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1 Introduction.  
 
The addition of a polyadenylate tail to the 3' end of most eukaryotic mRNA molecules has been 
shown to affect mRNA localization, stability, and translational efficiency [1]. Alternative 3'-
processing has been seen under varying cellular conditions and/or tissue types [2]. Use of alternate 
3'-processing sites can result in different post-transcriptional gene regulation or even post-
transcriptional gene silencing in the case of cleavage within the coding sequence [3].  
 
The "PolyA Cleavage Site and 3'-UTR Database" (PACdb) is a web-accessible database that 
catalogs putative 3'-processing sites and 3'-UTR sequences for multiple organisms. While other 
resources exist to identify 3' processing sites and/or 3'-UTR sequence [4,5], but they have different 
focus, scope, or methodologies than PACdb. We have identified sites primarily via EST-genome 
alignments, enabling delineation of both the specificity and heterogeneity of 3'-processing events 
within or across genomes.  The database currently contains putative processing sites for a diverse 
set of organisms including human, mouse, rat, dog, chicken, zebrafish, fugu, fruitfly (D. 
melanogaster), mosquito, nematode (C. elegans), A. thaliana, rice (O. japonica), and baker's yeast. 

 

2 Implementation and Availability. 
 
We use an automated process to determine putative 3'-processing sites. This process has four main 
parts: EST filtering, EST-genome alignment, mapping putative sites to genes, and putative site 
confidence assessment. We intentionally retain potentially false processing sites in PACdb to allow 
for comparison with gene expression measurements such as SAGE [6].  When the automated 
process to determine putative 3'-processing sites is complete, the data is fed into three separate but 
connected databases which store information on ESTs, EST-genome alignment, and putative 3'-
processing sites. 
 
Data can be accessed at our website (http://harlequin.jax.org/pacdb) using online forms or 
programmatically using a simple CGI-based API. When viewing the 3'-processing sites for a 
specific gene, PACdb displays a graphical representation of the gene structure, the aligned ESTs, 
and the putative 3'-processing sites (Figure 1). A-rich regions (denoted ‘A’) or potential restriction 
enzyme sites (denoted ‘R’) could imply false processing sites. Optional coloring of the aligned 
ESTs indicates tissue groups. The results from any web-based form can be output in XML, tab 
delimited text, HTML Table, or FASTA when appropriate. Other web-based databases can easily 
link to PACdb using the CGI-based API. 
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3 Figures and tables.  
 

 
Figure 1: Mouse cleavage and polyadenylation specific factor 5 gene. 
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Chicken 44126 9417 3056 6361 33348 28806 4084 
Dog 25337 2162 629 1533 7599 5176 2585 
Rat 219848 16347 1760 14587 92054 59472 18055 

Zebrafish 12812 1270 395 875 5491 4246 1470 
D. melanogaster 38800 na na na 25624 21155 na 

Fugu 2974 na na na 2151 1858 na 
Mouse 296441 15458 1910 13548 100690 66102 na 

Arabidopsis 138662 14735 3465 11270 67543 47983 na 
Table 1: Current data in PACdb. In progress: human, C. elegans, mosquito, rice, yeast. Unavailable data: “na”. 
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