
Chin Med Sci J                                                              Vol. 29,  No. 4 
December  2014                                                               P.  236-238 

 

CHINESE 
MEDICAL SCIENCES 

JOURNAL  
REVIEW 
 

Characteristics of PVT1 and Its Roles in Diseases△ 
 

Li Wang, Jin-hua He*, and Ze-ping Han 
 

Department of Laboratory, Panyu Central Hospital, Guangzhou 511400, China 
 

Key words: long non-coding RNAs; plasmacytoma variant translocation 1 gene; expression; 
characteristics 

 
With the development of genome-wide sequencing technology, 195 types of functional, long 

non-coding RNAs (lncRNAs) have been identified so far, and their cellular roles are gradually being 
revealed. LncRNAs have now become a hotspot in the field of life sciences. These small molecules exist 
in almost all higher eukaryotes and play very important regulatory roles in these organisms. This review 
briefly summarizes the recent progress in research on plasmacytoma variant translocation 1 gene (PVT1), 
an lncRNA. 
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ONG non-coding RNAs (lncRNAs) are a class of 

RNAs whose transcripts are longer than 200 nt. 

These molecules do not encode proteins but have 

a structure resembling that of mRNA and show 

polyA tails and promoter structure through splicing. Most 

lncRNAs show a distinct spatial and temporal specificity 

during histological differentiation and development. 

Dynamic expression and different splicing methods may 

appear during the differentiation process.1 

CHARACTERISTICS OF PVT1 

Plasmacytoma variant translocation 1 gene (PVT1, 

non-protein encoding Pvt1 oncogene) is an RNA gene 

belonging to the lncRNA class. On chromosome 8q24, PVT1 

is located at 128, 806, 779-129, 113, and 499 bp and 

contains 53 extrons. The transcription initiation site of 

PVT1 is at 670 bp (http://www.genecards.org/cgi-bin/ 

carddisp.pl?gene=PVT1&search=0cbe743864f7959078c5c

8a353854410). Table 1 shows the most relevant 

transcription factor binding sites in the gene promoter as 

predicted by SABiosciences’ text mining application and the 

UCSC Genome Browser. 

ROLES OF PVT1 IN DISEASES 

The human PVT1 gene is located on chromosome 8 

telomeric to the c-MYC gene, and it is frequently involved in 

the translocations occurring in variant Burkitt’s lymphoma 

and murine plasmacytoma.2 The murine pvt1 locus lies at 

an unknown distance at the 3’ side of c-myc; DNA analysis 

from several tumors with c-myc amplification has shown 

that pvt-1 is co-amplified in at least one case, placing it 

approximately 100-500 kb at the 3’ end of c-myc.3 

Collectively, these findings point to the role of pvt1 in 

tumorigenesis. Unlike the widespread distribution of c-MYC 

RNA, PVT1 expression is restricted to relatively few normal 

tissues; however, the latter gene is strongly expressed in 

neuroblastoma cells that do not express c-MYC.3 In addition,
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Table 1. Transcription factors binding to PVT1 

Gene TF TFBS position (NC) Assay to TFBS ChIP-qPCR assay Cat. number 

PVT1 TBP 128795065 478 GPH1012814(-)12A 

PVT1 AhR 128806754 389 GPH1012814(-)01A 

PVT1 FOXF2 128797702 303 GPH1012814(-)10A 

PVT1 p53 128808026 346 GPH1012814(+)02A 

PVT1 AML1a 128807297 72 GPH1012814(+)01A 

PVT1 Pax-2a 128806755 390 GPH1012814(-)01A 

PVT1 E4BP4 128806749 384 GPH1012814(-)01A 

PVT1 Arnt 128806754 389 GPH1012814(-)01A 

PVT1 C/EBPalpha 128795124 419 GPH1012814(-)12A 

PVT1 Pax-2b 128807146 223 GPH1012814(+)01A 

PVT1: plasmacytoma variant translocation 1 gene; TF: transcription factor; TFBS: transcription factor binding site. 

 

PVT1 is a downstream target of Myc proteins.4-6 

PVT1-mediated inhibition of apoptosis may explain why 

amplification of chromosome 8q24 is associated with 

reduced survival in patients treated with agents that act 

through apoptotic mechanisms. When overexpressed 

because of genomic abnormalities, MYC and PVT1 

contribute independently to ovarian and breast cancer 

pathogenesis.7 With the genome-wide screening approach, 

PVT1 was identified as a regulator of gemcitabine 

sensitivity in pancreatic cancer cells.8 Using chromatin 

conformation capture (3C) technique, studies have found 

that the region surrounding the risk allele rs378854 

interacts with the MYC and PVT1 promoters. Moreover, a 

study found that expression of the PVT1 oncogene in 

normal prostate tissue increased with the presence of 

rs378854, while expression of MYC was not affected.9 A 

new functional prostate cancer risk variant at the 8q24 

locus, rs378854 allele G, reduces binding of the YY1 protein 

and is associated with increased expression of PVT1 located 

0.5 Mb downstream.9 Another study confirmed the role 

played by PVT1 in mediating susceptibility to end-stage 

renal disease attributable to diabetes.10 PVT1 knockdown 

was found significantly reduce mRNA and protein levels of 

the major extracellular matrix (ECM) proteins and two key 

regulators of ECM proteins. PVT1 expression was found to 

be significantly upregulated by glucose treatment in human 

mesangial cells, similar with the changes in fibronectin 1, 

collagen, type IV, alpha 1, transforming growth factor beta 

1, and plasminogen activator inhibitor-1. These results 

indicate that PVT1 may mediate the development and 

progression of diabetic nephropathy through mechanisms 

involving ECM accumulation.11 A genome-wide association 

study detected that a 640-kb region at chromosome 

8q24.21 contained multiple markers with highly significant 

evidence of association with cleft lip with or without cleft 

palate.12 This 640-kb cleft-associated region was saturated 

with 146 single nucleotide polymorphism markers, among 

which the most significant one had a population 

attributable risk of 0.41. The findings suggested that a 

major susceptibility locus for nonsyndromic cleft lip with or 

without cleft palate was identified.12 Hanson and 

colleagues13 reported an association between variants 

(rs2720709, A>G) in PVT1 and end-stage renal disease 

(ESRD) attributed to both type 1 and type 2 diabetes. 

In conclusion, PVT1 is expressed at a high level in 

peripheral blood mononuclear cells and may serve as a 

diagnostic marker for type 2 diabetes. Some studies have 

indicated that PVT1 contributes to the development of 

tumors such as Burkitt’s lymphoma, prostate cancer, and 

ovarian cancer. LncRNA molecules are involved in different 

gene regulatory pathways, but the intrinsic properties or 

extrinsic features (such as protein interactions, microRNA 

interactions, cellular and developmental context) of these 

molecules that are decisive for any given pathway are yet 

to be clearly identified. Thus, some important and 

fundamental regulatory mechanisms related to PVT1 

remain to be elucidated. 
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