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Molecular cloning, differential expression, and bioinformatics analysis of G10H
gene in Gentiana rigescens
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Abstract: Objective To clone the geraniol-10-hydroxylase (G10H) gene from Gentiana rigescens and analyze the gene expression.
Methods The cDNA sequence of G10H was obtained from G. rigescens using PCR technique. The physical and chemical properties,
secondary structure and tertiary structure of G10H protein were forecasted and analyzed using related software. The expression of
G10H gene was detected using real-time PCR in roots, stems, and leaves of G. rigescens. Results The cloned G10H gene was 1 400
bp including 1 248 bp open reading frame and encoding a predicted protein of 415 amino acids. Bioinformatics predicted that the gene
encoding protein molecular formula was C,131H3390N580615517, the isoelectric point was 7.62, the instability coefficient was 44.20, and
the hydrophobic coefficient was —0.245. RT-PCR showed that G10H gene expressed in all organs. And the highest expression level was
found in roots, while the lowest in the stems. Conclusion This G10H gene is cloned from G. rigescens for the first time. The results
provide a foundation for exploring the mechanism of gentiopicroside biosynthesis in G. rigescens.
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Table 1 Primers used for this study
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AR CCAGCAAATCCAGCCTTGACCATTC

2.3 GIOH EFEMEMEEF S0

FIF} NCBI _L ) ORF Finder /¥ Chttp://www.
ncbi.nlm.nih.gov/gorf/gorf.html) 3 #73E A [F] ORF;
HIF] 5 B [ S2AE ) HoARAE Born i NCBIL _E
BLAST #£/3 (http://blast.ncbi.nlm.nih.gov/) XJJ&[A]
¥% B 7 51 3k 47 Blastx b XF o ) A £k 1K 1F
ExPASy-ProtParam (http://web.expasy.org/protparam/)
RN FC G A 2 1 R AR 20y A P pURIRE R 2 Y
% 149> ¥ 3:U; NPS@server ( http://npsa-prabi.
ibep.fr/cgi-bin/npsa-automat.pl?page=/NPSA/npsa-
seccons.hit ) 73 M 8 A B — R 45k R H
SWISS-MODEL (http://swissmodel. exp asy.org/) 1
TEE AR = 4B 4T, TMHMM Chttp://www.cbs.
dtu.dk/services/TMHMM/) 43 #1 85 11 i 11 15 JIE &5
(AR
2.4 GI10H EREBIRIED

e “2.17 WU I VAR BUE e IR . 25
-t RNA, JFliE 5% cDNA . I actin 5[5
W2, DL cDNA B, 45 GLOH P e it ¢
6 € B PCR 5]%) GF. GR fl AF. AR (£ 1), f«
MR Z A R EC ) PCR O By : 2 X FastStart
Essential DNA Green Master 10 uL; Primer F (10
umol/L) 0.4 pL, Primer R (10 umol/L) 0.4 uL;
cDNA Fi4R 1 pL; ddH,0 20 pL. PCR 3~ 142 /3 21
T BUEPE 95 °C. 10 min, 1 AMEFF; 95 C.
10s, 60 T, 155, 72 ‘C. 10 s 3£ 40 MFEIF,
REA SNl 3 AN
3 HERE5NH
3.1 JEABEE RNA BIIREXFN cDNA HIE B

1%BE IR B ViR I 45 R LI 1. 85 R R
$2 BRSO Y RNA (¥ 28 S T 18 S 4%
WISETRM, RNA 28 S SEJEL0N 18 S SEE M 2 1,
H 2 5B WA, BEWE 2 o 2.



. 548 -

¢ # % Chinese Traditional and Herbal Drugs 35 48 % 25 3 #i 20172 A

R

- W e BN

-— -y 18S

1 GI10HPCR

Fig.1 PCR amplification of G10H of G. rigescens
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Fig. 2 Electrophoretogram of total RNA from G. rigescens
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Fig. 3 Tertiary structure prediction of G10H protein
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Fig. 4 Hydrophobicity prediction map of G10H protein
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Fig. 5 Neighbor-joining dendrogram of GI10H in G.

rigescens and other plants



¢ # % Chinese Traditional and Herbal Drugs 35 48 % 25 3 #i 20172 A

. 549 -

GRF I
3.5 GI10H EEMFIEFED

Pt 7 PCR 45K, G10H ZERTER. 2.
MR RE, ERRE E R, HUoREr
RikER G, wEhREERIK (B 6).

40

30

LRSS

20—

10—

0 —
i = I

6 GEEBBAREEML G10H fH3 Rix 2
Fig. 6 Relative quantity of G10H expression in different

organs of G. rigescens
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