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Effects of exogenous methyl jasmonate on physiological characteristics

and BoPRX gene expression of cabbage under drought stress

Li Meihui, Zhou Tiantian, Song Zezheng, Yan Shuai, Kong Yi, Wang Yushu

(College of Life Science, Agriculture and Forestry, Qigihar University, Qigihar 161006, Heilongjiang, China)

Abstract: To investigate the alleviation effect and relguatory mechanism of methyl jasmonate (MeJA) on cabbage seed-
lings under drought stress, the seedling of Qiu Tian 2 cabbage was used as experimental materials. Three treatments were
established: CK (normal growth conditions), T1 (15% PEG8000- induced drought stress), and T2 (drought stress with
15% PEG8000 was applied after spraying with 25 umol - L' MeJA). Chlorophyll content, relative electrical conductivity
(REC), malondialdehyde (MDA) content, antioxidant enzyme activity, and the expression patterns of peroxidase genes
(PRX) were measured at 0, 3, 6, 12, and 24 h post-treatment. The results indicated that compared with CK, chlorophyll
content in T1-treated seedlings decreased, while REC and MDA content increased. Activity of superoxide dismutase
(SOD), peroxidase (POD), and catalase (CAT) (except treatment for 24 h)progressively increased over time under stress
conditions. However, after T2 treatment, chlorophyll content, as well as the activity of SOD, POD, and CAT was higher
than that in T1, while the REC and MDA content were reduced compared to the T1 treatment. The expression of the five
BoPRX genes rapidly and were up-regulated expression in the early stages of both T1 and T2 treatments but were
down-regulated expression after 12 or 24 h. Notably, except for BoPRX113, the expression level of other four BoPRX
genes under T2 treatment were lower than those under T1 treatment. In conclusion, exogenous MeJA can alleviate the
damage of drought stress to cabbage seedlings and enhance their drought resistance by maintaining chlorophyll content,
reducing cell membrane damage, regulating the activity of antioxidant enzymes, and modulating the expression of BoPRX
genes. The findings of this study provide a theoretical basis for drought-resistant cultivation of cabbage.
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Table 1 Primer information for qRT-PCR

AR 1E [ 515 AEEIE 2]

Gene name Forward primer sequence Reverse primer sequence

BoActin CGTGACCTTACTGACTACC CTCCATCTCCTGCTCGTA

BoPRX12 TCTACGACAGTTCATGCCCAAACG GTGGAAGTGAAGACGAAGGATGCTC
BoPRX44 CCAGAGCGACCAAGAGTTGTTCTC TCCTTGTCATTGCGTCCACGAAC
BoPRX100 GTCCGATGCTCAACTTACACCTACC GTGGAAGTGAAGACGAAGGATGCTC
BoPRX113 TCAGTCGAGTTGGCAGGAGGTC AAGCGTGAAGAATGGAGCAGGAAG
BoPRX116 CCAGAGCGACCAAGAGTTGTTCTC TTCCCATCCTTTTCATTGCCTCCAC

« 32 .



ERE R AE  HNESRFTR R SR N H AR AR S BoPRX B PRI R IE R R

A BT HF 5T

1.4 HEAIE

K H Excel I GraphPad Prism 43517 545 57
MrAfER .
2 R0

21 SMNEMeJAX FEBIBEHENERENE
M)

WE 1R, TR 24 h J5,CK A KRS R
0, BRISESR , - 67 J8 W A 6, IR SR,
FE LI T A B AR L™ B,
F AR 6P ANG I AR SR TEAL , AR AT 5 1
W5 MeJA [ T2 AbBE [RIFE 22 5 AR A 0 B 42
T T1 AL EE, BRAVEBE IR, AT 5> Hont 42 s
1o, A K BAR R A T R A K.

CK

T2

1 TEALE 24 h FREHESERE
Fig. 1 Phenotypic of cabbage seedlings of different treatments for 24 h

22 MNEMeJAX FEMETHEMHRMHRES
EHIF

H 2 AT, IE R F(CROAM N, H 4
2R 3R S B G AR i P E A T
AT T2 ALEE A H B S RS B R R, Hp
MEFR 6.12.24 h 1 T1 A1 T2 MG RS & B H
KT CK;Wtjii MeJA [ T2 AbHEAE 3~24 h #) T
[FRF B T1 AbEE  (HE R AR E . L g Rul

40 — /|3 CK =3 Tl = T2
o a
a a
o o3Fada a 1
E TLT Laa L I
~3 bb b
e §
® = 207 b b
= 8 b
B
S 10M
3
=
@]
0 1 1 | 1 [
0 3 6 12 24

AL 8] Processing time/h

2 ANFVNG FRER R A — I TR R A [ A BE7E 0.05 K-F 22 57 4
%o TH.
Note: Different small letters indicate significant difference among
different treatments of the same time at 0.05 level. The same below.
2 AEEBHHEMHEHEZERSE
Fig. 2 Chlorophyll content in cabbage leaves under
different treatments

B, SIS Tt MeJA WA RO ST 5 ia Tk g5 ek
W Ry SR R PR
23 SNEMeJA X TR ME T HIERM & 4R E
ed:op- A1

B T2 e B R 2B, T Ab 3
(R AR S L 5 R (REC) 2% ETH& (- 3-A), 1
W5t MeJA Ja AT TS Ba i) T2 42 f i REC
B B () AE KA 52 BT A (Y B KT [ — B
(B R A T1 Ab3E, i & 3% = T IR — B (A ) CK. il
185 24 h, T1. T2 & E i i REC 3578 20 AH , 43
SN 34.89% 1 24.52% , —# % CK 4> 7l B3 &
20.12 A1 8.75 43 Hie

P 3-B ] A1, 7R T R E (TD 2644 1, 455k
HEM A MDA & & 2FW m i Eas . &t
MeJA FHAb B 5 i H - MDA & 5 3230 A (7]
(AR A (E ) B K T RIS (R 1 T1 AL, i
24 h J5, T2 AbFEf) MDA & 848 T1 kb HE 5 2 BRI
34.82%.
24 SMEMeJA X FREME T HIEM Rt S LEE
SEMERISZT

b5 5 E i (R A AE K, H E S i i SOD
TR ST T (B 4-A) , &) A T2 AbFR
SOD & PE¥ T T1 Ab#E, b 4b#E 12 h 124 h 1)
T2 BE & T T1AEE, Ba )5 24 h, T1 A T2 4P
- SOD % 1 ik 2 W 4 , 45 7 o~ 51.31 M

« 33 .



A e, s 20
RIS R th R 3 539 %
A 40r a B
/|3 CK =3 Tl = T2 5r /|3 CK =3 Tl = T2
= a o
> 30k a - b 2 oar . a 3
i 2 a b b - £
LI b 23 3 . b AP
# g faald c c c = b
- c 2 o aa . b[lb b c c
22 / = 8
E 2t
R =
0 L L L L L 0 | L I i’ i
0 3 6 12 24 0 3 6 12 24
Ab B[] Processing time/h AEELIF ] Processing time/h
3 FRIALETHIEMNF#EXEBESE(A)F MDA 22 (B)
Fig. 3 The relative electrical conductivity (A)and MDA content(B)in cabbage leaves under different treatments
A 80 - /|3 CK =3 Tl = T2 B 400 - /|3 CK =3 Tl = T2
o a o a
o0
: L T =0 L
WD 60 L b e 300 .
TN ala ala g c c WS a b
8z 4o : o E 200 b b
22 2% aa
a) o) aaa b C C C
2 200 S 100[TH
' 2
0 14 { 1 y o
0 3 6 12 24 0 o 3 6 12 24
Ab BRI 6] Processing time/h b R[] Processing time/h
—= —] =
c a00e CK T1 T
. a
T 1501 B
2 g
=2 100 a bl
g2 b
U g al ,
£ sopala ﬁ‘ﬂ c c c
U
0 | ||| | J It { {
0 3 6 12 24

Qb FE (] Processing time/h

B4 FELETHIEHH SOD(A) POD(B)F CAT 5EM(C)
Fig. 4 SOD(A), POD(B)and CAT activity (C)in cabbage leaves under different treatments

60.65 U-g's HiE 4t v POD IG5
SOD V& A [R] , B 38 B (7] 4iE K Sz b T34
(K 4-B), frifl)5 24 h, T1 A1 T2 4 F KM K POD
T EIE BIEAE , A 197.78 F1297.32 U- g, &It
(] T2 kb EERY T T1 AHEE, o e 6~24 h, T2
AEFRES R T T1 ACHE  BEAE + Fa i A e,
W CAT W& VS M &1, 76 12 h 18 2]
UEEAEL, T1 A1 T2 ALEES3 1759 90.53 F1156.00 U - g, 248
i 2R REES, A pia 6~24 h, T2 A FE B E &
T T1 4B (E 4-C).

2.5 SNIEMeJAXTTF 2B T BOPRX EEFRIZH
Al

HE 5 A LLEH,5 A BoPRX 3K (BoPRX12/
. 34 .

44/100/113/116) X AL S il 16 ) T1 Ab 2R 35 2R 3
HH AN [R) R B2 (1) g 87, - S ) B R B s B,
1812 8¢ 24 h J5 X NASRIE, Hob BoPRX116 15 )
B 12 h BRIEEL N 0L K300 5. 54 BoPRX
SRR LWL EAE T2 LB [FAE 2 2T e FRAR I AR
tea#s , Bk BoPRX113 4, HAth 4 A~ BoPRXs 3 1L
JiiE 12 h R B KT T1 A2,

3 WS4
AR, g =

M) 2 B a2 SRR A — &
FI A AR AL S N AR R E B T Tl R
HE RS R S BIRN R  T 45, 35
JR G I AL 7 ) MDA (AR 2R, SR A



2 S Shi Tkt e > e s . T TS ()
%8 Ak St SNEAHTI PO T S T H R AR SRV I BoPRY HE I 5 X BT HF T
A B
K =m Tl =312 O CK =Tl T2
250 BoPRX12 . 50— BoPI;X44
3 | 3
2 20 b a, 5 40-
o a a
w5 1 i S 301 b b .
K 2 100F N 2 a
® & W g 20k b
= X 50+ a a = X
% o 2 b = o
T a, pb™ o~ c c g2 10
Rt a Bl 27 a
5 a = ad ¢ c c
< 1 o ¢
~ e 1
0 0
0 3 6 12 24 0 3 6 12 24
AL FR IS [A] Processing time/h QBRI [A] Processing time/h
D
C O K =TI =AM
O CK =Tl BT
o
B 300 2 & 401 bs
&L = 3oL a
el F b
X 2 w2 20+
E S 1001 a b b gy a
= % mb‘ ail aa X O 0k %;l
= o Fra E 05)
Z22 N E=
2 228 ¢ ¢ c b < 2laaa p ¢ c ¢
: * i
0 0
0 3 6 12 24 0 3 6 12 24
Qb (] Processing time/h AL (8] Processing time/h
E O K =Tl AT
400r BoPRX1I6 4
300 b
200F 2. b
100 ab ab
C

VPO STS s

Relative expression level

Ll

r T |
a C C
aa E IEl
IT-EW
0 0 3 6

12 24

Ab 3 8] Processing time/h

& 5

TEIALIERT BoPRX EERIEHIFZMM

Fig. 5 Effects of different treatments on the expression of BoPRX gene
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