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Cloning and analysis of HMGR gene conserved fragments in Atractylodes lancea
LIU Qun*, CAQ Xiao-ying!, JIANG Ji-hong', DAI Chuan-chao?
(1. Key Laboratory of Biotechnology for Medicinal Plant, Xuzhou Normal University, Xuzhou 221116, Chinay

2. College of Life Sciences, Nanjing Normal University» Nanjing 210097, China)

Abstract: Objective To clone and sequence cDNA encoding 3-hydroxy-3-methylglutaryl-coenzyme A
The ¢cDNA, encoding HMGR in A. lancea, was
amplified by RACE strategy with the ¢cDNA of the total RNA of young leaves as the template. The partial

fragments of HMGR were cloned and sequenced. Results The analysis results revealed that the conserved

fragments were 458 bp. At the same time, the two fragments had been obtained 84. 28% identification in

nucleotide acid and 92.11% identification in corresponding amine acid, named as HMGRcrl and HMGR-

cr2, respectively. It was deduced that they may be members of the HMGR gene family in A. lancea. Se-
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quencing analysis showed that HMGRcr1 and F/MGRcr2 had high identity with HMGR from other plants.
Conclusion The cDNA encoding HMGR from A. lancea is cloned and reported for the first time. The

work will provided a foundation for exploring the mechanism of terpenes biosynthesis and application to

the other medicinal plants.

Key words: Atractylodes lancea (Thunb. } DC-; 3-hydroxy-3-methylglutaryl-coenzyme A reductase

{HMGR); gene cloning
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BAUREBTHEN FREEMBRIPPRE R
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KERBEYXRALEEENAE, WHEFER
AREMEFEHEYE SN BNEEARE. 3-8
H-3-FER B A F R HMGR) EHE Y A
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FHEREBRESFRENS FEEHELE
WMEXRBE  EHY P HMGR XHE-1T £ 8
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1 ¥E5FE :

1.1 #H . ALRAAHAMNERBFLBE LK
EFRMERAMFEREAR Avactviodes lancea
(Thunb.) DC. , B R A AW EBIEL R,
RETF—80 CTHAE.

1.2 ## :BD-SMART™ RACE ¢cDNA Amplica-
tion Kit B9 B % B Gibeo 2 Al , & 24 e 8 o 11 12,390
EWE EHEFE Watsom)EP T RAR A . Tag
B .pGEM-T Easy Vector System 1 ¥ H Promega
Ad,

1.3 &

1.3.1 FEARMEMERNAMBRR. G TEEARME
WMEREYREE BRFEAEYRERNAGY
ERSEFEFSVRENTE BARHE. (DR
lg ¥FERNHEMF BEEFREVERR K. B
As0mL ELE, (XA 10 mL 65 CHRAK MR
2B W W (22%) CTAB, 100 mmol/L Tris/HCl (pH
8.2),2 mol/L NaCl,20 mmol/L EDTA(pH 8.0),
2% PVPP M4 % B-Hi B LB BIFIET 1 min /5 65
CHH10mn, OHAEHEZRENASHEHBNE
-2 2: D, BYBETFLI 000X g, ¢ CHL
15 min, (OBRERR-MASEBRNS-EH-RR
B2 (25:24:1),IRFIE T 000X g4 CEL 1S5
min, G)E E#W. AEKEBRNEKZBAL/10
#HER 3 mol/L REMEHI(pH 5. 2), —80 CIHEES
1h, ()BHJEF11 000X g.4 CEL> 15 min, (7)
YA 3 mol/L BERG4H(pH 5. 6% /5 F15 000X
2.4 CHE.L 10 min, (8)PLIEH F 500 pl DEPC Xk
L ERAAN-FERE LK. (OREHER,
ARG EREHNZ MM 1/10 F8H 3 mol/L B%
4,80 CHAR 1L EELIER 0% Z.M% 1
W E# TR T 500 uL DEPC K. (100EMA 2/
3N 8 mol/L FILEEB 4 CHEEIE., (1)
FERBUHE15 000X g, 4 CH.L 30 min, (DI
BRIOXIBERKGE FTEKE LR DEPC)
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K, —80 CHEFREER.

L.3.2 sigRBtSER 31 HRiHKEC QM
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5 -GG[G/C/TIGATGC[A/T/CIJATGGG[G/A]
ATGAA[C/T]ATG-3', Antisense primer FF 5] ¥ .
5-AC[A/T/C]JGT[A/C/GICC[A/CIACCT-
CAATNGA[A/T/GIGGCAT-3, 31kt
FABEYHEREGBRLFATR.

1.3.3 RT-PCR K hi .t BD-SMART™ RACE
c¢DNA Amplication Kt (BB #H)FFEAMNE
RNA R 78 cDNA, e S BIR AR A IRE H. 0L
R 75 A cDNA FiiR, B Lk —34 3]
1T PCR §73#, PCR W &% 94 CHAEE 3
min, £} )5 & 35 M EFHT (94 C.1 min, 60 CT.1
min,72 C.2 min), RGHE 72 CHEMP10 min,
1.3.4 PCR =WEH. ZERFFINE -PCR >
SINFEEREELR)E . UT BN B, AR
HAEL2mkaiE S pGEM-T Easy Vector
(Promegz)EZRTEHZE 1S, BTF 4 Cok&id
K EETYELE. cofi DHS: B2 HHK. &
LB/AMP/IPTG/X-Gal ¥ L2 HERE. RS
BEHLBEE 10 M HEEE MERNF PCR R
TEXEHEEMHATHE. IFTEATEELEH
EREGHEARMTHE,

1.4 FIIHEMBGEIN - BINENFFHERE
i BLASTP = BLASTX {# & National Center for
Biotechnology Information (NCRD) K& F B W&

B BYAR e % B 758 if DNAMAN $hiF@g

BREEMFFH IR YEBKIEBIE, @ Clustalw
SNRESHMAYE HMGR E XM FIH#ITE
HHE. b
2 ZREHW
2.1 RNARB.FEAERNAMPBREHER
MBS RLE 1, TRIEHED 2 & (RNA &
# (185 rRNA. 285 rRNA), H th 285 rRNA £# 1
REXARIBSRNA M 25, AT R RNA B
HHTEE, ‘

H—E i KR E NS R E (A
{8+ Ao/ Ao tE T % 1. 988, 7 2. O BRHIE, R W Y
RNA B, iR ME . SH EARATNL SR
BEHB., NTdEBERyEESTHREY
EA S RNA HER.
22 FERHMGREEAESF S48
RT-PCR, A A F B A E RNA P 5 %

Fig- 1 Electrophoregram of total RNA

B T—%&KB.A/MES00bp X4 E2), 4878
B8 B/ PCR FB#ifb/R  TA KR
PGEMT-Easy £ {k b, B (7 B Wi sk R8I H 4L
Foift B REBER, BIER AT XD, REHHM
AFERBBM K TARBAMEAER, HES Y
#ATPCR ™1, RIEB S IR AL K BB KD,
RUPBHARK HHANA B RT-PCR &7 3
BEER, MRSERRPH B bp IFE.EFAE
NCBI M & b ## Blastn A WK, % R B R L&
FRSHEEE DY IMGRERE BB FFHE,
ROy HAKFARREY TR HMGR ZHEKR
FR.MH. BB TR MERFMOERES
84.28% M A B R MAEBRFINRAEE AN
92. 11% .5 W ¢ &% B HMGRcrl . HMGRcr2, #H
EARERERF KPR ER.

M-DNA Marker (GeneRuler™ 1 kb DNA Ladder)
B2 BFEARLN"9

Fig-2 Product of conservation fragments

2.3 WM HMGR EHMRELE. BRAS
#gﬁﬁ.ﬂ‘ft BlastP E%wﬁvﬁﬁﬂﬁﬁﬁﬁﬁ
B i) HMGRerl B EBRF 5 58 & @ Gossypium
barbadense L. (NCBI B 5% ABC71314. FFD.
E B Camptotheca acuminata Decne, (P48021).5
# ¥ HMGR] Solanum tuberosum L. (P43020). 5
# % HMGR3(BAA93631) ~ B ¥ 4 3155 B 93%.
92%.89%.88%, HEHi#) HMGRer2 REMFF S
E W (P48021). A % ¥ Tagetes erecta L.
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(AAC15475) .95 S # (ABC71314) i H 48 Gossypi-
um hirsutum L. (064967)—&&5}5“%@] 95%,
94%.90%.88% .

Fj PROSITE # {4 75 & 4} ¥ (http://us. ex-
pasy. org/prosite/), K B F E A # S HMGR &
HEEHMGREK PHAFRE™, FERT HIE
frs (A 3.4). RS T LEEPNAREE
HMGR EHEFANESHELERETIRAEREEA
REEHEL.

N I m V.V K. XN e

y T L s . A
BHERCRBRAMA 38-408dK (1) HEOENI&KBRA
4 76-79 SIVE (N ), 113-116 TgqD (K ), 128-131 TmmE
(X)) N-HEEBI A 21-36 Gisg NY (1),34-39 GnycSD
(1),88-93 GSavAG (V),93-98 GS1gGF (¥1),96-101 GGE-
nAH (W),114-119 GqdpAQ (X} WFEAL{E K 85-68 NLTG
(V) N-EFEAMBEXS CHEANREREE4LIRD
proteinkinase C phosphorylation site 38-40SdK (R)  caseinki-
nase I phosphorylation site 78-79 SIvE (N ), 113-116 TqqD
(K), 128-131 TmmE (10) N-myristorylation site 31-36 Gis-
eNY (1), 34-39 GnycSD (I ), 88-93 GSavAG (W), 93-98
GS1gGF (W), 96-101 GGInAH (W), 114-119 GadpAQ (X)

N-glycosylation site 85-88 NLTG (V ), N-amino terminal
C-carboxy terminal (Fig. 4 is same)

M3 HMGRcrl & Q PROSITE 7 HT 5 R
Fig-3 Analysis of HMGRer1 deduced protein

by PROSITE

B 4 HMGRer2 B & PROSITE S Hi & R
Fig. 4 Analysis of HMGRer2 deduced protein
by PROSITE

2.4 WWH HMGR EaM#E M
GeneBank b8 13 R HMGR BB /7,
EREAFEPREHFER HMGRL {1 HMGR2
E AR —Ra Tk L, B MEGAS. 1
B8 H B B (boostrap) B H 1 000, B R B &
B, NN FEERK HMGRorl 5 HMGRcr2 E
—EWEN ABA(PXEREREEREY A
NCBI 1B S).
3 itig
AWEFBESH T MR — B R B
PR HMGR EHERPHE R, NSHABEYH
%A e & B HMGRcr1 HMGRer2 K —
EfEH. F PROSITE KA AKX HERRINE
#hE B HMGRcrl H, HMGRer2 £ — 4~ Caseinki-

BfiHiHs AACOS089
E# AABG9726
_‘L_—_ FR AALOIRG
HMGRerl
$ik: ABF36518

8k BAE92730

—— N %% AAC15475
L HMGRer2

£ AADOITED
g i BAA9363]
HHE AALS4ET9
HAEME CAA451S]
BAEIAY AAO85554
EN AAB6258]
HT ABESSR27

S wWHdw AMGR EATBILLAXR
Fig. 5 Phylogentic relationship among HMGR

proteins in 14 kinds of plants
nase I phosphorylation site:76-79 SIvE, [/ &:f H &

R A E BB P AR HMGR - H—1
HEEZESDB, AFAMEY TR EENSSE A TR,
MBEKEEEMNGHE PR~ HMGR &
EEEPH—-IHERA. ‘
8 HMGRerl W HMGRor2 RBERFEAR
HMGR 2R FEPHEA AR . B 5B —-SHE
iE, i B EE H4T Southern 2 EF B, B R,
EZFRBEHITT HMGR EEHBRSTEHE. B
Eut—SHTHEKAT .
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