WA K22 R ARBRE M) 2023, 49(1): 25-34. DOI: 10.13331/j.cnki jhau.2023.01.004
Journal of Hunan Agricultural University(Natural Sciences)

SIARE:

T,

ﬁﬁ)s

(o]
XIAR%, T, skBCE. s BnPMEIL JLH e R INRE /AT [I]. IR Al Kaf2E 4 (A 4R B2 E E
2023, 49(1): 25-34.

WANG F, LIUM L, MA X, ZHANG Q P. Cloning and functional analysis of BnPMEI1 gene in Brassica E
napus[J]. Journal of Hunan Agricultural University(Natural Sciences), 2023, 49(1): 25-34.
FeAE ™Ak http://xb.hunau.edu.cn

A3 BnPMEIL EE R = &N INEE S

T, XA, DY, RHCE
(RO R E B, IR 70 410128)

. USSR AR 15 MR ERE R e R 98C40 AR, SR RT-PCR ik wils
BnPMEIL R YGRS X 4K, FIFAAEYE BRI ZEEE R PCR 2041 BnPMEIL Y5 RI ki, I
FHEZSE B IR AR, HTZIER I IIRE . PO Hras £, ZEHgmSIX 2K 615 bp, Zfid 204 NI
M2, BA 1 AMESZHIOM 1 A PMEI Z58950, J& T PMEI ZKEHH, fir4 4 BnPMEIL(GenBank % 554
ON254917), FKiLAHTEERRET, BnPMEIL R . 250 16, mh . ARE AR A %k, At rREER
i, AR R FRIA AT W 15 M2 i, FET RIS B R T 98C40 1Y, TERREIN . SRFIRR R (MelA)
FK B ER(SA)LLFET , BnPMEIL ZEMM 15 thAyFRE BIF, 78 98C40 T iysRAMZ RS, LIHEAIT,
BNPMEIL £ 2 Aff R R B N, ZEMm 15 N IEMIEE R B Rrt F g R g, 31k BnPMEIL
S SR I R BE ] /N THFAE LI . ZR5 00T, BnPMEIL JEHATREA 2 T SA FSEAIRRIRAR Y14
¥, WIS AT R

X OB A e AR PO RKTEMIHIFIEEE sk

FES S $565.4; Q786 XRAFRERD: A NEHS: 1007-1032(2023)01-0025-10

Cloning and functional analysis of BhPMEI1 gene in Brassica napus

WANG Feng, LIU Mulan, MA Xiao, ZHANG Qiuping”

(College of Agronomy, Hunan Agricultural University, Changsha, Hunan 410128, China)

Abstract: To understand the expression characters of BNnPMEIL gene in Brassica napus we cloned the gene from
Xianyou 15 with the high resistance to Sclerotinia sclerotiorum and 98C40 with high sensitivity to S. sclerotiorum by
PCR. Then the sequences were subjected to bioinformatics anlysis and expression in bacterial host. Sequence analysis
showed that the coding region of the gene was full-length 615 bp, encoding 204 amino acids, with a signal peptide and a
PMEI domain, belonging to the PMEI family gene, named BNnPMEI1(GenBank accession number is ON254917).
Expression analysis showed that BhPMEI1 was expressed in root, stem, flower, leaf, pod skin and grain, but the
expression was the highest in leaf and the lowest in root, and the expression in stem, leaf and flower of Xiangyoul5 were
significantly higher than those of 98C40. Under the treatment of S. sclerotiorum, methyl jasmonate(MeJA) and salicylic
acid(SA), the expression of BNnPMEIL1 in Xiangyoul5 was up-regulated, while that in 98C40 was inhibited; under
ethylene treatment, the expression of BhPMEIL in both varieties were down-regulated, and the down-regulation was more

significant in Xiangyoul5. The results of inoculation in vitro showed that the disease spot of rape mutants overexpressing
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BnPMEI1 was significantly smaller than that of wild-type leaves. Comprehensive analysis showed that BnPMEI1 gene

might be regulated by SA and jasmonic acid pathway, which induced the resistance of B. napus to S. sclerotiorum.

Keywords: rape; Sclerotinia sclerotiorum; disease resistance; BhPMEIL; clone
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Table 1 Sequences of primers for the experiments

ClL/ R SIHIFE(5-3"Y)

13100-F GGCAGCCAAGTTCATCAAG
13100-R AACATCCGACATAACCATCTCA
BnPMEII-qRTF  GCAGCCAAGTTCATCAAG
BnPMEII-qRTR ~ ATCCGACATAACCATCTCAA

BnACT—qRTF CTGGAATTGCTGACCGTATGAG
BnACT—qRTR ATCTGTTGGAAAGTGCTGAGGG
PCB-seqR GCACCCCAGGCTTTACACTT
BnPMEIITP-F GAAGTGCTTGACATTGGGGAGT
BnPMEIITP-R AGATGTTGGCGACCTCGTATT
BnNPRI-F AGGACTTGACTATACTGGCTCTC
BnNPRI-R TTGGATGTGGAAGAAGACGAAG
BnLOX2-F TACGCCTCACGATACCAGATT
BnLOX2-R TTCCTCACTTCACTCCACCAT
PDF1.2-F CTTCTCTTCGCTGCTCTTGTT
PDF1.2-R GATCCATGTTGTGCTCCTTCA
BnCHB4-F CAACCCAACTGTCGCTTTCA
BnCHB4-R CACCGTTACACTCCATTCCATT
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ARRATCGATTCCAACCCTCARAGACT CGLCGTCACAGCCCTCARTCTGACCCTCTCCTCR
K I DSUNUZPQERLAWVTODSALUNILTTIULSS S5
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FEAGARAZYVA2DCVETETIGTDU SV 3 ETL
CRAGATTCAATAAGAGAGCTGGAGT CGATCARCTACGAGGATAGTTCGARATTTGAGATG
Q pD5IZ RETLTETZ STINTYET DS ST S 5IEKTFTEM
GITATGTCGGATGT TGARACATGGETTAGT GCTGCTCTCACTGAT GATGACACTTGTATG
VM 5DVETWVYV 3542 2LTTDUDUDTTCH
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T HE E *

TR AE IR,

E 1 BnPMEIL i &R RIZEIRMEEIRFS

Fig.1 Gene amplification results and nucleotide and amino acid sequences of BhPMEI1
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%2 M3 BnPMEIL RADE R RS EBRAR
Table 2 Amino acid composition of proteins encoded by BhPMEI1 in Brassica napus
HHER Hoht He1/% IR Kokt HeA1/%
Ala(A) 19 9.3 Leu(L) 20 9.8
Arg(R) 8 3.9 Lys(K) 12 5.9
Asn(N) 9 44 Met(M) 6 2.9
Asp(D) 13 6.4 Phe(F) 7 3.4
Cys(C) 4 2.0 Pro(P) 4 2.0
GIn(Q) 5 2.5 Ser(S) 24 11.8
Glu(E) 11 5.4 Thr(T) 16 7.8
Gly(G) 7 34 Trp(W) 1 0.5
His(H) 4 2.0 Tyr(Y) 7 34
Ile(T) 13 6.4 Val(V) 14 6.8

2.2.2  BoPMEII b7 Jf ¢ — Rk
iHif SOPMA X H kRIS BnPMEIL 4wA% )

A e e T . g5 5R (K8 2)EoR,

BnPMEI1 FEHH o M2iE . B-F5f . AEMEEFITICHL

nghi, b bR mE o 12iE, X
66.67%, FHUGETCHUNZEM, K 26.96%, i
(RIS LEAREE R BS540, 4390 4.41%F1 1.96%.
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Fig.2 Secondary structure of the protein proteins encoded by BnPMEI1 in Brassica napus
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Fig.3 The transmembrane structure and function domain of proteins encoded by BnPMEI1 gene
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Fig.4 Relative expression of BhPMEIL in different tissues of
Brassica napus

MESAGI 2



30 BRI A K224 (F AR RR)

http://xb.hunau.edu.cn 202342 H

2.3.2 BaPMEII EEAZR HF To kL

2 AT R b R T AL R T AR A S 12,
24, 48 h FERhE EE M - BnPMEIL 3k 1f i
Kl 5 fts. WM 15 BnPMEIL (AH 3535 5 i
BRI ZER T B, M5 12 h REEEE
THEFPRT, RS 24 h FIEEFPS 48 h KA R T
TR AT AAERN S 12 h f9; BnPMEIL 7
98C40 MRy FRILERIMAEMIG 12 h BETIH,
RIS 24 hJFEG B, A0S 48 h G2 T
FIET; WM 15 85805 12 . 24 . 48 h BnPMEIL 4

20T A%

"

i OifiTh 15 ®m98C40

X)
® 10F
-
<
jussg
=
5 B* a
C b |' . =
0 Celm L .
0 12 24 48
TRURERST ] /h

NRKEFRFRM 15 AR R R R 22 A G L
(P<0.01); NRVNEFRFEIR 98CA0 ANREUER R FGA w24 A G-
BX(P<001); “FR[F—HALE AR SR FE R 2 A G 2r L
(P<001),

E5 h3EE A ERTE SBnPMEILRIFRIATE R

Fig.5 Expression of BhPMEIL in Brassica napus at different

time points
600
- SA 4bFf
Ot 15 .
A A
B98C40
1 400
%)
®
-
Z
= 200
B a B* b c c
0
0 12 24 48
HURERS 1a)/h
12 ACC /b
A a IR Ol 15
1o ©98C40
b*
w08 L
_K
@J 06 |
=
Z 04 L
02 |
C
0.0

48

ﬂﬁ‘iufﬂ‘EJ/h
ARG F IR 15 AR [ Ak BB 4 22 A et 24 3 ARVING FRERIR 98C40 AN [ HURER ) 4k B H] (Y 22 A e i

2T SU(SA AR P<0.001, HABALEE) P<0.05);

PR HIIE 98C40 [ 12.5. 8.1 Fil 3.9 4%, i

FET 98C40,
2.3.3 SA L33t BoPMEI] (356536

DL H,O SXf B, 43#riisite SA. MeJA il ACC
ALFEXT BnPMEIL FERISZM . 4558 (& 6)ir,
SA. MeJA Xf BnPMEIL fZkIAT %0, EXEAR
[ SRS AN . SA ALBRR, i 15
BNnPMEIL FAHX A RAEA S 24 h e,
b 48 h IR IR, HALHS 24 h F1 48 h 3K
BERTFOHEFMEEE 12 h; 98C40
BNPMEIL [3E M3z 2P0, AbB 5 45 s [E] A5 )
FIR B BT PERT . MeJA LFET, il 15
Hi BnPMEIL FFHX) Fk 25T F T Es, b
J5i 45 I5F () 5 ) ek i ¥ 0 3 v T AR, LA
48 h MFRAE R, WEm THAMR L, 98C40
HEE RS 12 h ) BAPMEIL (AR 3555 B BT
LPRRET, ARPRJE 24 h RS ERESTAE 12
h fil 48 h, (H5LBRTEA BEZES . ACC AR
FERTH 15 A1 98C40 HIEBUAHIG BnPMEIL 3
ik, Hor, S 15 fEAL3)S BnPMEIL A3
ki N, HACPRIS B R] 5 0 26k s i B %
R TFAFEFTEY; 98C40 H1i) BnPMEIL MR A 4k

8 . MeJA AbBH A*
7 E‘Vrﬁ{ﬂ] 15
6 E398C40
EH 5
I
& 3
o4
2
| FEL % b
0 l‘@
12 24 48
UL ] /R
20 - H,O 4b3#f
okl 15
15 | B98c40
i
|
10
z
=
0.0

12
Bk [a] /h

<IN ) — I 1] A5AR [ it o i ) 22 5 e 27 7 L(P<0.01)

E6 AEHELIETBNPMEILRIRIAIERL

Fig. 6 Expression of BnPMEI1 in Brassica napus under different hormone treatments
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