
Figure S1. Phylogenetic tree of 937 NBS-LRR genes from two cultivars (Nipponbare 

and 9311of Oryza sativa) based on NBS domains. The tree was determined by the 

bootstrap NJ method with p-distance model by MEGA v5.02. The stability of internal 

branches was assessed by bootstrap analysis with 1,000 replicates. Clades are defined 

as these branches with >70% bootstrap values and at the first layer from the root. A 

clade can have one or more branches that also have >70% bootstrap values. The total 

numbers of clades, the 96 single-copy and 115 multi-copy clades, were counted only 

for Nipponbare; 9311 unique clades (64) were excluded. A multi-copy clade has at 

least two or more genes from one genome. Clades 1-10 indicated with blue-colors 

correspond to those in Supplementary Table 9. Red circles denote single- or multi-

copy clades. Yellow or purple shadows denote that the cloned genes in this branch are 

all identified as resistant in this study, and purple shadows denote that the cloned 

genes in this branch are all identified as susceptible. The numbers in the green square 

box at each locus denote the total number of cloned genes, the sum of resistant and 

moderately resistant genes, and the number of susceptible genes. The red shadows 

indicate that resistant blast R-gene(s) have been reported previously in those branches.  
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 Os121365

 Os01g52270
 Os10g04570
 Osp9311-6836 3313546NB-ARC
 Os005286

 Osp9311-4273 1182400NB-ARC
 Os12g25170
 Os02g10580
 Os02g10550
 Osp9311-649 3233458NB-ARC

 Os123523
 Osp9311-13498 1210488NB-ARC

 Os606616c
 Osp9311-0016821267NB-ARC

 Os001582
 Osp9311-1032 1167457NB-ARC

 Os01g25630
 Osp9311-1093 3182457NB-ARC
 Os03g63240
 Os03g63150
 Os03g63200
 Osp9311-001692124378NB-ARC
 Os01g25810

 Osp9311-5799 2155427NB-ARC
 Os01g25760

 Osp9311-1032 3170420NB-ARC
 Os01g25740

 Osp9311-02984599320NB-ARC
 Os10g04090

 Osp9311-029249175444NB-ARC
 Os10g04060
 Osp9311-10168 1156430NB-ARC
 Os02g20210
 Os10g04120

 Os023512
 Os08g42930
 Osp9311-027472415694NB-ARC
 Osp9311-4003 3392671NB-ARC
 Os08g43050

 Osp9311-520 5172452NB-ARC
 Os08g43000

 Osp9311-1771 3163262NB-ARC
 Os005476

 Osp9311-520 6170452NB-ARC
 Os08g43010

 Os02g20420
 Os05g31530
 Os05g31570

 Osp9311-041626169445NB-ARC
 Os05g31550

 Osp9311-004675136403NB-ARC
 Os01g72390
 Osp9311-15440 190379NB-ARC
 Os03g40200

 Osp9311-1502 2175457NB-ARC
 Os05g41310

 Os05g41290
 Osp9311-1678 3187456NB-ARC
 Os01g59330
 Osp9311-036417152425NB-ARC
 Os01g15580
 Osp9311-007297187469NB-ARC
 Os03g38330

 Osp9311-3697 2143423NB-ARC
 Os03g38250
 Osp9311-03521362255NB-ARC

 Os11g29920
 Osp9311-6304 1190442NB-ARC

 Os11g30110
 Osp9311-035222178352NB-ARC

 Os11g29980
 Osp9311-035219200466NB-ARC

 Os11g30060
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g
 Os11g30210

 Osp9311-035216170356NB-ARC
 Os11g29970

 Osp9311-6983 113265NB-ARC
 Osp9311-C0465294190NB-ARC

 Osp9311-035221194470NB-ARC
 Osp9311-16899 141317NB-ARC

 Osp9311-6479 2151436NB-ARC
 Os11g29990

 Os11g30010
 Osp9311-2897 1181458NB-ARC
 Os01g33690
 Osp9311-028216609871NB-ARC
 Os09g14490

 Osp9311-7323 2186471NB-ARC
 Os01g20720
 Osp9311-3392 3180460NB-ARC
 Os03g20840

 Osp9311-011936375646NB-ARC
 Os06g47800

 Os08g12740
 Osp9311-9049 1184444NB-ARC
 Osp9311-044971188457NB-ARC

 Os12g29280
 Osp9311-2385 147245NB-ARC

 Osp9311-2385 2173445NB-ARC
 Os12g29290

 Osp9311-044144182459NB-ARC
 Os10g07400

 Osp9311-020874172422NB-ARC
 Osp9311-023210569821NB-ARC

 Os07g17230
 Osp9311-54 1169448NB-ARC
 Os034369
 Osp9311-004582344640NB-ARC
 Os01g71120
 Osp9311-2427 2172468NB-ARC
 Os01g71100

 Osp9311-012540179400NB-ARC
 Os02g05690

 Osp9311-011636172356NB-ARC
 Os06g43670

 Osp9311-028294524778NB-ARC
 Os09g15840

 Osp9311-5714 1165394NB-ARC
 Os09g15850

 Osp9311-C04750267353NB-ARC
 Osp9311-6604 2135428NB-ARC
 Os09g16000

 Osp9311-964 5171454NB-ARC
 Os123520
 Os11g10610
 Os11g10550

 Osp9311-4973 2181442NB-ARC
 Os08g16460

 Os02g38390
 Osp9311-040853155433NB-ARC
 Os04g41370
 Osp9311-042075205496NB-ARC
 Os11g42070

 Os11g42090
 Osp9311-018175164412NB-ARC
 Os04g43440

 Osp9311-2227 4152419NB-ARC
 Os01g57870
 Osp9311-9672 2102369NB-ARC
 Os04g39460

 Osp9311-028364465721NB-ARC
 Os09g17680

 Osp9311-033086166442NB-ARC
 Os12g30760
 Os12g30720

 Osp9311-9275 223238NB-ARC
 Osp9311-7066 2153359NB-ARC
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Osp9311-7066 2153359NB-ARC
 Os09g15390

 Osp9311-850 5159369NB-ARC
 Os09g10050

 Osp9311-10006 1177343NB-ARC
 Os03g14900

 Os12g10410
 Osp9311-19 10124405NB-ARC

 Os01g72680
 Os09g14010
 Os09g14060
 Os09g14100

 Osp9311-037590185469NB-ARC
 Os03g10900
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 Os03g10910

 Osp9311-5677 1156378NB-ARC
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 Osp9311-4624 1236492NB-ARC
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 FigXUH�6�. Illustration of a clade or locus in SupplementaU\ Fig� 6�. In this 

sub-tree, 5 clades (red circles) were defined. In the clade 1 (marked with red arrow), 

11 other potential candidate clades (marked with blue arrows) with bootstrap 

value >70% also can be detected. However, the node marked with red arrow is the the 

closest node to the tree root. Therefore, we think that this clade: 1) is reliable due to 

the relatively high bootstrap values (>700 out of 1,000 replicates); 2) has maximum 

copy numbers comparing with other potential reliable clades (marked with blue 

arrows) due to the closest reliable node to the tree root.  

A locus is defined as a top branch which has �70% bootstrap value. Together, 

there are 7 loci in clade 1 (6 of them were marked with blue arrows). In other words, 

each Nipponbare gene was denoted as a locus, however, when two or more 

Nipponbare genes co-occur within a branch at the last layer, they share one locus, e.g., 

the two Nipponbare genes, Os06g17920 and Os06g17900. 
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FigXUH�6�. Phylogenetic tree of 12 rice blast strains constructed by 

nucleotide sequences from 11 loci, including six Avr genes (Avr-pita, Avr-pia, Avr-pik, 

Avr-pii, Avr-pwl2 and Avr-Ace-1; Bohnert et al. 2004; Schneider et al. 2010; Yoshida 

et al. 2009; Zhou et al. 2007). The  amino  acid  sequences  were  first  aligned  

with  the  program  MUSCLE  using  default options, and MEGA v5.0 was used 

subsequently to manually correct the alignments (Tamura et al. 2011). The resulting 

amino acid sequence alignments were then used to guide the alignments of the 

corresponding   nucleotide   coding   sequences   (CDSs).   Based   on   

the   alignment   results, phylogenetic trees were generated using the bootstrap 

Maximum Likelihood (ML) method with Kimura 2-parameter model by MEGA v5.02. 

The stability of internal nodes was assessed by bootstrap analysis with 1,000 

replicates. 
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���FigXUH�6�. Phylogenetic trees of cloned NBS-LRR genes from five 

resistant rice cultivars (red, resistant lines; green, M-UHVLVWDQW lines; please see this 

figure in a separate PDF file). The  amino  acid  sequences of these NBS-LRR 

genes  were  first  aligned  with  the  program  MUSCLE  using  default 

options, and MEGA v5.0 was used subsequently to manually correct the alignments 

(Tamura et al. 2011). The resulting amino acid sequence alignments were then used to 

guide the alignments of the corresponding nucleotide   coding   sequences   

(CDSs).   Based   on   the CDS alignment   results, phylogenetic trees were 

constructed using the bootstrap NJ method with p-distance model by MEGA v5.02. 

The stability of internal nodes was assessed by bootstrap analysis with 1,000 

replicates. 

 

 

 

 

 

 

 

 

 

  















FigXUH 6�. Phenotypes of control rice cultivars. The R represents that no 

evidence of infection was observed on the rice leave; MR represents only brown 

specks with smaller than 1 mm in diameter but without sporulation on the leave; S 

represents typical spindle-shaped blast lesions with at least 3 mm in diameter on the 

leave�
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Table S1. List of rice cultivars used in this study.  
 
Items Rice cultivars 

(Abbreviation) Phenotype to rice blast Source 

Gene donors 
(R-cultivars) 

Tetep (TTP) High level of resistance 

China National Rice Research Institute, 
Hangzhou, Zhejiang, China 

Gumei2 (GM2) High level of resistance 

Minghui63 (MH63) Intermediate level of 
resistance 

Tadukan (TDK) Intermediate level of 
resistance 

Q2436 (Q) Intermediate level of 
resistance 

Dr. Qinhua Pan at South China Agricultural 
University, Guangzhou, Guangdong, China 

Transgenic 
recipients 
(S-cultivars) 

Shin2 (SH) High level of 
susceptibility Dr. Cailin Wang at Jiangsu Academy of 

Agricultural Sciences, Nanjing, China 
TP309 (TP) High level of 

susceptibility 
R, Resistance; S, Susceptibility. Phenotypes are based on both published observations and our screen of rice 

blast isolates (references and screening details in Table S8). 
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Table S2. List of the 155 primer pairs of these cloned genes 
�

gene loci primer name primer sequence (5’ to 3’) 
Restriction     
site (RS) 

AP005316 AP005316-F ACAGGCGCGCCAAGCTATTTCGTGGGCGTCT AscI 
AP005316-R GAAGGCGCGCCATCCACAAGCGCGACCTAAT 

01g02250 01g02250-F AAGGCGCGCCTTCATCATTTTGCATCCCAC Asc1 
01g02250-R AAGGCGCGCCTGAGATTGGTATGGACTTTG 

01g05600 01g05600-F CCTGGTACCGGGCATGTTCAGAGACTCGT SalI KpnI 
01g05600-R CTCGTCGACGCTCAGGGCAACCAATTAAC 

01g16390 01g16390-F AAGGCGCGCCGATTCCTCTGAGCGGGTCAT AscI 
01g16390-R ATGGCGCGCCTGGGCATCAGAACGGTTGTA 

01g16400 01g16400-F AAGGCGCGCCCCGCTTGGTGTCGATATTTA AscI 
01g16400-R AAGGCGCGCCCAGGTGTCTCTCAGGCGTAT 

01g20720 01g20720-F AAGGCGCGCCCAGCACCTGCACGATGACTAC Asc1 
01g20720-R AAGGCGCGCCCCCGAACAACCCTCCTAATCA 

01g21240 01g21240-F CAGGTCGACGTTTGAGACCGAAGGCAGAC SalI  XbaI     
01g21240-R TCCTCTAGACTTGATGAAAAGATACGGGA 

01g23380 01g23380-F AAGGCGCGCCGGGTGCCATTATGTCTCAGA Asc1 
01g23380-R AAGGCGCGCCGGACCCACCATCATTAGCAG 

01g24820 01g24820-F AAGGCGCGCCAGGTCGGTGAATTTCTCGGT AscI 
01g24820-R AAGGCGCGCCGGGAGGAGTTTGGCTAGTCA 

01g25740 01g25740-F CGGGCGCGCCTGGGCAAGTTTCATGTCAAT AscI 
01g25740-R CGGGCGCGCCCTTCTCTTATGGGCAGCAAT 

01g35250 01g35250-F CAAGTCGACATGCGGACTGATGTGAGGTT SalI 
01g35250-R CCAGGTACCGCCGATTACAGCAGGATACTC 

01g57270 01g57270-F TCTGGCGCGCCGCTGGTGCCTGGTTCATCTAT AscI 
01g57270-R GGAGGCGCGCCCCTTCTCCGTTCTCCCCTATT 

01g57870 01g57870-F AAGGCGCGCCTGCCATCTTGTACGAGTTGC AscI 
01g57870-R AAGGCGCGCCTGCGACTTGAGGGACCTAGA 

01g72390 01g72390-F TTGGCGCGCCACTGTGACCGGCCTTAGATT AscI 
01g72390-R TAGGCGCGCCGTAGGAAGCCGACGACATCA 

01g72680 01g72680-F TTGGCGCGCCCACAACTAAATCACGCAACC AscI 
01g72680-R AAGGCGCGCCATTCGGTGCAGACTTGTCAG 

02g02640 02g02640-F CGGGGTACCACCAGTAAACCAGACAAGTG KpnI BamHI  
02g02640-R CGCGGATCCCCTATGGACTATGGTATTCAG 

02g09790 02g09790-F CTCGGTACCATAGAATTGAGCGCCCGTAAA KpnI BamHI  
02g09790-R AGAGGATCCTTGGGTGTAAATGCCAGAAA 

02g16270 02g16270-F ATGGCGCGCCTCTGTAGCAAATATGGTGGC AscI 
02g16270-R ATGGCGCGCCAAGCGTACCTGGAGATTAGC 

02g18510 02g18510-F CGCGGATCCTCTTATGAAACGACCATCTCC KpnI    BamHI 
02g18510-R CGGGGTACCACTCACCTTTACCTCACCCT 

02g19750 02g19750-F CCGGAATTCAGCACATGGGACGCCTAGA EcoRI 
02g19750-R CGGGAATTCTAGGTTTGAATTGCCATGCC 

02g25900 02g25900-F TCGGCGCGCCAATAGATTCGAGCGTCATGG Asc1 
02g25900-R TTGGCGCGCCCGCATATAGCAGGAACGTCA 

02g27540 02g27540-F AAGGCGCGCCTTGAACGACTTACGACGCTA Asc1 
02g27540-R AAGGCGCGCCGCGGTGTTTGTGAGGTACTT 

02g30150 02g30150-F AAGGCGCGCCCTGTTAAACGAGAATGGCAT Asc1 
02g30150-R AAGGCGCGCCCACCTTCGGAAAATACTGCT 

03g20840 03g20840-F AAGGCGCGCCCTGCGTTTGTATCATGTTCA Asc1 
03g20840-R AAGGCGCGCCTCAAAGTTCACCTCTACCAA 

03g37720 03g37720-F GCAGAATTCGCCGATCCTTGTGTAGACTC EcoRI 
03g37720-R GGTGAATTCCCATCCATCCCAAGTAGCTC 

03g38330 03g38330-F AAGGCGCGCCTGCCTCTTCGGTTACTATCA Asc1 



03g38330-R AAGGCGCGCCTGGAGATTGGATGCAGTATT 
03g48320 03g48320-F TTGGCGCGCCGGGCACATGCACATAGGACA AscI 

03g48320-R TTGGCGCGCCCGGGAAGACCAACGATGAAG 
03g50150 03g50150-F ACGCGTCGACGCTCCTCCCACTCTAACATC XbaI    SalI  

03g50150-R ACGCGTCGACATTCGTCTGTGGCAGTTGAG 
03g63200 03g63200-F CGAGGCGCGCCATTCCATTGCAGCGTTATCG Asc1 

03g63200-R TCTGGCGCGCCCTGGTGCATGGCTAGTCGTC 
04g21890 04g21890-F AAGGGCGCGCCTAGTCTGATGCCTGTCTCCA BamHI 

04g21890-R TCAGGCGCGCCGGTCGCAGGTAAGATAAGTC 
04g24700 04g24700-F TCGGCGCGCCTGATGCTTGAACACGGAATA AscI 

04g24700-R ACGGCGCGCCCTAACGGGAGCACACACTAA 
04g30660 04g30660-F ACGGCGCGCCGCTCAACCTGGCTATGGACG AscI 

04g30660-R CGGGCGCGCCTACACATTCCTAAAACCCGA 
04g30930 04g30930-F AAGGCGCGCCCATTCATGCTGGTTTGGACT AscI 

04g30930-R AAGGCGCGCCCGTAAGCTGTGTTCGTCGTC 
04g46300 04g46300-F AAGGCGCGCCCAGGCCAGGATGACTTACA Asc1 

04g46300-R AAGGCGCGCCTCGACTGTCTGTGGCATGT 
04g53050 04g53050-F AAGGCGCGCCCACCTCTACCGTCGGACTTT AscI 

04g53050-R AAGGCGCGCCCCATGACATTCGCTCGATTT 
05g12770 05g12770-F AAGGCGCGCCTCTTTGAAGCACTGGCGATT AscI 

05g12770-R ATGGCGCGCCTTGGCAGGCTTAATTGGAC 
05g16200 05g16200-F TAGGCGCGCCGACCTTCGACAATGGCTCCT AscI 

05g16200-R TGGGCGCGCCAATAGGCTCTCCGCTGTCAC 
05g23990 05g23990-F CTGGAATCCGGCATAGTGGCATCGTTTGA EcoRI SalI 

05g23990-R GCGGTCGACTCTTCGACAGTCCAATCCTTC 
05g30220 05g30220-F TCGGCGCGCCTGTAGAGGTGACGGGCTTTC AscI 

05g30220-R ACGGCGCGCCTGTCTGGATGCGTTTGTCTT 
05g31530 05g31530-F TCGGCGCGCCGTATGCGTGGATCGGTCTAG AscI 

05g31530-R ACGGCGCGCCCAAACTCGGATCATGCCATA 
05g31570 05g31570-F AGAGGCGCGCCAATACTTCAAATGCGTGTGT AscI 

05g31570-R ATTGGCGCGCCTATGAGCATCTGAACCTACG 
05g34220 05g34220-F AAGGCGCGCCCGGTTGGATCTAAGAATGGT AscI 

05g34220-R AAGGCGCGCCACTCGGGTTGTCCACTACTG 
05g40150 05g40150-F AAGGCGCGCCTGCCAGATAATGTCAACCAA Asc1 

05g40150-R AAGGCGCGCCCAGACCTGCAACCTTCAACA 
05g40160 05g40160-F TCGGCGCGCCGGGTCGGTCCACTTTTGTTT AscI 

05g40160-R ACGGCGCGCCTTGCCTGATGAGCGGTATCT 
06g06380 06g06380-F CGCGGATCCTAAGTCACGCTTAAAGTCCC KpnI    BamHI 

06g06380-R CGGGGTACCACTGGAGATGCTTTCTTCC 
06g06390 06g06390-F ACGCGTCGACATTAGGGTCCGCAGGCTTTT EcoRI    SalI  

06g06390-R CCGGAATTCAGCTCTTATCGCAGAGTCGC 
06g06860 06g06860-F TATGGCGCGCCCAGCCTTCGGATAATTGATA AscI 

06g06860-R AAAGGCGCGCCTGGATTTGTGGAGTACCTGG 
06g06860-2R TATGGCGCGCCGCAAGAGGTTACAAGAGGGT AscI 

06g15730 06g15730-F ACGGCGCGCCTCAGATGGATGGGCACTTAT AscI 
06g15730-R TCGGCGCGCCGCTCAGCACAAATCTTCAAG 

06g15750 06g15750-F ACGGCTGCAGCGCATTACTCATCCTCCTAAA PstI    EcoRI  
06g15750-R CCGGAATTCATAAGCAGAATAGCATATCACTG 

06g17880 06g17880-F CGGGGTACCTGCTGAACAAGGTGTAGAGG XhoI    KpnI  
06g17880-R CCGCTCGAGCAAGGCGAAAGACAGATAAA 

06g17950 06g17950-F TTGGCGCGCCGATGCGAAAGAAGCCCGATAC AscI 
06g17950-R TTGGCGCGCCTGGTTAAGGACCTGCACTCC 

06g20050 06g20050-F AAGGCGCGCCTCTCGATGTTCCTAGCTTAA Asc1 
06g20050-R AAGGCGCGCCTTGTTAGGAAGTTGCGAATC 

06g22460 06g22460-F TCGGCGCGCCTTGGGACGAAGGGAGTACAT AscI 



06g22460-R ACGGCGCGCCTGTGGGGTGAACGACAAGTG 
06g41670 06g41670-F AAAGGCGCGCCTGGGTTGCCTGTTGACTGAT AscI 

06g41670-R AAAGGCGCGCCGATTTATGCCGCTGTATTGC 
06g45690 06g45690-F CGGGGTACCTTTTCGATCTATTCCGGGTAC SalI    KpnI  

06g45690-R ACGCGTCGACGTGACTCGGCTGTTTCTGCT 
06g48520 06g48520-F AAGGCGCGCCTCAGCCAAATCGTACACCAT Asc1 

06g48520-R AAGGCGCGCCAAAGGTACAGCAAGCCAGAA 
07g04900 07g04900-F AAGGCGCGCCCTGGCATTTAGCACATTAGA Asc1 

07g04900-R AAGGCGCGCCTGCTTACGAACTACCCAACT 
07g08890 07g08890-F ATGGCGCGCCTTACCGTTGCATTGGCTTAC AscI 

07g08890-R AAGGCGCGCCCTTCCATTGTTTCGCCCTAC 
07g17220 07g17220-F TTCGAGCTCGGTACCCGTGTTGAAGGCTTTGTGG KpnI 

07g17220-R GGATCCCCGGGTACCTAATCGGCTGGTGGCATAG 
07g17230 07g17230-F AAGGCGCGCCCCGATGGTTAGTGGGTCTTC AscI 

07g17230-R AAGGCGCGCCATGAGCGTCCGTAATAGTGG 
07g27370 07g27370-F CGCGGATCCATTGCTCCATTGTCAGAAGA BamH1 

07g27370-R CGCGGATCCCCCATGAGCTACTGATTGTT 
07g33730 07g33730-F AAGGCGCGCCAACGCCATTTAGGTGATCTC Asc1 

07g33730-R AAGGCGCGCCATAAAGTCTCGCTGTCAACG 
08g01580 08g01580-F ACGGCGCGCCTGGATGGGCGATATGATGTC AscI 

08g01580-R TCGGCGCGCCCGGATTGGTTTGAGCAAGTT 
08g05800 08g05800-F AAGGCGCGCCATGGATCACTTCACGAACTA Asc1 

08g05800-R AAGGCGCGCCTTTGGTTGGTTCAGTCATAC 
08g07340 08g07340-F AAGGCGCGCCAGAACCAGGAGGAGATGAAT Asc1 

08g07340-R TTGGCGCGCCTCCGATTGTGGTCAGTAGTT 
08g07390 08g07390-F TCGGCGCGCCCACAAATCAACCTGGCTACA AscI 

08g07390-R ACGGCGCGCCTCCGACGATGACAACTTCTA 
08g07774 08g07774-F CATGGCGCGCCCAACCAATGGCAACAAATC AscI 

08g07774-R TAAGGCGCGCCGTGAGAATTTGGCAGCTTGA 
08g09110 08g09110-F ACGCGTCGACCAGTACCCCATGTATTACCA EcoRI    SalI  

08g09110-R CCGGAATTCGTACCATATTCTATTCGTCCC 
08g09430 08g09430-F AAGGCGCGCCTAGCTGGCAAGGATGTGACA Asc1 

08g09430-R AAGGCGCGCCCGATAGCGGCATGATAGTGT 
08g10430 08g10430-F GTGGCGCGCCTTAGTTCACATGCACGTACAAGA AscI 

08g10430-R GAGGCGCGCCCATCACACATTACTACCGCCTAT 
08g14830 08g14830-F ACGCGTCGACGGATATGATTCTGGACGCTC EcoRI    SalI  

08g14830-R CCGGAATTCACGCTAGTTGCTACCCCTTA 
08g15880 08g15880-F ACGCGTCGACAACCCTGTCCTCCAACCTAT EcoRI    SalI  

08g15880-R CCGGAATTCCCCTAAGCACCTTATTCAAAC 
08g16070 08g16070-F CTCGGTACCAGCGGACTTGCTACGTTCTA KpnI    XbaI 

08g16070-R GACTCTAGAGGATCTTTCAAGGAGCCATA 
08g16120 08g16120-F CCGGAATTCACGGTGTCTACGGATACTGA XbaI    EcoRI 

08g16120-R TGCTCTAGATCAAAGGAACTTCATAGGATAG 
08g16460 08g16460-F CGGGGTACCCTTCGTGGTGTAATGGTTGT XhoI    KpnI  

08g16460-R CCGCTCGAGGTGGCATCAGTTGATAATAGTG 
08g19694 08g19694-F ACGCGTCGACTGCCTACCATACCTAATCCA EcoRI    SalI  

08g19694-R CCGGAATTCGTTCGGCTAATCCCTCTGTC 
08g28540 08g28540-F AAGGCGCGCCATGTCCCTGTATATGATTCG Asc1 

08g28540-R AAGGCGCGCCGTGCAATCGCTACAATGGAG 
08g32880 08g32880-F TGCTCTAGAGTTAGGCATAAGACATAGGAAT XbaI    Sal I  

08g32880-R ACGCGTCGACAGTAAGCACTCACAGCACAG 
08g32890 08g32890-F CCGGAATTCAAACAGCCAAGATAAATGACA EcoRI    SalI  

08g32890-R ACGCGTCGACCTAATAAACACTCGCACAGG 
08g43010 08g43010-F ACGGCGCGCCTGCGTCGTCTTGTCTGTAGG AscI 

08g43010-R TCGGCGCGCCGCGAGAAACCCCCTCCTAGT 
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08g43050 08g43050-F CGTGGCGCGCCTGCCAGATACAGAATTACGA AscI 
08g43050-R TTAGGCGCGCCGAAGCAACAGGGAAGGTATG 

09g13820 09g13820-F AAGGCGCGCCCCCTTGCTAGACTCAGACTG Asc1 
09g13820-R AAGGCGCGCCTATCTATGGGCAACTGCTGT 

09g14450 09g14450-F AAGGCGCGCCAGGGGTGATCTAAATTCCAA Asc1 
09g14450-R AAGGCGCGCCTTCCTCCAACCATGTATGAT 

09g16000 09g16000-F AAGGCGCGCCGAGTGGTCGCTACATGAAGA Asc1 
09g16000-R AAGGCGCGCCAAGCTGAGGAGGATTATGTT 

09g20020 09g20020-F AATGGCGCGCCTTAGTGGGCTCTTACGGTCT AscI 
09g20020-R AAAGGCGCGCCCGCTTCTATCCACTCGTTCT 

09g30220 09g30220-F CCAGGCGCGCCCAGGTTGAGGTACGTCGATT AscI 
09g30220-R AACGGCGCGCCCGCATTGGGTGTATAGTTCC 

10g03669 10g03669-F AAGGCGCGCCCGTGTGCTTAATGGGTTGAT AscI 
10g03669-R AAGGCGCGCCCCTCGTCTTATTTCGGTCGT 

10g04060 10g04060-F AAGGCGCGCCCATTTCGTCTGCCGTTCAAC AscI 
10g04060-R ATGGCGCGCCCCGTCGTCAGAAGAAGCGTA 

10g04090 10g04090-F AAGGCGCGCCCGAAAACCAAAGCTCATCAA Asc1 
10g04090-R AAGGCGCGCCTTCAAGTGTGGCAAGCTAGT 

10g07400 10g07400-F ATGGCGCGCCAAACAATGCCTCGACCAACT AscI 
10g07400-R AGGGCGCGCCACCGTAGGCCAATTCTCTTC 

10g10360 10g10360-F CGGGGTACCATAAAACTCGTCCTGTCTGGT EcoRI    KpnI 
10g10360-R CCGGAATTCCATAGGGCTTTACTTAGGGTC 

10g22510 10g22510-F AAGGCGCGCCTTCTACGGTTGGTGTCTTGA Asc1 
10g22510-R AAGGCGCGCCGCTGACGTTCGTGGGTAAGT 

11g03650 11g03650-F CCGCTCGAGAAACAGGAAGGGATGAACAA XhoI    EcoRI 
11g03650-R CCGGAATTCAAATATGCCACAGCTAGTGC 

11g06220 11g06220-F TCGGCGCGCCGACAAACCGGAGAAATCAAT AscI 
11g06220-R ACGGCGCGCCGATGGAGGAAGTAGACGGCA 

11g11770 11g11770-F AAGGCGCGCCACCATTGTTCCAGGACTTAT Asc1 
11g11770-R AAGGCGCGCCTGCCTAGACTTGTATGATGA 

11g11960 11g11960-F AATGGCGCGCCGGGTCAAGTCGTCGCTGTCT AscI 
11g11960-R AACGGCGCGCCTTCGTGAATTTCGCCTTGTT 

11g12040 11g12040-F ACCGGCGCGCCAGGGATCAAGTGGGCTATTC AscI 
11g12040-R TGCGGCGCGCCAGATTCGCCTGGTAACTCAC 

11g27430 11g27430-F TTGGCGCGCCCTAACTGATGGATGCGTGAA AscI 
11g27430-R AAGGCGCGCCAGTTTGCATGTGCTGAGAGG 

11g27440 11g27440-F CGGGGTACCAGTCTCCATCCCCGAAACTT XhoI    KpnI  
11g27440-R CCGCTCGAGTTATTTCAGAAAATAGCAGCACCTT 

11g29990 11g29990-F AAGGCGCGCCCATCCTCTGGTTCATCATCT Asc1 
11g29990-R AAGGCGCGCCATCTCTCATCGGCCTAACTA 

11g32210 11g32210-F TAAGGCGCGCCCTCTTGTACCTCGGCGGATG AscI 
11g32210-R TAAGGCGCGCCGCTTTCAGGCTTGCCAACG 

11g35210 11g35210-F TCGGCGCGCCCCTTATGCGTGGGATTAGAA AscI 
11g35210-R ACGGCGCGCCCACTTGAAGCGTCCAGGGTA 

11g35580 11g35580-F AGAGTCGACGACGTGGCTTACAAACAATG SalI KpnI 
11g35580-R CGTGGTACCTGTGATGGGCTCTAATATGC 

11g36410 11g36410-F TCGGCGCGCCGACATTGACGTGGCATTAGA AscI 
11g36410-R ACGGCGCGCCTAAGGATACATAGCCGAAGG 

11g37740 11g37740-F AATGGCGCGCCGAAGAGCCGTGCATGATTAG AscI 
11g37740-R AATGGCGCGCCTTCTCCTGATGCCGCTGTT 
11g37740-2F AATGGCGCGCCGCGTCACATGGCAGTCTAAG AscI 
11g37740-2R AAAGGCGCGCCCTCGTCGTCACCATTCTCGT 

11g37780 11g37780-F CTAGTCTAGACTGGGACAAGGAATAATACA XbaI    SalI  
11g37780-R ACGCGTCGACAACGGATAACAAGAACGAAT 

11g37870 11g37870-F CCGGAATTCACTGAGTGAGTGAGAAATGCTGGAG PstI    EcoRI  



11g37870-R ACGGCTGCAGAGGAAGGGGACGGTGGGTGT 
11g37880 11g37880-F CCGGAATTCCCATGACCGCTACCTCCAAG EcoRI    SalI  

11g37880-R ACGCGTCGACGGTAATGCAGATTTTCCCAACT 
11g39290 11g39290-F CTAGTCTAGATAGGATGTCGTATTGGGTATT XbaI    SalI  

11g39290-R ACGCGTCGACACGACTTTATTGACTTGCTG 
11g39320 11g39320-F CCGGAATTCAGCCAACTTTCGTGTCTATC XhoI    EcoRI 

11g39320-R CCGCTCGAGTGAATCCTTCTACAGGCAAT 
11g39330 11g39330-F AAGGCGCGCCTCCGTGTGGTGAGAGATGCT Asc1 

11g39330-R AAGGCGCGCCATGTTGCCAAAGGGAGAGGT 
11g39340 11g39340-F GTGGGCGCGCCATCCTCAGGTATGCGACAAT AscI 

11g39340-R CTTGGCGCGCCGGCTAAATGGTGGTGACAGT 
11g39730 11g39730-F AAGGCGCGCCCAATCTTCAGCTTCCCTTGA Asc1 

11g39730-R AAGGCGCGCCATATCGCATGGACAGCTTAG 
11g41540 11g41540-F CGGGGTACCTTCTTGTGCGGAAACTTGTGA KpnI    BamHI 

11g41540-R CGCGGATCCCTCCCTTAAATAAAATCCAGATC 
11g42580 11g42580-F AAGGCGCGCCCTAGCTTGATCCGGCCAGAC Asc1 

11g42580-R AAGGCGCGCCTAATTCATGGAGCAGGCGAT 
11g43420 11g43420-F AATGGCGCGCCTTGCCTCCCTGGATTGAAC AscI 

11g43420-R TTGGCGCGCCGGACACTACTAGCCGTTGGA 
11g43700 11g43700-F AAGGCGCGCCTACCCTTCCACCTTAGTTCT Asc1 

11g43700-R AAGGCGCGCCTTCATCTAGTGTGCAGGCAT 
11g44960 11g44960-F TTGGCGCGCCAGTCTTTCTTCCTCACGCACCA AscI 

11g44960-R TTGGCGCGCCAAAGTGCCTGCACTGCCCAAAT 
11g44970 11g44970-F TCGGCGCGCCTTGCGATGCATTTGTGATTC AscI 

11g44970-R ACGGCGCGCCTTCATGGCTTCATACAAGGT 
11g45090 11g45090-F CAAGGCGCGCCCGTTGGGTTGTGGAGCATAG AscI 

11g45090-R CCAGGCGCGCCCAGAGGAGGGGTTAGGGCTA 
11g45160 11g45160-F TCGGCGCGCCGAACGGTGGCTTCTGGAATG AscI 

11g45160-R ACGGCGCGCCGGCGAGGTTGATGGTGGAGA 
11g45190 11g45190-F TTGGCGCGCCCTCGGAAGAGATGGAACAGTTG AscI 

11g45190-R TTGGCGCGCCCGGAGTTACCTACACACCTACA 
11g45930 11g45930-F ACGGCGCGCCCGCACTAGCACCATCCTGAA AscI 

11g45930-R TCGGCGCGCCCACGCCACCGATTGAACTTA 
11g45980 11g45980-F AAGGCGCGCCGCTTCTTGCGGACTACTGTT Asc1 

11g45980-R TTGGCGCGCCGTGTTGCCCTATTGATTTGT 
11g47780 11g47780-F AAGGCGCGCCTTAACCTGCATACCACTCGT Asc1 

11g47780-R AAGGCGCGCCACGGGATAGGTGATTCGACA 
12g03080 12g03080-F TATGGCGCGCCCAGAAACAGCAACGGGAGTG AscI 

12g03080-R TATGGCGCGCCTGAGACAAAGGAGTGGCACG 
12g17410 12g17410-F AAGGCGCGCCTTGATTCCCACTAAAACGCA Asc1 

12g17410-R AAGGCGCGCCATTGGGTGGTGGACTAAGCA 
12g29280 12g29280-F TATGGCGCGCCCCCAACCAGCACCTATTCAA AscI 

12g29280-R AAAGGCGCGCCATCTCGTGCGGTCGTGTTAT 
12g29710 12g29710-F ACGGCGCGCCCCATCATCTAGTTATGCTAA AscI 

12g29710-R TCGGCGCGCCAGGGCTCTTACAGTAGGTTG 
12g31200 12g31200-F CCGGAATTCGGTTTGAAGCCGACTCGAT EcoRI 

12g31200-R CCGGAATTCGTCTCAAGGAAGCGCATCTC 
12g32790 12g32790-F ACCGGCGCGCCCTTGATTTGTCGTCGAGTCT AscI 

12g32790-R GATGGCGCGCCGGGCTGTATATCGACCAAAC 
12g36730 12g36730-F ACGGCGCGCCGTTTGACTCTCCATTCTTCC AscI 

12g36730-R TCGGCGCGCCGGTGGCACAGACTCCTAATA 
 
�

  



Table S3. List of the cloned genes and their donors. In the cloned 332 NBS-LRR genes, all have 
their own promoters and terminators except for 20 genes (6%) which are marked with CDS. Those 
genes have the rice promoter and terminator of Pi9. 

No. Loci Donor Gene/CDS length (bp) No. Loci Donor Gene/CDS length (bp) 

1 01g02250 Q2436 5957 �  

2 01g02250 MH63 5957 

3 01g05600 Q2436 5945 

4 01g05600 TTP 5945 

5 01g16390 MH63 7585 

6 01g16400 GM2 6400 

7 01g16400 MH63 6400 

8 01g16400 Q2436 6400 

9 01g16400 TDK 6400 

10 01g20720 Q2436 6830 

11 01g20720 TDK 6830 

12 01g20720 GM2 6830 

13 01g20720 MH63 6830 

14 01g21240 TTP 7060 

15 01g23380 TDK 1780 CDS 

16 01g23380 MH63 1780 CDS 

17 01g23380 GM2 1780 CDS 

18 01g23380 TTP 1780 CDS 

19 01g24820 GM2 6000 

20 01g24820 MH63 6000 

21 01g24820 TTP 6000 

22 01g24820 TDK 6000 

23 01g24820 Q2436 6000 

24 01g25740 TTP 5662 

25 01g35250 TTP 3500 CDS 

26 01g35250 GM2 3500 CDS 

27 01g57270 GM2 8002 

28 01g57340 MH63 3899 CDS 

29 01g57340 TTP 3899 CDS 

30 01g57870 GM2 6000 

31 01g57870 TDK 6000 

32 01g57870 TTP 6000 

33 01g57870 Q2436 6000 

34 01g57870 MH63 6000 

35 01g72390 TTP 5100 

36 01g72390 MH63 5100 

37 01g72390 TDK 5100 

38 01g72680 TDK 5384 

39 01g72680 Q2436 5384 

40 02g02640 TTP 8812 

41 02g09790 TTP 5076 

42 02g16270 GM2 4500 

43 02g16270 Q2436 4500 

44 02g16270 MH63 4500 

45 02g16270 TDK 4500 

46 02g16270 TTP 4500 

47 02g18510 TDK 6327 

48 02g19750 MH63 6200 

49 02g25900 MH63 6414 

50 02g25900 TTP 6414 

51 02g25900 Q2436 6414 

52 02g27540 TTP 6452 

53 02g27540 Q2436 6452 

54 02g27540 GM2 6452 

55 02g30150 GM2 6004 

56 02g30150 TDK 6004 

57 02g30150 Q2436 6004 

58 02g30150 TTP 6004 

59 03g20840 TTP 7644 

60 03g20840 Q2436 7644 

61 03g37720 TTP 6100 

62 03g37720 GM2 6100 

63 03g37720 Q2436 6100 

64 03g37720 MH63 6100 

65 03g37720 TDK 6100 

66 03g38330 GM2 5241 

67 03g38330 MH63 5241 

68 03g38330 Q2436 5241 

69 03g38330 TTP 5241 

70 03g38330 TDK 5241 

71 03g48320 Q2436 7000 

72 03g48320 GM2 7000 

73 03g48320 MH63 7000 

74 03g50150 MH63 5624 

75 03g50150 TTP 5624 

76 03g63200 TTP 7284 

77 03g63200 GM2 7284 

78 04g21890 TDK 5300 

79 04g24700 GM2 7776 

80 04g24700 TDK 7776 

81 04g24700 MH63 7776 

82 04g30660 TTP 4298 

83 04g30660 TDK 4298 

84 04g30930 TTP 6700 

85 04g46300 TDK 6100 

86 04g53050 Q2436 7300 

87 05g12770 TTP 6800 

88 05g12770 TDK 6800 

89 05g12770 Q2436 6800 

90 05g12770 GM2 6800 

91 05g16200 GM2 6500 

92 05g16200 Q2436 6500 
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No. Loci Donor Gene/CDS length (bp)

93 05g16200 MH63 6500 

94 05g23990 GM2 5700 

95 05g23990 TTP 5700 

96 05g23990 Q2436 5700 

97 05g30220 TTP 7937 

98 05g30220 GM2 7637 

99 05g31530 GM2 10827 

100 05g31570 Q2436 8200 

101 05g34220 Q2436 7600 

102 05g34220 GM2 7600 

103 05g34220 MH63 7600 

104 05g40150 TDK 7334 

105 05g40150 TTP 7334 

106 05g40150 Q2436 7334 

107 05g40160 Q2436 6263 

108 05g40160 TTP 6263 

109 06g06380 TTP 7491 

110 06g06380 TDK 7491 

111 06g06380 GM2 7491 

112 06g06380 Q2436 7491 

113 06g06390 TDK 6078 

114 06g06390 Q2436 6078 

115 06g06390 GM2 6078 

116 06g06390 TTP 6078 

117 06g06860 Q2436 6999 

118 06g15730 TTP 6067 

119 06g15730 GM2 6067 

120 06g15750 TTP 6432 

121 06g17880 TTP 6676 

122 06g17880 MH63 6676 

123 06g17950 Q2436 6200 

124 06g17950 GM2 6200 

125 06g20050 GM2 6646 

126 06g22460 TTP 5229 

127 06g22460 GM2 5229 

128 06g41670 Q2436 5468 

129 06g41670 TTP 5468 

130 06g45690 MH63 6203 

131 06g48520 GM2 4442 

132 06g48520 MH63 4442 

133 06g48520 TTP 4442 

134 06g48520 Q2436 4442 

135 06g48520 TDK 4442 

136 07g04900 TTP 6269 

137 07g04900 GM2 6269 

138 07g04900 MH63 6269 

139 07g04900 Q2436 6269 

140 07g04900 TDK 6269 

141 07g08890 GM2 5917 

No. Loci Donor Gene/CDS length (bp)

142 07g08890 Q2436 5917 

143 07g08890 MH63 5917 

144 07g08890 TDK 5917 

145 07g08890 TTP 5917 

146 07g17220 GM2 6000 

147 07g17230 Q2436 6626 

148 07g17230 TDK 6626 

149 07g17230 GM2 6626 

150 07g17230 MH63 6626 

151 07g27370 GM2 5705 

152 07g27370 TTP 5705 

153 07g27370 MH63 5705 

154 07g33730 GM2 7005 

155 08g01580 TTP 6733 

156 08g01580 GM2 6733 

157 08g01580 Q2436 6733 

158 08g05800 MH63 6438 

159 08g05800 TTP 6438 

160 08g05800 GM2 6438 

161 08g05800 TDK 6438 

162 08g05800 Q2436 6438 

163 08g07340 TTP 5753 

164 08g07340 Q2436 5753 

165 08g07390 Q2436 8594 

166 08g07390 GM2 8594 

167 08g07774 Q2436 7091 

168 08g09110 TTP 6917 

169 08g09110 TDK 6917 

170 08g09430 TDK 5240 

171 08g09430 GM2 5240 

172 08g09430 MH63 5240 

173 08g09430 Q2436 5240 

174 08g10430 TTP 7000 

175 08g10430 GM2 7000 

176 08g10430 TDK 7000 

177 08g10430 MH63 7000 

178 08g10430 Q2436 7000 

179 08g14830 TTP 5610 

180 08g14830 MH63 5610 

181 08g15880 TDK 7437 

182 08g15880 Q2436 7437 

183 08g15880 GM2 7437 

184 08g16070 MH63 6153 

185 08g16120 TTP 6698 

186 08g16460 TTP 6097 

187 08g16460 MH63 6097 

188 08g19694 TTP 5880 

189 08g19694 MH63 5880 

190 08g19694 GM2 5880 



No. Loci Donor Gene/CDS length (bp)

191 08g28540 GM2 5572 

192 08g28540 TTP 5572 

193 08g28540 MH63 5572 

194 08g28540 Q2436 5572 

195 08g28540 TDK 5572 

196 08g32880 TTP 5392 

197 08g32890 TTP 6253 

198 08g32890 MH63 6253 

199 08g43010 TTP 6958 

200 08g43010 TDK 6958 

201 08g43050 TTP 7000 

202 08g43050 TDK 7000 

203 08g43050 MH63 7000 

204 09g13820 GM2 6701 

205 09g13820 TTP 6701 

206 09g13820 TDK 6701 

207 09g14450 MH63 5064 

208 09g14450 GM2 5064 

209 09g14450 Q2436 5064 

210 09g14450 TDK 5064 

211 09g16000 TTP 5507 

212 09g16000 GM2 5507 

213 09g16000 TDK 5507 

214 09g20020 TTP 5913 

215 09g20020 GM2 5913 

216 09g20020 Q2436 5913 

217 09g20020 TDK 5913 

218 09g30220 TTP 5565 

219 09g30220 TDK 5565 

220 09g30220 MH63 5565 

221 09g30220 GM2 5565 

222 10g03369 Q2436 6835 

223 10g03369 MH63 6835 

224 10g04060 MH63 8200 

225 10g04060 TTP 8200 

226 10g04060 Q2436 8200 

227 10g04090 TTP 8072 

228 10g07400 Q2436 7064 

229 10g07400 MH63 7064 

230 10g07400 TDK 7064 

231 10g10360 TTP 5860 

232 10g22510 TTP 5786 

233 10g22510 MH63 5786 

234 10g22510 Q2436 5786 

235 11g03650 TTP 7138 

236 11g03650 TDK 7138 

237 11g06220 TDK 3623 CDS 

238 11g06220 TTP 3623 CDS 

239 11g06220 MH63 3623 CDS 

No. Loci Donor Gene/CDS length (bp)

240 11g06220 Q2436 3623 CDS 

241 11g06220 GM2 3623 CDS 

242 11g11770 Q2436 3405 CDS 

243 11g11960 Q2436 5817 

244 11g12040 Q2436 6200 

245 11g27430 GM2 8000 

246 11g27430 TDK 8000 

247 11g27440 TTP 6519 

248 11g29990 MH63 5768 

249 11g29990 TTP 5768 

250 11g29990 Q2436 5768 

251 11g29990 TDK 5768 

252 11g32210 TTP 9300 

253 11g32210 GM2 9300 

254 11g32210 MH63 9300 

255 11g32210 Q2436 9300 

256 11g35210 GM2 6523 

257 11g35210 TTP 6523 

258 11g35210 Q2436 6523 

259 11g35580 MH63 6240 

260 11g35580 TTP 6240 

261 11g36410 GM2 5837 

262 11g36410 MH63 5837 

263 11g36410 TDK 5837 

264 11g37740 Q2436 5927 

265 11g37780 Q2436 6387 

266 11g37780 GM2 6387 

267 11g37870 GM2 5874 

268 11g37880 TTP 6151 

269 11g37880 TDK 6151 

270 11g37880 Q2436 6151 

271 11g39290 TTP 5601 

272 11g39320 TTP 6237 

273 11g39330 TTP 4848 

274 11g39330 MH63 4848 

275 11g39330 TDK 4848 

276 11g39340 TTP 7418 

277 11g39730 MH63 2921 CDS 

278 11g39730 TDK 2921 CDS 

279 11g39730 Q2436 2921 CDS 

280 11g39730 TTP 2921 CDS 

281 11g41540 TTP 5066 

282 11g41540 TDK 5066 

283 11g42580 Q2436 4438 

284 11g42580 GM2 4438 

285 11g43420 MH63 6400 

286 11g43420 TTP 6400 

287 11g43420 TDK 6400 

288 11g43700 MH63 5823 



No. Loci Donor Gene/CDS length (bp)

289 11g43700 TTP 5823 

290 11g43700 Q2436 5823 

291 11g43700 TDK 5823 

292 11g44960 TTP 5200 

293 11g44970 TTP 5288 

294 11g44970 Q2436 5288 

295 11g44970 GM2 5288 

296 11g45090 TTP 5600 

297 11g45160 TTP 4869 

298 11g45190 TTP 5564 

299 11g45190 MH63 5564 

300 11g45930 TTP 6047 

301 11g45930 Q2436 6047 

302 11g45980 TTP 6727 

303 11g45980 Q2436 6727 

304 11g47780 Q2436 4824 

305 11g47780 MH63 4824 

306 11g47780 GM2 4824 

307 11g47780 TDK 4824 

308 12g03080 TTP 9970 

309 12g03080 GM2 9970 

310 12g03080 Q2436 9970 

311 12g17410 TTP 7409 

312 12g17410 MH63 7409 

313 12g29710 GM2 6874 

314 12g29710 TTP 6874 

315 12g29280 TTP 6800 

316 12g29280 GM2 6800 

317 12g29280 Q2436 6800 

318 12g29280 MH63 6800 

319 12g29280 TDK 6800 

320 12g31200 TTP 3800 CDS 

321 12g31200 GM2 3800 CDS 

322 12g32790 Q2436 5496 

323 12g32790 TDK 5496 

324 12g32790 MH63 5496 

325 12g32790 TTP 5496 

326 12g32790 GM2 5496 

327 12g36730 TTP 6488 

328 12g36730 Q2436 6488 

329 12g36730 GM2 6488 

330 Ap005316 GM2 7500 

331 Ap005316 TTP 7500 

332 Ap005316 Q2436 7500 �  
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Table S4. Locations of the collected isolates of M.oryzae used in this study. These isolates were 
maintained at Nanjing University, Nanjing, China. 
 
Isolates Collected locations Collected years 

YN1 Dali, Yunnan Province at the far southwest of China. 2008 

YN2 Yuxi, Yunnan Province at the far southwest of China 2008 

SC1 Ya’an, Sichuan Province at west of China 2009 

SC2 Mianyang, Sichuan Province at west of China 2009 

CQ1 Beibei, Chongqing city at southwest of China 2009 

CQ2 Wuqi, Chongqing city at southwest of China 2009 

HB1 Wuhan, Hubei Province at central part of China 2008 

AH1 Liu’an, Anhui Province at central part of China 2009 

JS1 Nanjing, Jiangsu Province at east of China 2008 

JS2 Nantong, Jiangsu�Province at east of China 2008 

GD1 Guangzhou, Guangdong Province at south of China 2009 

LN1 Dandong, Liaoning Province at north of China 2009 

  



Table S5. List of 122 R-lines identified and their R-phenotypes specifically to pathogen isolates screened in this study. The M-lines (moderate resistant 
phenotype) identified are listed separately in the bottom.  

Highly strict criteria were applied to determine an R-line in this table: the control cultivars in a plate must be either resistant or susceptible (22% of 
experiments without clear S-phenotypes of S-cultivars were discarded); three replicates for a line in separate plates must have consistent R-phenotypes 
against one or more isolates (at least 27 independent screenings = 3 replicates × 9 isolates for a line); all R-lines identified must be reconfirmed with three 
more replications as above and with additional controls in which the well-known blast R-genes, Pi9 and Pi37, were transferred into the same susceptible 
cultivar(s), respectively. To be identified as R, plant lines must have a resistance phenotype that is equal or stronger than controls infected with the 
corresponding isolates.  

All transgenic lines were screened by at least nine isolates. However, in a few cases insufficient plants were available due to poor germination or 
survivorship, and in these cases fewer than nin isolates were screened. Unscreened combinations are designated as ND. 

The functional R-genes identified in this Table are not alleles of any cloned locus published previously except for 11 R-lines reported recently (Yang et al. 
2013) 

Gene ID 
Corresponding 
to Nipponbare 
genome 

Transgenic 
Donor 

Transgenic 
Recipients 

CQ1 HB1 LN1 SC2 CQ2 YN1 AH1 JS1 JS2 GD1 SC1 YN2

Additional blast strains 

YN4 B3 21 32 YN3 SC3
12-
4-2 

33 JS3 

01g05600 TTP TP S S S ND ND R S R S S S ND ND ND ND ND ND ND ND ND ND 

01g16400 TDK SH R S R ND ND S S S S S S ND ND ND ND ND ND ND ND ND ND 

01g16400 MH63 TP ND S S ND ND R S S S S S ND ND ND ND ND ND ND ND ND ND 

01g24820 TDK TP S ND S ND ND R S S S S S ND ND ND ND ND ND ND ND ND ND 

01g35250 TTP TP ND S R ND ND R S S ND S R ND ND ND ND ND ND ND ND ND ND 

01g72390 MH63 TP S S S ND ND R S S R S ND ND ND ND ND ND ND ND ND ND ND 

02g27540 Q2436 SH S S R R ND S S S R ND S ND ND ND ND ND ND ND ND ND ND 

02g27540 GM2 SH S S S S ND ND R S R R S ND ND ND ND ND ND ND ND ND ND 

02g35210 TTP TP ND R S S ND ND S S ND S S ND ND ND ND ND ND ND ND ND ND 

03g37720 MH63 SH R S S S S R S S R ND ND ND ND ND ND ND ND ND ND ND ND 

03g37720 TTP TP S S R ND S R S S S ND ND ND ND ND ND ND ND ND ND ND ND 

03g37720 GM2 TP S S S ND S R S R R ND ND ND ND ND ND ND ND ND ND ND ND 

03g63200 GM2 TP S S S S R R S S S ND ND ND ND ND ND ND ND ND ND ND ND 

04g21890 TDK SH ND S S S S R S S R S ND ND ND ND ND ND ND ND ND ND ND 

04g30930 TTP SH R S R S S R S S R ND ND ND ND ND ND ND ND ND ND ND ND 

04g30930 TTP TP ND R S ND S R S R R S ND ND ND ND ND ND ND ND ND ND ND 



05g23990* TTP SH S R S S R ND R ND ND S ND R ND ND ND S ND R ND S ND 

05g23990* Q2436 SH S S S R ND ND S S R S S ND ND ND ND ND ND ND ND ND ND 

05g23990* GM2 SH S S S R ND ND S S S S S ND ND ND ND ND ND ND ND ND ND 

05g23990* TTP TP S S S ND R ND R S R S ND S ND ND ND S ND S ND S ND 

05g30220* TTP SH R R S S S S S S R S ND ND ND ND ND ND ND ND ND ND ND 

05g30220* GM2 TP R S S S R S S S S ND ND ND ND ND ND ND ND ND ND ND ND 

05g31530 GM2 SH ND S R ND ND R ND S S S S ND ND ND ND ND ND ND ND ND ND 

05g40150 TTP SH S S S R S S S S S ND ND ND ND ND ND ND ND ND ND ND ND 

05g40150 Q2436 SH S S S R S S S S S S S ND S ND ND ND ND ND ND ND ND 

05g40150 TTP TP R S S S R R S S S ND ND ND ND ND ND ND ND ND ND ND ND 

05g40150 Q2436 TP R S S S R R S S S ND ND ND ND ND ND ND ND ND ND ND ND 

05g40160 Q2436 SH ND R ND S S S R S R ND ND ND ND ND ND ND ND ND ND ND ND 

05g40160 TTP SH S ND R S S S R S S ND S ND ND ND ND ND ND ND ND ND ND 

05g40160 TTP TP R S S S ND R S S R ND S S S ND ND ND ND ND ND ND ND 

06g06380 TTP SH ND R R R R R S R ND S R R R R S S S R ND ND ND 

06g06380 GM2 SH R S S S S S S S S ND ND ND ND ND ND ND ND ND ND ND ND 

06g06380 Q2436 SH S S S S S S S S R S S ND S ND ND ND ND ND ND ND ND 

06g06380 TTP TP ND R R ND S S S S ND ND R ND ND ND ND ND ND ND ND ND ND 

06g06380 MH63 SH R R S ND S S S S S ND ND ND ND ND ND ND ND ND ND ND ND 

06g06390 TTP SH R R R S S S S S R ND R R S ND ND R ND R ND R ND 

06g06390 GM2 TP ND S R S ND R S S R ND ND ND ND ND ND ND ND ND ND ND ND 

06g06390 TTP TP S S S S ND R S S R ND ND ND ND ND ND ND ND ND ND ND ND 

06g15730 TTP SH S S S S S ND S ND ND S S R ND ND ND S ND S ND S ND 

06g15730 GM2 SH S S S S S ND S ND ND S S S ND ND ND S ND R ND S ND 

06g15730 GM2 TP ND ND S ND ND S S S R S S S ND ND ND ND ND ND ND ND ND 

06g15750 TTP SH R R S R R R R R ND S S R R R R R R R ND ND ND 

06g17880 TTP TP ND R S S ND ND S S ND S S ND ND ND ND ND ND ND ND ND ND 

06g22460 TTP SH ND S R S ND ND R R ND S S ND ND ND ND ND ND ND ND ND ND 

06g22460 GM2 SH S S R S S S S S S S S ND S ND ND ND ND ND ND ND ND 

06g22460 GM2 TP S S S R R S S S S S S ND S ND ND ND ND ND ND ND ND 

06g41670 Q2436 SH ND S S ND ND S S S S ND R ND ND ND ND ND ND ND ND ND ND 

07g04900 TTP TP S R R ND ND S S S R ND ND ND ND ND ND ND ND ND ND ND ND 



08g01580 GM2 SH S S S S R S S S R S S ND S ND ND ND ND ND ND ND ND 

08g01580 GM2 TP R R S ND S R S S R ND ND R ND ND ND R ND S ND R ND 

08g01580 Q2436 TP S S S R ND ND S S R ND S ND ND ND ND ND ND ND ND ND ND 

08g07340 Q2436 SH R S S S R R S S S ND ND R ND ND ND S ND R ND S ND 

08g07340 TTP TP S S S S ND ND S S R S S ND ND ND ND ND ND ND ND ND ND 

08g07390 Q2436 SH R S S S S S S R S ND ND ND ND ND ND ND ND ND ND ND ND 

08g07390 Q2436 TP ND S S ND ND R S S R S S ND ND ND ND ND ND ND ND ND ND 

08g09110 TTP TP R S S R ND ND S S R S S ND ND ND ND ND ND ND ND ND ND 

08g10430 TTP SH S S S ND S R S ND ND S S R R R S S S S ND ND ND 

08g10430 MH63 TP ND R S S ND ND S S S S S ND ND ND ND ND ND ND ND ND ND 

08g10430 Q2436 TP R S S S ND S S S R ND S S S ND ND ND ND ND ND ND ND 

08g15880 Q2436 SH R S R S R S S S S ND ND R ND ND ND S ND R ND R ND 

08g15880 GM2 SH R S S S R S S S S ND ND R ND ND ND ND ND R R ND R 

08g15880 Q2436 TP S S S S S R S S S ND ND ND ND ND ND ND ND ND ND ND ND 

08g15880 GM2 TP R S S R R R S S R S S S R ND ND ND ND R S ND R 

08g16120 TTP SH ND S R S ND ND S S ND S S ND ND ND ND ND ND ND ND ND ND 

08g16460 MH63 SH R S S R ND ND R S S R S ND ND ND ND ND ND ND ND ND ND 

08g19690 TTP SH ND S S S ND ND R R S S S ND ND ND ND ND ND ND ND ND ND 

08g19690 MH63 SH ND S R S ND ND S S S S S ND ND ND ND ND ND ND ND ND ND 

08g32890 TTP SH S S S S ND ND S R R R S ND ND ND ND ND ND ND ND ND ND 

08g43010 TDK SH S S S R R R S S S ND ND ND ND ND ND ND ND ND ND ND ND 

08g43050 TDK SH S S S S S S ND S ND ND ND S ND ND ND ND ND R R ND S 

08g43050 TTP SH R S S S S ND S S ND ND ND S ND ND ND ND ND R R ND S 

08g43050 MH63 SH S S S S R ND S S ND ND ND S ND ND ND ND ND R R ND S 

08g43050 TTP TP R S S S S S ND S ND ND ND S ND ND ND ND ND R R ND S 

09g30220 GM2 TP S S S S S S R R S ND ND ND ND ND ND ND ND ND ND ND ND 

11g06220 Q2436 TP S S R ND ND R R R R ND S ND ND ND ND ND ND ND ND ND ND 

11g27440 TTP SH S S ND S S R S S ND S S R S R S S S S ND ND ND 

11g32210 GM2 SH S S R ND ND R S S S S ND ND ND ND ND ND ND ND ND ND ND 

11g35210* TTP SH R S S S R ND S R R S ND ND S ND ND ND ND ND ND ND ND 

11g35580 MH63 SH ND S S S ND S R S R ND ND ND ND ND ND ND ND ND ND ND ND 

11g35580 TTP SH S S S S S S S S S ND ND S ND ND ND ND ND R R ND S 



11g35580 TTP TP R S S ND ND S S S S ND ND ND ND ND ND ND ND ND ND ND ND 

11g37780 Q2436 SH S S S R R S S S S ND ND ND ND ND ND ND ND ND ND ND ND 

11g37780 GM2 SH R S R R S S S S S S S ND S ND ND ND ND ND ND ND ND 

11g37780 Q2436 TP S S S S R R S S S ND ND ND ND ND ND ND ND ND ND ND ND 

11g37780 GM2 TP ND S S S S R ND S S S ND ND ND ND ND ND ND ND ND ND ND 

11g37870 GM2 TP S S S S R S S S S ND ND ND ND ND ND ND ND ND ND ND ND 

11g37880 TDK SH ND S R S ND S R R ND S S ND ND ND ND ND ND ND ND ND ND 

11g37880 Q2436 SH R S S R R S S S S S S ND S ND ND ND ND R S ND S 

11g37880 Q2436 TP ND S S ND S R S S S S ND ND ND ND ND ND ND ND ND ND ND 

11g39320 TTP SH ND S R S ND ND R R S S R ND ND ND ND ND ND ND ND ND ND 

11g39330 MH63 TP ND S S S ND ND R S S S R S R ND ND ND ND ND ND R ND 

11g39340 TTP TP S S S S ND S S S R ND ND ND ND ND ND ND ND ND ND ND ND 

11g41540 TTP SH S S S S S S S S ND S S S R R S S S S ND ND ND 

11g41540 TDK SH ND S R S ND ND R S S S R ND ND ND ND ND ND ND ND ND ND 

11g42580 GM2 TP R S R ND ND S S S S ND S ND ND ND ND ND ND ND ND ND ND 

11g44960 TTP SH S S S S R S S S S S S S S ND ND ND ND R R ND S 

11g44960 TTP TP S R S S S R S S R S S S S ND ND ND ND R S ND R 

11g44970* Q2436 SH S S R S S S S S S ND ND ND ND ND ND ND ND ND ND ND ND 

11g44970* GM2 SH S S S S ND R S S R ND S ND ND ND ND ND ND ND ND ND ND 

11g45090* TTP SH S S R ND ND R S S S ND ND ND ND ND ND ND ND ND ND ND ND 

11g45160* TTP TP S S S S ND ND S S R ND S S R ND ND ND ND ND ND ND ND 

11g45190 TTP TP R S R S R S S S S S S S S ND ND ND ND R R ND S 

11g45190 MH63 TP S R R R R R S S R S S R S ND ND ND ND R S R R 

11g45930 Q2436 TP S S S S S R S S S S S ND S ND ND ND ND ND ND ND ND 

11g45980 TTP SH S R S S R S ND ND ND ND ND R ND ND ND S ND R ND S ND 

11g45980 Q2436 SH S S S R S S S S R ND ND ND ND ND ND ND ND ND ND ND ND 

11g45980 TTP TP S S S S R S S ND ND ND ND S ND ND ND S ND S ND S ND 

11g45980 Q2436 TP ND S S S S S R S S ND ND ND ND ND ND ND ND ND ND ND ND 

12g03080 GM2 SH S R R R ND S R R R ND R S S ND ND ND ND ND ND ND ND 

12g03080 GM2 TP S S S S ND ND S S R ND S ND ND ND ND ND ND ND ND ND ND 

12g17410 TTP TP R S S ND ND R S S R ND S ND ND ND ND ND ND ND ND ND ND 

12g29170 GM2 SH S S S ND R S S ND S ND S S ND ND ND ND ND R S ND S 



12g29170 TTP SH S S S R S S S S S ND ND ND ND ND ND ND ND ND ND ND ND 

12g29170 GM2 TP S R R R S S S S S S S ND S ND ND ND ND ND ND ND ND 

12g29170 TTP TP R S S S R R S S S ND ND ND ND ND ND ND ND ND ND ND ND 

12g29280 TTP SH ND S R S S R ND S S R ND ND ND ND ND ND ND ND ND ND ND 

12g32790 GM2 TP R ND R ND ND S R S R ND R S ND ND S ND ND ND ND ND ND 

12g36730 TTP SH R R R R R R R R R R R R R R R R R R ND ND ND 

12g36730 Q2436 SH S S R R R S S S R S S ND S ND ND ND ND ND ND ND ND 

12g36730 GM2 TP S S S S R S S S S ND ND ND ND ND ND ND ND ND ND ND ND 

Ap005316 TTP TP R S ND S ND S S S R ND S ND ND ND ND ND ND ND ND ND ND 

Ap005316 Q2436 TP R R S S ND R R S R ND S S S ND ND ND ND ND ND ND ND 

Pi37 (control) Cloned from 
Nip 

SH R R S S S S S S S S R S ND ND ND ND ND ND ND ND ND 

Pi37 (control) Cloned from 
Nip 

TP S R S S S S S S S S R R ND ND ND ND ND ND ND ND ND 

Pi9 (control) Provided by 
Dr. Bo Zhou 
at Zhejing 
University 

SH S S S S S R S S R S S S ND ND ND ND ND ND ND ND ND 

Pi9 (control) Provided by 
Dr. Bo Zhou 
at Zhejing 
University 

TP S S S S S R S S R S S S ND ND ND ND ND ND ND ND ND 

SH (S-control) S S S S S S S S S S S S S S S S S S S S S 

TP (S-control) S S S S S S S S S S S S S S S S S S S S S 

TTP (R-control) R R R R R R R R R R R R R R R R R R R R R 

GM2 (R-control)�  R R R R R R R R R R R R R R R R R R R R R 

M-lines  
Gene ID 
Corresponding to 
Nipponbare genome

Transgenic  
Donor 

Transgenic 
Recipients 

CQ1 HB1 LN1 SC2 CQ2 YN1 AH1 JS1 JS2 GD1 SC1

06g17880 GM SH S S ND S S S S S M ND S 

09g30220 GM SH ND S S S S M S S S ND S 

11g06220 MH63 TP S S ND S S M S S S ND S 

11g42580 GM SH S M S S S S S S S ND S 



11g32210 MH63 TP S S S S S S S S M ND ND 

11g32210 Q2436 SH S M S S S S S S S ND S 

06g15730 GM TP M S S S S S S S S S ND 

11g39330 TDK TP S S ND S R S S ND ND ND S 

07g17220 GM TP S S M S S S S S S ND ND 

AC-MH-12 MH63 TP S S S S S S S S ND ND M 

03g37720 TTP SH S S S M S S S S ND ND M 

AC-GM-3 GM-3 SH S S S ND ND M S S S S S 

06g48520 TTP TP S S ND S S S M S ND S S 

05g23990 Q2436 TP S S S S ND M ND ND S S S 

11g32210 Q2436 TP S ND S ND S S ND S M ND S 

12g03080 TTP TP S S S S S M ND S S ND S 

12g03080 Q2436 TP S S S ND ND S S S M ND S 

08g10430 Q2436 SH S S S S ND S S S M ND S 

08g10430 GM TP S S ND S S ND S S M S S 

06g17950  Q2436 TP S S M S S S S ND ND S S 

Ap005316  GM TP S M S S S S S ND S S ND 

Ap005316  Q2436 SH S M S S S S S S ND S ND 

08g07390  GM SH M S ND S S S ND S S S S 

08g07390  GM TP S S S ND S S ND S M ND S 

06g06380  Q2436 TP M ND S S S S ND S S S ND 

08g43050  TDK TP S S S S ND S S S M S ND 

11g35210  Q2436 TP S S ND S ND S S M S ND S 

6g17950  GM SH M ND S S S ND S S S ND S 

6g17950  GM TP S M ND S S S ND S S S S 

05g30220  GM SH ND S S S M S S S S ND S 

R, Resistance; S, Susceptibility; ND, Not determined; M, Moderate resistance 
* The names of 11 R-lines reported recently are Os11g35210-TTP-SH, Os05g30220-TTP-SH, Os05g30220-GM-TP, Os05g23990-TTP-SH, Os05g23990-TTP-TP, 
Os05g23990-Q2436-SH, Os05g23990-GM-SH, Os11g44970-Q2436-SH, Os11g44970-GM-SH, Os11g45160-TTP-TP and Os11g45090-TTP-SH, which correspond to 
OspTetep-Rp1F, OspTetep-Rp1G, OspGM-Rp1G, OspTetep-Rp3B-SH, OspTetep-Rp3B-TP, OspQ2436-Rp3B-SH, OspGM-Rp3B-SH, OspQ2436-AC-C-SH, OspGM-AC-C-SH, 
OspTTP-1-AC-C-TP, and OspTTP-2-AC-C-SH, respectively in Yang et al. 2013.   
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7DEOH�6�. Evaluation of rice panicle blast resistance in an experimental paddy field at Nanjing 
University Xianlin Campus, China. 4×8 plants were planted for each rice line. The blast spores, 
purchased from Jiangsu Academy of Agricultural Science, Nanjing, China, were injected into the 
leaf sheaths of emerging panicles. The proportions of diseased grains per panicle were examined 
three weeks after inoculation based on 11 classes from 0 (no diseased grain) to 10 (100% diseased 
grain) according to the description of Asaga (1981). The phenotypes for leaf blast resistance were 
from Table S5.�

R,Resistance; S, Susceptibility; M, moderate resistance 
 
Reference 
Asaga K. (1981) A procedure for evaluating field resistance to blast in rice varieties. J Cent Agri Stn 35:51-138 
� �

Gene ID 
Corresponding to 
Nipponbare 
genome 

Transgenic 
Donor 

Transgenic 
Recipients

Phenotypes of panicle 
blast test in the natural 
field 

Phenotypes of 
leaf blast test 
(Resistance blast 
strains) 

Percentage 
diseased 
grains 

Phenotypes

Os06g15750 TTP SH2 11.7±4.9% R 

R ( CQ1, HB1, 
SC2, CQ2, YN1, 
AH1, JS1, YN2, 
YN4, B3, 21, 32, 
YN3, SC3) 

Os12g36730 TTP SH2 7.3±4.2% R 

R (CQ1, HB1, 
LN1, SC2, CQ2, 
YN1, AH1, JS1, 
JS2, GD1, SC1, 
YN2, YN4, B3, 
21, 32, YN3, 
SC3) 

Os08g01580 GM TP309 9.4±6.4% R 
R (CQ1, HB1, 
YN1, JS2, YN2, 
32, 33) 

Os08g15880 Q2436 SH2 12.6±5.5% R 
R (CQ1, LN1, 
CQ2, YN2, SC3, 
33) 

Os11g35210 TTP SH2 10.7±6.3% R 
R (CQ1, CQ2, 
JS1, JS2) 

Os11g32210 MH63 TP309 11.7±3.2% R M (JS2) 
Os08g19694 TTP SH2 31.7±7.6% M R (AH1, JS1) 
Os11g45090 TTP TP309 28.6±6.9% M R (JS2, YN4) 
Os11g45930 Q2436 TP309 74.3±8.2% S R (YN1) 
Os03g63200 GM SH2 78.6±3.7% S S 
Os02g27540 TTP SH2 83.4±3.9% S S 
Os01g16390 MH63 TP309 82.1±4.1% S S 
Os02g18510 TDK TP309 77.3±6.8% S S 
Os02g19750 MH63 SH2 79.1±4.2% S S 
Os11g27430 GM SH2 75.6±8.8% S S 
Os03g50150 TTP SH2 82.9±2.6% S S 
Os01g21240 TTP SH2 76.4±6.4% S S 
Os05g12770 TTP SH2 78.7±6.9% S S 
TTP (control)   4.1±2.4% R R 
GM (control)   5.9±3.6% R R 
SH2 (control)   83.1±3.7% S S 
TP309(control)   84.9±4.2% S S 



7DEOH� 6�� Phenotypes of five resistant and two highly susceptible rice cultivars screened by 21 
isolates. 

  Rice cultivars 
Isolates 

TTP 
(Donor) 

GM2 
(Donor) 

Q2436 
(Donor) 

MH63 
(Donor) 

TDK 
(Donor) 

Shin2 
(Recipient) 

TP309   
(Recipient)

CQ1 R R R R R S S 
HB1 R R R R MR S S 
LN1 R R R R R S S 
SC2 R R R R R S S 
CQ2 R R R R R S S 
YN1 R R R R R S S 
AH1 R R R R R S S 
JS1 R R R MR R S S 
JS2 R R R R R S S 
GD1 R R MR R MR S S 
SC1 R R R R R S S 
YN2 R R R R MR S S 
YN4 R R MR R R S S 
B3 R R R R MR S S 
21 R R R MR R S S 
32 R R R R R S S 
YN3 R R R MR MR S S 
SC3 R R R R R S S 
12-4-2 R R MR R R S S 
33 R R R R R S S 
JS3 R R R R R S S 

The R indicates that no evidence of infection was observed on the rice leave; MR indicates only brown 
specks with smaller than 1 mm in diameter but without sporulation on the leave; S represents typical 
spindle-shaped blast lesions with at least 3 mm in diameter on the leave (Fig. S5) 

TTP and GM2 are well known resistant lines to rice blast disease. In fact, TTP was identified as a blast 
R-resource 50 years ago by IRRI (Ou and Jennings 1969). Many previous studies have also reported that these 
two rice cultivars are resistant to most of the pathogenic races of the blast fungus Magnaporthe grisea (Barman et 
al. 2004; Peng et al. 1995; Padmanabhan et al. 1974; Wu et al. 2005). These two plant lines were widely used in 
breeding program at IRRI and China, for developing high-yielding blast-resistant cultivars due to their durable 
resistance to broad spectrum disease (Ou 1980; Wu et al. 2007). In addition, a long-term nationwide evaluation of 
blast resistance of 38,000 rice accessions by 33 Chinese rice research groups showed that TTP and GM2 are 
highly resistant to rice blast strains in China, whereas Tadukan and MH63 had medium levels of resistance to 
these pathogens (Peng et al. 1996). These results are consistent with our phenotyping results screened by 21 
isolates. 
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Table S9. Ten clades identified from the cloned 332 candidate genes which contain significantly 
more blast R-genes relative to that expected based from a random distribution among clades (P 
<0.05).  

In our study, 98 blast R-genes, out of 332 cloned genes from 95 selected clades in Supplementary Fig. 1, 
were identified. In these 95 clades, 25 have five or more cloned genes; we considered this number the minimum 
necessary for testing whether a clade contains more functional R-genes than expected.  We randomly assigned a 
R phenotype to 98 genes in the 95 clades and calculatde the ‘R-gene’ number in each of the 25 clades. This 
process was repeated 10,000 times to determine a null distribution of ‘R-genes’ per clade. When the number of 
observed R-genes (identified R-genes) and expected R-genes (‘R-genes’ by random simulation) were compared for 
each of 25 clades, 10 clades were identified as significantly different from the null expectation (P <0.05). These 
clades contain 61 out of 98 identified R-genes (62%), suggesting an uneven distribution of blast R-genes on the 
tree of Supplementary Fig. 1 (the clade number in the first column is corresponding to the marked 10 clades in Fig. 
S1).  
Clades in 
Supplementary 
Fig. 1 

Numbers 
of Genes 

Observed 
R-genes 

Expected 
P value 

R-genes Numbers out of the 10,000 iterations 

1 13 7 

0 123  
1 647  
2 1555  
3 2362  
4 2333  
5 1687  
6 886  
7 304 =0.04 
8 84 
9 16 
10 3 
11 0 
12 0 
13 0 

2 8 7 

0 553  
1 1937  
2 2956  
3 2590  
4 1387  
5 444  
6 119  
7 13 0.001 
8 1 

3 7 5 

0 730  
1 2424  
2 3239  
3 2272  
4 1018  
5 274 0.032 
6 36 
7 7 

4 7 5 

0 730  
1 2424  
2 3239  
3 2272  
4 1018  
5 274 0.032 
6 36 
7 7 

5 6 5 

0 1149  
1 2992  
2 3232  
3 1883  
4 609  
5 124 0.014 
6 11 

6 22 10 

0 0  
1 41  
2 212  
3 599  
4 1168  



5 1681  
6 1909  
7 1763  
8 1297  
9 743  
10 378 0.05 
11 143 
12 57 
13 5 
14 4 
15 0 
16 0 
17 0 
18 0 
19 0 
20 0 
21 0 
22 0 

7 8 7 

0 553  
1 1937  
2 2956  
3 2590  
4 1387  
5 444  
6 119  
7 13 0.001 
8 1 

8 8 6 

0 553  
1 1937  
2 2956  
3 2590  
4 1387  
5 444  
6 119 0.011 
7 13 
8 1  

9 5 4 

0 1626  
1 3552  
2 3172  
3 1316  
4 310 0.033 
5 24 

10 7  5 

0 730  
1 2424  
2 3239  
3 2272  
4 1018  
5 274 0.032 
6 36 
7 7 

 
 
 
  



7DEOH�6����Eight R-genes identified from 110 transgenic lines screened independently by one blast 
isolate at Dr. Pan’s lab at South China Agricultural University (50 and 60 lines screened by 
CHL346 and EL0917, respectively). 
 

Gene ID 
Transgenic 
Donor 

Transgenic 
Recipients 

Phenotype 
Screening by only one 
blast strain in Pan’s lab 
(Strain) 

Screening by 12 blast 
strain in Tian’s lab  
(Strains) 

06g15750 TTP Shin2 R (CHL346) 
R (CQ1, HB1, SC2, 
CQ2, YN1, AH1, 
JS1, YN2) 

11g44960 TTP TP309 R (CHL346) R (HB1, YN1, JS2) 
05g40150 Q2436 TP309 R (CHL346) R (CQ1, CQ2, YN1) 
11g35580 TTP TP309 R (EL0917) R (CQ1) 

12g36730 TTP Shin2 R (EL0917) 

R (CQ1, HB1, LN1, 
SC2, CQ2, YN1, 
AH1, JS1, JS2, GD1, 
SC1, YN2) 

06g06380 TTP Shin2 R (EL0917) 
R (HB1, LN1, SC2, 
CQ2, YN1, JS1, SC1, 
YN2) 

08g10430 MH63 Shin2 R (EL0917) S 
08g16460 TTP Shin2 R (EL0917) S 
R, Resistance; S, Susceptibility 
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7DEOH�6����Co-segregation analysis of the 15 broadly effective R-genes during infection of isolates.  

Gene ID 
Correspond
ing to 
Nipponbare 
genome 

Transg
enic 
Donor 

Transg
enic 
Recipi
ents 

C
Q1

H
B
1 

LN1 
S
C
2 

C
Q
2 

Y
N
1 

A
H
1 

JS
1 

JS2 
GD
1 

SC
1 

Y
N2 

To
tal

Cosegreg
ation of 
resistance 
(No.-R/N
o.-S)  

06g06380 TTP SH 
N
D 

R R R R R S R ND S R R 
  

Number of resistant plants 
 

22  31  
2
5 

29 33 
 

31 
  

24  24  
21
9 3.13 

Number of susceptible plants 4  7  9 9 13 13 6  9  70 

06g06390 TTP SH R R R S S S S S R ND R R 

Number of resistant plants 29  31  21  
     

28  
 

33  31  
17
3 3.09 

Number of susceptible plants 7 15  8  4  10  12  56 

06g15750 TTP SH R R S R R R R R ND S S R 

Number of resistant plants 14  36  
 

3
1 

27 33 29 36 
   

33  
23
9 

2.78 
Number of susceptible plants 3 12  

 
1
5 

12 10 11 9  
   

14  86 

08g01580 
GM2 TP R R S 

N
D

S R S S R ND ND R 
  

Number of resistant plants 44  26  
   

35 
  

28  
  

24  
15
7 3.57 

Number of susceptible plants 7 5  11 14  7  44 

08g15880 
Q243
6 SH 

R S R S R S S S S 
R(S
C3) 

R(3
3) 

R 
  

Number of resistant plants 22  
 

34  
 

35 
    

26 29 27  
17
3 3.39

Number of susceptible plants 5 12  7 7 9 11  51 

08g15880 
GM2 

SH 
R S S S R S S S 

R(12-
4-2) 

R(S
C3) 

R(J
S3) 

R 
  

Number of resistant plants 38  
   

28 
   

25 28 31 29  
17
9 3.25

Number of susceptible plants 7 11 5 9 10 13  55 

08g15880 
GM2 

TP 
R S 

R(Y
N4) 

R R R S S R 
R(S
C3) 

R(J
S3) 

S 
  

Number of resistant plants 25  
 

29 
2
3 

29 33 
  

24  21 24 
 

20
8 2.85 

Number of susceptible plants 11  10 8 9 10 9  7 9 73 

11g06220 
Q243
6 

TP S S R 
N
D

N
D

R R R R ND S 
N
D   

Number of resistant plants 
  

27  
  

31 35 26 24  
   

14
3 2.86 

Number of susceptible plants 8  12 11 8  11  50 

11g44960 
TTP 

TP 
S R S S S R S S R 

R(S
C3) 

R(J
S3) 

S 
  

Number of resistant plants 
 

25  
   

29 
  

24  36 31 
 

14
5 3.30

Number of susceptible plants 7  6 10  11 10 44 

11g45190 
TTP TP R S R S R S S S 

R(12-
4-2) 

R(S
C3) 

S S 
  

Number of resistant plants 31  
 

28  
 

28 
   

22 32 
  

14
1 3.13

Number of susceptible plants 9 10  9 5 12 45 

11g45190 
MH63 

TP 
S R R R R R S 

R(
33)

R 
R(S
C3) 

R(J
S3) 

R 
  



Number of resistant plants 
 

63  75  
7
5 

67 71 
 

84 77  73 79 74  
73
8 

2.88

Number of susceptible plants 
 

26  21  
1
9 

21 26 
 

31 32  21 31 28  
25
6  

12g03080 
GM2 

SH 
S R R R 

N
D

S R R R ND R S 
  

Number of resistant plants 
 

22  29  
2
6   

30 28 31  
 

25  
 

19
1 3.29 

Number of susceptible plants 10  11  7 8 7  9  6  58 

12g32790 
GM2 TP R 

N
D 

R 
N
D

N
D

S R S R ND R S 
  

Number of resistant plants 31  
 

29  
   

29 
 

33  
 

36  
 

15
8 2.98 

Number of susceptible plants 8 7  14 10  14  53 

12g36730 TTP SH R R R R R R R R R R R R 

Number of resistant plants 78  65  84  
7
4 

89 69 78 71 82  85  88  81  
94
4 

3.06 
Number of susceptible plants 15  21  21  

2
9 

31 33 28 24 32  21  34  19  
30
8 

Ap005316 
Q243
6 

TP R R S S 
N
D

R R S R ND S S 
  

Number of resistant plants 35  21 
   

28
  

38  
   

12
2 2.98

Number of susceptible plants 7 6 10 18  41 
R, Resistance; S, Susceptibility; ND, Not detected; No.-R/No.-S, Ratio of number of resistant plants to number of 
susceptible plants. 

 
 
 
  




