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Advances in bacteriophages isolated from hypersaline environments

FU Chao-Qun BAI Meng WANG Yong-Xia LI Zhi-Ying LAI Yong-Hong
XIAO Wei~  CUI Xiao-Long"

(Yunnan Institute of Microbiology, School of Life Sciences, Yunnan University, Kunming, Yunnan 650091, China)

Abstract: Viruses play an important role in ecological systems and widely distribute in various
environments, including hypersaline environments. The study of viruses in hypersaline environments
has become a new hotspot in the field of extremophiles. To date, around 90 viruses out of more than
100 haloviruses have been described for extremely halophilic archaea, while only 14 viruses are
known to infect bacterial halophiles. This article reviews the morphological properties, response to
salinity and genomics of 14 bacteriophages isolated from hypersaline environments, and also
analyzes their morphological diversity, survival strategies and original and evolutionary information
in genomes. It reveals that the Caudovirales are the most abundant viruses in hypersaline
environments. These bacteriophages are euryhaline and their adsorption and replication were affected
by salinity. They may have common ancestry with those from other environments. Although after
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nearly 30 years research, only 14 bacteriophages were isolated from hypersaline environments.
Hence, isolation and purification of halophages is one of the important works in the future, and
studies combining with culture-independent technology to elucidate their diversity and ecological

functions are the future developmental direction.

Keywords: Hypersaline environments, Bacteriophage, Biological characteristics, Response to

salinity, Genomics
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Table 1 Bacteriophages isolated from hypersaline environments

Bacteriophage Origin Host Morphology Type Genome size (kb) References
F9-11 Halomonas halophila F9-11 Halomonas halophila G-2 ND [10]
(Lysogen) from hypersaline
soil in Spain
F5-4 Halomonas halophila (Lysogen) Halomonas halophila ND [11]
from hypersaline soil in Spain
F12-9 Halomonas halophila (Lysogen) Halomonas halophila ND [11]
from hypersaline soil in Spain
HM-15 Hypersaline soil in Spain Uncharacterized strain 121 ND [12]
HM-5 Hypersaline soil in Spain Uncharacterized strain 131 ND [12]
SCTP-1 Salt water in Italy Salicola sp. PV3 ND [13]
QHHSV-1 Qiaohou salt mine in China Halomonas ventosae QH52-2 37 [14]
Ps-G3 Saltern in Canada Pseudomonas sp. G3 ND [15]
UTAK Saltern in Spain Salinivibrio costicola sp. B1 80 [16]
DgspC Halomonas sp. 21C (Lysogen) Halomonas sp. 21 340 [17]
from saline soil in USA
SCTP-2 Salt water in Italy Salicola sp. PV4 ND [13]
SCTP-3 Salt water in Italy Salicola sp. S3-1 ND [2]
CWo02 The Great Salt Lake, USA Salinivibrio sp. SA50 49 [18]
SSIP-1 Salt water in Israel Salisaeta sp. SP9-1 44 [2,19]
ND .
Note: ND: Not determined.
1991  Calvo U2 2 QHHSV-1 2%-20%
HM-15 HM-5 57 nm—-62 nm 5%
62 nm 138 nmx15nm 238 nmx12 nm 99.37%
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Figure 3 The conserved structure module arrangement of the T7-like supergroup!®!
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