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Motivation and Aim: L-Valine is an essential branched-chain amino acid for humans and 
animals: it is widely added in the products of food, medicine, and feed. L-leucine is 
predominantly produced through microbial fermentation by using Corynebacterium 
glutamicum as host bacteria. In recent years, continuing efforts have been made in 
revealing the mechanisms and regulation of L-valine biosynthesis in C. glutamicum with 
the goal for genetic engineering the industrially competitive L-valine-producing 
C. glutamicum strains. 
It is known that the ilvBNC operon of C. glutamicum encodes acetohydroxy acid 
synthase and isomeroreductase, which are key enzymes of L-valine synthesis. Morbach 
et al. [1] have shown that the ilvBNC transcription is controlled by an attenuation 
mechanism involving antitermination. In this study, we have built the computer model 
of ilvBNC attenuator secondary structure and examined it by introducing the mutations 
into the attenuator region and measuring the ilvB transcription level and valine 
production of the mutant strains. 
Results: The RNA secondary structures of the attenuator region were calculated using 
the unafold [2] and GArna [3] programs. The attenuator consists of two hairpins that 
compete for pairing with GCC triplet (Fig. 1). It is important that low-barrier GCC-
pairing transition between these hairpins allows fast switching between terminator and 
antiterminator modes thus providing fluent regulation of ilvB transcription. Using this 
model and mainly focusing on the triplet critical region, we suggested five single and 
one double mutations and predicted their effect on the level of ilvB transcript. Some of 
these mutations were expected to increase the valine levels while others would retain it. 
Then we experimentally tested our predictions and found that they are confirmed by 
experiment. In particular, we observed that two of the mutations drastically change 
valine production as much as increase it up to 28 times compared to the wild type. 
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Fig. 1. Predicted RNA secondary structure of the wild type of the ilvBNC attenuator of C. glutamicum. 
The antiterminator and terminator hairpins are left and right, correspondingly. The rectangular shows the 

critical region for attenuator regulation 
 
 
Conclusion: In this work, we built the model of the ilvBNC attenuator of C. glutamicum 
and supported it with the measurement of ilvB transcription level and valine production 
of the mutant strains. This provides one of the key elements for modelling the regulation 
of L-valine biosynthesis and for engineering the efficient L-valine-producing 
C. glutamicum strains. 
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