* Gloves, radiation badge, and protective labwear should be worn when doing this procedure.
Northern Blot

1. Prepare and electrophorese RNA gel as described in RNA gel protocol.

2. Transfer:(Using Bio-Rad Trans-Blot semi-dry transfer system):

a. Saturate several pieces of precut thick filter paper and precut nylon membrane with 0.5X TBE and equilibrate for at least 10 minutes.  (Make sure the filter paper and the membrane are cut to the same dimensions as the gel).

b. Begin the assembly:  

1. Drain off several pieces of the filter paper and lay it flat on the platinum anode.  Use a clean pipette to roll out any air bubbles that may be trapped under the filter paper.

2. Place the equilibrated membrane on top of the filter paper and roll out the air bubbles.

3. Carefully place the gel on top of the membrane, well side up.  Make sure all the edges are aligned with membrane and that air bubbles are rolled out. 

4. Place several more pieces of wetted filter paper (drained) on top of the gel.  Roll out air bubbles and place approx. 15ml transfer buffer (0.5X TBE) on top of the stack to resaturate the sandwich.  Remove excess buffer from the anode electrode surface.

5. Place the cathode plate assembly on the top of the sandwich and lock into place.  

6. Place the safety lid over the top and plug unit into power supply.  

c. Run at 5-20 volts for 30 minutes.

d. Turn off the power supply and remove safety cover and cathode electrode plate.  Disassemble the sandwich and discard the filter paper.  Recover the membrane using clean forceps and place on a new piece of filter paper, RNA side up. (This is the side that was in direct contact with the gel during transfer).  Cut the membrane on the corner with sample #1 so you will know the orientation of the membrane.

e.   Stain the membrane with 0.03%methylene blue in 0.3M sodium acetate (pH 5.2) for 45 sec and destain in water for 2 min.  If necessary you may also stain the gel with ethidium bromide to see if any RNA remains in the gel.  If it has transferred completely, there should not be any RNA left in the gel.  

f. Mark the 18S and 28S bands with a pencil on the edge of membrane.

3. Cross-link the membrane, RNA side up in the Strata-linker.  (Turn on, press “reset”, press “auto cross link”, and press “start”.)

4. Hybridization:

a. Turn on the hybridization oven to 60-65°C for RNA probe (42-45°C for DNA probe).  Take the 32P from the freezer and place behind radioactive shield to thaw.

b. Soak the membrane in 2X SSC prior to pre-hybridization for at least 30 minutes.

c. Aliquot 8ml of FPH in 37°C water bath.  FPH with 2X SSC and 0.2% SDS seems to work best, but alter as needed.

d. Boil salmon sperm DNA for 5 minutes in heat block, place on ice, and add 100ug/mL to pre-hyb. and hyb. solution (20ul/2mL FPH = 80uL for 8mL FPH).

e. Place the membrane in hybridization tube and pre-hybridize the membrane in the prewarmed FPH for 1-4 hours at the correct temperature.

f. Once the probe is ready, add the probe to 8mL warm FPH and add to bag.  Hybridize overnight at the correct temperature with agitation.

5. Washes:

a. After the membrane has been probed, never allow it to dry out until it is ready to strip, as drying may cause the probe to permanently bind to the membrane.  It is best to add the wash solutions immediately.

b. Remove nylon membrane with forceps and place in Tupperware container.  Pour hybridization solution out in designated radioactive waste.  

c. Recommended washes:

1. Low stringency wash:  2X SSC/0.1% SDS. Incubate 5 minutes at room temp, change wash solution, and repeat.

2. High stringency wash:  Pre-warmed (68°C for RNA, 42°C for DNA) 0.1X SSC/0.1% SDS.  Incubate 15 minutes at hybridization temp.  Change wash solution and repeat.  After each wash, monitor the membrane with the Geiger counter.  Stop washing when the area where the probe should be is very radioactive but the radioactivity decreases above and below this area. (Usually wash 3 times, each time 30 minutes)

3. Remove final wash solution and rinse membrane in2X SSC at room temperature.  Place the membrane on a piece of filter paper that has been soaked in 2X SSC.  Wrap filter paper/membrane in plastic wrap, RNA side up.  Process image by phosphor imager.

4. To strip the blot, boil ≈300mL 0.1% SDS and pour over the membrane behind the radioactive shield.  Let sit until solution reaches room temp.  Monitor with Geiger counter.  The membrane can now be reprobed or wrapped in plastic wrap and stored at 4°C for later use.

5. Record the radioactivity use on forms. 

Materials needed:

Thick filter paper (Fisher 09-820E)

Nylon transfer membrane (Nytran – Schleicher & Schuell 10416296)

TBE (Fisher BP1396-86)

Formamide prehybridization/hybridization buffer (Ambion 8677)

Salmon sperm DNA (Stratagene 201190)

Strata-linker

Hybridization oven

32P (ICN 32015H)

Solutions needed:

0.5X TBE:

50ml 5X TBE

450 ml H2O

500ml 0.5X TBE

0.3M sodium acetate:

2.46g Na acetate

100 ml H20

0.03% methylene blue:

3.75mg methylene blue

12.5 ml 0.3M Na acetate

20X SSC:

3M NaCl

0.3M Na3citrate.2H2O

Adjust pH to 7.0 with NaOH

2X SSC:

50ml 20X 

450ml H2O

500ml 2X SSC

0.2% SDS:

0.2g SDS

100ml H2O

0.1% SDS:

0.1g SDS

100ml H2O

0.1x SSC/0.1% SDS:

25ml         2xSSC

250ml     0.2% SDS

225ml             H2O
* Before using radiolabeled isotopes in the lab, you must be properly trained and observed by Radiation Safety Officer.
Making probe:

Step1:

1 ug template =  ____ ul

nuclease-free H20= _____ ul 

ATP  = 1 ul

CTP = 1 ul

GTP = 1 ul

10X buffer = 2 ul

____________________________

TOTAL 13 ul

Pipet well, short spin:

Add 32P-UTP = 5ul

SP6 = 2 ul

Mix well by pipetting

Incubate 10 minutes at 37°C

Add 1 ul Dnase

Mix well by pipetting

Incubate 15 minutes at 37°C.

Prepare column:

Vortex

Break off end

Loosen cap

Spin 1 min at 700 X g

Add 1ul probe to 99 ul H2O

Add 30 ul sterile TE to the remaining probe and add entire volume to the top of the column slowly.

 Put on lid and spin 2 minutes at 700 X g.

Scintillation Counts:

Add:  2 ul to total vial the 1:100 dilution

                    2ul to the column vial the column eluate

