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ImaGene Green™ C ,FDG lacZ Gene Expression Kit (I-2904)

o Uuick Facts

N
Storage upon receipt:
e -20°C
® Avoid freeze-thaw cycles
¢ [esiccate
® Protect from light
Abs/Em for reaction product: 497518 nm
N\ y,
Introduction

The Escherichia col3-p-galactosidase gena€2) is an im-

highly sensitive flow cytometriB-galactosidase assay.How-
ever, FDG does not readily permeate cells, and special cell-load-
ing procedures must be used.

To overcome the limitations of these substrates, Molecular
Probes has introduced the ImaGene GreenJPDIs lacZ Gene
Expression Kit (1-2904). Thp-galactosidase substrate included
in the kit, G,FDG, is a variant of FDG that has been covalently
modified to include a 12-carbon lipophilic moiety. Unlike FDG,
this lipophilic fluorescein can be loaded simply by adding the
substrate to the agueous medium in which the cells or organisms
are growing, either at ambient temperatures or at 37°C. Once in-
side the cell, the substrate is cleave@imalactosidase, produc-
ing a fluorescent product that is retained by the cells, probably by
incorporation of its lipophilic tail within the cellular membranes.
Mammalian NIH 3T3acZ-positive cells grown for several days
in medium containing 60 uM CFDG appear morphologically
normal, continue to undergo cell division and remain fluorescent
for up to three cell divisions after they are returned to substrate-

portant reporter gene for detecting the expression of recombinanfree mediunt*

genes in animal cells. Once reporter genes are fused with other

genes or genomic regulatory elements, the resulting DNA con-
structs can be introduced into cells of interest and the reporter
gene product assayed. In present analytical techniques, tran-
scription from the transfected promoter is monitored by RNA

analysis or by the detection of an encoded protein product. Typi-®

cally, reporter genes encode enzymes not ordinarily found in the
type of cell being studied, and their unique activity is monitored
to determine the degree of transcription of the foreign genetic
material. TheE. colilacZ gene has been extensively studied and
utilized for this purpose.

5-Bromo-4-chloro-3-indolyl galactopyranoside (X-gal; B-1690,

B-22015) is commonly used for detection of genes fused in frame

with thelacZ gene. When X-gal is cleaved, an intensely blue
halogenated indoxyl derivative is formed that is effective for vi-
sual identification of transformed cells. However, the cleavage
product of X-gal is nonfluorescent and is toxic to viable cells and
therefore not useful for fluorescence-activated cell sorting analy-
sis. For this reason, the fluorescBrgalactosidase substrate,
fluorescein diB-p-galactopyranoside (FDG), has been used for a
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Figure 1. Structure of GFDG
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The G_FDG substrate has been shown to be superior to FDG
for flow cytometric detection ¢3-galactosidase activity in live
mammalian cell8. Using G,FDG with flow cytometric meth-
ods, researchers have:

Assessed levels ¢dicZ gene expression in recombinant Chi-
nese hamster ovary (CHO) cells throughout the cell cycle,
which was monitored with Hoechst 33342

Identified endocrine cell precursors in dissociated fetal pan-
creatic tissue based on their high levels of endogenous acid
B-galactosidasé

Measured3-galactosidase activity in single recombinant

E. colibacteri&

SortedB-galactosidase—expressing mouse sperm ‘afid
insect cells that harbor recombinant baculovittis

The C,FDG substrate has also proven useful for a fluores-
cence microscopy study of the expressionlatd reporter gene
under the control of a mammalian homeobox gene promoter in
mosaic transgenic zebrafighln addition, lipophilic3-galac-
tosidase substrates have been employed to diagnose the defi-
ciency inp-galactocerebrosidase activity that typifies Krabbe
disease in human patiefts? In some cell types, GFDG has
been reported to produce high levels of background fluorescence
that may prohibit its use in assaying I@vgalactosidase expres-
sion’®

In addition to the substratg EDG, the ImaGene Green
C,,FDGlacZ Gene Expression Kit also includes stock solutions
of phenylethyB-p-thiogalactopyranoside (PETG) and chloro-
quine. PETG is a competitive inhibitor @fgalactosidase that
can be added to terminate reactions prior to analysis. Chloro-
quine may be used to raise lysosomal pH and thereby inhibit the
interfering endogenous lysosonfiafjalactosidase activity
present in some mammalian cells.
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Materials

Contents

¢ ImaGene Green G,FDG substrate reagenfComponent
A), 0.35 mL of 20 mM G,FDG substrate in DMSO.

¢ PETG reagent(Component B), 1.0 mL of 50 mM phenyl-
ethyl 3-p-thiogalactopyranoside in water.

¢ Chloroquine reagent(Component C), 1.0 mL of 30 mM
chloroquine diphosphate in water.

The material provided is sufficient for about 100-200 assays,
depending on the volume used for each assay.

Storage

Upon receipt, store the ImaGene Green Kit at -20°C, desic-
cated and protected from light. To avoid freeze—thaw cycles,
divide the G,FDG substrate reagent into several small aliquots.
This will minimize potential decomposition of the substrate.
Presence of a pronounced yellow color in the ImaGene Green

2.2 Remove the medium from the dish and cover the cells with
pre-warmed (37°C) 33 uM substrate—containing culture medium
from the working solution prepared above (ridje

2.3Incubate the cell cultures for 20-60 minutes under desired
conditions. The coverslip with cells can then be removed and ex-
amined for fluorescence intensity (né&g

Suspension cells:
3.1 Centrifuge to obtain a cell pellet and aspirate the supernatant.

3.2 Resuspend the cells gently in pre-warmed (37°C) 33 uM
substrate—containing culture medium (nBje

3.3Incubate the cell suspension for 15-30 minutes under the de-
sired conditions. Centrifuge and resuspend the pellet in fresh
culture medium. Apply the cells to a slide, cover with a cover-
slip, seal and examine the fluorescence.

C,FDG B-galactosidase substrate reagent or a high fluorescent /nhibition of Endogenous [3-0-Galactosidase Using

background in the cells, as compared to previously obtained re-

Chloroquine Reagent (optional, see note G)

sults, may indicate that the substrate no longer meets appropriaté.1If desired, pre-incubate the cells in the presence of chloro-
standards for use. The reagents are stable for at least six monthgiinebeforestaining: Dilute the 30 mM chloroquine stock solu-

provided the recommended storage conditions are observed.

Protocols

Overview

The following protocols provide guidelines for introducing the
ImaGene Green (FDG -galactosidase substrate into adherent
or suspension cells and for preparing the cells for imaging. Our
suggested initial conditions may require modifications based on

tion (Component C) 100-fold with culture medium to obtain a
300 pM solution and prepare cell cultures as described above
(step 2.1 or 3.1). Incubate the cells for 30 minutes at 37°C.

4.2Remove the chloroquine-containing culture medium (centri-
fuge in the case of suspension cells) (itt@nd add the sub-
strate-containing culture medium. Incubate and examine the
cells as described above.

Inhibition of B-0-Galactosidase by PETG Reagent

the expression level of the cells, the permeability of the substratefaptional, see note I)

into the cells and the background from intrinsic cell@lajalac-
tosidase. Methods are also given for using a selective inhibitor
to lower the background endogenous lysos@raigalactosi-

dase activity that is present in some cell types and for using a
competitive inhibitor to terminate thegalactosidase reaction, if
desired.

Reagent Preparation

1.1Prepare the required amount of a 33 uM working solution of
the G,FDG by diluting the stock solution (Component A) 600-
fold with an appropriate sterile culture medium (n&e8).

1.2Warm the required amount of the diluted reagent to 37°C for
about 10 minutesDo not keep the substrate working solution

at 37°C for extended periods, as spontaneous hydrolysis may
occur.

1.3 Sterilize the substrate-containing media by filtering it
through a 0.2 um Acrodi&dilter (HT Tuffryn® polysulfone
membrane). Some researchers have indicated that some other
brands of sterilization filters adsorb the substrate from dilute
solutions.

Cell Staining

Adherent cells:

2.1 Grow the cells on coverslips inside a Petri dish in an appro-
priate culture medium to the desired confluency (@te

5.1Prepare and stain cell cultures as described above. To stop
B-galactosidase activity at any time, add PETG reagent to the
culture medium to a final concentration of 1 mM. Phgalac-
tosidase activity will be strongly inhibited, and the samples can
be examined at a convenient time.

Fluorescence Microscopy

The ImaGene Green EDG Kit is designed to be used on a
wide range of epifluorescence microscopes, with both standard
optics and video enhancement. The fluorescent product can be
detected with filter sets equipped with excitation and emission
filters designed for FITC or fluorescein.

Uniform staining of3-galactosidase—positive cells (e.g. CRE
BAG 2, which are NIH 3T3 cells that have been transfected with
a retrovirus containing thacZ gene) is confined to the cytosol
and is visible during the first 2060 minutes after incubation
with the substraté.After longer incubation periods, bright gran-
ules of accumulated fluorescent product begin to appear through-
out the cytoplasm. Granular structures corresponding to these
products can also be seen in the Nomarski differential interfer-
ence contrast (DIC) image of these stained cells. Poorly stained
cells with numerous large yellow crystals around the cells or
attached nonspecifically to the cell surface may indicate that the
substrate is not sufficiently soluble in the medium being used.

When cells are incubated for extended periods of time, the
substrate may be nonenzymatically hydrolyzed by cell compart-
ments having extremely acidic or basic pH or that have endoge-
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nouspB-galactosidase activity. Therefore, it may be necessary to ing the cells. This may serve to minimize potential damage to
further optimize the experimental conditions suggested in these the cells. The 10X concentrated (300 puM) working solution can

instructions. be filter sterilized and stored for up to 48 hours at 4°C, or longer
at -20°C.
Notes [E] After 30 minutes, fluorescence can be easily detected in most

cells expressing thacZ gene product. Cells that have very low
[A] The type of culture medium chosen will depend on the cells levels of expression may require longer incubation.
being examined. Most commonly used culture media should be
acceptable; for example, D-MEM containing 10% calf serum has[F] The amount of substrate-containing culture medium required
been successfully used. In any case, it is preferable, when pos- will depend on the number and type of cells being stained. It
sible, to prepare the ImaGene GregFDG substrate reagent may be necessary to optimize the volume of staining solution.
working solution in the same medium that will be used to grow
the cells. The substrate is compatible with most typical addi- [G] Some mammalian cell types have endogeifisgalactosi-

tives; however, phenol red should be omitted. dase activity in their lysosomes and this can interfere with mea-
surement of the reporter gene activity. If negative controls are
[B] The ImaGene Green DG substrate is a very sensitive appreciably fluorescent, then treatment with chloroquine diphos-

indicator ofp-galactosidase. If the reagent is being used to sim- phate may inhibit endogenofgyalactosidase activity.
ply discriminate strontacZ-positive fromlacZ-negative cells, it
may be necessary to reduce the substrate concentration from thgH] If the cells have a high level @tgalactosidase activity and

recommended concentration of 33 uM to 5-15 pM, and to need only a short incubation with the substrate reagent (20-120
reduce the incubation time. Examine the cells immediately for minutes), then the washing step is optional. Leaving the chloro-
fluorescence. quine diphosphate in the medium may result in better inhibition

of endogenouB-galactosidase activity.
[C] Keep cells as healthy as possible. Certain adherent cells

such as NIH 3T3 will have higher endogen@usalactosidase [I] PETG is a competitive, reversible inhibitor®fcoli

activity if they are abused or allowed to become confluent (see [-p-galactosidase. The inhibitor has a loy(&x 10° M), and

notesG andH below). thus very little is required to inhibit the reaction. It is not hydro-
lyzed by the enzyme, which simplifies its influence on the kinet-

[D] Alternatively, a prewarmed 10X working solution ofEDG ics. Itis hydrophobic and can readily cross the cell membrane to

in medium can be added directly to the original medium contain-inhibit B-galactosidase.
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Product List current prices may be obtained from our Web site or from our Customer Service Department.

Cat# Product Name Unit Size

1-2904 ImaGene Green™ C,,FDG /acZ Gene EXpression Kit ............ccueuiiiiiiiiiiiiiiiiiii e 1 kit
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Contact Information

Further information on Molecular Probes’ products, including product bibliographies, is available from your local distributor or directly from Molecular
Probes. Customers in Europe, Africa and the Middle East should contact our office in Leiden, the Netherlands. All others should contact our Technical Assis-
tance Department in Eugene, Oregon.

Please visit our Web site — www.probes.com — for the most up-to-date information

Molecular Probes, Inc. Molecular Probes Europe BV
PO Box 22010, Eugene, OR 97402-0469 PoortGebouw, Rijnsburgerweg 10
Phone: (541) 465-8300 e Fax: (541) 344-6504 2333 AA Leiden, The Netherlands

Phone: +31-71-5233378  Fax: +31-71-56233419
Customer Service: 7:00 am to 5:00 pm (Pacific Time)

Phone: (541) 465-8338  Fax: (541) 344-6504 e order@probes.com Customer Service: 9:00 to 16:30 (Central European Time)
Phone: +31-71-5236850 @ Fax: +31-71-5233419
Toll-Free Ordering for USA and Canada: eurorder@probes.nl

Order Phone: (800) 438-2209 e Order Fax: (800) 438-0228

Technical Assistance: 9:00 to 16:30 (Central European Time)
Technical Assistance: 8:00 am to 4:00 pm (Pacific Time) Phone: +31-71-5233431 e Fax: +31-71-5241883
Phone: (541) 465-8353 e Fax: (541) 465-4593 e tech@probes.com eurotech@probes.nl

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

Several of Molecular Probes’ products and product applications are covered by U.S. and foreign patents and patents pending. Our products are not
available for resale or other commercial uses without a specific agreement from Molecular Probes, Inc. We welcome inquiries about licensing the use of our
dyes, trademarks or technologies. Please submit inquiries by e-mail to busdev@probes.com. All names containing the designation © are registered with the
U.S. Patent and Trademark Office.
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