WIE Al R (E RB#RR) 2022, 48(1): 46-53. DOI: 10.13331/j.cnki.jhau.2022.01.008
Journal of Hunan Agricultural University(Natural Sciences)

51 E'." E
XUHT, I, BReEE2, AR, 2RI, EPh KAEHT A B R A B R OCHR AT [3]. Al R

LA (ERBIERR), 2022, 48(1): 46-53.

LIUZ, PENGSS, CHENJZ, ZHOU Y L, LI C G, WANG D. Genome-wide association study on rice bacterial E
blight resistance genes[J]. Journal of Hunan Agricultural University(Natural Sciences), 2022, 48(1): 46-53.
HehmRIE: http:/ixb.hunau.edu.cn

K BT R R A E 2 B FLH KBRS

XUHE Y, wbdst, WA S, WA, AN T, T

LR A EAR = BE, IR Kb 4101285 2. s KAEEI K 92805, WM Kb 410125; 3.4 FHTIT A&
Ry, 3R 5B 4210015 4JRFHETR AR BAOAN R, BIR 4L 419400)

B XUKREZREEREARRDP-1) 1Y 216 3Rl TR A BN P2 AT S, R B R R B
SR e, PRI R SR WA TSI KPR, PR S B i, LR
IRVERISERE T MPEKRESS 1. 2, 4, 6. 7. 8, 9, 10, 11, 12 S4@{k ) 59 4 QTL, XM SaE 518
P HGR IR o MAEES BI{E SNP 375 LK FFHIT 2 Mb X B T 3 A, i e 40 ML A ARG
MAREE , JFR 2 1 16 AU i KRR T 2

X B KR PR SRR B MR

FESES: Q75 XRKPRERS: A NEHRS: 1007-1032(2022)01-0046-08

Genome-wide association study on rice bacterial blight resistance genes
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Abstract: Resistance of rice diversity panel 1(RDP-I) including 216 varieties against bacterial blight was identified by
inoculating the varieties with Xoo P2. Temperate japonica rice showed the highest average resistant level, with the
shortest average length of disease spot; aus rice subpopulation showed the lowest average resistance, with the longest
average length of disease spot. Genome-wide association study(GWAS) was used to analysis the resistance against the
XooP2 of the Rice Diversity Panel 1(RDP-I). Disease evaluation of the RDP-I indicated that the TEJ subpopulation
conferred a higher level of resistance to P2 than other subpopulations. Genome-wide association study(GWAS) showed
that 59 QTLs were identified that distributing on chromosomesl, 2, 4, 6, 7, 8, 9, 10, 11 and 12 respectively, five cloned
rice bacterial blightresistance genes were also located in the regions. From the higher p value SNP site and the 2 Mb
segment near the site, we performed the prediction and screened 40 anti-bacterial blight associated candidate genes, and
16 rice varieties with high resistance against bacterial blight were identified.

Keywords: rice; bacterial blight resistance; genome-wide association study(GWAS); quantitative trait locus(QTL)
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Fig.1 Disease resistance phenotype in subpopulations of RDP-I
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Table 1 Subpopulation and regional distribution of high resistant varieties

Gl e H P S WA Ptk R
YWO001 Agostano BRA TR AR 1
YWO029 Chodongji i ] A RE R 1
YWO030 Chuan 4 HhE G AR 1
YW043 Early Wataribune HA ok gy e 1
YWO078 Kibi HA TR 1
YW148 Nipponbare H A TR R 1
YW187 WC 4443 LRI TR AR 1
YW201 Shangyu 394 ] A 1
YW235 Hiderisirazu H A RAH 1
YW236 Hatsunishiki HA TR 1
YW250 Patna JEE ¥ iR 1
YW259 Amposta NiEZ 28 TR AR 1
YW280 56-122-23 [ IR 1
YW328 Edomen Scented H A iy A 1
YW343 Tainan-Iku No. 512 hE G TR 1
YW362 Heukgyeong ] Aty R 1
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Fig.2 Genome-wide association analysis of rice blast resistance phenotype
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Table 2 Fifty-nine significant qBBRs for rice blast resistance
Re@ikgy  BRrORERE  BEARTREZ ST SNP fif UE(E  JER 5 PlE e (o bR PRl e sl K]

1 gBBR1-1 SNP-1.1542536 1543 537 G/A 6.70
gBBR1-2 SNP-1.3095559 3096 560 G/A 5.13
gBBR1-10 SNP-1.27058341 27 059 386 GIT 6.50
gBBR1-12 SNP-1.41026148 41027 192 GIT 5.37
gBBR1-13 SNP-1.42013809 42 014 853 GIC 6.01
2 gBBR2-1 SNP-2.788873 788 874 GIA 6.41
gBBR2-2 SNP-2.2203459 2203 460 G/A 8.36
gBBR2-3 SNP-2.2607443 2 607 446 G/A 5.48
gBBR2-4 SNP-2.3023033 3023 036 G/A 5.83
gBBR2-7 SNP-2.17927866 17 933 736 GIA 5.33
gBBR2-9 SNP-2.24460018 24 465 888 CIT 5.19
4 gBBR4-1 SNP-4.1142911 1147 362 CIT 5.38
gBBR6-1 SNP-6.13576755 13577 755 CIT 5.55
gBBR6-2 SNP-6.23780194 23781192 CIT 6.20 Xa27
gBBR6-3 SNP-6.26970574 26971 572 G/C 5.73
qBBR6-4 SNP-6.27845958 27 846 957 CIT 6.02
gBBR6-5 SNP-6.30033140 30034 139 GIA 6.45
7 gBBR7-1 SNP-7.768998 769 999 T/IC 5.23
gBBR7-2 SNP-7.4691218 4692 218 G/A 5.19
gBBR7-4 SNP-7.19060454 19 061 448 G/A 5.66
gBBR7-5 SNP-7.19356619 19 357 613 AIG 5.49
qBBR7-6 SNP-7.19990647 19 991 641 T/IC 5.60
8 qBBR8-2 SNP-8.3664670 3 665 668 T/IC 5.46
qBBR8-3 SNP-8.7181214 7182210 AIT 5.20
gBBR8—4 SNP-8.8205663 8 206 660 CIT 5.07
gBBR8-5 SNP-8.8783147 8784 144 A/C 5.26
gBBR8-6 SNP-8.9286586 9287 583 G/A 5.72
qBBR8-7 SNP-8.10560485 10 561 482 GIA 5.40
qBBR8-10 SNP-8.15549103 15551 818 CIT 531
gBBR8-11 SNP-8.15871032 15873 747 CIT 8.78
gBBR8-12 SNP-8.16258643 16 261 358 G/A 571
gBBR8-13 SNP-8.16537239 16 539 954 GIT 5.06
gBBR8-14 SNP-8.17144373 17 147 088 G/A 6.24
qBBR8-15 SNP-8.17992634 17 995 348 GIA 6.44
qBBR8-16 SNP-8.21092768 21 095 482 GIC 5.02
qBBR8-17 SNP-8.21770711 21773 425 CIT 5.04
gBBR8-18 SNP-8.24524862 24 527 577 CIT 5.35
gBBR8-19 SNP-8.26377179 26 379 894 CIA 5.18 xal3
9 gBBR9-5 SNP-9.1924745 1925746 G/C 5.36
gBBR9-16 SNP-9.7522536 7523537 AIT 6.92
qBBR9-17 SNP-9.11803193 11804 195 GIT 5.37

qBBR9-18 SNP-9.12931138 12 932 140 AlG 5.13
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10 gBBR10-1 SNP-10.183038 184 039 CIT 5.56
gBBR10-2 SNP-10.476823 477 848 CIT 5.55
gBBR10-3 SNP-10.8339312 8410 451 CIT 6.30
gBBR10-7 SNP-10.15427898 15499 131 CIT 5.37
gBBR10-8 SNP-10.16176762 16 247 989 AIG 5.94

11 gBBR11-1 SNP-11.13860606 14 324 286 GIT 7.40
gBBR11-2 SNP-11.15723668 16 188 799 CIT 5.37
gBBR11-3 SNP-11.16277327 16 742 451 CIT 5.33
gBBR11-6 SNP-11.23821429 24 287 560 CIT 5.65 Xal0
gBBR11-7 SNP-11.28386092 28909 314 CIT 5.15 Xa3/Xa26

12 gBBR12-1 SNP-12.145456 146 457 AIC 5.19
gBBR12-6 SNP-12.17594747 17 600 793 AIG 5.05 Xa25
gBBR12-7 SNP-12.22063901 22 097 355 G/IA 5.82
gBBR12-8 SNP-12.22484389 22517 951 G/IA 5.90
gBBR12-9 SNP-12.23086339 23119 880 AIG 5.53
gBBR12-10 SNP-12.23373800 23407 341 TIC 5.45
gBBR12-11 SNP-12.24816908 24 850 455 G/A 6.05

2.3 BMEERIEHRERE 2

BT QTL H¥s M (i (-1gP =5.0) % SNP 3 45,
454 KRGS % 5L 41 1 B (MSU- v7.0)(http://rice.
plantbiology.msu.edu/), X7k FEfE Sk YL (oA 145 i 1

PEATHE, HRAT 1 40 A RSB RRIEEEIN (35 3),

{6 SNP 137 5 DA K ik B6457 5 BT 40 kb [X Befide L A

#*3

L G R 5

TR . K ¥ . F-box
HH. MYB HEEH . iR, ZEXMHEA
HFEA

K#E RDP—I K 40 MEMHEFHRIEREEE

K

Table 3 Forty candidate genes in rice RDP-1 population for bacterial blight resistance

BOVERREERE  SCHPITIRZEME SNP ALAllg(d  —IgP fBe e B 1D H i IX I8 (5-3")
gBBR1-1 SNP-1.1542536 1543537 6.70 LOC_0s01g03710 1534135 - 1539627
LOC_0s01g03720 1551011 - 1549229
LOC_0s01g03690 1518245 - 1521644
qBBR1-10 SNP-1.27058341 27 059 386 6.50 LOC_0s01g47360 27056849 —27055960
LOC_0s01g47370 27064167 —27063892
qBBR2-2 SNP-2.2203459 2203 460 8.36 LOC_0s02g04810 2214632 — 2207419
LOC_0s02904840 2239525 — 2230652
gBBR2-1 SNP-2.788873 788 874 6.41 LOC_0s02g02350 785217 — 780642
LOC_0s02g02370 791081 — 789597
LOC_0s02g02360 785941 — 789235
gBBR4-1 SNP-4.1142911 1147 362 5.38 LOC_0s04g02900 1135879 — 1139939
LOC_0s04g02910 1152219 - 1148798
LOC_0s04902920 1160646 — 1166868
qBBR6-5 SNP-6.30033140 30034 139 6.45 LOC_0s06g49650 30039576 —30038569
qBBR6-3 SNP-6.26970574 26 971572 5.73 LOC_0Os06g44620 26949889 26943094
LOC_0s06g44750 27025437 27029339
LOC_0s069g44660 26958611 —26957536
gBBR7-4 SNP-7.19060454 19 061 448 5.66 LOC_0s07g32060 19060762 —19062609

LOC_0s07g32040
LOC_0s07g32080

19053629 —-19055955
19068310 -19069374
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gBBR7-6 SNP-7.19990647 19 991 641 5.60 LOC_0s07933450 19989136 —19996356
LOC_0s07g33440 19985712 —19987668
gBBR8-11 SNP-8.15871032 15873 747 8.78 LOC_0s08926100 15873772 -15871604
LOC_0s08g26080 15864756 —15865780
gBBR8-15 SNP-8.17992634 17 995 348 6.44 LOC_0s08g29400 18027778 —18031385
LOC_0s08g29340 17997619 —17995699
LOC_0s08g29370 18020117 —18023998
gBBR9-17 SNP-9.11803193 11 804 195 5.37 LOC_0s09919710 11796046 —11798919
LOC_0s09g19700 11789182 -11793501
gBBR10-3 SNP-10.8339312 8410 451 6.30 LOC_0s10916870 8406015 — 8409743
gBBR10-8 SNP-10.16176762 16 247 989 5.94 LOC_0s10931040 16235092 — 16238853
gBBR11-1 SNP-11.13860606 14 324 286 7.40 LOC_0s11g25160 14329178 —14336166
gBBR11-2 SNP-11.15723668 16 188 799 5.37 LOC_0s11928150 16185184 16179817
gBBR12-11 SNP-12.24816908 24 850 455 6.05 LOC_0s12940130 24821104 —24822507
LOC_0s12940140 24823270 —24824513
LOC_0s12940190 24877350 —24872483
gBBR12-8 SNP-12.22484389 22 517 951 5.90 LOC_0s12936670 22457228 —22461984
LOC_0s12g36740 22507721 -22510597
LOC_0s12936730 22502497 -22497534
3 itip 6.23780194 ., SNP-8.26377179. SNP-11.28386092 .

X RDP—I # 44 216 4y /K R F B4 7 (A e bt
PEVEAS , o A RS TSkt e,
AR B B e, BRSSO REST YT K T i
%, FEPRBH R R, ARG AR PR
IRABOKFEWERE B KO s . X b
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X326 SNP v S iEfT QTL 208, LPAE: 3 5
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