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A strain of marine low-temperature glucose oxidase screening,
identification and the preliminary research of part
enzymology properties
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Abstract: [Objective] To isolate strains producing glucose oxidase from the sample of sea mud
and sea sand in Yellow Sea. [Methods] The strain isolated by plate culture and enyme activity
determination, which was identified based on its morphology characteristics, physiobiochemical
characteristics and 16S rRNA gene sequence analysis, parts of the glucose oxidase properties were
studied, also. [Results] The strain GOD2 (glucose oxidase) was identified as Pseudomonas
(Pseudomonas migulae), and the optimum reaction temperature of the enzyme was 20 °C, with the
poor thermal stability, the relative activity of the remaining 80% at 40 °C. Enzyme activity decline
rapidly above 40 °C. [Conclusion] GOD?2 had a highly research value, and there is no report about
it to produce glucose oxidase, at present.
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111 HEHREE:
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5 NaCl10 pH 7.0
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121 HEESABERBNFFE: 10 mL
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3d 2)
(8 )
123 FBEERAHIE: o V-P
25°C 3d
150 r/min 2 mL Tween&0
2.5mL 4°C 8000 r/min 15 min (3)
1) UNIQ-10 DNA
124 EEENENE: DNA 16S rRNA
[10] Forward primer 7F (5'-CAGAGTTT
GATCCTGGCT-3") Reverse primer 1540R (5'-AG
GAGGTGATCCAGCCGCA-3") PCR [12]
( DNA 20-50 ng/uL)
01 2 3 4 5 6mlL 0.5 uL  5xBuffer 2.5 u. dNTPs (2.5 mmol/L)
(12 mg/L) 25 mL 1 uL 7F primer (10 pmol/L) 0.5 uL.  1540R primer
13 mL (1.0x10™ mol/L) (10 pmol/L) 0.5 pL ddH,O 25uL
3.0 mL i 98 °C 3min 98 °C25s 55°C25s 72°C
25 mL. 13 min Il min 30 72 °C 10 min PCR 1%
5 min 1 cm
2) 16S rRNA PCR
615 nm A 1g(Ao/A)
Al «C )
16S rRNA NCBI
GenBank BLAST
4mL 0.2 mol/L 1 mL MEGA 5.0
20 °C 5 min
20°C 10 min Neighbor-Joining
25 mL 1 000 Bootstrap
3.0 mL - 1.3 mL [13-15]
1.0 mL 1.2.6 EEMISBELL: (1) (NH.),S0,4
25mL 13 min 10%—80%
5 min 1 cm 615 nm (NH4),SO4 4°C 12h pH 7.0
A
20 °C
1 min 1 pg
1 (U/mL) (2)
125 BEMEERE: (1) (NH4)280,4
4 °C
NaCl
(10%100)
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10 kD

5 000 r/min 20 min

(3) Sephacry I ™ $-200

5mL
pH 6.8
S-200 (¢1.6x50) cm
0.3 mL/min
6 mL
(4) SDS-PAGE
SDS-PAGE

12%

4 °C

Sephacry 1™

SDS

5%

50 V 30 min 100 V
2h R250
2 HFR50W
21 THRIRER
6 GOD 1
GOD2

5.51 U/mL

22 HMEE

221 WEFELEE: 1 GOD2

2.2.2 HEIBA{LYHE.
8 )
GOD2
2

x1 NEmP o BEERRIEEE

Table 1 Enzyme activity of glucose oxidase produced by strain which was isolated from samples

Strain GOD1

GOD2

GOD3 GOD4 GODS5 GOD6

Enzyme activity (U/mL) 3.21

5.51

4.58 3.66 4.86 2.45

1 GOD2 ffikigirB

Figure 1 Screening validation photo of strain GOD2

B2 GOD2 Z=[K# K (1000x)
Figure 2 The micro-morphology of strain GOD2 (1 000x%)
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£ 2 Bk GOD2 & BY LiS1E

Table 2 Traditional taxonomical properties of srtain GOD2

Characteristics Results ! Characteristics Results
Starch hydrolysis - Gelatin liquification -
V-P = Urinary enzyme test +
Methyl red test + Hydrogen peroxide test -
L . . Tween80 Tween80 test -
Oxidation of glucose fermentation experiments !
+ =90% - =290%
Note: +: Denotes more than 90% of bacteria was positive; —: Denotes more than 90% of bacteria was negative.
2.2.3 16S rRNA EEF5|5 4 16S rRNA GOD2
16S rRNA (Pseudomonas migulae)-
1 429 bp  BLASTn
GOD2 23 FHEREMAEBRSBEGL
GenBank GOD2 13 4 °C (NH4),SO0q4
16S rRNA (NH4)2$O4
( 3) GOD2  Pseudomonas migulae
(NR_024927.1) Sephacry I "™ S$-200
99.13% 4
36': Pseudomonas costantinii (NR_025164.1)
65 Pseudomonas tolaasii (NR_041799.1)
55 Pseudomonas lurida (NR_042199.1)
Pseudomonas poae (NR_102514.1)
30 33| E Pseudomonas poae (NR_028986.1)
71 Pseudomonas trivialis (NR_028987.1)

Pseudomonas orientalis (NR_024909.1)
25 4&; Pseudomonas antarctica (NR_025586.1)
97 Pseudomonas meridiana (NR_025587.1)

— Pseudomonas rhodesiae (NR_024911.1)
90 '——— Pseudomonas grimontii (NR_025102.1)
Pseudomonas veronii (NR_028706.1)

Pseudomonas chlororaphis subsp. aurantiaca (N

6 —— Pseudomonas chlororaphis subsp. aurantiaca (NR_
78\_‘: Pseudomonas lini (NR_029042.1)
84

Pseudomonas brassicacearum subsp. brassicacearum (NR_074834.1)

55 Pseudomonas libanensis (NR_024901.1)
91|£Pseudomonas gessardii (NR_024928.1)
86 Pseudomonas synxantha (NR_043425.1)

Pseudomonas cedrina (NR_024912.1)
65 482‘: Pseudomonas brenneri (NR_025103.1)
Pseudomonas proteolytica (NR_025588.1)

2 Pseudomonas panacis (NR_043195.1)
465'; Pseudomonas migulae (NR_024927.1)
87 GOD2

0.001
3 IRIEEH GOD2 R EHIEXEHk 16S rRNA EEMEM AKX BERE
Figure 3 Phylogenetic tree constructed by the Neighbor-Joining approach based on the 16S rRNA gene of strain GOD2
and related strains
GenBank 1000 Bootstrap 0.001

Note The numbers in parentheses are accession numbers of sequences in GenBank. Numbers at nodes present bootstrao percentages

(based on 1 000 samplings). Bar: 0.001 sequence divergence.
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2.4 SDS-PAGE HjkZER 6.0-8.0 pH 7.0
Sephacry I "™ 8-200 2.6 BEX GOD2 BE#ES LEEE H AN
SDS-PAGE pH 7.0 10-40 °C
5 7 GOD2
Sephacry T ™ S-200 20 °C 10 °C

27 REX GOD2 HEES LR EMMZIY

39kD lh  20°C pH7.0
2.5 pH X GOD2 B EES LBEE S GOD2
20°C pH 8§ GOD2
6 pH 60 °C 1h
08 +{i» Low temperature glucose oxidase OD,, 135
2 ."@'-‘ == Enzyme activity =430
qé g 06 # ¥ 125 &
Kl S
Z 02 {10 &
15
0 TR S ™ N Y R Y N

0.3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60
Test tube number
E 4 Sephacry I"™ S-200 EERHE R AR ER 45 R
Figure 4 The eluting result of Sephacry I™ S-200 column chromatography
kD 1 2 3 4 5 kD
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— —39.0 E
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143 — - S
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[}
—ﬁ 10 | I I I I |
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. a5 pH
B 5 @E§®% SDS-PAGE Hik4E R
Figure 5 SDS-PAGE of enzyme solution at different
stages of purfication
1 Marker 2 3 4 5
) B 6 pH-EEEH#E
Note: 1: Marker; 2: Thick enzyme fluid; 3: Dialysate; 4: Figure 6 Effects of pH on glucose oxidase activity of
Ultrafiltrate; 5: Purified enzyme liquid. GOD2
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Figure 7 Effect of temperature on glucose oxidase
activity of GOD2
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Figure 8 Effect of temperature on glucose oxidase
stability of GOD2
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