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Abstract: Secoiridoids,such as gentiopicroside, are the main active compounds in “Qinjiao”, a traditional Chinese
herbal medicine derived from the dried roots of Gentiana macrophylia. These compounds have widely biological and
pharmacological effects, such as stomachic, choleretic, anti-hepatotoxic activities, anti-inflammatory, antifungal and

antihistamine activities. Secoiridoids belonged to monoterpenoid, were biosynthesized via the secoiridoid pathway
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(sometimes also called “ridoid pathway”) in high plant. 1-hydroxy-2-methyl-2-(E)-butenyl-4-diphosphate reductase
(HDR) is one of the key enzymes in the pathway of iridoid biosynthesis. In this paper, we cloned the gene sequence
of HDR from G. macrophylla, and analyzed the characteristic of sequence and expression patterns in order to know
its roles in secoiridoid biosynthesis. Based on our library generated by high-through sequencing of G. macrophylia
transcriptome, we cloned HDR gene from G. macrophylla (named as GmHDR) by RT-PCR. And the GmHDR
coding amino acid sequence characterization, such as physicochemical characteristics, signal peptide, transit peptide.,
subcellular localization, conserved domain and secondary structure, analyzed with bioinformatics methods. Then we
also detected the expression patterns of GmHDR in different parts of G. macrophylla by real time PCR. One 1 630-
bp length sequence of GmHDR gene was obtained from G. macrophylla. GmHDR contains a completed open read-
ing frame (ORF) of 1 392 bp, which encoded a polypeptide with 463 amino acids. GmHDR, the encoding protein by
GmHDR, has high homology (identities == 84%) to HDR proteins from Rauwvolfia wverticillata , Tanacetum
parthenium and other plants. One neighbor joining tree was constructed to show evolution ship between GmHDR and
HDR proteins from other plants using MEGAS5.2 soft. The phylogenetic tree also gave a same conclusion that Gm-
HDR had a closed relation with HDR proteins from Catharanthus roseus and Rauvol fia verticillata. Further analysis
with bioinformatics methods showed that GmHDR was one protein without transmembrane domain, and had one
transit peptide with 36 amino acids predicted with ChloroP server. These indicated that GmHDR protein might be lo-
cated in the chloroplast. Real time quantitative PCR results showed that Gm HDR had a very high expression level in
the flowers of G. macrophylla s, and GmHDR gene expressed lower in roots, stems and leaves of Gentiana macro-
phylla. Conclusion: The sequence of GmHDR had a lot of similar features with HDR proteins from other plants,
such as conserved four-cysteine sites, transit peptide in their N terminal. Gm HDR mainly expressed in the flowers of
G. macrophylla. These results indicated that GmHDR may be principal involved in terpenoid biosynthesis, which are
accumulated in flowers of G. macrophylla. The research is not only very helpful for research on HDR roles in
G. macrophylla .but also will lay the foundation for the further study on biosynthetic pathway of secoiridoid com-
pounds in G. macrophylla.

Key words: Gentiana macrophylla ; GmHDR ; sequence analysis; expression pattern
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