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Putamen，4-repeat tau (RD4)

 Western blot is a widely used analytical technique in molecular biology. 

Traditional western blot

Beck G, et al. Neuropathology 2023; 43(4): 326-332.
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 Western blot is the gold standard for identification and quantification of proteins. 

Traditional western blot
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Towbin H, et al. Proc Natl Acad Sci U S A. 1979; 76(9): 4350-4. 

 The prototype of Western blot was first described by Towbin H in 1979. 

Traditional western blot

 The method was named “Western blot” after Southern blot and Northern blot.

Burnette WN. Anal Biochem 1981; 112(2): 195-203. 

Traditional western blot

 The basic principle of Western blot technique has remained virtually the same since developed.

Separation Transfer Detection Visualization

Separate 
proteins by gel 
electrophoresis.

Transfer 
proteins from gel to 
membrane.

Detect 
the target protein by 
antigen-antibody 
reaction.

Visualize 
the detected protein as   
a band image.

Traditional western blot

Wash
Lysis

Centrifuge
Collect 

supermnant

SDS
2ME

Heat block

 Sample preparation

Traditional western blot

 SDS (sodium dodecyl sulfate) … detergent, protein denature, negative charge
 2ME (2-mercaptoethanol) … protein reducing agent
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 Separation

-

+

Traditional western blot

 Negatively charged proteins run through polyacrylamide gel.
 Unfolded proteins are separated by molecular size.

 Transfer

Lück C, et al. Methods Mol Biol. 2021; 2261: 481-488.

Traditional western blot

 Two methods are mainly used; wet transfers or semi-dry transfers 
 Separated proteins in gel are transferred to blotting membrane (PVDF or Nitrocellulose).

 Detection

Blocking

Primary antibodies

Secondary antibodies

Traditional western blot

 Target proteins are detected based on antigen-antibody reaction.
 Secondary antibodies recognize primary antibodies which bond to target proteins.

 Visualization

HRP

Traditional western blot

 The main techniques for visualizing a western blot is chemiluminescence. 
 The emitted light is measured with a cooled CCD camera. 

NH

NH

O

O

NH2

O-

O-

O

O

NH2

O-

O-

O

O

NH2

Luminol Excited state 5-aminophthaloate

H2O2
*

Light

+
HRP-conjugated
secondary antibody

9 10

11 12



シンプルウェスタンの有用性 2025/04/14

4

 Simple WesternTM is a novel western system from ProteinSimple.

Simple Western

SimpleWestern

https://www.bio-techne.com/instruments/simple-western

Simple Western

 Simple WesternTM is fully automated.

Harris VM. Methods Mol Biol. 2015;1312:465-8. 

Simple Western

 Simple WesternTM is a gel-free, capillary-based western immunoassay.

Simple Western

Plate preparation Separation Transfer Detection Visualization

 Workflow of Simple WesternTM

- Samples
- Blocking reagents
- Primary antibodies
- Secondary antibodies
- Chemiluminescence reagents

© ProteinSimple

13 14

15 16



シンプルウェスタンの有用性 2025/04/14

5

Simple Western

 If you want to start Simple WesternTM, minimum required equipment is only Separation module.

Simple Western

 The only step you have to do manually is plate preparation among Simple WesternTM procedure.

© ProteinSimple

Samples
Samples used for traditional western blot is available
Need to adjust concentration
Mixed with some reagents in Separation module

Blocking reagents
Detection module Antibody Diluent 2 reagent
Other blocking reagents can be used

Primary antibodies
Antibodies to target proteins
Need higher concentration than in traditional western blot

Secondary antibodies
Detection module contains secondary antibodies
Other secondary antibodies can be used
Streptavidin-HRP for the ladder lane

Chemiluminescence reagents
Detection module contains Luminol-S and Peroxide
Other chemiluminescence reagents can be used

Simple Western

 Data generated by Simple WesternTM apparatus are analyzed Compass software. 

Simple Western vs Traditional western blot

Traditional western blotSimple Western

Many manual stepsFully automatedLabor

1-3days3-5hrTime

10-20μL3μLSample

?○Reproducibility

△◎Visualization

△◎Quantification

 Simple WesternTM has a lot of advantages compared to traditional western blot. 
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 Simple WesternTM dramatically reduce your labor and time to results. 

Separation Transfer Detection Visualization

Plate 
preparation

Separation Transfer Detection Visualization
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Traditional western blot

Simple WesternTM 3-5hr

1-3days

Simple Western vs Traditional western blot

 Data from Simple WesternTM is extremely easy to handle. 

Simple Western vs Traditional western blot

 Cost to purchase SimpleWestern reagents

 Dependency on SimpleWestern system

 Inadequate information of antibodies suitable for SimpleWestern

 I think there are some disadvantages in Simple WesternTM system.

Simple Western vs Traditional western blot

 Cost to purchase Simple Western reagents

 RePlex assays can save the comsumption of Separation module.
 Some reagents you have used for traditional western blot can be used for Simple WesternTM. 

Simple Western vs Traditional western blot

Loading Separation Probe 1 Signal 1 Replex Probe 2 Signal 2

High MW
Low MW
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 If you only learn Simple WesternTM,  you become unable to research without it.
 Two different western blot assays have a common basic principle.
 I recommend to learn traditional western blot before you use Simple WesternTM. 

 Dependency on SimpleWestern system

Fully booked Troubles

Simple Western vs Traditional western blot

 Inadequate information of antibodies suitable for SimpleWestern

 Research papers using Simple WesternTM is increasing.
 Manufacturers’ validated antibody databases are being improved.

https://www.bio-techne.com/resources/simple-western-antibody-database
https://www.cellsignal.com/products/primary-antibodies/a-
smooth-muscle-actin-d4k9n-xp-rabbit-
mab/19245?country=JP&language=en

Simple Western vs Traditional western blot

 The first report using Simple WesternTM (JessTM) of Center for Medical Research and Education, 
Graduate School of Medicine, Osaka University.

 Fluorescent multiplex immunohistochemical analysis of ovarian HGSC tissue revealed that A4L/A2H

cancer cell subpopulation was significantly increased in platinum-resistant cases. 

50μm

A4 A2 S: platinum sensitive, R: platinum resistant
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 Four types of HGSC cells were generated by stable transfection of A2 and siRNA knockdown of A4.
 A4L/A2H HGSC cells exhibited the greatest resistance to carboplatin among the four line.
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Thrombin Signaling
FGF Signaling

Pathway analysis

OVSAHO cells
Public data

GSE146026_SS2 

tSNE

RNA-seq Re-analysis

FGFR3/β-actin

O
V

S
A

H
O

-C
tr

l-s
iN

C

O
V

S
A

H
O

-A
2-

si
A

4

1.0FGFR1/β-actin

1.0 1.5

β-actin

FGFR3

FGFR1

1.0 0.7

1.0 1.3

1.0 2.2BCL2/β-actin

O
V

S
A

H
O

-C
tr

l-s
iN

C

O
V

S
A

H
O

-A
2-

si
A

4

BCL2

BCL-xL

BCL-xL/β-actin

MCL1/β-actin

MCL1
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 Bioinfomatics analysis suggested that “FGF Signaling” is activated in A4L/A2H HGSC cells through 
alteration of chromatin accessibility. Elevated protein expression of FGFR1 and BCL2 was confirmed.  

Differentially expressed genes

ATAC-seq

7.3

 In vivo experiments in an animal model demonstrated that combination therapy with carboplatin and a 
fibroblast growth factor receptor (FGFR) inhibitor promoted cell death in HGSC xenografts.

 Usage data of JessTM

Let’s start Simple Western !

 Simple WesternTM can accelerate your research by dramatic reduction of your labor and time.
 Thank you for listening.

The data were kindly provided by Ms. Ayako Goto, Center for Medical Research and Education, Graduate School of Medicine, Osaka University.
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