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NaCl 10% 30°C pH 7.5~8.0 115
15% NaCl 1.608mmol/ g cdw 89.6%
115
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Moderately
halophilic bacteria “ "
Compatible solutes
Brown 1972 Brevibacterium
sp. JCM6894 Halomonas elongata
Halomonas halodenitrificans >0
ectoine 1 4 5 6-
Tetrahydro-2-methyl-4 - pyrimidinecarboxylic ‘acid 378
1~4
DNA
15
Merck kGaA
. 1 1
Rona Care Ectoin
1.1
1.1.1 3.0g 10.0g
Bacterial milking NaCl pH7.5 2%
’ 1.1.2
0~ 10cm
1.1.3 T4 DNA
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X-Gal Amresco
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PCR MJ
PCT-200 Waters
watersdp00
215nm 20cm Cis
1.2

15% NaCl
15% NaCl
30C

1.3
1.3.1 9
1.3.2 16S rDNA 16S tDNA

5'-AGAGTTTGATCCTGGCTCAG-
3" Escherichia coli 16S rDNA 8 ~27
5'-AAGGAGGTGATCCAGCCGCA-3" E. coli

16S tDNA 1541 ~ 1522
PCR 25pl
115 DNA 1ul. ANTP 2.5mmol/L. 2pL,
Immol/L 1pL 10 x Taq 2.5uL Mg*
25mmol/L. 1.5pul. Tag S5U/pll 0.3pL
15.7pL.  PCR 95°C 3min 94°C Imin 52°C
Imin 72°C 3min 50 72°C 10min  PCR
Vitagene Gel Extraction Kit pMDI18-T
E . coli DH5« IPTG
X-Gal LB 100mg/L. Amp
10 GenBank
GenBank 13
16S rDNA
16S tDNA MEGA version 2

MEGA version 2

Bacillus aquaemaris

Kimura2-Parameter Distance

Neighbor-Joining 1000
Bootstrap
1.4
1.4.1 11
500pL 80% VIV
500p.L
1.4.2 11
1.4.3
12
1.4.4
2
2.1 115
15% NaCl
LB 30°C 5d 1B
1.5~5.5x%
10*CFU/g
19 15% NaCl LB
19
LB NaCl 0% ~ 5% LB
NaCl 15% ~25% 30°C
19
0% ~20% NaCl LB
5 I6 115 1100
1nor 1122 5 15% NaCl LB
1 115
1.63mmol/ g cdw 115

1
Table 1  Intracellar ectoine concentration in isolated strains
Stains 16 1100 1101 1122
Ectoine level/ mmol/ g cdw 1.21+0.13 1.63+0.11 1.52+0.13 1.49+0.12 1.60+0.15

2.2 115 1 115 15C ~ 45°C

15%NaCl LB 115 30°C pH6.5 ~9.5

pH 7.5~8.0 115

s 0.7~1.0 pm

X 2.5~4.0 ym VP
1% H,S 115
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115  16S tDNA  1530bp GenBank
DQO010162 GenBank ~ BLAST

Virgibacillus 2

115  16S rDNA 16S rDNA
1 A II5 B 115 1000 x 115
Fig. 1 A The colony morphology of stains 115 B The cell VLI‘ngaCLllU,S marismortul Bacillus

morphology of stains 115 1000 x 13 14

marismortul Salibacillus marismortui
05 — T15(DQO10162)

56 Virgibacillus marism ortui strain 1121(DQ89674)
e 100 v . -
0.005 Bamcillus marism ortui strain 123(AJ009793)
100 Virgibacillus marism ortui strain GSP17(AY505533)
100 Ij Virgibacillus pantothenticus(D16275)
Virgibacillus pantothenticus(AB039331)
= 80 . Virgibacillus proomii(AJ012667)
100 L Virgibacillus proomii strain R-6762(AY373323)
Virgibacillus koreensis strain BH30097(AY616012)
Halobacillus locisalis(tAY190534)
100 Halobacillus trueperi( AJ310148)
;|_—Hu/obac[//us yeomieoni( AY881246)
Bacillus aquaem aris strain TF-12(AF483625)
2 16S rDNA ns

Fig.2 Phylogenetic tree based on the 16S rDNA sequences showing the relationships of strain 115 with the most close related Bacillus
Numbers in parentheses represent the sequences’ accession number in GenBank. The number at each branch points is

the percentage supported by bootstrap. Bar 0.5% sequence divergence.

2.3 115 HPLC
115 3-A 0 HPLC 115 2000
~25%NaCl 1B 115
10% 0~15%NaCl LB HPLC 4 115
15%NaCl 1B 115
35min 115
5.0 =25 ) -~
z NS )
sop A 5 a0} B l Z oA 1 Z B
7 50 -
2 30 2 = 15 200
S 7
S 20 g g £ 10 400 1
Lot ¢ ? a T 05 m
0.0 AGadn.. % 0.0 [1.11, AL 1
T CK O 5 10 1520 25 30 \G_i ) 5 10 15 20
Salinity(NaCl%) S Salinity(NaC1%)
= 200
3 A IIS LB
B ns =
Fig.3 A Growth of 115 in LB medium with different salinity B 0 E:OU
Effect of salinity on the accumulation of intracellular ectoine in 115 cell — .

2.4 I15 {/min {/min

4 A IIS B HPLC

15%NaCl LB 115 Fig.4 HPLC spectra of ectoine A and I15 cell extraction B
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3-B
2.5 115
15% NaCl 115
2 115
89.6% 8.8%
1.4%
115
15% NaCl
115 2% NaCl
10min 2
10min 70%
89.6% 94.0%
8.8% 4.8%
2 115

Table 2 Comparison of the compatible solutes content of 115 and product

solution obtained through bacterial milking

. Cytoplasm Product solution
Compatible solutes
mmol/ g edw  Mol% mmol/L Mol %
Ectoine 1.608+0.144 89.6 31.6+3.8 9.0
Betaine 0.025+0.007 1.4 0.41+0.08 1.2
Free amino acid 0.164+0.019 8.8 1.57+0.17 4.8

2.6 I15

15%NaCl LB
115

2.0
1.8
1.6
1.4
1.2
1.0
0.8

¢(Compatible solute)
/[mmol(g-cdw)]

0.4

0.2
0

5

0.6 |

115

115
4-5h

90 %

Fig.5 Resynthesis of ectoine after hyperosmotic shock

el

Marinococcus M52

35%

Brevibacterium sp. JCM6894

Halomonas elongata

Halomonas halodenitrificans ' *°

Marinococcus M52

115

5

Halomonas elongata DSM 142"

115

115
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Isolation and characteristic of a moderately halophilic bacterium
accumulated ectoine as main compatible solute

HE Jian WANG Ting SUN Ji-quan = GU Li-feng LI Shun-peng”
Key Laboratory of Microbiological Engineering of Agricultural Environment — Ministry of Agriculture
College of Life Science Nanjing Agricultural University ~Narying 210095  China

Abstract A moderately halophilic bacterium designated strain 115 was isolated from lawn soil. Based on the analysis of
16S rDNA  GenBank accession number DQ010162  morphology physiological and biochemical characteristics ~strain
115 was identified as Virgibacillus marismortuii . This strain was capable of growing under 0% ~ 25% NaCl and
exhibited an optimum NaCl concentration of 10% and an optimum temperature of 30°C and an optimum pH of 7.5 ~ 8.0
for its growth respectively. Under hyperosmotic stress strain 115 accumulated ectoine as the main compatible solute.
Under 15% NaCl conditions the intracellar ectoine can reach to 1.608mmol/ g cdw  accounted for 89.6% of the total
compatible solutes. The biosynthesis of ectoine was under the control of osmotic and the accumulated ectoine synthesized
intraceilularly can released under hypoosmotic shocks and resynthesis under hyperosmotic shock rapidly.

Key words Moderately halophilic bacterium Compatible solutes FEctoine Bacterial milking
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