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Abstract The actin used as inner reference gene, the influence of expression of E. senticosus HMGR genes from different origins,
during different growth periods and in different organs were analyzed by quantitative Real time PCR. Quantitative Real time PCR
was employed to analyze the influence of methyl jasmonate (MeJA) on E. senticosus HMGR gene expression. The contents of the
total saponins in E. senticosus were detected by spectrophotometric method, SPSS 17.0 software was performed to analyze the data.
The results showed that the HMGR gene was expressed in different organs and there were very significant differences between the
expression of E. senticosus (p<0.05). The expression of E. senticosus HUGR gene was the highest during the flowering stage and the
lowest during the leaf senescence stage. MeJA treatment had a significant influence on the germination growth stage, the leaf fully
extended stage and the flowering stage, while it has no significant influence on the fast growing fruit stage, the fruit maturity stage
and the leaf senescence stage. The expression of E. senticosus HMGR gene from different origins and saponins content had differed
significantly, shared the same changing trend, had significantly positive correlation (p<0.01).

Keywords Eleutherococcus senticosus; 3-hydroxy-3-methylglutaryl coenzyme A (HMGR); Expression; Saponins

J H0(Eleutherococcus senticosus (Rupr.et Maxim) Maxim)[@] NS A TLINEHEY), fBER R4, BEFHHR
AR, BT PR . BUR ST DR IETRSE, 2011). HET, Uﬁ”ﬂﬂﬂﬁﬁﬂﬁ@*ﬁﬁé@ﬂ‘%ﬁﬁ%, il
TIPSR A s I ORI U R R AL DT FR R B REROR, S BO IO A RSR GBS, 2001). A AR
PR TN A6 BOR AR ) R B BRI N T, RNl TN 3 2225 R o AR & b L3, AT A 3R 13K
R TN 245 R gy B2 5E it o

ﬁ%%%%ﬁ*ﬁ%ﬁinnJ\_ﬁﬁpi_%ﬁﬁﬁgﬁﬁ HEEARGE R B0 R I M O 4 5, 2010). 7 5551

Y, KRR TIHRWRDAEE 2 Z@ft, H— AW ER/BEER RS, /\#jjU\Eﬁ#&E&(MVA)#jHMZIK
(1) #2 [ R i 44 (Lichtenthaler et al., 1997), {H =AY £ DL R RIS F 6 OB S XS, 2010). 75 =1

1



WM 52 % B (MR, 2015 4E, 55 4 &, & 4 k&, & 15 W f
Zhiwuyao Yu Yaolixue Zazhi (Online), 2015, Vol.4, No.4, 1-5 }

http:// jpmp.5Sth.sophiapublisher.com

FULEWIH] MVA A& &R, 3-hydroxy-3-methylglutaryl coenzyme A (HMGR, 3-323&-3-H 3% — Fifd e
A EJFEE) R MVA FE e EH R, A A R o E R AL S (Aquil et al., 2009). Il 00
HMGR FE[H ¢DNA 4K 7 51 ©4 e FE O EASE, 2012), (H AR X TN HMGR K 1) 238 K& H X B A
FsmikiE, KA LL actin AN ZFERH, FIH Real time PCR A, 40877, KK BRI, 285 LKL
2K F 1 FF HiE (methyl jasmonate, MeJA)XS 5l 7. i HMGR & KR 52 K 5 B A AR R, it K
TR T B R o A ) = A i B B

1 R 55
1.1 Real time PCR 3™ 38 34 5 (A8 0

JIHEIA HMGR F1 actin F£[KI7E Real time PCR ¥ 184 aT3, FLLETH, X MEHXHPE, Ct ENT
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Figure 1 Dissociation curve of HMGR and actin

1.2 HMGR AN B F= ol Foim H 1 3R0&

Real time PCR 45 R E/R, HMGR HEFTEA R = #ufil] T A RE (A 2), (HRA R A2 7R ILH
(p<0.05). 7 ANF=HURI F AN HMGR X RA & i & BURAK IR R AB AR > XS P > AR 3> AFHd> Mg i) >3 45> %5 R 1L,
Fop i KRIE B (B & i /NRIA R (55 R 1)1 19.05 5.

1.3 HMGR =R Fm& £ KK F B B RIE

TR I A 26 ENZEEAENI6 A 26 H), HITIN HMGR (EE &R ETE, Wa, HEMFZEZH0 A
26 H), XRERE, HEWHREENAELEEZEF <005, B 3), HhREmRiEies, HAEE
MRS ERAL, FEHZE 13415,

1.4 MeJA K35 A1) HMGR FIRE ST

MeJA W5, HEAZFHEIMN FEEH HMGR BRI FRIEE 2T G REEHE 4). R KT
H 26 H). BSCR#IHE H 26 FHMH 52, MeJA MM 5EEFAHE . FiiF. A EERITG
H 26 H). BIEH, MeJA AFJE HMGR HH AN RIA B R EE R HIRTFHAHAE B BLE 58 &8 T
W, WEMZE 1763 f5.

1.5 HUGR ZER I A F 2 B P HRIE

BEINRI A AR, ZERR T HE HMGR WFRE, HEREPHRIEREZE R EE (p<0.05). ANFAZET
L0 HMGR &R AR X R IE B B BUEAR O . > > > 2K, Hbh i KRG B )2 R IKRIE R
() 5.27 15K 5).

1.6 HMGR Z=FHRIEXNF LS B & EREH
B AN [R] 7= i) FUIIFRE AR R S B BRI O BB (4.80 2/100 g)>X575(4.74 g/100 g)> A% (3.25 ¢/100 g)>

fPHE(3.12 g/100 g)>F77(2.40 g/100 g)>% R 111(1.89 g/100 g)>H#m] [1(1.69 g/100 g). Hrf BiF& m i KIEER) N
/MBI [1)2.84 £ &=t AN 2 & &5 R HMGR HERFRIA & H[F T FE R, 8 RE08
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1=0.941, SPSS 17.0 A HTHILE R R, Wi BAWEE I IEM SR R(P<0.01). PL X AR HMGR H13E
NE, Y RTINS ST A A R H T A Y=0.182 6X+1.680 1.

Figure 3 Relative expression of HMGR in different
growth periods in E. senticosus
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TSR SR ThREFNSE M IBETEAE A BOS P AATEIR 2, (HOCBERE & YL e RS b &9
FCFA & 1) 3 3 K (Cao et al., 2010). HMGR #ANE FR RIS A T 88— A IR EG, Zms b SR EHE
Syrb AL, R E BRI T H(Aquil et al., 2009). CE DA R INZIER A 14 cDNA FEL,
4%~ HMGR-c2, MWIEERAEDBRERR., 2. HhRRE, KR EERS, RAZERZ (FRRES,
2000); FIFINK HMGR BERTEAR . )25, )y AR A RiE, LA, RIS ERm, RAZER
2, 5% HMGR-c2 2[R R IA K SR AM A

—fAA, MeJA BHEYIWRI S, TIHEERE e ThRE R R R A &, #2148 (Vom Endt et al,
2007). UAMEHE MeJA 5, W PGS ZE(Padus racemosa Gilib EYIE N K =ik B FI R EEEE—B-F W = & 1
AL R ) TN SRER 45 R S UeARL, B, MeJA IR R TN HMGR RN FREE. iAFKZ, MelA
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AL ER 5 AR A B AT AR 28 0, R T, BRAEN R 2 1R R 1 HMGR RGBT, 1 5o B ZH 1) 22 57 A &
ER

O LIRS, FAEFRYNRLEE T HMGR RiLER &, ERAIFEMNRL HMGR RikEWHRIE
%, THETTRSEM HMGR RI5 85I K/NEYIMSROM 4 X5, 2010). HMGR BEREAFRAK KGN 2
K- K- 3, TERAEH] HMGR Rk s, H 50 RO B & 5 0048 Ak 34 5 A ) & O 5 6k
%, 2012). RN, FRXEHPASENE S RRY, BARPEERTNSFEARREEAR, H HMGR 3%
KRR SN NAEA R B SRR R, BEAWEERIEMEKR(P<0.01), HXABIE =0.941. XF
B, HMGR s {408 o 25 A& i g 2 — .

3 MRS ik
3.1 48

N TAE TN S AT IR, SR CSCEROB SRS, 2012; &4 105, 2014) T oM RL, LURABKE . HE. 1§
WL B, AR WSTEAIE R LR TN R . 3BT 2013 4 4~9 H Y 26 HERESREA KM B, RN
£ 7 H 26 HYSEEGHE Pl TR . ZERTHREVE Stk .

3.2 MeJA b3
HRI TN 2@ B 15 H)Ja, DI Bss il Fom A A, SRt A i 5 mmol/L MeJA, FLitmii
3R, [EIBE S d, LA dd H,O HEAT PATALFR, 1EAXHE,

3.3 cDNA HIZRB 554
S SCER I 7RO B EE, 2012; 12 5R1L%, 2014), $2BUFOME RNA, R RevertAidTM First strand
cDNA synthesis Kit # H ¥ 7 5%5 cDNA.

PRI 270 B O3 F0 HMGR #5 R (GenBank 5% 51 JQ905593, x4, 2012). actin % [K(GenBank % 3% 5
KC469585) 11 /& % , W it & % M5l % . ¥ ¥ M L HMGR ) &£ F W sl W A 5-
GGATTGAAGGGCGAGGAAA-3'. 5'-GCAACAGCAGAACCAGCAAG-3', ¥ K )y 136 bp. ¥ 5 7N
actin  F& ok N W 5 W 4 N 5-GCAAGAGCTTGAAACAGCAAAG-3' . 5-
TCAAAGATGGCTGGAAAAGGA-3', Tt KN 128 bp (RMSFE, 2014). #4 3' RACE 1 5' RACE 437~
VI Ja PHEIR1E 52 B SAD £ K551, R NCBI 20 #1fi#5 ORF #it SAD £ K 4K 54 LiFs4: 5-
ATGGGGATTGTTCAACTCACTTT-3'; Fi#5I4: 5“TTAAAGCTGTACTTGTCTGTCGAAA-3"), VLB EAFF
c DNA JEREET PCR §7 38 . 51406 BRI 723 ) e b AR T AN G e A MR (A6 30 A R A & 58 o

3.4 Real time PCR 5& &7

CURI TN cDNA AR, 43 3R HMGR Al actin FI4RF 2451903047 PCR 734, B, 4ifk)518 315 &
W HMGR Al actin DNA VAW . KH DL Ix. 10x. 100x. 1 000xF1 10 000x3t 5 MK EEFATFRE, I Thsite
HHZE A9 HI1F . 4% TaKaRa /A% SYBR® Premix Ex Taq™ II (568, FJF ABI 7900 HT 47 real time PCR /X
R, 338 S AR N E) HMGR 1 actin £:05 . RBAARIL 10 uL, HA cDNA BARAH 0.5 pL. EFHEII%&
0.2 uL. SYBR® Premix Ex Taq™ II 5 pL. ROX reference dye 0.2 pL. dd H,O 3.9 pL. M H: 94 °C 30s,
ZJG95°C5s. 58°C30s. 72 °C 15s, & 40 K. SSCERIITIECRIEEE, 2014; (&R 1L5E, 2014), THE &R
AR FIN T HMGR FE R A R IE &

SR SCHR(IE SR I0EE, 2014; SIS, 2014) 1) 77 VR0 5 BH& B I TS Hr .
YEE Tk

HMGR #1 actin 3£ K H] real time PCR A& 3 ¥TFa £ B il 26 —1EF 2R e 52 il LIRS T 5 SCHIE
S IE A EE TR 1 51 MR A RS 5 1 B & I FIEE 7 b i AR
i

A 78 B AL A K 2 AR B B Mk I 2R 1 K1 (201410081064) < AT A6 B A Ok 24 K 22 A 1) 3 v S 5 i &1
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