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NuPage Gel Electrophoresis and Odyssey Western Blotting

Modified from Pam Kreeger’s Protocol July, 2007
By Marta Milan
I. Sample Preparation

1. Thaw cell lysates from –80 (C freezer on ice.

2. Dilute to give total protein desired using 4X Reducing Buffer and water. Make 16uL per lane, remembering that only 12uL will be loaded.

3. Make up MW marker (25.5uL of Kaleidoscope marker:  8.5uL of 4X Reducing Buffer) 
OR  

** Get Odyssey Prestained Molecular Weight Marker (LI-COR Cat. #928-40000)
4. Vortex sample to mix.

5. Heat samples at 70 (C for 10 mins.  Use heating block on bench by window.  Make sure it is set to 70 (C in advance.

6. Spin samples.

II. NuPage Gels

Part A. Running Gel


Prep:

get 1000mL and 250mL cylinder from radiation wall




get MOPS from NuPage cabinet by Ben’s bench, refill with MOPS on fridge if running low




get antioxidant from deli fridge


Solutions:
1x Running Buffer (RB)

in 1000mL cylinder





40 mL 20x MOPS RB

use big pipette





760 mL MilliQ water

get from sink with ddH2O









cover with parafilm and tip upside-down to mix




1x Running Buffer + Antioxidant
in 250mL cylinder





200mL of 1X RB (above)
pour from 1000mL into 250mL cylinder





500 uL antioxidant

use 1000microliter pipette









cover top with parafilm and tip upside-down to mix

1. Get gel (with the number of wells that matches the experiment.

2. Remove precast gels from package (red/white box on lower right side of cold room)


     Make sure gels have same number of wells as needed for experiment (15)



* For all samples, use 4-12 % Bis-Tris gels from Invitrogen.  

Cut open and dump out liquid in sink.  

Wash outside with MilliQ water (ddH2O).  

Pull off white stripe at bottom.  

3. Lower buffer core (white compartment) into cell (clear box) and insert gel cassettes on both sides (make sure the shorter well side faces inward, or that the flat part is flat part of the gel faces you, and the bottoms of the gel and insert line up).  Insert tension wedge and lock in place (white clamp).  



*If only running one gel, be sure to place buffer dam (plastic plate) between the core and the tension wedge.

4. Fill the buffer core with 200 mL “1X RB + antioxidant”.  Make sure this section does NOT leak before adding liquid to the outside.  Carefully remove the comb (slowly pull out from top) and pipet out any air bubbles (within the gel itself, not at the top of the buffer core). Then, fill outer part of case with 600 mL of “RB.” 

5. Fill the wells with samples: 
*Use special pipette tips for easier loading and make sure to get pipettes that match tips.  The tips do not fit all the way onto the pipette.  There are extra tips in the cupboard below the WB desk.
** with Odyssey, load 1/3 to 1/5 of the normal amount of MWM because too much marker can result in very strong bands that interfere with visualization of protein bands.
- Add 3 uL MW markers to 1 well: 

a. put tip between the front and the back sides

b. slowly! release liquid into dotted rectangle comb area

c. steady pipette hand with tip resting against left hand to guide it in

d. don’t let the tip go to the bottom of the rectangle, only half-way

e. don’t push all the way down pipetting because it creates a bubble in the gel; be consistent.

- Fill remaining  wells with 20ul (10-well gel) or 12uL (15-well gel) of prepared specific sample solution.

- Fill each well slowly. Try to avoid bubbles in wells that may cause overflow into other wells

- Add 3uL MW markers to remaining wells (of any)
- When working with 2 gel plates, make sure to label the outside of the container.

6. Match the + and -electrode ends (same colors, left=red=+, right=black=-) and set the apparatus to run for 50 min @ 200V.


- Turn on (be sure Range Select is OFF). Turn Range to 250V/250A, then hit Start.


- Wait, then adjust min/max to get correct voltage.


- When done, turn down voltage, turn Range to off, then turn off.

Part B. Transferring Proteins

Prep: 
Get 1000mL tube from back wall


Get TB from NuPage cabinet by Ben’s bench


Get antioxidant from deli fridge


Get MeOH from Flammable Cabinet

Solutions:



1x Transfer Buffer (TB) + antioxidant

mix all with parafilm upside-down




50 mL 20x TB



use big pipette to put into 1000mL cylinder




1 mL antioxidant


use 1000uL pipette




200 mL MeOH 





(*100 mL for only 1 gel)


use big pipette





749 mL MilliQ water  


(*849 mL MilliQ water for 1 gel)

directly from ddH2O sink

*optional* Tris-glycine Buffer (if proteins<100kDa, SDS can reduce binding of transferred proteins to membrane)

with 20% MeOH and no SDS
7. Transfer set up:

a. Membranes can be found next to microBCA kit by window (blue-filter[thick]-membrane[thin]-filter-blue) 

b. Make tray of MeOH (not required for nitrocellulose), tray of milliQ water, and tray of TB for membranes (get plastic rectangular tray from drying shelf by window)

c. Obtain green plastic pusher from gel supply area by window

d. Add TB+antioxidant to plastic case for easy gel removal to filter paper

e. Fill 600 mL plastic beaker with TB for soak pads and membranes.

f. Get pads from NuPage cabinet, rinse/wash in ddH2O and squeeze out water.

8. Remove cell cover and leave on bench.  Take cell to sink.

9. Soak pads and filter papers [thick] in TB in plastic beaker.

10. Use tweezers to dip both sides of membrane [thin] in MeOH, then dip both sides in water and shake it a bit, and then soak both sides in TB.
a. If using nitrocellulose DO NOT soak in MeOH, just TB.
11. Unlock wedge (clamp), pour liquid out, and remove one gel at a time.  

12. Use gel knife (from NuPage cabinet) to crack open plates.  Insert knife into plate gap and separate.  Place pressure on plate with other hand.  Repeat on all sides.  Throw out the broken plate halves, and keep the gel.

13. Once open, use gel knife to cut out gel (by tracing the outline with the gel knife), remove wells and excess gel at bottom.  Throw away excess gel into sink.
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14.  Use knife and green pusher to remove gel into case with TB.  Center gel on top of filter paper.

**SOAK GEL IN TB for 5-10min to remove SDS so it won’t be carried over to the transfer tank.
15. Put two pads inside blot module [white box] (4 pads for only 1 gel).  Add filter paper and gel to top of pads perfectly: no bubbles, use green pusher to adjust and smooth.

16.  Then, add membrane (no bubbles, smooth with green pusher), filter paper, and one more pad. 

17.  Repeat steps 8-12 for second gel and this time add two pads on top.  (Note: 5 pads total for 2 gels and 6 pads total for 1 gel)

18.  Rinse cell with ddH2O.  Squeeze blot module [white box] closed (get TB excess out), place inside cell, and use tension wedge to lock in place [clamp].  There should be ~1cm gap at top.

19.  Fill inside of module with TB + antioxidant (make sure it does NOT leak). Do not fill all the way to the top.

20.  Then, fill the remainder of the cell with MilliQ water ~ 600 mL (~2cm from top).  (get ddH2O from sink). 

21.  Set up transfer apparatus at room temperature to run for 1 hour @ 30V:  Put top on cell.  Turn machine on.  Turn range to 250V/250A.  Wait, then turn dial to 30V.  See white foamy bubbles start to form on top corners of module.  

22. Clean up, remember to dispose of MeOH in waste jar under hood.

II. Odyssey Western Blotting 

Block (match to dilution of primary antibody) **Note: 2 options

5% w/v Blotto (causes higher background)
Odyssey Blocking Buffer (OBB) (preferred)
0.5g dry milk per 10mL 1x PBS  


Can be diluted 1:1 in PBS


Store at 4 (C




Store at 4 (C
Primary Abs
Dilute in OBB (combine both Abs and incubate simultaneously with membrane if using two-color blot)
Most Abs 1:1000 (up to 1:5000) dilution: Add10 (L Ab per 10 mL Soln
Add 0.1-0.2% Tween-20 to diluted antibody before incubation (to lower background)
**the two primary Abs must be derived from different host species (eg. Primaries from rabbit and mouse will be discriminated by anit-rabbit and anit-mouse secondary Abs)
*avoid using Abs from mouse and rat together – species are too similar
Secondary Abs

1:15000 dilution of antibody in OBB: 1 (L Ab per 15 mL OBB. (to detect sm amnts of protein, try 1:5000-1:10000)
Add 0.1-0.2% Tween-20 to diluted Ab as did for primary Ab.

Add 0.01-0.02% SDS to diluted Ab+Tween (to reduce background)
(combine both dye-labeled Abs and incubate simultaneously with membrane if using two-color blot)

**one secondary Ab must be labeled with a 700 channel dye, and the other with an 800 channel dye.
**if possible both secondary Abs should be derived from same host species (eg. Goat anti-mouse and goat anti-rabbit)

**use highly cross-absorbed Abs for two color detection.


Detection Reagents
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Odyssey Machine
1. Throw out gel and filters.  Keep membrane and pads.  Get clear plastic rectangular box with lid to keep and put membrane in.  Keep and rinse out pads with lots of tapwater then ddH2O thoroughly.  Rinse cell module and trays thoroughly with ddH2O.

2. Remove membrane paper from transfer buffer apparatus. **Remember which side the gel proteins transferred onto. Cut as needed- to prevent blot from drying, do in shallow dish of transfer buffer. Cut the TOP LEFT corner of each section and mark the MW standards.  To cut membrane, use razor-blade and glass plate (to trace straight along).

3. Place membrane in 20 mL block (Odyssey Blocking Buffer) for 1 hr @ RT with constant agitation (swiveling shelf). *Membrane can instead be blocked overnight at 4°C if desired. 

4. Completely cover membrane in primary solution @ RT for 1 hr with constant agitation.  To enhance signal, extend incubation at RT or O/N incubation at 4°C.
5. Pour primary solution back into its original test tube for reuse (or just pour into waste jar).
6. Wash blot 4 X 5 min in PBS +0.1%Tween-20 with gentle shaking, using a generous amount of buffer.
7. In the meantime, prepare secondary antibody solution at 1:15000 dilution of fluorescently-labeled antibody in OBB (15mL for one blot). Add 1 (L Ab per 15 mL OBB.  Avoid prolonged exposure of Ab vial to light.  Add 0.1-0.2%Tween-20 and 0.01-0.02%SDS to diluted Ab. 
8. Place membrane in secondary solution @ RT for 30-60min (no longer or will increase background) with gentle shaking.  Protect from light while incubating.  
9. Wash blot 4 X 5 min in PBS + 0.1% Tween-20 @RT with gentle shaking. Protect from light. 
10. Rinse membrane with PBS to remove residual Tween-20.  The membrane is now ready to scan.  Protect membrane from light and keep it wet until scanned.
11. Clean the scanning surface and the silicon scanning mat with EtOH and Kimwipes. 

12. Place membrane on the bottom left corner of the scanner, protein-side down, with the “top” of membrane at bottom of scanning surface.

13. Starting scans:

a. Start scan in an Existing Project:

i. click ‘file’ ‘open’ 

ii. select and open a project using the standard file dialog box

iii. click ‘file’ ‘scan’ to start a scan.


b. Start a scan in a New Project:



i. click ‘file’ ‘new’



ii. enter the directory pathway and project name in the ‘New Project’ dialog box

iii. click ‘scan’ in the New Project Dialog box to create the new project and start a scan. 

14. Continue Scan Process:

a. enter your ‘username’ and ‘password’ in the scanner login box and click ‘ok.’

b. place your sample on the odyssey scanning surface at x=1, y=1 by observing the 1cm grid lines.  The tip of the arrow in the front-left corner of the scanning surface corresponds to the origin x=0, y=0.

c. in the scanner console window, enter a ‘name’ for the scan, and select your ‘group.’

d. select ‘preset’ scanning parameters that match your sample (membrane).  If a preset with the desired parameters does not exist, adjust the ‘scan parameters’ (‘resoultion’ etc) as needed.

e. check to make sure sample is within the scan area (red rectangle) in the scanner console window.  If not, double-click outside the red rectangle, then click at the origin (lower left corner), hold down the mouse button, and drag a new rectangle.  Draw a rectangle 2cm larger than your sample in each dimension.

f. click ‘start scan’ in the scanner console window.

15. Complete Scans in the New Analysis Window:

a. enter an analysis ‘name’ and click ‘ok’ to save unaltered original images in a new analysis.  To start analyzing the images, create another new analysis (‘file’ ‘new analysis’) using copies of the original images.

b. OR enter an analysis ‘name’ and prepare the images for sizing or quantification using the image manipulation buttons (‘flip,’ ‘rotate,’ etc).  Note that some of these manipulations change quantification results.  Click ‘ok’ to creat eh new alaysis and proceed with sizing or quantification.

16. Make sure you are scanning in the appropriate channels.
     Fluorescent Dyes Appropriate for Use with the Odyssey System:
     The most current information on dye compatibility can be found on the LI-COR web site.

Dye 


Sensitivity 
Odyssey Channel

IRDye™ 800CW 
+ + + 

800

IRDye™ 800 

+ + + 

800

IRDye™ 680 

+ + + 

700

IRDye™ 700DX 
+ + 

700

Alexa Fluor® 680 
+ + + 

700

Alexa Fluor®700
+ + 

700

Alexa Fluor®750 
+ + 

700/800 (not recommended; signal appears in both channels)

Alexa Fluor®647 
+ 

700

Cy®5.5 

+ + 

700

Cy®5 


+ 

700

17. If signal is too strong/weak, re-scan the membrane at a lower/higher scan intensity setting.

18. If needed for later use, store the blot in PBS buffer at 4°C.
III. Stripping & Reprobing 

Stripping Buffer:




 *if need a more stringent buffer:

24mM glycine pH 2.0 + 1-2% SDS

24mM glycine pH 2.0 +1.5-2.0% SDS







Preheat buffer to 65°C before use







Perform shaking in water bath or oven

1. Stripping

a. Place blot in Stripping Buffer for 10-15min @ RT with shaking.
b. Replace with fresh stripping buffer and shake an additional 10-15min.
c. Wash blot in PBS + 0.1% Tween-20 for 5min with shaking.

d. Avoid over-stripping the membrane to avoid losing target proteins – if problem, reduce amount of SDS in buffer. 

2. Rinse with PBS and quickly scan blot at low resolution (337um) to see if signal has been removed.  If some signal remains, repeat stripping procedure as needed.  Intense bands or strong Ab interactions may require addition incubations in stripping buffer.  Frequent changes of stripping buffer are helpful.

3. When ready to begin next round of detection, re-block for 30-60min and proceed with Ab incubations.

