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Gel Electrophoresis and Western Blotting using the LiCor Odyssey scanner 11/02/21 WSC 
Supplies and Materials: 

PreCast TGX Gels 50ml per well 4-15% Gradient 10 wells   BioRad catalog  # 4561084   Undercounter Fridge #4
PreCast TGX Gels 20ml 4-15% Gradient 12  wells    BioRad catalog # 4561085 Undercounter Fridge #4
PreCast TGX Gels 15 ml 4-15% Gradient 15 wells BioRad catalog # 4561086 Undercounter Fridge #4
PreCast TGX Gels 50ml 10% gels 10 wells  BioRad catalog # 4561034 Undercounter Fridge #4
10X tris/glycine/sds buffer (“Running Buffer”) 5 Liter box BioRad catalog# 161-0772 Western Bench
10X tris/glycine Buffer 5 Liter Cube (“Transfer Buffer”) BioRad catalog # 161-0771  Western Bench
Loading/Sample Buffer Laemmli SDS-Sample Buffer 50ml  (6X, Reducing) - #BP-111R Western Bench 1st drawer. 
Gel Loading Tips  USA Scientific catalog 1022-0600 1st shelf of western bench 
Dual Color Molecular Weight Markers 500ml   BioRad cat #  1610374Freezer 7 2nd shelf box aliquoted into 10ml (use 10ml per lane/well for ladder markers) 
100% Methanol Sigma cat # 179337-500ML or Ethanol  Flame Cabinet in S345
Thick Blot Filter Paper, Precut, 7.5 x 10 cm  BioRad catalog #1703932  Western Bench 1st drawer. 
Licor Intercept Blocking/Incubation  Buffer (500ml)  Licor catalog # 927-70003  Undercounter Fridge #4 side
Transfer Membrane PVDF  - Immobilon-FL (optimized for fluorescence) EMD/Millipore catalog # IPFL00010 1st shelf of western bench or precut in Western Bench 1st drawer.
LiCor incubation box (protects membranes from light)  (Medium size) LiCor catalog # 929-97210  Western Bench 1st drawer. 
20X TBS Tween-20 Buffer Thermo Fisher catalog # 28360  Western Bench 1st shelf
10X TBS Thermo Fisher BP2471-500ml Western Bench 1st shelf
RDye® 680RD Donkey anti-Mouse  Secondary (Red) LiCor catalog #  926-68072  0.5mg  Undercounter Fridge #5
IR 800 CW  (False Green color) Donkey Anti-Rabbit 0.5mg  LiCor catalog #  926-32213 Undercounter Fridge #5
IR 800 CW  (False Green color) Goat Anti-Rat 0.5mg LiCor catalog # 926-32219 Undercounter Fridge #5
IR 800 CW (False Green color)  Donkey anti-Goat 0.5mg LiCor Catalog # 925-32214 Undercounter Fridge #5
Retore Stripping Buffer for western 500ml  Pierce/ThermoFisher cat # PI46430  Western Bench 1st shelf
bActin AC-15 from Mouse Sigma cat # A5441 Lot # 061M4808  -30 Freezer 5 Rack1D Box 10
A). Turn on the heating block to 95-100 degree setting. Use water to fill in the holes or alternatively, use a beaker of water on a hotplate.  The heat block is on Hui’s bench in the first bay of S371.   
Decide on the type of polyacrylamide gel: 
1). based on the expected size (molecular weight)  of your protein(s) that you want to probe. 
For example, a lower concentration gel (e.g. 7%) may resolve larger sized proteins while a higher concentration gel (e.g. 12%) may resolve smaller sized proteins. A gradient gel e.g. 4-15% gel (lower concentration at the top to higher concentration towards the bottom of the gel) may resolve a broader range of proteins.   Ask someone  if you are not sure.  2). A second consideration is how many samples you want to run on a gel. Remember that at least one lane is reserved for your molecular weight markers/ladder. You are also somewhat limited by the volume you can load in each well for each gel. 
Get the pre-cast gels from the 4-degree refrigerator Fridge. Please order more if the ones you want are low or not there. Let the gel(s) warm up to room temperature. If you are only running 1 gel, get the buffer dam from the western area as a counter balance in your gel box. 
Preparation of the Running Buffer

1 Liter  of 1x Running Buffer      (for 1 Gel Box enough for 2 gels)

900mL deionized water from the carboy by the sink 
100mL 10x Running Buffer from Stock solution (10X tris/glycine/sds buffer)  (cat #161-0772)
Prepare in a cylinder and pour into a 1 Liter bottle if needed. 

Preparing the samples

Loading/sample buffer  (blue dye) 6x solution 
Molecular Weight markers (MWM) Dual Color Markers (from BioRad) are located in the 2nd shelf  the -30 Freezer 7 . 1 aliquot of 10l can be used per lane.  
You can use the gel worksheet located on the server 
\mhserv1\mhserv1\misc\Forms        gels-(10,12,15)-wsc.doc to document your experiment.
You can  also print out the sheet with all your protein concentrations and volumes and have that sheet with you to load the correct amounts into your well. 

The  upper limit on loading is about 50 l depending on the gel
Example: using 6x blue loading/sample buffer dye:

sample #1 --- if you calculate that you need 20L of sample (from the  protein assay) then divide by 6 (1:6) and load about 3 L of loading dye with the 20L  sample.  = 20L sample +3 L of loading dye = 23 L total. 

Vortex your samples to mix thoroughly before you add the sample buffer.  Load the correct amounts into each respective tube. Change tips with each sample.  

Heat the samples (but NOT the molecular weight markers) in the 95-100-degree heating block for 5 minutes. Keep a close eye on the tubes to ensure that they do not “pop” open during the heating process. Vortex the tubes after the 5 minutes on the heat block and place the tubes in a rack on ice in the order you want to load them in, remembering that the molecular weight markers/ladder typically is loaded in the 1st lane. 
Preparation of the gels

Cut open the packaging. Pull the plastic strip off at the bottom of the gel.  This allows the electrical current to run through the gel but will keep intact the two pieces that sandwiches the gel.  Wipe the excess buffer from the gel plates.  
Setting up the Gel Box 
When running only 1 gel, use the buffer dam on the reverse side of the gel box to the gel as a counterweight/balance. Get the beige BioRad gel box (the clear tank with the beige outer chamber and electrode running module) from the western area.  Make sure the “doors” are in the open position.

Look at the gel plate. Place the side that has the white strips against the green casket of the electrode running module. Slide the gel plate (the smaller plate with the combs facing inward) straight in and secure it to the slits on the bottom of the box. Slide the buffer dam (with the side as directed on the plate inward) on the other side the electrode box opposite that of the gel plate if running one gel. If running 2 gels, make sure you label the gel box with tape to indicate which is gel #1 and #2. 
Hold the gels in place as you insert  the inner electrode running module into the outer beige gel box.  Firmly push the doors into the “closed position.” 
Place the gel box into the clear tank. The two gold electrodes should be in the center of the tank. There should be only one correct way to place the box into the tank. 
Setting up the Gel Box (continue)
Line up the tubes in the order in which you are loading i.e. 

Example:

Dual Color MWM -- Sham – TGF- – 2Gy – 2Gy+TGF- - Positive Control – Blank PBS/Loading Dye
You should load PBS/loading dye into the lanes/wells that you do not use, so that the samples will run evenly throughout the entire gel. Try not to leave samples next to “open lanes.”  
You may want to put extra diapers under your tank or place the tank onto a plastic Tupperware to catch the overflow. Pour the running buffer solution right before you want to load the samples into the tank. Start by pouring the solution into the center of the electrode running module. Pour up to the top of the gel plate. Then pour the remaining buffer solution to fill in the rest of the tank. Blow away the bubbles from the area of the combs so you can see more clearly. 
Pull on the green indentations to remove the comb from the gel plate. Pull the comb straight out. Be firm but gentle. Label the gels if you are running two gels. Check that the wells to ensure they are lined up and straighten them with a gel tip if they became crooked with the removal of the comb. 
Find the special pipette tips on top of the power box table.  Remember to use the p200 or p20 pipettes depending on the volumes you need to load. Use these gel loading tips to load your samples. 

Load each sample carefully into the wells. Practice until you are comfortable and keep good loading technique. Keep good notes on the order of the samples that are loaded and the amount (e.g. 50mg)  volumes loaded.  Note any issues or problems that arise i.e. overflow, leakage, etc. 

After you are finished, attach the lid to the electrodes. Remember that the red electrodes attach to the red anodes and the black to the black. This will ensure correct electric current flow. 

Attach the cords to the power supply box. Again, red electrodes attach to the red outlet and black electrodes to the black outlet. Turn on power box from the side.  Typically, we are running the gels at 75 V or 100V.  Check that the power box is set to Constant Voltage. Use the arrows to control up and down. Push the “running man” to start the run.

During the gel run

At the start of the run, note the amperage – roughly in the 0.02-0.06 range. Please note anything in the 0.1 or higher range. Note the bubbles. If the bubbles are very intense, turn down the voltage. The lowest allowed voltage setting by the power box is around 27V. High or low bubble intensity may also mean that the running buffer solution is bad or that the gel box apparatus is bad (please label and remove from common use) or improperly connected. 
You can decrease the voltage to extend the gel runs.

Generally, at 75 Volts, the gel run will last at least 2 hours. Some people run at 100 volts for a shorter run time. Look in once in a while to check on the status of the run. If nothing is happening to the blue loading dye and they don’t move past the stacking portion of the gel, check to see if you have removed the strip at the bottom of the gel as there would be no current running through the gel if the strip is not removed. 

If the blue dye has run off the gel, check the molecular weight markers to ensure the KDA weights that you are interested in have not run off the gel. Make the transfer buffer in cylinder during the running of the gel and place the transfer buffer into a 1 Liter bottle and put it into the 4-degree deli or fridge. This will decrease the amount bubbling from the mixture and decrease the chance of bubble formation in your transfer. 

Transfer 
Wet transfers are done in the BioRad Red and Black transfer Modules and the same clear, outer tank. Check to make sure that there is a block of ice in its white, plastic container found in the -30 freezer #7.  

Transfer Buffer 1x solution (please test the transfer buffer for your protein of interest). Some people use ethanol or methanol depending on the protein.  
For 1 L

100mL              10x Transfer buffer (10X tris/glycine Buffer 5 Liter Cube cat#161-0771)  
200mL              100% Methanol in the flame cabinet in S345  

700mL              deionized water from the carboy by the sink.
1 Liter 
Get 4 pieces of thin filter paper for each gel from the drawers beneath the power box. Get 2 pieces of the transfer white sponges from the same drawer or from near the sink. Get the black and clear sandwich module and place them into the glass Tupperware by the bench or the plastic Tupperware.  If the sponges are relatively thick/new, you may only need 2 pieces of filter paper per gel. Get a piece of the transfer membrane (or two depending on how many gels you are running) from the shelf on top of the western bench. You may need to cut the shape out or there may be same already cut in the first drawer of the western bench. NEVER touch the PVDF membrane (cat # IPFL00010) with your bare hands – always wear gloves during this part. Give the transfer membrane a quick soak in methanol (in a blue tip case cover box) for 2-5 minutes.  Pour enough transfer buffer (~500mL) to completely soak the sandwich module in the Tupperware.  Place the transfer membrane into the Tupperware along with the “sandwich” module to allow the membrane to acclimate to the transfer buffer. 
In the meantime, you can place the black and red transfer module and white plastic ice module into a large container of ice. Pour about 500ml of your transfer buffer into the tank. This further cools down your transfer buffer and decreases bubble formation later. 
Removing the Gel from the Gel Plate (and gel box)

Turn off the power box. Unplug the electrodes from the socket. Open the box lid. With gloved hands on the plates, slide the entire beige running module out and place into sink for the removal of the gel plate. Once at the sink, open the doors to release the plates from the apparatus.  Carefully remove each plate from the electrode running module. 

With your gloved hands, use the green shovel-like tool located on the 1st shelf of the western bench to “pry” open the two plates. Allow the gel to settle onto one plate.  Using a razor blade on the shelf and cut off and remove the comb portion/well portion (and the stacking area) from your gel. 
Transfer “Sandwich” 

With the “sandwich” module still soaking in the transfer buffer solution, arrange the sandwich according to the picture below.
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Place in this fashion:

Make sure that there are no air bubbles between the gel and the transfer membrane. Use your gloved hands to smooth out the transfer membrane and eliminate the air bubbles. You may need to add more transfer buffer to facilitate this process.  This is a very important step as if the transfer is not done correctly (containing air bubble), this may seriously affect your results i.e. the membrane transfers unevenly from the gel and thus obscures your banding results).
Once satisfied, place the other 2 pieces of filter paper on top of the transfer membrane. Then add the sponge. Close the covers and attach together using the white close slider.  Label the modules if you are transferring two gels. 
Transfer Box 

Place the box cover facing the black portion of the outer shell. The Clear (white) cover should be facing the Red portion of the shell. Firmly slide the piece into the shell.  Pour the remaining Transfer buffer from the Tupperware into the tank if needed to top off the tank.  Place the lid on with the red electrode into the red anode and black electrode into black anode. Plug into the power box “(red to red), etc. Turn on the power box. Set to  

100V  --- run will last 1 hour 







75V  --- run will last 1 ½ hours







50 V --- run will last 2 hours

Our typical amperage is about 0.10-0.20 at the start of the transfer. You can set the power box to keep track of the time or use your timer. Some people transfer overnight at 4 degrees (walk in refrigerator) at the lowest voltage of around 28 V. If doing the transfer at room temperature (100V, 75, or 50V), surround and cover the transfer tank with ice to avoid overheating. 
Blocking Solution

Use the LiCor Blocking Buffer located in the undercounter fridge #4. I use approximately 8-10mL of LiCor Blocking solution to block. You can use the Blocking Buffer to block your membrane and then use the same solution to incubate the primary antibod(ies) overnight, provided that you calculate the right dilution of solvent/solute and antibody concentration. Or, make a fresh dilution as described in the primary antibody section. 
Blocking

After the time has expired, turn off the power box. Remove the electrodes from the box. Take the sandwich out from the tank. Remove the sandwich from its outside shell. Save the transfer buffer if it contains methanol as this buffer can be reused within a few weeks if kept at 4 degrees. If not, please generate a waste bottle and discard as a hazardous chemical waste. DO NOT discard the transfer buffer with methanol into the sink. You can rinse the transfer box out to clean it. 

Remove the transfer membrane from the sandwich and place into a clean LiCor black incubation box. Please look in drawers if you cannot find these boxes. You may cut out portions that did not have protein in those lanes to save space. Label your membranes with the blue wax pencil or cut the membrane corner so you know the orientation.  You should see the dual color molecular weight marker in one of the lanes on the membrane.  Note for your records if you saw any bubbles between your membrane and the gel. Discard the gels into a biohazard red can. 
Use the LiCor Odyssey blocking buffer to block for 1 hour at Room Temperature. You can use 8-10mL of the LiCor Blocking buffer to completely cover the membrane. Place your membrane, protein side down to ensure proper coverage of the blocking buffer. Place the box on a rotator and set the speed to allow the liquid to “swish” around and cover the entire membrane. This helps avoid drying out your transfer membrane.  

Primary Antibodies: 
After blocking for 1 hour, you can put your primary antibod(ies)y on for overnight incubation. 

For me, I add 8mL of blocking buffer to block. After blocking, I would then add 2mL of 1x TBS with 0.1% Tween (TBST) to the blocking buffer for a total of 10mL of solution. Then, I would add the antibody. 

Please read the material datasheet for your antibody if you are not sure of the antibody concentration for that antibody. For example, if the manufacturer recommends that their antibody be used at a 1:1000 concentration, I would add 10 L of Ab to the 10mL solution for a 1:1000 Ab dilution. 
Otherwise, you can use a fresh 10ml aliquot of blocking buffer and 10 ml of Tween20 into a 15ml conical tube and add your antibodies to that aliquot  (Blocking buffer + 0.1% Tween). Remember you can generally probe up to  2 primary antibodies from different host species (mouse, rabbit, goat, or rat) on the same membrane at the same time. 
Label your box with tape with information about the membrane i.e. initials, antibody, concentration, date, etc. Place the box on the rotator  in the 4-degree walk in refrigerator for overnight incubation. 

The next day:

Remove the box from the rotator. Label and save the diluted Ab in a 15mL tube in 4 degrees for later reuse or freeze in -30. 

Wash 3 times in excess TBST. 
At this point, you will need to cover your plate in aluminum foil and protect the solution from light if you are using clear plates. You can also use the special LiCor black boxes to incubate your membrane.
Secondary Antibody
Use 10ml of LiCor Blocking Buffer to incubate the Secondary Antibody. 

Example: 

10mL of LiCor Blocking Buffer + 10ml of Tween20 (Blocking Buffer + 0.1% Tween20)
For a dilution of 1:5000 Goat Anti-Mouse IR 700 Ab --- Add 2 L of the secondary found in the 4-degree under counter fridge #5.  Please note that we are currently not aliquoting the secondary antibodies. If you notice that we are running low on the antibody, please ask William to order some more.  
Incubate the plate at room temperature for 1 hour on a rotator and protect from light if not using the black incubation boxes. 

After 1hour 

Remove and save your buffer solution and secondary antibody in a (labeled) 15mL tube in 4 degrees for reuse later.  Keep the tube away from light by wrapping the tube in aluminum foil to help prevent loss of fluorescence. 

Wash 3 times in excess TBST.

Store in 1x TBS until you are ready to scan the blots on the LiCor Odyssey. 
Licor Odyssey System

Everyone must be trained to use the LiCor Odyssey before they are allowed to use the machine. Please see William for training and user accounts. See the document using the LiCor Odyssey Near Infrared fluorescence imaging technique . Scan your blots. Make sure you do not have white or blue colored bands as they represent intensity saturation.
Export the images that you have scanned either onto the server or to your computer for analysis/quantification. Please see William if you do not have the LiCor Odyssey program installed on your computer or need help with the LiCor or exporting. 

Stripping the Antibody and Reprobing 

We can strip the antibodies off the transfer membrane and re-probe for another protein(s). This can be a time/cost saver as well as act as a control for your western results by probing for bActin.  

You may use the so-called “gentle” stripping buffer containing glycine, as the harsher stripping buffer may actually strip some protein off your membrane. Get the gentle stripping buffer from the shelf on top of the Western bench cat # PI46430 or make your own from protocol. Remove the TBS solution from your membrane. Pour enough stripping buffer to cover your membrane completely. Incubate on a rotator at room temperature for 30 minutes. After 30 minutes, remove the buffer and wash 3x in TBS. 

Check on the LiCor Odyssey to see that you have removed all bands from your membrane before proceeding to blocking your membrane again. 

Block in LiCor Odyssey Buffer for 1 hour. Repeat the primary and secondary antibody steps as outlined previously using the new primary antibody of interest. 

The harsh stripping buffer may be needed to strip bands that the gentle stripping did not remove.

Heat up the incubator/rotator. Press all three red buttons to start the machine. Allow the incubator to warm up to 55 degrees Celsius if possible. 

	Reagent
	Quantity (for 10 mL)
	Final concentration

	Tris-HCl (2 M, pH 6.8)
	   0.5 mL
	  0.1 M

	SDS
	     0.2 g
	2% (w/v)

	β-Mercaptoethanol
	     70 µL
	  0.1 M

	Ultrapure H2O
	Up to 10 mL
	

	Prepared SDS stripping buffer (without β-mercaptoethanol) can be stored for several months at room temperature


Please refer to lab protocol if you need to make up more stripping buffer solution. Use the fume hood to make the solution. Remove the TBS from the box.  Add in enough Stripping buffer to completely wet/cover your membrane. Place the box in a covered Tupperware to decrease the pungent odor. Put the item in the incubator/rotator and allow to incubate for 30 minutes.

After 30 minutes, remove the Tupperware from the incubator. Using the fume hood, pipette out the Striping buffer into the Stripping Buffer Waste Bottle.  Wash the plate and the Tupperware off with enough water until the smell is gone. Wash the transfer membrane in 1x TBS until you do not smell the Stripping Buffer. 
Check on the LiCor Odyssey to see that you have removed all bands from your membrane before proceeding to blocking your membrane again. 
Block in LiCor Odyssey Buffer for 1 hour. Repeat the primary and secondary antibody steps as outlined previously using the new primary antibody of interest. 
Please see William if you have any questions.

Licor has their own protocol which has more modifications. 
https://www.licor.com/documents/av2echh6gi172nrp1n2l
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