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Rice (japonica) ALS: Os02g0510200, chr. 2 18,236,120-18,238,054; CDS 1,935 bp, 644 AA
 M  A  T  T  A  A  A  A  A  A  A  L  S  A  A  A  T  A  K  T  G  R  K  N  H  Q  R  H  H  V  L  P  A  R  G  R  V  G  A
ATGGCTACGACCGCCGCGGCCGCGGCCGCCGCCCTGTCCGCCGCCGCGACGGCCAAGACCGGCCGTAAGAACCACCAGCGACACCACGTCCTTCCCGCTCGAGGCCGGGTGGGGGC
  A  A  V  R  C  S  A  V  S  P  V  T  P  P  S  P  A  P  P  A  T  P  L  R  P  W  G  P  A  E  P  R  K  G  A  D  I  L  
GGCGGCGGTCAGGTGCTCGGCGGTGTCCCCGGTCACCCCGCCGTCCCCGGCGCCGCCGGCCACGCCGCTCCGGCCGTGGGGGCCGGCCGAGCCCCGCAAGGGCGCGGACATCCTCG
V  E  A  L  E  R  C  G  V  S  D  V  F  A  Y  P  G  G  A  S  M  E  I  H  Q  A  L  T  R  S  P  V  I  T  N  H  L  F  R  
TGGAGGCGCTGGAGCGGTGCGGCGTCAGCGACGTGTTCGCCTACCCGGGCGGCGCGTCCATGGAGATCCACCAGGCGCTGACGCGCTCCCCGGTCATCACCAACCACCTCTTCCGC
 H  E  Q  G  E  A  F  A  A  S  G  Y  A  R  A  S  G  R  V  G  V  C  V  A  T  S  G  P  G  A  T  N  L  V  S  A  L  A  D
CACGAGCAGGGCGAGGCGTTCGCGGCGTCCGGGTACGCGCGCGCGTCCGGCCGCGTCGGGGTCTGCGTCGCCACCTCCGGCCCCGGGGCAACCAACCTCGTGTCCGCGCTCGCCGA
  A  L  L  D  S  V  P  M  V  A  I  T  G  Q  V  P  R  R  M  I  G  T  D  A  F  Q  E  T  P  I  V  E  V  T  R  S  I  T  
CGCGCTGCTCGACTCCGTCCCGATGGTCGCCATCACGGGCCAGGTCCCCCGCCGCATGATCGGCACCGACGCCTTCCAGGAGACGCCCATAGTCGAGGTCACCCGCTCCATCACCA
K  H  N  Y  L  V  L  D  V  E  D  I  P  R  V  I  Q  E  A  F  F  L  A  S  S  G  R  P  G  P  V  L  V  D  I  P  K  D  I
AGCACAATTACCTTGTCCTTGATGTGGAGGACATCCCCCGCGTCATACAGGAAGCCTTCTTCCTCGCGTCCTCGGGCCGTCCTGGCCCGGTGCTGGTCGACATCCCCAAGGACATC
 Q  Q  Q  M  A  V  P  V  W  D  T  S  M  N  L  P  G  Y  I  A  R  L  P  K  P  P  A  T  E  L  L  E  Q  V  L  R  L  V  G
CAGCAGCAGATGGCCGTGCCGGTCTGGGACACCTCGATGAATCTACCAGGGTACATCGCACGCCTGCCCAAGCCACCCGCGACAGAATTGCTTGAGCAGGTCTTGCGTCTGGTTGG
  E  S  R  R  P  I  L  Y  V  G  G  G  C  S  A  S  G  D  E  L  R  W  F  V  E  L  T  G  I  P  V  T  T  T  L  M  G  L  
CGAGTCACGGCGCCCGATTCTCTATGTCGGTGGTGGCTGCTCTGCATCTGGTGACGAATTGCGCTGGTTTGTTGAGCTGACTGGTATCCCAGTTACAACCACTCTGATGGGCCTCG
G  N  F  P  S  D  D  P  L  S  L  R  M  L  G  M  H  G  T  V  Y  A  N  Y  A  V  D  K  A  D  L  L  L  A  F  G  V  R  F
GCAATTTCCCCAGTGACGACCCGTTGTCCCTGCGCATGCTTGGGATGCATGGCACGGTGTACGCAAATTATGCCGTGGATAAGGCTGACCTGTTGCTTGCGTTTGGTGTGCGGTTT
 D  D  R  V  T  G  K  I  E  A  F  A  S  R  A  K  I  V  H  I  D  I  D  P  A  E  I  G  K  N  K  Q  P  H  V  S  I  C  A
GATGATCGTGTGACAGGGAAAATTGAGGCTTTTGCAAGCAGGGCCAAGATTGTGCACATTGACATTGATCCAGCAGAGATTGGAAAGAACAAGCAACCACATGTGTCAATTTGCGC
  D  V  K  L  A  L  Q  G  L  N  A  L  L  Q  Q  S  T  T  K  T  S  S  D  F  S  A  W  H  N  E  L  D  Q  Q  K  R  E  F
AGATGTTAAGCTTGCTTTACAGGGCTTGAATGCTCTGCTACAACAGAGCACAACAAAGACAAGTTCTGATTTTAGTGCATGGCACAATGAGTTGGACCAGCAGAAGAGGGAGTTTC
P  L  G  Y  K  T  F  G  E  E  I  P  P  Q  Y  A  I  Q  V  L  D  E  L  T  K  G  E  A  I  I  A  T  G  V  G  Q  H  Q  M
CTCTGGGGTACAAAACTTTTGGTGAAGAGATCCCACCGCAATATGCCATTCAGGTGCTGGATGAGCTGACGAAAGGTGAGGCAATCATCGCTACTGGTGTTGGGCAGCACCAGATG
 W  A  A  Q  Y  Y  T  Y  K  R  P  R  Q  W  L  S  S  A  G  L  G  A  M  G  F  G  L  P  A  A  A  G  A  S  V  A  N  P  G
TGGGCGGCACAATATTACACCTACAAGCGGCCACGGCAGTGGCTGTCTTCGGCTGGTCTGGGCGCAATGGGATTTGGGCTGCCTGCTGCAGCTGGTGCTTCTGTGGCTAACCCAGG
  V  T  V  V  D  I  D  G  D  G  S  F  L  M  N  I  Q  E  L  A  L  I  R  I  E  N  L  P  V  K  V  M  V  L  N  N  Q  H
TGTCACAGTTGTTGATATTGATGGGGATGGTAGCTTCCTCATGAACATTCAGGAGCTGGCATTGATCCGCATTGAGAACCTCCCTGTGAAGGTGATGGTGTTGAACAACCAACATT
L  G  M  V  V  Q  W  E  D  R  F  Y  K  A  N  R  A  H  T  Y  L  G  N  P  E  C  E  S  E  I  Y  P  D  F  V  T  I  A  K    
TGGGTATGGTGGTGCAATGGGAGGATAGGTTTTACAAGGCGAATAGGGCGCATACATACTTGGGCAACCCGGAATGTGAGAGCGAGATATATCCAGATTTTGTGACTATTGCTAAG
 G  F  N  I  P  A  V  R  V  T  K  K  S  E  V  R  A  A  I  K  K  M  L  E  T  P  G  P  Y  L  L  D  I  I  V  P  H  Q  E
GGGTTCAATATTCCTGCAGTCCGTGTAACAAAGAAGAGTGAAGTCCGTGCCGCCATCAAGAAGATGCTCGAGACTCCAGGGCCATACTTGTTGGATATCATCGTCCCGCACCAGGA
  H  V  L  P  M  I  P  S  G  G  A  F  K  D  M  I  L  D  G  D  G  R  T  V  Y  *
GCATGTGCTGCCTATGATCCCAAGTGGGGGCGCATTCAAGGACATGATCCTGGATGGTGATGGCAGGACTGTGTATTAA

Translated sequence
Variants	MissenseStop gained Stop lostSynonymous
Positions of mutations conferring herbicide resistance in weed plants (8 plus Gly121) are highlighted in bold (nucleotides and amino acids) and red (amino acids)
Number of point mutation positions in the rice ALS CDS:
Non-synonymous 505 (including Missense 485 plus Nonsense/Sense = Stop gained/lost 20), synonymous 180
Total 685 (/1935 bp = 35.4%), non-synonymous/synonymous 2.8

Variation data were taken from six different large scale rice studies available in Ensembl Genomes (release 39):
1. The 3000 Rice Genome Project (2014), an international effort to sequence the genomes of 3,024 rice varieties from 89 countries providing 365,710 variant loci (SNPs and InDels).
2. Whole genome sequencing of 104 elite rice cultivars (Duitama et al. 2015), described as "a comprehensive information resource for marker assisted selection" providing 25,769,548 variant loci.
3. Chip based analysis of 1,310 SNPs across 395 samples (Zhao et al. 2010), described as, "revealing the impact of domestication and breeding on the rice genome".
4. Chip based analysis of approximately 160k SNPs across 20 diversity rice accessions (OryzaSNP, McNally et al. 2009), described as, "revealing relationships among landraces and modern varieties of rice".
5. The Oryza Map Alignment Project (OMAP, Wing et al. 2005): approximately 1.6M variant loci detected by comparing BAC End Sequences from four rice varieties to Japonica. [dbSNP]
6. Adaptive loss-of-function in domesticated rice (Yu et al. 2005): A collection of approximately 3M variant loci from the comparison of the Indica (93-11) and Japonica (‘Nipponbare’) genomes. [dbSNP]
The following genetic markers were remapped to the IRGSP-1.0 assembly by industry collaborator KeyGene:
· 20,483 Quantitative Trait Locus (QTL): 19,435 from Gramene’s legacy QTLs database and 1,048 from the Q-Taro database
· 1,278 genetic markers (990 RFLPs and 288 SSRs) from Gramene’s legacy markers database
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