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In situ hybridization (ISH) is a powerful technique used to detect specific
mRNA at the cellular level. In general, a specific mRNA is detected in single
section due to some limitations of detection system. In biomedical field, it is
important to evaluate different mRNA expressions in the same section.
Therefore, we have designed fluorescence resonance energy transfer (FRET)
based molecular beacon fluorescent probes for ISH to detect multiple mRNAs
simultaneously. In this study, C57BL/6J mouse uterus tissue was fixed in 4%
paraformaldehyde in phosphate buffered saline and then embedded in paraffin.
Molecular beacon fluorescent probe for ERa mRNA was labeled with Cy3 and
BHQ-2 at the 3'-end and S'-end, respectively. 28S ribosomal RNA (rRNA)
probe was labeled with 6-FAM and DABCYL. Competition and neutralization
assays and RNase treatment were performed as a control experiments.
Digoxigenin labeled ERa mRNA and 28S rRNA probes were used as a positive
control. ISH results revealed that fluorescent signal for ERo mRNA was clearly
detected in luminal and glandular epithelium of the uterus. Fluorescent signal
for 28S rRNA was found in cytoplasm as well as nucleolus in the same section.
No staining was revealed in control experiments, such as sense probe,
competition, neutralization assay and RNase treatment. The staining pattern
was similar to digoxigenin labeled 28S rRNA probe in the uterus. In
conclusion, FRET based molecular beacon fluorescent probe may be useful to
detect the simultaneous evaluation of different mRNAs.
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