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Abstract: Zinc-finger proteins have been widely studied due to their highly conserved structures and DNA-binding
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specificity of zinc-finger domains. However, researches on the zinc-finger proteins from microorganisms, especially those
from prokaryotes, are still very limited. This review focuses on the latest progress on microbial zinc-finger proteins,
especially those from prokaryotes and the application of artificial zinc-finger proteins in the breeding of robust strains.
Artificial zinc-finger proteins with transcriptional activation or repression domain can regulate the global gene transcription
of microbial cells to acquire improved phenotypes, such as stress tolerance to heat, ethanol, butanol, and osmotic pressure.
Using the zinc-finger domain as DNA scaffold in the construction of enzymatic system can enhance the catalytic efficiency
and subsequently the production of specific metabolites. Currently, zinc-finger domains used in the construction of artificial
transcription factor are usually isolated from mammalian cells. In the near future, novel transcription factors can be
designed for strain development based on the natural zinc-finger domains from different microbes, which may be used to

regulate the global gene expression of microbial cells more efficiently.

Keywords:  zinc-finger protein, artificial transcriptional factor, strain development, reglation of global gene expression,

environmental stress tolerance
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Table 1 Characterized zinc-finger proteins in microbial strains
Species Gene name Function of the zinc-finger protein Reference
Yeast YmI081W Protein that regulates acetate production [14]
GIS2 Involved in RNA processing and ribosome biogenesis [15]
MGS1 Function in genome stability during undisturbed replication [16]
and in response to DNA damage
Fungi ManR Regulates the expression of mannanase [17]
Rual Activates the ustilagic acid biosynthesis gene cluster [13]
XInR Regulates expression of more than 30 xylanolytic and [5]
cellulolytic genes
Cre-1 Represses transcription of genes associated with utilization of [6]
alternative carbons sources
E. coli UvrA DNA damage-sensing protein involved in bacterial nucleotide [18]
excision repair
YacG Inhibits DNA gyrase [19]
Streptomyces NrdR Represses transcription of ribonucleotide reductases [20]
SgGIkA Glucokinase related to the CCR mechanism in Streptomyces [21]
RsrA Anti-sigma factor that regulate c® in S. coelicolor against [22]
oxidative stresses
Clostridium Smb_G1518 Plays a negative role in butanol tolerance of C. acetobutylicum [23]
C,H, Ros
Agrobacterium tumefaciens 9 bp
Ros 241 Ros 15.5 kDa ( Ros box)
A. tumefaciens ros
Ti
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