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Mutation in acetolactate synthase of Sagittaria trifolia resistant to
bensulfuron-methyl
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Abstract In recent years, Sagittaria trifolia L. has been a serious problem in paddy fields in northeast of China.
It is very difficult to control by bensulfuron-methyl in some areas. The objective of this study is to understand the
molecular mechanism of the resistance to bensulfuron-methyl in S. trifolia and to find the specific mutation sites in
amino acid sequence of acetolactate synthase (ALS) in the resistant S. trifolia populations. Fragments encoding the
ALS were amplified and cloned from susceptible (S) and resistant (H4) S. trifolia populations to bensulfuron-
methyl, respectively, and sequenced subsequently. Sequence analysis showed that H4 population had a mutation at
position 197(Pro). The mutation was Pro-197-Thr, which may be responsible for the resistance to bensulfuron-
methyl in the S. trifolia population. Pro-197-Thr mutation conferring resistance to bensulfuron-methyl is reported
for the first time in S. trifolia .
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Table 1 Primers used for amplification of acetolactate synthase gene in Sagittaria trifolia
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Primer Sequence Annealing temperature  Amplicon size Targeted mutation
Fl AGAGGQAGQGTGTLAAAGALQ 64 926 Alal22, Prol97. Ala205, Asp376. Arg377
R1 TTTCAGGTCGCCACAGATAGAG
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A1-A2: Amplification of ALS fragments from resistant (H4) and susceptible
(S) Sagittaria trifolia populations; B1-B2: Identification of the insertion of
ALS fragments from resistant (H4) and susceptible (S) S. trifolia populations
by PCR; M: DNA Marker DL2000
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Fig.1 Amplification and clone of ALS fragments from
resistant and susceptible Sagittaria trifolia

populations by two pairs of primers
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Table 2 Comparison of the ALS gene and amino acid sequences from the resistant and susceptible Sagittaria trifolia populations

LR B o7 BRI S AT L Y TR P 81

Pojrlgjion Amino acid position, relative sequence of nucleotide and derived amino acid
122 197 205 376 377 574 653 654
A GCA CCT GCG GAT CGT TGG AGT GGT
Ala Pro Ala Asp Arg Trp Ser Gly
S GCG CCC GCG GAT CGC TGG AGT GGA
Ala Pro Ala Asp Arg Trp Ser Gly
H4 GCG ACC GCG GAT CGC TGG AGT GGA
Ala Thr Ala Asp Arg Trp Ser Gly

1) A" BRI s SCH A A 0k R 1 Ak DR Bl 14 2 1 5 LA 0 e 7 e R 1 R 4 ) A s o

A* Arabidopsis thaliana ; Reference sequence for nucleotide and codon numbering is the coding sequence of Arabidopsis thaliana ALS

gene (NM 114714, 2).
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Fig. 2 Corresponding sequence chromatograms of resistant

and susceptible Sagittaria trifolia populations
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