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B Llactin AWZHEEE, KA Real time PCR MM 1. R EIII. 38 LUK SEHIRR FF S (MeJA)XT i TLIN HMGR
REFIEWE, HRHSCEENE B E5E, FIF SPSS 17.0 WA M k. 45 BEW: HMGR HFEEX
WEPHERE, MEREEREZEFREIE@<0.05). #IN HMGR REFNEBENEEERK, T EZMRERRK.
MeJA M35 BERA T U F S MAEH] HMGR WMERIEE, Mixt RS Pdi B K2 5 MR8/ AN E 7= bl 0 1)
HMGR BERRIBAMBEHEEEZREE, I HMGR EFRMRAES BB HEEFRAFME, FEREZENEMEXKR
(p<0.01).
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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 F0(Eleutherococcus senticosus (Rupr.et Maxim) Maxim)[F] NS A TLINEHEY), fBEE R4, BEFHHR
SR, PLIEE. PUNE. PUETSEIGRIEMFESE, 2011). HEl, PURFLIINRRER A sz Fhs i, dnifl
TSRS N ORI oA B R A D7 R SR B ECR,  REOR A B SR GR BEE, 2001). 48 A
PR TN E A& g AR R AN T A I TN 32 2225 H B AR & LB, AT N3RS R
[ N 24 FH Ry B e ki

WAL VIR A A I R PR EEAE A, ARG M T R R R (R REE, 2010), RS
Yorp, KRR AR 2 Jkigte, H ARSI H g, O DR BRI (MVA) YT
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[ B #2 2 Ri& 42 (Lichtenthaler et al., 1997), {H =284k &9 1 2 DU IR EGR 2 A RO 4R &, 2010). E=if
EUEMH MVA Y& &% F, 3-hydroxy-3-methylglutaryl coenzyme A (HMGR, 3-§53&-3-FF 5L 1 Bk g
A EJFEE) R MVA FE e EH PR, A R o H Z R AL S (Aquil et al., 2009). Il 00
HMGR 3K cDNA 4= 7 51 o 70 BRI EE, 2012), {H ARG X3 F I HMGR 3R {308 F w0 B
IR IIRIE, RIAF 7L actin NN S, FIH Real time PCR FEAR, fr=i, AK KB Y. 25 UL
7K FI ER F i (methy] jasmonate, MeJA)X} i F il HMGR F: Rk 52 m K& 5 B8 & MR R R, NiEid & H
TAETF B ) Fohn Hh i) =l SR 7 1 2 e it

1858 500
1.1 Real time PCR 3 3350 SR AR ]

JIEIA HMGR F1 actin FE[RI7E Real time PCR ¥ #8713, FELLTH, F#MXMEHXHE, CtENT
23~33 2], JoolPy =R EER R A oI A SR A 2k g, BRGS0, VA AR 2 b Y I
Bk, SR, IR R (B 1),
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§  HMGR Actin
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= = |
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0 [ |
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Pl 1| HMGR I actin ¥ 7 1th £&
Figure 1 Dissociation curve of HMGR and actin

1.2 HMGR FEAS 6] =Myl Fuim i Rk

Real time PCR 45 27K, HMGR HEFAEA R = i) Toin oA A (E 2), (HFRIAE A2 R
(p<0.05). 7 ANF=HuURI FLINA) HMGR AR K & i 5 BURAK RO AB > XS PU > A B> > ] >3 5>% R 1L,
Forp i KRIE R (B & e/ NRIA R (%5 R L)1 19.05 £,

1.3 HUGR R A NEAEK K B N AR RIE

@4 A 26 IHZEKAEI6 A 26 H), R FIN HMGR (R EEEETE, W5, BEEHAFEEZHO A
26 H), NEERM, HEWRRE R/ DS MEZER <005, B 3), HhRErRiams, HhEs
WIMRILERIE, PEHZE 134 5.

1.4 MeJA & EH FINE HMGR BZR& 537

MelJA WH 5, HEAZEAEIMN FEZEM HMGR FER X FRIEE 2T G A& 4). RobusE Ko
H 26 H). BSCREWIE H 26 EHFIH S, MeJA F5EZEFAME. EHFH. M 22RIFHG
H 26 H). BIEH, MeJA 4F S HMGR RN AN RIA BB ER . LIRS B BUEH e R IT
W, W HZE 176.3 fi5.

1.5 HMGR ZEER| L INA R B P HRIE

FIFMI s AR ZERRAFE HMGR [3RiE, (HE&EHEETRRIAEZE R EE(p<0.05). AFREEF
I FLA HMGR H: P AR 208 & @ BRI . FEAR > >R > 28, Hh i KRIA B () 2 i IKR A &
GO 5.27 5 5).
1.6 HMGR £ [R R &% i S 25 & B

BT AS 5] 72 M ) FLOINBEAS ) B B & AR O . FB A (4.80 /100 g)>X9 7t (4.74 g/100 g)>7A3%(3.25 g/100 g)>
fHE(3.12 g/100 g)>F#7(2.40 g/100 g)>% R 111(1.89 g/100 g)>H#m] [1(1.69 g/100 g). Hr BiF& R KIEER) N
/MBI 11)2.84 5. &= vl Fon i 2 & &5 HRIR) HMGR JERZIA8 & (8] [F F+ [F FF, AHCRECN
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1=0.941, SPSS 17.0 A HTHILE R IR, Wi AW E I IEM SR R(P<0.01). PL X AR HMGR H13&
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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2 F

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 FEYIR 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, H5 0] RO B & & 1048 Ak 34 5 A ) & O 57 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

(X2014036) A4 SRR 0k 4 - 25 4R ] IR 2 BR 6 910 25 42 (H2012401006) L4808 T % BRI 1t H
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(QN2014102)FH[ALER & K515 B 242 (GP201306) 3L [F] BT Bl o BT AL L & K 28 A RHBE S50 5 1) e A 2415256 I
JAEIEAR A 2014 S0 AE RN 2= MR [R] 24 AE St R R 45 T I E AL Bl
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