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Diversity of Psychrotrophic Yeast from Permafrost Soil at the Terminus of a
Glacier in the Tianshan Mountains
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Abstract: The objective of this study was to investigate the diversity of culturable yeast strains from
permafrost soils at the terminus of a glacier in the Tianshan Mountains was investigated. Isolation
and molecular phylogenetic analysis were performed in order to expand our knowledge on diversity
of psychrotrophic and psychrophilic yeast. In addition, efforts focused on screening for psychrophilic
yeast. Psychrophilic yeast strains were detected on YEPG plates,respectively. Identity and genetic
diversity of strains isolated was determined by 26S rRNA gene D1/D2 by the forward primers NL1
and the reverse NL4. The physiological tests were carried out to determine the phonotypic
differences between strains showing high similarity of 26S rRNA gene sequences. In all,4 yeast
stains was isolated by 26S rRNA gene D1/D2 and internal transcribed spacers of 4 genera
(Cryptococcus ,Sporobolomyces ,Clavispora, Pichia). The results enrich our knowledge on the
differences of psychrotrophic yeast diversity between the glacier under study and other worldwide
cold habitats are also discussed.

Keywords: alpine permafrost, psychrotrophic yeast,26S rDNA , diversity

: 2012-03-27
: (40961002 / D010104) ; (ZRKXYB-LH18),
* : (1969—), , ) )

E-mail : niyqlzu@sina.com

2012 31 12 ®



JIANG Yuan-li,et al: Diversity of Psychrotrophic Yeast from Permafrost Soil
at the Terminus of a Glacier in the Tianshan Mountains

Research Article

Connell .~ Redman R
YPD , DNA
5.8 sDNA
pH
12 Akbar Ali Khan Pathan ~ Bhaskar Bhadra
4 132
D1/D2 , 6
,6 \ N
02 C18-1(w9C)  Cl18-
2(w9,12C)
8~20 C,

[13]
(e}

3250 m
-4.95 C,
1
26s rDNA D1/D2

[15]
o

AR
1.1

2010 9
3 833 m (43°07.125N,86°
48.707E)., 33 m 20 e¢m
, —20°%C
pH pH
1.2
1.2.1 RB (Rose Bengal agar) +
tetracycline m, 1.5 g/dL,
1.2.2 YEPG ( 10 ¢/
L, peptone 10 g/L., 20 ¢/l.),
1.2.3 YEPG ( 10 /L,
peptone 10 g/L., 20 g/L.), 1.5 g/dL
1.3
S5¢g 50 mL
, 5
mL 150 mL
250 mL , 10 C
48~72 h,
.10 C
7d, 3
YEPG , 4 C
14
100 plL 107
YEPD ,30 C 3d,
1.5
4 0.5 mL
SmL  YEPD ,pH
6.0 , 4.10,15.20,25 C

72h 420 nm  OD

1.6 pH
10% 4

@ Journal of Food Science and Biotechnology Vol.31 No.12 2012



pH 4.0.45.5.0.5.5.6.0.6.5.7.0 7 50
mlL YEPD ,10 C 72 h  ,420 nm
ob pH
1.7 26S rRNA PCR
4 YEPD
,25 C 24~48 h,
YEPD
100 wL (100 mmol/L Tris, 30
mmol/LEDTA ,0.5% SDS,pH 8.0)  ,100 C 15
min, 100 L. 2.5 mol/L (pH 7.5),
1 h,10 000 r/min 10 min,
- (24:1),

,10 000 r/min

10 min,

-20 C 15 min, 13 000 r/min
15 min, 100 uL. 70%
50 uL -20 C
26S rDNA 5° 600 bp  DI1/D2
26S rDNA NLI1 (5’

—~GCATATCAATAAGCGGAGGAAAAG-3") NL4
(5-GGTCCGTGTTTCAAGACGG-3") 26S rDNA
D1/D2 , PCR B, PCR
EZ -10 column PCR Product Purification kit (BIO
BASIC INC,Canada)

ABI377DNA

Chromas
26S rDNA D1/D2
(BLAST),

GenBank

26S rDNA D1/D2

Clustal X1.83 (align), MEGA
4.1 neighbor—joining
1 000  Bootstraps Bl 26S
rDNA GenBank BLAST
GenBank

26S rDNA , o
ACRADHRMRREERACRENGOAO
2.1

48h 4
1,
BC-1
2~3 mm
3~5d, 4 mm,
BC-2
3~5d,
BC-3
2 mm
N 3~5d, 3 mm,
BC-4
1~2 mm
3~5d,

Hl IBERESFTEAKE YEPCGERE LM ERE(MEESH BC-1;BC-2;BC-3 #1 BC-4)
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© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved.

2012 31 12 ®

http://www.cnki.net



JIANG Yuan-li,et al:

Diversity of Psychrotrophic Yeast from Permafrost Soil

at the Terminus of a Glacier in the Tianshan Mountains

Research Article

2.2 pH
221 4

, 72h 1 mL
420 nm ob . 4
15C OD ,
222 4 pH

, 72h 1 mL
420 nm ob 4
pH 6.0 OD ,

) pH.

2 pH

4

OD
Tab.1

4 72 h

Optimal growth temperature of yeasts isolated

from Tianshan mountains permafrost

BRI D

BC-2

BC-3

BC—4

72 h

0.554 0 0.8987 1.0940 0.6955 0.1223

05432 0.8023 1.0801 0.601 0 0.102 8

0256 4 0.6989 1.0255 0.6415 0.098 7

0.189 5 0.5655 1.0568 0.5522 0.0925

(0))]

Tab.2 Optimal growth pH of yeasts isolated from Tianshan mountains permafrost

BC-1 0.223 1 0.282 1
BC-2 0.208 8 0.274 7
BC-3 0.156 4 0.198 9
BC-4 0.189 5 0.211 5
2.3 26S rRNA
DNA 100 PCR
, NLI NI4
26S rDNA :
, , 2, Marker
,4 D1/D2
600 bp,

o

BC-1 BC-2 BC-3 BC4 M

M2

PCR amplification result agarose jel electrophoresis

Fig.2

=500 bp
=600 bp

PCR #3487 ¥ 35t i 4 58 B B ok 4 I

0.401 2 0.496 8 0.669 8 03351 0.245 5
0.365 5 0.451 2 0.595 6 0.345 3 0.224 5
0.268 7 0.356 0 0.457 5 0.355 6 0.208 9
0.350 8 0.452 2 0.593 5 0.301 2 0.207 0
26S tDNA D1/D2
26S rDNA D1/D2 ,
3 :BC -1
Cystofilobasidium infirmominiatum ,
97% , , BC-1
N N 268
rDNA , ;BC-2
Sporobolomyces patagonicus ,
97% , ,
BC-2 R .
.26S rDNA , ;
BC-3 Clavispora lusitaniae ,
97% , ,
BC-3 N N
.26S rDNA , ;
BC-4 Pichia kluyveri 99% ,
BC-4 N N
.26S rDNA , BC-4

o

@ Journal of Food Science and Biotechnology Vol.31 No.12 2012



Sporidiobolus pararoseus partial ZIM 631{AM748549)
Sporobolomyces patagonicus CBS 9657(AB279626)
100 ‘ BC-2
| Sporobolomyces marcillae CRUB 1 140(EF595756)
Sporidiobolus pararosens 1-Y376b(GUS85217)
100 Cystofilobasidium infirmominiatum AFTOL-ID(DQ645523)
0 | € “ystofilobasidium infirmominiatum 071209-E8-C1-ITa-lev(IN181013)
RC-1
Cystofilobasidium infirmo-miniatum (AFO0T75505)
BC-31
Clavispora lusitaniae XJURML-1(EF221825)
Clavispora lusitaniae F1-7(JQ665240.1)
Clavispora lusitan iae CB13(JN091168)
[ Pichia kluyveri CT32(EF116919)

100

4
100 U pichia kluyveri SYHZ2-4(EU285539)
t Pichia kluyveri var. kluyveri M118(EU386706)
0.01 Pichia kluyveri partial HTSOK2(FM 180553)

B3 ETF26SrDNA FIM 4 HEBESERNREELZER
Fig.3 Phylogenetic tree of the dyeasts strains based on partiall6S rDNA sequences

T ;
(11
b

( 3833m) ,
4 ’ 3 ’ AY N
[14]
15~20 °C, o -
15161, 1)
b 4 b ;2) b
s 26S rRNA , 2 C
, , ;3)
4 R R ;4)
, 5) 0 °C ,
oDroby ! ;6)
CaClz ) ©
’ 3%~
27%, s o

2012 31 12 ®

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



JIANG Yuan-li,et al: Diversity of Psychrotrophic Yeast from Permafrost Soil Research Article
at the Terminus of a Glacier in the Tianshan Mountains

[ 1] Morita R Y. Psychrophilic bacteria[J]. Bacterial Rev,1975,39.144-167.

[ 2] Russell N J. Cold adaptation of microorganisms|J]. Phil Trans Roy Soc London Serier, 1990,329.279-365.

[ 3] Russell N J. Molecular adaptations in psychrophilic bacteria : potential for biotechnological applications|[]J]. Adv Biochem Eng
Biotechnol , 1998 ,61:1-21.

[ 4] Deming J W. Psychrophiles and polar regions|[J]. Curr Opin Microbiol,2002,5:301-309.

[ 5] Deming J W,Huston A L. An oceanographic perspective on microbial lilfe at low temperature with impilcations for polar ecology ,
biotechnology and astrobiology[M]. Dordrecht : Kluwer Publishers, 2000 : 149-160.

[6 ] ZENG Yin—xin,CHEN Bo. Isolation and characteristics of one marine psychrotrophic cellulase —generating bacterium from
ChuckchiSea, Arctic[J]. Chin J Poly Sci,2002,13(2):157-168.

[ 7 ] Turchetti B,Buzzini P,Goretti M, et al. Psychrophilic yeasts in glacial environments of Alpine glaciers[J]. FEMS Microbiol
Ecol,2008,63:73-83.

[ 8 ] Suel B,Bork P,Huynen M. Genome evolution : gene fusion versusgene fission[]J]. Trends Genet,2000,16(1):9-11.

[9] , , , . Biolog [J]. ,2006, 145(7) : 58-64.
CHENG Chi, LI Jin-xia, YAO Su,et al. Utilization of biolog automated microbes identification system to identify Saccharomyces
cerevisiae|]]. Lig—-Making Sci & Technol,2006,145(7) :58-64.(in Chinese )

[10] Droby S,Wisniewski M E,Cohen L,et al. Influence of CaCl, on penicillium digitatum, grapefruit peel tissue,and biocontrol
activity of HeMa guilliermondii[J]. Phyt theol,1997,87(3):310-315.

[11] Connell L,Redman R,Craig S,et al. Diversity of soil yeasts isolated from south victoria land,antarctica[]]. Microb Ecol,
2008,56:448-459.

[12] Pathan A A K,Bhadra B,Begum Z,et al. Diversity of yeasts from puddles in the vicinity of midre lovénbreen glacier,arctic and
bioprospecting for enzymes and fatty acids[J]. Curr Microbiol ,2010,60:307-314.

[13] , , , . [J]- ,2001,23(4):419-422.
LIU Guang—xiu,HU Chang—qin,ZHANG Jin—bo,et al. Isolation of permafrost microorganisms from Qinghai-Tibetan Plateau and
its significance[]]. J Glaciology and Geocryology ,2001,23(4):419-422.(in Chinese)

[14] Bowman J P,Mc¢ Cammon S A,Brown M Vet al. Diversity and association of psychrophilic bacteria in Antarctic sea ice[J]. Appl
Environ Microbiol,, 1997,63(8) :3068-3078.

[15] , . - ,1999,26(2) :109-155.
XIN Ming—xiu, MA Yan-he. Psychrophiles and psychrolrophs|]J]. Microbiol, 1999,26(2) :109-155.(in Chinese)
[16] , , o [J]. ,2009,28(1) :102-106.

HUI Feng-li,KE Tao,CHU Xue-ying,et al. Analysison community composition and diversity of yeast isolated from daqu [J]. J
Food Sci Biotechnol,2009,28(1):102-106.(in Chinese)

@ Journal of Food Science and Biotechnology Vol.31 No.12 2012



