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Abstract: Objective To isolate and characterize a protein phosphatase (PP) encoding gene DoPP2C1 in a rare endangered medicinal
orchid species Dendrobium officinale, followed by bioinformatics analysis and expression pattern detection. Methods qRT-PCR and
RACE technologies were used to isolate the full length cDNA of DoPP2C1. Characteristics of physiochemical properties, conserved
domains, and subcellular localization of DoPP2C1 protein were determined using a series of bioinformatics tools. The analyses of
multiple alignment and phylogenetic tree were performed using DNASTAR 7.0 and MEGA 6.0 softwares, respectively. Quantitative
PCR was used for gene expression analysis. Results The full length cDNA of DoPP2C1 (GenBank accession KJ995533) was 1 221
bp in length, and encoded a 285-aa protein with a molecular weight of 31 080 and an isoelectric point of 6.18; The deduced DoPP2C1
protein had one PP2C domain (27-285), which are all conserved among the PP2C proteins. DoPP2C1 protein did not contain a signal
peptide or a transmembrane region, and was predicted to locate in cytoplasm; DoPP2C1 had high identities (56.3%—73.7%) with
various PP2C proteins in plants; DoPP2C1 was closely related to Oryza sativa OsPP2C62, Sorghum bicolor XP_002462907, Hordeum
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vulgare BAK00362 and Triticum urartu EMS47641 proteins, and belonged to the Group F1 of the PP2C evolutionary tree; DoPP2Cl

gene was differentially expressed in the three included organs. The transcripts were more abundant in the roots and stems, with 7.57 and

1.79 fold, respectively, over that in the leaves. Conclusion Molecular characterization of DoPP2C1 gene was obtained, which will be

useful for further functional determination of the gene involving in the growth and development, physiological stress adaptations, and

secondary metabolic regulations of D. officinale.

Key words: Dendrobium officinale Kimura et Migo; protein phosphatases; bioinformatics analysis; qRT-PCR; DoPP2C1 gene
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(10 ymol/L) 0.5 puL, UPM (10 umol/L) 0.5 pL,
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Fig. 1 Cloning of a full length DoPP2C1 gene in D. officinale

2.2 DoPP2C1 EHRIIBILEFE
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Fig. 2 Hydropathicity and hydrophobicity of DoPP2C1

using ProtScale analysis
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Fig. 4 Multiple sequence alignment of DoPP2C1 and PP2C proteins from other plants
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Fig. 5 Phylogenetic tree of DoPP2C1 with some PP2C

proteins from three plants
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Fig. 6 Tissue-specific expression pattern of DoPP2C1 gene
using qRT-PCR analysis
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