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Abstract: Ribulose-1,5-bisphosphosphate carboxylase/oxygenase was a key enzyme of photosynthetic carbon assimila-
tion, it had direct adjustive effects Rubisco activity and photosynthetic rate of in Dendrobium officinale, and laid a good
foundation for changing plant photosynthetic rate by studying the gene. RCA gene was cloned from leaf of annual D. offici-
nale using RT-PCR and RACE, and was analyzed by bioinformatics. The results showed that the full length ¢cDNA of
RCA was 1 730 bp length, the cloned RCA gene was named RCA2( GenBank accession No. KT 205842). It was con-
tained a 5'-untranslated region (5'-UTR) (81 bp), 3’-UTR (326 bp) ,and an opening reading frame (ORF) (1 323
bp), which could be translated into a 410-amino-acid putative peptides with a molecular weight of 48.53 kDa and a theo-
retical pl of 6.19, with a domain of P-loop_NTPase super-family. Multiple sequence alignment results showed that the
homology of nucleotide sequence between the RCA2 and the reported Phalaenopsis genes was 87%. RCA2 protein was be-
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long to hydrophilic protein,sub-cellular localization was in the chloroplast. The RCA2 protein secondary structure compo-
nents showed that a-helix (h), extended strand (e), and random coil (c¢) accounted for 30.68% , 25.45% and
43.86%. RCA2 encoding protein function prediction showed that RCA2 played a very important role in intermediary me-

tabolism. This study of the key enzyme-photosynthesis Rubisco in Dendrobium officinale provides the information for the

research of the photosynthetic characteristics, and the basis for improving the efficiency of greenhouse cultivation.
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Fig. 1  Amplification results of gene RCA2 ~ A. Amplification products of ORF; B. Conserved region amplification; C. Amplification
products of 3" RACE; D. Amplification products of 5" RACE; M. Marker 2000; 1. Amplification products of primers ORF;
2. Conserved region; 3. Amplification products of 3" RACE; 4. Amplification products of 5" RACE.
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Fig. 2 Function domain analysis of RCA2 protein
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Fig. 3 Alignment of the predicted amino acid sequence of RCA2
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Fig. 4 Hydrophilic-hydrophobic property
prediction of RCA2 protein
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Fig. 5 RCA2 protein sub-cellular localization. ~ A. TargetP prediction B. PSORT II prediction.
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Fig. 6 Prediction of second stucture for protein of RCA2 from Dendrobium officinale h. Alpha helix; e. Extended strand; . Random coil.
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Fig. 7 Prediction of 3D stucture for protein of
RCA2 from Dendrobium officinale
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