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Cloning and bioinformatics analysis of iridoid oxidase gene in Gentiana rigescens

ZHANG Xiao-dong', LI Cai-xia', ZHAO Qing-rong', WANG Yuan-zhong®
1. College of Chemistry Biology and Environment, Yuxi Normal University, Yuxi 653100, China
2. Institute of Medicinal Plants, Yunnan Academy of Agricultural Sciences, Kunming 650223, China

Abstract: Objective To obtain the key enzyme gene involving in the monoterpenoid biosynthesis pathway, an iridoid oxidase gene (GrIDO)
and its promoter were cloned from the leaves of Gentiana rigescens, and its bioinformatics analysis were also performed. Methods The gene
specific primers were designed according to the GrIDO gene of transcriptome in G. rigescens. The open reading frame (ORF) of GrIDO gene
was cloned by RT-PCR method. The bioinformation of GrIDO gene was analyzed by online softwares. Meanwhile, the gene specific primers
were designed according to the cloned GrIDO gene, and the promoter of GrIDO gene was amplified by PCR method. Its sequence analysis
was also performed. Results The length of GrIDO gene ORF (GenBank accession number KP722034) was 1 557 bp, which encoded a
protein with 518 amino acids. Its relative molecular weight was 58 920 with the theoretical isoelectric point of 8.40. GrIDO was the member of
cytochrome P450 superfamily and may localize in chloroplast. GrIDO was a hydrophilic stable protein without signal peptide and composed
of mainly a-helix (51.07%) and loops (42.69%). GrIDO protein had a high similarity with CrIDO of Catharanthus roseus (85.83%) and their
genetic relationship was close. The cloned GrIDO promoter had a length of 720 bp (GenBank accession number KT428570), which possessed
cis-regulatory elements TATA-box and CAAT-box, and had cis-acting elements involved in the abscisic acid and MeJA responsiveness, part of
a light responsive element and MYB transcription factor binding site. Conclusion The expression of GrIDO gene were regulated by
multifactors. The GrIDO gene and its promoter were cloned from G. rigescens. This study will lay foundations for the functional research of
GrIDO gene in monoterpenoid biosynthesis pathway.
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Table 1 Primers for GrIDO gene and its promoter cloning

5[ GIE/EZY S SEH (5°—3%) Tn/C
GrIDO #:[H GrIDOEcoRI-F GGATCCATGCTTGGCAGCAATAAATCCTC 55
GrIDOXhol-R CTCGAGTCATAGAGATGTTGGAATAGCACG
GrIDO [ 5 8+ GrIDO-sp3 GAATTGAGGAGTGTGTTCAAGGC 57
GrIDO-sp2 TTAGCAGGAGAAGAAGGCCTGC 60
GrIDO-sp1 GTGGTCTCCTTTTTGAAGCTCCAG 59
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PCR SR 2N 50 uL, H Ak sy : LK 2H DNA 2 pL,
MAX DNA Polymerase 25 uL, AP1 5{ AP2 &, AP3
1 uL, GrIDO-spl 1 pL, ddH,O 21 pL. SR 44
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Fig. 1 PCR amplification result of GrIDO gene in G.
rigescens
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Fig. 2 Multiple sequence alignment of GrIDO protein in G. rigescens with IDO protein in other plants
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4 EKBB GrIDO EBH = HLEHTN
Fig. 4 Prediction of three dimensional structure of GrIDO

protein in G. rigescens
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Fig. 5 Detection of a putative transmembrane helix at the

N-terminal of GrIDO protein in G. rigescens
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H) IDO EEAKNMIEZESR . KELFH CrIDO
EAME 515 MEIERE, A7 GrIDO &N
SI8 MR, Ei#H 2 3 MaEER (K2, X
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REAPIESS MBI RE LI ZE R

ERBAEMERT, BT H&%LE )T/
SV SR R 15 2N W < (VAR o 319 L G =4
H 50 BT S 100~200 bp [ — 4 B A Hhsr3h
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T BRI 720 bp, AMEEFH L BT
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1 ANBEEE N o R 1A MYB G800, £
i GrIDO FE[H [ RIESZ . vk AR HIH
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2 EXRE GrIDO EEE N FINEETM (B CAAT-box Fl TATA-box 71
Table 2 Functional prediction of GrIDO gene promoter in G. rigescens (except for CAAT-box and TATA-box)
BL AR Vb (OA=S 5 F4) Thee

SUTR Py-rich  Lycopersicon 346+ 9 TTTCTTCTCT cis-acting element conferring high

stretch esculentum transcription levels

ABRE Arabpsis thaliana 216+ 7  TACGGTC cis-acting element involved in the abscisic
acid responsiveness

ARE Zea mays 30 + 6 TGGTTT cis-acting regulatory element essential for the
anaerobic induction

CAT-box Arabpsis thaliana 655 + 6 GCCACT cis-acting regulatory element related to
meristem expression

CATT-motif Zea mays 568 - 6 GCATTC part of a light responsive element

CATTAT-motif  Avena sativa 460 - 10  GTCATTATCGG

CGTCA-motif  Hordeum vulgare 675 + 5 CGTCA cis-acting regulatory element involved in the
MeJA-responsiveness

GAG-motif Arabpsis thaliana 692 + 7  AGAGAGT part of a light responsive element

HSE Brassica oleracea 497 - 9 AAAAAATTTC  cis-acting element involved in heat stress
responsivenes

I-box Solanum tuberosum 415 - 10 TATTATCTAGA  part of a light responsive element

I-box Solanum tuberosum 664 — 9  TGATAATGT part of a light responsive element

MBS Zea mays 218+ 6 CGGTCA MYB Binding Site

Skn-1_motif Oryza sativa 12 - 5  GTCAT cis-acting regulatory element required for
endosperm expression

Skn-1_motif Oryza sativa 676 + 5  GTCAT cis-acting regulatory element required for
endosperm expression

Skn-1_motif Oryza sativa 466 — 5  GTCAT cis-acting regulatory element required for
endosperm expression

TC-rich repeats  Nicotiana tabacum 72 - 9 GTTTTCTTAC cis-acting element involved in defense and
stress responsivenes

TGACG-motif  Hordeum vulgare 675 - 5 TGACG cis-acting regulatory element involved in the
MeJA-responsiveness

Unnamed 4 Petroselinum hortense 618  + 4 CTCC

Unnamed 6 Zea mays 427 - 10 taTAAATATct

chs-CMA2a Hordeum vulgare 703 - 8 GCAATTCC part of a light responsive element

FEJFERE A, AR S R S &
FERECR, Ho e A Y. e A
PEGM & RAEW], E e 2= /AAE4E 2 4> IDO %
. Bk, W5 GrIDO F:F A28 B 1K E R
ST RS 5 R EE F AV & Re e A
A EEE o IR S A s o Hr 4 R R W
GrIDO PRI it ) 38 B AR Fh R IA R 1Y 10.79
B, KIEHEN GrIDO J [K]  ZEAE M th 2 53 MRk
R A G e SR H AT REAE M AR 5 s

fEEE TER T, #HiEsRpgta 2Rl F—
A 5 N % TR 25 B 1) B 0 AT B 0 A AT A
ARGy W L oL P B B R AT RO 20 B R R % AR
RIE M FE AT, DA W] i3k AR R R T A &
A AR

SE AR
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glycosides from the rhizomes and roots of Gentiana
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