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Size Reduction of Riboprobes:
We and others have pubished the observation that smaller probes (300 bases <) tend to give better in situ hybridization results than longer probes (Wilcox et al 1986; Lawrence, Singer, 1985). However for many years my laboratory had very good results using full length riboprobes for hybridization which ranged in size from 300 to 1200 bases long without any size reduction. Our concern has always been specificity of the hybridization probe. We felt that any attempts to reduce the size of the probes may reduce the specificity of the hybridzation since the probe would be randomly cleaved producing a smear on sizing gels rather than a single band of a particular size. We therefore advocated the use of coctails of shorter probes produced by limiting the size of the cDNA template if sensitivity was an issue. However we never found the need to do this since our hybridization results with probes as long as 1200 bases were satisfactory. We recently looked at this issue in greater detail and reevaluated the effect of size reduction of riboprobes by alkaline hydrolysis on the subsequent in situ hybridization signal.

 


Figure 3. Effect of alkaline hydrolysis of 35S-POMC riboprobe on probe size and hybridization to rat pituitary sections. A 600 base POMC riboprobe was subjected to alkaline hydrolysis for different periods of time and used for a hybridization probe to frozen sections of rat pituitary. X-ray film autoradiography was used to visualize the size of the probes after gel electrophoresis and the results of the in situ hybridizations. Note the smaller probe preparations showed a lot of size heterogeneity but displayed strong hybridization to the anterior and intermediate lobes of the pituitary without a corresponding increase in background in the posterior lobe.
 

The method used for alkaline hydrolysis was as previously reported by Angerer and colleagues (Cox et al 1984b; Angerer et al 1987). After transcription the probe is dissolved in 50µl of DEPC-H2O and an equal volume of 0.2M carbonate buffer pH 10.2 (80mM NaHCO3, 120mM Na2CO3 - made fresh or stored in small frozen aliquots) added. The probe is then incubated for varying periods of time at 60oC and the following formula used to determine the approximate probes size (this is by no means exact):

 

t = (Lo - Lf)/k(Lo)(Lf)

 

t = time in minutes

k = 0.11 strand scissions/kb/min

Lo = initial length in kb

Lf = desired length in kb

 

After digestion the probe is neutralized by adding 3µl of 3M NaAc, pH 6.0 and 5µl of 10% (v/v) glacial acetic acid. The probe can then be precipitated and stored under ethanol. X-ray film autoradiography suggests that the hybridization signal is improved using hydrolyzed probes without a corresponding increase in background (Figure 3). We are currently evaluating the results of these hybridizations at the cellular level by emulsion autoradiography. Further work is being done to evaluate the results of hybridization to lower copy number mRNAs.

 

