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Construction and Analysis of Subtractive cDNA Library of
Phellodendron amurense Under Drought Stress

Huimei Wang, Yanbing Wang, Yuangang Zu, and Lianhui Sun
Key Laboratory of Forestry Plant Ecology, Ministry of Education, Northeast Forestry University, Harbin 150040, China

Abstract: With cDNA from Phellodendron amurense seedlings treated with drought stress as tester and cDNA from this plant in
normal growth as driver, we construct cDNA subtracted library using suppression subtractive hybridization (SSH). In the library, the
rate of recombination was 95%, the size of inserts was 300~800 bp. Two hundred and sixty-five new genes were obtained by DNA
sequencing 816 positive clones picked randomly, and partitioned to 16 classes after nucleotide Blast and BlastX homological analysis
against NT, NR, SWISSPROT, KEGG database. Forty-four drought stress associated genes, such as heat shock protein cognate 70,
dehydration responsive protein 22, universal stress protein, metallothionein II, late embryogenesis abundant protein, were obtained,
which made 16.6% of the overall genes. These genes included osmotic regulator, signal component regulatory protein and antioxidant
enzyme. The research had established a basis for cloning stress resistance genes and further studying genes expression in P. amurense
seedlings under drought stress.
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Fig. 1 The result of PCR amplification
(Fig. A: the result of the primary PCR; Fig. B: the result of the
secondary PCR, analyzed on a 2.0% agarose/EtBr gel. M: DNA
marker; Line 1: forward-subtracted experimental cDNA; Line 2:
reverse-subtracted experimental cDNA)
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Fig. 2 Plasmid of positive clones and the PCR result using
T7/SP6 primers of pPGEM-T vector to identify the foreign
inserted fragments
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Table 1 Part of drought stress related genes of P. amurense
GenBank

dbEST_ID . Functional annotation Matching orgaism Score E-value
accession NO

41213727 EE489155 Desiccation-responsive protein 29B Arabidopsis thaliana 68.6 2.00E-11
heat shock cognate 70 kDa Lo .

41213731 EE489159 protein 1 (HSC70-1) Spinacia oleracea 587 1.00E-164

41213734 EE489162 Wound-induced protein 1 Solanum tuberosum 63.2  7.00E-11

41213737 EE489165 Dnal-like protein Arabidopsis thaliana 160 8.00E-40

41213671 EE489099 carly-responsive to dehydration Arabidopsis thaliana 135 1.00E-32
stress ERD3 protein

41213720 EE489148 carly-responsive to dehydration Arabidopsis thaliana 97.8  2.00E-21

stress protein (ERD4)
41213681 EE489109 DNALJ heat shock protein Arabidopsis thaliana 216 9.00E-57

Late embryogenesis abundant

41213688 EE489116 protein Leald-A Gossypium hirsutum 88.6  3.00E-18
41213693 EE489121 WRKY DNA-binding protein 33 Pimpinella brachycarpa 124 2.00E-27
41213710 EE489138 BURP domain-containing protein Brassica napus 105 2.00E-23
41213745 EE489173 hypersensitivity-related protein Nicotiana tabacum 185 2.00E-47
41213767 EE489195 salt-associated protein C.sinensis 420 1.00E-114
41213766 EE489194 universal stress protein (USP) family protein Arabidopsis thaliana 113 2.00E-26
41213773 EE489201 temperature stress-induced lipocalin Triticum aestivum 176 7.00E-45
41213760 EE489188 dehydration-responsive protein (RD22) Arabidopsis thaliana 102 1.00E-22
41213794 EE489222 metallothionein 1b Populus 95.6 1.00E-16
41213782 EE489210 dehydrin Citrus sinensis 77.8  4.00E-11
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Fig. 4 Clusters of orthologous groups (COG) of proteins classification of genes with known or putative functional annotation
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