
Abstract

Only one microRNA (miRNA) strand (5p or 3p) was considered functional, but recently both strands

have been recognized as active, leaving half of all miRNA uninvestigated1,2. To determine whether both

miRNA strands, which have different mRNA-targeting sequences, cooperate to regulate core

pathways/functions across cancer types, we evaluated genomic, epigenetic, and molecular profiles of

>5200 patient samples from 14 different cancers in TCGA, and RNA interference and CRISPR screens

in >280 cancer cell lines3. We identified dysregulated miRNA 5p/3p pairs that coordinately modulate

oncogenic pathways and cell survival/growth across cancers4. Two miRNA showed down-regulation of

both strands recurrently increased cell cycle pathway genes and significantly reduced patient survival in

multiple cancers. Forced expression of both strands showed cooperativity in reducing cell cycle

pathways and inhibiting lung cancer cell proliferation and migration. Therefore, we identified miRNA

where both strands function together in core processes/pathways essential for tumorigenesis and reveal a

previously unknown pan-cancer miRNA signature.

Methods

Results

Conclusions

 Several miRNA 5p/3p pairs, which do not have identical mRNA-targeting seed sequences, coordinately regulate the same

tumorigenic processes in cancer (reproducible associations between miRNA 5p/3p dysregulation and modulation of cancer cell

viability/growth).

 Identification of recurrence of previously unknown miRNA 5p/3p and pathway associations across 14 cancer types.

 Over-expression of two top predicted miRNA, miR-30a and miR-145 5p/3p pairs, reduced lung cancer cell growth and movement, and

act as a miRNA signature that has patient prognostic power across multiple cancers.

 Development of a novel integrative bioinformatics approach that can now be used to determine cooperativity of other genes in cancer and

other diseases.
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Figure 1. Selection of mature miRNA strand and the fate of its passenger strand.
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Figure 2. Integrative bioinformatics framework to predict miRNA 5p/3p mediated gene regulation 

in 14 TCGA solid cancer types.

Figure 3. Pan-cancer cell survival/growth modulation (A and B) by miR-30a and miR-145 5p/3p pairs 

through the regulation of cell cycle pathway (C). 

Figure 4. Dysregulation of individual strand of miR-30a and miR-145 (A) independently modulates cell 

cycle associated pathways (B) in lung adenocarcinoma; *P < 1.99x10-6.
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Figure 5. Cooperative effect on lung adenocarcinoma cell proliferation (A) and migration (B) after transfecting single or both strands 

of miR-30a; *P < 2.43x10-3.

Figure 6. A four-miRNA (both strands of miR-30a and miR-145) expression signature correlates with patient overall survival across 

diverse TCGA cancer types.
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