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Abstract: [Objective] A better understanding of the origin and distribution of disease resistance genes in rice
germplasm is useful for breeding highly resistant varieties. [ Method] We analyzed sequence diversity of the rice blast
resistance locus LABR_64, which contains two homologous genes, LABR_64-1 and LABR_64-2, is located in the allelic
region of Pi3/Pi5/Pii/Pil5 on rice chromosome 9. In addition, we analyzed the microsynteny of the LABR_64
orthologous region in different monocotyledons. [Result] The presence frequency (PF) of LABR_64 is 16%. All of the
japonica rice cultivars carrying LABR_64 are highly resistant to rice blast and all of those without the locus are
susceptible. In addition, the PF of LABR_64 in the indica subpopulation is lower than 5%. Although LABR_64 is
correlated with the resistance to rice blast, many indica rice cultivars without LABR_64 are also resistant to rice blast. We
also found that the LABR_64-2 sequence is much conserved. Moreover, the microsynteny analysis of the LABR_64
orthologous region in different monocotyledons indicated that LABR_64 originates after the separation of the
monocotyledonous and dicotyledonous species, and at the early differentiation stage of monocotyledons. [ Conclusion]
The rice blast resistance phenotypes are closely correlated with the presence of the LABR_64 locus in japonica
subpopulation, but not in indica, indicating that there are many other resistance loci in the indica subpopulation. The
LABR_64-2 sequence can be used for developing molecular markers in marker-assisted rice blast resistance breeding. It
also indicated that LABR_64 may play a role in disease resistance in different monocotyledons.
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Table 1. Sequences of the primers used in this study.
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Primer name Target gene Forward sequence(5'-3') Backward sequence(5'-3")
514 1 Primer 1 LABR64-1 CGGAGAATAACTCCTTCGG AAGGCTTGTCTTTCCAAAA
5|4 2 Primer 2 LABR64-2 CAAATGTTAGACACGGAAAT CAACTTGTATGGTGGAACTG
514 3 Primer 3 LABR_64 CAGCCATGGCAGCCATATGACTG CAGAGGAAGATCCTCCTCTCC
W 5149 1 Sequencing primer 1 LABR64-1 GCCTGTAGGTTTTGGAAAG GAGGGAGTGCTGTAATAGATAAA
W7 514 2 Sequencing primer 2 LABR64-2 AGTTGAAGGAAATGTTGAGG TTGGTAATGAAATCCGGTAA
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M, 5000 bp marker; 1, Binulawan(indica, resistance level is 0); 2, IR36(indica, 0); 3, IR8(indica, 0); 4, Carolina Gold(japonica, 1); 5, lguape Cateto(japonica,

1); N, Nipponbare.
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Fig. 1. Blast resistance evaluation of the rice varieties which contain LABR_64 locus.
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A, Distribution of LABR_64-1(above), LABR_64-2(below) in resistant and susceptible indica rice. M, 5000 bp marker; Lanes 1-12, Susceptible cultivars; Lanes
13-24, Resistant cultivars. B, Distribution of LABR_64-1(above), LABR_64-2(below) in resistant and susceptible japonica rice. M, 5000 bp Marker; Lanes

1-12, Susceptible cultivars; Lanes 13-24, Resistant cultivars.
2 LABR_64 fERIEREF S
Fig. 2. Distribution of LABR_64 in indica and japonica rice.
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Fig. 3. Sequences diversity of rice blast resistance alleles of LABR_64-1.
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Fig. 4. Sequences diversity of rice blast resistance alleles of LABR_64-2.
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Fig. 5. Microsynteny of the LABR_64 orthologous regions in different monocotyledons.

4385, JKFELE 4000 J3~5400 J54ERT 5N 2R — Fls
W EL I Rh 3 B o ZKAE AN H A 0t 21 - R A 25 F
E—~5 LABR_64 H # [FJR 1 3414 X 35 (K 5),
(A1, LABR_64 $093 {57 &3 A Y o] A8 ) 280 5 A
Yo ALE 3, B 5600 F5~7300 F54E, & HEH
PO

3 it

IKAEA I F R E AR e —, A

EZ Hor AT iz, [RIN KRGt 2 AL #a i)
BAREN L — . ARKFERRES I EKE K
H. ESRRSEU RIS, AKBEIUR T
FERF S, /KRG 70 T3 B A ok 1 E X
Bz o ASHIF T 0 T HoAe i o 22 B8] 1) A s A A At 9 v
RO TR B AR LB LR, [F) S R] A A
XAV AH G T AR L S EANE .
TERFEDURBIE R 7T, I A PR 4H QIR 4y
7 (Genome-wide association study, GWAS)#2 1 i 5
PURE LI AH % B A7 s 0 F 8 — 2 45 & 20 7oK P T Re



26

56-73

LABR_64

32-39

E6 BFHEMIUHEETS (BA: BAE)

Hp [E /K R A2 (Chin J Rice Sci) 55 33 455 1 #1(20194E 1 A)

X FHHE 4 Dicotyledons

5 Sorghum bicolor(L.) Moench

£ K Zea mays L.

JK#G Oryza sativa L.

—HSE R E Brachypodium distachyon(L.) Beauv.

/N Triticum aestivum L.

Fig. 6. Timeline of monocotyledon differentiation (Unit: million years).
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