
 

 

ab129730 –  

GSK3 beta and pSer9 

Human In-Cell ELISA Kit (IR) 

Instructions for Use 

For measuring in high throughput total protein 
and phosphorylated levels (S9) of GSK3 beta 
protein in Human cell lines. 

This product is for research use only and is not 
intended for diagnostic use. 
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1. Introduction 

Principle: ab129730 is an In-Cell ELISA duplex assay panel that 

uses quantitative immunocytochemistry to measure GSK3 beta 

protein levels or post-translational modification (phospho S9) in 

cultured cells.  

Cells are fixed in a microplate and targets of interest are detected 

with highly specific, well-characterized monoclonal antibodies.  

IRDye®-labeled Secondary Antibodies are employed for quantitaion 

and imaging is performed using a LI-COR® Odyssey® or Aerius® 

system.    

Background: 

Glycogen synthase kinase 3 is a proline directed serine, threonine 

kinase originally identified due to its ability to phosphorylate and 

inactivate glycogen synthase and later found to be of key importance 

in signaling pathways, cell fate determination, energy metabolism, 

transcription regulation, neuronal development and body pattern 

formation.  There are two isoforms of GSK-3 (alpha and beta) which 

show a high degree of homology within their catalytic domains.   

Activity of GSK3 beta is regulated by phosphorylation of serine 9 

(inactivating), phosphorylation of tyrosine 216 (activating) and by 

protein complex formation which can activate (Axin, APC, B-catenin) 

or inactivate (Frat 1 and 2) the enzyme. GSK3 beta regulates by 
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phosphorylation the activity of numerous metabolic and signaling 

proteins such as glycogen synthase, ATP citrate lyase, cyclic-AMP-

dependent protein kinase, acetyl CoA carboxylase, cyclin D1, insulin 

receptor substrate-1, pyruvate dehydrogenase amongst others. 

Furthermore, it phosphorylates structural cytoskeletal proteins 

(MAPs and tau), making it a key component of neuronal structure 

and plasticity. GSK3 beta is also important for the regulation of 

transcription factors that modulate cell survival such as activator 

protein-1, cyclic AMP response element binding protein (CREB), 

Myc and NFkB. 

Altered GSK3 beta function has been implicated in neuronal 

dysfunction.  Polymorphisms in the GSK3 beta gene have been 

shown to be associated with an increased risk for Alzheimer disease 

and with modifications to the disease risk in Parkinson’s disease due 

to its interaction with microtubule associated protein tau (MAPT) 

haplotypes. GSK3 beta has been found to be involved in the 

development of psychiatric disorders after the findings that lithium 

and valproate, both known to control bipolar disorder, are inhibitors 

of GSK3 beta. Furthermore the levels of GSK3 beta have been 

found significantly reduced in post-mortem frontal cortex samples 

from patients with schizophrenia.  GSK3 beta has also been 

implicated in diabetes, cancer and cardiac hyperthrophy [PMID: 

20331603].  GSK3 beta has become a key target of pharmacological 

development in Alzheimer’s, cancer diabetes, obesity, asthma, 
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immune disorders, hypertension, AIDS and Glaucoma as indicated 

by filed patents in the last decade. 

2. Assay Summary 

Seed cells in a microwell culture plate.  

 

Centrifuge the plate and fix cells with 8% paraformaldehyde for 15 

minutes and wash. 

 
 

Permeabilize/Block the cells with 200 µL/well of incubation 

solution.  Incubate for 2 hours at RT.  

 

 

Add primary antibodies diluted in incubation solution overnight 

and wash. 

 
 

 

Add secondary antibodies diluted in incubation solution for 2 

hours, wash and scan the plate. 
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3. Kit Contents  

 

Item Quantity 

10X Phosphate Buffered Saline (PBS) 100 mL 

33X Triton X-100 (10% solution) 1.5 mL 

400X Tween–20 (20% solution) 2 mL 

10X Blocking Buffer 10 mL 

100X Mouse Anti-GSK3 beta Total Primary 
Antibody  

120 µL 

100X Rabbit Anti-GSK3 beta pSer9 
Primary Antibody  

120 µL 

1000X IRDye®-labeled Secondary 
Antibody Cocktail  

24 µL 

Janus Green Stain 11 mL 

4. Storage and Handling 

Upon receipt spin down the contents of all antibodies.  Store all 

components upright at 4°C.   This kit is stable for at least 6 months 

from receipt.   
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5. Additional Materials Required 

• A LI-COR® Odyssey® or Aerius® infrared imaging system. 

• 96 or 384-well amine coated plate(s).   

• 20% paraformaldehyde. 

• Nanopure water or equivalent. 

• Multi and single channel pipettes. 

• 0.5 M HCl (optional for Janus Green cell staining procedure). 

• Optional humid box for overnight incubation step. 

• Optional plate shaker for all incubation steps. 

• Well plate seals or covers. 

 

6. Preparation of Reagents 

 

6.1 Equilibrate all reagents to room temperature. 

6.2 Prepare 1X PBS by diluting 100 mL of 10X PBS in 900 mL 

Nanopure water or equivalent.  Mix well.  Store at room 

temperature. 

6.3 Prepare 1X Wash Buffer by diluting 1.2 mL of 400X 

Tween-20 in 500 mL of 1X PBS.  Mix well.  Store at room 

temperature. 

6.4 Immediately prior to use prepare 8% Paraformaldehyde 

Solution in PBS by mixing 5.0 mL 20% paraformaldehyde 

in 7.5mL of 1X PBS.  Note – Paraformaldehyde is toxic 

and should be prepared and used in a fume hood.  
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Dispose of paraformaldehyde according to local 

regulations. 

6.5 Immediately prior to use prepare 1X Incubation Solution by 

diluting 1.5 mL of 33X Triton X-100 + 5mL of 10X Blocking 

Buffer + 43.5mL of nanopure water.  Excess should be 

stored at 4˚C. 

7. Sample Preparation 

Note: The protocol below is described for a 96-well plate.  If 

performing assay on a 384-well plate, adjust volumes 

accordingly.  This assay has been optimized for use on 

adherent cells that lose their ability to adhere after treatment.  A 

similar protocol can be used for suspension cells.   

 

7.1 Seed adherent cells directly into an amine coated plate and 

allow them to attach for several hours to overnight. It is 

advised to seed in a 100 µL volume of the same media used 

to maintain the cells in bulk culture.  The optimal cell seeding 

density is cell type dependent. As an example, HeLa cells 

should be seeded between 25,000 – 50,000 cells per well. It 

is recommended to include at least 3 blank wells (with media 

only) of the plate. 
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7.2 The attached cells can be treated if desired with a 

drug/growth factor of interest.  See Section 10 of this 

protocol for suggested positive controls. 

7.3 If treatment generates detachment of cells or if working with 

suspension cells, centrifuge the plate at 500 x g for 8 

minutes at room temperature before fixing the cells. 

7.4 Fix cells by overlaying over the culture media 100 µL of 8 % 

Paraformaldehyde Solution in PBS to the wells of the plate. 

7.5 Immediately centrifuge the plate once more at 500 x g for 8 

minutes at room temperature. 

7.6 Incubate for additional 10 minutes at room temperature. 

7.7 Gently aspirate the Paraformaldehyde Solution from the 

plate and wash the plate 3 times briefly with 1X PBS. For 

each wash, rinse each well of the plate with 300 µL of 1X 

PBS.  Finally, add 100 µL of 1X PBS to the wells of the 

plate.  The plate can now be stored at 4°C for several days. 

Cover or seal the plate while in storage.  For prolonged 

storage supplement PBS with 0.02% sodium azide.   

Note – The plate should not be allowed to dry at any point 

during or before the assay. Both paraformaldehyde and 

sodium azide are toxic, handle with care and dispose of 

according to local regulations. 
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8. Assay Procedure 

It is recommended to use a plate shaker (~300 rpm) during 

incubation steps and a humid box. Any step involving removal 

of buffer or solution should be followed by blotting the plate 

gently upside down on a paper towel.  Use the perimeter wells 

of the plate as blank controls (stained only with secondary 

antibody) to prevent edge effects and improve on 

reproducibility. Unless otherwise noted, incubate at room 

temperature. 

8.1 Remove 1X PBS and block/permeabilize by adding 200 µL 

of 1X Incubation Solution to each well of the plate.  Incubate 

for 2 hours. 

8.2 Prepare 1X Primary Antibody Cocktail Solution by diluting 

both the 100X Mouse Anti-GSK3 beta Total Primary 

Antibody and 100X Rabbit Anti-GSK3 beta pSer9 Primary 

Antibody 100X into an appropriate volume of incubation 

solution (i.e. 100µL of both antibodies in 10mL of incubation 

solution).  

8.3 Remove 1X Incubation Solution and add 100 µL of 1X 

Primary Antibody Cocktail Solution to individual wells.  

Incubate overnight at 4°C.  Note – To determine the 

background signal, it is essential to omit primary antibody 

from at least one well containing cells per each experimental 

condition. 
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8.4 Remove 1X Primary Antibody Cocktail Solution and wash 

the plate 3 times briefly with 1X Wash Buffer.  For each 

wash, rinse each well of the plate with 275 µL of 1X Wash 

Buffer.  Do not remove the last wash until ready to add 

secondary antibodies. 

8.5 Prepare 1X Secondary Antibody Cocktail Solution by diluting 

12 µL 1000X IRDye®-labeled Secondary Antibody Cocktail 

into 12 mL 1X Incubation Solution.  Protect labeled 

antibodies from light. 

8.6 Remove the 1X Wash Buffer and add 100 µL 1X Secondary 

Antibody Cocktail Solution to each well of the plate.  

Incubate for 2 hours. 

8.7 Remove 1X Secondary Antibody Cocktail Solution and wash 

5 times briefly with 1X Wash Buffer.  For each wash, rinse 

each well of the plate with 275 µL of 1X Wash Buffer. Do not 

remove the last wash. 

8.8 Wipe the bottom of the plate and the scanner surface with 

70% ethanol or isopropanol and scan the plate on the LI-

COR® Odyssey®
 

system using both the 800 and 700 

channel according to manufacturer’s instructions.  The 

optimal focus off-set for the amine coated plate is 3.9.  For 

other types of plates, refer to the manufacturer’s instructions.  

Note – The absolute value of the IR signal is dependent on 

the intensity setting of each channel. Value 6.5 is 

recommended for initial scanning. 
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8.9 Remove last 1X Wash and add 50 µL of Janus Green Stain 

per well.  Incubate plate for 5 minutes at room temperature. 

Note – The IR signal must be normalized to the Janus Green 

staining intensity to account for differences in cell seeding 

density 

8.10 Janus Green Stain, wash plate 5 times in deionized water or 

until excess dye is removed 

8.11 Remove last water wash, blot to dry, add 100 µL of 0.5 M 

HCl (not provided) and incubate for 10 minutes. 

8.12 Measure OD595 nm using a standard microplate 

spectrophotometer 

9. Data Analysis 

9.1 Correct raw IR signals of each channel (Integrated 

Intensities) for the background by subtracting the mean IR 

of well(s) incubated in the absence of the Primary 

Antibody from all other IR readings. 

9.2 Correct the Janus Green signal for the background by 

subtracting the mean Janus Green signal of wells that do 

not contain cells from all other Janus Green readings. 

9.3 Normalize by dividing the IR background corrected signal 

by the background corrected Janus Green signal 

(Optional) 
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10. Assay Performance and Specificity 

Specificity -  Assay specificity was demonstrated by using HeLa 

cells grown in DMEM media supplemented with 10% FCS and 

exposed to 100 nM Calyculin in 0F for 3 hours with and without 

pretreatment with 100 µM Ly294002 (ab120243) in 0F for 60 

minutes and compared to DMSO treated cells for the same period of 

time. 

 

Figure 1.  Normalized IR signal in Calyculin treated HeLa cells. HeLa 

cells were seeded at 25,000 and 50,000 cells per well and allowed to adhere 

overnight.  Cells were then pre –treated with either DMSO or 100 µM 

Ly294002 for 60 minutes prior to induction of phosphorylation with 100 nM of 
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Calyculin for 3 hours in 0F media.  The plate was fixed following the steps 

specified in this protocol.  Data was normalized to seeding using Janus 

Green Stain.  There was a significant reduction in the specific 

phosphorylation levels at residue serine 9 due to LY294002 pretreatment (p 

= 0.0026).  The variation between the two seeding densities was found at 

7% for anti-GSK3 beta and 8% for anti-GSK3 beta phospho S9. 

 

Reproducibility - ICE results provide accurate quantitative 

measurements of antibody binding and hence cellular antigen 

concentrations.  The coefficient of the intra-assay variation of this 

assay for HeLa cells was less than 10% for both antibodies with Z 

factors > 0.7 making this assay particularly suitable for high 

throughput screening.   

 

Figure 2.  Reproducibility of signal.  Reproducibility was evaluated by 

seeding HeLa cells at 30,000 cells per well followed by a titration of DMSO 

or Calyculin.  Average coefficient of variation was 4% for for Anti-GSK3 beta 

and 8.8% for Anti-GSK3 beta phospho S9 at data points significantly greater 

than background.  Z factors were calculated at 0.77 and 0.74 respectively. 
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Confidence in antibody specificity is critical to ICE data 

interpretation.  Therefore, the antibodies in this kit were also tested 

for specificity by fluorescence immunocytochemistry and western 

blot using the same aforementioned cell culture model.   

 

Figure 3. Antibody specificity demonstrated by immunocytochemistry 

ICC was carried out on HeLa cells treated with 100 nM Calyculin (left) or 

DMSO (right) for 3 hours in 0F media with anti-GSK3 beta phospho S9 and 

anti-GSK3 beta and all buffers and reagents as supplied in this kit.  Labeling 

was carried out with Goat anti-Mouse IgG H&L Dylight® 488 (ab96871), 

Goat anti-Rabbit IgG H&L Dylight® 594 (ab96885) and DAPI.  The image on 

the left shows induction of GSK3 beta phospho S9 which is abscent from the 

vehicle control (right). 
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Figure 4. Validation of antibodies by WB.  Western blot was run on a 4-

20% gradient acrylamide gel.  Samples were loaded as follows from left to 

right: (1)50 ng GSK3 beta protein (ab63193), (2) 40 µg of Jurkat cells 

treated with DMSO, (3) 40 µg of Jurkat cells treated with 100 nM Calyculin, 

(4) 40 µg of HeLa cells treated with DMSO, (5) 40 µg of HeLa cells treated 

with 100 nM Calyculin.  Membrane blocking and incubation of primary and 

secondary antibodies was carried out with 1X Blocking Buffer (ab126587) 

included in this kit as 10X for anti-GSK3 beta and anti-GSK3 beta phospho 

S9. Actin was targeted with ab8224 following recommendations on product 

sheet.    
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11. Frequently Asked Questions 

11.1 I want to use a cell line other than HeLa to perform this 

assay, how do I know how many cells to seed per well?  

The cell seeding density of the Assay Plate is cell type 

dependent. It depends on the cell size and the abundance of 

the target protein. The cell seeding can be determined 

experimentally by microscopic cell density observation of 

serially diluted cells. For adherent cells, prepare serial 

dilution of the cells in a plate (of similar well dimensions) and 

allow them to attach prior to observation.  Working on the 

high end of cell densities will generate stronger signals and 

allow small signal increases to be measured accurately.  

11.2 Can I do the assay in a cell culture plate with a different 

coating other than amine? 

We have only tested systematically amine and cell culture 

treated plates and found that amine coated plates improve 

reproducibility and specificity in comparison to standard 

plates.  We cannot guarantee optimal performance of this 

assay using other coated surfaces.  

 

 



 

 

 

18

11.3 Does the amine coating interfere with cell growth? 

The amine coating does not interfere with cell growth, but it 

does enhance cell attachment as well as even seeding.   

11.4 I grow my cells in 15% FBS, will this interfere with the cell 

fixation? 

Culture media containing up to 15% fetal serum does not 

interfere with the cell fixation and cross-linking to the plate.   

11.5 How do I measure the assay background? 

It is essential to omit primary antibody in at least one well (3 

wells recommended) to provide a background signal for the 

experiment which can be subtracted from all measured data. 
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12. Troubleshooting 

 

Problem Cause Solution 

Low Signal 

Too brief 
incubation times 

Ensure sufficient 
incubation times 

Inadequate 
reagent volumes 

or improper 
dilution 

Check pipettes and 
ensure correct 

preparation and 
always work with fresh 

permeabilization 
solution 

High CV 

Plate is 
insufficiently 

washed 

Review the manual for 
proper washing.  If 

using a plate washer, 
check that all ports are 
free from obstruction 

Contaminated 
wash buffer 

Prepare fresh wash 
buffer 

Edge effects 
Do not use the edges 
of the plate.  Incubate 

in a humid box 

Variable cell 
seeding 

Normalize with Janus 
green 
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