DNA Preparation
Restriction Enzyme digestion in 96-well plate format
	
	1x Reaction

	10x Reaction Buffer
	3.0 ul

	10x BSA

	3.0 ul

	Spermidine (100 mM)

	0.3 ul

	Enzyme (10U/ul)
	0.3 ul

	dH2O
	                         23.4 ul


Total 






         30.0 ul

Electrophoresis
Always use clean gel box and new TBE to avoid contamination.

Wells will hold ~30ul of liquid for a 150ml gel.  Leave an empty well between the ladder and the first sample (this doesn’t seem to be necessary with Genie transfer).

For 17cm gels (medium gels box), run genomic DNA at 40V for 14 hr or 32V for 16 hrs.  For 2 rows/gel (run out ~6.5cm), run at 18V for 16 hrs, 22V for 12hrs, or 45V for 6 hrs.
When finished running, photograph gel with fluorescent ruler (in Zoe’s bench) and put picture in lab notebook.

Option1:  Genie Transfer

Equilibrate nylon to 0.5X TBE (10.8g Tris Base, 5.5g Boric Acid, 0.76g EDTA, water to 2 L, pH to 8.3 with boric acid).

1. Place two bubble screens in the bottom of the tray.

2. Place cathode in tray with banana connector in upper left.

3. Place a plastic bubble screen, ribbed side down followed by scotch brite pad.

4. Fill 0.05XTBE buffer up to level of pad and squeeze out bubbles.

5. Place a thin piece of wet paper (whatman 3MM or similar) on the upper surface of the gel and invert on the pad in the genie tray.

6. Apply nylon membrane and roll out bubbles

7. Apply 1 piece paper and roll out.
8. Apply second pad and blot the same as the first.

9.  Apply additional pads or second gel following the same protocol until chamber is full.
10. Place bubble screen, ribbed side up on pad.

11. Fill with 0.5X TBE, add electrode, and cover.

12. Transfer 1.5 hr 12 volts (note the timer on our power supply is broken). (Left is (-) and  right is (+).)
13. Denature DNA by placing membrane on top of blotting paper soaked in denaturation solution (43.83g NACl, 10.0g NaOH in 0.5L ddH2O).

14. UV crosslink DNA to membrane.

15. Rinse membrane twice for 10 min in 2X SSC.

16. UV crosslink

17. Denature 10 minutes in 0.4M NaOH.
18. Rinse 10 min 10XSSC (now ready to probe).

Option 2:  Vacuum Transfer
-You may want to remove the ladder because probes tend to hybridize to it.  Also, two gels will fit on the transvac after the ladders have been cut off but not if they are complete.

1. Expose Gel to UV for 10min (15min if hybridizing to bigger pieces).

2. While exposing gel, cut out piece of zeta-probe membrane slightly larger than your gel and a piece or whatman filter paper slightly larger than your membrane.

3. Wet membrane by floating briefly in ddH2O, then submerging.  Equilibrate (i.e., submerge) membrane in 10X SSPE, until gel is finished in the UV.
4. Assemble Vacuum transfer apparatus according to manufacturer’s instructions. (place the wetted piece of filter paper on top of the metal grating; place the membrane on top of the filter paper; place wetted plastic gasket over membrane and add plastic top piece).  

5. Gently slide the gel over the membrane and plastic gasket.  Seal the edges with agarose.  Turn on suction pump and adjust to 35-40mbar (check seal).  Suction will go up~5mbar over the first 5 minutes so set at 30mbar initially.  Too much suction will cause your gel to collapse on itself and you will recover less of your DNA.
6. Depurination – 10-20 min - pour 0.25N HCl on top of gel (just to cover surface).  Leave for 10 minutes.  Check vacuum pressure.  It should not go above 40mbar. Remove liquid using paper towels to blot off top of gel.
7. Denaturation – 20 min – Denaturation solution should be fresh (less than 1-2wks old). Pour denaturation solution to just cover top of gel. After 20 min, blot off with paper towels.

8. Neutralization – 10 min – pour neutralization solution to just cover top of gel.  After 10 min, blot off with paper towels.

9. Transfer – 1-2 hrs - submerge gel in 10X SSPE (can use SSPE used to equilibrate membrane – takes abt 500 ml).  Transfer to membrane for 2+ hrs (large fragments take longer).

10. Post transfer – carefully remove gel using gloved hands and re-stain with EtBr if desired to assess success of transfer.  Mark edges of plastic on membrane and top of gel as reference for later (use a pencil).  Disassemble apparatus and place membrane on piece of clean filter paper to dry.
11. Crosslink – place membrane in crosslinker and hit auto crosslink botton.  Press Start.  You should see it count down from 1200.  Membrane can be stored between two pieces of filter paper indefinitely or probed immediately.

Probe Preparation

1. Use Stratagene Prime-it II random primer labeling kit.  Follow manufacturers instructions – PDF available online if you need it.  We use dCTP at 6000 Ci/mmol to give us super hot probes.  Perkin Elmer # BLU013Z250UC.  Perkin Elmer has given us consistently better probes than Amersham dCTP32.  
2. Determine CPM for probes. Dilute 1ul of uncleaned probe in 99ul of ddH2O.  After cleaning, dilute 1ul of cleaned probe (see below) in 99ul ddH2O.  Add 5ul and 10ul of clean and unclean probe to liquid scintillation fluid (4 vials total).  

3. To clean up probe, use ProbeQuant G-50 columns.  Spin 3000rpm for 2 min to remove liquid, add probe, spin 3000rpm for 3 min – you should have ~40ul of probe at this point.
4. Count unclean and clean probes in LSC in endocrine core lab by the darkroom in the other building.  Directions are next to the machine but have someone show you how to use it the first time (either someone in the endocrine core lab or Zoe).
5. Follow instructions in back of the Prime-It Kit manual to determine specific activity of your probe.  You should expect >= 50% incorporation for a good probe and probes >= 2X10^6 cpm/ul with fresh radioactivity.  I have used the same probe up to 4 times in a row over the course of a week without any problems.

Hybridization
1. Place membrane in piece of nylon mesh of approximately the same size.  Roll up and stuff into hybridization bottle. Pre-hyb at least 30min in Rapid-hyb mix (Amersham – above Zoe’s bench) at 65C in rotating oven at med. Speed.  Just use enough hyb sol’n to cover the membrane.  (Other home-made hyb solutions with Denhardts have worked as well).
2. Prepare probe.  Add 1-2*10^6 cpm/mL hyb sol’n and boil for 10 minutes.  

3. Remove pre-hyb sol’n (pour down sink) and add probe.  Hyrbridize in rotating over at 65C overnight at medium speed.  Takes 10-15ml in small bottles, 20ml in large.  Make sure to hybridize overnight.  Even though rapid hyb is supposed to work with even a few hours of hybridization, overnight gives more consistent, clearer results. 
Washes  – for all washes use ~10 times the volume of probe (just fill the bottle)
***NOTE:  Probes wear out – fewer rinses are needed after each use of a probe.  Probes work best after their initial use.  Check the membrane with the Geiger counter to determine when to stop rinsing.  You should find high radioactivity where you expect hybridization and low levels elsewhere.
1. Remove radioactive hyb buffer to canonical tube and freeze.  Can be re-used up to 1 week.  
2. Shake with R/T 2XSSC/1%SDS.  
3. Incubate 1 X 15 min with 2XSSC/1%SDS in rotating hyb oven at high speed (65C).

4. Shake with 65C 0.2XSSC, 0.1%SDS – check with geiger.

5. If needed, incubate 1-2 X 10 min with 0.2XSSC, 0.1%SDS in rotating hyb oven at high speed (65C).  Check with Geiger counter and repeat as necessary.  If you probe is fresh and unused, it will likely take a few more rinses – you may even need to add a 0.1%SDS rinse.
Exposure

1. Remove blot from nylon mesh and place in saran wrap while still wet.  Seal carefully – DO NOT get liquid on your film.  Place in film cassette with intensifying screen and put at -80C overnight.  

2. Develop 16-24 hours later.  Adjust exposure time as needed.  Develop as soon as removed from freezer OR after fully dry.   
Notes
1. Probes tend to give nicer results (lower background) after their initial use.

2. The newer Transcreen HE helps keep from getting any liquid on your film.  We have two of them if you need.

3. Make sure your solutions don’t have any precipitates or you will get very spotty films.  After we started filtering all of our solutions, we didn’t have any trouble with this.  All SSPE and SSC solutions are standard – check labrat.com for ingredient amounts.
