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Cloning and Expression Analysis of HMGR Involved in Rubber
Biosynthesis of Eucommia ulmoides Oliv.

JING Teng, WANG Lin ,WUYUN Ta-na,DU Hong-yan

( Non-timber Forest Research and Development Center of Chinese Academy of Forestry, The Eucommia
Engineering Research Center of State Forestry Administration , Zhengzhou 450003 )

Abstract:In order to investigate the characteristic of HMGR gene associated with the rubber biosynthesis in
FEucommia ulmoides Oliv. ,based on sequences of Eucommia ulmoides Oliv. genome and transcriptomedata,,a 1770bp
full-length ¢cDNA encoding 590 amino acid residues ,named as EuHMGR ,was cloned by using leaves and pericarp of
Huazhong No. 6 as the template , respectively. Quantitative real-time PCR ( qRT-PCR ) experiments showed that EuH-
MGR mRNA accumulation in pericarp was the highest in mid-May , nevertheless , that in leaves was in the middle of
July. Moreover,the content of rubber in leaves and pericarp was determined by Soxhlet extraction at each corre-
sponding time point. The result showed that the content of rubber increased rapidly in pericarp from mid-April to
late-May compared with the steady growth in leaves in all tested time points. Besides, the correlation analysis sug-
gested that there was a significant correlation between EuHMGR expression patterns and accumulation rate of Eu-
Rubber in leaves and pericarps at different developmental stages,and that not in leaves, which speculated that the
expression of EuHMGR was related with the biosynthesis of rubber.
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(RERS R AL S — AR A D i HL R S T 1 1
PSR GEUR . (0 T H AT BOR: A 4 J
AR ——Ft A 5 R R & AT, 80 7 AR
BT B T AR A K R

Fo 7R ARG AL W At R v iy PR 2 AL
A BT TR = A AR R, A 1892
4E LN Ermest 5t & BT A5 A9 1k 24 B4 J2:
R ARF L EY ., ARk E,
F. Lynen 2511 S. Chaykin %' $2 H 528 & i J2
A T 4R M 5 1 B 32 G 8 ( MVA |, mevalonate ) 18 58
A%, A. Dulilio 255 1 R. Michel "™ 435117t 7 42 H i 25
YIIFA A 5 — 4% MEP ( MEP, 2-methyl-D-erythritol -
4-phosphate ) AR, H A2 R F R 25 b5 b
e MVA Fl MEP i& A4 R ] 7=, I BRI | A&
BRI A= ) B B 2 ARl 2R A iR 12 MVA
MEP 3546 56 5, 50 UE 1T A 2 e sU R 3 a1
WL ST 3 FE-3-HT S I TBE A B A E R
(HMGR , 3-hydro-3-methylglutary CoA reductase ) & Ff!
FEICHR (MVA) iR 12 (1 e s il 2 — ) HMGR 3%
2 S5 E K & T S 2407 i, fER G2
(LR )4 i rp B R REEVE I, BAEARR & Bt
WL R IR 2F R , ANR) HMGR JER i #ak BA 22 5
P R FECE AT L I AR A A
BT, DN ZME Sy b HMGR B H:
HALFR R B A it H R AR R AR Bk HMGR
FEHTEH AR o E A A SCHRGE , (DAL HMGR 3£
SR AP A G 5 2R 1 SR

AMHFFEAR YA AL DR 2 RN S 1 458, i RT-
PCR BRI va e 1At Ah 3-F2 - 3- 1 L 1 — Pkl
A W JFEEEIE ( EuHMGR) IR 9 6E i PCR ik
R SR B AN P AR & B I EuHMGR SE TR 1Y)
FER BN, B A A B R B e R A
feash IR FAIZEERIAERL PR BRI AR e B i
VER, it — B BF9E EuHMGR 55 R AE AL AP AL A= )
B IGEE T RE LS 7T BRI ST B8 S A
1 MR5RF=*
1.1 @
1.1.1 #Ysal A AR A b EAROE
BLAAF I BErMi T FE & H A LR 6 5, 3
PRI AT L A 5 a0 2 JUT 7 B T R Bz
I F 25T 2014 4F 4 %8 J(4.1.4.15.4.30,
5.15.5.30.6.14 .6.29 7.14.7.29 8.13 8.28) 45 15d %
B2 1 URE A, MR R AR IS IR AT S, - 80 CIRAE

.

1.1.2 iKF A% RNA $25GL 7 & (RNeasy Plant
mini Kit) g Fl QIAGEN 23 7] ; cDNA 55 1 £ 5 % Su-
perScript ™I First-Strand Synthesis System I [ Tnvit-
erogen A Hl; K% FF 1 DHS« J2% 32 25 41 g F1 DNA
Marker It F FARAEALBHA PR 7] s PCR AH G |
BERE TSGR 85 LA S e P 244 pMD-18T Vector 1)
F TaKaRa 22 5] ; HoAt s LGRS (7 o3l DL 1 2%
5 5140 RS R e 45 ph b 5 SE I A A R A

SR
1.2 FHi%
1.2.1 #t{h5 RNA RJIRELK cDNA £ 1 S

B KM QIAGEN 22 w] Y RNA $2HURF & ( RNeasy
Plant mini Kit ) $2HUFE PR R RNA | 4% 18 Inviterogen
A Y SuperSeript™ 111 First-Strand Synthesis System
J I SR S U B T cDNA 55 1 55 Ak,
1.2.2 EuHMGR E[E#£1 cDNA MEES 3R
T Ao A A A 7 e SR 2 % 4 R DR ZEL ) 7 T 4
e = ak B s F) Al Primer Premier 5.0 & i #f 4
HMGR B F¢ RV 1 514 : EuHMGR-F1 .5'-ATG-
GATCTCCGCCGGAGACC-3' F1  EuHMGR-R1: 5'-
GGAAGAGGTAACTTTGGTGA-3', LA AL 5 1 %%
cDNA j‘yfﬁ*ﬁ, YRR .94 °C AR P 3 min;
94 CAPE 30 5,56 CiR K 45 5,72 “C LA 2 min, 35
AMEIR ;72 °C HEMf 10 min, 4738 7= 4 28 o SR AG I
Wl 4k %3 2 pMDIS-T # A4k, & 1k K AT
DHS o JERAZ S ARG , BRIRCH 1 T P 58 28 w1 P
FIH NCBI ) ORF finder T EL #8531 1Y JF ik
e 24 5 SR ] ExPASy [ ProtParam T.E X} & [ B Y
A3 F i FNAE B S AT WU, J-38 5 NCBI 9 BLAST
T HY5 GenBank H1fEHF S HLd, 2817 2 51
(AR 23T
1.2.3 EuHMGR ERF KL%} EE PCR K&
M MR EuHMGR K 2K 55, 5t
W E PCR #5519, ¥ #4519 : EuHMGR-F2 .
5'-CGCTCCCTCTATTTCTGACG-3" F1 EuHMGR-R2 .
5'-ACGGAACTGTCCCTGAAATG-3"; LA Actin YE R W
% 8l F 3 K act-F: 5'-GTGACAATGGAACTG-
GAATGG-3" Hl act-R: 5'-AGACGGAGGATAGCGT-
GAGG-3', FBAE ABI7500 SE5E & PCR b kAT,
714 iR TaKaRa A 7] A9 SYBR Premix Ex Taq'" &
) G UL B 5 AT B, IR AR &R 41 F . SYBR
Premix Ex Taq(2 x )10.0 pL,ROX Reference Dye II
(50 x )0.4 pL 4553547 0.8 wl,cDNA 2 1 5T
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(20 ng/pL)2.0 pL, fH ddH,0 #ME 20 pL, PCR 1
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o
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Al At i 35 D] 20 RN e S 2800 I, R R S 5
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a1 /n%%%lﬁ fﬁﬁu%ﬁﬂuﬂ#tﬁﬁ Tﬁ |

v =

* 560 * 580

600
IR HLLGVEGATR R L LAY msmm‘. @vTgs- ¢ 590

HMGR JEIF ZHE PRI L B24E (ORF ) K 1770 bp
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Fig.1 Agarose gel electrophoresis of RT-PCR
amplification of EuHMGR
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Fig.2 The alignment of deduced amino acid sequences of EuHMGR and HMGR of several other plant species
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HFFHUEE 2 4~ HMG-CoA 45407 5 EMPVGYVQIP
TTEGCLVA F12 /> NADP( H) 45411 55 DAMGMNM .
GTVGGGT™ | Rt Hedw 444 EuMGR,
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T 53T EuHMGR JER e AR [R] & & i i 3=
ik #5 L, A] A Real-time PCR £ AR 43 #r T A6 ff
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AR B i 0 00 fh R B At e 2 Rk (R
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Fig.3 Expression patterns of EuHMGR in pericarp and

leaves at different developmental stages

2.3 HMREFHANEEKESE

JTRIE EulMGR 3& R ) 38 3k 5 A /P A 5 &
B AR S AR 5 X AS [R] & 7 IR 300 f SR Rz A
BRI & e A TN 25 SR AN TR 4 s FE PR R
FIH i A AGE F e 24 Bt 25 P 1) 8 T A 1 AS D L 840
i, LB AL AAR I 1 A R — A B A R R H
R AT A SR R AR M B i 38 B 3 s it A
FH 50d 5 (4 AR]85 A N aX—IH SR
(RS B o TRGHERE I , A 114 1 T R 3 i K B
Ja R TR AR R KRR AR % Bk T
Fat, AH LA R PRI B v (AR I &5 i, A AR e (4R
JE b — P AR AN

—=— 8L Pericarp
—— I} Leaf ki

®k  kk gk kk

kK

*ok

Al EL

SR
Gum content
E= N fele]
T

0 = =

41 415430 5.15 530 6.14 6.297.14 7.29 8.13 828
H#® (H.H)
Date
E4 REMHEABABEHBESKE
Fig.4 Gum content in pericarp and leaves at different

developmental stages
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() 23k it 55 A I 2R R A e 34 K TR AE AR DG 2 #T
G5 R AR AN R & F B EuHMGR (3635
SRR K R 2 B IEAH KRR (P <
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