Western blot experiment:
Outline:

1. Seed cells in the appropriate density

2. Treat cells as required  

3. Harvest cells, protein extraction and analysis of protein concentration

4. Western blot analysis- protein gel electrophoresis, transfer and immunoblotting using specific antibodies 

1. Seed cells in a 100mm cell culture dish, to a 60-70% confluence at the next day (typically 1*106 cells per plate), for optimal cell response to the different drugs. Each plate will be treated with a different drug, and a control plate (typically DMSO)
 Trypsinize  cells :

· Aspirate growth media

· Add trypsin- 2 ml per T75 flask

· Transfer to the incubator for 2 min

· Look under the microscope to check if the cells are detached, if not incubate for additional time as needed

· Add 5ml growth media and pipette up and down to make sure cells  detached and are not in clumps, but singles

Count cells :

· Mix cell by pipetting and take 200ul to a new eppendorf for counting

· In a new eppendorf ,mix 15ul of the cells and 15ul of trypan blue, and load 10ul to the counting slide, in a duplicate (A and B)

· Count cells using the countessII FL

· Calculate the volume needed from the cells to reach 1*106 cells, add it to the plate and add growth media to reach 10 ml total.

2. Next day, add treatment:

Label the  plates by the treatments (for example- DMSO and BYL719)

Prepare the needed treatments in a 50X concentration , and in a volume of 200ul, in growth medium. For example, if the final concentration of BYL719 should by 3uM in the plate, dilute in to a 150uM concentration, mix well  and add it, by dripping in on the plates. Mix gently swirling the plates, and place beck in the incubator. At the end of the experiment, harvest cells:
3. Harvest cells :
Cells lysis:
All procedure is done on ice

· Aspirate medium

· Wash X2 with ice cold PBS and aspirate WELL!!
· Add 200ul of  ice cold  lysis buffer  to the cells and scraped with cell scrape. Collect the cell lysates to an eppendorf and mix well by pipetting , incubate on ice 30 min  
· Sonicate samples in the cold room for 3 min

· Cool the centrifuge to 4 deg.

· Centrifuge samples 14000rpm 4 deg, 10 min , transfer sup. to a new eppendorf
· Keep on ice from this point

Samples can be kept at -80 deg for several weeks

Lysis Buffer Limor:

50Mm HEPES, pH 7.4 (2.5ml of 1M stock solution   pH 7.4 for 50ml)

150mM NaCl (0.4383g for50ml)

1mM EGTA (100ul from 0.5M stock for50ml)

1mM EDTA (250ul from 200mM stock for50ml)

10%glycerol (5 ml for 50ml)

1% Triton-X (500ul for 50ml)

10mM MgCl2(0.5ml for 50ml)

Lysis buffer should also contain freshly added protease inhibitor (PI) and phosphatase inhibitors. Calculate the amount of lysis buffer needed for each experiments (number of plates X 200ul and 10% additional volume)
Add PI and phosphatase inhibitors :
· PI  add 1:10 v/v , of the stock solution for example add 100ul to a final 1ml lysis buffer:
http://www.sigmaaldrich.com/catalog/product/SIGMA/P2714?lang=en&region=IL

· Phosphatase inhibitor (biotool): should be added at 1:100 v/v of both A and B stock vials as reccomanded, for example, add 10ul of each A and B solution to a final volume of 1 ml lysis buffer:

http://www.biotool.com/product/phosphatase-inhibitor-cocktail.html

All inhibitors are in -20 A in a PI box (yellow)
Protein concentration- Bradford

1. Dilute samples 1:10 in ddw

2. Prepare BSA 0.1mg/ml (box 2 in the -20 A contains 10mg/ml BSA, to be dilutes 1:25 to a final concentration of 0.4mg/ml). The BSA will be used to creat a calibration curve. Take 40ul of the 10mg/ml stock to a 960ul ddw, to ceate 0.4mg/ml BSA. Then dilute 0.4mg/ml BSA to 0.2mg/ml, 0.1mg/ml, 0.05mg/ml. These BSA standarts can be used in additional experiments.
3. Take a 96 well plate, non sterile, and label it according to the samples, each sample in loaded in a triplicate

4. To create the calibration curve , first load 10ul of ddw in triplicates and then the BSA standarts in theincreasing  concentration (0.05, 0.1, 0.2 , 0.4 mg/ml)
5. Load 10ul of the dilutes  protein sapmles 

Example of plate loading: 

	BSA 0
	BSA 0.05
	BSA 0.1
	BSA 0.2
	BSA 0.4
	sample 1
	sample 2
	sample 3
	sample 4
	sample 5
	sample 6
	sample 7

	BSA 0
	BSA 0.05
	BSA 0.1
	BSA 0.2
	BSA 0.4
	sample 1
	sample 2
	sample 3
	sample 4
	sample 5
	sample 6
	sample 7

	BSA 0
	BSA 0.05
	BSA 0.1
	BSA 0.2
	BSA 0.4
	sample 1
	sample 2
	sample 3
	sample 4
	sample 5
	sample 6
	sample 7

	sample 8
	sample 9
	sample 10
	sample 11
	sample 12
	sample 13
	sample 14
	sample 15
	sample 16
	sample 17
	sample 18
	sample 19

	sample 8
	sample 9
	sample 10
	sample 11
	sample 12
	sample 13
	sample 14
	sample 15
	sample 16
	sample 17
	sample 18
	sample 19

	sample 8
	sample 9
	sample 10
	sample 11
	sample 12
	sample 13
	sample 14
	sample 15
	sample 16
	sample 17
	sample 18
	sample 19


6. Prepare bradford reagent by diluting it 1:5 in ddw, according to the amount needed. Add 200ul of the diluted bradford reagent to each well and read absorbance in the epoch using the bradford protocol

7. Create the calibration curve , and calculate the protein concebtration in your sampes. Use this file to assist you, paste over your results in A1 cell and adjust the results according to the calibration curve (change a)
bradford.xls
8. Dilute protein samples to reach the same concentration, so that loading of the same volume of each sample is enabled. Typically, atotal of  25ug of protein is loaded on the gel.add 4X sample buffer to the samples. Samples should be boiled in 95 deg. 5 min brfore running the western blot analysis.
9. Prepare gels and solutions for western blot.

10. Prepare a tamplet of the protein samples analyzed on each gel:

Gel layout:
Experiment no : :    ____________
Protein amount :__________
Date:___________
% Gel:______


Antibodies:___________

Gel 1:

	Lane
	15
	14
	13
	12
	11
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1

	Sample
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	mw

	Volume
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


WESTERN BLOT PROTOCOL

Making the Gel:
1. Turn on heating block on 95oC.

2. Clean the gel-making glasses.

3. Hold the glass against the light in search for particle, they should be absent. If you see any particles wash the glasses again

· Assemble tightly the gel-making-glasses (on thick glass with spacers, one thin. Make sure using the corrects spacers- 1 mm or 1.5 mm thick). Place in the gel preparation device. The thin glass should be at the front.

Check for leakage by adding water to the space between the glasses. It should not leak. If it does,  assemble it again.  
4. Pour the water to the sink.

5. Prepare the lower layer of the gel- the separating gel in disposable 50ml tubes according to the protocol below.(for 2 gels a volume of 20ml is more than enough). Typically, we use 10% gels. 
· TEMED MUST BE OPEN ONLY IN THE HOOD!!!

· APS and TEMED cause solidifying!!! ADD LAST!!

· Pour with a paster pipette to the wanted height.
· Pour GENTLY dWater  over the lower gel and let it solidify
· Dispose the water GENTLY!!
6. Prepare upper gel layer ( stacking) in disposable 50ml tubes according to the protocol below.  Again, TEMED MUST BE OPEN ONLY IN THE HOOD!!!,  APS and TEMED cause solidifying!!! ADD LAST!!

7. Add the gel to the maximum height and place the combs

8. Let it solidify

9. Gels are ready.

Running the samples:

· Transfer the gel (with the glass etc) to a running tank 
· Remove the comb and fill the wells and behind the gel with running buffer 1X 
· Put the samples and the controls in the heating block at 95oC for 5 min.

· Meanwhile test the running rig for current (volts, ampere and check for bubble forming behind the gel), make sure that the running buffer is not leaking behind the glass.

· Vortex the samples and load the gel with 7λ Marker (ladder) and protein samples (spin down if needed).

· Assemble the tank lid and run (BLACK to BLACK and RED to RED):

1. 70-90V for 20-30 min (until the samples enter the stacking gel)

2.  150V for 1  hr.

Semi dry Transfer for Western Blot:

· Cut 6  Wattmen papers 7cmX8cm (for each gel).

· Cut 7cmX8cm PVDF membrane (with gloves). 

· Take out your Transfer buffer X1 .

· Pour transfer buffer in a small box to immerse the papers and membrane.

· Take out the gel GENTLY!! And cut out the stacking gel.

· Transfer the gel into the box with transfer buffer

· Put the membrane in another box and add 10ml 100% methanol

· Let it shake for 3 min and then gradually add dWater (40ml).

· Transfer the membrane into yet another box with transfer buffer.

Sandwich time!!

· Open up a transfer cassette.

· Soak 3  Wattmen papers in the transfer buffer and place on the cassette.

· Transfer the membrane on the papers, then place the gel on top of it, in the same orientation as it was run ( if marker was in the most left lane keep it in the same direction), MAKE SURE NOT TO LOOSE ORIANTATION!!!.

· Cover the gel with another 3 Wattmen papers (soaked in transfer buffer).

·  Make the "bubble exorcism" ritual by steadily and firmly rolling the roller over the Wattmen paper.

· Close the  cassette tightly but not and place it in the transfer compartment. 

· Run the appropriate program (typically standard protocol 30 min)
Take out the membrane and go to Immuno-blotting

SEPARATING |GEL (10 ML)

	
	
	8%
	
	

	separating
	1
	2
	3
	4

	DDW
	5.425
	10.934
	16.401
	21.868

	Tris 1.5M
	2.5
	5
	7.5
	10

	SDS 20%
	0.05
	0.1
	0.15
	0.2

	A.A. 40%
	1.875
	3.75
	5.625
	7.5

	TEMED
	0.008
	0.016
	0.024
	0.032

	APS 10%
	0.1
	0.2
	0.3
	0.4

	unit: ml
	 
	 
	 
	 

	Total volume
	10
	20
	30
	40

	
	
	
	
	

	
	
	10%
	
	

	separating
	1
	2
	3
	4

	DDW
	4.775
	9.55
	14.325
	19.1

	Tris 1.5M
	2.53
	5.06
	7.59
	10.12

	SDS 20%
	0.05
	0.1
	0.15
	0.2

	A.A. 40%
	2.5
	5
	7.5
	10

	TEMED
	0.01
	0.02
	0.03
	0.04

	APS 10%
	0.135
	0.27
	0.405
	0.54

	unit: ml
	 
	 
	 
	 

	Total volume
	10
	20
	30
	40

	
	
	
	
	

	
	
	12.50%
	
	

	separating
	1
	2
	3
	4

	DDW
	4.15
	8.3
	12.45
	16.6

	Tris 1.5M
	2.53
	5.06
	7.59
	10.12

	SDS 20%
	0.05
	0.1
	0.15
	0.2

	A.A. 40%
	3.125
	6.25
	9.375
	12.5

	TEMED
	0.01
	0.02
	0.03
	0.04

	APS 10%
	0.135
	0.27
	0.405
	0.54

	unit: ml
	 
	 
	 
	 

	Total volume
	10
	20
	30
	40

	
	
	
	
	

	
	
	15.00%
	
	

	separating
	1
	2
	3
	4

	DDW
	3.525
	7.05
	10.575
	14.1

	Tris 1.5M
	2.53
	5.06
	7.59
	10.12

	SDS 20%
	0.05
	0.1
	0.15
	0.2

	A.A. 40%
	3.75
	7.5
	11.25
	15

	TEMED
	0.01
	0.02
	0.03
	0.04

	APS 10%
	0.135
	0.27
	0.405
	0.54

	unit: ml
	 
	 
	 
	 

	Total volume
	10
	20
	30
	40


STACKING |GEL 
	
	
	stacking
	
	

	Stacking (up)
	1
	2
	3
	4

	DDW
	3.045
	6.09
	9.135
	12.18

	Tris 0.5M
	1.25
	2.5
	3.75
	5

	SDS 20%
	0.025
	0.05
	0.075
	0.1

	A.A. 40%
	0.625
	1.25
	1.875
	2.5

	TEMED
	0.005
	0.01
	0.015
	0.02

	APS 10%
	0.05
	0.1
	0.15
	0.2

	unit: ml
	 
	 
	 
	 

	Total volume
	5
	10
	15
	20


Solutions for western blot:
1.5M Tris-Base pH 8.8 (1L) (Tris(hydroxymethyl)aminomtehane)                  

To weight 181.5g of TRIS-BASE and adjust to pH 8.8 with HCl

Add H2O to 1L

0.5M Tris-Base pH 6.8 (1L)
To weight 60g of TRIS-BASE and adjust to pH 6.8 with HCl

Add H2O to 1L

Sample buffer 2X (10ml)

0.125M Tris-base pH 6.8...........2.5ml of Tris-base 0.5M pH 6.8

4% SDS.......................................4ml of SDS 10%

20% Glycerol...............................2.5 ml of glycerol 87%

10% b-mercaptoethanol...............1 ml of b-mercaptoethanol 100%

Add bromophenol blue (a small amount)

H2O to 10ml

Sample buffer 4X (10ml)
0.25M Tris-base pH 6.8...........1.6ml of Tris-base 1.5M pH 6.8

8% SDS.....................................0.8 g of powder SDS (chemical hood) 

40% Glycerol.............................5 ml of glycerol 100%

20% b-mercaptoethanol.............2 ml of b-mercaptoethanol 100%

Add bromophenol blue……….(a small amount)

H2O to 10ml…………………...1.4 ml

*Tris-base 1.5M: 18.171 g in 100 ml.  

Transfer buffer 10X  pH 8.4 (1L) (check the pH before the first use)

0.025M Tris-base............. 30g of Tris-base

0.192M glycine..................144g of glycine                               

H2O to 1L


Running buffer 1X  pH 8.4 (1L)
Transfer buffer 10X……….100 ml

0.1% SDS………………...10 ml of SDS 10%, or 2.5 ml of SDS 40%
 H2O to 1L

Transfer Buffer 1X  (1L)
Transfer buffer 10X……………100 ml

10% Methanol …….200 ml of alcohol
 H2O to 1L

TBS 10X pH 7.5 (1L) 

0.2M Tris-base..............24.22g of Tris-base 

1.5M NaCl......................80g of NaCl

adjust to pH 7.4 with HCl

H2O to 1L


TBST 1X pH 7.5 (1L) 

TBST 10X……………100ml

9mM Tween 20………...1ml of Tween 20

H2O to 1L

APS 10% (5ml)

APS 100%..................0.5g

H2O 5ml

Immunobloting
1.  Blocking with 5% BSA (10ml)

0.5g BSA for 10ml of TBST 1X 
sodium azide 0.1% (final concentration)

Immerse the membrane with the BSA and rocker for 1h. at RT. 

Wash  with TBST 1X about 5-7 min, once.

2. First antibody (from which animal the first antibody is produced it is important for the second antibody)

0.5g BSA for 10ml of TBST 1X 
Add Sodium azide 0.1% (final concentration) after the first use Antibody (dilution as recommended by the company)

Immerse the nitrocellulose membrane with the mix first antibody and let on the rocker O.N. at 40C. Proceed to washes:

Fast washes with TBST 1X, 3 times 

Washes with TBST 1X about 5-7 min, 3 times.

3. second antibody (anti mouse –anti rabbit etc… according to the first antibody)

0.5g BSA for 10ml of TBST 1X 
Antibody (dilution as recommended by the company)

Immerse the nitrocellulose membrane with the mix second antibody and let on the rocker 1h. at RT. Proceed to washes:

Fast washes with TBST 1X, 3 times 

Washes with TBST 1X about 5-7 min, 3 times.

