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Summary. In situ hybridization (ISH) at the electron 
microscopic (EM) level is essential for elucidating the 
intracellular distribution and role of mRNA in protein 
synthesis. Three different approaches have been applied 
by the investigators in this EM-ISH study: pre- 
embedding method; non-embedding method using 
ultrathin frozen sections; and postembedding method. In 
order to obtain satisfactory morphological preservation 
and retain the messages, we routinely utilized 6 pm- 
thick frozen sections fixed in 4% paraformaldehyde for 
the preembedding method and tissues embedded in LR 
White resin for the postembedding method. The 
hybridization signal intensity by the postembedding 
method was lower, and non-specific signals were 
relatively frequent, in comparison with the pre- 
embedding method. The preembedding method thus 
appears to be easier and better than the postembedding 
method from the viewpoint of applicability and 
preservation of mRNA, although quantitative analysis of 
the expression of mRNA is rather difficult in the 
preembedding method. EM-ISH is considered to be an 
important tool for clarifying the intracellular localization 
of mRNA and the exact site of specific hormone 
synthesis on the rough endoplasmic reticulum. The 
simultaneous visualization of mRNA and encoded 
protein in the same cells using preembedding EM-ISH 
and subsequent postembedding immunoreaction with 
protein A colloidal gold complex is also described. This 
ultrastructural double-staining method for mRNA and 
encoded protein can be expected to provide an important 
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clue for elucidating the intracellular correlation of 
mRNA translation and secretion of translated protein. 
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Introduction 

In 1969, the in situ hybridization (ISH) technique 
was introduced for the detection of ribosomal RNA 
genes (Gall and Pardue, 1969; John et al., 1969). Since 
then, many investigators have improved this technique to 
identify specific genes or  gene products in cells. 
Radioactive probes, which were employed in earlier 
experiments, were sensitive enough for the detection of 
specific genes or transcripts. However, histological 
resolution of ISH studies using radioactive probes was 
unsatisfactory. The  development of synthesized 
oligonucleotide probes contributed greatly to the 
refinement of ISH (Lewis et al., 1985). Synthesized 
oligonucleotide probes have merits in the readiness of 
availability and the arbitrariness of design. Moreover, 
non-radioactive synthesized oligonucleotide probes 
labeled with biotin or digoxygenin were introduced for 
the detection of ISH signals (Guitteny et al., 1988; 
Hankin and Lloyd, 1989; Larsson, 1989; Farquharson et 
al., 1990; Pringle et al., 1990; Schmitz et al., 1991; 
Shorrock et al., 1991). Thereafter, ISH at the light 
microscopic (LM) level (LM-ISH) has become a widely 
used method for examining the tissue distribution and 
expression of mRNA. This LM-ISH is lacking in the 
resolution required for the studies on the spatial 
relationship between mRNA and the protein product. 
















