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Diversity of Psychrotrophs from Low-temperature Sewage

GU Mei-Ying XIE Yu-Qing TANG Qi-Yong ZHANG Zhi-Dong FANG Shi-Jie
BAO Hui-Fang MAO Jun"

(Institute of Microbiology, Xinjiang Academy of Agricultural Sciences, Urumgi, Xinjiang 830091, China)

Abstract: Psychrotrophs were isolated by using four media from low-temperature sewage of sewage treat-
ment plant in Urumgqi, Xinjiang. Totally, 154 strains were obtained including 12 filamentous fungi, 46 yeasts,
6 actinomycetes and 90 bacteria. The results of tolerance tests of the isolates to salt, phenol and SDS, and
enzyme producing characters of amylase, proteinase and esterase were shown. Then 60 bacterial strains were
chosen for 16S rRNA gene sequencing and analysis. The blasting results showed that the strains were as-
signed to 13 recognized genera , and the Strain 39 exhibited 96.6% similarity to Acinetobacter lwof-
fii(DSM2403), indicating that it might be a novel species. These results suggested that there were a lot of
psychrotrophs and rich bacterial diversity in low-temperature sewage. In addition, which maybe an impor-
tant and potential library of microbial resources.

Keywords: Low-temperature sewage, Psychrotrophs, Diversity
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(2]

[3]

[4]

[5-7]

[8-10]
-16.9°C, —41.5°C
6.9°C, )
—-20°C~—40°C, 12 3
9°C~10°C,
(1]
1 HRFs
1.1 #&
, 4°C
12 ExE
15 g, 1L, pH
10 g, 3 g,
1 g, K;HPO, 3 g, 15 g, 1L, pH

7.0
20 g, NaCl 0.5 g,
0.5 g, KNO; 1 g, Fe,SOq
1L, pH7.2

MgSO4 0.5 g, K2HPO4

10 mg, 15 ¢,
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PDA ; 300 g, 20 g,
15 g, 1L, pH
lg, 1 g, NaCl5 g,
K,;HPO, 3 g, 15¢g, H,O1L,pH 7.0
13 E#NE
10°C 1 d~7d,
14 EMEKEECEMRELEKEE
5 mL , 10°C
180 r/min 24h 0.1 mL
5 mL >
(4°C 10°C 15°C 20°C 25°C 30°C 35°C
40°C) ,1d~2d 600 nm
1.5 B =R R R
NaCl
(4%) (0.2%) SDS(0.5%) (1%)
(1%) 80(1%) ,

1 d~7d,

1.6 S DNABJ/NEIZHIFN16S rRNA EE #y PCR
1

DNA :
, pH7.8 TE 2,

, 37°C ,
,  1uLDNA

16S rRNA  PCR R
( 27F: 5'-GAGAGTTTGATCCTGGCTCA
G-3, 1495R: 5'-CTACGGCTACCTTGTTA
CGA-3'), 95°C 5 min; 95°C 1 min, 55°C 1 min, 72°C

2 min, 30 ; 72°C 10 min  PCR
( ) 100 pL
, —20°C
1.7 RGEABEWHWERST
16S rRNA
GenBank Blast ,
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16S rRNA s MEGA ver-
sion 3.0 (Neighbor-Joining
method)
2 RS54
21 EMSE
12 10°C
154 12, 46 6
, 90
, 70
> 17 20
20
22 BEHREKEESEEFMREEKEENHE
90
, 80% 4°C~35°C ,
15°C~20°C , 65 ,
90 72%

2.3 MWHLMAEMNZ 1% R F-Ee¥r 1%

, 87
» 1 ’
1% NaCl , 4% NacCl
44 87 51%
0.2% 16 18%, 0.5%
SDS 33 ., 38%
15°C
40 30 ,
27 2 30
3 5 67
2.4 16S rRNA ERF5I4
16S rRNA R
GenBank )
60 13
(Pseudomonas) (Acinetobacter)

(Flavobacterium)

xR 1 RIRISKPEDELHEY B8 K& Wi 3 14 HHE

Table 1 Characteristics of partial psychrotrophs from low temperature sewage

(Arthrobacter)

. Temperature rang of  Optimum growth temperature : 4% 0.2% 0.5%
Strain arowth (°C) (OD) Amylase  Protease  Lipase  NaCl 0.2% phenol ~ SDS
1 4~35 15°C (0.6) + = + = = =
2 4~35 20°C (0.7) + + = + + =
6 4~35 20°C (0.7) - + = - =
8 4~35 15°C (0.5) + - + - =
9 4~35 20°C (0.6) = + + - = =
10 4~35 15°C (0.7) = + = + - +
11 4~35 20°C (0.8) = + = + =
8 4~35 20°C (0.7) + = = + +
9 4~35 20°C (0.7) = = + - + =
22 4~35 15°C (0.4) = + + + + =
25 4~35 20°C (0.6) = - + + - =
29 4~35 15°C (0.7) = + + - + +
30 4~35 20°C (0.7) + = = = = =
35 4~35 15°C (0.5) - = + + = +
36 4~35 15°C (0.5) + + + = +
59 4~35 20°C (0.7) + = - + = -
67 4~30 10°C (0.3) + = + + + +
79 4~35 20°C (0.7) - = - + = -
83 4~35 20°C (0.7) + + = + = +
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(Empedobacter) (Enterobacter) 39,
(Brochothrix) (Exiguobacterium) Acinetobacter Iwoffii (DSM2403)
(Shewanella) (Myroides) 96.6%, , NI
(Trichococcus) Anthinobacterium Rheinheimera; 1
b > 2 1 2 8 b é:h
35% 2 3 &
4 ,
X 2 IR#E 16S rRNA E A F 5 L3 B4 = 154 12 46
S EHREEE
Table 2 Identification of the bacteria isolates based on 6 , 90
sequences of the 16S rRNA gene
Identification C .
T —_ Similarity (%) No. of isolates 15°C~20°C , 51% 4% NaCl,
Pseudomona 97~100 21 18% 0.2% , 38% 0.5% SDS
Acinetobacter 96~100 8
Flavobacterium 97~99 5 60
Arthrobacter 98 5 16S rRNA , 60
Empedobacter 97~99 4 13 , , 21 ,
Enterobacter 96~100 3 35% 39
Brochothrix 97~100 3
Exiguobacterium 98~99 3 ’
Shewanella 97~99 3 ’
Myroides 98 2 >
Trichococcu 98% 1 >
Anthinobacterium 97 1 5
Rheinheimera 98 1
Acinetobacter tiernbergiae TN16T (AF509825)
) Acinetobacter tandoii 4N13" (AF509830)
24 Acinetobacter haemolyticus ATCC 17906" (293437)
13 22— Acinetobacter schindleri LUH58327 (AJ278311)
3 -Acinetobacter bouvetii 4B02" (AF509827)
Acinetobacter parvus LUH4616" (AJ293691)
15 Strai
train39
34 Acinetobacter ursingii LUH37927(AJ275038)
-Acinetobacter radioresistens M176947 (Z293445)
Acinetobacter baylyi strain B2" (AF509820)
4 -Acinetobacter towneri AB1110" (AF509823)
a4 Acinetobacter gerneri 9A01" (AF509829)
m Acinetobacter baumanni ATCC 19606" (293435)
67 Acinetobacter junii ATCC17908" (Z93438)
40 Q_E‘jr:mefobacfer grimontii 1 TA04T (AF509828)
3 100 Acinetobacter johnsonii 5B027 (AF509831)
Acinetobacter Iwoffii DSM2403" (X81665)
Acinetobacter calcoaceticus DSM30006T (X81661)
Escherichia coli ATCC117757(X80725)
—
0.02

B 1 &7 16SrRNA FHIMEMNAHTERLEERRBEXMB REL EH
Fig. 1 Phylogenetic tree based on 16S rRNA sequences showing the positions of strain 39
Note: Numbers on branch nodes are bootstrapy values (1000 resamplings). The sequence of Escherichia coli ATCC11775"(X80725) was used
as outgroup nodes. The scale bar indicates 0.02 substitutions per nucleotide position.
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