
NORTHERN BLOT HYBRIDIZATION OF RNA (ZETA-PROBE MEMBRANE) 
 
 
A.  RNA gel electrophoresis 
 
1.  Gel preparation: Determine amounts of agarose, 10X MOPS buffer, 37% formaldehyde, and 

ddH20 to make a 1.2% agarose gel with final concentrations of 1X MOPS/6.3% 
formaldehyde.  Melt the agarose in the ddH2O + 10X MOPS and cool to 65˚ C.  Then add 
formaldehyde and pour gel (in hood, fumes will be strong).  Cover gel with saran wrap when 
hardened if not using immediately - don’t let it dry out.  The gel should be as thin as 
possible.   

 
2.  Sample preparation:  RNA samples should be resuspended in ddH2O in a final volume of 3.5 

µl (keep on ice until denatured).  To each sample, add 5 µl formamide, 1.5 µl 10X MOPS 
buffer, and 2 µl 37% formaldehyde.  (N.B. The formamide/10X MOPS/formaldehyde 
solution can be premixed in bulk and 8.5 µl added to each sample.)   

 
3.  Heat RNAs 5 min at 65˚ C to denature, chill on ice.  Add 2 µl of dye mix and load onto gel.  
 
4.  Electrophorese at 5 V/cm (or less) with buffer recirculation.   
 
5.  Transfer the gel by capillary action overnight to Zeta-Probe (BioRad) in 10X SSC.  Wet 

membrane in water, then 2X SSC for 5 min. before transfer (also wet top Whatman papers in 
2X SSC).   

 
6.  After transfer, rinse blot in 2X SSC to remove any adhering agarose.  Let air dry until just 

damp.  Expose the blot to UV light (Stratalinker) to crosslink the nucleic acid to the 
membrane.  The blot is now ready for prehybridization. 

 
 
Notes: 
 - Be sure that the RNA samples are not in Tris (i.e. resuspend RNA in ddH2O, not TE), 
 since Tris reacts with formaldehyde, resulting in incomplete RNA denaturation. 
 
 - I generally load 1-2 µg of poly A+ RNA or 10-20 µg of total RNA per lane depending 
on  the size of the wells.   
 
 - For molecular weight standards, the BRL RNA ladder works well.   
 
  
B.  Hybridization 
 
1.  Prehybridize in hybridization solution (w/o probe) at least 30 min. at 65˚ C. 
 
2.  Probe preparation: double stranded 32P-DNA probes prepared by random hexamer labeling 

are usually sufficient.  Probe should be boiled before adding to hyb solution (except for RNA 
probes, which should just be heated).  In general, the hybridization mix should not exceed 



106 cpm/ml, and volume should be just enough to ensure that the membrane is evenly wet 
and that the solution can move fairly freely. 

 
3.  Hybridize blot with probe overnight at 65˚ C.   
 
 
4.  Washing: 
 
  a.  40 mM NaPO4 pH 7.2/1 mM EDTA/5% SDS, 30 min. at 65˚ C X 2.  

 b.  40 mM NaPO4 pH 7.2/1 mM EDTA/1% SDS, 30-60 min. at 65˚ C X 2. 
 
5.  Wrap blot in saran wrap and expose to film.  (Keep the blot moist in case you want to strip off 

the probe and reprobe the filter.) 
 
6.  Stipping probe: 
 
  2 mM Tris-HCl pH 8.0/1 mM EDTA/0.1% SDS/0.2% NaPPi, 2 X 15 min. at 80˚C.   
 
The blot is now ready for another round of prehybridization/hybridization.  Blots can be stored 
damp in saran wrap at 4˚ C.   
 
 
C.  Solutions 
 
10 X MOPS buffer:      For 1 liter 
 200 mM MOPS, pH 7.0    41.6 g MOPS 
 50 mM NaOAc     4.1 g NaOAc (anhydrous) 
 10 mM EDTA      20 ml 0.5 M Na2EDTA pH 8.0 
         pH to 7.0 with NaOH 
Store in dark bottle.       
          
 
 
Dye mix: 
 1 X MOPS 
 15% ficoll 
 bromphenol blue/xylene cyanol to taste (~0.01% each) 
 
 
Hybridization buffer:      For 100 ml 
 1 % BSA      1 g BSA 
 0.5 M NaPO4 pH 7.2     50 ml 1M NaPO4 pH 7.2 
 1 mM EDTA       0.2 ml 0.5 M EDTA pH 8.0 
 7 % SDS      35 ml 20% SDS 
 
Heat to ~65˚ C while dissolving, then filter sterilize.  If left at RT over time, HB will develop 
significant precipitate.  Just heat to 65˚ C before use to redissolve.   



 
 
1 M NaPO4 pH 7.2: 
 
 For l liter 
 268.07 g Na2PO4.7H20 
 4 ml 85% H3PO4 
 
 
20X SSC:       For 1 liter 
 3 M NaCl      175.0 g NaCl 
 0.3 M sodium citrate     88.2 g Na3citrate 


