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Isolation and Classification of Cold-adapted Microorganisms
and Pattern of Membrane Fatty Acids in Cold-adaptation
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Abstract: Psychrophiles and Psychrotolerants are important resources of biologically active substances and
cold-adapted enzymes. A total of 33 cold-adapted strains, including 6 Gram-positive strains and 27
Gram-negative strains, were isolated from soil samples. The analysis of these membrane fatty acids showed
that the branched chain fatty acids were the major lipid pattern in Gram-positive bacteria, which may indi-
cates their main cold adapted mechanism. However, the membrane fatty acids of Gram-negative bacteria
were various, including unsaturated, branched and short-chain fatty acid. Species identifications were com-
mitted for 17 strains with typical fatty acid compositions. They were distributed in 11 genus. Variation of cell
membrane lipid composition was consistent with the result of 16S rRNA. In addition, the Gram-negative
bacteria exhibited the different strategies on cold adaptation, even that these strains mainly contained the
unsaturated fatty acid. Related researches would not only represent cold adapted mechanism of cold-adapted

microorganisms, but also provide the precious resources for the utilization of cold-adapted enzymes.
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Desaturation and branched distribution of the fatty acid patterns of the isolated psychrophilic bacteria

Note: The asterisks indicate the strains selected for 16S rRNA analysis afterwards.
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Note: The asterisk indicate the strains selected for 16S rRNA analysis afterwards.
1 ﬁn?iiﬂ%}%%&ﬂﬁﬁi\’%%ﬂlms rRNA 75! tExf 23 BEARMALMEARS RS HIE RIS

Z s WA S

ST : BB B S

Table 1 Results of 16S rRNA sequence alignment > D v
KM ClustalX 1.83 Fl MEGA 3.1 ¥{Fi# 47

LS 5 LI B R OR — Bk (%)
Bl Myroides odoratimimus YRROS 93.39 16S rRNA %J?@J ttjﬁ‘ %ﬂQBﬁﬁ?ﬁ(NJ)ﬁ*ﬁ, )F/Aj@/%
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B1-3  Psychrobacter cibarius JG-220 99.93 \ NN N N
X AJ Id i; S VI A R VA ;
B1-5  Acinetobacter johnsonii S35 99.28 EE 3 ?JLJ U Ij\] Bﬁi ,%éj»] Ifﬂéﬁ 9 RIY &fﬁﬁ
B2-3  Psychrobacter pulmonis KOPRI24933 99.93 YN ) 125040, SHRF 2 IRBHME 0 A T 4 4R,
Boser | cHdomenasispiBBIR2S 2 Ab T AR [R) SRR T B A 23 3 B o TS Ah 11 R 22 I
Pseud docina PC7 95.48 e VE
PeHdomonas mendoae - M E T 7 &, ®EE Escherichia coli T1 5ifif
" Aequorivita sp. ZS2-16 Aequorivita sp. 97.38
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Fig. 3 Phylogenetic tree based on the homologies of 16S rRNA sequences in psychrophilic bacteria
TE: #5518 GenBank B35 M E BT RN IZM BT FE AT 43 1L, o: 16S rRNA T B k.
Note: GenBank accession numbers are in the parenthesis. The figures on the branches indicate the reliabilities. ®: Strains for 16S rRNA se-
quencing.
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Fig. 4 Relationship between cellular fatty acid composition and species distribution
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Note: A: Phylogenetic tree of the sequenced strains (< : Gram negative bacteria; A: Gram positive bacteria); B: Desaturation and branched

distribution of the fatty acid patterns of the sequenced strains.
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Table 2 Fatty acid composition under different growth temperatures

Fatty acid composition (%)

T (°C) Pseudomonas putida B6-2b Psychrobacter cibarius B5-2
Saturated Unsaturated Saturated Unsaturated
30 44 56 8 92
15 32 68 8 92
5 11 89 7 93
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