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Background 

Intermolecular single-stranded DNA (ssDNA) ligation is important for various biotechnical applications, such as 
Ligation-Mediated PCR (LMPCR), and cDNA library construction, each of which requires a fixed sequence 
DNA oligonucleotide to ligate to an unknown 3’-end of a cDNA.  Current ssDNA ligation protocols use 
Circligase I or T4 RNA ligase and suffer from slow kinetics, poor yield and severe nucleotide preference.  
Identification and remediation of nucleotide bias in ssDNA ligation is crucial because such bias can fail to 
quantitatively capture the original information stored in the DNA sample.  Indeed, nucleotide preference in 
nucleic acid ligations can potentially lead to misinterpretation of gene expression levels. 

 

Invention Description 

The subject invention hybridizes the incoming acceptor DNA oligonucleotide to a hairpin DNA enzymatically 
or alternatively chemically.  The room temperature process is fast (2 hours or less), high yielding/efficient, 
reproducible, has a low sequencebias and integrates seamlessly with downstream protocols, especially in 
comparison to results obtained using Circligase I or T4 RNA ligase 1.  The invention’s results are consistent 
with Mfold computer modeling predictions of the secondary structure of the ligated DNA product.  For 
application to a LMPCR type experiment, nucleotide preference ligation tests on four 24mer acceptors having 
each a different base at its 3’ end resulted in average yields above ninety percent (>90%).  The inventors tested 
three (3) additional acceptors with varying sequences and lengths and obtained similarly efficient yields.  Then 
using a long (91 nucleotide) DNA acceptor and a 40mer donor, the inventors demonstrated the invention’s 
general applicability.  One key advantage of the invention’s approach is that it does not require a statistical 
correction factor for sequence bias, as with the Circligase method. The invention’s general approach allows the 
decision for next-generation sequencing platform to be made at the last step of a protocol, which thus allows 
cross-platform validation on the same or different cDNA library samples, as the digested double-stranded DNA 
pool can be re-used for different platforms.  Lastly, the high throughput data obtained will benefit from the 
greatly reduced sequence bias of this invention versus other commonly used methods to ligate ssDNA such as 
Circligase and T4 RNA ligase 1. 
 

Status of Invention 

This hybridization-based technique can be applied in protocols that require ligation of ssDNA, including 
LMPCR and cDNA library construction. The technique could also be used in a variety of high-throughput, next 
generation sequencing technologies as well as the sequencing of single molecules of DNA. 


