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Gel Prep/Blotting Solutions

Ethidium Bromide Stain
0.5 µg/ml EtBr

10 µl 10 mg/ml EtBr/200 ml dH20

Depurination


0.25 M HCl


20.66 ml conc. HCl (12.1 M)









dH20 to 1 L

Denaturation


0.5 M NaOH


20 g (MW=40.0)





1.5 M NaCl


87.66 g (MW=58.44)









dH20 to 1 L

Neutralization


0.5 M Tris-HCl pH 7.5
60.57 g (MW=121.14)





1.5 M NaCl


87.66 g (MW=58.44)

pH to 7.5









dH20 to 1 L

20X SSC

0.3 M Sodium Citrate
pH 7.0

88.23 g (MW=294.10)




3 M NaCl



175.32 g (MW=87.66)









pH to 7.0









dH20 to 1 L









Autoclave or filter sterilize

2X SSC






100 ml 20X SSC









900 ml dH20









filter sterilize

Blot Wash Solutions – All should be 0.2 µM filtered

Low Stringency Wash

2X SSC


100 ml 20X SSC





0.1% SDS


10 ml 10% SDS









890 ml dH20

Med-High Stringency Wash
0.5X SSC 


25 ml 20X SSC





0.1% SDS


10 ml 10% SDS









965 ml dH20

High Stringency Wash
0.2X SSC 


10 ml 20X SSC





0.1% SDS


10 ml 10% SDS









980 ml dH20


Ultra-High Stringency Wash
0.1X SSC 


5 ml 20X SSC





0.1% SDS


10 ml 10% SDS









985 ml dH20

Others
Blot Stripping Solution
0.2 M NaOH


8 g (MW=40)





0.1% SDS


10 ml 10% SDS









dH20 to 1 L

Digesting DNA

1. Digest 2.5-10ug of DNA with the correct restriction enzyme O/N oC  (usually 8ug DNA, 1ug Buffer, 1ug enzyme)

2. If not fully digested then added 8ug water, 1 ug Buffer, and 1ug enzyme. Wait at least 1 hour. Step 2 may be repeated if digestion still has not occurred.

Day 1

1. Load samples on a 0.7% agarose gel and electrophores at 50V for 2.5 - 3 hours depending on the length of your probe and level of separation required.  (the above time is sufficient to separate 1-10 kb).

a. Mix DIG-Marker II and DIG-Marker VII in the same tube and dilute appropriately.  Load ~2 ng of ladder for visualization with single-copy genes on blots with 2-10 ug DNA/lane.  

b. The ladder will not show up well when stained with Ethidium Bromide so load 15 l of 100 ng/l 1kb ladder in another lane for visual confirmation that the gel ran properly.  You can run 1 kb ladder and DIG markers in the same lane, but 1 kb ladder gives faint bands with some probes, so only do this if necessary.

Processing the gel and DNA Transfer

2. Stain gel with Ethidium Bromide and take a picture.

3. Depurinate DNA in gel by putting it in 250mM HCl solution for 10 minutes at room temperature with shaking.

a. The bromophenol blue dye should change from blue to yellow.

4. Rinse gel in DI water.

5. Denature DNA in gel by placing gel in 0.5M NaOH, 1.5M NaCl for 15 min at room temperature with shaking.

6. Repeat Step 5.

7. Rinse gel in DI water.

8. Neutralize gel by placing in 0.5M Tris-HCl pH 7.5, 1.5M NaCl for 15min at room temperature with shaking.

9. Repeat step 8

10. Equilibrate gel in 20x SSC for at least 10 minutes.

In the meantime…Prepare transfer apparatus.

11. Transfer DNA onto Nylon membrane overnight.  The Turboblotter system works very well and is easy to set up.

*Wet 4 sheets of Gel Blot Paper, 10X15cm (GB002, item#10427700) and 1 sheet of Wick, 15X20cm (GB002, item#10427712) X 20x SSC

*Wet 1 positively charged Nylon Membrane (Roche, item# 1209299) ) in ddwater

*To the bottom tray, place 20-30 sheets blot paper(item#10427900) 

*next place 1 sheet of pre-wet gel blot paper

*Wetted membrane

*next the gel, watch for air bubbles

*3 sheets of pre-wet gel blot paper

*top on the turbo blotter and fill trough with 20x SSC

*prewet Wick goes across the stack with ends in trough

*cover with saran wrap to avoid evaporation and let transfer over night.

Day 2

1. Remove transfer apparatus.

2. Place membrane on 2 sheets of Whatman paper prewetted in 2x SSC

3. Crosslink membrane on Stratalinker.

a. Press Auto Crosslink.

b. Press Start. 

4. Rinse in ddwater

Membrane can be dried and stored at 4 oC  or you can continue to   hybridization.

5. Stain gel to determine transfer efficiency (optional)

6. For each 100 cm2 of membrane, you need 20 ml of DIG Easy Hyb solution.

a. 15 ml for Pre-Hybridization.

b. 15 ml for Hybridization.

7. Place 10 ml of DIG Easy Hyb into two small roller bottles and pre-warm the solution to calculated Hybridization Temperature.

a. Tm = 49.82 + 0.41(%G+C) –600/l

b. Thyb = Tm – (20-25 oC)

c. Where:

i. Tm = melting point of probe-target hybrid

ii. (%G+C) = % of G and C in the probe sequence

iii. Thyb = Optimal temperature for hybridization of probe to target in DIG Easy Hyb.

iv. l = length of probe in base pairs

8. Place membrane in the Pre-hyb roller bottle and pre-hyb for 30 minutes.

a. Make sure membrane does not overlap at all or else you will get localized high background.

9.
Add 20 l of DIG labeled probe to 10 ml of DIG Easy Hyb.

10.
Denature the probe in the Easy Hyb solution at 68 oC for 10 minutes.  (This is the hybridization solution).

12. 11.After pre-hyb-ing, pour off solution and immediately add the hybridization      solution.

13. Cap the bottle and immediately put the bottle back in the hyb oven to rotate.

14. Hybridize overnight.

Day 3

NOTE:  From this point on, it is important not to allow the membrane to dry.  Otherwise, you will get high background.

In the morning, begin thawing the 10x Blocking Buffer, which can be found in the -20  oC in the chemical room.  It is in 20 ml aliquots which is sufficient.

Make all the buffers to 1x concentration:


Dilute 10x Maleic Acid Buffer in ddH20.


Dilute 10x Washing Buffer in ddH20.


Dilute 10x Detection Buffer in ddH20.


Dilute 10x Blocking Buffer in 1x Maleic Acid Buffer.



**Save 40 ml of the 1x Blocking Buffer for antibody dilution.

1. Remove the roller bottles and set the hyb oven to High Stringent Wash Temperature.  Low stringency washes can be done in the oven while it heats to high-stringency temperature.

2. Wash Temperature is determined by examining probe characteristics:

	Homology to Target
	GC-content
	Buffer
	Temperature

	80-100 %
	Average (~40%)
	0.5x SSC

0.1% SDS
	· 65 oC if probe is >100 bp

· <65 oC if probe is <100 bp

	< 80 %
	Average (~40%)
	0.5x SSC

0.1% SDS
	Approx. 60 oC

	80-100 %
	High (50%)
	0.1x SSC

0.1% SDS
	68 – 70 oC


3. After overnight hybridization, pour off hybridization solution into a 15 ml conical vial for future use.  Store at -20 oC.

* if hyb solution/probe is reused it should be heated to Tm hyb for 10 min. before adding it to the membrane

4. Immediately fill the roller bottle with Low Stringency Buffer at room temperature and roll by hand or in the hyb oven for 5-15 minutes.

5. Preheat the High Stringency Wash Buffer to the correct temperature (see above chart).

6. Pour off the used buffer and re-fill the bottle with additional Low Stringency Buffer and roll by hand or in the hyb oven for 5-15 minutes.

a. It usually takes about 30 minutes for the hyb oven to get up to temperature.

7. Pour off the Low Stringency Buffer and fill the bottle with the appropriate High Stringency Buffer (preheated) and incubate at the correct High Stringency Wash Temperature for 15 minutes.

8. Pour off the used High Stringency Buffer and re-fill the bottle with pre-heated High Stringency Wash Buffer and incubate at the wash temperature for 15 minutes.

Detection of Probes

9. Add 100 ml of 1x DIG Wash Buffer to a Tupperware or Corning dish.

10. Transfer the membrane(s) to the dish containing 100 ml of Wash Buffer.

11. Incubate at room temperature for 2 minutes.

12. Pour off the Wash Buffer and add ~160 ml of 1x Blocking Buffer (chemical rm freezer, malic acid in cold rm).  Alternatively, transfer membrane(s) to a new dish containing the Blocking Buffer.

*blocking buffer is stored @ 10X in –20 C. Dilute BB  to 1X concentration in 1X maleic acid buffer

13. Incubate blots for 30 minutes at room temperature with shaking.  (Incubating for up to 3 hours will not hurt the experiment).

a. Check every 10-15 minutes to make sure the blot is not on the walls of the dish and that the blot is submerged.

b. If the blot is stuck on the sides of the dish, this can lead to drying of the blot and high background at that spot.

14. While the blot is Blocking, prepare antibody solution.

a. Centrifuge the antibody in the cold room at 10,000 rpm for 5 minutes.

b. Add 4 l from the top of the stock of antibody and add it to the 40 ml of 1x Blocking Buffer you saved.  (this is a 1:10,000 dilution).

15. Pour off the Blocking Buffer and immediately add the Antibody Solution.

16. Incubate the Blot for 30 minutes at room temperature with shaking.

a. Check every 10-15 minutes to make sure the blot is not on the walls of the dish and that the blot is submerged.

b. If the blot is stuck on the sides of the dish, this can lead to drying of the blot and high background at that spot.

17. Pour off the Antibody Solution and wash the membrane with 100 ml of 1x Wash Buffer at room temperature for 15 minutes.  Repeat the wash one more time.

* Washing/storing the membrane o/n will not hurt

18. Equilibrate the membrane in 40 ml of 1x Detection Buffer for 3 minutes at room temperature.

19. For one 10cm x 15cm blot, you will need 1 ml of diluted Substrate Solution (CDP-Star Chemiluminescence substrate)

20. Dilute the conc. Substrate 1:200 in Detection Buffer.  Mix well. 

21. Place membrane in plastic. cover with substrate soln and seal

22. As evenly as possible, pipette the Substrate Solution over the blot.

23. Quickly, roll a second sheet of transparency film over the blot, being careful to force out air bubbles.

24. Do not try to smooth out air bubbles once the transparency is on top as this will lead to increased background.  Just get as many bubbles out and away from the surface of the blot as possible.

25. Seal the blot with the heat sealer on setting 10 with 3- 4 presses of the sealer.

26. Trim the excess transparency, tape it to your cassette and expose to X-Ray film.

a. Start with a 15 - 30 minute exposure and adjust as necessary

Storing and Stripping Blots

1. After you have exposed your blots to film and you are ready to stop, store the blot in 2x SSC at 4 oC or strip the blot and store at 4 oC.

2. To strip, cut away the transparency and put the blot in ddH20 for 1 minute.

3. Wash the blot in Stripping Buffer for 15 minutes at 37 oC with shaking.

a. Stripping Buffer:  0.2M NaOH, 0.1% SDS.

4. Pour off Stripping Buffer and repeat.

5. Rinse membrane in 2x SSC and store the blot in 2x SSC at 4 oC.  Alternately, you can rinse the membrane in ddH20 and store dry at 4 oC after stripping.

