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Application of high efficiency promoters in microbial
production of 4-hydroxybutyric acid

Qin Zhou, Jinchun Chen, and Guogiang Chen
School of Life Science, Tsinghua University, Beijing 100084, China

Abstract: 4-hydroxybutyric acid (4HB) is a psychotropic drug used for polymer synthesis such as poly (4-hydroxybutyric
acid) (P4HB) and poly (3-hydroxybutyric acid-co-4-hydroxybutyric acid) (P3HB-co-4HB). 1,4-butanediol (BD) can be
converted to 4-hydroxybutyric acid by alcohol dehydrogenase (DhaT) and aldehyde dehydrogenase (AldD). In this study, high
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efficiency promoters including T7 promoter and Pr promoter were cloned to increase expression of dhaT and aldD, and thus
accelerate the conversion from BD to 4HB. A. hydrophila 4AK4 (pZQO01), the recombinant strain under the control of T7
promoter, produced 6.00 g/L 4HB from 10 g/L BD with the productivity increased by 43.20%. While A. hydrophila 4AK4
(pZQ04), the strain under the control of T7 promoter, produced 4.87 g/L 4HB from 10 g/L BD, and the productivity was increased
by 16.23%. Thus, the gene expression was increased by T7 and Pg, promoters, leading to an accelerated biosynthesis of 4HB.
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Fig. 1 Construction of pZQO01 and pZQ04.
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Table 1 Production of 4-hydroxybutyric acid by A. hydrophila 4AK4 (pZQO01), A. hydrophila 4AK4 (pZQ04),

and the control strain

Strains CDW (g/L) 4HB (g/L) Consumption ratio (%)
4AK4 (ZQ01) 3.88+0.07 6.00+0.08 51.94
4AK4 (pZQO04) 3.79+0.03 4.87+0.04 42.16
4AK4 (pZL-dhaT-aldD) 3.65+0.03 4.19+0.09 36.27

Strains were cultured at 30 °C for 48 h. 10 g/L 1,4-butanediol was added into medium before sterilization. pZQ01 harbored Pg,
promoter, and pZQO04 harbored T7 promoter. CDW: cell dry weight.
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Fig. 2 Effect of 1,4-butanediol concentration on production of 4-hydroxybutyric acid by A. hydrophila 4AK4 (pZQO01).
A. hydrophila 4AK4 (pZQO01) was cultivated in LB medium containing 1,4-butanediol, with its concentration varying
from 10 g/L to 40 g/L. 4HB/CDW represented the 4HB productivity per cell.
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Fig. 3 Effect of 1,4-butanediol concentration on production of 4-hydroxybutyric acid by A. hydrophila 4AK4 (pZQ04).
A. hydrophila 4AK4 (pZQ04) was cultivated in LB medium containing 1,4-butanediol, with its concentration varying
from 10 g/L to 40 g/L. 4HB/CDW represented the 4HB productivity per cell.
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