluorescence of Calbryte™-520NW.The

Unless otherwisespedfied, all produdssarefor ResearchUseOnly.

characteristics of its excellent cell retention, high sensitivity, and
100-250 times fluorescence increases (when it forms complexes
with calcium) make Calbryte™-520NW an exceptionally good
indicator for measurement of cellular calcium. Calbryte™-520NW
is the only calcium dye that does not require probenecid for better
cellular retention. This Screen Quest™Calbryte-520 Probenecid-Free
and Wash-FreeCalcium Assay Kit provides the most optimized assay
method for monitoring G-protein-coupled receptors (GPCRs) and
calcium channels with fragile or difficult cell lines.
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Figure 5.2 Comparison of fluorescent signal response of endogenous P2Y receptor to
ATP in CHO-K1 cells. CHO-K1 cells were seeded overnight at 50,000 cells/100 pL/well
in a 96-well black wall/clear bottom Costar plate. Calcium flux response was measured
with Screen Quest™ Calbryte™ 520 Probenecid-Free and Wash-Free Calcium Assay Kit
(red, Cat# 36318), FLIPR Calcium 4 Assay Kit (blue), and Fluo-4 Direct™ Calcium Assay
kit (Green). ATP (50 uL/well) was added to achieve the final indicated concentrations.

The spectra of most common calcium indicators are in the green
fluorescence range, but for green and yellow fluorescent cells and
tissues studies, red-shifted wavelength calcium indicators are highly
demanded. Although the rhodamine-based calcium indicators
(such as Rhod-2 AM) are available, the higher staining background
and undesired cellular localization (mostly in mitochondria) makes
the rhodamine calcium dyes less sensitive when binding with Ca?*.
The new red calcium indicators, Calbryte™590, has been developed
for monitoring calcium ions with Ex/Em = 581/593 nm, which is
more red-shifted wavelength range than Rhod-2 indicators. When
the non-fluorescent Calbryte™590 AM enters the cells, the lipophilic
AM blocking groups are cleaved by intracellular esterase resulting
in a negatively charged red fluorescent dye that is retained in the
cells. Calbryte™590 binds intracellular calcium and generates bright
red fluorescence with no overlap with green fluorescent wavelength
(FITC channel).

Screen Quest™Calbryte-590 Probenecid-Free andWash-Free Calcium
Assay Kit (Cat# 36201) provides the most robust homogeneous
red fluorescence-based assay for detecting intracellular calcium
mobilization. It is the most optimized red fluorescence -based assay
for monitoring GPCRs and calcium channels with fragile or difficult
cell lines. The assay can be performed in a convenient 96-well or
384-well microtiter-plate formatand easily adapted to automation.
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FLIPR Calcium Assays
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Figure 5.3 ATP dose response was measured in CHO-K1 cells with Screen Quest™

Calbryte-590 Probenecid-Free and Wash-Free Calcium Assay Kit (Cat# 36201). CHO-K1
cells were seeded overnight. 100 pL dye loading solution was added and incubated for
45 minutes at 37°C followed by 15 minutes at room temperature.

Rhod-4™AM s the brightest red calcium indicator available for HTS
screening. Once inside the cell, the lipophilic blocking groups of
Rhod-4™AM are cleaved by non-specific cell esterase, resulting in
a negatively charged fluorescent dye that stays inside cells, and its
fluorescence is greatly enhanced upon binding to calcium. When
cells stimulated with screening compounds, the receptor signals
the release of intracellular calcium, which greatly increases the
fluorescence of Rhod-4™.The characteristics of its long wavelength,
high sensitivity, and >250 times fluorescence increases (when it
forms complexes with calcium) make Rhod-4™AMan ideal indicator
for the measurement of intracellular calcium.

Screen Quest™ Fura-2 No Wash Calcium Assay Kit (Cat# 36320)
provides the only ratiometric FLIPR®calcium assay commercially
available for screening GPCRs and calcium channel targets. The
ratiometric characteristics of Fura-2 make this kit an ideal tool for
more accurate measurement of cellular calcium concentration
compared to Fluo-4 of the single wavelength. The kit uses excitation
ratio of 340/380 nm, monitoring emission at 510 nm. With a single
addition, the assay is easy to perform and desirable in a high-
throughput environment.

Table 5.1 Screen Quest™FLIPR Calcium Assays
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Figure 5.4 Carbachol dose response was measuredin HEK-293cells with Screen Quest™

Rhod-4 NWAssay Kit (Cat#36334) and Rhod-2 AM.HEK-293 cells were seeded overnight
at 40,000 cells/100 pL/well in a Costar black wall/clear bottom 96-well plate. The cells
were incubated with 100 pL of dye-loading solution using the Screen Quest™ Rhod-4
NW Calcium Assay Kit, or 100 pL of Rhod-2 AM solution (5 pM) for 1 hour at room
temperature. The EC,; of Rhod-4NWis about 0.6 uM.
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Figure 5.5 ATP dose responses were measured in CHO cells with Screen Quest™Fura-2
NoWash Calcium Assay Kit (Cat#36320). CHO-K1cells were seeded overnight at 40,000
cells/100 pL/well in a Costar 96-well black wall/clear bottom plate. The cells were
incubated with 100 pL of Screen Quest™ Fura-2 NoWash Calcium Assay Kit for 1 hour
at room temperature.

( Cat # Product Name Size Ex (nm) Em (nm) )
36318 Screen Quest™Calbryte-520 Probenecid-Free and Wash-Free Calcium Assay Kit 10 plates 490 525
36201 Screen Quest™Calbryte-590 Probenecid-Free and Wash-Free Calcium Assay Kit 10 plates 573 588
36301 Screen Quest™10X Calcium Assay Buffer with Phenol Red Plus™ 10 plates N/A N/A
36300 Screen Quest™10X Cell Staining Buffer with Phenol Red Plus™ 10 plates N/A N/A
36325 Screen Quest™Fluo-4 NoWash Calcium Assay Kit 10 plates 490 525
36315 Screen Quest™Fluo-8 NoWash Calcium Assay Kit 10 plates 490 525
36308 Screen Quest™Fluo-8 NoWash Calcium Assay Kit *Medium Removal* 10 plates 490 525
36320 Screen Quest™Fura-2 NoWash Calcium Assay Kit 10 plates 340/380 510
36334 Screen Quest™Rhod-4 NoWash Calcium Assay Kit 10 plates 530 590
L 36331 Screen Quest™Rhod-4 No Wash Calcium Assay Kit *Medium Removal* 10 plates 530 590 )
Te 8(1)-9%&)53 Fa>c408—733 1304 Umwmmmm
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Endpoint Calcium Assay

Cell Meter™ No Wash and Probenecid-Free Endpoint Calcium Assay
Kit (Cat# 36312) enables homogeneous fluorescence-based assays
for detecting intracellular calcium mobilization without the need
to use kinetics reading mode. It can be used with conventional
fluorescence microplate readers with bottom read mode that do
not have a built-in liquid dispenser. After loading the Fluo-8E™ AM
dye into cells of interest, one can simply add a calcium agonist by
an external liquid dispenser or hand pipetting. The long lasting
fluorescence signal of Fluo-8E™ makes it an ideal indicator for the
measurement of cellular calcium with a conventional fluorescence
microplate reader.
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Figure 5.6 The ATP dose dependent intracellular calcium release was measured by
Cell Meter™No Wash and Probenecid-Free Endpoint Calcium Assay Kit (Cat# 36312) in
CHO-K1 cells in a 96-well plate. 3 columns of cells were incubated with Fluo-8E™ AM
dye loading solution for 1 hour at 37 °C before ATP was added into all 3 columns of the
wells. The plate was read immediately after the addition of the ATP by CLARIOstar®with
bottom reading and endpoint reading mode.

Endpoint & Flow Cytometric Assays

Flow Cytometric Calcium Assay

Cell Meter™ Flow Cytometric Calcium Assay Kit (Cat# 36310)
provides a fluorescence-based assay for detecting intracellular
calcium mobilization using a flow cytometer. It can be used for
kinetic reading or for endpoint reading. After loading the Calbryte™
520 AMdye into cells of interest, simply wash the cells and add the
calcium agonist, one can then read the sample with aflow cytometer
using FITC channel (Ex/Em =490/525 nm). When the cells expressing
GPCRof interest are stimulated with an agonist, the receptor signals
the release of intracellular calcium, which significantly increases the
fluorescence of Calbryte™ 520. The kit can be used for monitoring
cellular calcium flux as well as cell sorting.
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Figure 5.7 The ATP dose dependent intracellular calcium release was measured by
Cell Meter™Flow Cytometric Calcium Assay Kit (Cat# 36310) in CHO-K1cells. Cells were
incubated with Calbryte™ 520 AM dye for 30 minutes at 37 °C before ATP was added
into the cells. The baseline was acquired and the rest of the cells were analyzed after
the addition of ATP.The response was measured over time. The analysis was done on
NovoCyte®3000flow cytometer.

L -
- 10 v ATP Calbryte 520 AM = 1 M ATR Calbryte 520 AM
mpl Iysi "
& sample Analysis N miple Analysis
(=] [=]
- -
E b ﬁ @ E
E F E 2 =
o o ™
e w
(=] L=
- =~
--E | are nqdmn . . L | ATP Addition . ® Buffzr:ﬁ.dd"rliunl ]
] 0.7 1.3 2 2.8 ] 0.7 1.3 2 2.5 0 0.7 1.3 2 25
Time {min) Time {min) Time (min)

Figure 5.8 The ATP dose dependent intracellular calcium release was measured by Cell Meter™Flow Cytometric Calcium Assay Kit (Cat#36310) in CHO-K1cells. Cells were incubated
with Calbryte™520 AM dye for 30 minutes at 37 °Cbefore ATP was added into the cells. The baseline was acquired and the rest of the cells were analyzed after the addition of ATP.
The responses were measured over time. The analysis was done using a NovoCyte™3000 flow cytometer. 10 uM, 1 uMor 0 uMATP were added to the cells. The arrows on the graph

indicate the time (30 seconds) between the addition of ATPand the actual analysis.

Table 5.2 Endpoint &Flow Cytometric Calcium Assays

Cat# Product Name Size Ex (nm) Em (nm)
36310 Cell Meter™Flow Cytometric Calcium Assay Kit 100 tests 492 514
36312 Cell Meter™No Wash and Probenecid-Free Endpoint Calcium Assay Kit 100 tests 490 525
Unless othenvisespeciied, all produdtsarefor ResearchiUseOniy. Tet 800-990-8053« Fax 408-733-1304
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GPCR Cell Lines & Live Cell cCAMP Assays

GPCR Cell Lines for Calcium Assays

Screen Quest™ cell lines are a series of cells that have been

successfully used in drug discovery and screening environments

for studying G-protein-coupled receptors (GPCR) that do not

conventionally couple through intracellular calcium. It have been

effectively used with the FLIPR, FDSS Systems in conjunction with

non-Gq coupled members of many receptors such as chemokine,

serotonin, glutamate, dopamine, opoid, vasopressin as well as

o- and B-adrenoceptor receptor families. Over 60% of the known

GPCRs signal through pathways other than Gqg which lead to an

increase in intracellular calcium. Screen Quest™ cell lines are used

for investigating GPCRs that do not conventionally couple through

intracellular calcium. Screen Quest™ cell lines are based on a series

of G-protein chimeras, including the promiscuous G-protein, G_,..

The chimeras consist of the alpha subunit of a Gg-protein complex

whose 5 carboxy-terminal amino acids have been replaced with

those from one of the other G-proteins (either G , G, G_, or G_).

These amino acids are responsible for the coupling of the receptor

to its G-protein. Co-expression of these chimeras with specific

non-Gg-coupled receptors which normally act through the cAMP
pathway may result in the generation of an intracellular calcium

signal upon receptor stimulation. Activation of the specific non-Gg-
coupled receptorsin these cells by specific ligands can be detected

using calcium sensitive dyes such as Calbryte™ 520 AM, Cal-520®
AM, Fluo-8® AM, or Fluo-4 AM.
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Figure 5.9 Nociceptin-stimulated calcium response was measured in CHO-Ga16-NOP
cells with Cal-520®,AM (Cat#21130). CHO-Ga16-NOP cells were seeded overnight at
60,000 cells/100 pL/well in a Costar black wall/clear bottom 96-well plate. The cells were
incubated with equal volume (100 pL) of 10 uM Cal-520® AMwith 2 mM probenecid in
Hanks with 20 mM Hepes buffer (HHBS) at 37 °C for 1 hour. The Cal-520® AMloading
solution was replaced with HHBS and 1 mM probenecid. Nociceptin was added by
FlexStation ® (Molecular Devices) to achieve the final indicated concentrations.

Live Cell cAMPassay

G protein coupled receptors (GPCR) are one of the largest receptor
classes targeted by drug discovery programs. Calcium flux (coupled
via Gq pathway) assay is a preferred method in drug discovery for
screening GPCR targets. However, over 60% of the known GPCRs
signal through adenylyl cyclase activity coupled to cAMP.Most of

Tet 800-990-8053+Fax 408-733-1304
et @t

www.aatbio.com

the existing cAMP assays not only require cell lysis but alsolack both
temporal and spatial resolution.

Screen Quest™Live Cell cAMP Assay Service Pack provides the real-
time monitoring of intracellular cAMP change in a high-throughput
format without a cell lysis step. The assay works through the cell

lines that contain either an exogenous cyclic nucleotide-gated
channel (CNGC) or the promiscuous G-protein, G_,.. The channel is

activated by elevated levels of intracellular cAMP, resulting in ion

flux and cell membrane depolarization which can be detected with

either a fluorescent calcium (such as Calbryte™ 520 AM, Cal-520®
AM and Fluo-8® AM)or a fluorescent membrane potential dye. Co-
expression of G_,, with specific non-Gg-coupledreceptors will result
in the generation of an intracellular calcium signal upon receptor
stimulation. The Screen Quest™ Live Cell cAMP Assay Service

Pack provides both cell lines and reagents for the measurement
of intracellular cAMP changes with a FLIPR®,a FDSS®or other

equivalent fluorescence microplate readers. It has been successfully
used to measure Gsand Gi coupled GPCRactivity.
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Figure 5.10 Screen Quest™Live Cell cAMP Assay Principle.

Table 5.3 Screen Quest™Cell Lines
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cAMP & PDE Assays

cAMP & Phosphodiesterase (PDE) Assays

cAMP Assays

Cyclic adenosine monophosphate (cAMP) is an important second
messenger in many biological processes. Monitoring levels of
cAMP is one of the most common ways to screen for agonists and
antagonists of GPCRs.

Screen Quest™ELISA cAMP Assay Kits (Cat# 36371 &Cat# 36374) use
HRP-labeled cAMP to compete with free cAMP for cAMP antibody
binding in biochemical or cell-based assays. Compared to other
ELISA cAMPassay kits, our kits eliminate the tedious acetylation step.
Screen Quest™ELISA cAMP Assay Kits provide the ready-to-use anti-
cAMP Ab coated 96-well plate and HRP substrates Amplite™ Green
(Colorimetric Assay, Cat# 36371) or Amplite™ Red (Fluorimetric
Assay, Cat# 36374) to quantify the HRP activity.
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Figure 6.1 cCAMP dose response was measured with Screen Quest™Colorimetric ELISA

cAMP Assay Kit (Cat# 36371) in a clear 96 well plate with a SpectraMax®microplate
reader. As low as 0.1 nM cAMP can be detected in a 100 L reaction volume at 405, 650
and 750 nm.

between the trFluor™650 labeled cAMPtracer and the trFluor™Eu-
labeled anti-cAMP antibody is proportional to the concentration of
cAMPin a sample.
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Figure 6.3 cCAMP dose response was measured with Screen Quest™ FRET No Wash
cAMP Assay Kit (Cat# 36380) using a CLARIOstar® microplate reader (BMG). The assay
can detect as low as 1 "M cAMP.

Phosphodiesterase (PDE) Assay

Phosphodiesterase (PDE) is a group of enzymes that degrade the
second messenger molecules: cyclic nucleotides cAMP and cGMP.
They are important regulators of signal transduction mediated by
these second messenger molecules. FAM-cAMPPDE IV (Cat# 13602)
and TAMRA-cAMP PDE |V (Cat# 13603) substrates can be used to
assay PDE IV activities; FAM-cGMP PDE V (Cat# 13604) and TAMRA-
cGMP PDE V (Cat# 13605) substrates can be used to assay PDE V
activities. Those substrates can be used in combination with anti-
cAMP/cGMPantibodies in a FRET assay or FP assay.
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Table 6.1 cAMP &Phosphodiesterase Assays
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Figure 6.2 cCAMP dose response was measured with Screen Quest™Fluorimetric ELISA
cAMP Assay Kit (Cat# 36374) in a solid black 96 well plate with a Gemini microplate
reader.The kit can detect aslow as 1nMcAMP in a 100 pL reaction volume

Screen Quest™FRET NoWash cAMP Assay Kit (Cat#36380) provides a
convenient assay method to monitor the activity of adenylyl cyclase
in GPCR systems. Compared to other commercial ELISA cAMP assay
kits, this homogenous cAMP assay kit does not require the wash
steps or the acetylation step. The assay uses a fluorescent cCAMP
tracer to compete with free CAMP for anti-cAMP antibodies. The
anti-cAMP antibody is labeled with our trFluor™ Eu while the cAMP
tracer contains our trFluor™650. Upon binding, the generated FRET

Unless otherwisespedfied, all produdssarefor ResearchUseOnly.
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Amplite™ Colorimetric & Fluorimetric Assays
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Measurementof Calcium In Vitro

Calcium is essential for all living organisms, particularly in cell physi-
ology, where the movement of calcium ion into and out of the cyto-
plasm functions as a signal formany cellular processes. Calcium also
plays an important role in mediating the constriction and relaxation
of blood vessels, nerve impulse transmission, muscle contraction,
and hormone secretion. The serum level of calcium is closely regu-
lated (9 to 10.5 mg/dL) in the human body. Both hypocalcemia and
hypercalcemia are serious medical disorders. Causes of low calcium
levels include chronic kidney failure, vitamin D deficiency, and low
blood magnesium levels.

Amplite™ Colorimetric Calcium Assay

Amplite™ Colorimetric Calcium Quantitation Kit (Cat# 36361)
provides a simple method for detecting calcium in physiology
solutions. The kit uses Calcium Blue™ as the chromogenic calcium
indicator. Its absorbance changes in response to calcium binding.
The absorbance signal can be easily read by an absorbance
microplate reader at 600 or 650 nm. The kit can be performed in
a convenient 96-well or 384-well microtiter-plate format within 5
minutes and easily adapted to automation without a separation
step. With Amplite™ Colorimetric Calcium Quantitation Kit, the
calcium detection linear range is from 0.1 to 7.5 nmoles in 100 pL
final test volume (2.5 to 150 uM calcium).

Absorbance (650 nim)

0.0

T
1] 50 100 150
Calcium Concentration (uM)

Figure 7.1 Calcium dose response was measured in a 96-well white wall/clear bottom
plate with Amplite™Colorimetric Calcium Quantitation Kit (Cat#36361). As low as ~2.5
UMCa?*can be detected with 5 minutes incubation (n=3).

Table 7.1 In Vitro Calcium Assays

Amplite™ Fluorimetric Calcium Assay

Amplite™FluorimetricCalciumQuantitationKit(Cat#36360)provides
a simple method for detecting calcium in physiology solutions by
using our proprietary red fluorescence probe. The fluorescence
signal can be easily read with a fluorescence microplate reader at
Ex/Em = 540/590 nm. The kit can be performed in a convenient
96-well or 384-well microtiter-plate format and easily adapted to
automation. The assay can be completed within 30 minutes. With
Amplite™ Fluorimetric Calcium Quantitation Kit, we have detected
as little as 0.03 mM calcium. The kit has a broad dynamic range (30
MM to 10 mM). If more sensitive calcium detection is required, we
recommend that Fluo-8®or Fluo-3 be used instead. Both Fluo-8®
and Fluo-3 can be used for determining calcium in nM range.
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Figure 7.2 Calcium dose response was measured in a 96-well black solid plate with
Amplite™Fluorimetric Calcium Quantitation Kit (Cat#36360). Aslow as0.03 mMcalcium
can be detected with 5 minutes incubation (n=3).

Figure 7.3 Examples of physiological effects of calcium ion: Excitation-secretion
coupling; Excitation -contraction coupling in cardiac smoothmuscles; Regulation of ion
channel function; Activation of Ca* -dependent enzymes.

Cat # Product Name Size
36361 Amplite™Colorimetric Calcium Quantitation Kit *Blue Color* 200 tests
36360 Amplite™Fluorimetric Calcium Quantitation Kit *Red Fluorescence* 200 tests
Tet 800-990-8053+Fax 408-733-1304 Unless aitenwisespeciied].  produdsarefor ResearchUseOnly.
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Ampite™Colorimetric CaldumQueantitation Kit *Bue Color* % GaH770™-Dextran Conjugate MW10000¢ 17
Anmplte™Puorimetric AADP-RiocseAssay Kit 7 Gabryte™520, AM 13
Amplite™Huorimetric CadumQuantiation Kit *RedFuorescence* % Caboryte™520, potassumsalt 13
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Cah-590™ potassiumsalt 13 FAMFAMPPDRV Substrate *Green Auoreseence® 5
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OGAB3RAPTA- hegpotass <

Puronc®F-127

Qun2 AM

Quin-2, tetrapotassiumsalt

ReadUse™probenedd, sodumsalt

Rhod2 AVfUtraPure grade™
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Rhod-2 tipotassumsalt

816

Rhod-2, trisodiumsalt

816

Rhod4™ AM

16

Rhod4™ potassiunmsalt

16

Rhod4™ sodumsatt

16

Rhod 5N AV

816

Rhod-5Nitipotassumsal

816

RhodH, AM

Rhod-FFripotassumsalt

Sareen Quest™Amyin 3Reaepior

SaeenQuest™CGaloryte-520 ProbenedoHree 8MeshHFreeCGldumAssay Kit

SaeenQuest™Caloryte-590 ProbeneddH-ree 8Wash-FreeGldumAssay Kit

Sareen Quest™10XCadumAssay Buffer with Phenol Red Plus™

Saeen Quest™Cannabinod Reaepior

Saeen Quest™10XCel Siaining Buffer with Phenal Red Plus™

Saeen Quest™Chemokine (GO Reaeptor 2B

Sareen Quest™Chemokine(CX-Cotf) Receptor4

Saeen Quest™HO-Gal6ChimeraCd e

Saeen Quest™HO-GofChimeraCd ine

Saeen QUest™HO-GapChimera(el e

Saeen Quest™CHO-GasChimeraCd e

Sareen Quest™CHO GpChimeraC e

Saeen Quest™Colorimetic FLSAAMP Ay Kit

Saeen Quest™DopamineRecptor 1ORDY)

Saeen Ques™Fio4 NoweshCadumAssy Kit

Saeen Quest™Huo-8®NAWesh GlaumAssy Kie

Saeen Quest™Auo-8@NAWeshGldumAssay Kit MedumRemovat*

Saeen QuestHuorimetic ELISAAAMPAssay Ki

Sareen QUestFRET NoWeshcAVPAssay Ki

Sareen Quest™Fura2 NoWeshCaldumAssay Kit

Saeen Quest™Guagontike Reaepior 1(GLPIR)

Saeen Quest™HumenNodeEpin Reaeptor GaleCouped (HOCes

SaeenQuest™Live Cel cAMPAssay Senvice Pack

SaeenQuest™Luminometric GldumAssay Kit

SaeenQuest™OpiateReceptorie 1(ORL)

Saeen Quest™Rhod4™NoWesh GldumAssay Kit

Saeen Quest™Rhod 4™ NoWeshGlaumAssay Kit *MedumRemoat

TAMRA-CAMPPDEVSUbstiate *Red Auoresaanae®

TAMRA-QGVIPPDEVaubstrate *Red Auoreseence*
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CatalogNumber Index

Catalog Number Index

CA# PE CAT # PE
13602 25 20588 19
13603 25 20590 19
13604 25 20600 12
13605 25 20601 12
20050 7 20605 12
20052 7 20606 12
20053 7 20609 12
20060 7 20610 12
20061 7 20620 19
20062 7 20621 19
20300 25 20640 13
20305 7 20650 13 0O
20400 10 20651 13 gn-
20401 10 20658 13 o
20410 9 20701 14 (@]
20412 9 20706 14 g
20455 17 20721 15 =
20456 17 20727 15 o
20457 17 20997 7 %
20460 17 20999 7 8_
20461 17 21001 7 (>B
20462 17 21002 7
20493 10 21003 7
20494 10 21004 7
20500 8 21005 7
20501 8 21006 7
20506 8 21007 7
20507 8 21008 7
20508 13 21011 8,10
20509 13 21014 10
20511 13 21016 8,10
20515 13 21017 8,10
20518 13 21018 8,10
20531 15 21019 10
20535 15 21021 19
20538 15 21025 19
20545 15 21026 19
20546 15 21027 19
20551 10 21028 19
20556 10 21032 19
20560 10 21040 19
20562 10 21044 19
20566 10 21047 19
20567 10 21048 19
Unlessotherwisespecifed alproductsareforResearchUseOny. Tet 800-990-8053 Fax 408-733-134 )
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CA # RE A # PE
21050 19 36308 22
21052 19 36310 23
21053 19 36312 23
21054 19 36315 22
21055 19 36318 22
21057 19 36320 22
21058 19 36325 22
21064 8,16 36331 22
21067 8,16 36334 22
21068 8,16 36360 26
21070 8,16 36361 26
é 21072 8,16 36371 25
O 21076 16 36374 25
% 21078 16 36380 25
8 21082 10 36382 24
E 21088 10 38000 24
) 21089 10 38001 24
< 21090 10 38002 24
c? 21095 10 38003 24
_'(—3 21096 10 38004 24
8 21098 10 38005 24
21100 10 38006 24
21102 10 38100 24
21104 10 38101 24
21112 16 38102 24
21128 16 38103 24
21129 16 38104 24
21131 12 38105 24
21136 12
21141 12
21142 12
21144 12
21146 12
21147 12
21150 20
21151 20
21152 20
21153 20
21154 20
21155 20
36201 22
36300 22
36301 22
36305 20
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