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Regulation of MYC2 in Bupleurum chinense under Simulated Drought Stress
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Abstract: In this study, Bupleurum chinense was used as material, and the PEG6000 nutrient solution
with a mass fraction of 10% and 20% was used to simulate drought stress experiments. The contents of
endogenous signal substances OPR and JA, the expression of transcription factor BeMYC2 and the key en-
zyme genes in the saikosaponin biosynthesis pathway, and the contents of saikosaponin a and d were detec-
ted for exploring the mechanism of jasmonic acid signaling pathway regulating BcMYC?2 and affecting sai-
kosaponin biosynthesis under simulated drought stress. The results showed that: (1) after PEG6000 was
used to simulate drought stress to treat the seedlings of Bupleurum chinense , the OPR content in the 20 %
PEG6000 treatment group showed a peak at 2 h, and the OPR content of the 10% PEG6000 treatment
group peaked at 6 h. However, the endogenous JA peaked at 2 h for both treatments. (2) In both treat-
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ment groups, the relative expression of BeMYC2 show a peak at 2 h and then decreased significantly in 2—
4 h, and the relative expression of BeMYC2 in 20% PEG6000 group was higher than that in 10% PEG6000
group. The relative expression of HMGR , IPPI, FPS and $-AS of the other four key enzymes of saiko-
saponin biosynthesis pathway reached the peak at 4 h. The peak time of relative expression of BcMYC2
was earlier than the relative expression of these key enzyme genes. (3) Saikosaponin content in seedling
roots gradually increased within 36 days after simulated drought stress. At 36 days, the content of saiko-
saponin in the 20% PEG6000 treatment group was slightly higher than that in the 10% PEG6000 treat-
ment group. Studies have shown that after PEG6000 simulated drought treatment, the contents of signal
substances OPR and JA in Bupleurum chinense DC. seedlings increased, which promoted the expression of
BcMYC2, thereby increasing the expression of key enzyme genes in the saikosaponin biosynthetic pathway
and ultimately affected the content of saikosaponin in roots.

Key words: Bupleurum chinense DC. ; BceMYC2; key enzyme genes for saikosaponin synthesis; drought

stress; saikosaponin
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WA 2R A AR A BR A /] (A s L H ) 12-
S W) TR A TR COPRO) il BE 4 328 43 M ik 70 &
WA il A Slb A BR S /) T ) 5 AE W) 25 1 1R 1l Bk f
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Al S BT ad BRI A R 2R E IO
Bi HEE W@, 2Kk Aade sk T, 2l A
Thermo Fisher Scientific A Al .
1.2 #HETFREBELE

(1) i 2 1 B DA I st T B G DX 3L 24 Bl 2 1)
— A A S R T T TR N kR
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KK RNA, fifi [ FastKing RT Kit (With gDNase)
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dio 5 U gr AT I 56 E i PCR R, AR 6 HE A
FF BRI Primer 5. 0 885195 lRAE BeMYC2,
Actin (GenBank accession number FJ389747)" |
HMGR (GenBank accession number EU400217)™" |
IPPI (GenBank accession number EU400218)"" |
FPS (GenBank accession number EU400219)™
B-AS (GenBank accession number EU400200)""
BB Fe 5B 51 9, 510 3 h b 5U& TR E )
HARGRAFG N AR A5IFHR A RT-
PCR 3 # W BeMYC2 % HMGR . IPPI . FPS . 8-
AS B Y AH XS SRk AR

PA Actin JEH 2 A2 8 cDNA G B /K # B
10 8% J A M #E 47 55 B %¢ 56 € 78 PCR (quantitative
real time PCR, qRT-PCR) I Jii . qRT-PCR & £ £
$5:10. 0 ul. 2 X Fast qPCR Master Mix, 0. 4 pl
Gene-qF, 0.4 pLL Gene-qR, 1.0 pLL ¢cDNA, 0.4 pL
50X Rox Low, 7.8 pL ddH,O., EAKF N 20.0
pL;qRT-PCR )7 4« R By Bt : Step 1:95.0 °C 3
min, B & B 8% 2 [ W B B Step 1:95. 0 °C, 3 s;
Step 2:60. 0 °C,30 s, ¥ fi# il & I 2 By BE Step 1:
95.0 °C,1 s,Step 2:60.0 C,20 s, Step 3:95.0 C,
1s, LR FRBRZHAACTE" 700 .
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Table 1 Primers used in this experiment

514 % Bk

Primer name

Clk/ 2]

. ! ’
Primer sequence(5 —>3")

qHMGR-F TATAACTGGCGATGTGGTGAAG

qHMGR-R GTGGCTATGAAGATTGCAGAAAC
qIPPI-F AGGTGACATTCCCTTTGGTG
qIPPI-R AGAAGCTTCCTCTGTGCAGC
qFPS-F CTCACACACGCAGAGGTCAA
qFPS-R TGGGGATATGGTTGCGAAG
qf-AS-F ACATGGCTTTCGATACTCGG
gB-AS-R ATTTTCGCTGGATGCATAGG
Actin-F TGCCCGATGGTCAAGTTATC
Actin-R GGATTCCTGCAGCTTCCATTC

qBecMYC2-F TCTATGCCCTACGTGCTGTTG

qBcMYC2-R GCCGCTGGATGGTTCCTTTT

1.3.6.12.24.36 d Bt 5 #A A A0 4 261 BL (g 03 4
BHBCA 3 BRA [FAEYD AR E SR WA TR A —
80 CYKA %M. 4k 6 d W) D IRW . H
KA 12 d J5,. BT 1/4 Hoagland’s & FE W P )
b S AR L 3R 8 38 S e B G2 BURE: I 4 A R
Gy BBRIG A VKA 2 . B A FREE N — 80 C vk
RO FRic e B AEE TR T . BT S
(R fit (e FE S B B9 B B A TR B B R S A3 R R
1 min 5 & .
1.5.2 (HEFSENE % FREOR 5 1R
dh s BEDY 0.2 g 2 AT s B BRI b e AR vp 46
1 acd & i, HPLC A6 I 2% 4 v 6 850 % W B 15
pL HERE

(1 Rt B AR 3t V2 VAR T 6 = 0 D 485 R B e
BRETF a d XFHE S 5. 71.5. 66 mg, 435 F 5 mL &
SO 4 b 4 OB R BL VR B Ch 1. 040 mg e
mL ™' .1.084 mg « mL™" MIE . BEAT L AE ST
T B TRV . R A B A TR 1 b S AR R
m R T HEFEHE I P, A 5 %0 ik &
FEVA TR 10 mL, %% 2€ B 7 AL B 30 min., il 8 )5 BE 26
Il 5 590, % U i R A A L B S 2 5 mL B,
D) | D e I B U & - £ [ E X . W
EIW .

(2O BR e i ST S BT a WU oK 2%
W H 500,200,50,25,10 pL X BE 5 7 U, DA S 57 7
H d BB S B 200,100,12. 5,10,5 pL % B8

mn AW BT 5 mL A s, IF H 43 b Al
ER BN RS, UE I S U A5 3 0 B
WM 15 pL 4% HPLC &35 45 1 4, D0 T R
DNARBR (YD, W 1 o 1) i g AR AR (XD, 5 il A
MEM 4., Sl BAF a bRiEI 4 Y=0.003 1X —
0.086 5: 282 H d ArifEMi 2 Y =0.002 5X +
0.051,7=0.999 9,

(3)HPLC i 45 : Agilent1200 = &80 AH 5
FEAL, (38 H: f Agilent Eclipse Plus Cg (4. 6 mm X
250 mm, 5 pm) s KK 210 nm; Ji 3l AH D 2l
KA ZHEB) s TdN 1.0 mL « min™ ' ;A1 30
CHERE R 20 pLs W B0 7 2 6 B2 TR B . HAR A
BEVER TR .0~5 min, A% K 75% ~65%, BY
9 25% ~35%;35~20 min, A% N 65% ~60%,
BY%H 35% ~40%; 20 ~ 30 min, A% N 60% ~
40% . BY% K 40% ~60%;30~35min, A% N 40%
~0%, B% & 60% ~100%;35~40 min, A% H
0%, B% R 100%

1.6 HEHH

ffi F§ SPSS Statistics 17 # 4 v Ay 28 A &
ANOVA 5381 J5 i - g NG 2 Ak H 843 PE,
I RO 2 ] = S 2R

2 G550

2.1 HWUFEREEEITILLEBHRS OPR FEMF T

K HI ELISA 327 & e g Jb 42 AR v OPR &%
WL EA OPR &M 28 Y =0. 029 89+
261.145 07X (R*=0. 982 11, fF &% 7 & h Ui Wl 43
3K ; OPR & 2 16 PEG6000 Ab 31 A [a] i 6] 1) 2 35 1%
BUANEE 1 i, Horp X IR AL Se AR v OPR & i
FEAS I T [R) e A, FEARHE 1.37~1.38 ng e g !
W NN S . 42 10%.20% PEG6000 4b B 0~
2 hJa . JLEERAMR N OPR & & 22 ¥ T oIt &
TR .20 % PEG6000 AbFRLHAE 2 h kb 306 {5
(1.944 ng» g '),10% PEG6000 & ¥ 20 7F 2 h &b
OPR &4 4 1. 471 ng » g ' AH A& I% 4k 30 249 1t 1%
fH. 76 2~4 h 4 PR IX [a], P 4b B 21 Jb 48 &9 AR
OPR & & ¥ W 8 F B, KM T X 4. 20%
PEG6000 4b ¥ 20 ]y ¥/ OPR & &7 4 h J5 2 i b
Tt Z e FREE 1M 10% PEG6000 4 ¥E4H OPR &
WAE 4 h JE e BT, T 6 ho i Ab ik B 0% (1. 548
ng + g DLMFE 6~10 h 2 [Al B KiF TR, 2 )5 X
TR A B K, 20% PEG6000 &k B 2H Py 5
OPR & # H SR 19 B ] 5 F 1026 PEG6000 4b 2
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4H, HIE(EE T 10% PEG6000 44 ,
2.2 FTERDEWNILLEHARPAERITRIEN
=]

K ELISA 320571 & vk I 7 b 5 5 A v py U5 oK
FMR &, WENBRHEMZL Y Y =0 042 5+
10.473 23X —17. 648 92X* (R*=0. 997 88) ., f4 &
I A P UL B AR SR L RIS B B P R SR R R B
1E PEG6000 Ab B AS W] B a] 4 22 3515 Bl an 1 2 fir
AN Horb o B A S AR DA IR A R B 7R b3 Ak
B 0~8 h Z & TR, 78 8~12 h Z [a] L& #i I
Fh. AT 5 a0 kb B L Jb S AR b IR A
Mo AR 0~2 h i) 2% W A m L 1020.20%
PEG6000 &b B 20 %1 75 2 h &b 4 3004 {1, 43 91 35 )
135.220 F1 141. 857 ng * g ', 20% PEG6000 4t ¥f
Y AR P VR R R i AE TR a0 2~4 h IR K
W R R 7E 4~6 h (B P L FF, F 6 h R EEE A

—O0—CK —4—10%PEG —4A—20%PEG

2.0
5
2 16
1E S
WE 12
2%s
%2208
25"
S 04
[=]
m
0

0 2 4 6 8 10 12
Ab T[] Treatment time/h
BT BT 53 A 3R R [ B[R] 4 AR A
OPR 1 421
Fig.1 Changes of OPR content in the roots of
Bupleurum chinense at different time points

under drought stress
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SRFTR I & 1 A2k
Fig. 2 Changes of endogenous JA content in the
roots of B. chinense at different time points

under drought stress

IEME (102.642 ng » g ). ZJFH N (6~8 h) .8k
JF18 FFH(8~12 h), 10% PEG6000 4bHH4H P 5
RAMR T EAEALFE 2 h K IE(EHF B W M, T 10 h
W 2 B R A, Z )5 76 10~12 h ] XA BT T+

2.3 FEBEXN BeMYC2 REHEHTEEME BIE
BEAXEBEENENRIEEX

B 3, A R, BeMYC2 3[R AR X 36 1k & 78
PEG6000 Zb 3 2 h B 5z i , BB 20% PEG6000 Al
10% PEG6000 4b 3 413 & F xF B 41, 1 20%
PEG6000 4b 3 X 7 F 10% PEG6000 kb B ; 20 % Al
10% PEG6000 4bFRZH BeMYC2 B[R AR X 38 5 7F
AFE 2~4 h IR K E T R ZEALBE 4 h Z 5 /N
ARG TV 28, 10% PEG6000 &b HH (% 55 PR AR %
FREAE 4~8 h MBS A I 5.

[F B, S8 B AT AR )6 BLE FE v 4 A OC S il 5k
HMGR . FPS . IPPI . B-AS £ 20% #l 10%
PEG6000 4b T Ay KX EM A 3.B—E Fin., H
H1,20% PEG6000 AbHRA] 4 A Sk fiff 3 A AH X 2 3k
T X B AE A 4 h &b LT 10% PEG6000 4b 2
A O B R R DN 3R SR B (E S R B AE WA 6 h AL,
H A FEPUA X 3% 35 5 W {4 R IR 20 % PEG6000
A FR 4B T 10% PEG6000 kb B 4H. 10%
PEG6000 4b 3 40 X & T xf B 40, B Ak 5.
HMGR 5 F A R I8 5 7E P PEG6000 Ab 320 rh
W 2o 5 T R TGS IR AT A % 3 i 7 S0 0o
A E, IPPI 5 A X £ 35 & & 20%
PEG6000 Z4h ¥4 T 4 h iKBWE(EH )5 . 7F 4~6 h [a] R
WP HTE 6~8 h [ Z# LT+, 9 7E 8 h b Bt
552 ANWEME L W HAR T 4 h b IE(E, FPS 3L AH
X R IKEAE 10% PEG6000 AbHZ4H A T 2 h b —
ANWEAE (R SE BT Y ek KT 6 h b Rk i
FPS J: AN F L FTE 20% PEG6000 4 BHZH T 8
h Ab 5 2 S (HH R SR T 4 h 4
WefH . B-AS HIXFEIKETE 10% PEG6000 Ab Hfi 4]
i 2~6 h &b THRGE K, T 6~8 h [H] P TR,
8~12 h kAL T EFHEa .,

DL b AT S P 20 Ak B R L B SR R
BcMYC2 Rk fEAb Bl 5 %F 4L ] A W 1 22
S UL TG B 5 0 ] A g % Sk B BeMYC2 1
Fh e B AW G NIRRT 4 A O B g 2 A
HMRG , IPPI, FPS,B-AS X £ ik &# 7 20%
PEG6000 4 ¥ 4 h if 5% M4 B F 25, 7
10% PEG6000 Zb3 6 h J5 5 %F FEALf7 78 b 3% 1 2=
5o HER TORE L O BTG 3 2 3k o 04 A H B0 B
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[ B T BeMYC2 He PR 3 35 1t i W H 90 B[] 156 1]
BcMYC2 Al g2 5 A1 QB B IR 1 R 35
2.4 TEHELEXCLEARDPEPAEFSEN
A

P 4 AT, 10 % F1 20 % PEG6000 #8481+ 52 i

—0—CK ——10%PEG —4&—20%PEG

A

BcMYC2 HIX R k&
Relative expression
of BeMYC2

HMGR M Rik &
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~

Relative expression
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Relative expression
of IPPI

FPS X RIEE
Relative expression

B-ASHXRIELE

Relative expression
of B-4S

0 2 4 6 8 10 12
AhFE B} 1) Treatment time/h
B3 AT 5 haa b B R R [R] I [E] BeMYC2 4k B
Sl R A LA AR T OGS B IR Y A 1 AR Ak
Fig. 3 Changes in expression of BcMYC2 gene and

key enzyme genes in saikosaponin synthesis pathway at

different time points under simulated drought stress

HJEICSE AR P e R a d B AE 36 d IR
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20% PEG6000 4b 38 20 5250 B 41 & s K 5 T 102
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W, FETEM0 36 d 5. S5 R acd fil atd
THRAE 20% PEG6000 4b 4] f 4 5 ik 3] 9. 17,
11.31.20.48 mg » ¢ ', 7E 10% PEG6000 Ab 3 £ 43
BIKF] 8.09.10.07,18.17 mg = g ' 5 LI 9 &b 3 21
A TS A B S R B R T AR A R, Ho2E R
KRB B EAKT. HAh. TR 12 d B, G680 2 AT
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Fig. 4 Changes of saikosaponins in the roots of
B. chinense at different time points under

simulated drought stress
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