Quantitative Analysis of microRNAs by in situ Hybridization Reveals Prognostic
Value of miRNAs in Melanoma and Breast Cancer
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ABSTRACT
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Introduction: Most microRNA (miRNA) measurement methods require total RNA extraction which . Pat|ent 1 Patient 2 __Patient 3
destroys spatial information and makes standardization a challenge. In situ hybridization (ISH) T i
however, allows the direct assessment of miRNA expression levels in tissue and importantly allows for
the evaluation of expression in malignant cells as well as stromal cells. We have developed and
validated a novel method for the quantitative analysis of miRNA expression by ISH on formalin fixed
paraffin embedded tissue microarrays (TMAs) using miR-21, miR-92a, miR-34a, miR-221, miR-205,
and Let-7a.

Methods: In order to quantitatively measure miRNA expression by ISH, DIG labeled LNA modified
miRNA probes were employed and multiplexed with DAPI and cytokeratin or S100/GP100
immunofluorescence to apply the AQUA® technology. This quantitative approach allows for the
measurement of miRNA expression in subcellular compartments. The assay allows standardization of
miRNA measurement and potential for rapid large cohort assessment. We also assessed protein targets
of each miRNA by AQUA to investigate the hypothesized inverse relationship between miRNAs and
target proteins.
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Figure 4. Representative examples of miR-205, let-7a, miR-34a, U6 positive control, and Scrambled probe negative control for a
primary melanoma patient.
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miRNAs are a class of small, non-coding RNAs of 18-25 nucleotides that post-transcriptionally
regulate protein expression by base pairing with target mRNAs (1). This interaction then represses
translation of the mRNA or induces deadenylation and degradation of the mRNA. miRNAs play major
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the detection of miRNAs in FFPE tissue (5). The miRNA ISH is multiplexed with Dapi and
immunofluorescence of a tumor type specific protein marker (cytokeratin for breast and S100/GP100

Figure 5. (A) Representative example of miR-205 ISH (red) performed on A431 cells transfected with the control miRNA inhibitor
or miR-205 inhibitor merged with DAPI (blue), and Mel-501 cells transfected with the mimic control or miR-205 mimic. (B)

for melanoma) to apply the AQUA technology for quantitative analysis. A. Quantification of miR-205 expression by qISH from 24 random fields or by qRT-PCR normalized by U6. (C) miR-205 ISH
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