% 45 % 6 M B K FF R CERAF R 2023 %6 A
Vol. 45 No. 6 Journal of Southwest University (Natural Science Edition) Jun. 2023

DOI: 10. 13718/j. cnki. xdzk. 2023. 06. 009

Tl Fl BSA-Seq 1%t H BE B it 3%
B % R R R

BEEA, BTN, XXk, W, K, HKIHE
PO K2E R S5 Y R 24 B, FEK 400715

WE: XA BRENEIRREZLE, CHIRAEBLAFEBER TN EZRAZ—, At hiAES
Hmt EAER, SHA L TR TR FEARIBETZTAAETLEL. BT AHER wEHRAMA 217490 %
AL G AMA21Y689 X, EF2 5 BHAARPARSEEINRTEAREALMN, BASJEMNETHRX
SR EE R, RN R R AR A DNA R, 5 E AR —REAFRIKEF SNP, InDel 12 .4, £ A
BSA-seq & R, ED H 4= A-index =R BARZFH LBFER IR, 5345 T C09 ¥ % & 4689 17.8~21.2 Mb Fe
31.6~39.1 Mb R[], RE AEA 399 AMAE. &G, A AW difed K2 E LR A EHE LT LKIZELR R 5
B AR ARRET oM, EH A RSB ERA BB EA AN 8 MEE A B (BrnaC05g50540D , BnaC09¢33900D ,
BnaA04g09130D , BnaA01g29170D , BnaC09g15640D , BnaC09g35310D s BnaA03g09220D , BnaCnngl5460D) , i# it
B ERRABRIN, RFEBITALEERZLAASHAIN, ZLLARNIERAEMMBEAEAKABR R RHEGE
FHF, AT T REARG AR TR LT T A

X 8 W HEAWE; BHAR: MABBRRREENSE; SES

FESES: S634.3 MEFRERS: A

X B4 S 1673-9868(2023)06 — 0085 — 12 R (B RIS 4774 (0S1D) :

Identification of Major Sclerotinia Resistance Genes

by BSA-Seq of Brassica napus

XIA Jichun, PENG Yuzhou, WANG Dong.,
LI Tongzhou, ZHANG Kai, XU Xinfu

School of Agronomy and Biotechnology , Southwest University s Chongqing 400715, China

Abstract: Sclerotinia sclerotiorum is ranked the first among the three major diseases of rapeseed, and stem
rot caused by it is one of the important reasons for the reduction of rapeseed yield. Therefore, screening

out the major genes regulating sclerotinia is very important for improving rapeseed yield with molecular as-
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sisted breeding. In this study, the high-resistant material 21Y490 was crossed with the high-susceptible
material 21Y689. The rape stalks of F2 population were cut at the final flowering stage for indoor inocula-
tion of Sclerotinia sclerotiorum. After culturing for 3 days, the size of the plaque was measured to identify
the resistance to Sclerotinia sclerotiorum. DNA mixing pools were constructed with screened extreme re-
sistant and susceptible individuals. respectively, and sequenced with parents to extract differential SNP
and InDel information. Using BSA-seq, ED algorithm and A-Index algorithm, two significant association
regions were identified in the 17. 8-21. 2 Mb and 31. 6-39. 1 Mb regions of chromosome C09, respectively.
There were 399 genes in the region. Combined with gene annotation, 8 candidate genes related to Sclero-
tinia sclerotiorum resistance were screened out (BnaC05g50540D , BnaC09g33900D , BnaA04g09130D ,
BnaA01g29170D, BnaC09g15640D, BnaC09g35310D, BnaA03g09220D , BnaCnngl5460D ). The re-
sults of candidate genes homology analysis, metabolic pathway analysis and co-expression analysis showed
that these 8 candidate genes are mainly involved in plant hormone growth regulation and signal transduc-
tion of the immune system, which laid a foundation for the cloning and functional research of resistance
genes in the further work.
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B5 BRiaRENEENERSHE
2.3 HUmERETN
FEARAFHY CO9 Yt fh 1 8 AN JCHk X I rp B i v 111 Al [A] S8 AR RS A 2 78 S IR, AR 5 PR A g S 1
S5GIMSRE TE AZ R DU L, BN 8 A S PRI Sy 3 R TR A% PP A ik BE P (R 6) . 43 il i s BnaC05¢50540D
BnaC09g33900D , BnaA04g09130D , BnaA01g29170D , BnaC09g15640D , BnaC09g35310D , BnaA03g09220D ,

BnaCnngl5460D.
xo6 BREEFEDNREEIR. HESWERSENEEER
B 100 R 7 7 A A B P TR R 2%
MATH domain and coiled-coil domain-con-
BnaC05¢50540D  AT3G28220 (ATUBP12) o . integral component of membrane
taining protein
BnaC09g33900D  ATIG07150 (ATMAPKKKI7)  mitogen-activated protein ATP binding
BnaA04g09130D  AT3G42170 F-box and leucine-rich repeat protein protein dimerization activity
BnaA01g29170D  AT3G42170 Zinc finger BED domain-containing protein protein dimerization activity
BnaC09g15640D  AT5G51470(ATGHS3. 12) auxin responsive GH3 gene family protein
BnaC09g35310D  AT5G59980 (ATGAFI) ribonuclease P/MRP protein ribonuclease P activity
BnaA03g09220D  AT5G59845 (ATGASAILO) Gibberellin regulated protein

BnaCnngl15460D  AT3G56780 Putative F-box/FBD/LRR-repeat protein




94 THRFFHOGARBF R http://xbbjb. swu. edu. cn % 45 %

3 itig

Bt E ARG A= 2 HOR 1 P R i, DA ARG P R O 3 AT A= Y BSA-seq $ AR FEAE Hm 2y e
S g R DR S O 317 . AR BIRFE R BSA-seq AR 5 7 3 A AT BUME L DN L & B 6 BE X 4
AFRALT CO9 Ytk b, TG RGE O ISR A QTL K e A B4 1. H Y5 Mei %5 i iF 58 M
HENAIE . HESE TSR C 3 R ZH 0 T % B A 5 Y T A

A HIF 5 A A 0 X ) 0 e 1 8 ANk B N, Hih BraC05g50540D 34L& MATH Z5#), A BF 58 &
W 2 45 #0385 4 ) L BT A B A 8 L SR B AR A O, XS S S SR R T AR Bl I R i [
WAEN USP12 WZ 5 T RKFTMR S LK TRIE 5 F. CANSERY], KA (asmonic acid, JA) | K
W2 (salicylic acid, SA) } % 7 4 (Reactive Oxygen Species, ROS) J2& # #) 7& P9 HE % 05 5 i 0 B (5 5 %
P b TA AR 0105 SRR T BEARLE A 55 0 R B AR B A P O R S 2 AR AR o o R O AR A
& . LR lm ER Y. BraC09g15640D WRIVEILN GHS. 12 5 EF I A 5. HIHL GHS
e R 5% W W S 8 K R BT 11 A g v R G 1] R AR Y. BraC09¢33900D &M IF MAPKKKI17 (]
BIHE . MAPK &% 25 7 il 36 A% Utk m R, 8 3R 35 BaMAPK4 G4 3E 2% F1 R HU% 15 5 5 30k
B EEEN PDFL. 2 WEB™ . BraA04g09130D Fl BnaA01g29170D #5¢ A 4 NLR %% %k A
A 1) ZF-BED S5 K38, 12 25 A4 SUAE KRG 1 WAk 6 /N 22 2% 8 90 b B Oy T RS B L R IR SR TR R G
ZF-BED 25 4 380 08 A A 4. 000 3 ) RE A Tl 38 6 PR 4 AR R R R AR L R SR il SR bR E R
BRI, BnaC09¢35310D R W FE I GAT™ & BnaA03g09220D B[R ¥R 5 K GASATO #
H5RGERMWTAL, WUIARER TR M WP m kB EEEN, 5 TR A, B
aCnngl5460D 47 FBD 253, J& T F-box $EI KW, W% W C I 45 ¥ 50 AE R i 22 26 (1 F 52 0k 4%
G, SEHEBE L. ST B XM Fbor-LLR B R WEHEAT T BT, 0% 5K K%k 50
Yy B0 e R AT IR, H ORI RE A AR B SRR, (A E B ML, BnaA04g09130D [l £
J& F F-BOX # M . X Al fE 5 /8 ZF-BED 45 ¥4 5% fl FBD/LLR 45 ¥4 8 /7 76 M AR JH 2 52 . H T REAEAE 4
PO & g0 bl AR L

TR T A% B BOPE SR — DR A i B, ol 22 B DA PR I 90 4. 7 Xk s i B 100 9728 4l v e 9K 22 B0
S5 T RFIRAE S5 T, 3 WM SE7E T8 %A% A T8 12 e b o 308 3o 980 T 25 580 1R 30 38 Ok 316 A5 A 400 % 5 Jir 7 114
Ptk TG e A F AR, TR, T A 0 DR 3 R L At R 38 3R B (5 5 i A G, L nT REI A A B
TR Z A G B IR, RS 75 S B A 1 BIF 5 rh mT LS I OG A A R R e AR R A . ) SR
Xof fige 96 5 PR )y i 0 TR S5 F S (B A DI 157, 7T R 23 X6 VIl SR B A A% v B e S B K ) 4 3 A

4 it

B H A S PUACA 21Y490 5 = AR A 21Y689 2438, X F2 R = Py 4% Fz 33 3 Jf it 47 e A %
SE L, TR R, F ] BSA-seq B AR I B WA B X B, B Co9 Y ki 17. 8~21.2 Mb Hl 31. 6~
39.1 Mb X8, 3399 NEE, W& 111 NER X R A SR A ZLRE, NPT 8 MEEEE, Xk
NETSS5HEYMEZAEREELARERENESHS.
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