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ABSTRACT

A cyclophilin 1 ¢cDNA clone(GenBank accession no.CF924191) was isolated from the
taproot of C. lanceolata and designed as CICyP1. Determination of the nucleotide sequence
of CICyP1 identified an open reading frame of 525 bp, which shared high homologies with
cyclophilins that were previously reported in other organisms. The CICyPI amino acid
sequence possesses 7 amino acid residue stretch(KSGKPLH) that is characteristic of plant
cytosolic dehydrins. Currently available amino acid residues of plant cyclophilins were
compared to examine their phylogenetic relationship to CICyP1. In the phylogenetic
analysis, based on the aligned sequences, CICyPI showed high homology with arabidopsis
ROC2 and rice CyP1. The transcript that corresponded to CICyP1 was abundant in callus,
but only basal level of transcript was detected in stem, leaf and root. For the study in the
defense mechanism against various stresses, we report expression patterns of this gene by
quantative RT-PCR.
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1 GGCCTTACGG TCCGGGGATT TGAACCTTGA AGAAAATCCC CAATTGCAGA CTCGCCTAAA GTTTCCAGAT
71 CACTAGAAAA TTATGTCGAA CCCCAAAGTT TTCTTTGACA TAGTGATTGG AAAGATGAAA GCTGGCCGTA
M S N P KV F F DI VIG KMZX A GRTI 1
141 TTGTCATGGA ACTATTTGCA GATTCTACCC CAAAAACTGC TGAAAACTTC CGTGCCCTCT GCACAGGGGA
VME L FA DS TP KTA ENTF RAMLTC T G E 21
211 GAAGGGGATT GGATTATCCG GGAAGCCCTT ACATTACAAG GGCTCTATTT TCCACCGCAT TATCCCAAAC
K ¢ I ¢ L 8§ ¢6 K PJL H Y K G S I F HRTI I P N 44
281 TTCATGTGTC AAGGTGGAGA TTTCACTAGG TTTAATCGGA CAGGAGGTGA ATCCATCTAT GGAGCGAAGT
F M CQ €€ 6D F TR FNGT G 6E S8 I ¥ 66 A K F 67
351 TTGCGGATGA GAACTTCAAG AACAAACATA CAGGACCAGG TATTCTATCT ATGGCTAATT CTGGACCAAA
A D E NP K NXKUHT 6 PG I L S8 MANSGS G P N 091
421 TACTAATGGG TCTCAGTTCT TCATATGTAC TGAGAAGACA TCGTGGCTCG ATGGAAAGCA TGTTGTCTTT
T N ¢ 8 Q FF I CT EKT 8 WLD G KH V V F 114
491 GGAAAGGTTG TTGATGGCTA TAGCGTTGTC AAAGAGATGG AGAAAGTTGG CTCAGATGGT GGGAATTCTA
G K VV DY §VV KEME KV E S DCE & N S8 K 137
561 AATCGACAGT TGAGATTGAA GAATGTGGCC AGATTCAAGA GAATTAGCTG ACAATGGGAG ATAAATAAGG
S TV E I E ECGQ I QE N * 161
631 GAGAAGTAAG TGTTTTGGIT GATATATTTA ATCCTGCCAT GTGAACATTG GAGGTTGCTC TTACTCGAGA
701 GTATAAGCTC AGTAATTTGA ACCGAGTNAA AGTTTCCTTT AT

Fig. 1. Nucleotide and deduced amino acid sequence of CICyPI from Codonopsis lanceolata. The positions of
nucleotides are shown on the left and the positions of amino acids on the right. Asterisk shows the termination codon.
Underline indicates PCR primer.
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Fig. 2. Multiple alignment of the deduced amino acid sequence
of CICyP1 with those of cyclophilin genes from other species;
A. thaliana ROC1 (AAA20047), A. thaliana ROC2
(AAB96833), A. thaliana ROC3 (AAB96832), A. thaliana
ROC4 (AAA20048), A. thaliana ROC5 (AAA66197), P.
vulgaris (CAAS52414), Z. mays (AAA63403), S. commersonii
(AAB51386), O. sativa CyP1 (AAAS57044), O. sativa CyP2
(AAA57046), L. esculentum (AAA63543), P. tremuloides
(AAO63777), G. max (AAL51087), and H. sapiens
(CAA68264). Sequence data was obtained from GeneBank
listed and aligned using DDBJ ClustalW and GeneDoc. Gaps
are marked with dashes. White letters in a black box indicate
16 out of 16 matches, white letters in gray box indicate 13 out
of 16 matches.
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Fig. 3. phylogenetic relationship of CICyP1 to other cyclophilins. Phylogenetic analysis is based on the deduced amino
acid sequences of cyclophilins from various plant species and human mentioned in Fig. 2 and including ClcyP2
(C.lanceolata cyclophilin2). The tree was generated by TreeView Ver.1.6.1 (Hitachi software). The scale on the bottom
shows similarity between two clusters and 0.1 means 0.1 nucleotide substitutions per site.
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Fig. 4. Transcriptional expression of CICyP! in C. lanceolata. Tissue-specific expression (A) and stress-responsible

expression in root (B).
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