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The non-protein coding genes were largely believed to be “junk” transcripts which 

rendered no functional importance. But the advancement in the field of sequencing and 

epigenetics has changed this notion and has attributed these transcripts with biological 

functionality similar to that of protein coding genes. The non-protein coding transcripts or the 

non-coding RNAs are broadly classified into long and short non-coding RNAs based on the 

transcript size. 

Many long non-coding RNAs (lncRNAs) interact with chromatin modifier and 

regulate expression of genes in cis as well as in trans. Studies to identify lncRNAs that 

interact with chromatin led to the identification of several chromatin-associated intergenic 

lncRNAs. Maternally Expressed Gene 3 (MEG3) non-coding RNA is one such lncRNA 

identified in afore mentioned study by this group (Mondal et al., 2010). MEG3 is an imprinted 

non-coding RNA that is exclusively expressed from the maternal chromosome, and this 

expression is interestingly reduced in several types of cancers. However, its functional 

implications in cancer remain unknown.  

In the current study we tried to unravel the function of MEG3 lncRNA by using 

human fibroblast (HF) and a breast cancer cell line (BT-549) as model systems. Genome-wide 

gene expression analyses of HF and BT-549 cell lines treated with MEG3 antisense RNA 

(siRNA) revealed a large overlap of the deregulated genes between two cell types, indicating 

that MEG3 uses common mechanisms in regulating gene expression in these two cell lines.  

The mouse homolog to MEG3, Gtl2, has been shown to interact with Ezh2, which is a 

subunit of the polycomb repressor complex 2 (PRC2) in embryonic stem cells (ES cells). As 

MEG3 share sequence similarity in human and mouse, it is plausible that the MEG3 RNA 

might use Ezh2 as a mediator to regulate the gene expression also in human. To this end we 

silenced Ezh2 in both HF and BT-549 cell lines and analyzed the changes in gene expression 

using microarrays. We found a significant overlap between the siMEG3-deregulated genes 

and genes deregulated by silencing of Ezh2, further indicating that Ezh2 could be a partner of 

MEG3 in mediating its gene-regulatory function. We also expressed MEG3 in trans in HF 

cells to investigate whether genes affected by trans MEG3 expression might significantly 

overlap with genes deregulated by MEG3 silencing. To our surprise we found no significant 

overlap between these two data sets, suggesting that MEG3 lncRNA must be expressed from 

its original chromosomal locus to properly regulate its target genes.  

Limb bud and heart development homolog gene (LBH) is a gene that gets up-regulated 

after MEG3 silencing in both HF and BT-549, and LBH up-regulation has been implicated in 

breast cancers. As loss of MEG3 is common in cancers we also wanted to identify genes that 

are regulated by LBH, and to find out whether some of these genes overlap with the genes 

deregulated after MEG3 silencing. To this end we screened for LBH-deregulated genes by 

analogous trans expression approaches. We identified few genes which were up-regulated in 

both LBH over expression and MEG3 down regulation, pointing towards a complex non-

coding RNA network working in mammalian cells. 
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