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8, KRS E HMGR EA R SRIBIF(NP_177775) . & b (CAA48610) . kL (AAV54051) B &%
(ABC74565) . E# (AAB69726) , J JHEL (BAE92730) B — Bt 4 1K B 98% .96 %6.88%0.89%4 .86 % F1 87,
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Cloning and analysis of hmgr gene conserved
fragments in Descurainia sophia

CHEN Feng-Mei! , CAO Xiao-Ying!, JJANG Ji-Hong! * ,
ZHANG Xiao-Ping?, QIAN Li-Wu?, LIU Qun!

( 1. Key Laboratory of Biotechnology for Medicinal Plant, Xuzhou Normal University, Xuzhou 221116,
China; 2. College of Life Sciences, Anhui Normal University, Wuhu 241000, China )

Abstract; Based on the design of degenerated oligonucleotides according to the conservative regions of eight 3-hydrox-
y-3-methylglutaryl-CoA reductasesCHMGRs) from six plants and total RNA extracted from Descurainia sophia ,a
458bp fragment of hmgr was obtained by using reverse transcription PCR strategy. Through sequence analysis by
BlastP online, the resulting protein showed high homology to 3-hydroxy-3-methylglutaryl-CoA reductase,with 98% i-
dentification compared with Arabidopsis thaliana (NP_177775) ,96 % with Raphanus sativus (CAA48610),88% with
Eucommia ulmoides (AAV 54051) , 89% with Picrorhiza kurrooa (ABC74565),86% with Camptotheca acuminata
(AAB69726) and 87 % with Gentiana lutea (BAE92730). Deduced amino acid sequences were also analyzed by PRO-
SITE, ClustalX and MEGA Ver. 3. 1,and data present evidence for the existence of 3-hydroxy-3-methylglutaryl-CoA
reductase in Descurainia sophia. This is the first report of the hmgr gene isolated from D. sophia.
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AR, — B ERRRRER, EHAREF
BEAT, P2 A 4% 35 #1 = #5 (Newman & Chappell,
1999); A—HoRNEMR —BRHMEBRE, 24
BB R A R 4T, 7= A B8 . — 5 #0 9 5 (Eisenreich
#:,1998; Lichtenthaler,1999), ZEH B RE L P
-RE--PEX_BHE A )7 B (3-hydroxy-3-
methylglutaryl CoA reductase, HMGR) B £ &/
KEMZ—, Bl Amgr BE B 5EE NEH/K (Kato-
Emori %, 2001), 4L § % (Liao %, 2004) K& #f f
(Jiang %,2000) YRR A S B RE.

B IR E (Descurainia sophia ) K BT +FHF
(Cruciferae) & IR & B (Descurainia) , —8 _F 4
BEAR,GEWASESHYFLA. HRBRTHRH
T RREEN T, APEEF FHEM RALER
Fh HEMHARBLZHB(BRGRER SR,
2000), MEFFH FHRHXTEREEL(EHFT
%,2005)., FREE G EE TRFERAEHERRH
WK BB HMGR 4 2k /2 3E 75 28 06 R i
FYRNERBRBEERE—MG+4FEXNEH. Hiz
4 1k, B Ah R T B 9% IR w5 2R A
FREERRAEBER M HMGR FH R IR
B, W AAFEYF RO BETTE hmegr W, AT
H—B R hmegr BRMESWIRIE. 0 THAUR
EYENEREEFEELN. FXERTETH
RE hmgr %HK cDNA R B, FRAEVERETF
Bext HFFFI#EAT T 5047 .

1 AR5 %

1.1 &5

BREMTUELZREMNPEHTYE, 2KR
MERFHYARERDNFEREEIEEN FLE
M. MFEINEKLEBREAREELER, HM
F MSO 55,25 CHEF4 A KEMEHREET
4 Cht# 3 d.
1.2 A RNA Hy3i=H

B8 Trizol A & (TaKaRa) Bl HELH
B RNALEBAE RNA & 1% B R A v B g W gt
JB B, 5k F1 260~ 280 nm ¥ K B AN K L
HEE.
1.3 s#HF3IPMigit 5SS

FIHSIPRIRITKTE 6 YK 7 & HMGRs
£ 5 FF 5] & it (Genbank & B F 5] 5 H.

CAU72145, CMCHMGCOAR, AB021862, ATHH-
MG1,AY352338,AF429388,MAU43711), L #5l
YRS K 5°-GG[G/C/T]GATGC[A/T/C]AT-
GGG[G/AJATGAA[C/T]ATG, FT¥#5I#FFIA
5’-AC[A/T/C]JGT[A/C/G]CC[A/C]ACCT-
CAATNGA[A/T/G]GGCAT-3’, B|#4& KB it
RAMEYERAEBRAT TR,
1.4 cDNA EHER 5 447

HIRE B RNA R R cDNA i#i i RACE
R & (Clontech) SE R, I B E L BB B AN &
W HFEIT. L& M A 5’RACE cDNA X#iR,
B LE TS| ##4F PCR ¥, PCR RN &4 X
94 CZ5HE 3 min, RGE 35 MEFA 94 C 1 min,
58 C 1 min # 72 °C 2 min, BEH 72 ‘CL& & 10
min, PCR =¥ & 1 % HIRMEBEXE, U TEM A
B,z W45 5 pGEM-T Easy & EE, Hik
DH5a X #F & . £ LB/AMPr/IPTG/X-Gal 4R
LR TIRE , RS FEVLPEE L EcoR T BEYIHAIA
MEARNFMFE, WF TR EER
FRAFBER. WU EWFINERES
BLASTN #1 BLASTP $# % National Center for Bi-
otechnology Information(NCBD) W EBMME QK
¥E PR 5 BT T 3 3@ i DNAMAN #5044 8% B &
EMFIIH F RAMFZ KR AE, A PROSITE 34+
(Hulo 4§,2000) ELR S T X EH R B LI,
H:38 1 ClustalX 43 #7844 (Thompson %,1997) &5
HEtHYHY HMGR EXRFFIS#HFTELE L, H
S Y5 B ¥ B MEGA Ver. 3. 1(Kumar %,2004)
.

2 HER544

2.1 RNA 25
HRESRNAWPEBTHERYBIKER DN
B 1, WE 1ATLATEMiHE B 2 & rRNA &3 (18S
rRNA.28S rRNA), H # 28S rRNA %K #y & BF K
#5% 18S rRNA K 2 /5, 4B T & RNA RIFH 5
B, B S I EEWE Aw/Aw HEN
1.998, A B A RNA RIK{E ., BLEIEE . 8. &
HREMIEIHEFRFCL2HE.
2.2 BIRE hmgr EEREESFISH
it RT-PCR, \#% IR ¥ & RNA F B Ihih 52
REBT —%&H B, K/INFE 500 bp £4 (& 2). PCR
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28 %

FB4ifL)S, TA %E S pGEMT _easy 84 ., %
HREMERBRERAT  #— S RBUR R, B iF 5%
HFRDREHS FREABE KO ELAFRREN
BR, RS Y3t 47 PCR ¥ 3%, I iF B 4 OB 46 A
BRBHAN RABHRNFHEANR BRI RT-
PCR BRI A B. WHFSRN— KK 458bp
B 5 B, ¥ FF 5 7E NCBI Ry _E @3t BLASTN 7848
HE . EREFXEFINEHETHYH hmgr £H
ARBHOEREE, EATHINFIREBRE N
hmgr EHEF 5.

18s rRNA

A1 & RNARBKX
Fig.1 Total RNA gel electrophoresis

B2 RTXHBERTHE™Y

Fig. 2 Product of conservation fragment

M.:DNA Marker(GeneRuler™ 1kb DNA
Ladder); 1. PCR product.

2.3 # BT HMGR B EE FF 5 0 B I LL 8 . h B il
BREWSH

HIRB ) hmgr BB FFIH Bt 69 HMGR £
EM 5@ BLASTP 7E 4k (b 8¢, R # HMGR
BREMAFH S UEIF (NP _177775). & b
(CAA48610). # ff (AAV54051), ¥ ¥ &%
(ABC74565 ). B # ( AAB69726 ). J B =
(BAE92730) f§ — B 43 7 3% B 98%6.96% .88% .

89%.86% 1 87%. F PROSITE % 4 7 % 4} 47
(http://us. expasy. org/prosite/) , K LG R EE R
) HMGR ®ER F 5| RA HMGR REFHRF
KB HERT FTHREMLS: — M EHKE C B
MU R WA BEOMEIHRALS, AT N
WA R (B 3D, AW TARERR
HMGR ER RIS MRS, RRENR#HEE
XEZEHRER.

" i mw vy
Vi f 9 X

A 3 #ElTA) HMGR th 152aa i) prosite H TR
Fig.3 Analysis of HMGR deduced 152aa by prosite
Proteinkinase C phosphorylation site: 38 — 40 SdK ([ ); Case-
inkinase [ phosphorylation site:113-116 TqqD(V ); 128-131
TmmE(X); N-myristoylation site: 31-36 GisgNY (] ); 34-39
GnycSD(V]) :88-93 GsavAG(Il[); 93—98 GSlgGF(W); 96-101
GgfnAH(IV); 114-119 GqdpAQ(W).

Arabidopsis theliana
E Descurainia sophia

Raphanus sativus

..{ £

‘8 ulmoides

Andrographis paniculata

Picrorhiza kurrooa

Medicago truncatula

JTagetes erecta

— Camptotheca acuminata

Nicotiana attenuata
Nicotiana tabacum
Nicotiana sylvestris

Solanum tuberosum

Lycopersicon esculentum

Gentiana lutea

Malus x domestica
i Gossypium hirsutum
Hevea brasiliensis
0.02

B4 18 FiEY HMGR BAHRERFIIRZEREXFR
Fig. 4 Phylogenetic analysis of amino acid sequences
of HMGR from Descurainia sophia and other
17 plants in GenBank database

2.4 B A HMGR E S0

AEHEY HMGR EEMFF B U RER
UXARBABEXLRBEYER KT HHERE
XA ERERH A RHEY BN EEZLED
BB (FEWE,2006), FELEXT Gen-
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Bank RIEMEHRIKB K 18 AiE WK HMGR &%
MIEFIHITTREKRE 47, 8t MEGA3. 1 %4
F Neighber-joining T HWBERARXREW . LB R
i (boostrap) iIZFT 1 000 K, 45 R B #E IR & Ml eg
FINP_ITTTTS) X G X FZ B, EfiRZREEHE b
(CAA48610)RE—B, R 5 M (AAV54051),
L (AAP14352) fdH 35 % (ABC74565) 2K &
H*, B 5H % (ABESSS27) . T H % (AACI5475) . B
B (AAB69726) . B 4 M B (AAO085554) ., /A &
(AAL54878). £ 78 8 B (CAA45181) . B & &
(Q41437) . T # (AAB62581) . 1 IH B (BAE92730) |
R (AAKI5406) . Fifi # #8 (AAC05089) Fe 45 ik 4
(AAU08214) B2,

3 it

ALBRERNBRETTHEFERRERN
KEWERE hmgr WRTFX TS, 83 FFEERE.
RIUERBEEUAREAFESEMN ST RAS
D HMGR BB SR AH M, B L #E M=
RAIMAFBEREERE HMGR & cDNA KB,

RACE AR BIRFER R BRERB K —F cDNA
R BEY HBEAR, KEEEFH LK cDNA 17
4B aF3)EE PCR $I AR # H cDNA 3’5
5. BERARE. FEMERERE. FLBE
it RACE 57 & 78 8 T #8819 5’ RACE cD-
NA,##ELFHH 5P KB THBRE HMGR # cD-
NA WRFR R B, X HmEHRE HMGR &k
EZEFMAAEE TEEARBBRE AL
ERSMFRMMAREE T BELHERM.

BE W :
ARHHERS. 2000 FHEARJMAHRIM]. 3 4L

N N
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