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Product Information Sheet wossom

Marker Gene™ In vivo lacZ b-Galactosidase Detection Kit
(Product M 0259)

NOTE: Thefollowing information is given as aviable methodology for use of the MarkerGene™ in vivo
lacZ b-Gdactos dase Detection Kit. The user may determinetheir own best conditions for use dependent
on the specific conditions present in thelr experiment. Thisinformation is subject to

change without notice. copyright. 2005.

. OVERVIEW

One of themost common reporter genes used in molecular biology applicationsisthe E. cali lacZ gene that
codes for an active subunit of b-gdactosddase in vivo. Since this enzyme is generdly absent in normad
mammalian, yeast, some bacterial and even plant cdlls, it can be detected at very low levels, and since the
enzyme has a wide substrate specificity, monitoring lacZ expression (and therefore co-expressed genes
or promoter efficiency) has become routine to the point of detection of as few as 5 copies of
b-gdactosdase per cdl. Here, we use the b- gaactosde andog fluorescein di-b -D-gd actopyranoside
(FDG) in aprotocol that sengitively distinguishes lacZ+ cdls from lacZ- cdls'.

Although chromogenic assays of [3-gaactosdase activity (i.e. X-Gd) are useful, the recent application of
the fluorogenic subdrate fluorescein di-b-D-gdactopyranoside (FDG) has been shown to be severd

orders of magnitude more sensitive’. Because of this high sensitivity, use of FDG alows quantitation of
lacZ expression in sngle, viable eukaryotic cdls, whereas other assays often result in dead cdls. In
addition, because of its high water solubility and detection limits, the FDG subdirate has found extensve
use in automated ELISA type assay systems®. This b-galactosidase detection kit provides reagents and
protocol to perform up to 250 assays.

II. MATERIALS

A.) Fluorescent Substrate Reagent. The fluorescent subgirate fluorescein di-b-D-
gdactopyranosdeis provided asa10mM solutionin (8:1:1) H20:EtOH:DM SO. This reagent should be
kept at —20°C (frozen) until use. Heating of this reagent by any means (hot air gun, ultrasonic bath, etc.)
should be avoided as this may cause decompasition of the reagent. When diluting this reagent to working
solutions, the dilution solvent (water, buffer, medium) should be cooled to O°C (ice-bath) prior to use.
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B.) Reference Standard. 1.0mL of 2mM fluorescein in distilled water is provided as areference
standard.

C.) Inhibitors.
I.) Chloroquine. ImL of 30mM Chloroquinein didtilled water.
ii.) Phenylethyl b-D-1-thiogdactosde. ImL of 50mM PETG in digtilled water.

D.) Storage and Handling. Huorescent reagents and fluorescent labeling solutions or samples should be
handled with care, kept cold (ice-bath) whennot in use, and stored frozen (-20°C). In case of contact with
skin or eyes, wash thoroughly with sogp and cold-water. Reagents should be stable for at least 6 months
following purchase. Unstable background fluorescence readings for blank sampleswill indicate
decomposition. These materids are intended for research purposes only. Use in drug or manufacturing
processes is drictly prohibited. Please contact us for information on use or licensing.

[11. ASSAY CONDITIONS

It is recommended that measurements be made in duplicate, if possible, and that the approximate
concentration range of the fluorescent probe be adjusted for optimum signal and sengitivity. Previous
sudies have indicated thet the labding of cdlsis virtudly independent of the initia fluorescent probe
concentration in the range of about 100 pM - 2 mM. Since staining may be somewhat time dependent, a
time course for the experiments should aso be generated for initid trids. The emisson of the highly
fluorescent product fluorescein is monitored at 512 nm using excitation a 488 nm (argon ion laser). The
user isasked to consult with the manufacturer (or instrument manuad) for the particular instrument in usefor
gopropriate filter set(s) needed for monitoring at these wavelengths. Typica epifluorescence microscopic
andydsis performed usng an excitation filter, adichroic filter and emisson filter for fluorescein
fluorescence. For flow cytometric andlys's, the FACS instrument is typically equipped with bandpassfilter
for monitoring fluorescein fluorescence.

To normalize data, each cell suspension or plate is monitored at exactly the same time (20 min.) after
equilibration with the probe. The product-forming rate is dependent on the concentration of incorporated
probein the cdll, but with concentrations of the probe above approximately 2 UM, enzyme kinetics are
typically independent of initial concentration. The working range of the assay will need to be determined
for each individua experiment. Adjust working concentrations accordingly. A blank prepared with dl
reagents, substituting corresponding lacZ-cdls should be runin pardld if possble. Alternately, a blank
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prepared with al reagents except cdlls (substituting water or media) can be run to determine background
fluorescence readings for each experiment.

IV.PROTOCOL (For mammalian cells— See Notes (1) and (2) for bacteria and yeast cells)

1) Hedthy cdlls expressing the lacZ gene are harvested from exponentia growing cultures. (Note:
unhedlthy cells or those grown to confluence often exhibit high background staining due to endogenous
galactosdase activity or low pH conditions).

2.) Adherent cdls are trypsinized by standard protocols, spun down to awesk pdllet.

3.) Warm the cdll pelet in a37°C water bath for 10 minutes prior to adding staining media. [see d'so step
10 below] For other cell types, adjust physica staining methodology accordingly.

4.) Add an equa volume of pre-warmed staining mediato the cdll pellet (typicaly about 100 to 200 pL
of the fluorescein di-b-D-galactopyranoside substrate reagent (100 pM to 2 mM
concentration)/100-200 L of cel pellet). The staining mediais prepared by diluting the FDG reagent to
100 uM to 2 mM concentration (i.e. 1:1000 to 1:5respectively for 100 uM to 2 mM) withice-cold media
(non-serum), then warming to 37°C.

5.) Mix the cdl suspension thoroughly and rapidly.

6.) Incubate this reaction mixture for 20-25 minutes at 37°C. (Note: Longer incubation periods may be
used with gppropriate controls to guard againgt high background fluorescence from decomposition at
these temperatures.) (see also step 11 below]

7.) FDG loading isterminated by addition of 1.8 mL ice-cold media (or Phosphate Buffered Sdline
containing 10 mM Hepes, 4% Feta Calf Serum (FCS), pH 7.3, and 1 pg/mL propidiumiodide (optional).
(Note: The propidium iodide helpsto identify dead (propidium iodide bright red) cdllsin such assays). [see
also step I below]

8.) It may be best to keep cdls on ice until viewed, either by FACS analysis or by conventiona
microscopic andyss.
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9.) Read fluorescence at 512 nm using an gppropriate excitation filter for excitation at 488 nm. Use
reference standard for optimizing spectrometer conditions.

10.) Incasehighlevels of endogenous b -galactosdase are noticed, cdls are resuspended in media (from
step 7) at approximately 107 cdlls per mL containing 300 uM chloroquine. After incubating a 37°C for
20 min., the cells are centrifuged and staining is continued as described earlier (Step 4).

11.) For cdlswith highlacZ b-gdactosdase activity, FDG loading isterminated by adding ice- cold media
(from step 7 above) containing the reversible b-gaactosdase inhibitor phenylethyl thiogaactoside
(PETG) a 1 mM concentration (40 pL of 50 mM PETG/1.8 mL media).

Note(1): When performing this assay using bacterid cells, make the following procedural modifications:

1.) Pdlet the cdlsfrom liquid culture by centrifugetion a 10,000 x g.

2.) Resuspend cdlsin erile didtilled water (1 mL)

3.) Rather than preparing a staining media, add substrate reagent so that find concentration is 1mM
(110 pL per 1 mL cel suspension)

4.) Incubate cdls a 37°C for 30 min. with moderate shaking.

5.) Peaform FACS as per manufacturer’ singtructions. Also see Step 9 for proper wavel ength.

Note(2): When peforming this assay using yeest cdlls, cdls mugt first be permeabilized. See reference
(1) below for further details.
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Kit Contents

Description Quantity Part No. Storage
Reagents
Fluorescent substrate reagent 1x 1.0 mL vial 0259-001 F,L

10 mM solution (8:1:1) H,O:EtOH:DMSO

Reference standard 1x 1.0 mL vial 0259-002 F,L

2 mM fluorescein

Inhibitors
Chloroquine  30mM 1x 1.0 mL vial 0259-003 F
PETG 50mM 1 x 1.0 mL vial 0259-004 F

Documentation

MSDS Sheets 2 0259-005 N/A

Product Information sheet 1 0259-006 N/A

Notes: F=store at or below -ZOOC; R=store at room temperature; C=store cold (4OC); L=light
sensitive; D=store desiccated; FL=flammable; G=wear protective clothing/gloves/safety

glasses when using; B=avoid breathing dust/fumes.




