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Distribution of Two Blast Resistant Genes Pita and Pib in Landrace Rice in China
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Abstract: The two major blast resistance genes Pita and Pib showed broad resistance spectrum to Magna—
porthe grisea isolates in many rice planting areas of China and has been utilized in rice breeding and commercial
production. However the distribution of this two genes in present rice germplasms has not been well investigated re—
sulting in the blindness of their utilization in rice breeding. In the present study the existence of the two genes in
115 landrace rice germlpasms and 19 rice leading cultivars were rapidly determined using the functional markers of
Pita/pita and Pib/pib alleles. The results showed that 20 landrace accessions harbored Pita resistant allele and only
2 landrace accessions harbored Pib resistant allele. The Pita resistant allele distribute widely in china including
Zhejiang Province Fujian Province Guangdong Province Guangxi Province Sichuan Province Guizhou Prov-
ince Anhui Province Jiangxi Province Henan Province Hebei Province Jilin Province but not found in Jiangsu
Province Shandong Province Hunan Province Hubei Province and Shanghai City. Only two landrace harbored
the Pib resistant allele. However 11 cultivars harbored Pita resistant allele and 8 cultivars harbored Pib resistant
allele. Interestingly the 8 cultivars harboring Pib carried the Pita resistant allele simultaneously. These results are
useful for rational utilization and deployment of the rice cultivars and germplasm with the Pita and Pib genes and for
incorporating and stacking these genes into elite present leading cultivars and lines by marker assisted selection in
rice breeding programs nationwide.
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Tab.1 The rice cultivars and landrace accessions used in this study
Materials Oringin The name of materials
I 4 6 7 44, 45, 8 ;
Cultivar 14; 3 7 20; 9 ;10 ; 4
88; 8
1
Landrace ' . ; . ; . . .
; ; ; 2
; ; ) ; ; 3 ;
I;
132 ; ;

Weedy rice
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1.2 DNA 2 PCR 2
SDS DNA. DNA Pita
PCR. (20 pL) 1042 bp Npita
DNA 1.0 pL (20 ~50 wg/L) N 0.5 Pita ; Pita
L (10 nmol/L) 10 x Buffer 2. 0 pL MgCL, (5 Npita
mmol/L) 2 wL TagDNA 0.2 L (5 000 1 042 bp
U/mL) dNTP (2.5 mmol/L) 1 pL 12.8 pLo pita. Pib 2 PCR
94°C .5 min; 94°C.45 s 55°C.45 s 2 ;
72°C<1.5 min 35 ; 72°C 10 min, Pib 365 bp Npib
PCR (EB) 1.0% Pib
120 V 20 min o ;. Pib
DNA Npib 803 bp
3 . o pibo PCR
1.3 Pib Pita 2,
PCR Pita
2 PCR N
Tab.2 Name sequences expected fragment size of specific primers used for PCR
/bp
Alleles Primer Primer sequence Fragment size Note Reference
Pita Pita-¥ AGCAGGTTATAAGCTAGGCC 1042 Wang 2007
PitaR CTACCAACAAGTTCATCAAA
) Npita¥ AGCAGGTTATAAGCTAGCTAT 1042
pia NpitalR  CTACCAACAAGTTCATCAAAS
Pib Pib-¥ GAACAATGCCCAAACTTGAGA 365 Fjellstrom 2004
Pib-R GGGTCCACATGTCAGTGAGC
. Npib+ TCGGTGCCTCGGTAGTCAGT 803
pib NpibR  GGGAAGCGGATCCTAGGTCTS
M123456789 19 20 2 23 24
M12345¢67829 16 17 18 19 20 21 22 23 24
A. Pita B. Pib
5. 1 ;6. 44;7. 45; 8. 8 ;9. 9 ; 10. 14 11 3 ; 12. 7
13. 20; 14. 9 15. 10 ;16. 317, 4 ;18. 88;19. 8 ;20.K012;

21.KO013;22. K014;23. K018;24. K022; M. D12000 .
A. The PCR products of Pita alleles; B. The PCR products of Pib alleles.
1. Ningjing 1; 2. Lianjing 4; 3. Lianjing 6; 4. Liangjing 7; 5. Jiahua 1; 6. Nanjing 44; 7. Nanjing 45; 8. Yandao 8;
9. Yandao 9; 10. Wuxiangjing 14; 11. Wuyujing 3; 12. Wuyunjing 7; 13. Wuyunjing 20; 14. Huaidao 9;
15. Huaidao 10; 16. Xudao 3; 17. Xudao 4; 18. Zhendao 88; 19. Wuyunjing 8; 20. KO12; 21. K013;22. K014;
23.K018; 24.K022; M. DL2000.
1 Pita Pib 24
Fig.1 The results of PCR using functional markers of Pita and Pib with 24 materials
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Pib Npib
2
803 bp o
2.1 Pita  Pib 2.2
1-A  20.21 Pita 6 Pita
23.24 Pita  Pib Pib 7 Pita
o I-A  Pita 3 Pib ;6 Pita
1B Npita 5 Pib 8
2 Pita Pita Pib Pita ( 3
1 024 bp Npita 2.3 115
; P9 Pil 115 20 Pi-
2 Pita ta o Pita
Npita 1 024 bp o N N N N
1B 22 Pib N N N Pita.
23.24 Pita  Pib 115
o 1A Pib Pib ) Pita
1B Npib Pib o Pita
Pib Pib Pib ( 4
365 bp Npib 4 Pita Pib 115
: P9 Pil 2 Tab.4 The geographical distribution of Pita and
3 Pib gene in the Landrace rice of China
Tab.3 The genotype of Pib and Pita in cultivars Pita Pib
determined with functional markers Oringin Samples
Pita  pita  Pib  pib Heilongjiang 1 0 0
Types  Name Origin Liaoning 4 0 0
4 - L - Jilin 4 1 0
Middle ripe 6 _ + _ + Hehei‘ 5 1 0
Middle Jing 7 _ + _ + Shanxi 2 0 0
Henan 4 1 1
3 - * - * Shaanxi 7 0 0
4 - + B + Shandong 4 0 0
88 - + - + Jiangxi 8 2 0
9 - + - + Hubei 4 0 0
Late ripe 10 + - - + Hunan 4 0 0
in Jing 8 _ + _ + Sichuan 9 1 1
9 . _ + _ Yunnan 4 0 0
45 + B N _ Guizhou 8 4 0
Jiangsu 8 0 0
3 * - - * Shanghai 6 0 0
8 L Anhui 10 1 0
+ - + - Zhejiang 8 4 0
Lete Jing 14 + - + - Fujian 4 2 0
20 + - + - Guangdong 7 2 0
44 + _ + _ Guangxi 4 1 0
| L, Total 115 20 2
1 + - + - 3
KO12( Pita)  + - - + IRRI
KOI3( Pita)  + - - + IRRI 3.1
Isogenic  K014( Pib) - + - IRRI
lines  go1g(pi1) - -+ IRRI
K022( Pi9) - -+ IRRI ’
D-. . ¢

Note: —. No specific PCR product ;

+

. Specific PCR product.
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