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Figure 1.  Common DNA deamination types (A)® and GC—AT mutation formed by replication of uracil in DAN
(B).
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Table 1. Comparison of the optimal temperature and pH, substrate specificity and classification of UDGs from
hyperthermophilic archaea.

Organism Toptimum/°C PHoptimum Substrate specifity Family References

Euryarchaeota

T. barophilus 55-75 5.0-7.0 U=U/G>U/T=U/C>U/A Unknown [20]

I > = =~ -> ~

P. furiosus 70 9.0 S;LLLJJ/f UIG=UIAP=UI->UIU v [21]

A. fulgidus 80 480r6.2 U>U/T>U/C=U/G=U/A v [21-23]

M. jannaschii ND ND U/T>U/C>U/G>U/A v [25]

Crenarchaeota

P. aerophilum 70 ND G/U>A/U>ssU v [26]

S. solfataricus 65 ND U/G>U>U/A \Y) [27]

A. pernix 55-65 9.0 SS;; lfJ//C:U/ TEUIAP=UI=UIU -, [29]

ND: Not determined.
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residues (B)?%. The figure was adapted from the S.
tokodaii UDG structure (PDB: 4zby) by Pymol®?. Tha
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Research progress of uracil DNA glycosylase from
hyperthermophilic archaea

Qi Gan, Donghao Jiang, Likui Zhang”

Marine Science & Technology Institute, Department of Environmental Science and Engineering, Yangzhou University,
Yangzhou 225127, Jiangsu Province, China

Abstract: High temperatures accelerate a rate at which deamination of a base forms a damaged base, and further
replication of the deaminated base results in a mutation. Therefore, genomic stability of hyperthermophilic archaea
is facing a challenge of high temperature environments in which they survive. Deamination of cytosine to form
uracil is a common deaminated type, and the replication of uracil in DNA causes a mutation in GC—AT. Uracil
DNA glycosylase (UDG) is a key enzyme in the repair of uracil in DNA. Based on their substrate specificity, UDGs
are divided into six families and are widely distributed in bacteria, archaea, eukaryotes, and some viruses. Genomic
sequences show that hyperthermophilic archaea encode at least one UDG. Currently, UDGs have been extensively
studied for bacteria and eukaryotes, but research on the hyperthermophilic archaea UDGs is relatively rare and is
still in its infancy. In this paper, research progress of hyperthermophilic archaea UDGs was reviewed, and their
future research was proposed.
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