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0 1 pmoL
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1 mL 4°C 17935 x ¢ 10 min
o 500 pwL 50 mmol/L
NaH, PO, Na,HPO, (pH 7.0)
5 min  4°C.17935 x g 10 min
1.5 o
1.7
Temuujin 500 wL 50 mmol/L
NaH, PO, -Na,HPO, (pH 7.0) 200 pL
pNPG( apNPG  B—pNPG 4 mg/mL)
40C 5 min 500 uL. 1.6
( ) 40°C
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420 nm o
1.8
100% o
20.30.40.45 50C
(5.10.15.20.25 30 min)
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100%
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1.11 .
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L) .SDS(0.1% V/V) . tween20 (0.1% V/V) .
tween80( 0. 1% V/V) . tritonX400( 0. 1% V/V)

urea( 1 mol/L) 25°C 30 min
100% N
1.12
3 Excel

SPSS17. 0 ( SPSS Inc.
H Chicago IL) (P<0.05) .
2
2.1

10
o NTa

1. NTa
Figure 1. Clearance zone of free cell supernatant of the stain

NTa incubated on agar plate flooding with the I, solution.

2.2 16S rRNA
NTa DNA 27F
1492R PCR 1500 bp
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N ( ) o ginsengisoli NBRC 101154, S. rhizophila e—pl10. S.
1451 terrae R32768.S. humi R32729  S. nitritireducens
GenBank KF516076 . BLAST L2 99.65% +99.45%  98. 14%
GenBank 98.40%  97.31% « 97.02% + 96.75% + 96.89% .
NTa  16S rRNA 96.82% \97.23%  96.89% .
96 % MEGA 4.0 (
S. maltophilia ATCC 13637T.S. pavanii ICB 89.S. 2) NTa
chelatiphaga LPM-5.S. chelatiphaga CCUG 56889.S. NTa
koreensis TR6-O1. S. acidaminiphila AMXH9. S. ( Stenotrophomonas sp.) o
— ﬁ NTa(KF516076)
0.002 92 Stenotrophomonas sp.2325(JX174202)
100

— Stenotrophomonas maltophilia ATCC 13637T(AB008509)

75 L— Stenotrophomonas pavanii ICB 89(FJ748683)
I__ Stenotrophomonas chelatiphaga LPM-5(EU573216)
Stenotrophomonas chelatiphaga CCUG 56889(GU945536)

Stenotrophomonas rhizophila e-p10(AJ293463)

98 Stenotrophomonas koreensis TR6-01(NR 041019)
Stenotrophomonas ginsengisoli NBRC101154(AB681398)

Stenotrophomonas acidaminiphila AMX19(NR 025104)

93

Stenotrophomonas terrae R-32768(NR 042569)
Stenotrophomonas humi R-32729(NR 042568)

61
32 Stenotrophomonas nitritireducens L2(NR 025305)

2. NTa 16S rRNA

Figure 2. Phylogenetic tree derived from 16S rRNA gene sequences of strain NTa. Numbers in parentheses represent the

98

sequences accession numbers in GenBank. The number at each branch point is the percentage supported by bootstrap.

Bar 0.002% sequence divergence.
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A B_ A A Figure 3. Transmission electron microscopy ( TEM) of strain NTa. Bar 0.5 um.
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Table 1. Phenotypic and biochemical characteristics of strain NTa and its closely related type strains of genus Stenotrophomonas sp.

characteristic 1 2 3¢ 4° 5¢ 6" 7 8" 9 10° 11°
gram - - - - - - - - - - -

spore - - - - - - - - - -

growth at 40°C + - - nd - - nd + - - -

3% NaCl + + nd - nd nd nd nd + + nd
carbon sources for growth

adonitol - - nd nd nd nd nd nd - - -

glucose + + - + - + + - -

fructose - + - + - nd + + + +

galactose - - - + - - - - - - -

mannitol - - nd nd - + - - -

mannose - + - + + - - + + + -

cellobiose - + - nd + - nd - - - -

maltose + + - + + - nd + + + -

malic acid - + + nd - - - - - -

rhamnose - nd nd - - + - - - -

sorbitol - - - + - - nd - - - -

sucrose - + - - - - - - - - -

tagatose - - nd nd nd nd nd nd - -

histidine - nd nd nd + - + - nd nd nd
5 - ketogluconate - - nd nd - - - - - - -

citrate = + + + + + - - + + +

femendation /Glucose - + nd nd - W + + +

femendation/ Maltose - nd nd nd nd + + - nd nd
reduction of nitrate + + - nd - nd w + + -

tween 80 - + - + - w + - +

gelatin - + + + - + + w -

B - galactosidase + + nd nd nd - nd nd nd nd nd
B - glucosidase - W + - + - nd - - -

urease - nd nd nd - - - - nd nd nd

*strains 11 NTa; 2: S. maltophilia ATCC 13637T; 3: S. pavanii ICB 89; 4: S. chelatiphaga LPM-5; 5: S. rhizophila ep10; 6: S. koreensis TR6-01;

7: S. ginsengisoli NBRC 101154; 8: S. acidaminiphila AMX-9; 9: S. terrae R32768; 10: S. humi R32729; 11:

+ . positive; -

2.4
DNS
NTa
o= )

B-pNPG(

NTa

0. 146 U/mL

B_

1.225 U/mL
NTa

1-24

negative; w: weak positive; nd: not detected/not mentioned.

S. nitritireducens 1.2. symbols:
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Figure 4. The category of agarase to be determined.
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Figure 5. Temperature effects on Stenotrophomonas sp. NTa agarase
activity. A: Optimum Temperature of Stenotrophomonas sp. NTa

agarase; B: Thermostability of Stenotrophomonas sp. NTa agarase.
2.6 pH
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29

o NTa
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Figure 6. pH effects on Stenotrophomonas sp. NTa agarase
activity. A: Optimum pH of Stenotrophomonas sp. NTa agarase;

B: The pH stability of Stenotrophomonas sp. NTa agarase.
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2 2 2 2 3
Ba’" \Mn"".Cu " .Zn" " Fe'"

SH.CO NH

27 29

2.

Table 2. Effects of metal ions on NTa agarase activity*

metal ion( 1 mmol/L) relative activity/%

control 100.0 +1.9"
Ca** 112.1 +£3.3°
K* 103.7 +0. 8"
Mg** 98.5+2.1"
Na* 97.3 £1.6"
Fe* 83.8 £0.1°
Zn®* 29.1+1.6'
Ba®* 81.5 2.9
Fe’* 74.5 £1.6%
Mn** 71.5 1.0
Cu®* 69.9 +0. 8¢
Ag*® 44.6 £2.7°

" Means with different superscript letters within the same column are

significantly different ( P <0. 05) .

2.8 N
N NTa
( 3) EDTA
SAEI B- “DTT. Tween=20.
Tween-80 TritonX-400 o
Tween20. Tween-80 TritonX- 00
Pseudomonas sp. 7,
NTa SDS
3. N

Table 3. Effects of inhibitors detergents and

denaturant on NTa agarase activity

reagent concentration relative activity / %
control 0 100.0 £0.1*
EDTA 1 mmol /L 84.2£3.6"
5 mmol /L 27.2+£2.2°
B-mercaptoethanol 1 mmol/L 106.2 +1.0°
DTT 1 mmol/L 105.1 +£2.2°
SDs 0.1% (V/V) 83.4£3.5"
tween 20 0.1% (V/V) 103.7 +1. 8"
tween 80 0.1% (V/V) 106.2 £0.1°
tritonX-00 0.1% (V/V) 106.1 +1.2°
urea 1 mol/L 87.9 £0.3"

* Means with different superscript letters within the same column are

significantly different ( P <0.05) .

NTa
( Stenotrophomonas
sp.) o NTa
o NTa
o B-
o NTa
pH 40C 7.0 30°C
pH 7.0-9.0 o
Ca’" Na®.K"*
Mg " Ag* Fe’" (Ba’" . Mn’".
Cu’*\Zn’"  Fe'’ - EDTA
Stenotrophomonas sp. NTa o= B-
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Isolation identification and characterization of an agarase—
producing marine bacterial strain Stenotrophomonas sp. NTa

Ruiping Ma' Yanbing Zhu'? " Hui Ni' >° Hedong Luo' Anfeng Xiao' *°’
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Huinong Cai

' College of Bioengineering Jimei University Xiamen 361021 Fujian Province China
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361021 Fujian Province China

* Fujian Provincial Key Laboratory of Food Microbiology and Enzyme Engineering Xiamen 361021 Fujian Province
China

* Center for Disease Control and Prevention of Xiamen City Fujian Province Xiamen 361021 Fujian Province China

Abstract Objective To identify and characterize a marine bacterial strain producing agarase. Methods The agarase—
producing bacterium was isolated from coastal sediments in Xiamen using agar as the sole carbon source. The strain was
identified by the analyses of 16S rRNA gene sequence phenotype and biochemical reactions. Agarase activity was
determined by dinitrosalicylic acid method and the category of agarase was assayed using chromogenic substrate. At last
the characteristics of agarase were determined. Results The results of the 16S rRNA phylogenetic phenotypic and
biochemical analyses showed that: the agar-degrading bacterium NTa belonged to the genus Stenotrophomonas sp.. The
strain could produce extracellular agarases including a-agarase and B-agarase. The optimum temperature and pH of strain
NTa agarase were 40°C and 7.0 respectively. The enzymatic activity was stable below 30°C. Tt also showed stability over
a pH range between 7.0 and. 0. Ca’’ could activate agarase activity and Na® K* and Mg’’ had no significant
influence. However Ag® Ba’® Fe’* Mn’* Cu’" Zn®" and Fe’" inhibited the enzyme activity. The enzymatic
activity of stain NTa agarase was inhibited by EDTA. The agarase had good resistance to some inhibitors detergents and
denaturant. Conclusion Stenotrophomonas sp. NTa is a new type of agarase-producing strain which can produce both
a-agarase and B-agarase and has potential applications in the production of agaro-oligosaccharide.

Keywords: Stenotrophomonas sp. agarase identification characterization
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