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Abstract: Different types of acids from fermentation environment or industrial microorganisms exist during fermentation
process. Acids may inhibit growth and metabolism of industrial strains, namely acid stress. The tolerance mechanisms of
acid stress include regulation of intracellular proton concentration, protection and restoration of intracellular

macromolecules, changes in cell membrane composition and acid stress response at whole cell level. Screening and
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modification methods have been applied to improve acid-stress tolerance of industrial strains for decades. In this review, we

provide insights into acid-stress tolerance of industrial microorganisms and address the modification of microbial pathways

to improve acid-stress tolerance.

Keywords. industrial strain, acid stress, tolerance mechanism, modification method, strains modification
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Tablel Mechanisms of protecting main industrial microorganisms from acid stress’®”
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Table2 Examplesof improvingindustrial microorganisms acid stress resistance by artificial modification

Mechamisms Strategies

Performances References

F,-F, ATPase Overexpression of AtMtATP6
Protein protection and
repairmen dnaK

Cell b

¢ metmbrane Disruption of FPSL
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Introducing exogenous
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Combining a NADH-consuming
acetate consumption pathway and
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biosynthetic pathway an NADH-producing xylose

utilization pathway

Heterologous expression of E. coli

Heterologous expression of E. coli

Increased the resistance to pyruvic acid
stresses of S. cerevisiae

The maximum biomass of L. lactis
increased 1.44-fold in the presence of [56]
0.5% lactic acid

Increased cell growth and ethanol yield
of S. cerevisiae under acetic acid stress
Significantly increased survival rate of
L. lactis when challenged at pH 4.0

[55]

[57]

(58]

Reduced the toxicity of acetic acid of S.

o [59]
cerevisiae
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