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FEEE: AT AT ARTOE BA WA 2O 00 mE, AT Y 58w, RSB RR R mE 5 T2 A5 0AS
Y361 (Fusarium graminearum )(FG1207 ) #47 Bk 3dc, EAW A B e AR EEV A = HHRIOHA 0937 A . KRB BT FG1207
EAIRAVEA 69 A 5 FGL1207 #ATHRMIE FI3 A, F LC-MSMSHAMME Bkt T-2 554 %, RExEA7H FG1207 t942 K
Falbff T-2 F 2 Rty a0 BEAT 165 IRNA F-2) 52 Ae VITEK2 i A0S 7. 523048 R 5135 S Mk Hetm i, 2P —Hks3t FG1207
894 KELABA R a9 ER ; LC-MSMSAE MK iz éat) 5 FGL207 4£F) ilz‘%%f] Bidb R ME| T-2 55, HHAZME LI 4
FERGENAK, LREMT-245%. 2 16s rRNA K 2i% e Ak AR a R R E KA (Nepal Staphylococcus Aureus), ABALE A
99.93%, VITEK2 @i A% 4948105 % 96.86%.
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Isolation and Identification of Strains Inhibiting Toxigenic Fusarium

Isolated from Intestinal Bacteria of Prawns

YE Ri-ying, WANG Ya-ling, SUN Li-jun, XU De-feng, CAl Kun-rong, XIE Yi-hong, CHEN Yan-xian, LIU Kun
(College of Food Science and Technology, Guangdong Ocean University, Guangdong Provincial Key Laboratory of
Agquatic Product Processing and Safety, Key Laboratory of Advanced Processing of Aquatic Products of Guangdong

Higher Education Institution, Zhanjiang 524088, China)

Abstract: In order to identify marine bacteria with the ability to inhibit the toxigenic fungus Fusarium, beneficial bacteria were isolated
from prawns intestines and cultured on a solid medium, in antagonism with Fusarium graminearum (FG1207), which produces the T-2 toxin.
Bacteriawith inhibition zones were regarded as being able to inhibit toxigenic FG1207. These were isolated and grown with FG1207 in a liquid
medium. Liquid chromatograp hy-mass spectroscopy/ mass spectroscopy (LC-M SM ) was used to estimate the T-2 toxin present in the liquid
medium. Bacterial strains found to both inhibit FG1207 growth and degrade T-2 toxin were identified using 16s rRNA sequencing and VITEK 2
biochemical identification methods. Thus, eight strains of beneficial bacteria were isolated. Of these, one strain (H5) showed a significant
inhibitory effect on FG1207 growth, wherein LC-M SM Sdid not detect T-2 toxin in the liquid medium containing H5 and FG1207. T his result
indicated that not only could this bacterial strain inhibit the growth of toxigenic Fusarium but it could also degrade T-2 toxin. The strain H5 was
identified via 16s rRNA sequencing as Nepal Staphylococcus aureus, with 99.93% similarity seen, while VITEK 2 biochemical identification
showed 96.86% similarity.

Key words: prawn intestinal bacteria; Fusarium graminearum; T-2 toxin; inhibition
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FESRTALFE: B 10mL &R, 7~ 10 min, b0
A 10 mL 2. Z.ER 3% 20 min, 4000 r/min 50> 5 min,
By, BRI 3 . &3F LG, 60 'C N, &
TJEH 1 mL B FESAH5 mmol/l Z B2V (3+7:
V4V )+0.1% TP ERTE S RAf#, 1 0.22 um M,

X #8250 taiEHE: Hypersil GOLD(150 mm><.10
mm, 5 um, Thermo Scientific); JisitH: A: HEE B:
5 mmol/L Z B2 %A W(0.10%H #R); iEAEE: 10 pL;
B EDRRIEES: 1.0 mm; HEFEERE: 10.00 pulsss ik
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4500 V; #7725 aus FBSUE: 5au; BANE
WSE: 270 'C; HEEJE: 1.50 mTorr.
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Fig.1 Growth obtainedin fungal-bacterial confrontation assay of
prawn intestinal bacteria and FG1207
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2. W5 HYHRRER. SR IEEFRIRERE PR ERIS
Fig.2 Cell morphology (W) and colony characteristi cs on nutrient
agar (T) of H5.
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Table 1 Fusariumgraminearum growth in different media

H5 % B

A BHFOE H #2398 F (¢/100 mL)

TORBAH LB T  HLAKEEKE

(VIV) F 48

Mol w2 A3

0 1.05 1.02 1.07
1\6 0.80 0.76 0.82
1\5 0.63 0.60 0.67
1M 0.44 0.41 0.47
13 0.37 0.36 0.36
12 0.27 0.27 0.25

/(g/200mL) 1%
1.06 -

0.82 1.03
0.62 1.04
0.44 1.00
0.39 0.98
0.29 0.95

22.33
39.42
56.00
62.24
71.58

24 H5 5ABSEME 3R M H AN T2

FRCERIMER

H5 FIR 8RB VA 5597 O BB LC-MS/MS
il T-2 SR SRR WK 3 fon, Hri AKE T-2
FEIMEREE, 554182 ng/mL, C Kl ZEAE 5
BT R T-2 R O RIGE, T-28REENN
0.12ng/mL, T-2 fREAIS[E]45.32; D =& H5 58k
HE AR T2 5158, T2 858,

M LC-MS/MS &l fr B iE 25 R nT LA, HS 11
BT ARG R T2 3R, HARER Hs P2 T
T-2 BRIV FACRE B ARRE, KR B ERAR R~k
(1) T-2 B¢ 2T TV B AR, AR T H et &
;AR HS BN T R R, e
H5 EWT T Hl A e 7= 25 SO FRAR T 7= AR E R, AR I
H5 o R A Sl ft i 7= 2 B SO I E A, 448 kT LA
FIFH KF002255 fRAME IR 7%, S B~ sk
B AR KA P2 T-2 3 R ATE Y
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Fig.3 LC-MS/MS chromatograms of T-2 toxin in liquid co-culture

E: a TR HFEAVEER, b T2 FEAERG AN
KA ¢ RIBH LA AFERT2H5E4THA, d H5 5
HILALFIE AR BRT2 5248128,

T 1R 2% Pt 1A KA RERARRL, R, HB
AJ X T H e ALt B I AR R = EE R B ) 4R
H, BRekIE 6T HS e B S A3 2 Tk .

2.5 H5t 16srRNA 57| L7 458

#4165 rRNA 77| BARAC Hxtfa , I R 4 2
H5 5 J& 1H /K 5% BRI (Staphylococcus nepalensis) fIAHAL
FEH 99.929%, $&AZHIF4IS (Banklt) 4 1620367,
B 458 KF002255, 1F 165 rRNA &% & B, 45
R 4 s
JEURE SRR — A AR A rp, X2
T UCRIRAEXS U T8 A Je TR R R R . i) 3K
W RN K BT, Daf s LaFEs a6
10 HIEIERE, A7 (i) BRSP4 o 00 3 26 BR TR =28,
W N BRI TR, EARSA R &6
AT, 1M H5 MIETE AT A6, BOZEJCEE A 4
BRI

2.6 H5 ) A fb. % 5 4

of H5 and Fusarium graminearum (FG1207)

Staphyloccecus succinus subsp. succinus AMG-DI1T(AF004220)
Staphylococcus succinus subsp. casei SB72T(AJ320272)

LS‘mphylococcus equorum subsp. Equorum ATCC 43958 T(AB009939)
Staphylococeus equorum subsp. linens RP29T(AF527483)

Staphylococcus xylosus ATCC 29971T(D8374)

Staphylococcus saprophyticus subsp. saprophyticus ATCC 15305T(AP008934)

Staphylococcus saprophyticus subsp. bovis GTC843T(AB233327)
Staphylococcus arlettae ATCC43957T(AB009933)

Staphylococcus gallinarum ATCC 35539T(D83366)

Staphylococcus kloosii ATCC 43959T(AB009940)

HS
Staphylococcus nepalensis CWIT(A1517414)
Staphylococcus cohnii subsp. urealyticus ATCC49330T(AB009936)
Staphylococcus cohnii subsp.cohnii ATCC29974T(D83361)
Staphylococcus haemolyticus ATCC 29970T(L37600)
Staphylococcus lugdunensis ATCC43809T(AB009941)

0.002

[E 4 £F 16s rRNAFFIHI ARG LB R (H5)
Fig4 Phlogenetic tree based on 16S rRNA sequence analysis of H5
R2 b ERENLEELRE
Table 2 Biochemical identification of H5

BB R ORERA R OREMA &R OREMA 4R REFWE LR RERE R
BXYL + LysA - AspA - LeuA - PheA - ProA -
BGAL - PyrA + AGAL - AlaA - TyrA - BNAG -
APPA ) CDEX - dGAL - GLYG - INO + MdG +
ELLM - MdX - AMAN - MTE - GlyA - dM AN +
dMNE + v Lz NAG - PLE + IRHA - BGLU +
BMAN - PHC PVATE + AGLU - dTAG - dTRE +

INU - dGLU drIB + PSCNa - NaCl6.5% + KAN -
OLD - SAC TTZ - POLYB R -
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E: 4V hrate, < ATAM,

H5 (4 B 3 AR e 45k 2 s, %558 HB
N I/R AR BRE, FALE N 96.86%, MAAL V4
FATHD, H5 FIAHEH . B RTT FEl SN NPE
XTHE R TR AN KR, BE o ff e b . HERbE.
EIVE. RENE, IUBE, RIS PRERERIHER Y, A
FIFH NaCl. H5 BA BHWOR A4k 7= T-2 8 =11 RE
JIECHEAR et T-2 TERIMEE S, HiX L ARt
. F4h,  HET CE S A Bk Jm Al e A Kol
TP~ iR £T 4 F A (Staphylococcal fibrinolysin), #
¥ B M (Heat-stable nuclease) , & Bl i MR H
(Hyaluronidase) Al i Uil (Lipase) 25 £ Wity IX L6 i %
Fev Y EER LR vl Re 25 SRR 140 ) o
R ERIZAE i, TR TR I H AR,
W O ERS

3 #ig

MK W 7 73 45 31— MR B T R B & 3K R
(Staphylococcus nepalensis)KF002255, A=K it f 7=
AT RIS A A IR A AR T ARG, IR L Re
PN B AR BRI P2 A T-2 B33k . TR R
KR KF002255 il BEAR AR AR HEAT (A4 S
XF T KF002255 7E R A 4] 2 SiA B FH AR 2%
FECL N FR A Ve, A R — B iR Fis
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