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Introduction 
Functional genomics has identified a large number of non-coding genes including 
microRNAs and long non-coding RNAs (lncRNAs). While microRNAs are well 
characterized, lncRNAs are poorly characterized. Although little is known about 
functions of these lncRNAs, evidence suggests that certain lncRNAs can form 
complementary duplex with microRNAs and has an inverse correlation with 
corresponding microRNAs. Therefore, the goal of this application was to determine the 
role of lncRNAs in prostate cancer and to determine whether microRNAs can also target 
lncRNAs in addition to protein-coding genes. Identification of such lncRNAs would 
provide a better understanding of microRNA regulation and aid in the development of 
prostate cancer biomarkers. 

 
Body 

Task 1. Determine whether lncRNAs negatively correlate with microRNA 
expression 
 Results: we found that there was a negative correlation between lncRNA GAS5 
and miR-21. 
 
Task 2. Determine whether alterations of lncRNA levels have any impact on 
microRNA expression  
 Results: lncRNA GAS5 can suppress miR-21.  
 
Task 3. Identify novel lncRNAs in prostate cancer 
 Results: PCGEM1 is a novel lncRNA that can interact with AR and is 
upregulated in prostate tumors 
 
LncRNA GAS5 as a miR-21 target  

As master gene regulators, microRNAs often 
have multiple targets of protein-coding genes. 
However it is not clear whether microRNA can 
silence long non-coding RNAs (lncRNAs). In 
this application we chose miR-21 because it 
plays an important role in prostate cancer. We 
used a focus group of lncRNAs derived from 
lncRNA database (www.lncRNAdb.com) 
because there is a commercially available real-
time RT-PCR based array (Human Disease 
Related LncRNA Profiler, #RA920D-1 from 
SBI) for lncRNA profiling.  
 
Since miR-21 is often upregulated in tumor 
specimens as well as in cancer cell lines, we 
knocked down miR-21 in prostate cancer 
LNCaP cells by anti-miR-21 and then 
determined the effect of anti-miR-21 on lncRNA 

expression. Thus, total RNA extracted from these transfected cells was used for lncRNA 
profiling. From initial profiling, we found that several lncRNAs were induced by anti-
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Fig. 1 Identification of GAS5 as a miR-21 target.
A, a potential miR-21 binding site in GAS5. B, 
Anti-miR-21 increases GAS5 expression. C, Ectopic
expression of miR-21 suppresses GAS5.
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lncRNA that is upregulated in prostate cancer, and its expression is correlated with 
aggressiveness of prostate cancer. Of interest, PCGEM1 can interact with AR and 
activate AR-regulated gene expression. In clinical specimens, PCGEM1 is co-localized 
with AR in high grade tumors, suggesting that this interaction may play a role in 
aggressiveness of prostate cancer and castration resistance. Future work will be to 
determine whether PCGEM1 can serve as a biomarker to distinguish aggressive prostate 
cancer from indolent diseases.  
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