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Abstract: [ Objective]l The gene related to Sclerotinia-resistance in Brassica napus was cloned and studied to provide
information for the development of disease-resistant rapeseed cultivars by means of molecular marker-assisted breeding.
[ Method] Using the rapeseed plants known to be either highly resistant or highly susceptible to sclerotinia stem rot, the
homologous P5CR (pyrroline-5-carboxylate reductase) on A03 and C03 chromosomes were amplified, cloned, sequenced, and
expression analyzed. DNAMAN software was used to compare the sequencing results to locate the relevant SNP sites.
Expressions of PSCR before and 6 h, 12 h, 24 h, and 48 h after inoculation into rapeseed plants were detected by qPCR.
[Result] The P5CR on C03 chromosome was 1457 bp in length with 7 SNP loci, of which, 3 might be related to the disease
resistance. The gene on A03 chromosome was 1526 bp in length with 15 SNP sites, of which, two might be associated with the
disease resistance. The expressions of P5CR on A03 and C03 chromosomes significantly increased 24 h after inoculation.
[ Conclusion] Multiple loci in the PSCR of B. napus could be associated with the plant resistance to sclerotinia stem rot. The

significant increase on the gene expression after inoculation suggested a close relationship between P5CR and the disease
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resistance. Further investigation is needed to unveil the underline mechanism.

Key words: P5CR; sclerotinia stem rot; Brassica napus; disease resistance

0 7l

[ & SCY W/ EE A RMEY, 2
] 7 2t A N R 5 ) R R T SRR
T, ERTERE SR . R AR K R
HAREBEMWSTMAE . T 0 SR R A A
MRHEY Z B, D, 3R A o E R
SCH R HECTR - B TR 5 | S A TR A 45 T S AR
S 7T R, B R T S B B A AR
P KT T Ui DR, 2 T S A I S
MR, N TR E gAY, sl
R BEIR, RS ISEHT A% S F L3, 4R o
BB AR B IR R BT R8T A R
KL ORTABEZ kR T s Ak -5 R IR SR
( Pyrroline-5-carboxylate reductase, PSCR ) 2 E ¥4
P EEN—MERED, MRS R
Wi — B RN, BT A A0 M ST ORI AR R
2 . R A SR ] A 7 ) i i ik 50K R
( Al-pyrroline-5-carboxylate, P5C) it J& i 4 i &
%, fEESERARMIE h R EREEN., TRE
3038 3 K A 4 R DR 4 S B A T A5 1 PSCR 3
DA 5 A R S, 2 DR T B i 3
FRRPLIEA 5. Senthil-Kuma 258758 % W 1S E M &
B # W (SOAT) i 2z 2 i & i ( ProDHI F
ProDH2 ) i o 5 PSCAR #5175 T 114 48 5 s 7 ik i 2
SARA R HrET . R A S H K A10. C09
WY PSCR [RIVERERI#EAT 5 b e 28050 0T, 45845
W, AL0 ek b i PSCRIGIR LN b 1Y 22 25 MR 07 5
5 RRPUIE R B35 CHE, C09 Yk I PSCR [F]
T 58 DRLTE J% B4 R R A E — Bt AL0 B 84K | PSCR
R 5 B, S 30GIT & ORF B4, k]
il 3 % B M 2 2k o HEI C09 Yt £ Ak iy
PSCR [R5 5 K 5 3 3 5068 B R ik AR 6T, A
s IAEY BT, XTF PSCR %N 5P ZR
KAMFARBEE D . HIERHE A03. CO3 Y fk I
(9 PSCR 7 5 35 PR 5 9001 538 PR A B 1 O 2R B A O
LA R IEAE L U pe ) G ) ] A
FE LI AR ELAT B Ho b 0 o 821, I 16 S
AR T 22 )11 28 6R Kemd 12R S BRSGE R R, it
S5, X H RN EE C03. A03 Y ik [ PSCR
[ B R 64T PCR 918 . e Bl S Ras 9, 4
Hr PSCR %5 [H H (1% SNP 37 5 B H 5 9 32 11 420 P 1k

nn\4

FRRH DG, R S B A PP R TR S B L ISR
R I AL 75 K 3 5 43 7R aC Bl Bh R R U i
ST it A A BB AR
1 #H57E%
1.1 R

ARWFFE e M Bt L o SRR A i i A 1 G A
B R D), SURMERCHE R, BORMEHC N So il
SEMFRET 2021 4F iR T A i L v v i e |
(106°7'91.26"E, 33°13'77.72"N ). KT # DHSa
(TaKaRa, [ K% ) A S8 % /A7 . AW
( Sclerotinia sclerotiorum ) HIX LN F A5
Fr il o0 B . TransStart fast Pfu fly DNA polymerse
(&X&an, b ). MY A RNA B &
(EHA%, Jbnt ). EvoM-MLV Jz 5 st iR 7l & 1T
(3CRHAG A, #IW ) . CTAB. ZnflebE . SNEE.
JoIK OB, Goldview 2 YL BH B VG & IR /R AR o

®1 OHRHERNES. AMBRIRARIE

Table 1 Codes, variety names, and phenotypes of B. napus
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Table2 Primer sequence of PSCR on chromosomes C03 and
A03 of B. napus
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A. B4 51N A03 J2 CO3 Gefafk I PSCR 3E [ 48 vk 45 B . Marker % 255 4> 7 & W A M FRiE . M, Marker III; 1, JIIZ8 6R; 2, T4

12R: 3, ik 821; 4, U 16,

A & B: Amplified electrophoretic diagram of PSCRs on chromosome A03 and CO03, respectively. Molecular weight of band of marker shown on left. M:

Marker III; 1: Chuangin 6R; 2: Nan 12R; 3: Zhongyou 821; 4: Hu 16.

B 1 HIEEHSE A3 K C03 &4k E PSCR[EREE 8= 1) ik E
Fig. 1 Electrophoretic map of amplified products of PSCR on chromosome A03 and C03 of B. napus
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5 Sequences =200 220 =2=20
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JI|Z% 6R Chuangin 6R  .seq T AT TAGATGICCOCCRTCGEACARATCS
B 12R Nan 12R .seq T AT TAGARTGEICCCCR TCGEACRRRTCS
w3t 821 Zhongyou 821 -S€4 T AT TAGARTGICCaTRTCGGACARRRTCS
¥ 16 Hu 16 -Seq T AT TAGCATGCEICCOdaATRTCCTATARATCE
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Fig.2 Polymorphic sites of PSCR on A03 chromosome of B. napus related to Sclerotinia-resistance
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5 Sequences €20 €230 €40 €50 €€0
C3IE=5I ARTTACCGCTIGCA R A CATICTACAGGITIIGCATICITIITIGCIATAGAR2CAR
JIIZ=6R .seq ARTTACGCIGARAGAT|ICLACAGGITITGCATTICITTITIGIATAGREACR?
Bm12R .seq AARTTACGCIGAR A GATICLACAGGIITGCATITIIITIGIATAGARACA?
t3h821 .seq AATTACGCIGARAGH ACAGGITITGCATTIITITIGIATAGARACA?
P16 .seq A TTACGCTIGA R A GAT I TACAGGTITTGCATTITITITGIATAGR22CA?
Sequence Name | < Pos =696 .
“EmE W+ I (— A W] [E—
Consensus C-TTA‘.:LLLL AGLL)I.LCL(:LLLLL?GTIGL&L(:%LEAL&GA;L.ILLLLLL‘ C .:.i.:.-.u.u
5 Sequences 700 710 720 730 740 750
C3E=E7 GITAGITICTAGACITCCCITITIGOITGAAACGCTGAAAGATCICITCTIICITITIITIITY
JIIZ=6R .Seq |GITAGITICTAGACIICCGITITIGGITGARACGCTIGAAAGATCICTITITICIITITITI
F12R .S€(J |GITAGITITCFAGACITCCGITITIIGGITGAARCGCTGARAGATCTITITITICITITITITITIL]
rh3h821 .S€(J |GITAGITITTAGACITCCGITITITIGGITGAAACGCTGAAAGATCTITTITITTITITITITIINY
P16 -S€(  |GITAGTTYIFAGACITCCGIITTTIGETTGAAACGCTGAARGATITITITITTIFITITITI

B3 HIERHIE CO3 Rk E PSCRERZ SIS
Fig. 3 Polymorphism of PSCR on C03 chromosome of B. napus
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A & B: qPCR data on P5CRs on A03 and C03 chromosomes, respectively. Expressions of PSCR gene in different materials at the same time (* indicates P

< 0.05, ** indicates P < 0.01).
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Fig. 4 Expressions of PSCRs on A03 and C03 chromosomes in sclerotia-resistant and susceptible rapeseed materials detected

by qPCR
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