
Screening of β-galactosidase ac vity by GlycoYELLOW™-βGal
Summary
β-galactosidase (β-Gal) ac vity has been widely used as a senescent marker (SA-βGal) or reporter gene such as lacZ. Conven onal X-Gal staining, 
analysis of β-Gal ac vity at single-cell level is difficult due to poor sensi vity.  GlycoYELLOW™-βGal, a highly sensi ve fluorescent probe for β-Gal 
ac vity enables single-cell level detec on with high S/N ra o. This probe is applicable for both live and fixed cells. Therefore, it is suitable for 
pharmacological tests, including cell imaging-based screening system as well as detec on of cellular senescence. To test the possibility, we analyzed 
β-Gal ac vity of LacZ-transfected cells at single-cell level using Opere a™ (PerkinElmer , USA).

Cell staining protocol
Fixa on and staining of HEK293 cells (either LacZ-gene transfected,ie LacZ+, or not ie  LacZ-)

 Fixa on and staining of cell
Coat 96 well plate with 50 μL poly-L-lysine and incubate plate at 37℃ overnight in a 5% CO2 incubator.
Remove poly-L-lysine and wash 96 well plate by HBSS twice.
Dispense HEK293 cells to 96 well plate (5×104 cell/ml, 200 μl/well) and incubate for 37℃ overnight in a 5% CO2 incubator.
※   Recommenda on: Remove cell aggregates using cell strainer (40 μm).

Dissolve GlycoYELLOW™-βGal 1 vial (50 μg) in 93.3 μL DMSO to prepare 1 mM stock solu on.
Dilute 1 mM stock solu on with HBSS to 5 μM (Cell staining solu on).
Add 5000 mes diluted Hoechst33342 (1 mg/ml) for nuclear staining to the cell staining solu on.
Remove the culture medium on the dish and wash cells gently once by HBSS.
Add 200 μl of the cell staining solu on to the dish and incubate at 37°C for 60 min.
Remove the culture medium on the dish and gently wash the cells twice with the observa on buffer or with the culture medium.

Fix stained cells for 10 to 30 minutes with 3% of paraformaldehyde.
Fixa on for more than 30 minutes is not recommended. Stronger fixa on condi ons may weaken the fluorescent signal.
A er the fixing, gently wash the cells once by HBSS.
Add new HBSS to start observa on. Opere a™ (PerkinElmer) was used for the observa on.
※ Cells were harvested on 96 Costar flat bo om plate, pictured with 10x long WD.
※ Nuclei (Hoechst33342): ex. 360-400 nm/em. 410-480 nm
　 GlycoYELLOW™-βGal: ex. 520-550 nm/em. 560-630 nm

Imaging analysis of GlycoYELLOW™-βGal stained cell

Figure 1. Microscopy images of HEK LacZ (-) and HEK LacZ (＋) cell

Blue: Nuclei (Hoechst33342)
Yellow: SA-βGal (GlycoYELLOW™-βGal)

The fluorescence intensity of GlycoYELLOW™-βGal was much higher in the LacZ expressing cells (HEK LacZ (＋)) than that in the non-expressing cells 
(HEK LacZ (-)).
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Figure 2. The result of imaging analysis via Harmony so ware on Opere a™

(Le ) Comparing averaged fluorescence intensity of LacZ(+/-) cells.
HEK LacZ (+) cells showed more than 7.5 mes higher fluorescence intensity compare to that of HEK LacZ (-) cells.
(Right) The number of analyzed cells

Number of cells are obtained by coun ng the number of nuclei. The number of cells are sufficient for the sta s cal analysis.

Cell imaging and analysis
The Images were acquired using Opere a™ High Contents Imaging System (PerkinElmer, Hopkinton, MA) with 10x objec ve with appropriate op cal 
filters. The obtained images were analyzed with Harmony™ so ware (PerkinElmer). In brief, the individual cells in each field of view (FOV) were 
recognized by using prebuild so ware func ons as follows: DAPI stained nuclei were recognized by “Find Nuclei” func on, and then cytoplasmic 
region were subsequently detected by “Find Cytoplasm” func on. The fluorescence intensity derived from GlycoYELLOWTM-βGal in cytoplasm region 
was quan tated in every cell in FOV. Each step of the image analysis is summarized in Figure 3.

 

Figure 3. The analysis mechanism of Harmony™

Input image: Represen ng image of GlycoYELLOW™-βGal stained cells acquired on Opere a™.
Find Nuclei: Nuclei recognized in input image with “Find Nuclei” func on.
Find Cytoplasm: Cytoplasm regions recognized in input image with “Find Cytoplasm” func on.
Quan ta on: GlycoYELLOW™-βGal posi ve signal detected in the FOV.
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