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Molecular Detection of Mycotoxin Chemotypes of Seeds
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Abstract: Based on specific primers of Fusarium toxin gene, of 43 Fusarium graminearum clade strains which

isolated from maize seeds of maize producing areas of north China were detected for the mycotoxin chemotypes. The

results indicated that Fusarium graminearum clade, including the species of F. graminearum and F. asiaticum were

found to produce two kinds of mycotoxin chemotypes. F. graminearum was Deoxynivalenol producer only, and F. asi-

aticum were Deoxynivalenol and Nivalenol producers.
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Table 1 ~ Primer pairs, PCR reaction and amplified fragment
51 519751 PCR & P F Be(bp) HRFR
Primer Primer sequence PCR condition Amplicon Mycotoxin chemotype
Tri7F TGCGCTGGCAATATCTTCTTCTA
60°C,30s 381 ~445 DON
Tri7DON GTGCTAATATTGTGCTAATATTGTGC
Tril3F CATCATGAGACTTGTKCRAGTTTGGG
58°C,45s 282 DON
Tril3DONR GCTAGATCGATTGTTGCATTGAG
Tri7F TGCGTGGCAATATCTTCTTCTA
60°C,30s 465 NIV
Tri7NIV GGTTCAAGTAACGTTCGACAATAG
Tril3R TTGAAAGCTCCAATGTCGTG
58°C,45 s 312 NIV
Tril3NIVF CCAAATCCGAAAACCGCAG

1.4 PCR¥ 1%

PCR J ¥ 2k ] 25 pL 4K % : 10xbuffer 2.0 pL,
10 mmol/L dNTP 0.3 pL,5 U/pL Taq i} 0.2 pL, #iH
DNA 1.0 pL,51470.3 wL(10 pM),ddHO #ME 2 25 ul.

PCR I #2 JF : 95°C T 48 14 2 min; 94°C 30 s,
60°C 30 s(2{ 58°C 45 s),72°C 30 s, 35 M ; 72°CHE
15 min, 4°CORAF o ARG S g 25 DL 3R 1,
JI A5 JE HC10.0 WL 4738 72 ) T 2% B AE W 5 i
HEL K, LTRSS HUS 16 EC3 BEIR % 2248 F R AH .
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A 48R A TR E R e TR /N FOK AR R B
F. graminearum BARH Tri7F/Tri7DON F2 € M 1
381 ~ 445 bp FESEE H IS . 45 R %M, R EL
7B KR IX oK TR A 1 F. graminearum F
F. asiaticum ¥JHEF=4 DON,,
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Tril 3NIVF/Tri13R 43 %I %t 58 #k 18 ¥k #E 47 PCR 4™ 1
(l1: A B.C): B 6 bk F. asiaticum T2 2 H4 1 H
465 bp F1312 bp MR FM: H 547, o, 18R 503
B AL T 0 KR, A 5 AR 45 25 B SRR VL
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IKFEFIINZE FRIFEA . R F. graminearum Y
PR e H RS0 . 4R ORIE TR E LTy
RALNEY) TR F. asiaticum 754 NIV, 1M F. gra-
minearumi WASP=H: NIV,

5 6 7 8 9 10

P A BB A DON AL RGN (A - 51404 Tri7F/Tri7DON, B 514% Tri13F/Tri 13DONR)
M 3 DNA marker(100 bp); 1 7 D132 5 CHG009;3 7 CHGO12;4 5 CHG024 ;5 7 CHG028;6 4 CHG119;7 i CHG002;

84 CHG135;9 4 CHF16;10 4 CHX29 .,
[l C 2k NIV Ak 2= RS (51406 Tri13NIVE/Tri13R)

M >4 DNA marker(100 bp); 1 4 CHG004;2 > CHF22;3 2 CHF23 34y CHF24;5 4 CHF25;6 24 CHF43;7 3 CHX29;8 4 CHG 130,
Note: A & B: PCR amplification of DON chemotypes(A: primer set Tri7F/Tri7DON, B: primer set Tri13F/Tri13DONR);
C: PCR amplification of NIV chemotypes(primer set Tri13NIVF/Tri13R), M: marker(100 bp). Strains in the table 2.
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Results of detection of mycotoxin chemotypes by PCR assay
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Table 2 Origin of strains and results of detection of mycotoxin chemotypes

ST B e S ER FE O HREN Tri7 2 A Tril3 2
Isolates Species Origin Host Mycotoxin chemo.  Ty7DON  Tr7NIV ~ Tril3DON  Tril3NIV
CHF13 F.astaticum T4 maize DON + - - -
CHF16 F.asiaticum IR maize DON + - - -
CHX08 F.graminearum b B maize DON + - + -
CHX26 F.graminearum Tk maize DON + - + -
CHX29 F.graminearum Tk maize - - - - -
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I EYTAR S k8 I & = Nl s Tri7 3% Tril35EA
Isolates Species Origin Host Mycotoxin chemo.  T4y7DON  Tr7NIV ~ Tril3DON  Tril3NIV

CHGOOL F.asiaticum 1T R maize DON - - -
CHG002 F.asiaticum 1T R maize DON - - -
CHGO003 F.graminearum JESR =R T maize DON + - + -
CHGO004 F.astaticum LT RUHT maize NIV - + - +
CHG009 F.graminearum JESR =R T maize DON + - + -
CHGO10 F.graminearum JESR=R T maize DON + - + -
CHGO11 F.graminearum JESR=R T maize DON + - + -
CHGO12 F.graminearum LR maize DON + - + -
CHGO13 F.graminearum LR maize DON + - + -
CHGO14 F.graminearum LR maize DON + - + -
CHGO15 F.graminearum LR maize DON + - + -
CHGO16 F.graminearum LR maize DON + - + -
CHGO17 F.graminearum LR maize DON + - + -
CHGO19 F.graminearum R maize DON + - + -
CHGO020 F.graminearum R maize DON + - + -
CHGO21 F.graminearum R maize DON + - + -
CHGO022 F.graminearum R maize DON + - + -
CHGO023 F.graminearum S| maize DON + - + -
CHGO024 F.graminearum R maize DON + - + -
CHGO025 F.graminearum R maize DON + - + -
CHGO026 F.graminearum S| maize DON + - + -
CHGO027 F.graminearum JESR RN maize DON + - + -
CHGO028 F.graminearum LT WM maize DON + - + -
CHGO029 F.graminearum LT WM maize DON + - + -
CHGO030 F.graminearum LT WM maize DON + - + -
CHG113 F.graminearum T maize DON + - + -
CHG114 F.graminearum T maize DON + - + -
CHG115 F.graminearum T maize DON + - + -
CHG117 F.graminearum T maize DON + - + -
CHG118 F.graminearum T maize DON + - + -
CHG119 F.graminearum T maize DON + - + -
CHG120 F.graminearum T maize DON + - + -
CHG129 F.graminearum AR maize DON + - + -
CHG130 F.graminearum AR maize - - - - -
CHG133 F.asiaticum By IR %14 maize DON + - - -
CHG134 F.asiaticum By IR %14 maize DON + - - -
CHG135 F.asiaticum By IR %14 maize DON + - - -
CHG136 F.asiaticum By IR %14 maize DON + - - -
D1 F.graminearum At ] wheat DON + - + -
D2 F.graminearum 7t ] wheat DON + - + -
D3 F.graminearum At ] wheat DON + - + -
D4 F.graminearum At ] wheat DON + - + -
D5 F.graminearum At ] wheat DON + - + -
D6 F.graminearum 7t ] wheat DON + - + -
CHF22 F.asiaticum BT EA rice NIV - - - +
CHF23 F.asiaticum BT rice NIV - - - +
CHF24 F.asiaticum BT rice NIV - - - +
CHF25 F.asiaticum B rice NIV - - - +
CHF38 F.graminearum I rice DON - - -
CHF41 F.graminearum By IR %14 wheat DON - - -
CHF42 F.graminearum By IR %14 wheat DON - - -
CHF43 F.asiaticum Sy RINEFN wheat NIV - + - +
CHF44 F.graminearum SNV AEAR wheat DON + - - -

T+ =38 PCRWIA Y SR BORCY 8 R Beo

Note: +/- indicated the presence/absence of the PCR product.
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