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Expressed sequence tag analysis of functional 
genes associated with adventitious rooting in 
Liriodendron hybrids
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ABSTRACT. Liriodendron hybrids (Liriodendron chinense x L. 
tulipifera) are important landscaping and afforestation hardwood 
trees. To date, little genomic research on adventitious rooting has been 
reported in these hybrids, as well as in the genus Liriodendron. In the 
present study, we used adventitious roots to construct the first cDNA 
library for Liriodendron hybrids. A total of 5176 expressed sequence 
tags (ESTs) were generated and clustered into 2921 unigenes. Among 
these unigenes, 2547 had significant homology to the non-redundant 
protein database representing a wide variety of putative functions. 
Homologs of these genes regulated many aspects of adventitious rooting, 
including those for auxin signal transduction and root hair development. 
Results of quantitative real-time polymerase chain reaction showed 
that AUX1, IRE, and FB1 were highly expressed in adventitious roots 
and the expression of AUX1, ARF1, NAC1, RHD1, and IRE increased 
during the development of adventitious roots. Additionally, 181 simple 
sequence repeats were identified from 166 ESTs and more than 91.16% 
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of these were dinucleotide and trinucleotide repeats. To the best 
of our knowledge, the present study reports the identification of the 
genes associated with adventitious rooting in the genus Liriodendron 
for the first time and provides a valuable resource for future genomic 
studies. Expression analysis of selected genes could allow us to identify 
regulatory genes that may be essential for adventitious rooting.
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