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Western Blot Protocol

Users are expected to know the molecular weight of their proteins and to have previously studied materials on the Western blot method concepts. This protocol should not substitute for common sense. If you do not understand the procedure, you need to ask
Running the Gel

1. Print out a Western Blot data sheet and fill in as much information as possible before starting.
2. Thaw samples on ice.
3. Boil samples for 10 minutes at 97oC.
4. Choose a gel (In general: We use BioRad Precast Gels – stored at room temp):
a. If your protein of interest has a high molecular weight, a lower percentage gel is the best choice.
b. If your protein of interest has a low molecular weight, a higher percentage gel is the best choice.
c. Note: Whether or not you want to cut your gel to run 2 westerns on 1 sample set can also help you decide which percentage gel to use as different percentages will separate better than others
1. Or the side of the -20oC freezer for a chart

5. Prepare fresh running buffer:

a. 50mL of 20x XT-MOPS solution (Stored at room temperature).

b. 950mL of MilliQ water.

i. Store 1x Running Buffer at room temperature

6. Remove gel cassette from packaging and rinse well with MilliQ water.
7. Use a razor blade to loosen the sticker strip from the bottom of the gel cassette.

a. Note: The tank will not be able to generate a current if this sticker is not removed!
8. Place gel cassette into tank.
9. Fill sample reservoir with running buffer until it overflows.
a. Once full, gently remove the comb.
b. Fill a 20cc syringe / large gauge needle with running buffer and wash wells out
i. You will see acrylamide pieces leaving your well if you look from the right angle.
ii. This will ensure that your sample lies flat in the bottom of the well and does not have anything extra that it has to migrate through…
10. Fill rest of tank with running buffer until it reaches the “full” line on side of tank.
11. Once samples are thawed on ice, vortex them and then load appropriate volumes into lanes according to how you filled out the WB data sheet. Return samples to freezer immediately.
a. If you have wells without sample, fill them with 30µL of Laemmli buffer / BME to ensure that the gel runs completely straight.
b. Volumes will vary for samples based on:
i. The number of lanes per gel…
1. For example: Our gels typically have 12 sample lanes that can hold a maximum or 40µL and two lanes designed to hold smaller volumes for your standard.
ii. The amount you choose to load (can load) based on your protein assay.

iii. Load any appropriate (+)/(-) controls.

12. Load 10µL of molecular weight standard into well(s) designated on your WB data sheet.

a. Note: If you’re going to cut blots vertically, standards are a great way to keep orientation…
13. Run the gel for 2 hours @ 120V
a. If your tank is filled to the “full” line, this time and voltage will get your sample dye front right to the bottom of the gel.  This ensures good spread of your proteins and that none of your proteins or molecular weight standard bands have run off the bottom of the gel.  
b. Always check the standards to ensure optimal sample separation.
While Gel is Running:

1. Prepare transfer buffer:

a. 100mL of 10x transfer buffer (Stored at room temperature)

b. 900mL of MilliQ Water

i. Store 1x Transfer Buffer at room temperature.
2. Cut PVDF membrane(s) to mimic the size of your gel.

a. You may want to cut a corner of the membrane on a diagonal as an orientation marker at this point…

3. Using tweezers, remove protective sheet covers from the membrane and place into a WB box.

a. Note: Never touch the membrane with your fingers – even if you are wearing gloves!

4. Wash the membrane once with methanol (MeOH) for at least 30 seconds to activate the PVDF

a. Be sure the entire membrane is fully covered

5. Put MeOH into the appropriate waste container and wash the membrane once with MilliQ water.

6. Replace MilliQ wash with 1x Transfer Buffer.

7. Place membrane(s) in Transfer Buffer unto the shaker for at least 15 minutes or until they are ready for use.

Membrane Transfer: 
1. Remove gel cassette from tank and dump running buffer from sample reservoir.

2. Separate cassette to expose actual gel by:

a. Using the raised portion of the tanks lid to push the sides apart

b. Using a flat sided tweezers or large, flat spatula to pry the sides apart

i. Whatever you use, be extra careful not to rip the gel!

3. Place a dry blotting pad against the gel and slowly remove gel completely from the side of the plastic cassette. 

4. Place the membrane directly onto the gel.
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Wet a second blotting pad in the transfer buffer remaining from the membrane preparation and place this pad on top of the membrane.

6. Place the wet blotting pad against the transfer apparatus – See Diagram of WB “sandwich”.

7. Pour extra transfer buffer over the dry blotting pad, which should be facing upwards on the transfer apparatus at this time.

8. Roll out any bubbles with an empty conical tube.

9. Place both lids onto the transfer apparatus and close.

10. Choosing transfer times and voltages:

a. Low molecular weight protein ( Transfer for less time or at a lower voltage so you don’t push your proteins through the membrane.

b. Higher molecular weight protein ( Transfer for longer time or at a higher voltage so the proteins actually have time to migrate into the membrane.

c. Transfer times and voltages will also vary based on how many gels you are transferring per a single apparatus

d. Typical example #1:

i. 1 gel in apparatus

1. Molecular weight between 30kDa and 100kDa

a. Transfer at 15V for 35 minutes

e. Typical Example #2:

i. 2 gels in one apparatus

1. Molecular weight between 30kDa and 100kDa

a. Transfer at 18V for 45 minutes

f. Typical Example #3:

i. 1 gels in apparatus

1. Molecular weight less than 30kDa 

a. Transfer at 12V for 10 minutes

g. Typical Example #4:

i. 1 gels in apparatus

1. Molecular weight greater than 100kDa 

a. Transfer at 14V for 60 minutes

Following Transfer: Block
A blocking experiment should be performed to ensure you have the best blocking conditions for you antibody
1. Remove “Sandwich” from the transfer apparatus.

2. Using tweezers, place the membrane into a WB box containing enough methanol to completely cover the membrane and rock on shaker for 5 minutes at room temperature.

3. After 5-minute MeOH block of the membrane is complete, remove membrane from WB box and place onto a fresh blotting pad to dry.

a. Note: Drying is complete in about 15 minutes, but you can also dry for a few hours, even overnight…

b. Discard MeOH into appropriate waste container.

i. Note: Not all antibodies work well with the MeOH block and instead should be blocked in 5% dry, non-fat milk in TBST or another blocking reagent for 1hr at room temperature on the shaker followed by one 5-minute wash and three more 15-minute washes in TBST.
1.) Note: Once blocked in milk, NEVER let the membrane dry, move immediately to primary antibody…
c. Note: Once the membrane is dry, you can use an Ethanol-proof marker to write on your membrane:

i. Mark the ladders so you can see them better after all of the washes, etc…

ii. Write the number of the WB in a corner

iii. Write the name of the antibody that you are going to probe that membrane with…

Following Transfer: Gel Fixation and Pictures
1. Place the gel itself into a second WB box containing gel fixative and rock on shaker for 15 minutes at room temperature.

a. Gel fixative (stored in flammable cabinet):

i. 500mL of MeOH (50% final)
ii. 70mL of Acetic Acid (7% final)
iii. 430mL of MilliQ water
2. After 15-minute gel fixation is complete, place fixative into the MeOH waste container and wash once quickly with an excess of MilliQ water followed by four more 15-minute washes in MilliQ water on the shaker.

a. Note: You can also wash overnight.

3. Following the final wash add enough Gel Code Blue (stored at room temperature) to the gel to completely cover the gel and incubate for at least one hour (or overnight).

4. Once incubation in Gel Code Blue is complete, place Gel Code Blue into appropriate waste container and wash quickly with MilliQ water.

5. Dump MilliQ wash down the sink and wash three more times for 15 minutes with MilliQ water.

a. Note: You can also wash overnight.

6. Take pictures of gels once stained and washed and place in your lab notebook.

a. If your gel has not stained appropriately, you must restain it for documentation.

Primary Antibody Preparation and Use
1. Prepare primary antibody solutions as suggested by the company or previous experiments in the lab.

a. Typical antibody solutions we use are:

i. 5% dry, non-fat milk in 1x TBST

ii. 5% BSA in 1x TBST

1. TBST:

a. 100mL of 10X TBST (stored at room temperature in 10L carboy)

b. 900mL of MilliQ water

c. 500(L Tween-20 (Stored at room temperature)

iii. A proprietary, goat derived solution from Zymed

2. Dilute the antibody as directed by company or previous experiments in the lab.

a. Note: If the dilution is unknown, a good starting point is usually 1:1000 for WB.

3. Once the membrane is completely dry, place it into a WB box and add Primary Antibody.

a. Place 15mL of primary antibody solution in the larger WB boxes. 

b. Place 10mL of primary antibody solution in the smaller WB boxes.

4. Place the boxes on the rocker in the 4ºC cold room overnight or for 1hr at room temperature.
a. Note: You can also incubate over the weekend or for more than just one night.

b. Note: If you wrap the WB box in parafilm, it will keep your primary antibody solution from spoiling.

5. Following the incubation in primary antibody, collect the Primary antibodies in 15mL conical tubes labeled with the following information:

a. Your name

b. The Date

c. The name of the Antibody

d. Company, Catalog # and Lot #

e. Species

f. Dilution and solution diluted in

g. Number of times used

i. Store at -20oC

1. Note: Primary antibodies are very expensive, so you want to save antibody whenever possible.  

2. Typically antibody solutions can be used 2 to 3 times before they need to have fresh stock antibody added to them – but this is dependent upon the abundance of your protein of interest as well as the concentration of the stock antibody…

6. Add enough 1x TBST to cover the membrane completely and do a quick 30 second hand swirling wash to remove any excess primary solution.

7. Remove wash and replace with fresh 1x TBST.

8. Place membrane on shaker for 15 minutes at room temperature.

9. Wash an additional 3 times for 5 minutes a piece.

Secondary Antibody Preparation and Use

1. The secondary antibody you want to use is always from the same animal that the primary was harvested from.

a. Example:

i. If your primary Ab = Rabbit Anti-Actin

ii. Then your secondary = Anti-Rabbit HRP

2. Prepare your secondary antibody in the same solution you used for your primary antibody.

3. We dilute all of our HRP secondaries at 1:5000.

4. Following the final 5 minute membrane wash, add 20mL of appropriate species of secondary antibody solution to each WB box regardless of its size.

5. Incubate in secondary antibody for one hour at room temperature on rocker.

6. Following incubation, dump off secondary (no need to save).

7. Add enough 1x TBST to cover the membrane completely and do a quick 30 second hand swirling wash to remove any excess secondary solution.

8. Remove wash and replace with fresh 1x TBST.

9. Place membrane on shaker for 15 minutes at room temperature.

10. Wash an additional 3 times for 5 minutes a piece.

Developing

1. Set up a film cassette for developing the membrane:

a. Place a sheet protector into the cassette

b. Make sure to tape it to the cassette so it does not move around

2. In a black WB box, add a 1:1 mix of the chemiluminescence developing solutions:

a. Note: Always use different pipettes for each bottle – NEVER MIX THEM.  If the two solutions get mixed together in their bottles, the reaction will begin and run until completion, i.e. and they will not work for the next person who tries to use them!
b. Western Lightening chemiluminscent kit is stored at 4oC

c. Super Signal Western Lightning is stored at room temperature

3. Remove the membrane from the final TBST wash with tweezers and blot between two blotting pads or allow excess TBST to wick off unto a Chem-wipe. 

4. Place the semi-dry membrane into the Developing solution.

a. Make sure the membrane is saturated with the solution.

i. Small blot (fits into small WB box = 4mL total)

ii. Large blot (fits into large WB box = 6mL total)

5. Incubate membranes on shaker for 1-2 minutes.

6. Remove membrane from developing solution and again blot between two blotting pads or allow excess substrate to wick off unto a Chem-wipe. 

7. Place membrane into the cassette inside the sheet protectors in an orientation that you know:

a. Cut top corner = Upper left of membrane

8. Push out all bubbles from in between the sheet protector using Chem-wipes.

9. Close film cassette tightly.

10. Before exposing film to membranes in the cassette, fold down the top left corner of the film so you know your exact orientation when the film comes out of the processor.

11. Take multiple exposures of the membrane while in the dark room. 

a. Start with a 1 minute exposure.

b. While the 1 minute film is being processed, put down another film for a longer exposure.

c. Once your 1 minute film comes out, you can decide if you need more or less exposure and if you do need more, you’ve already got a film started.

12. Label the films BEFORE you remove the membrane from the cassette.

13. The membrane can be packaged and stored in TBS (without the Tween) at 4oC in case it is needed in the future.  

Recipes:
1x Running Buffer: 




1x Transfer Buffer: 
50mL of 20x XT-MOPS buffer 


100mL of 10x Transfer buffer
900mL of MilliQ water



900mL of MilliQ water

1x TBS:





1x TBS-TWEEN (1x TBST): 
100mL of 10x TBS




100mL of 10X TBS
900mL of MilliQ water



900mL MilliQ water







500µl Tween-20

Gel fixative:

500mL of MeOH 

70mL of Acetic Acid 

430mL of MilliQ water
Ordering Information:
	Product
	Company
	Catalog #
	Storage Info.

	Criterion Apparatus
	BioRad
	165-6001
	WB Shelf

	Transfer Apparatus
	BioRad
	170-3940
	Bench-top

	10% Gels
	BioRad
	345-0111
	Room Temp, WB shelf

	12% Gels
	BioRad
	345-0117
	Room Temp, WB shelf

	4-12% Gels
	BioRad
	345-0123
	Room Temp, WB shelf

	20x XT-MOPS
	BioRad
	161-0788
	Room Temp, WB shelf

	Laemmli Buffer
	BioRad
	161-0737
	Room Temp, WB shelf

	BME
	Sigma
	M7154
	Room Temp, Chemical cabinet

	Molecular Weight Std.
	BioRad
	161-0373
	-20oC, WB Std. / Secondary Box

	10x Transfer Buffer
	BioRad
	161-0771
	Room Temp, WB shelf

	Methanol
	Sigma
	439193
	Flammable Cabinet

	HyBond PVDF
	GE
	RPN303F
	WB Drawer

	Acetic Acid
	Sigma
	A6283
	Flammable Cabinet

	Gel Code Blue
	Fisher
	PI-24592
	Room Temp, back-up in cold room

	Blotting Pads
	BioRad
	1703967
	WB Drawer

	Tween-20
	BioRad
	170-6531
	Room Temp, WB shelf, back-up in chemical cabinet

	Western Lightning
	Thermo
	32106
	4oC

	Super-Signal ECL 
	Thermo
	34075
	Room Temp, WB shelf

	HyBlot Film
	Denville
	E3018
	Room Temp, WB drawer
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