¢ $ % Chinese Traditional and Herbal Drugs 35 50 %% 25 23 # 2019412 A +5823 ¢

RE HMGS ERRE. 7 TFHEAERRESH

FMEE Y, A2, T, EAm 4 # 7
1. WR/RVEZ B & TRE2ARBE, HEJBYL MR/RVE 150086
2. HRAbMM K2k 22RE, BEEVT BAJRIE 150040

W E: BN XMNZSHREEGEEOSAINOCHENA T B A 41§ (3-hydroxy-3-methylglutary CoA synthase,
HMGS) #ATENEKWRE. 7RI AZERRIE ST . FiE RA RACE R HMGS R aK, FExH 77l
1T B 200 MY 3535 HMGS 3L BI04 844 pET-32a (+) b, B4 K#B#T 5 BL21 (DE3), IPTG i 5 %14 J5 SDS-PAGE
Kl FHZ¢ 6 E & PCR BT RN AN A R B W BER ikt 258 HMGS 2 ¢cDNA 4 K4 1930 bp, 15 14 1458 bp
[ SERETF BRI SAE, whd 485 MR 1ZEE N GniD A AR 7 F IR R L9 52 750, HHGEEH AR 5.60, NR/KMEEA,
ANEF R, N EESIKES) RGERE IRV, 3 HMGS 592 LI Fomitiporia mediterranea #11) HMGS
FJEtE R s, J& T —N3 3. SDS-PAGE %5 B RZE 1A/ T A SR 7 F R E A —3 . HMGS HEFE M5
HKFEZHEA R K G B EINELA, 1R B TE R L RBr B oK 26 T 5 2 7SS B e K. HMGS 2 [A]
BB KT HBLE SR 14 K, NXTHRES 5 KA 2.33 fi5. 4518 HMGS SERI 157 % 5 idt — D RN L R 78 3 =k 2%
WA A & A P R 4 TR 5 A F B4 LAt

XHEIR: R HMGS £ =itk &9 RIESHT; RACE

FESHES: R282.12 NHRFRERD: A XEHS: 0253 - 2670(2019)23 - 5823 - 07

DOI: 10.7501/j.issn.0253-2670.2019.23.025

Cloning, molecular properties and differential expression analysis of HMGS gene
from Sanghuangporus baumii
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Abstract: Objective To clone and characterize a 3-hydroxy-3-methylglutaryl-CoA synthase (HMGS) gene which involved in the
triterpenoid biosynthesis pathway in Sanghuangporus baumii. Methods The HMGS gene cDNA full-length sequence was cloned by
RACE technology. Characteristics including the physicochemical properties and conserved domain of the deduced HMGS protein were
determined by a series of bioinformatics tools. The entire protein-coding cDNA of HMGS was cloned into the expression vector
pET-32a (+). Then the recombinant plasmid was transformed into E. coli BL21 (DE3) cells. With IPTG induction, SDS-PAGE was used
to investigate the situation of expression. Additionally, qRT-PCR technology was performed to measure the transcript levels of HMGS
gene in the triterpenoid pathway during different developmental stages of S. baumii. Results The full-length nucleotide sequence of
HMGS was 1 930 bp, containing a complete open reading frame of 1 458 bp which encoded a polypeptide of 485 amino acids.
Bioinformatics analysis of the amino acid sequence showed that the molecular weight of encoded protein was 52 750, and theoretical
isoelectric point was 5.60. This protein was a hydrophilic protein, without transmembrane and signal peptide sequence. The constructed
phylogenetic tree showed that HMGS from S. baumii had the highest similarity with HMGS from Fomitiporia mediterranea. The
prokaryotic expression vector pET-32a-HMGS was sucessfully obtained. SDS-PAGE results showed that a significant protein band
was in consistent with molecular weight of the predicted protein. Moreover, the results showed that the transcript levels of HMGS gene
were in dynamic change. The transcript levels in the mycelium stage were higher than that in the fruiting body stage. For instance, the
highest transcript level of HMGS was at 14 d and was 2.33-fold higher than the 5 d. Conclusion Molecular characterization of HMGS
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will be useful for further functional elucidation of the gene involving in triterpenoid biosynthesis pathway in S. baumii.

Key words: Sanghuangporus baumii (Pilat) L. W. Zhou & Y. C. Dai; HMGS gene; triterpenoids; expression analysis; RACE

3 Sanghuangporus baumii (Pilat) L. W. Zhou
&Y. C. Dai & —Fp-Hr Bt KRB H i, 78K
EAEEANZ TS, B, Ry .
B IMAE . BT SO DU E MR R S )12
Pt Y. AR L Th i i 4 LA B 24 B 24 005 THi PO
FARIE R, SOOI EBE R & =G ZhE,
TR A A O 24 B R A O R
YA RGEFR TR ER M RERAEER
FIAHOGHE, BEAE T A FERAR AR LR, il
AR A AR T J 245 FH 301 T e 55 BRL 0 E 9 R
NI SR E

25 PR =5 A 4 i BB A7 A T Al
JRATA I A R R IR (MVAD i8R A . R H
FEIN S A 58§ (3-hydroxy-3-methylglutary
CoA synthase, HMGS) J& MVA @& T 1ZE— &
R, AL ZE CoA 5 LBE 4 CoA 4i & B2
HI LR % CoA (HMG-CoA), %Ak &l 4k 4%
R L B AEE A KRB ( 3-hydroxy-
3-methylglutaryl-CoA reductase, HMGR) f#4b ik FH
FRIRIR, BPHEE S B IRAEBER (ispentenyl
diphosphate, IPP) [RGAT. E M HMGS % 1 &
# Rudney ZiAL AE W B8 J5™, HAT S M2 F
25 MR BT o B . v B F HMGS [,
2P, . mwlt, 2P ik
B, HMGS 135 PS4 o 28 5 &
Prinigie . . AT RS SRR AR, o
BRIE HMGS 3K, R2 =il BTSRRI S S
BT R, AT, HMGS 2K
XA SEREY R A M AR KR B RS, &
W KiE A R EERE HMGS T RETE 35 36 =ik & A
AR HERIER . A7t LS B S R IR
it RACE HOR e[ F| 55 HMGS 1) cDNA
SR P HIATAEDE R, X5 HMGS
SETRIFEAT A% R IE B R S 7% 62 & PCR AR
S HAEAF K G BIIRIA Rt 7, BIER
RN FE % B R 78 S5 38 = & & 1% T 1 4 1 1
FEAE B Bt
1 #REEHF
1.1 ##

M DL101 H ARSI & 5025, ARAbfollk

SEAR R B K E NSV Sanghuangporus baumii
(Pilat) L. W. Zhou & Y. C. Dai, %EiFk ITS J£5)
GenBank &3¢S KP974834. RIS T bkl
KRR RS F R0 =
1.2 K5

Taq DNA EA&THF. cDNA [ iRA77) & Reverse
Transcriptase M-MLV (RNase H). 7 p##{A& pMD18-T
vector. DLMarker 2000~ K7+ DHSo 30 H K%
FHEVTIEABRAT]; RNAprep Pure %5 RNA $2
BT DNA BTG, s IRHER: DNA
[FISCR T B3 B AL RAR AR SRR BGA &
(Omega A7), 2£[E); SMARTer'™ RACE ¢DNA #”
7RI (Clontech AR, SE[ED; BRIMEA DINE (NEB
AT], 2£[); SDS-PAGE #HiHI4-7& (Solarbio
], b0 BEH B Marker (TransGen ‘A ), J650);
2 X RealStar Green Power Mixture (Genstar A, £
ID: HARZIRE el ASEig b 514
JEHNER 1 Fis.
2 Hk
2.1 RFEEZ RNA EH

{8 F§ RNAprep Pure 4. RNA 2 HGA 7 G
I 2246 5 RNA, # BN & U B AT o
FEHLF (K] 5 RNA JHA1L DNA J5 1% g file i e
KA, 3 Eppendorf #Z R 43 AT ARG RNA F4fi
FE R .
2.2 FHE HMGS EFE R ERRITE

2 W BRI R HMGS 2R [, 5 AL
AT S B e s BRI AT LU, R3] 1 A
HMGS £ B, Unigene28750M, 48 H %131
Y) HF1 f1 HR1 (K 1); DU cDNA AR
47T PCR 74, 50 uL R MifA&R: ddH,0 34.5 pL.
10X PCR ZZH 5 uL+ dNTP (2.5 mmol/L) 4 pL.
5|%) HF1. HR1 (10 pmol/L) % 2 uL. cDNA F#x
2 uL F1 Taq DNA polymerase (5 U/uL) 0.5 uL. PCR
Pruaseqt: 94 CPAME 5 min; 94 ‘C. 305,58 C.
30s. 72 C. 40s, 35 ME; &5 72 CLEMH 10
min, 4 CZf. ¥R M PCR =M% 1%3I5 HENE
B YK E, ) DNA BRG] S =, &
A pMDI8-T #fk, ALK DHSo 24,
HRAT I AP, KRS A H B 5



)

Chinese Traditional and Herbal Drugs 25 50 % %5 23 3§ 2019 12 A

* 5825 -

x=1 FHASIHFS
Table 1 Primers used in this study
ElE/EA 515 (537

HF1 GACTCCAAGAACGCCTGCTACGG
HR1 GCGCAATGCATAGATGGGAGG
3’GSP-H  TGCATCTCAGAGGAGGACCTTGAAGTGT
5’GSP-H  AGGCATTGTCGAGAGCAGTGATGTAGG
HF2 TGTCGCTGTTGTATCGCTTC
HR2 GAATGGAGAGGGAGAAGTAACA
ORF-F-N  CATGCCATGGATGGTTGCTGCGCCCAATTCTGT
ORF-R-B  CGCGGATCCTTATGCTATCGGAGCACGGGCGTAT
HF-qRT CGAGAAGACTGCGAGGCGATAC
HR-qQRT  TGGGACTTGAGGGATTGGAGAGG
a-tubulin-F  CCAGCAAGCGTTACCGATT
o-tubulin-R  TCCACGACGTCCATCGTTC
B-tubulin-F  GCTGAATATCGTTCGTGCCC
B-tubulin-R  ATCCGCCTTCCTCCTTACAGT

B JFORLREAT I, DU R A 7R AT A B SE R
2.3 3’RACE 1 5’RACE Hyi/ 1%

HRHE HMGS B[R F BB e 45 58, 4877 51 A8
%1l 3’ RACE 1 5’RACE #7554 3°GSP-H I
5°GSP-H (% 1). *H SMARTer™ RACE cDNA
Amp-lification Kit 7374 84 % 3 F cDNA 1] 3° i Fll
5%t 3’RACE 1 5’RACE 73 % LA 3°/5’RACE-ready
first-strand cDNA 4, #% #f Advantage 2 PCR Kit
VLHIHRAE, RONZE N 94 CTIAEME 5 min; 94 °C.
30s, 65°C. 30s, 72°C. 40s, 35 /ME¥H; 72°C
ZEfH 10 min, 4 CZ 1B, PCR P45 Al
LIVER “2.27 T,

2.4 RFEHMGS EFE 2K cDNA Ik

Fl DNAMAN X} 3°’RACE #l 5’RACE 153741
BT P/ 2] HMGS 2K cDNA &K, RiFaK
cDNA F41 %514 HF2 A1 HR2 (% 1D, 5/¥H
W R AL A T A . LA cDNA MR, W41
994 CHAEYE 5 min; 94 “C. 30s, 58 ‘C. 30s,
72 ‘C+ 1 min, 35 MiE¥r; 72 CLEfH 10 min, 4 C
211 [ Mo PCR P4 e B S e 55 515 ) 2.2 Tt
2.5 EMEERESH

K H ExPASy k%5 #% E1 ProtParam tool #ff
(http://www.expasy.ch/cgi-bin/protparam) X} ORF %
T IE M7 5T /30T . AR#E ExPASy fR454% I
] ProtScale ¥4 C(http://web.expasy.org/protscale/)

XS BEBRINISR K M H . A FHAELR T H. TMHMM
Server v.2.0 Chttp://www.cbs.dtu.dk/services/ TMHMM/)
X B X 4T 73 Ao {8 SignalP 4.1 server
(http://www.cbs.dtu.dk/services/SignalP-4.1/) X}
S T IRIEAT 3 M. 18 H 2 A8 S 2 1 (A1 VA 25 4 Tt
7% (multivariable linear regression combination ,
MLRC , M hEt  https:/npsa-prabi.ibep.fr/cgi-bin/
secpred_mlr.pl) X &5 1) R BAT TN . K H
b % 2 Bk, 18 Fl SWISS-MODEL ( http://
swissmodel.expasy.org/SWISS-MODEL.htm1) X} 25 [
= REEFEAT R . S ES B ER T SAR AR S
IR FEMRT S, F Clustal X fl MEGAS.0 ¥k f gt
ARG

2.6 FEHMGS EFEERZFIA

2.6.1 FEAFR pMDIS-T-HMGS HIHz  HAE T
WI3RAF 1 HMGS 2 ORF J¥%1, ] Primer
Premier 5.0 BEAT 704, B il 51% ORF-F-N Al
ORF-R-B (% 1), LENEIIMIHIGIN Neo 1 Al
BamH 1IN L. VISR K cDNA 55 1 4
AR, BE4T PCR 786 19 56419 94 "CTIAR T
5 min; 94 CAM:30s, 58 CiBk30s, 72 CiE
fH 40 s, 35 AMEI; HJ5H 72 CHEM 10 min. PCR
P 3E e 2 VKA 5 F DNA SRR RISt dk
17 H B92% RIS RIS~ #)5 pMD18-T vector 347
R, HAC KR B DHSo B2 SN, ik P
v, By RR RS SRR IR G R
A~ F D -

2.6.2 F7 HMGS FEREFRZFRILBAKME K
B pMD18-T-HMGS 1 pET-32a J5i #4537
F Neo 1 BamH 1 BRI A DT BT XU 1T), AUk
PVIRRMARZ A 100 uL: & 10 pL 10X Fast Digest
Green Buffer, 30 uL Jii¥i DNA, Ncol. BamH]1[R
FIENIEES 5 pl, 50 pL ddH,O, Skt Ry
37 C/KEEHEEY) 30 min. BEDIF=404 F kR
RIS F T4 B R AT 5 4 W54 E. coli
BL21 (DE3) 240, ik fHrErib 1, #t—
B REEFR S RRIUTRL, HEATRRYIIRAE, I8R5
R T VR DR A28

2.6.3 EAHAHAMRKYETRIE IR PHVE OB 2
FMEEEH 100 pg/mL Amp ) LB BifAR;F=%EH,
37 ‘CE59% 12~14 ho HL 500 pL B E 50 mL
Wit LB AR IR A, 37 °C, 200 r/min R H;
IR Agoo /9 0.5~0.8 IF, HUH 1 mL EBAEAEATE
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XTI, ARSI R A SR8 (R pET-32a)
EXTIE, FRBIEHF I IPTG (ZLKEN 1
mmol/L) #47HE S %Kik, 28 C, 200 r/min 4& %5
7%, TEB% 2 h W 1 mL B, HXE) 10 h Ak, R
B2 (B8 10 000 r/min &0 10 min., 37 EiF, 1
£ETH A, 34T SDS-PAGE %52 .

2.7 HMGS EEEARELZEMEMFRIEFFE S
271 REFHLERMREER TR FREELKWH
#A PDA S FREE S, KBTI (d=
1em) FEPHRIAZATIL, 40— S0 s R 2
500 mL #EHE A 300 mL f) PD Wik R 3L,
AN REEERD 10 BREBE. 25 °C, 180 r/min R H; 7
5~14 do HIEREFE 5. 8. 11, 14 d IR THH
24k, BT-80 CIumaH .

2.7.2 SRR KA AR SE SRR SRS Rl
BRSNS, o SRR N F R
BRI R NRG IR S, EHITE 25~28 C, W%
N 65%~T70%, WIIETE, 15 d AAREER. ¥
RO N RIS PR IR R, R HIE 25~
28 C, ZSAMHEE 70%LL N, MW EHLZIARE
R, AT LSS I B RS TR (R IR s A JR 3

RELIEFE 40 d ol LTSk (B 1. 43Ik
R IR BEANZ 7 SR I E T80 CORIREFH -

1 RERE (A) MYEFZE B)
Fig. 1 Primordium (A) and young fruiting body (B) of S.

baumii

273 SERfOGER PCR RN KRR A B 22
A JEIE R 4TS A-80 CUKFIEH, BT
R0 PRSI A KR, {8 RNAprep Pure H#) /5
RNA #& Bk 7 & 52 B 3% 38 AN [\ R & I3 A 2
RNA. ¥H TaKaRa B 4% 5055 & & % cDNA 5
—%, qRT-PCR XMTE Agilent Mx3000P ZA% 4™
W ek ESER, RARIWTR: 10 pmol/L
1E. [\ 514 HE-qRT A1 HR-qQRTCE 13475 0.4 uL,
cDNA #5#R 1 uL, 2XRealStar Green Power Mixture
10 uL, ddH,O 8.2 pL, RAKR 20 uL; SMNFEfF:

95 ‘C. 3min; 95 ‘C. 30s, 60 ‘C. 30s, 72 C.
1 min, 40 ME¥; 95 C. 10s, 55 ‘C. 30s, 95 C
30 s TN M EE 3 K. qRT-PCR [ LA o-tubulin
Al B-tubulin FEFAN S (£ 1. PG RH
M TN, SR EAAN NSRS H W
SR FIARNT RIA R, i B MU T3 Ny
WP 2 J R b AL 45

3 SBRESH

3.1 2 RNA AR EUR A

LSS TR 22 AR A B ) . RNA, B IR B e
e FUKEE R 2-A B, A 2 SRR RIS, 4
5179 18 S IRNA F1 28 S tRNA, H. 28 S (=5 K2
72 18 S 1 2 £, TLEHFTHEELM) RNA T8 BT
2 Eppendorf #Z R & FIRLIAGIAT Ags0/Arso “FIAME
N 1.94, N F 1.8~2.1, Ar/drzo=2.15>2, £
PRHU S 2k RNA 4 iem, TTEA &
BFisd, nTHTESSR.

3.2 HMGS ERF R ERRE

PASEHE RNA FESRAFR cDNA 55 1 B
B, FATBETHA 51 404E 500~750 bp 471 %1 1 4 HMGS
R R B (B 2-B), S5TNSE AT . PCR
g, WP ER2IETE), KA 688 bp.
3.3 RACE 1 HMGS £ 1< ¢DNA F5I53#r

AR C3R1F A3 HMGS JEP F BOs s
519, it RACE-PCR ARk 3°31/7 41 1 887 bp
(B 2-C) 1 5> KuiiJ754 881 bp (K 2-D). ¥
3’RACE #11 5" RACE ¥ 38 v By B Il 7 45 SR 94545
F 4K cDNA A 1946 bp. N T IIEEKER, 1
PEPFHEAF BN AKTH 519, DL cDNA 2 1 8%
NBEAR, I S HMGS K 4K F5 355, 5
ok R 2-E, TEHEWT A7 EL1S 2 B — 5 i 2%
Mg RGPS R —5.

RIE HMGS 2K IR PR, FIF NCBI
W34 I f¥] ORF Finder #E47 FF 1§ 2 134E Copen reading
frame, ORF) 4K, K ILi% /)7 716945 30 bp 1) 5S°UTR.
442 bp ff1 3°UTR A A 1 458 bp ] ORF, F:gwiD
485 MAIER «

3.4 HMGS EFEKFIEME2ZST

341 FRALPEF M ProtParam tool )44t e
HMGS Rt 5T B 224 52 750, Hib5E
HL 5.60, fiEfiAREE (Asp+-Glu) BECH 60, 1E
HfT RIS (Arg+Lys) B2 53, BILdE 7373 M
¥ 73 F 3N CasaoHisesNeasO717820, TENTHEECN 81.94,
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M1 M 1 M 1 1 M
A C
2000 b

P 2000 bp 2000 bp
28 S rRNA, 1000 bp| 2000 bp

1000 b 750 bp) 1000 bp
18 S rRNA p 200 750 bp 1 000 bp
750 bp 250 bp) 300 bp 730bp
100 bp 250 bp P
300bp 100 bp 250 bp
250 bp 100 bp

100 bp

M-Marker  1-AH R4 38 H ) B
M-Marker 1-fragment of amplification
2 FEZE RNA(A). HMGS £EHKE (B). 3’RACE (C). 5’RACE (D) F12¥K (E) EEHEXE
Fig.2 Electropherograms of total RNA (A), fragment of HMGS gene (B), 3’RACE (C), 5’RACE (D), and full-length cDNA (E)

of S. baumii

AFUETREUN 46.96, FWiZEEE— MEENEH.
ProtScale 43T /R & FI5E /K ERILRR 0 A1 £ T /K
PRI, HEME A AEKMESEH. TMHMM 2.0 4>
Hriion HMGS 25 AR 1~485 £ 58 i lg 4= 37 140
JEAL, ANEFERLN, RHZEAARIEA.
SignalP 4.1 7 Hr45 RE W ZE AN EE SR,
342 EAR TS =REMEIT - GOR X HMGS
HEHT ZREMTIN, ERRFZEOTH o-IBE
(alpha-helix) 136 4%, /i 28.04%, #Efi%E (extended
strand) 87 1>, [ 17.94%, LA (random coil)
262, 1 54.02%. FEZERENEALS T, o iR e
T 2 55 HMGS A EE g Hoct:, 1
HARKIL B-#54 (B-turn) FRIFFLES

SWISS-MODEL 7 #fr45 £ HMGS HH =
2% g F T 2 PL HMG-CoA synthase (SMTL id:
2fa3.1) WIE AW BRI B, BRI
FEl /220 28 M EEFR B E 481 A& LR, 7oA
FEH51.15% (B 3),

3 HMGS ER=REEHTN
Fig. 3 Tertiary structures prediction of HMGS protein

3.43 HMGS AR TIIM ARG B3
W HMGS %:[H 9w & 5 754 NCBI kT
BLAST tbxtE, &I HMGS 7515 AR A R Fh
(R O T RS E A A EE R IR = 1A 2 87%
Phik 53 B A Bom FEER 16 A AR Fhm)
HMGS @875, Fl Clastal X #4F3E(T YR EL
X1 5 FEH MEGA 5.0 8- R R it, 25500
Kl 4. NRGHWH ERTLLEH, 53K HMGS Hith
HERUZFLE Fomitiporia mediterranea ' HMGS
FRMEEE S, /T — N3
3.5 RE HMGS EFEZFEHAENFTSRIE

B EA PR pET-32a-HMGS 351 8% 52 25 40 it
BL21 (DE3) J&, M IPTG i S HEAEAREIE, 4
R 5 fiar, 4 SDS-PAGE HLIKHT, 45 AR

R R R R el EF 3 M TEON
:%Wf‘é (XP_007865030)
| B EEI (KZT21597)
I:imﬂlﬂﬁﬁﬂi)%a‘trﬁ (XP_007262497)
Fig (KY705402)
— EWHERE (XP_007304430)
,75%% (OCHS4211)
IKIAE (OBZ73995)
E%%&%E‘L (0JT03120)
RZ (AFM91095)
IR ERILE (KLO11524)
F1E (GAW03854)

B R/ (GAT46678)
Efﬁ.ﬁ (KIY49939)

IR HA (XP_001831280)
M 2% (CUAT0696)

HTHEEEE (OCF39192)
ARARFEAERE (KIR49229)

020 0.15 010 005 0
AR EL

4 HMGS RS
Fig. 4 Phylogenetic analysis of HMGS
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ke T 2 TR TST 3.0

1.3X10°— s 25
95X 10"~ oy =1 20
7.0X10'— g d - Eg |
55X10°— .- |- ® 15

’ - — =
43X10°— . v > - =

. = 1.0
33X10°— - === = 05

e

25X10*— -
-2 EAXTHR: pET-32a (+) BHMAALFESME AR 2-BIHXT
He: pET-32a-HMGS K& FHESFHIEAEE  3~7-pET-32a-HMGS
53 2~10h FIEAEE  M-Marker

1-E. coli harbouring empty vector

|
\
l
/

2-E. coli harbouring
pET-32a-HMGS construction without IPTG induction 3—7-E. coli
harbouring pET-32a-HMGS construction induced by IPTG at 2—10 h
M-Marker

5 HMGS ERFiFIFRIESYIH SDS-PAGE 7 4fr
Fig.5 Heterologous protein expression in E. coli with IPTG

induction

KL pET-32a-HMGS K A4 IPTG 7351155
2. 4, 6. 8. 10h J5, 7E 70 000 |- A 15T & (1 2%
i (FEk AR R, ZERAM > FRERNS
H 1 AL (HMGS K& AN FlREL N
53000, 5 HMGS & H & 1 pET-32a FUR bR
HZ74 18 000, HEIEEK/NANT1 0000, b4,
B AMFRIA RS T P Kmg o, H ek
T R RIE K
3.6 HMGS EFEEFELZEMEFRIES

I RIEESRTE 5. 8. 11, 14d 24K, LU
SR TSk, JREICEATN A RNA i
S cDNA, K qRT-PCR FHARK IS HMGS
BRI RILE . HIE 6 7 LUE HIZEE N 1 oK T{E
FWAF K BN B 23h& . 75 2 RB B
KK (11 d A 14 &) B T 538 K SR B )
SRV o HZZARMY B, HMGS 2K 3 5K
%5 REE 14 RSB ARRZLRIKET &, N
5511 KIFUEIN, 214 d kPR mEE, NES K
) 2.33 fi.
4 e

HMGS 2 F7E1R 2 M8 Cpk o e b, Bt
R, WFEZHEYE) HMGS JERAEAEZ AN UL EL
%, NIV Brassica juncea (L.) Czern. et Coss. 1A
4 A~ HMGS P (BjHMGS1~BjHMGS4) 1, =
Pt I W Hevea brasiliensis (Willd. ex A. Juss.)
Muell. Arg. 715 2 > HMGS %4, 4354 HbHMGS 1
A HbHMGS2PY . 78 S #ie g b, Rz —4

5d 8d 11d 14d JF¥E 79Uk
ENGI-a=1R ]

6 RE HMGS EEENER M EFRIEFFE S
Fig. 6 Expression profiles of HMGS gene at different
developmental stages of S. baumii

HMGS [ F B Unigene287501, R4 ZFE 8 Bt
AW E KT bEIRTT T 38 HMGS ZEF A K, It
ITTAEME RS, GRER, %R
PR HAT SR ) HMGS BRI AL A P A S5 A4 350,
IXEEEER S HMGS AT D RE A m] b (1 2H B
fio HET 3 HMGS & cDNA 2K, iE—Pii
TR RIE R pET-32a-HMGS, ¥ B4 FkifE1k
F|BL21 (DE3) ", MIhifsFEARIE, WAk, 8%
7 R[FEIE S A HMGS k815, 458K
L HMGS Fik 854 IPTG 55 [a] (R FE K i 16K,
HBm T mRik /KT, @i SDS-PAGE 4553 1]
DEHHEHMEANSEHE S THRED, W
HMGS fEM R G BA REFIRIEHR .

H A A 5C 25 ) =5 & BOS 172 0% B i = A
IR FARE R %, BT I8 S0 = A B
(1) — AN B 2 A S BB R TE AR A [F) 21 2R Aor
IR HEREAT 00T . ik oeh 25 R QRT-PCR
FARK M HMGS FFERG AR ZE . Ho B25 . o
AR E TP RIAR R, SRR N A
NORZERITE R RIE, FEM o 1 RIBARTAR: K1Y
SaRIm I 9t E & PCR £ B, HMGS R
EAREARE AR F M RAERE & THEA
BRAe. R AN RIAE . M2 Y,
A 24 FH BT =l A O 18 % B IR R I 9
ERZ N R Z 2013 4F, A1 5% ] Real Time
RT-PCR HEA, £l T RZAFKEH B HMGS
£ mRNA /KPRIRIEZE R 450K, HMGS [
eSO LLR 2R BT RI o 2R Be e, hi7E
=i A A e PO R AR, MR AN HMGS
Al AR A A2 2 T kB A TR S R A S R

A ARERFHERKREIANFRM B, H8T
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