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Abstract: [Objectivel Ziyu 44 is indigenous japonica rice from Yunnan Province of China with durable broad-spectrum
resistance to M. oryzae. In order to identify novel candidate rice blast resistance-related genes from Ziyu 44, [ Method] we
performed the whole genome sequencing of Ziyu 44 and susceptible variety Jiangnanxiangnuo(JNXN). Then we checked
and summarized SNPs/InDels of high-throughput sequencing data by software GATK(3.4-46), and screened out disease
resistance-related genes with SNPs/InDels polymorphic loci at DNA level of Ziyu 44 and INXN. [Result] 4 118 170 045
bp and 2 995 054 509 bp genomic data of Ziyu 44 and Jiangnanxiangnuo were respectively produced using Hiseq X10
PE150 platform. The alignment rates to the reference genomes (Ensembl release 31) were 98.56% and 98.30%, respectively.
A total of 922 resistance-related differential genes were identified between Ziyu 44 and JINXN. Further, combined with the
result of gene mapping, we identified a new blast resistance candidate gene in Ziyu 44. [ Conclusion] Our results provide
valuable information for cloning of new rice blast resistance new genes, and lay an important foundation for exploring the
molecular mechanism of durable broad-spectrum resistance to rice blast in Ziyu 44.
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Table 1. Summary of the sequence data for Ziyu 44 and Jiangnanxiangnuo.
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T 44 Ziyu 44 41021 044 101/101 4118 170 045 3928 449 674(95.39%)
VLR ARG JE A Jiangnanxiangnuo 29931088 101/101 2995 054 509 2840 051 178(94.82%)
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Fig. 1. Distribution of resistance related genes on rice
chromosomes.
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2 JERIXZRZEHY SNP/InDel
Table 2. Nonsynonymous mutation of SNP/InDel.

1 [E /KRB (Chin J Rice Sci) 45 34 %45 1 191(2020 4£ 1 H)

RALHKTY 2L BRRIRAT 4 X SNP RS InDel F 15 InDel
Mutant type Stop loss/gain Non-synonymous SNPs Non-frame shift InDels Frame shift InDels
¥ & Number 90 144 97

Frameshift InDel— 5 i 24 J& B2 g 5 7 i S AL (14 A\ B 2k AR
Nonframeshift InDel—A~ T 35 2 5 B2 2 15 7 18 (1 4 N\ G5k 2 AL
Nonsynonymous SNP- 5| it & £ i 22 5 M B i B e 2 & 1%
Stoploss/gain—SNP/InDel 5875 5] 2 3y G i 2 5k 3845 1) Z L R 1 1
21 ERAE .
Frameshift InDel, Insertion deletion mutation of amino acid coding
frameshift; Nonframeshift InDel, Insertion deletion mutation of amino
acid coding nonframeshift; Nonsynonymous SNP, Single nucleotide
polymorphisms causing amino acid differences; Stoploss/gain, Single
nucleotide polymorphisms (SNP)/Insertion deletion mutation (InDel)
causing premature termination or not end of amino acid translation.
El 3 Fin44 FIrEREIEEXEREER X RE
Fig. 3. Nonsynonymous mutation of SNP/InDel between
Ziyu 44 and Jiangnanxiangnuo.
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Fig. 4. Distribution of 922 resistance-related genes on rice
chromosomes.
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A (148) 148 160 170 180
ZY44(148)
Digu(148)

9311(148)
ZH11(148)
JNXN(148)
Kasalath(148)
LTH(148)

Nip(148)
TP309(148)

Consensus(148) GAGGAGATGGAGGATGAGGCAGGGCCGGCGTCGCTGGCTCCTCCTGCCG

(254) 254 260 270 280 290
ZY44(245)
Digu(245)
9311(245)
ZH11(245)
INXN(254)
Kasalath(254)
LTH(254)
Nip(254)
TP309(254)

13

200 210 220 230 240 253

GCCGCCGACGTGTACGTGGCGGTGGGGAAGGGCGGGTCAAGCATGGAGG

310 320 330 340 350 360

Consensus(254) CGCTGTCGTGGGCGETGCGGCGGCTGGCCTCGCCGCGGAGCT TCGTCTACCTCGTGCACGTCTTCCCCGTCGTCATCAGCATCCCCACCGGATTAGGAATGATGCCC

B (50) 50 60 70 80
ZY44 (50)

9311 (50)

Digu (50)

ZH11 (50)

INXN (50)

Nip (50)

LTH (50)

TP309 (50)
Kasalath (50)

Consensus (50) EEMECEAGPASLAPPAAAAAALCVYVAVGKGGSSMEALSWALRRLASPRSFVYLVHVFPVVISIPTGLGMMP

100 110 120

ZYA4—TF T 44; Digu-h#ss ZH11-714E 11; INXN-YLRGEHRE: Nip-HAR; LTH-IRVLH AR A TP309-5 1k 309,
ZY44, Ziyu 44; ZH11, Zhonghua 11; JNXN, Jiangnanxiangnuo; Nip, Nipponbare; LTH, Lijiangxintuoheigu; TP309, Taipei 309.
5 9 kFEM LT LOC_0s06918820 £ [H 1% HBLFF I S EELFF 51 bt 3t

Fig. 5. Comparison of the nucleotide and amino acid sequences of LOC_0s06918820 from nine rice varieties.

ZY44  Digu 9311 ZH11 JUNXN KA LTH Nip TP309

ZYA4—TFi 44, Digu-#14y; ZH11-7E 11, INXN-ILEIEHE;
Nip-H A ; LTH-IE/LHT #1284 TP309-A-k 309.

ZY44, Ziyu 44; ZH11, Zhonghua 11; JNXN, Jiangnanxiangnuo; Nip,

Nipponbare; LTH, Lijiangxintuoheigu; TP309, Taipei 309.
6 9 MIKFEM R ZEHMISERE LP174 BYERK

Fig. 6. Symptoms of nine rice varieties inoculated with M.

oryzae LP174.
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