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Cloning and expression analysis of 1-hydroxy-2-methyl-2-(E)-butenyl-4-diph-
osphatereductase gene in Dendrobium officinale
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Abstract: Objective To clone the full-length cDNA encoding 1-hydroxy-2-methyl-2-(E)-butenyl-4-diphosphatereductase (HDR)
gene from Dendrobium officinale (DoHDR), then to analyze the expression difference in different tissues and expression patterns of
DoHDR induced by signal molecule. Methods RT-PCR and RACE technologies were used to clone the full length cDNA of DoHDR.
The analyses of homologous comparison and phylogenetic tree were performed using DNAMAN and MEGAG6.0 softwares, then the
expression patterns of DoHDR were studied by real-time PCR. Results The DoHDR gene was successfully obtained (GenBank
accession number KC344827), and the full-length cDNA was 1 658 bp, coding the protein containing 460 amino acids. DoHDR had
high homology (= 80%) with HDR proteins from other plants. Tissue expression analysis showed that DoHDR had the highest
expression in the leaves, followed by roots, stems, and protocorm. Quantitative PCR results showed that DoOHDR could be induced by
signal molecule such as abscisic acid (ABA) and salicylic acid (SA). Conclusion The cDNA encoding DoHDR is cloned. It is helpful
for the future research on the mechanism of terpenoid biosynthesis in D. officinale.
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BB Hevea brasiliensis (Willd. ex A. Juss.) Muell.

M58 Camptotheca acuminata Decne™ .

Arg
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Dendrobium officinale Kimura et Migo.

1.2 EZERF

& RNA $#EHGAF & RNAprep Pure Plant Kit.
PrimScriptTm First Strand cDNA Synthesis Kit 4 F 1t
% Tiangen /A 7); pMDI18-T #/Aikil&. RACE i)
%, SYBR" Premix Ex Taq™ II %)/l [ TaKaRa 2\ 7).
2 HE
2.1 5 RNA HY3ZELS cDNA &5

HURTEF (K2R B AT MHALRT 1 0.1 g, FHEKIRZKIFT G
LRI, I DEARIR T, R T T
JEA R, SR )5 4% . RN Aprep Pure Plant Kit (Tiangen )
YW FHEIT RNA SR F B e 7 6 v
I RNA WL . I LA B % FastQuant
RT Kit (Tiangen) W] 454T cDNA 55— 585 B
2.2 34t

% GenBank | CUE K HEY HDR 2T
A, eI B WA KEA . BIKIMAE,
HH DNAMAN %/ 2 5 LOxT, HB s AR R [R5k
Ik 2 Bom R SF IXBUF Y, PRt e vt — X &
5|4 HDR-S. HDR-R (% 1),

2.3 DoHDR ERRFX R EAIH 18
15 56 LU G S A ) cDNA SRR, I 514

F1 SIMBREFT

Table 1 Names and seqences of primers

T & GlE B S 59Fs (5°-3)
ot F B HDR-S GCNGTNCARATHGCNTAYGARGC
HDR-R GCDATYTTRTTNCCNGGNCCDAT
3’RACE HDR-3-OUT TGGGTATCAAAGGTCTGGAACA
HDR-3-IN GTGATTACATTCTTGGAGGGC
5’RACE HDR-5-OUT ATAGCATCTTGCCGCTCCTGAGTC
HDR-5-IN CTACTCCATGTTTTCGCATC
KN HDR-CDS-S ATACCCGGGCCCGGGATGGCGCTTTCACTCGCCGGTTT
HDR-CDS-R GCCTGCAGCTATGCTGTTTGCAGGACTTCCTCAT
QRT-PCR HDR-RTS ACGATGCTCAAGACTGAGACAG
HDR-RTR ATTCCACCCACCAACAACGA
B-actin-RTS GGTATTGTGTTGGATTCCG

B-actin-RTR

TGAGTAGCCCCTCTCTGTGAG
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HDR-S Al HDR-R #£47 PCR ¥ 1. PCR KN AKZR N
25 uL, L IER 51 % 1.5 pL, 8 cDNA 2 uL,
Taq i (5 U/uL) 0.25 uL, ANTP (10 mmol/L) 2 pL,
10XPCR ZE# 2.5 pL, H ddH,O #7858 B AR
25 uL; JRNFEF A 94 °C. 5min, 94 °C. 45s, 60
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IR TP ) & 1 B 6 E ) Bedb AT R, AR e i
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Kt 158 W 5552k 52 A7 5 st RNA 20 531 S 2 55 il cDNA
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PR A 20 BOFP S, A Primer Premier
5.0 ¥t 3’ RACE Fll 5’RACE N A (0 5514
HDR-3-OUT. HDR-3-IN. HDR-5-OUT. HDR-5-IN
(£ 15 Zr7%F HDR ZEF K 3°F1 5%t 4T PCR
34, PCR 7= mlie, TA w50 7738 [\ 2.37
Tio W 5¢ 5 A DNAMAN #4468 HDR F:[A]
k%L B 3 5P A TP, SRAF IR
fr)4:K: cDNA J#41,

HARDHEAS BN AKTH, 43 50I7E 5°F 3 o ise it
iy A M U047 A8 R S Pk 51 % HDR-CDS-S .
HDR-CDS-R (% 1), #T PCR ¥ H43R#5 21 H (1L,
PCR /=W, TA val 5077k A “2.37 T,
2.5 DoHDR EEFHFFI5 T

T4 DoHDR 55 K 4w it 1 & L1 Fr 51 7
GenBank %45 i 1 £ 4T Blast P HuXF 4047, FIH
DNAMAN i HABA) A (1) HDR JE [R5 5 11 2 L R
HIVREAT PR 5> B o 1@k MEGA6.0 B AF b ity
Neighbor-Joining %% DoHDR 5 HAh4Fl HDR
H ARG
2.6 DoHDR ERFHIRIESHT

¥ 7% 18 Cabscisic acid, ABA) Fl/K#W&
(salicylic acid, SA) RREIEILFR W T C el K #
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ABA Fll SA B537 « HOAH [R] By 399 R 2 iz A ik Jsi sk =5
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WR I, B E-80 CUKAIRAE# .

K H RNAprep Pure Plant Kit ( Tiangen) )i #]+5
O3 ISR EBURAERE S B RNA, [R5 72200 il SR B ik
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FEHCFE VR RNA 3R R . B FIR R RNA
J PrimeScript™ RT Reagent Kit (TaKaRa) S #35%
J% cDNA. VUFFZIEH B-actin!' (B-actin-RTS Fl
B-actin-RTR, £ 1) KHNZ, Kl DoHDR %E[H (1)
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] Primer Premier 5.0 ¥ i1 SEH%¢ 2 & PCR 5|4
HDR-RTS. HDR-RTR (% 1). SEH[%¢)5E & PCR
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R 27 R S L A R A
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At HDR JE R (A% 00 B o
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1-B) A1 5’3k 893 bp (K 1-C). 7EMIEREZ |,
DLk J7 A fifHF) cDNA K R4 1E 4T HDR S PRI 1) 4 K
4, 193] cDNA 2K, 4 1658bp (K 1-D).
T TF R B HE CORF) 3K AR, 45 R Rt
PP 24 e EL I P %1, ORF KFEECh 1 383
bp, %ifsh 460 N HEMR, fiv4h DoHDR, J424L
GenBank (i FE (35 KC344827).
3.2 DoHDR SEEFHIMEIRMES R G L
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PR B2 A it DoHDR S K 4 it [ 24 S R 7> 51| 4
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Z AR REAT X b (B 2), Bt Rk i
DoHDR 2R 741 5 Liid (AHE93332). Ik
B CACGS55683) . K # 4t (ABI30631). A&
(ABC84344) S5 FHPI RIS 73 1) 74.26%73.84%
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1 DoHDR E[X%£1< cDNA &g
Fig. 1 Clone of full-length cDNA of DoHDR gene
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Fig. 2 Homologous comparison of amino acid sequence of HDR in D. officinale and other plants
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5 Oncidium Gower Ramsey [A] 4 = RHEY)
G F I NI, LUCON[R] & B R A 1 K
T4 Oryza sativa indica Group. E>K Zea mays L..
1515 Sorghum bicolor (Forssk.) Stapf 58 y—2&,
IR LAY HDR A7 76O R AL St
Yoy i R R B — 8 (K 3).

Fhi
|j L Ly
A A
EE)
P EFN
L KK
[P
— BB A it
P
N
— 2k

MR
ANGR A
PN
KRR
DI/

B3 $SEARSEMEY HDR SR RFETH LR
Fig.3 Phylogenetic tree analysis of HDR in D. officinale and

other plants
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Fig. 4 Tissue-specific expression of DoHDR in D. officinale

g T

AHX ik B
IS o

[\S]
1

4 8 12 24 48 72
t/h

E5 ABA 2323 DoHDR K& ERIF M
Fig. 5 Effect of ABA on expression of DOHDR
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Fig. 6 Effect of SA on expression of DoOHDR
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