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KBAM RN QTLIIZHE SIRIEEE 55

e, L RY, B, s, WAEAY 2% REE, kT
hWE KB, NEH, NG, FZg% TKREY, BER

R E K 2 A A R B, &tk 321004, *rf EUKRE T 6 KRG AE 40 8 Fh & [ 3 S 9230 =, i/ 310006

BWE  /KHE(Oryza sativa) A M Hik 2 & FE 2 EROKREAE I = K EBRFE 2 —, ™ EEZKREN 7 BAR . PUER R
I8 -5 R 2 M7 IR A R SRR AR — o SRAB IR KRG A RS TR O R R A AU(QTL), DURIFE LR &5 | A FA
25 L H M 191204 H AL A8 R (RILS)BHAA D SEBGARE, T2 /KRG 45 BE AR HEFh 4 B0 AN [] FE) 11 IRl 8 00 /NP O VRO e 2
B BT AT AL B AT QTLE A, JER I E1941QTLs, H A5 KLODE H5.49. S E| QTLX F A
T38RI AT 9, JFF] FH QRT-PCREEAT £ R I /KT 4304, KILLOC_0s02g13270. LOC_0s02g13410. LOC_0Os02g-
13420. LOC_0s02g13430f1LOC_Os01g121307E XK 8] (& ik & 2 e i 2, HAEEM A MR B 5 27 38R0,
DT RSP I B SR R R . B TS SR O R R P A DS R RS 4 LR S R B E T R, X TR E i
R KRG P R

XEIF KA, EMRE, QTLENL, RikIE A
Wrey, BRILR, AR, {LIf, SEM, 335, BEE, KRUOM, RWE, KBG, XIRG, X%, F=1& £RE, &

E#F (2025). KR AR PUEQTLIIIZIE 5 ik 3 K 4. fEY 24k 60, 831-845.

/KFE(Oryza sativa) e Bk HEFR BIEW 2
—o AFAE N D RIREK A A (RO A,
2024). SRif0 A M-A49% (bacterial blight, BB)1# 1T ™
RSN K FE = B 5T, ™ E NS K AE ™ 50%
DA b o ZKORE A A2 =2 DB 1P T e P PR T
Jp3 A8 (Xanthomonas oryzae pv. oryzae, X00)5]| iz
(002 B 1 A A SR T (B R A, 2022), st AR
— RIKFEH TR M 3 . Xoo: EA|H K Fg 5 & (145
FUKSAUAE NIEIEAR S, FEAR G, &gy
I R ZE AT A (B2 85, 2009). 7K A G 1 3=
BORAE R AEKFEM Fr BT AR ARG B, 58
MR, ZE, BAEmKRBR RN AR
KA B Rk B VR 71 R BRI AL 2R R 2, AR AR
N A BTG B KRN 5 1 9005 Ji 1R Bt 24 1 55 i
Uiy o A FH B 25 R 955 B o0 i A 917 9 7R 3 P A
4B R i% 42 (Pradhan et al., 2020; R EH

e H #A: 2025-04-08; #:5%2 H #i1: 2025-06-03

&, 2024). PR, A2 KRG ARG BT 2 R T O
FRobR £ 22 4 HAA B

HAr, C4248 8 2 /049405 [ R B ¢
FIER, wHEXal. XadflXa21%:32 B 5L DL
xa5. xa24fixad 1517 FEMERE R, 174> Al
I U R IR O e T AT A G D REAIT 7L . Xa212
IKFE RN v B ) AR PSR R, HgmAs B
BE BN E & RARESL T ¥ (leucine rich re-
peats, LRR)FIL A E0E R TR B 1) 22 S BRI I5 2
¥R i (serine/threonine kinase, STK)45 #415(Pundir
et al., 2023), Z 55 7 i R0 IF H UK G 9% B
(Luu et al., 2019). Xa3/Xa265 Xa213E [X /5 51 (LU
53%, T ZmiBLRRAZ RS (Sun et al., 2004). Hu
(201 7)HF FC R B, Xadil i {2 2k £F 4 2 A R4 )
A1 BEAA B 0 o A0 N B S5 R SR R, AT $ e /K A 25 AT
BUb 5 52 DA SO 48 B 2 e R i . XalsE fr T 7K 4
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Sk, 4mAILNBS-LRR (nucleotide binding site
and leucine rich repeat)® [, 7E40iE % i@t BED
SER IS5 T AL SN A A 5% (Kl F-OsERF 101 4 HLAE
A, HESRMEY PR PE(Yoshimura et al., 1998). Ji
2:(2020)WF 7L R B, Xa2. XaldlXa3l(t)AXalfss
FrRAEEDE, AIiE I CoR i A3 1K B 52 G AR Ak A 41X
7. BOHTEEE X4 7 (t) thmiUNBS-LRREHE H, HHf
PRAPRLR B TGI8 B A, 1% K52 Xoo il F 3R,
JB s — R G| B HLE], WivE %% (reactive oxygen
species, ROS)fA Z(Lu et al., 2022). SWEETZ &
HE—RhEFizEN, Hixal3 (Antony et al., 2010)
MWL ERNSWEET R I K, #e s i %
Cu®TE/KFG 40406, T Cu® 1 R4 T 3 ik i e
FRH A HIXoo kK . Ak, ExecutorZEHiii A,
UiXa7 (Chen et al., 2021). Xal10 (Tian et al., 2014).
Xa23 (Ji et al., 2022)F1Xa27 (Xu et al., 2023)%ifi5 )
EHIEE HES S G RDR B, fil ok K FE 4 AR
FPAFETE, A4 15 G DX 4 A i B s 2, DABH 17 Ji
i 1 K42 32 (Bogdanove et al., 2010). XalOifid
— T BB A R X R i P9 Ca* R s KT i 2 4
Wi AR P PESE T . xabgm s — A~ F AL A W) e sk T 7
(TFHA), 125 5 A5 (1 B Pt s i I A 3 400 i s )&
Rl A % 17 A R ) o B S g, G R Y 5 g R 2 (1)
A 557 (lyer-Pascuzzi et al., 2008).

WEFER W, KRS AR e 2 B 22 2 R % 1 1
SRR, MQTL T 7 vL R 2T B 230
Mo Bl G HCRE VAR A AT ST BR8N 7 VK AN W 58 3,
DA K 7K R v 5 T8 A% PRI RO R, AT A o B 12
PR NLE NPT RE. B AT, 7EKREH ORI
361~QTLs 5 A M-Flp A G (52 /N E45 1, 2022).
NBS8RRZ 58 14> 5 b 3| ) 5t A M A R K, 2 50
JEU BRI A 2R 1 73 1A 2 o 4 % (Jiang et al., 2020). 24
1M, HAjfe e HANAE KRR AL S s b, @it
— SR FUKFEDT A AS K IR ENLE], DASRIS E
ol b ] R A8 A A6 i, AT 4 9 3 P A 02 )
RIBE IR . STk, A TRk FRIFE A (5 (HZ) RERE A
fiff 25 (Nekken2) Jx H #4) # (1) & 20 § 4 & (recom-
binant inbred lines, RILS)FH A NFTEL, LURBIK Ny
PO R B PE AT AR, R S5 AR i e %
Fi% B £ A M (single nucleotide polymorphism,
SNP) i % Bl it 47 QTLE AL 43 i, B2 98 K F8 A

A VR (L, DR 4 E (S KRG 1 At 8 0 128 2 R
SUESLAY, RN R E BT U KRS AR
SR .

1 MH5ERE

1.1 RPN

1.1.1 HEBRREFHE

A SE256 DURIRE & Fh 4 5 (Oryza sativa L. subsp. in-
dica ‘HZ')NA A FEAE f Fh #4425 (Oryza sativa L.
subsp. japonica ‘Nekken2') N BEA, F438 - AFF 48,
K R PES2RER B AL, K120 KA
BRI BT E BE I EAH A S &R, AE AT 1
PN

1.1.2 KEEMHRRREEENE

SRI6 AT (1 R B S SRR S AR E/NVIPG (PXO99)
P10 (PXO124). H[E L /NHCS5 (GD1358) LA M H
ARAEFNFIT (T7174), YA LI E BT

12 ZWHZE

1.21 KBHMHESER

MR AR S F A&k & h Pk 100k F05, JeH
70% LB R 1000 8, & X8 /KM )E B
10% R A BRIV Fh 73000 4F, W #F i 2 H 3K,
5 Ja F 25 B 7 /K B 0K DLARIE B 3R 10 GV EE
B (BhAETR4E, 2023). BUHEE MM FRM2K, 1£
I7°CEFRFE MG 2R, Fhik s O — B HIM 1 HE 2
BREY . ANAJE, BBEEAR &R R A KRR
I HKHB—84h i, BREIEAKBEES, BkR
49765 o K FHH R [A) B

1.2.2 BHHERNEEE

B LRAT 1 B8 Pk A —80°CUKFE H B Y, B2 PP fENAKE 77
HMAOgL R, 59T E AN, 19U B,
3oL, FINaOHA W pHIE £6.8) -, T
28°C 5 75 48 i AL 48 /NI, 35 b b6 I 1) i 1% 10°
CFU-mL MBI . fE/KFES SRR, FIF N T8y
%(Oliva et al., 2019)7 Hl#EM &k &R, 81 % EEF
Jeff —mt2 em. RSB BMS-6 T, KR
FEMpaArk . 4R MBI P B I B .
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1.2.3 BEEIEHE

PR e RILS B A4 1) DNAE 4T 4x 5 [K] 41 5 3l 5,
FXF I B B AT BB b, $EA5 314 8581500
AALE R RG22 Yot thk 10 2 T hRic, DAUGAY 2
FE 5318 A% P (BT 4 i 4, 2023).

124 QTLZE{

I FH 256 = i HAAL) f2 PR v 2 B SNP I A% [R5, AR 4 il
RWBEKEE, RHE A XIEEREE, HMapmaker/
QTL1.AB# A #E47 QTLE £z, & B LODR {4 42.0,
DAL 0T 1 R B AL SR S AR . QTLA %70k
THEMcCouch (1997 J5 ) (S 41655, 2023).

1.2.5 (EIEEFERFES S

RIEQTLE 45 R, 7£RAP-DB##E % (https://rapdb.
dna.affrc.go.jp/#) i i QTLIX 18] P 15 [ 1Al 0 14
AH I B Ik 5 R (R R 2 5%, 2024). B it Expasy M ik
ProtParam 7t 2k T. K (https://web.expasy.org/protpa-
ram/) 43 H7 15 1% 2 D5 2 5 2 1 RO ) BRIA 2R e T, A
FERATFIKE. o1&, #3I0%H AR E R
LIRSS H(Han et al., 2022). F|fHPSORT%# &
(https://www.genscript.com/psort.ntml) 4= % 7K % A
WAt 0 RS A Ao B 81 3 SR S Tl 43 H, ki R
0 HG TV 4 60 7 7 RRALE

1.2.6 BEEFAESH
P WU (2023) To BT 52 3 F (1 A 995 121 PG, 73

&1 qgRT-PCRATHIMF 51
Table 1 Primer sequences for gRT-PCR

WREgSE: KFE B R IiME QTL B2 48 5 Rk FE R i 833

MILERGE RSPk RZWME 50, 24, 48F172/NF HL
FE, AN -80°C K4 H R 17 . 1 HHUE Multisource
Total RNA Miniprep Kit (UElandy)#2HH F £RNA,
TR S s R 57 & HiFiScript cDNA Synthesis Kit
(cwbio)##RNA% J.cDNA (complementary DNA). LA
OsActinoy A 3L K], FI H S2i 9% % € EPCR T VA KL
DA% 1 55 DR PE 42 B 5 3R 7K o BN IR B3N
ITHEAL, SEREEIR. HRIIMTFINEL. FIH
Microsoft ExcelMISPSS 27.0%k {47545 /04, I
F FH2724°Ti(Livak and Schmittgen, 2001 )47 3
AR RIS BT . XS IOH B kAT ¥ 18] 22
S EEZ R, P<0.05KREFRE.

2 HRE5HH

2.1 WEMRILsEEBMHEHMERN

I3 HT R e RILSTEAA G A8 1 A 98 B 073 /N b (1 3R
B ML, R ILP6IIR Jeht 7 ok, HAERILsHE A4
(RS- 298 BE K I 21 om; T P10X%f RILsBEAA )12
Jefe )1 59, “FRRBEKIEA LS ecm (£2). AFRA
W5 90 T 00 /N Tl 1442 G B8 70 15 UK A A7 AE i 3 72
S, Horh, BWE25 %P6, P10 K C5EUE /M I HibE
B, T4 R TS0 N B T A2 S
(1, E2).

IO RR I, 2K BUR /DR G5 RILs B4
(97 BE K B 38 RIS E S o Am (B, B —
R R A A, REKRE A 2

Primer name

Forward primer (5'-3")

Reverse primer (5'-3")

OsActin TGGCATCTCAGCACATTCC TGCACAATGGATGGGTCAGA
LOC_0s029g13270 TGGCCATTTCCTCCATAAAG TTGGTATCCTTCTTCCCTTTGA
LOC_0s02g13350 AATGTCCATCGCACTGTTCA GCTGCTTCAATCTCGGACTC
LOC_0s02g13410 TCAATTATCCGGCAGACTCC TGCCTGTGCTACTGATCCTG
LOC_0s02g13420 TGCTCAGCTTTGGAGTTCCT CCCAACGATAGCCTGTCAAT
LOC_0s02g13430 CCGATGAGTGATGTTCTCCA CGCTATGTGTTCCGCTATGA
LOC_0s04g01310 TAATGGTACCAAGGGGGTGA GAAGGCGATTCGTTGGATAA
LOC_0s04g01320 AGCCCGACTTCAAGCTAACA ATGGATTCATTGGCATGGTT
LOC_0s01g12130 AATGGTGCTACCCGTTCTTG CCGTGCGTATGAAACAGAAA
LOC_0s01g12160 CATCGCCTACTTCGAGTTCA CATGCATGATGAGGACGAAC
LOC_0s01g12320 AGGTCCCGGAAAATACCACT ATGGCATGAAGCCAATCATC
LOC_0s05g10690 TGGTGAAGGAGGAGGTTGTC TAGCTCCAGGTCAGGCATCT
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w2 B HOR/DNFEKRESEA X A 28 A (RILS )] A S0 M 15
Table 2 Presentation of pathogenicity of pathogenic races in parents and recombinant inbred lines (RILs) population of rice

R Significance test for all traits between their parents (t-test) Variation for all traits tested in the RILs population
ace
HZ Nekken2 P value Means+SD Range Skewness Kurtosis
P6 32.57+1.92 19.25+1.78 5.66E-08 22.01+7.71 0.50-46.83 0.33 1.54
P10 4.08+0.58 2.92+0.38 2.11E-03 4.43+2.47 0.50-17.08 2.27 7.93
C5 21.50£2.49 10.63+£2.59 1.59E-04 14.89£5.98  0.45-32.40 0.19 0.62
T1 11.83%£1.29 15.25+1.51 1.78E-03 12.0316.61 0.60-30.25 0.47 -0.42
By NV Eebr#E % Data are meanstSD
A B Nekken2
Nekken2 l HZ
40 35
- 35 »L - 30 l
P e Pz
9] o 20
=] 20 >
g i g 15
L w 10
E il ; ]
8 o I | I_l = = I:l |
Q°3 o_;-\ s ¥ Q’q/ ’\’q/‘b’ CON-GH Qb \,\ ® »‘0 ('_)"\ Q;‘b '\?‘ q,g’ A7 W
7N Q7 (2 (D7) B ) v "\
Lesion length (cm) Lesion length (cm)
c D HZ Nekken2
35 Nekken2 25 l i
30 20
3 25 l Hz oy
& 20 l 5 15
=} =}
g 15 g 10
w 10 L
: il 1 |
6.0 O, X0 P O D& 6 D B0 X H N> > o
6.3;5 .,"O ’\0 \(b \b ,\Cb fﬂ' /(1‘;> /r19 /n"q’ Q‘g);b"b@,‘b@b/q@/@@/@y”& b(q:\yq’b:b/r{’\ ’:b/{b0

Lesion length (cm)

BL &0 /N BT AR K TR B2 B 58 & (RILS)REAR H i) 206
(A) P6; (B) P10; (C) C5; (D) T1

Lesion length (cm)

Figure 1 Distribution of lesion length generated by each race in recombinant inbred lines (RILs) population

(A) P6; (B) P10; (C) C5; (D) T1
SR BCEVER, A QTLIX EF 2K .

2.2 FREBFRNFHBHEX S

T T 0T AN TR B0 /N Pk 1 B0 P AT AR G 4 AT (B13),
SERRM, AT R BUR /NP 0 1Y) R A3 A
. Horh, B/ NP 105 P6RICS B0 A e 1tk % 5,
A% 2807 79 °40.555 5710.536 5. (H N4k &, &
O /N2 R B U AE S PE A B, FHOC R E1E0.29—
0.5671 Bl N 9 2, 1t B AN [ 1 I Al 505 /NP eT REAT
R R ES .

2.3 QTLEMS#T

I FH S 56 = AT IR 2 0 54 8584 Fhric i m %
[ SNP AL B 31T QTLE AL AT, &5 S
19N 57K A8 A RPFPLER DS HIQTLs (383). 3,
10N QTLs S T AR BN AL S AFE SR/ BB, H A9
ANQT LS AT FEHT A I R PLEAL £ XL
QTLs/ M i T41. 2. 3. 4. 5. 6. 8. 9. 111254
tafk I, HLOD{EIEK. Hrf, LODMEHKMQTLA T
4T Ytalk, YIFIEE 26 889 242-31 662 274 bp,
FLODAH F1ik5.49. [FIE;, £ T-4°5 4L fky) i B 7
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HZ Nekken2

WREgSE: KFE B R s IiME QTL B9248 5 k2R 0 i - 835

HZ Nekken2

B2 KFgsEA RHEA B R(RILs)BFARETY

HZ Nekken2

HZ Nekken2 HZ Nekken2

(A) FEERIARQAME  5RAR M5 K (bar=10 cm); (B) RILsHEEA A A HRPRITEACE 4 ELOR B BN T5 em> =T, Bt
KEAES-10 e HEDUR, WBEKEE10-15 cm AR 2R, MBI 15 cm B9, bar=5 cm); (C)—(F) #BERIAE 55
P25 2450 3 AN (P6. P10, CHHIT1)E 445 195 BE % & (bars=5 cm)

Figure 2 Phenotypes of rice parents and their recombinant inbred lines (RILs) population

(A) The phenotypes of male parent HZ and maternal Nekken2 at full tillering stage (bar=10 cm); (B) Comparison of resistance
levels of white leaf blight in RILs population (spot length less than 5 cm was high disease resistance, spot length between 5 cm
and 10 cm was medium disease resistance, spot length between 10 cm and 15 cm was medium disease susceptibility, and more
than 15 cm was susceptible, bar=5 cm); (C)—(F) Spot phenotypes of HZ and Nekken2 at the peak of tilling stage after infection by
4 types of bacterial leaf blight races (P6, P10, C5, and T1) (bars=5 cm)

46 622-253 174 bp#21 662 809-22 843 728 bpit
MNHIQTL qP10-4.1/1qP10-4.2 (K LOD1H 43 1 ik
4.09H14.12. AW T4 I 3 520 P10 B0 14 1 QTLAL
MR % (1594), LODIEANT2.17-5.492 [, JH1E45
Ptttk I SQTLIZE(E4).

24 {REEREST
HRAE A - Rh 5 T PEAE R B QTLs 5 47 [X 8] 43 A, 2[4

RAP-DB #{ # £ (https://rapdb.dna.affrc.go.jp/#),
T ERQTLsIX [A] P % B D5 1) D Re v e, #0020 o ik th
Al RES E AR B A G R B R, FF xS R D g
HEATHRERL (3R 4) o I o3 M 11 /Mg 5 R g ) 2 1 (1) 2
A I (5), KIS 5E R b B K FE A T-205—
1004 aax If], 4r 1 &/ 2 LOC_0s02g13270
(23.61 kDa), 4 T & & K [ & LOC_0s02913430
(110.39 kDa). fi5 i 5 5 it £ 1 1) 55 L s 5.2
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P6 P10 c5 T1
E— 0.6
056 049  0.31
ke *% *% P6 H
-0.5
0.4
-0.3
o2

B3 41F1 3R (RILS)BEUS T i B0 RO A 25 b
=A% HE AT

Figure 3 Correlation analysis of pathogenicity of each
pathogenic race in recombinant inbred lines (RILs) popu-
lation

** 1% significant level

®/3  KREAMEGEQTL T
Table 3 QTL analysis of rice resistance to bacterial blight

10.47 2 18], KbFRRMEVE B Y 1 & A B A2 o AR T T2
20 B T A TR 45 R, FRATT A B Ak e ik PR 4 B £ 19 i
LT A AL E, ATREAEML A, AT REAE L Ah,
RIEBI> EAAEMAZ . ARSI, ENI#RE ]
AEZ 5 KRE X Xoo Bk -

25 (REEFEFRIESH

SRAEHE Tl 1 A 93 B P6 S5 AN [] BR8] 55t 1) 00538 R s it
IKFERR R F, BT QRT-PCRA i % 36 [ ) %
L&, ZRIER, LOC_0s02g13270. LOC_0s02g-
13350. LOC_0s02913410. LOC_0s02g13420.
LOC_0s02g13430. LOC_0s04g01310. LOC_
0s04901320. LOC_0s01g12130Ff1LOC_Os01g-
12320 HRIERE L, HRMHHEFEMRILEE
BRI = UK B MR 2R 16 15 861 22 57t i 3 (1815), 1]
XLEHE A AT e 2 5% B DRSO AR R,
LOC_0s01g12160f1LOC_0s05g106907E 2F A~ [A]

Race QTL locus g:r;oemo- Physicz(atl)g)istance Sl?;g;or? (?:];\/I) Iaier?;t(:ggn Overlapped with known genes/QTL
P6 qP6-2 6987519-7215671 29.95-30.93 2.82 Novel
qP6-6 6 22540408-24198880 96.62—-103.73 210 Xa27 (Gu et al., 2004)
P10 gP10-4.1 4 46622253174 0.20-1.09 4.09 Novel
gP10-4.2 4 21662809-22843728 92.86-97.92 412 OsABALl (Zhang et al., 2019)
qP10-4.3 4 26889242-31662274 115.27-135.73 5.49 Xal (Yoshimura et al., 1998); Xa2 (He
et al., 2006); Xal4 (Bao et al., 2010, in
Chinese); Xa38 (Bhasin et al., 2012)
gP10-5 5 5860546—-5932385 25.12-25.43 217 Novel
gP10-8 8 27210008-27435407 116.64-117.66 2.34 OsPDR1 (Zhang et al., 2020)
gP10-9 9 11237877-11654883 48.17-49.96 2.50 Novel
gP10-11 11 4880924-5893190 20.92-25.26 3.23 Novel
gP10-12.1 12 3541703-5035843 15.18-21.59 3.52 0OsSGS3a (Gu et al., 2023)

qP10-12.2 12 9212254-11302449 39.49-48.45 3.47 ELL1 (Tian et al., 2020)
C5 qC5-1 1 6568005-6737416 28.16-28.88 2.41 Novel
qC5-8 8 26765295-26912750 114.74-115.37 2.58 Xa-45(t) (Neelam et al., 2020)
T1 qT1-1.1 1 2317764-2649258 9.94-11.36 2.25 Novel
qT1-1.2 1 5747788-6006625 24.64-25.75 2.17 TUT1 (Zhang et al., 2019)
qT1-3 3 28465343-29876347 122.02-128.07 2.24 Xall (Goto et al., 2009); OsSLR1 (De
Vleesschauwer et al., 2016)
qT1-4 4 23759183-23831009 101.85-102.16 2.48 Novel
qT1-5 5 5860546—-5932385 25.12-25.43 2.51 Novel
qT1-12 12 19717421-19889567 84.52-85.26 2.12 OsPR10a (Huang et al., 2016)
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Figure 4 QTL mapping of resistance to bacterial blight in recombinant inbred lines of rice

WA /KT A9 FUIEAR S50 58 (R 4 D

Table 4 The function of candidate genes associated with resistance of rice bacterial blight

QTL locus Chromosome Gene ID Functional annotation

qP6-2 2 LOC_0s02g13270 Mpv17/PMP22 family domain containing protein
LOC_0s02g13350 NUDIX family
LOC_0s02g13410 Leucine-rich repeat family protein
LOC_0s02g13420 Leucine-rich repeat receptor protein kinase EXS precursor
LOC_0s02g13430 Receptor-like protein kinase 5 precursor

qP10-4.1 4 LOC_0s04g01310 Serine/threonine-protein kinase receptor precursor
LOC_0s04g01320 Serine/threonine-protein kinase receptor precursor

qC5-1 1 LOC_0s01g12130 Enodulin MtN3 family protein
LOC_0s01g12160 Ndole-3-acetic acid-amido synthetase
LOC_0s01g12320 GDSL-like lipase/acylhydrolase

qT1-5 5 LOC_0s05g10690 Myb transcription factor
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Table 5 Information of candidate genes associated with resistance of rice bacterial blight
Number of . -

Gene ID L?Sg)th amirzgaa;cids w’;’:gﬁc&lgg) Theorl)':atlcal Inisntgg)l(lly O?Layr:ﬁ_oapv:tﬁgi?y Subcellular location
LOC_0s02g13270 3105 205 23.61 10.47 55.17 —0.063 Cytoplasmic
LOC_0s02g13350 2612 297 32.69 5.47 44.45 0.056 Nuclear
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Figure 5 Differences in the expression of candidate genes for resistance to bacterial blight
Different lowercase letters indicate significant differences in gene expression at the 0.05 level.
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Beibei Zhao', Zhenan Zhu', Yuqing Xu', Luyi Zhang', Xiaoyan Liu', Jun Liu’
Sanfeng Li?, Yuexing Wang?, Yuchun Rao’

College of Life Sciences, Zhejiang Normal University, Jinhua 321004, China; *State Key Laboratory of Rice Biology
and Breeding, China National Rice Research Institute, Hangzhou 310006, China

INTRODUCTION: Bacterial blight is one of the three major diseases that threaten global rice production, seriously dama-
ging the yield and quality of rice. The utilization of resistance genes is one of the most effective ways to control bacterial
blight.

RATIONALE: To cultivate rice varieties with both resistance to bacterial blight and high-yield characteristics, stable and
efficient resistance genes need to be identified and used. To identify quantitative trait locus (QTL) related to bacterial
blight resistance in rice, this study used the indica rice HZ, the japonica rice Nekken2 and their 120 recombinant inbred
lines (RILs) as experimental materials. Four different races of bacterial blight pathogens were inoculated at the tillering
stage of rice and the resistance phenotypes were evaluated.

RESULTS: Based on the high-density genetic map constructed previously, we identified 19 QTLs for resistance to rice
bacterial blight, with the maximum limit of detection (LOD) value being 5.49. Candidate genes within the detected QTL
intervals were screened based on their expression levels analyzed by gqRT-PCR. LOC_0s04g01310 and LOC_
0s04901320, which are related to the regulatory pathway of STK receptor protein, showed significant upregulated ex-
pression after inoculation treatment. Meanwhile, the expression levels of the MYB transcription factor family gene
LOC_0s05g10690 and the gene LOC_0s01g12320 related to GDSL-like lipase/acylhydrolase showed an extremely
significant increase after inoculation treatment. The expression levels of the candidate genes LOC_0s02g13270
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(Mpv17/PMP22 family domain containing protein), LOC_0s02g13410 (leucine rich repeat family protein), LOC_
0s029g13420 (leucine rich repeat receptor protein kinase EXS precursor), LOC_0s02g13430 (receptor-like protein kinase
5 precursor) and LOC_0s01g12130 (enodulin MtN3 family protein) were significantly different between the two parents
and were induced after inoculation with the bacterial blight pathogen.

CONCLUSION: By QTL mapping and gene expression analysis, we identified several candidate genes related to rice
bacterial blight resistance. These results provide clues for further fine mapping and cloning of new bacterial blight resis-
tance genes for future breeding of rice varieties with strong resistance to bacterial blight.
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QTL mapping of resistance to bacterial blight in recombinant inbred lines of rice. QTLs can be used to reveal the structure
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of complex quantitative traits and identify candidate genes. Based on a high-density genetic map, a total of 19 QTLs were
co-located and multiple candidate genes were screened out. To further locate and clone the related genes and lay a theoretical
foundation for breeding new high-yield and disease-resistant rice varieties.

Key words Oryza sativa, bacterial blight, QTL mapping, candidate genes
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