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Table 1  Enzymatic activities and characteristics of lipase-producing strains isolated from Tianshan mountains permafrost

Selective isolation Growth characteristics Phylogenetic affiliations Morphological properties
No. . . Range tem Range . Similarity  Cell Gram Colon
Tween-80  Olive oil /C ‘ ' NaC{i’/% Nearest relative /% ’ shape staining descri};)li()n
D8-1 + + - 4-24"-37 0-6 Chryseobacterium sp. TM3_8 98 Rod G~ Orange , small
Y10-2 + + - 4-18-30 0-4 Rhodococcus fascians 99 Short rod G* Orange , medium
A27 + + + + + 4-24-37 0-4 Pseudomonas reactans 99 coccoid G~ White , small
R2 + + 4-24-37 0-6 Pseudomonas reactans NO8 99 Rod G~ White , medium
Y16 + - 10-30-37 0-6 Pseudomonas japonica 96 coccoid G~ White , small
ad + - 10-30-37 0-8 Pseudomonas sp. KAR75 100 Rod G~ White, small
D9-1 + + + 4-24-37 0-8 Pseudomonas brenneri F9 99 Rod G~ Yellow, small
Mi12-2 + 4+ + o+ 4+ 10-30-37 0-6 Pseudomonas sp. BCw159 98 coccoid G~ Yellow, small
al3 + + + + 4-18-30 0-4 Pseudomonas reactans 98 coccoid  G” Yellow , medium
Y14 + + + + 42437 0-8 Uncultured Brevundimonas 98 Rod G~ Red,small
Al6 + - 4-24-37 0-6 Arthrobacter humicola 99 coccoid G White , small
T8 + + - 10-24-37 0-6 Chryseobacterium sp. TM3_8 98 coccoid G~ Yellow, small
Y10-1 + - 10-30-37 0-8 Rhodococcus sp. D2 97 Short rod G* Yellow, small
Y5 + + + - 10-24-37 0-6 Duganella zoogloeoides 99 Rod G* Yellow, medium
A30 + + - 4-24-37 0-6 Pseudomonas reactans NO8 99 Rod G~ White , small
M16-2 + + 10-24-37 0-6 Brevundimonas bullata zf-69-197 Rod G~ White , small
L100 + + + + + 4-24-37 0-6 Pseudomonas sp. BCw159 98 Short rod G~ Yellow, small

Note: + + + : diameter ratio=3, + + : diameter ratio=2, + : diameter ratio=1, - . negative. ' : The optimal growth temperature.
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Fig.2 Phylogenetic tree of the 17 lipase-producing strains based on partiall6S rDNA sequences.
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Fig. 3
(A). Lanes: 1,M12-2; 2,1100; 3,al4; 4,D9-1; 5,R2; 6,A30;
7,Y165 8,A27; 9,al3; 10,Y10-1; 11,Y102; 12, M16-2; 13,
Y14; 14, T8; 15, D8-1; 16, Y5; 17, Al6; O, blank; M, mark

BOX-PCR fingerprint patterns of isolates in 1% agarose

4000bp ladder. Dendrogram obtained by UPGMA cluster analysis of
the BOX-PCR data sets (B).

B 37 HE 4 500 0 8, LA RE AN () T ik I 7 i I e 4 i
Pore etk o ORI 1 oP 0 8 1 17 AR IR
JU it TR L G b O R AE BIORS it b R P A B AN AR T
fit . Tween-80 ~F-#ix H] T i 2 /E FH T % 0 Wk £ i 9
F%) i 177 T R T I, T ROME b 2 A 16 A Bk Y K Bk
HEMGSE , DA n] LA 16V 7 4801 ik 55 Ui 0 14 i

R2 FEMEBEKE N EEE LT

Table 2 Physiological characteristics of bacteria strains isolated from Tianshan mountains permafrost

Physiological

characteriatics 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Gelatinliquefaction + + - - - - - - + nd - + + + - - -
M. R. - - - - - - + + + - + + - + - + +
Vv-p - - - + - + + + + nd - - - + nd + +
Citrate test - nd - + - + - - - - - nd - - - - -
Catalase - - + + + + + + + - + - - + + + +
hydrogen sulphide test - nd - + + nd + + + - nd + + + + - +
Nitrate reduction + - + nd + + + + + - - + - nd nd - +

1-17: D8-1.Y10-2 ,A27 \R2.Y16 ,a4 \D9-1 MI12-2 .al3 Y14 A16.T8 .Y10-1.Y5 A30 M16-2 L100; nd:

not determined.
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() A Ak g 2ok R AR B IR B R T A 0 A T e A R
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il A KR E K £ 8 T B e g AR R BE IR
A W AEAR R VS VR IR 8 T R I R AL i 25 5 . b Sk,
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AR 5 H A A AR R AE 22 5 A — 30, B 0k DU A4S B
AT AEARFDUASF . X AT -5 AN [ B R 7E R P
RIR A O, EHEOR B b0y 5 + 25 B (14 b
AN B U T B R A A A Ak AN R B R AR E
BA UL R SF 0 AR B B S A% R P 16S rRNA B
PR TR (A AR 40 B 97 B 16S rRINA 3 [

PP B IF AN RE S L™ B AR Yy i 2R . A i
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BRI A= 1 22 B B 308 30 0 Jo 1) 7™ Tl 2 0 A R )
GO, Sy e T AR SR 0 I e 2 0 AR 1) O B
IR FE A
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Selective isolation and diversity of cold-adapted lipase-
producing strains from permafrost soil at the terminus of
a glacier in the Tianshan Mountains
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Yuli Xu ,Dawei Wang”, Xuewei Shi , Xiaoji Zheng ,Hong Zhou ,Ya Liu ,
. .1
Yongqing Ni °
'School of Food Science,’School of Animal Science and technology , Shihezi University , Shihezi 832000, China

Abstract: [ Objective ] The diversity of culturable lipase-producing bacterial strains from permafrost soils at the terminus of
a glacier in the Tianshan Mountains was investigated. Isolation and molecular phylogenetic analysis were performed to
expand our knowledge on diversity of psychrotrophic and psychrophilic bacteria. In addition, efforts were made focusing on
screening for cold active lipases. [ Methods | Lipase-producing bacterial strains were detected on tween 80 and olive oil
plates, respectively. Identity and genetic diversity of strains isolated were determined by spatial 16S rRNA gene sequences
and rep-PCR fingerprint. The physiological tests were carried out to determine the phonotypic differences between strains
showing high similarity of 16S rRNA gene sequences. [ Results ] Of the total 17 bacterial stains exhibiting cold-adapted
lipase activity,we found that only 8 stains were able to hydrolyze olive oil. Based on 16S rRNA gene sequences, the lipase-
producing bacterial isolates fell in five phylogenetic groups: subclasses (, ( and ( of Proteobacteria ,Actinobacteria ,and the
Cytophaga-Flexibacter-Bacteroides ( CFB ) phylum. Nearly 59% of the isolates were affiliated with the genus
Pseudomonas. [ Conclusion ] The results enrich our knowledge on the psychrotrophic bacterial diversity and biogeographic
distribution of cold active lipases-producing bacteria in cold environments.
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