s AR FEB 20, 2010, 37(2): 217-221
Microbiology China © 2010 by Institute of Microbiology, CAS
tongbao@im.ac.cn

B EETTX)EM ZY-23 9B 545

( 350108)

 E ONFTRIPEY S BFR 35k@mE, AR RAEWERNRK 1A FTREETTX) @K, £
A 6HRHE F TTX A%k 400 ng/mL vA L, 3t E P ZY-23 BT % £ F F7 5L, WP LEL
A A& K A (Serratia liquefaciens). 16S rRNA A F 571 547, ZY-23 4k 5 Serratia sp. Tp5 #95%
Yk RZORAL, AAMUEIR 99%. A R AARM AT R K BER, K ILAE 423 nm 4 5 AR S R AR R 69 KA
M AR R K BERAH TTX.

KB REE, D REDEN L, £ ANKE, 16S IRNA, &AL EF KE, RAbn%

Isolation and lIdentification of Strain ZY-23
Producing Tetrodotoxin

CHI Zhen ZHENG Ying MAO Ning*

(College of Life Sciences, Fujian Normal University, Fuzhou, Fujian 350108, China)

Abstract: A total of 35 bacterial strains were isolated from the ovarian of Globefish. It was confirmed that
11 bacterial strains among them were capable of producing tetrodotoxin using mouse bioassay method and
the toxin concentrations in the cultures of 6 bacterial strains were above 400 ng/mL. Based on the morphol-
ogy, physiological and biochemical characteristics, the strain ZY-23, one of the bacterial strains, was identi-
fied preliminarily as Serratia liquefaciens. The phylogenetic analysis showed that 16S rRNA sequence of the
bacterial strain ZY-23 had 99% homology to that of Serratia sp. Tp5. The result of fluorimetric spectropho-
tometry indicated that there was the same fluorescence peak of the fermentation broth as that of the standard
substance, suggesting that the strain ZY-23 indeed produced tetrodotoxin.

Keywords: Tetrodotoxin, Mouse bioassay method, Physiological and biochemical research, 16S rRNA,
Serratia liquefaciens, Fluorescent spectrometry
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(GC-MS) ,

TTX
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TTX TTX,

1 RS
11 BETHe SR8

, 20+1g,
12 FaBsSRESFAERNSEHE
121 N EBEEFE: 03 g,
03 g, 1.0 g,
0.01 mL, 99 mL, 2.0 g, pH 7.0-7.2,
1x10° Pa 20 min
122 RIKEEIEFRE:
2.0 g, NaCl 2.0 g,
1x10° Pa
123 HBEFE: ,

03 g,
1.0 g,

0.3 g, 03 g,
99 mL, pH 7.0-7.2,

20 min

10 , 26°C

1.2.4 7= TTX BHREHIE:
, 180 r/min 26°C 18 h,
2 mL s
180 r/min 26°C 48 h 8000 r/min
30 min
10 min, 8000 r/min 30 min,
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0.22 pm
(200 tr/min, 60°C) 10 1 mL
( L,
5 ),
[5] (
) TTX

1.2.5 TEkE ZY-23 £ 14 Lk
[6]
1.2.6 16S rRNA PCR #i#ERF%IME: CTAB
7Y-23 DNA, DF (5'-
AGAGTTTGATCCTGGCTCAG-3"), DR (5'-AGAAA

GGAGGTGATCCAGCC-3"), 16S rRNA
PCR , DNA
127 RFEEWMBME: 16S rRNA
GenBank BLAST s
ClustalX 1.83 Phylip ,
(Neighbour—joining)
Bootstrap 7 1000
13 INERAE A TS AR M 2 14
TTX (98%)
TTX 1.00 mg 10 mL ,
0.1 mg/mL
0.1 02 03 04 05 0.6
0.7 0.8 09 1.0 pg/mL
3 20+ 1 g)
0.5 mL, )
14 BEHAFHEHET
D101
, D152 ,
s 0.5 mL,
4 mol/L NaOH 45 min,
, (Hitachi 850,
370 nm, 495 nm, 400 nm
—600 nm)
2 R
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Fig. 1 Relation between the reciprocal of the mouth’s
death time and toxic dose per unit weight

x1 DMREVERIEETHER

Table 1 Results of prodution by mouse bioassay

(8 (min) (ng/mL)
No. strains Mouse average Average time of Average toxin
weight (g) death (min)  content (ng/mL)
B-301 20.05 6 474.04
B-304 20.30 7 420.91
B-307 20.50 7 425.06
B-320 20.40 6 482.31
B-333 20.70 6 489.40
B-335 20.50 7 425.06
19.90 6 940.98
20.05 0
(I pg/mL);

Note: Positive control: Authentic TTX (1 pg/mL); Negative con-
trol: The culture medium without strains.

2.3 TS NHSE TR

, TTX

7Y-23 423 nm ,

100 g
90 E 423 nm

Fluorescence intensity (a.u.)

400 450 500 550 600
Wave (nm)

2 TTXHRERA)R ZY-23 X EEFEH) (B)BI TR L 43 S ¢
E it

Fig. 2 Fluorescence emission spectra of authentic TTX (A)
and production (B)

24 B ZY-BESHIESEBENETE
ZY-23, , (1.5-2.0) pm x (0.5 —
0.8) um, R , >
0.5 mm—-1 mm; ,
: , 7ZY-23
s g (Serratia

liquefaciens)

2.5 16SrRNA EEFIN TR RS A B R BIME

7Y-23 16S rRNA
GenBank BLAST ,
, GenBank
, EU880537.1
ZY-23  Serratia sp. Tp5  16S rRNA
99% )
3
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Table 2 The result of physio-biochemical tests of strain
VACVK]

Treatment

Results

Treatment

TTX ,

Results [-11]

Utilization of glucose
Utilization of saccharose
Utilization of lactose
Utilization of xylose
Utilization of arabinose
Utilization of mannitol
Utilization of inositol
Utilization of D-Sorbitol

Voges-Proskauer test
Methyl red test

Movement

4=

4e

H,0, produce
Oxidizing enzyme
Utilization of citrate
Urea hydrolysis
Gelatin liquefaction
Starch hydrolysis
Deoxidize nitrate
Produce indol

Milk peptonization

Producesulfureted
hydrogen

Utilization of nitrate

N TTX

* 7Y-23 ,
489.40 ng/mL

TTX

>

TTX
Co

(12] TTX

Nunez

o ZY-23

892

Serratia sp. DAP4 (DQ399748.1)
958 Serratia liquefaciens (AY253924.1)
792| L Serratia grimesii strain DSM 30063 (NR025340.1)

816

927

Serratia sp. SES-01 (EU414474.1)
9851 Enterobacteriaceae bacterium KVD-1959-11 (DQ490333.1)
Enterobacteriaceae bacterium KVD-1982-12 (DQ490334.1)
935 Serratia proteamaculans (CP000826.1)
Serratia proteamaculans (AB334771.1)
Serratia proteamaculans strain DSM 4543 (NR025341.1)
Uncultured Serratia sp. (F1348430.1)
729 L Uncultured Serratia sp. clone ntul5 (EF153429.1)

Serratia grimesii strain ZFX-1 (AY789460.1)

738 37— Serratia sp. AZ22R6 (AY308053)

Serratia grimesii strain N10-1 (FJ469981.1)

829

782

794

937

805
738

7921 Serratia sp. VET-2 (EU781737.1)

Serratia grimesii (FJ469981.1)

854 Serratia sp. Tp5 (EU855752.1)

Serratia liquefaciens strain ZY-23 (EU880537.1)

Serratia liquefaciens (AY253924.1)
691 Uncultured bacterium clone WD3_aak02h09 (EU510207.1)
738 Uncultured bacterium clone aab60c07 (DQ814134.1)

918[ L Uncultured bacterium clone aab59a02 (DQ814052.1)

Serratia grimesii LMG 7883 (AF286868.1)

Serratia liquefaciens strain CIP 103238T (AJ306725.1)

982

Serratia proteamaculans 182 (AJ288155.1)
Serratia sp. B-1135 (DQ399748.1)
Serratia proteamaculans (AY040208.1)

825

Serratia sp. C120 (DQ530081.1)

Uncultured bacterium clone B78-70 ( EU287034.1)
Serratia proteamaculans strain DSM 4597 (AJ233435.1)
Uncultured bacterium clone DYA25 (EU982436.1)

82

720

0.01

—

3 HEHk ZY-23 FEXAMIEEK 16S rRNA FIIM RS R E
Fig. 3 Phylogenetic tree of strain ZY-23 based on 16S rRNA genes
Note: Numbers at the nodes indicate the confidence level from 1000 replicate bootstrap sampling. The scale bar indicates the 0.01 evolution-
ary distance unit numbers in bracket refer to GenBank accession number.
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