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PCR
( , 100050)
: , rDNA18S 5. 8S 28S TS 1T ,

1 Fu3/Fu4 2 Fus/Fud T2 )
Fu3/Fu2( T2 ), PCR PCR Fu3/Fu4 Fu3/Fu2
Fus/Fud 516 bp 375 bp 188 bp  DNA Fu3/Fu4 PCR 10 pg ,Fus/

Fu4 100 pg, PCR(FU3 FU5  Fu4) 100 pg, 10 10*
10 PCR 32
4 26 T2 4 T2 ,

;DNA ;

PCR technique for rapid screening of  Fusarium verticillioides
WANG Xiao-ying, LIU Xiu-mei
(Nationd Ingitute for Nutrition and Food sfety , Chinese CDC, Beijing 100050, China)

Abdgtract : A pair of genus ecific primer Fu3/F4 for Fusarium and two pairsof oecies goecific primer Fus/4
(type | Pecific ) and Fu3/2 (type Il Fecific) for Fusarium verticillicides were desgned , based on 18S,
5.8S, 28S rDNA and internd transcribed gacer ITS2 squence. Rapid, sendtive and ecific PCR and
multiple-primer PCRfor detecting Fusarium verticillioides grainswere developed. 516 bp 375 bp 188 Ip
DNA fragments were produced by Fu3/Fu4 , Fu3/Fu2 and Fus/Fud , regectively. The detection senstivity of
PCRwith Fu3/Fu4 and Fu5/Fu4 were 10 pg and 100 pg DNA , equivaently 10° and 10" soores per PCR
assay , repectively. The detection limits of multiple-primer PCR with Fu3, Fu5 and Fu4 , which can be used
for identifying both Fusarium and Fusarium verticillioides, was 100 pg, equivalently 10" gores per PCR
assay. A totd of 32 drains of Fusarium verticillioides and Fusarium subgl utinans ilated from Shandong,
Zhdiang , Anhui and Henan Provinceswere determined. 26 out of them were ITS2 type | Pecific and 4 grains
ITR type |l gecific. Other 2 drains are to be gudied further.

Key Words: Fusarium; Sequence Analyss; DNA ; RPolymerase Chain Reaction; Food

( Fusarium moniliforme Sheldon , el ,
Fusari um verticillioi des) ,

( Gibberdlla fujikuroi) | (1 , ( Fumonisin)
(Moniliformine) C(Fusarin C)
, (Fusaric Acid)
2 %7 : -
[3] ,
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rDNA PCR
16.7]
O’ Donnell  *¥
rDNA ITS (Internal Transcribed Spacer ,
IS/ , 2
T2 , I I )
( ) ( )
1.1
3 (ATCC 52539
ATCC 38946 ATCC 26263) 2
ATCC 12763 ( Fusarium
nygamai)  ATCC 38016( )
(ATCO) ;32
4 7
(D
10 g 10 g 15
g , 1000 m, ,
, 5 10 m, 121 20 min,
LB 1% 0.5% 1%
Nad 2% pH6. 0

100-bp DNA Ladder (Pomega ) 100 mmol /L
dNTPs (dATP, dCTP, dGTP, dTTP) (Promega )

(Gbool ) Tag PCR polymerase Kit
(QIAGEN ,Gouratoetf | )5 Ul 10%[ /
] Chelex-100 (9gma ) 0.1% [
/ ] DS 1%] ] Nonidet P40
19%)] ] tweern-80
(Waters ) PCR
(Biometra® Perond Oycler )

UV P( white/ultraviolet Traniduminator , )
1.2
1.2.1
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Fusarium wticillioi des ATCC 52539
Fusarium weticillioi des ATCC 38946
Fusarium eicillio des ATCC 26263
F. nygamai ATCC 12763
F. subglutinans ATCC 38016
Fusarium wticillioi des D-fmo31
Fusarium wticillioi des D-fm032
Fusarium weticillioi des D-fm033
Fusarium wticillioi des Dfmo34
Fusarium eticilliol des Dfm035
Fusarium weticillioi des D-fm036
Fusarium eticillioi des D-fm037
Fusarium weticillioi des Dfm038
Fusarium eticillioi des DFm039
Fusarium eticilliol des D-Ffmd40
Fusarium eticilliol des DFmo43
Fusarium wticillioi des Zr-fmd4l
Fusarium weticillioi des Zfmd44
Fusarium wticillioi des Z-fmd48
Fusarium weticillioi des Z-fmd49
Fusarium weticillioi des Zrfm052
Fusarium wticillioi des Zrfmoe4
Fusarium eticillioi des Z3-fmo65
Fusarium wticillioi des Z3fmD66
Fusarium wticillioi des AHfm001
Fusarium eticillioi des AHfmMO02
Fusarium \eicillio des AHfMO03
Fusarium eticillioi des HN-f001
Fusarium weticillioi des HN-fn006
Fusarium eicillio des HN-fm115
Fusarium weticillioi des HN-fm116
Fusarium weticillioi des HN-fm118
F. subglutinans D-fmv041
F. subglutinans D-fmvo47
F. subglutinans D-fmv049
F. gramnearum 3.4521
F. poae 3.4601
F. equisdti 3. 4597
F. tricdnctum 3.4731
A. flaws 10124
P. Bainier
E. cdi L113

1. D 2 AH HN” ;2. fm”

Fusarium verticillioides ; 3." frmv” ;' Fusarium subgl utinans

, 28 , 4
1.2.2 DNA Chelex .
2m LB , 28 24 h,
1m 1.5m , 1000 r/min 10 mn, 1
ml 1

300l 100 M1 10 % Chelex

, 95 30 mn, 10 000 g

5 mn, , 1yl PCR
DNA
1.2.3 PCR 18S 5.8S 28S
rDNA ITSL T2 ,
DNAman (DNAman verdon 5.0 Deno, Lynron
BioSift) | ,

2005
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51 193 rDNA
TR I Fus I Fu2
Fus/Fud'

1.2.4 PCR PCR (50ul) 5l Tag
polymerase 1M1 25 mol /L MgQ_, ,0. 241 Tag
DNA polymerase, 1 ML 10 mmol/L dNTPs, 1 Wl 10
mmol /L , 1yl DNA 40.8 Y1
ddH, O, DNA PCR 94

5 min, 33 : 94 30 s,
55 30 s, 72 1 min, 72 10 mn

18S rDNA IS1 5.8S tDNA | IS2 28S rDNA

Fu3 R4
Fu2 RS
1
rDNA 1, 2
Fud/Fu4 Fu3/Fu2  Fu5/Fud 516 bp
375 p 188 bp
2 (1 Il )PCR
Fu2 12 11 5 > TAGATTTCGGGGCCGQCTT < 3
Fu3 5 > CCGAGI TTA CAACTCCCA AA < 3
R4 5 > TCCTCC CTTATTA TATC < 3
FuS T2 | 5 > TTG GGA CTC QCGAGI CAAATC < 3
1.2.5 PCR , 10
mnol /L (Fu3/Fu4)
(Fu5/Fu4)  1ul, Fu3
Fus Fud 0.20.2 0.4 mml/L,
ddH,0 5Q 1,
PCR
1.2.6 Fud/Fud
Fus/Fu4 PCR (PCR PCR) ,
ATCC 52539 Axo DNA

ATCC 52539 DNA

1 ngl 100 pgi!l 10 pgil 1 pgll 500 fgul
250 fg{ul 100 fgul 50 fgul 10 fgul , PCR
ATCC 52539 DNA
1.2.7
10ul,

1.2% ,
100-bp DNA Ladder

PCR —_—

,75 V(5 V/cm) 2 h,BB (0.5pg/m) ,
258 nm ,
2
2.1 PCR
3 (ATCC 52539 ATCC 38946

ATCC 26263) 2
Fusarium nygamai (ATCC 12763)

(ATCC 38016) | 1
5 , DNA
3 Fu3/Fud
, 516 bp DNA ,
FuS/ Fud
, 188 bp  DNA ,
ATCC 12763

) Fu3d/Fu4  Fus/Fud
Fu3/Fu2 ( 2

T2 I, 1l (ATCC12763
) Fu3/Fud , DNAman ,

3 PCR

PCR
Fu3/Fu4 _ Fus/Fu4(1)

Fu3/Fu2 (11)
ATCC 52539 -
ATCC 38946
ATCC 26263
ATCC 38016
ATCC 12763
DfmO31
DfmO33
D-fmO39
ZHmD49
ZHmo52
F. gramnearum
F. tricinctum
A. flawus

+ o+ o+ 4+

+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4
+ + + + o+

P. Banier
E.ooli L113

g oy

2.2 PFCR
ATCC 52539 DNA ,
Fud/Fu4 PCR 10 pg, Fus/Fu4
100 pg, PCR (Fu3 Fus Fu4) 100 pg,
DNA (3
DNA Fud/Fu4
PCR 10° 10"

Fus/Fud
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M1234 567881011213 1415 , : 2 516 bp
188 hp, MNA ITR2 | PCR
2 (Dfmv047  D-Ffmv049)

4 (HN-fm001 HN-fm116 HN-fm118
7 8 810 111213 1415 Dfm 043) | 516 bp  DNA

Fu3/Fu2 PCR , 4

. 375tp DNA

DNA 1T I ;2 Dfmvo47

Dfmv049  PCR PCR , Fu3/Fud

M. 100 bp DNA 1 15 Dfm031 033 039; ZF 516 tp DNA , FU3/FUZ

fm49 052;ATCCI2763 52539 26263 38946 38016; ;
Fu5/Fu4 , T2
jL113 H0

2 PCR (A :Fu3/Fu4 ;B : Fus/Fu4)

4 PCR PCR

Mmi23 4 56TE

PCR PCR
Fu3/Fu4 FuS/Fud Fu3/Fu2 Fud/Fu4 + FuS/Fud
ATCC 52539 + + - + +
ATCC 38946
ATCC 26263
ATCC 38016
ATCC 12763
Dfmo31L
DFmo32
Dfmo33
D34
23 10 Dfmo35
11 Dfmo36
5 ATCC ATCC 52539 38946 12 Dfmo37

26263 ( Fusarium verticillioides) ATCC 12763 ( Fusarium % e
nygamai)  ATCC 38016 ( Fusarium subgl uti nans) 15 D040
, PCR PCR ’ 16  Dfmoal
17 D043
29 18 D-fmvo47
19 Dfmvoa9
20 zZHmo4l
TR 210 NI2)3 1415 M 16 17 181220 21  ZHmod4
2 ZHnm48
23 ZHmD49
24 Z+-nos2
25 Z¥frmop4
26  ZHmoe5
27 Z+-n0e6
28 AHfmO01
29 AHfmO02
30 AHHmO03
31 HNHfmOOL
32 HN\HOo6
H\HfmL15
H\HfmL16

34

35 HNfml18
M. 100 bp DNA ;1-35 ATCC 52539 -fm032 36 HNHmML63
37
38
39

516 bp

+ o+ +
,
+ + +

M. DNA 100 bp ;1 9  ATCC52529 DNA ,
1 ng 100 pg 10 pg 1 pg 500 fg 250 fg 100 fg 50 fg 10
fg; 10 H,O
3 PCR

© 00N U~ WNBRE

+ o+ + + o+ o+ + o+ o+ o+
'
+ + + + + + + + + + o+

'
+

+ o+ o+ o+ + + + o+ o+ o+
.
+ + + + + 4+ + + + + o+

'
+

+ +
,
+ +

034 035 036 037 038 D-fmo4l DFm43 047 049 Z+m0AL HNHfmL79

044 048 064 065 zr F. gramnearum

frm066 AHfMO0L 002 003 HNHfmOO1 006 115 116 118 163 179; i ;’fsai

12763 L3 F. tridnctum
4 PCR(Fu3/Fu4 Fus/Fu4)

B S S T S S e S S S S S S T T T T T T S e S S S S S S S S S S S S
.
R S S S S S A S T T T T e T T T T S T S S S S S S S S S S S S

A. flavus
P. Bainier
E. cdi L113

S

’ 25 1
D-fmv04l PCR(Fu3/Fu4 Fub/Fud) o 5"
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32 ; )
26 IDNA 1T I 4 (HN-fmOO1
HNFfmM116  HN-fm118 Dfm4ld) 1l 2 (D
fmv047  D-fmv049) ( 4

100 ,
( Fusarium moniliforme) ”
Nirenberg
O’ Donnell*®!

Nel on
,1998

( Gibberdla fujikuroi pecies conplex)
10 ,

) 8
ABCDEFG H,

A ( Gibberdla fujikuroi meting population A)
( Fusarium
verticillioi des) ; E ( Gbberdla fujikuroi MP-E
Fusarium subgl utinans , ), D
( Gbberdla fujikuroi MP-D
)

Fusarium proliferatum,

18S 5.8S
28S rDNA ITSL 1T ,
ITSL ,
Fud Fu4 Fu3 Fu
(45/51) 1998

88 %
O Donndl ™

, T | Fu5,

F. bulbicda

guttiforme F. napiforme F. pseudoanthophilum
sacchari (MP-B) F. bactridioides ,

) ,  F. napforme
T2 1l
Fu2, F. prdiferatum (MPD) F.
oxysporium ,
Fu2 F. fujikuro

(MPC) IT22 1I , , o’
Donnel T2

) T2 11

F. fujikuroi (MP-C) ,

Fusarium veticillioi des
Fusarium verticillioides MP-A
Fusari um fujikurai (MP-C)

O’ Donnell ITS (ITS5"NL4)
T2 (IF IIFNL4 ) , PCR
45 2
T2 , I 0 ITSSNL4
, mgjor 1T,
PCR ,
minor ITS2 ITS T2
PCR , I I
T2 , 2
O’ Donndll ,
ATCC 12763
\ 1998 O’ Donndl
, ATCC 12763
F. nygamai , Fusarium
verticillioides MP-A |
[10]
PCR ,
IDNA TR I
, , ATCC
52539 IDNA 1T I
S D-fmvo4l 1T
L, :
Dfmv047 DFmv049 ITS? I
mn .,
,PCR PCR
2B , 11
12 13 14 100 bp ,

[1] Nirenberg H |, O’ Donndl K. New Fusarium ecies and
combination within the Gbberdla fujikuro gecies conplex
[J]. Myoologa, 1998, 90:434-458.

[2] LedieJ F,Marasas W F, Shephard GS, & da. Duckling
toxicity and the production of funronign and noniliformin by
ilates in the A and F mating populations of Gbberdla
fuikuro  ( Fusarium vertidllioides) [J]. Appl Biron
Microbid , 1996, 62: 1182-1187.

[3] Degardns A E, RAatner R D. Funponisn B (1)-
ronproducing drainsof  Fusarium vertidillioides cause maize (
Zea mays) ear irfection and ear rot[J]. J Agric Food Chem,

— 149 —



ICMSF —

13,
0.006 25 g/l ,

410007)

60 80 min

System congructed to detect tetrayclines drug by luminescent bacter ia
ZHU Jinrgwo , LIU Hong-xia
(Hunan Entry- Exit Ingpection and Quarantine Bureau , Hunan Changsha 410007 , China)

Abgract : Luminescent bacteria have been widedly used to nonitor water qudity and assess the toxicity of
subgances, but hitherto no reports are available on its use in detecting the biological activity of antibiotics. A
rgpid cultivating method of massve inoculation was adopted to produce a type of luminescent bacteria

sugpengon suitable for detecting tetracyclines in food sanrples and a teding sydem was edablished.
Beriments indicated that the best volume reatio of the bacteria sugpenson to the tetracycline slutionwas 1 3
for their interactions, and the beg interaction time was gpproximatedly 60 80 minutes. Under the sysgem
oonditions, the inhibiting efects of oxytetracyline, chlortetracycline and tetracycline on the Photobacterium
phosphoreum presented good linear relationship. The sendtivity of this sygem in detecting tetracyclines can
reach 0. 006 25 U g/ml , which is five times higher than that of the traditional cylinder plate method. The
sygem can be used as a rgpid and convenient screen method for detecting tetracycline residues in foods.

Key Words: Luminescence, bacterid ; Tetracyclines; Invesigative Techniques
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