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Identification and Analysis of Rice Blast Resistance Gene Alleles
in 24 Rice Cultivars from Liaoning Province
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Abstract ; Identification on rice blast resistance genes in main rice cultivars would contribute to understand the
distribution of resistance genes, which can guide rice disease resistant varieties breeding and cultivating. In this
study,24 cultivars from Liaoning province were used to study the distribution of resistance genes and the function of
their alleles. Primers were designed according to the conservative region sequence of nine genes to amplify the cod-
ing region of 24 cultivars. The amplification results from 24 cultivars were compared, which suggested that the 24
cultivars from Liaoning province did not carry the Pi21  Pi36 (Pi37 and their resistant alleles. However, Pid2 , Pid3 ,
Pita and Piks/Piks/Pikm/Pikp existed in the 24 varieties with different genotypes and mutation frequencies. Among
these resistance genes,the resistance alleles of Pid2 and Pid3 were detected in 24 cultivars. The alleles of Pita were
detected in four cultivars and the new mutations did not change the founction of the Pita. The same sequences of
Piks/ Piks/ Pikm/ Pikp were not found in the 24 cultivars. After being inoculated with rice blast fungus carried AVR-
Pik , Liaojing454 and Shennong265 were all resistant to the pathogens, which showed that the alleles carried by Liao-
jingd54 and Shennong265 might serve resistance functions.
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Table 1 Rice varieties in this study

1.1

s w4 s i 4
Number Varieties Number Varieties

1 K H/INIT Qiutianxiaoding|| 13 iL4% 979 Liaonong 979
2 WYLHARA LTH || 14 LLHE 456 Yanjing 456
3 JIH 454 Liaojing 454 || 15 iT## 371 Liaojing 371
4 i35 241 Liaoyan 241 |16 THEIR 2 %5 Qianchonglang 2
5 Kt Qiuguang 17 EHE 7 Sehndao 7

6 i0H 294 Liaojing 294 || 18 Ak 265 Shennong 265
7 £5=F 47 Yanfeng 47 19 BRKE 4 Tiejing 4

8 C418 20 iT3h 2 Liaoyan 2

9 iL B 1 Liaoxing 1 21 % Yueguang

10 iLH# 9 Liaojing 9 22 R 8 5 Gangyuan 8
11 104§ 101 Liaojing 101 || 23 HEE 129 Gangyu 129
12 iLTT 79 Liaokai 79 || 24 iT4% 287 Liaojing 287
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FRARIER, SIWFHIILEE 2,

1.6 PCR ¥ &R Ek

FIFZ 2 B95190, % 24 A SR 06 2L R ok
TR, PCR L W& R 41K .2 x Tag PCR Master
Mix10 pL, F 514%) 1 pL, R 5[4%) 1 uL, #& 4 DNA
1 wL, inddH,0 % EAAF 20 wL,

PCR SR FEF ;95 C HilZEYE 5 min;95 C AR
P£30 5,55 ~61 CiB 2k 1 min, BARIKIES 119 G/C
SR, 72 °CHEMH 30 ~ 60 s, HARMKHE H A9 F B
KEETE 34 NMEF,72 CHEH 5 min,

5 wL PCR F=#)5 1 pL 6 x Loading buffer {2 &
WIR A5, TE 1% BNRBEEERS R IK , goldview YL fh
J&  AEBER AR R G N HARR,

1.7 PCR =il & 5 51 bk %t
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Table 2 Primer pairs utilized for amplifying the CDS region of genes

R Z FK Genes name 5|4 Primer 51 ¥)F % Primer sequences(5' —3")
Pita Primerl F GCTAGATGACTACTACCTCCTC
R TATCTTGCAA ATGCGTCCGG ATA
Primer2 F CCTG TAGCTTTGGC ATGCTGTGG
R TCATTCGCAG CGACGATTCT TTG
Primer3 F ACTTCATGTT TGTCTGTACA
R TCAAACAATC ATCAAGTCAG
Pikml /pikpl /piks1/pikl Primerl F ATGGAGGCGGCTGCCATGGC
R ACCATATGGT GTGCTAAGTG TA
Primer2 F CATCTCATCGACAACATATCAGC
R ACTGATTGGA GTGTTCCTCA CGT
Primer3 F AAGCT CTGATCAACG GTATTCCA
R GAGATTATCA TGCTGTGCCT GTG
Pikm2/pikp2/piks2/ pik2 Primerl F ATGGAGTTGGTGGTAGGTGCTTC
R TCCTGCAGCC TGATTGGTGT ATT
Primer2 F TCCTCTTGATTGATGACATTTGG
R ATATCTCCGT CATATGTCTC TCT
Primer3 F GACCTGCCTAAGTCAATAGTCCAG
R TCATGCAGTGACGATGCCATCAAC
Pi36 Primerl F TCAACCACAGCTAGCTAGCAAGC
R GAGCTCCTGT ACAGTCAACA TCT
Primer2 F AGGTTGCAACAATTATCAGCG
R TTATGTAGAC AGCCTAAGGA C
Primer3 F CTACCTGTGTGGATTAACTCATC
R GTTGATATGA TGGTCGACTA CGT
Pi37 Primerl F CACTTGTTCACAGCTGCAGTAGT
R TGGAAGTACA TCTCGTCTAG AAG
Primer2 F ATTCCTTACATAGGCAAGCTATC
R GAATGACCAA GTATCTAAGA TTG
Primer3 F GAAGCTATGTGTATACAACT
R CATAACCTCA GGCACTTGAC
Pi2l Primerl F ATGGGTATATTGGTCATCTTGG
R CTTCACGTCG TACTCCACCT
Primer2 F AGTGCAAGCTGGTGCCGTAC
R TCACATGATG GAGCAGGCGTT
Pid3 Primerl F TGGCGAGTGAAGCAGTGGAGGT
R GCGTCCAATG CACACAATTGCG
Primer2 F GAATTATGATGTGGCGTTACTT
R GCTTGGAGAT TTTAGTACGCCT
Primer3 F TTGTAAAGCTTCCATTGGCGAT
R GAATGAATGT CCTGACTGA
Pid2 Primerl F GTAGTATGCTCCTCAGCTATAT
R TCGAAGCCGG CGTATAACATCA
Primer2 F GATATGTAGGCACTAACTTCTTC
R GAGCATCACTGTTGTAGTCCGAC

H T SR 5 AT PN, R A e S PP MR R 22 BT LUK S 1 D gy B a3 i e

Some genes contained introns which produced poor accuracy when these genes were amplified, so the exon region were seperated to amplify and sequence
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Table 3 Identification of 24 cultivars under natural condi-

tions in 2013 and 2012

e AP R 2012 4F 2013 4F z,}i/gmg
No. Varieties name In 2012 In 2013 Cnmp.rehenswe
resistance

1 FKH/NHT Qiutianxiaoding S S MS

2 BHVLAT A1 B4 LTH HS HS S

3 ITHE 454 Liaojing 454 MR MR MR

4 135241 Liaoyan 241 S S S

5 Bt Qiuguang MS S S

6  iLHf 294 Liaojing 294 MR MR MR

7 EE=F 47 Yanfeng 47 S S S

8 C418 HS HS HS

9 ITE 1 Liaoxing 1

10 1B 9 Liaojing 9 R R R

11 iLHE 101 Liaojing 101 MS

12 iTIT 79 Liaokai 79 HR HR HR

13 14 979 Liaonong 979 HR HR HR

14 #5H 456 Yanjing 456 HR R R

15 LK 371 Liaojing 371 S

16 THIR2 5 Qianchonglang2 S S S

17 A% 7 Shendao 7 MR MS MS

18 Ik4< 265 Shennong 265 R R R

19 M 4 Tiejing 4 MR MR MR
20 il 2 Liaoyan 2 MS MS MS

21 % Yueguang S S S

22 ¥#JR 8 %5 Gangyuan 8 HR HR HR
23 #H 129 Gangyu 129 HR HR HR
24 iLHf 287 Liaojing 287 MS S S
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5o ARMFFORE X 2 A SR A S JCEE IR Avr-
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Fig.1 Amino acids sequence comparison and inoculation result to Pita gene

SE R AT BB X T A DT ik R A A SR (R 2 -
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Fig. 3 Amino acids sequence comparison result to Pid2/Pid3 gene
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