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Triterpene biosynthesis in Euphorbia pekinensis
induced by methyl jasmonate

ZHANG Wen-Juan, CAO Xiao-Ying, JIANG Ji-Hong"

( Jiangsu Normal University . Key Laboratory of Biotechnology for Medicinal Plant . Xuzhou 221116, China )

Abstract: Euphorbia pekinensis is a perennial herb. The part of medicine is the dried root and is our traditional Chi-
nese medicine. E. pekinensis have distributed in many provinces in China except for Tibet and Xinjiang. In recent
years, medicine studies have showed that it can also be used on carbuncle swollen, sore-toxin, etc. So there are an in-
creasing number of people who pay attention to it nowadays and later greatly exploit and unearth to it. But E. pekin-
ensts with dried roots need many years cultivation and the deterioration of environmental pollution problem leads to
the resources become more and more deficient. Therefore, many research workers faced the problem that how to re-
lieve the resource tension of E. pekinensis. This is an important topic in development and utilization of the medicinal
plant resources and it is also a huge challenge to science research personnel. Modern research shows that E. pekinen-

sis mainly contains the active ingredient of three terpenoids, two terpenoids, flavonoids, alkaloids, organic acid,
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ect. The effective components of some commom medicinal plants are the three terpenoids and they have good activity
in antiviral, antitumor, immune regulation and so on. So the terpenoids of Euphorbia pekinensis plays an important
role in disease treatment. With the rapid development of molecular biology and the increasingly research in technolo-
gy, the plant terpenoid metabolism pathway has been well studied. Now the key enzymes such as hmgr.sqs and fps
play an important role in the metabolic flow. Now the researcher has made greatly progress in gene clone and activity
research. But there are few reports in controlling the expression of the key enzyme of terpenoid metabolic pathway to
induce the synthesis of terpenoids. Therefore,it is significantly important to study the metabolic pathway of the terpe-
noid synthesis in E. pekinensis and use the means of gene engineering and technology to greatly increase the output of
target product in order to solve the problem of the shortage in medicinal resource of E. pekinensis. In this study, the
callus of E. pekinensis was induced by methyl jasmonate with different concentrations in different treatment
times. These treated calluses were respectively divided into two parts: one was used to extract total RNA, then re-
verse-transcribed to ¢cDNA, transcript levels of 3-hydroxy-3-methylglutaryl coenzyme A reductase (hmgr), farnesyl
pyrophosphate synthase (fps) and squalene synthase (sqs) were determined by quantitative real-time PCR using actin
gene as internal reference. The other part was used to extract triterpenoids whose content was detected by spectro-
photometry. The results of quantitative real-time PCR showed that methyl jasmonate could induce the expression of
these three genes,but the expression patterns were different. The result of total triterpenoids detection showed that
methyl jasmonate induced the accumulation of total triterpenoids up to 27% compared with untreated sample. These
results would afford the reference for the research on the molecular mechanism that methyl jasmonate promotes the
accumulation of total triterpenoids.

Key words: Euphorbia pekinensis; methyl jasmonate; 3-hydroxy-3-methylglutaryl coenzyme A reductase; squalene
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3-HIE G TR A IR R R A S R e
TR A A DR 2 — Wl 2y o A 2 G ) O Bt il

PR 0T S oA A W B R A G E E AR ]
(Newman et al.,1999;Eisen reich ez al.,1998),
ZiAMY) Kk (Euphorbia pekinensis) TE 5328
LR RERZ AR A AR Y A WK L R
RV — B 55 B W) 70 (PR AR B 28 ) vh g i B O 24
BOPERE H AR, AR BN RR FEETAH =
2 VWG S VBT 2 AR W A LR R A T
BAVET PR AAIRAER . BN IR 322 1 >k ik
75 K I S5 ARV I JBE 5% H R 0 I 1
6 7K %5 (Sarang et al.,1999) . FH Xt H Ath 245 F A8 4 imi
e REEMAY > TR EVI R RS, F2R
VR A A YU DU T PO R A T R, X 8
TP o3 8 T S5 4 B 2 By 2L & W B 5T R
RETEMER S Jywi W m . Hit R E B3] 1
R T WA 22 Bl =i 2R A0S W . HLORHR A 4i i
T (FL4 L% ,1996 s Kenneth er al.,2001),
I, WFFE R b =il 2RARB R AR Y hangr . sqs 5 fps
O Wi A 2 1k 5 = 2 ) B LR 2R 2 T A G
FAAHEEZ L, AW F IR B EEAE 175 55
Xof R 1) 473 2 283 31 0 A ik R o B 5 [ B 1Y
B oA = AR A AR v OC B il B PR B A 6
K SR B B R R R R S N S =
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R 25 AT 50 5 L I $2 I DNAL &4 1TS Il
Fe¥E . BT IR AR SR 22155 S i 24848 5 B
FHEmHA, FEEA 2.0 mg + L' 6-BA 5 0.4
mg « L' NAA ) MS & & 3% 3 I, 25 C ot
B3R .

RNAprep pure fi#) & RNA $#£ B0 & A
TIANGEN 72\ @ ; PrimeSeript® 1st Strand ¢cDNA

W S 5 A ) s AR

Biosynthetic pathway of terpenoid

Synthesis Kit iX 7l & H TaKaRa 2\ 7 ; SYBR®
Green Master Mix 514 H MEHE A 9. A8 R IR Xt 1A
w2 A R E BT, SR AT R TP R £R
WIR — L Wi (DEPC) , LB UK O TR i AR L TR &
it o PP it R0 A5 R 341 43 BT 4
1.2 AGARNBREIEREXRFTBRARES
ArHEC 100 mL & 2.0 mg + L' 6-BA 5 0.4
mg + L' NAA [y MS ¥ 85 57 5 A 12 4> 250
mL B = A K B — o R, B R IR B,
ZH 2P I A 4 2B L R — o R AR A
1,25 °CL,130 rpm JEMFE IR EE SR, 7 d J5, KATR
H TR LATC 7K Ay By ) ask 9 R AT JHG vh 7SOfRURE 5 DA
0.10,50,100,150 1 200 pmol « L™ ¥k i ¥ i #E 17
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VB HE TR 36 h, J3 Ah 7SI ot AR 4% R A R HY R 4k
JE R 150 pmol « LTI AIE S5, L 0.12,24.36,
48,60 h NI (B BE EHEAT . M ER O K SR
S A8 B X BEAE & b KR [ i i TE K £ L 25
°C,130 rpm JEIRFEIRE; F5 .
1.3 RNA HRELE R %

it P08 2K SR A 1 4 2Lk g R R L A
WA B B K, B RNA B9 #E B2 W RNAprep
pure ¥ 5 RNA $2 BOA ] & L 2 0 & RNA £
1 /%0 P I 720 P8 Bt i 4 958 K HL Uk R Nanodrop 2000 43
Brd o i Ak B R OFE S # PrimeScript®  1st
Strand ¢cDNA Synthesis Kit i 7 & U H#AE, 729
cDNA F-20 CHAF.
1.3.1 £ Rk EE PCR B B AR K& hngr,sgs
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FRIEN 2 BE 3 PAT RO . 519 h L5 s AR )
AWRARGLFHIER 1. RNARRN 20 pL, H
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“C 15 5,60 °C 30 5,95 °C 15 s, 475 E & PCR
PR 2 . BEHC Co (B IR AR 272 ik i A
HH A S DR 9 Rk 7K CEF /N, 20100
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Table 1 Primer of RT-PCR

Y P 5IA R

Amplified Primer 519F5) (5'—=3"
Plant

. ot
Primer sequence (5 —3")

region name
KK actin Forward CCCAGTATTGTTGGAAGA
Euphorbia Reverse TAGAAAGTATGATGCCAGAT
pekinensis hmgr Forward GCTGGATGGGCGAGAGTA

Reverse GTGAACCGAACAACGGGA

sqs Forward GATACAAGCATCCCTACA
Reverse  CTGATAACTTTTCCCAAG
fgs Forward CTATTCATTTTACCTTCC

Reverse  ATCTGTTCCTATCTTACC

1.4 KERA=REMEFREK

141 AR/ sk g Bem) AR IR AR HEAE S A T
FREUEE 110 °C T4 )5 M RE R R 0.0050 g, A 25 i
R CTRE A B ZIE 50 mL, RISV R
100 pg = mL " A AR ME W, 7 580 I I VA1 T ) -
B 2.50 g & WK, B A E S A UK R G 2
% 25 mL,PLECELA .

1.4.2 HmEik ey ied MM RHT S RNA $#
HRUAL o — 43 Bl T8 05 1 8 40 DB B 25 W 1A
R 3k F 05 A S T R A BORE & 1,00 g, i
A 20 mL 95 % £ B, i B R 7 I T VR AR AE 70 °C 390
W B 408 F H A HEL 32 min, 22 )5 3 U8B D8 I
B Mt R H A IR B JER IR A B IR AT
BT 7 KA ECE 40 °C R W R £ O B,
IS CBEEWITH O E R E 25 mL AENFE G
A% 45 F (Peixu et al.,2013),

1.4.3 AR/EW L aGAH W BB R 0.10,
0.20,0.40,0.60,0.80,1.00 mL, 4> 5 & T H 284
W MARIE B ARG M 0.60 mL BB 1)
SUFEFHEE-VK O RVE RS 1.2 mL AR R 7 T, B
F 70 CHBE/KBHT 30 min, B HEZEE A
KR ERAKF N 10,0 mL, 55 & T =R, 15
min J57E 552 nm K N LW OGEE ., DLAE R R
WP R R AR AR OB RE R A AR, il bR v it 42

2 HERH4M

2.1 3 RNA By H

AR RNA Y 126 F I 78 4 Byl I W 6 i
TKT LI BT 2 UL E P 4% rRNA AF L WA 2 TR,
39120 18S rRNA 5 28S rRNA, Hirf 28S rRNA
(R 55 B K 2 J& 18S rRNA (WA, 6 B T 5256 41 B
) RNA I A B JF H% A DNA 55, dE—24
fii 1 Nanodrop 2000 48 i JL A% W2 ik B 15 o 42k, 45 4
B BEARTE 500 ng o p L ZEAT 2 Asse o Ao B ME Dy 1
AU RNA W IS(E L 2.0 A4, & B A 8 A0, A AL
Y, 2SR I TS g BRI RNA Bk 4, ]
FH #6000 35 PR 3k
22 XFBFRRESEFSHNERRIEIER

FHZE N it PCR VA A I 4 FF & b = AN S

LA RWE 3 iR, 78 Me] A WRIEM E AT

R AL RE S, hmgr BN 2635 5 0
HE 2 EE AR 2 B 1 0 Y B4, O LB 5 vk R 4 n 3%
KRR R R TE N 50~100 pmol « LAY TE F
Fik AN, 7E 100 pmol « LYW EZ 5. Ll
KRN, 7E 200 pmol « LR E YA S T H A
PR 2 A ik BN IR R, LR IR B SR B0 ST 9 A%, i
KR sqs FE PR 14 2 35 d AR T 0 5 52 0o 0 20
Al FEHE 0~100 pmol « L4 5 B P . 5L R 55 3k
B MeJ A ¥ BE R i B R AE W BE SR B 100 pmol -
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Fig. 2 Results of the total RNA extaction of Euphorbia pekinensis in response to different concentrations

of MeJA(A) and the addition of 150 pmol » L' MeJA at the indicated time point
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Fig. 3 Relative expressions of hmgr,sqs and fps genes of Euphorbia pekinensis in response to different concentrations of MeJA

The error bar represent standard deviation of means from three replicate quantitative real-time signal values. The same below.
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FABL s KR fps F5 IR RS 5 500 19 5 7 A AR 8008 L A
Ab PR A8 h 2 i PR B A R SR A AR AR N R
IKBIXT IR 2 A%, A AE 48 h P B T, SR SR
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Fig. 4 Relative expressions of hmgr,sqs and fps genes of Euphorbia pekinensis in

response to the addition of 150 pmol « L' MeJA at the indicated time point
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to different concentrations of MeJA
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addition of 150 pmol * L' MeJA at the indicated time point
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R GRS G = e NG 1 N 11 R B )
A S 1 A AT A B — o B B A0 AR (L er
al.,2010), hmgr.sqs 5 fps FEAAY WY TG K
WA B BB LN hmgr S B R B 42 T 1 2
— PR R A 3R L, 3-H L R kA A A=
B R R S M AR B R (TPP) 5 L[R]3 53 4 4
Yo — BT A ik B R (DMAPP) 45 4 O GPP,
GPP 5 1PP 7 FPS(Rodriguez-Ortiz et al.,2009;
Bomke ez al.,200) #Efb T & & 45 & A i ik Je 3 4
WML (FPP) . LA FPP W) I LG A 2 2 19 5+
IR AGEIAE A W, i L O L s S R A R R
55,2008) 510 sqs FIVE A2 A AL FPP & 0l SQ. 8@
I R AR VR R AR R 2, 3-E AL B e (X R A
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A3 =L K B (Fu et al.,2012)
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