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실험목적 (Objectives)

In this study, cDNAs encoding chalcone synthase (ArCHS) and chalcone isomerase

(ArCHI), which are related to tilianin biosynthesis in Korean mint (Agastache

rugosa), were isolated. The expression patterns of genes involved in tilianin and

rosmarinic acid biosyntheses were analyzed by real-time PCR.

재료 및 방법 (Materials and Methods)

The deduced amino acid sequences of ArCHS and ArCHI were analyzed for

homology using BLAST at the NCBI Genbank database. Sequencing alignments were

carried out by BioEdit Sequence Alignment Editor, version 5.0.9 (Department of

Microbiology, North Carolina State University, Raleigh, NC). Phylogenic tree was

constructed by the online website (http://www.genebee.msu.su).

실험결과 (Results)

A BLAST search at the amino acid level showed that ArCHS exhibited high

homology with other CHSs (Figure 2). ArCHS of A. rugosa shares 95% identity and

98% similarity with ,95% identity and 98% similarity with Solenostemon

scutellarioides CHS, 93% identity and 96% similarity with Misopates orontium CHS,

and 92% identity and 96% similarity with Mazus pumilus CHS. This homology

search revealed that there are 4 residues (Cys164, Phe215, His303, Asn336) that are

conserved in all known CHSs; these define the active sites. The close relationship

between ArCHS and the other CHSs observed in phylogenic analysis indicates that

ArCHS is a member of the CHS family. The closest homolog of ArCHI was CHI

from (79% identity and 88% similarity), followed by CHI from (78% identity and 89%

similarity), CHI from (75% identity and 88% similarity), and CHI from (74% identity

and 87% similarity). Four residues(Thr60, Tyr118,Asn125, Ser202), known to be the

active sites of CHIs, were also found to be present in ArCHI of A. rugosa (Figure

3). Leguminous plants, on the other hand, differed from non-leguminous plants; the

corresponding active site residues in leguminous plants are Thr48, Tyr106, Asn116,

and Thr190.
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Figure 1. Proposed biosynthetic pathway of tilianin and rosmarinic acid. PAL, phenylalanine ammonia-lyase; C4H,

cinnamate 4-hydroxylase; 4CL, 4-coumaryl-CoA ligase; CHS, chalcone synthase; CHI, chalcone isomerase; FS, flavone

synthase; A4OMT, apigenin 4′-O-methyltransferase; GT, glucosyltransferase; RAS,

hydroxycinnamoyl-CoA:hydroxyphenyllactate hydroxycinnamoyl transferase; 3-H, hydroxycinnamoyl; 3′-H,

hydroxycinnamoyl.

Figure 2. Multiple alignment of amino acid sequences of ArCHS with other CHSs. Highly conserved residues in all

sequences are indicated in white color with black background. The black boxes are the active sites of the CHS genes.

PfCHS, (AB002815);SsCHS,Solenostemon (EF522149); MoCHS, Misopates (AM162205); MpCHS, (AY131328).

Figure 3. Multiple alignment of amino acid sequences of ArCHI with other CHIs. Highly conserved residues in all

sequences are indicated in white color with black background. The black boxes are the active sites of the CHI genes.

PfCHI, (AB362192);SbCHI,(HQ153041);CsCHI,(DQ120521);DcCHI,(Z67989).




