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Improvement of L-Leucine Production by Modifying Acetohydroxy Acid
Synthase

LIU Ning'?*, XU Jianzhong"?
(1. School of Biotechnology, Jiangnan University, Wuxi 214122, China;2. Key Laboratory of Industrial
Biotechnology, Ministry of Education, Jiangnan University, Wuxi 214122, China)

Abstract: Acetohydroxy acid synthase (AHAS, encoded by the gene ilvBN) is the first rate-limiting
enzyme in L-leucine synthesis pathway. Corynebacterium glutamicum XL-3 was used as the chassis
cell to increase its preference for pyruvate and improve the yield of L-leucine by analyzing and
modifying AHAS. Initially, the amino acid sequence of AHAS was used for homologous modeling.
Then potential mutation sites were identified through alanine scanning of the protein structure. The
optimal mutant was selected by measuring the catalytic activity of the mutant and the L-leucine yield
of the recombinant strain. The results showed that substituting Gln157 with Arg effectively enhanced
the ability of AHAS to catalyze pyruvate, resulting in a final L-leucine production of (23.5+1.8) g/L
in the recombinant strain, which was a 51% increase compared to the parent strain Corynebacterium
glutamicum XL-3. In addition, the yield of by-products L-isoleucine decreased. Therefore, the

rational modification of AHAS could promote the synthesis of L-leucine. The research results have
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important implications for the subsequent use of protein engineering to strengthen the microbial

synthesis of branched-chain amino acids such as L-leucine.

Keywords: acetohydroxy acid synthase, Corynebacterium glutamicum, L-leucine, branched-chain

amino acids, protein engineering
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CCCGCGCAGCCATGCTGGTTAAGGTCTCT
TAACCAGCATGGCTGCGCGGGCGATAGTG
CAGGCACCGCCGGCAAGCTCCGCGCACTG
GAGCTTGCCGGCGGTGCCTGTGGATTCAAT
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TCTGTCCGGACTTGATCAGTTCGCGGA
TCCGGACGCATTGCACTCAACCGCGGTCC
GTGCAATGCGTCCGGATTGGATCAGTT
CCGGAATTCGTGAATGTGGCAGCTTC
GCTCTAGATTAGATCTTGGCCGGAGCCAT
TCCGGACGCATTGCACTCAACCGCGGTCC
GTGCAATGCGTCCGGATTGGATCAGTT
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Fig. 3 Results of molecular docking and enzyme activity

analysis of mutants
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