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Introduction

The extreme environment is a great challenge for all living things.
Especially most of the earth is a low temperature environment where
general life forms can not live. However, many psychrophilic and
psychrotolerant microorganisms survive through various strategies
against low temperature to cope with such an environment.
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The actinobacterium Subtercola boreus is psychrophilic species
capable of growth at temperatures down to -2 °C with an optimum at
15-17 °C. This species was first discovered in permanently cold
groundwater under glacial ridge (depth 18 m) in southern Finland but
it was also isolated from several places at the Antarctica including
rocks, terrestrial soil as well as freshwater. Generally microorganisms
are restricted to limited environmental conditions. But how can this
psychrophilic microorganism survive in very distant and various
environments?
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Here, we report the fully assembled genome sequence of S. boreus
type strain to find out how this psychrophile can adapt to extreme
environments. And the genomic structure and gene content of the
type and 5 strains of this psychrophilic bacteria isolated from various
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Antarctic environments were analyzed and compared Figure 1. Sampling sites in Antarctica. Water and soil samples Y orthoFinder circos
. U U
were collected from the King Sejong station in King George
Resu |tS Island and rock samples from the Jang Bogo station.
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Figure 2. Comparative genome map pf S. boreus K300!") and other 5 strains in
various environments. Sequence similarity plots of PAMC 27444, PAMC 27479,

PAMC 27924, PAMC 27979, PAMC 28004, and GC ratio, GC skew were depicted
from outer circle.
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Figure 3. Comparative genome map pf S. boreus K300(" and other 5 strains in various environments. Rock-derived
Source SppeiEin R Soil Rocks1 ~ Rocks2  Rocks3 strains clearly decreased their growth rate compared with other strains, and have large deletions in genome contents.
Genome status Complete Draft Draft Draft Draft Draft

Genome size (bp) 4,212,750 4,121,892 3,848,592 3,713,237 3,670,876 3,761,101

onclusions

GC ratio (%) 68.0 67.1 66.9 67.1 67.2 66.9
, " Even within the same species, the content of the genome and growth rate is decreasing toward the extreme
Contigs 2 95 97 38 86 120 2 . : —— = .
environment in order to deal with the limited condition.
Total genes 3,898 3,915 3,716 3,463 3,424 3,521 = Various transport system related genes were acquired and many redundant functional.genes were lost in
Protein coding genes 3,843 3,861 3,662 3,412 3,373 3,458 rock-derived strains for adaptation to limiting nutrient in the environment.
Pseudo genes 128 152 208 196 188 206 " Genome contents show that many genes came from close biological source by phage and active horizontal
RNA genes » = = = = - gene transfer in spite of harsh environment.™
Genes with function 2,193 2,123 1,969 1,944 1,928 1,972 efe re n Ce S
Genes COG assigned 3,498 3,383 3,191 3,042 3,012 3,064 ~ a2

Table 1. Genome statistics of S. boreus type and other environmental strains.
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