30

2019
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4,15-

4,15-

—--57









4,15-

STC 4,15-
4,15-4,15-DAS STC
4,15-DAS Fusarium 4,15-DAS
2 STC
11 257 76% 38% 32%
4,15-4,15-DAS 8 164
67% 64% STC
4,15-4,15-DAS
12 SD
SGZ 15.0 ppm
type-2b FiTBKH I~ A ZAGERLHE
CALB1 PVALB GABA
DNA G1/s G2/M
SGz
GABA STC

5.0 ppm 0.34-0.85 mg/kg /

Fusarium 4,15-DAS
STC DNA
PCR 4,15-DAS Fusariium B-tubulin
Lys2
Lys2 PCR
PCR 4,15-DAS PCR
4,15-DAS 4,15-DAS

4,15-DAS




SUNATEC
FAO/WHO
JECFA
JECFA
2016 JECFA
STC 4,15-
4,15-4,15-DAS

JECFA

STC
4,15-4,15-DAS

F1

STC

Fusarium 4 ,15-DAS

STC
25¢
85 15 100 mL 30

1AC
AFLAKING
LC-MS/MS
4,15-4,15-DAS



25¢
85 15 100 mL 30 glial fibrillary acidic protein
GFAP sex determining region Y
Autoprep MF-T (SRY)-box 2 SOX2 T-box brain 2 TBR2

1500 doublecortin DCX
LC-MS/MS reelin RELN  parvalbumin
PVALB  calbindin-D-28K CALB1
LOD 0 neuronal
LOQ nuclei (NeuN)
proliferating cell nuclear antigen
50% PCNA
21
STC
SD 1 77
12 STC
4 STC 0 1.7 5.0
15.0 ppm 6 1
21

15.0 ppm Bartlett
14 Dunnett Steel
12 ppm
STC LC- 21 77 0
MS/MS 15.0 ppm
1 1 Bregma -2.2 mm
2 mm
2 real-time reverse-transcription

1 polymerase chain reaction (RT-PCR;

21 StepOnePlus Real-time PCR System

10 12 Life Technologies)

DAB
ABC Vectastain ABC Elite kit
Vector Laboratories



4,15-DAS 50

ng/kg
STC
4,15-DAS 11 257
4,15-DAS
6 15 15 76%
DNA
0.3 u g/kg
PDB 25 2 5.1 u g/kg
DNA SDS DNeasy
plant mini kit QIAGEN 0.5 ng/kg
-20
4,15-DAS
4,15-DAS Fusarium 0.5 ng/kg
B -tubulin 4,15-DAS
Lys2 NCBI 8 164
MEGA6.0
ClustalW 67%
11 pg/kg
PCR
STC
HiDi DNA polymerase (myPOLS Biotec
GmbH STC
PCR PCR 2%
STC
C. 15.0 ppm
STC 11



SGZ DCX
type-2b, 3
PCNA
15.0 ppm
GABA
CALB1 PVALB
15.0 ppm
15.0 ppm
Badnf
Cend2  DNA
Apex1  Erccl
Chrna7
Ntrk2
Cdk1

Cdk2 Cdknla Cdknlb Cdknlc
Cdkn2b DNA

Bripl
Chrnb2
Dra?
15 4,15-
DAS Fusarium 9
B -tubulin
4,15-DAS PCR

4,15-DAS

F. graminearum s.

str. 7
31
F.
graminearum s. Str.
PCR
4,15-DAS
4,15-DAS
9 F. graminearum s.
str. 8
F. graminearum s. Str.
PCR
4,15-DAS
Lys2
4,15-DAS PCR
Lys2
4,15-DAS 7
6
F. poae 6
F.
poae
F. poae 220 bp
4,15-
DAS 8 400
bp 4,15-DAS
PCR 4,15-DAS



D.
STC
2
STC
STC
STC
4,15-DAS
2
STC
STC 21
SGZ

type-2b FiTBIRHE e ~ AR e D I

CALB1 PVALB
STC
STC
DNA
PCNA 15.0 ppm
STC type-2b

8%

15.0 ppm

GABA

SGZ

type-3

STC G./S

G2/ M
CDK
Ccnd2  STC
Ccend?
15.0 ppm
STC
15
ppm  STC Chrnb2
Chrnb2
GABA
SGZ
15 ppm
STC Chrnarz
Chrnarz
GABA
SGZ
Dra2 CNTF  ChAT

PVALB*



BDNF Lys2

F. poae
15 ppm  STC 4,15-DAS 8
Badnf
BDNF  PVALB® PCR
4,15-DAS
4,15-DAS PCR
77
GABA 4,15-DAS
STC
DNA PCR 4,15-DAS
E.
Fusarium 4,15- STC  4,15-DAS
DAS HiDi DNA STC
polymerase
4,15-DAS
4,15-DAS 4,15-DAS
B -tubulin Lys2
4,15-DAS
STC
B -tubulin 4,15-
DAS 15.0 ppm SGZ
F.
graminearum s. Str. DNA
8
DNA
GABA
4,15-DAS
PCR STC



5.0 ppm 0.34-0.85

mg/kg /
4,15-DAS 9
6 F. graminearum
S. str.
8
Lys2
PCR
PCR
PCR 4,15-DAS
4,15-DAS
PCR
4
4,15-DAS
4,15-DAS
F.
1.

1) Onami J¥, Watanabe Mf, Yoshinari T,
Hashimoto R, Kitayama M,
Kobayashi N, Sugita-Konishi Y,
Kamata Y Takahashi H, Kawakami
H, Terajima J: Fumonisin-
production by Aspergillus section
Nigri isolates from Japanese Foods
and Environments. Food Safety
(2018)6:74-82

10

2)

Kobayashi, N, Kubasaki, A,
Takahashi, Y, Yanai, M., Konuma,
R, Uehara, S, Chiba, T, Watanabe,
M, Terajima, J and Sugita-Konishi,
Y: Distribution of sterigmatocystin-
producing Aspergilli in Japan. Food
Safety (2018) 6: 67-73

3) Nakajima K, Masubuchi Y, Ito Y,

Inohana M, Takino M, Saegusa Y,
Yoshida T, Sugita-Konishi Y,
Shibutani M. Developmental

exposure of citreoviridin
transiently affects hippocampal
neurogenesis targeting multiple
regulatory functions in mice. Food
Chem Toxicol. 2018 120: 590-
602.

4) Nakajima K, Tanaka T, Masubuchi

1)

Y, Ito Y, Kikuchi S, Woo GH,
Yoshida T, Shibutani M.
Developmental Exposure of Mice to
T-2 Toxin Increases Astrocytes and
Hippocampal Neural Stem Cells
Expressing Metallothionein.
Neurotox Res. (2019) 35(3): 668-
683.

Sugita-Konishi Y, Takeda N,
Watanabe M, Kobayashi N and
Yoshinari T. Development of an
Analytical Method for
Simultaneous Determination of the
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)

8)

9)
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4,15-

STC 4,15- 4,15-4,15-DAS 2016
FAO/WHO JECFA
STC 4,15-4,15-DAS
2
STC 11 257
76% 38% 32%
STC 5.1 ug/kg
4,15-4,15-DAS 8 164
67% 64%
11 pg/kg 4,15-4,15-DAS
1 ug/kg 60 ng/kg
4,15-4,15-DAS
STC
4,15-4,15-DAS
A.
FAO/WHO
SUNATEC JECFA

15




M1
A
JECFA
T-2 HT-2
3
STC 4,15-
4,15-4,15-DAS
STC
EFSA 2013 2015
2016 JECFA
12)  4,15-4,15-DAS 2016 JECFA
EFSA 2018
3)
2
2016
STC
4,15-4,15-DAS
T-2
2017 STC 4,15-4,15-DAS

16

STC

2016
4,15-4,15-DAS
4,15-4,15-DAS
2
4,15-4,15-DAS
2018
B.
STC
25 ¢
85 15 100 mL 30
STC
0.5 5.0 ug’kg
1
1410g 10
IAC
AFLAKING
5.0 mL 50 mL
PBS 50mL
1.0 mL
100 mL PBS 100
mL
50g 50mL
PBS 50 mL
20 mL 5 mL
IAC PBS 10 mL 10 mL
3 mL



0.5mL 0.5mL
LC-MS/MS
HPLC
InertSustain C18
2.1x150 mm, 3 um
40
A 2 mmol/L
B
0 A B=60 40
13 A B=10 90
0.2 mL/
10 uL
MS
ESI positive
325[M+H]*>281
4,15-4,15-DAS
25 g
85 15 100 mL 30
4,15-4,15-DAS 5 50 ng/kg
1
1410g 10
Autoprep
MF-T 1500 10 mL
3 mL
2.4 mL
2.0 mL
1 9 05mL
2mL
2 mL
Biotage ISOLUTE Myco 60mg

3mL 2
mL
1 9 1mL
LC-MS/MS
HPLC
InertSustain C18
2.1x150 mm, 3 um
40
A 2 mmol/L
B
0 A B=80 20
8 A B=10 90
12
0.2 mL/
10 uL
MS
ESI positive
384[M+H]*>307
LOD
0 LOQ
50%
C.
STC 1
11 0.5 pg/kg
83.6~106.3%
11.3% 5 uglkg
81.2
101.4% 6.8%
4,15-4,15-DAS
2 5 ng/kg

17



92.1~105.6%

10.8% 50 ng/kg
78.3~105.6%
8.6%
100 ug’kg 10 pglkg 1 ug/kg
80
110% 60 115% 40 120%
4,15-4,15-DAS 50 ug/kg
STC 3 1
11 257
76%
38% 32%
STC
0.3 ng/kg STC
0.01 0.06 ug/kg
0.09 ng/kg 5.1
ng/kg
0.5 pgkg STC
STC
0.5 ng/kg
4,15-4,15-DAS 4 2
8 164 4,15-4,15-DAS
67%
64%
11 pg/kg

18

4,15-4,15-DAS 1 ugkg
0.8 ugkg
0.4 pg/kg
60 ng'kg
4,15-4,15-DAS
D.
STC
2 STC
STC
8% 1
0.6 ug’lkg STC STC
STC
4,15-4,15-DAS
2
4,15-4,15-DAS
4,15-4,15-DAS
4,15-4,15-DAS



4,15-4,15-DAS

STC 4,15-4,15-DAS

STC

STC
4,15-4,15-DAS

2010 2015 T-2

1)

2)

3)

HT-2

Mo HG, Pietri A, MacDonald SJ,
Anagnostopoulos C, Spanjere M. 2015.
Survey on sterigmatocystin in food. EFSA
Supporting Publications. 12(3):774E.
World Health Organization. 2017.
Evaluation of certain contaminants in
food. WHO Technical Report Series, No.
1002:106—122.

European Food Safety Authority. 2018.
Risk to human and animal health related
to the presence of 4,15-
diacetoxyscirpenol in food and feed. EFSA
Journal. 16(8):5367

19



1 STC

LOD LOQ (n=6)
(ng/kg) (ngkg) (ng/kg) (%) (%) (%)

0.5 77.2-100.4 91.5 1.7

5 92.4-105.2 98.7 5.5

0.5 89.1-104.6 95.6 6.8

5 92.6-99.9 96.7 29

0.5 89.2-111.6 98.9 7.8

5 88.8-102.4 96.4 54

0.5 101.0-107.4 106.3 4.2

5 96.2-104.9 101.3 3.3

0.5 75.7-88.2 83.6 4.5

5 78.6-83.0 81.2 16

0.02 0.05 0.5 82.4-102.8 95.9 7.5
5 92.4-101.2 97.1 3.6

0.5 96.7-112.0 102.9 5.9

5 97.7-104.9 101.4 2.7

0.5 80.8-112.9 103.2 11.3

5 91.2-106.9 100.2 6.8

0.5 101.0-109.6 104.3 3.0

5 97.6-100.6 98.7 12

0.5 84.8-93.9 89.2 4.6

5 91.2-97.6 94.4 25

0.5 90.7-94.0 92.6 13

5 90.6-101.9 97.6 4.0

20



2 4.15-4,15-DAS

(n=3)
(ng/kg) (%) (%)

5 1015 4.9
50 105.6 0.7
5 93.7 2.0
50 93.9 12
5 105.0 1.0
50 99.9 12
5 98.5 10.8
50 103.4 8.6
5 101.8 0.9
50 78.3 17
5 105.6 11
50 103.6 14
5 97.1 16
50 95.7 7.3
5 102.6 0.8
50 102.1 11
5 92.1 0.8
50 87.3 0.8

21



ng’kg

LOQ-05 0.5-1.5 1.5-5 >5 ng’kg ng’kg ng’kg
25 19 ( 76 %) 14 4 1 0.3 0.09 2.0
21 8 (38 %) 7 1 0.06 - 0.5
22 7 (32 %) 7 0.02 - 0.1
20 5 (25 %) 5 0.04 - 0.2
11 2 (18 %) 2 0.01 - 0.07
27 4 (15 %) 1 1 1 1 0.3 - 5.1
20 2 (10 %) 2 0.01 - 0.1
25 2 (8 %) 1 1 0.04 - 0.6
21 0 (0 %) - - -
5 0 (0 %) - - -
30 0 (0 %) - - -
30 0 (0 %) - - -

22



- PE (g fkg)
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0.2
0.1
O | ll -I .I .I I .I .I ol OI OI ol/
~ Ry, N Y OR
T, L SINC G S . AP O VA
@ o G A O
U\ N X VA
2 7 0)\

23



4 4,15-

LOD/LOQ %
ng’kg ng’kg  pglkg  nglkg
21 0.1/0.3 67 0.3 0.4 1
25 0.2/0.5 64 11 0.8 60
5 0.08/0.3 40 0.3 - 0.8
21 0.01/0.03 24 0.03 - 0.2

21 0.06/0.2
22 0.02/0.06
17 0.08/0.3
12 0.03/0.1
20 0.01/0.04

o O O O O

24



T FE (uglkg)

12

10

2 4,15-4,15-DAS
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ND

STC

0.02ug/kg
STC
P (my/kg)

30-HTO01 0.09
30-HTO02 0.72
30-HTO03 0.57
30-HTO04 0.10
30-HTO05 0.46
30-HTO06 0.11
30-HTO7 0.06
30-HTO08 0.03
30-HT09 0.07
30-HT10 0.05
30-HT11 0.03
30-HT12 0.02
30-HT13 0.05
30-HT14 0.06
30-HT15 0.05
30-HT16 0.05
30-HT17 0.36
30-HT18 0.11
30-HT19 0.83
30-HT20 1.98
30-HT21 0.03
30-HT22 ND
30-HT23 0.64
30-HT24 0.27
30-HT25 0.21

26

0.05ug/kg



STC
P (my/kg)

30-JWFO01 0.08
30-JWF02 0.07
30-JWFO03 0.07
30-JWF04 0.1
30-JWFO05 0.1
30-JWF06 0.5
30-JWFO07 0.06
30-JWF08 0.03
30-JWF09 0.07
30-JWF10 ND
30-JWF11 ND
30-JWF12 ND
30-JWF13 ND
30-JWF14 0.02
30-JWF15 ND
30-JWF16 0.02
30-JWF17 0.03
30-JWF18 0.03
30-JWF19 ND
30-JWF20 ND
30-JWF21 0.03

P (ny/kg)
30-FWFO01 0.03
30-FWF02 0.04
30-FWFO03 0.10
30-FWF04 0.12
30-FWFO05 0.07
30-FWF06 0.05
30-FWF07 0.03
30-FWF08 0.04
30-FWF09 0.03
30-FWF10 0.03
30-FWF11 0.02
30-FWF12 0.04
30-FWF13 0.05
30-FWF14 ND
30-FWF15 ND
30-FWF16 ND
30-FWF17 0.06
30-FWF18 ND
30-FWF19 0.03
30-FWF20 ND
30-FWF21 ND
30-FWF22 0.05

27



STC

P (my/kg)
30-RCO1 0.1
30-RCO2 0.03
30-RCO03 0.04
30-RC0O4 0.03
30-RCO05 0.06
30-RC06 0.04
30-RCO07 0.1
30-RCO08 0.2
30-RC09 ND
30-RC10 ND
30-RC11 0.03
30-RC12 ND
30-RC13 ND
30-RC14 ND
30-RC15 ND
30-RC16 ND
30-RC17 ND
30-RC18 ND
30-RC19 ND
30-RC20 0.1

28

STC
P (ny/kg)

30-ADO01 0.05
30-ADO02 ND
30-ADO03 ND
30-AD04 ND
30-ADO05 ND
30-AD06 ND
30-ADO07 ND
30-ADO08 ND
30-ADO09 ND
30-AD10 0.07
30-AD11 ND




STC

P (my/kg)
30-RYO01 ND
30-RY02 ND
30-RYO03 ND
30-RY04 ND
30-RY05 ND
30-RY06 ND
30-RYO07 51
30-RYO08 ND
30-RY09 ND
30-RY10 ND
30-RY11 ND
30-RY12 ND
30-RY13 ND
30-RY14 ND
30-RY15 0.9
30-RY16 2.6
30-RY17 ND
30-RY18 ND
30-RY19 ND
30-RY20 0.08
30-RY21 ND
30-RY22 ND
30-RY23 ND
30-RY24 ND
30-RY25 ND
30-RY26 ND
30-RY27 ND

29



STC STC

'D (ug/ke) P (ngikg)
30-BA01 ND 30-CGO1 ND
30-BA02 ND 30-CG02 ND
30-BA03 ND 30-CGO3 0.03
30-BA04 ND 30-CG04 ND
30-BA05 ND 30-CGOS ND
30-BA06 ND 30-CG06 ND
30-BA07 ND S0-CG07 ND
30-BA08 ND 30-CG08 ND
30-BA09 ND 28:231)3 EE
30-BA10 ND

30-CG11 ND
30-BA11 0.1 30.CG1o ND
30-BA12 ND 30.CG13 ND
30-BA13 ND 30.CG14 ND
30-BA14 ND 30-CG15 ND
30-BA15 ND 30-CG16 ND
30-BA16 ND 30-CG17 ND
30-BA17 ND 30-CG18 ND
30-BA18 0.1 30-CG19 ND
30-BA19 ND 30-CG20 ND
30-BA20 ND 30-CG21 ND

30



STC

P ng/kg
30-SF01 ND
30-SF02 ND
30-SF03 0.4
30-SF04 ND
30-SF05 ND
30-SF06 ND
30-SF07 ND
30-SF08 ND
30-SF09 ND
30-SF10 ND
30-SF11 ND
30-SF12 ND
30-SF13 ND
30-SF14 ND
30-SF15 ND
30-SF16 ND
30-SF17 ND
30-SF18 ND
30-SF19 ND
30-SF20 ND
30-SF21 ND
30-SF22 ND
30-SF23 0.6
30-SF24 ND

30-SF25 ND

31



STC

'® ng’kg
30-WsSso01 ND
30-WS02 0.03
30-WS03 ND
30-WS04 0.04
30-WS05 ND

30 1
15 15 30
STC ND

32



-2 4,15-4,15-DAS

ND
3
o E W e
30-CGO1 ND 30-HTO1 2
30-CG02 0.39 30-HT02 42
30-CGO3 ND 30-HT03 47
30-CG04 ND 30-HT04 60
30-CGO5 0.25 30-HTO5
30-CG06 0.18 30-HT06 1
30-CGO7 0.37 30-HTO7 ND
30-CG08 1.17 30-HT08 ND
30-CG09 0.45 30-HT09 ND
30-CG10 0.79 30-HT10 ND
30-CG11 0.25 30-HT11 ND
30-CG12 ND 30-HT12 1
30-CG13 0.38 30-HT13 ND
30-CG14 0.31 30-HT14 ND
30-CG15 0.46 30-HT1S
30-CG16 0.32 30-HT16
30-CG17 0.33 30-HT17 10
30-CG18 0.50 30-HT18 25
30-CG19 0.42 S0-HTLY 34
30-CG20 0.55 30-HT20 12
30-CG21 0.38 S0-HT21 ND
30-HT22 ND
30-HT23 15
30-HT24 11
30-HT25 1

33



4,15-DAS

'D (ng/kg)
30-RYO1 ND
30-RY02 ND
30-RY03 ND
30-RY04 ND
30-RYO05 ND
30-RYO06 0.11
30-RY07 ND
30-RY08 0.17
30-RY09 ND
30-RY10 0.10
30-RY11 ND
30-RY12 0.10
30-RY13 0.11
30-RY14 ND
30-RY15 ND
30-RY16 ND
30-RY17 ND
30-RY18 ND
30-RY19 ND
30-RY20 ND
30-RY21 ND

o friey
30-SGO01 0.8
30-SG02 0.8
30-SG03 0.09
30-SG04 ND

30-SG05 34 ND




STC

4,15-DAS

D (ug/kg)
30-HTTO1 ND
30-HTTO2 ND
30-HTTO3 ND
30-HTTO4 ND
30-HTTO5 ND
30-HTTO6 ND
30-HTTO7 ND
30-HTTO8 ND
30-HTTO09 ND
30-HTT10 ND
30-HTT11 ND
30-HTT12 ND
30-HTT13 ND

30-SG01-17
4,15-4,15-DAS

35



30

30 Sterigmatocystin: STC
12 SD 6 21
0 1.7 5.0 15.0 ppm 21
77
15.0 ppm
STC
15.0 ppm
type-2b A BEAR e ~ AR ZGERL AR L DI 2 FFE L 3 2 1k
CALB1 PVALB GABA DNA
DNA
G./S Go/M
SGZ
Badnf
BDNF  PVALB*
GABA STC

5.0 ppm 0.34-0.85 mg/kg /

37




30

STC

SD

SGZ

Aspergillus
B:
DNA

Sterigmatocystin:

STC

STC

21

77

12

38

4 STC 0 1.7 5.0 15.0 ppm

6 21
0 6
12 ppm
12 ppm PND5 PND 12
15.0 ppm STC
14
12 ppm
STC LC-MS/MS
4 1
n=11 2 n=12 3 4 n=10
6 2
1 1
2
1
21
10 12 C0,/0;
4 paraformaldehyde (PFA) 0.1M
30 40 11 18 C0,/0;
10%
10%
PFA
Bregma -3.5
mm 1
2
3pum
Table 1
DAB

ABC Vectastain ABC Elite kit
Vector Laboratories



glial fibrillary acidic protein GFAP
sex determining region Y (SRY)-box 2
SOX2 T-box brain2 TBR2 doublecortin

DCX reelin
RELN  parvalbumin PVALB
calbindin-D-28K CALB1 Bartlett
neuronal nuclei (NeuN) Dunnett Steel
proliferating
cell nuclear antigen PCNA 21 77 0
TUNEL 15.0 ppm
GFAP SOX2 TBR2 DCX PCNA Bregma -2.2mm 2 mm
TUNEL RNeasy
Mini Kit (Qiagen) total RNA
RELN PVALB 2p g total RNA SuperScript’
CALB1 111 Reverse Transcriptase Life
Technologies CDNA
NeuN real-time reverse-transcription
SGZ polymerase chain reaction (RT-PCR;
StepOnePlus Real-time PCR System Life
Technologies)
21 C0,/0,
10%
77 STC
C0,/0,
1 1 1
77 10 12
C0./0, 4 PFA 0.1M
10 12 C0,/0;
10% C.
10%
STC
Fig. 1
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STC
Fig. 2
STC
Table 2
15.0 ppm
Table 2
Table 3
SGZ
DCX type-2b, 3
15.0 ppm
Fig. 3 PCNA
15.0 ppm
Fig. 5 GABA
CALB1 PVALB
15.0 ppm Fig.
4
Fig. 3, 4
15.0 ppm
Bdnf
Cend2  DNA
Apexl  Erccl
Chrna7
Table 4

Ntrk2

Cdk1 Cdkz Cdknla Cdknlb Cdknlc

Cdkn2b  DNA Bripl
Chrnb2
Dra2
D.
STC
21
15.0 ppm SGZ

type-2b FifBIEHE AL ~ ARFERLHE A

CALB1
PVALB GABA
GABA PVALB
CALB1 15.0 ppm
PVALB
type-2

D (Song et al., 2013) type-3

PVALB CALB1
calcium-buffering protein

2 Verdaguer et al., 2015
PVALB CALB1
STC

SGZ
PCNA



STC

0 ppm 15.0 ppm
DNA Apex1
Erccl STC
DNA
SGZ PCNA
15.0 ppm STC
type-2b type-3
15 ppm  STC G1
G,
cyclin-dependent
kinase; CDK
STC Gi/S Go/M
CDK
Cend? STC
D
CDK4
CDK6 cyclin D-CDK4/6
Gy S
®  Malumbres & Barbacid, 2009
cend?
15.0
ppm

41

type-3
9 Campbell et al., 2010
STC
CHRNA7
 Kaneko et al ., 2006
CHRNB2  GABA
SGZ

® Harrist et al., 2004

CHRNB2 GABA
7
(Pitler and Alger, 1992)
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Figure 1. Body weight, food consumption and water consumption of dams given sterigmatocystin from GD 6 to

PND 21 in thediet. (A) Body weight. (B) Food consumption. (C) Water consumption.
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Figure 2. Body weight of male and female offspring exposed to sterigmatocystin at postnatal day.
(A) Male offspring. (B) Female offspring.
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Table 1. Primary antibodies and experimental conditions used in immunohistochemistry

Antigen Abbreviate Host Clonality Clone Dilutio Antigen retrieval Manufacturer
d name specie number n condition

S
Calbindin-D-28K CALB1  Mous Monoclonal CB-955 1:500 Microwaving, pH Merck KGaA

e 10G1 6.03 (Darmstadit,

Germany)

Doublecortin DCX Rabbi Polyclonal n.a 1:1000 None Abcam Inc.

t 1gG (Cambridge, UK)
Glid fibrillary GFAP Mous Monoclonal GA5  1:200 None Merck KGaA
acidic protein e 1gG1
Neuron-specific  NeuN Mous Monoclonal A60 1:100 None Merck KGaA
nuclear protein e 1gG1
Parvalbumin PVALB Mous Monoclonal PARV-1 1:1000 Microwaving, pH Merck KGaA

e 190Gy 9 6.0
Proliferating cell PCNA Mous Monoclonal PC10 1:200 None Dako (Glostrup,
nuclear antigen e 190G2a Denmark)
Reelin RELN Mous Monoclonal G10  1:1000 None Novus Biologicals,

e 1gG1 Inc. (Littleton, CO,

USA)

Sex determining  SOX2 Mous Monoclonal 9-9-3  1:4000 None Abcam Inc.
region’Y e 1gG1
(SRY)-box 2
T box brain 2 TBR2 Rabbi Polyclonal n.a 1:500 Autoclaving, pH 6.0 Abcam Inc.

t 19G b

3 Microwaving at 90 °C for 10 minin 10 mM citrate buffer (pH 6.0).
B Autoclaving at 121 °C for 10 min in 10 mM citrate buffer (pH 6.0).
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Table 2. Reproductive and general parameter s of dams given sterigmatocystin from GD 6 to PND

21

Sterigmatocystin (ppm)

0 (Contral) 17 5.0 15.0
No. of dams examined 11 12 10 10
Reproductive parameters
No. of implantation sites 12.644+2.012 12.08+1.62 10.90+2.33 11.91+4.06
No. of live offspring 11.82+2.44 10.83+1.90 10.20+2.04 12.70+1.06
General parameters on GD
Mean body weight (g) 296.9+24.0 296.2621.8  294.7+19.5 298.5+18.6
Food intake (g/animal/day) @ 20.51+2.51 20.63+1.51 20.07+1.76 19.87+1.71
Water consumption (g/animal/day) @ 36.46+5.88 35.76+4.19 34.16+3.60 35.76+4.39
General parameters on PND
Mean body weight (g) 307.2+27.6 304.4+17.6  304.9+19.9 297.3£17.3
Food intake (g/animal/day) 53.10+4.97 53.34+3.08  52.05+5.24 50.83+2.65
Water consumption (g/animal/day) @ 76.18+9.89 77.14+£8.74 74.53+9.75 77.58+6.06
Body and organ weights at PND 21
Body weight (g) 301.4+26.5 295.2+18.7  294.7+17.8 286.9+16.6
Organ weight
Brainweight  Absolute (g) 1.91+0.06 1.90+0.10 1.92+0.09 1.90+0.07
Relative (g/100g BW) 0.64+0.05 0.64+0.04 0.65+0.04 0.66+0.04
Liver weight  Absolute (g) 15.19+1.52 14.11+1.22 14.50+1.23 13.89+0.72*
Relative (g/100g BW) 5.05+0.39 4.78+0.23 4.87+0.25 4.82+0.15
Lung weight  Absolute (g) 1.48+0.38 1.32+0.20 1.32+0.12 1.28+0.16
Relative (g/100g BW) 0.49+0.11 0.45+0.07 0.44+0.04 0.44+0.04
Kidneys weight Absolute (g) 2.13+0.19 2.14+0.19 2.04+0.12 2.09+0.16
Relative (g/100g BW) 0.71+0.04 0.72+0.04 0.69+0.02 0.72+0.03
Diacetoxyscirpenol intake (mg/kg BW/day)
GD, mg/kg body weight/day 2 0 0.12+0.01 0.34+0.02 1.00+0.07
PND, mg/kg body weight/day 2 0 0.30+0.01 0.85+0.07 2.57+0.15

Mean + SD.

aMean value of each week.

Abbreviation: BW; body weight, GD; gestation day, PND; postnatal day.

* Significantly different from the untreated controls (P<0.05, Dunnett's or Steel’s test).
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Table 3. Body and organ weights at the prepubertal and ter minal necropsies of offspring

Sterigmatocystin in diet (ppm)

0 (Control) 1.7 5.0 15.0
Male offspring on PND 21
No. of animals examined 11 12 10 10
Body weight (g) 58.95+5.13¢  56.93+4.05 56.66+4.33 55.34+4.74
Organ weight
Brain Absolute (g) 1.56+0.04 1.56+0.03 1.56+0.03 1.56+0.04
Relative (g/100g 2.72+0.24 2.75+0.18 2.77+0.22 2.83+0.22
BW)
Liver Absolute () 2.42+0.21 2.33+£0.22 2.45+0.24 2.31£0.21
Relative (g/100g 4.18+0.23 4,08+0.16 4.32+0.16 4,18+0.13
BW)
Lung Absolute () 1.00+£0.25 1.03+£0.23 0.96+0.32 0.93+0.20
Relative (g/100g 1.72+0.42 1.80+0.36 1.67+0.48 1.68+0.38
BW)
Kidneys  Absolute (g) 0.65+0.06 0.66+0.05 0.64+0.07 0.62+0.05
Relative (g/100g 1.12+0.04 1.15+0.04 1.13+0.06 1.13+0.03
BW)
Female offspring on PND 21
No. of animals examined 11 12 10 10
Body weight (9) 54.53+9.27 56.06+4.50 56.25+3.64 53.47+4.68
Organ weight
Brain Absolute (g) 1.47+0.12 1.52+0.04 1.52+0.05 1.50+0.05
Relative (g/100g 2.75+0.38 2.72+0.21 2.72+0.22 2.83+0.21
BW)
Liver Absolute (g) 2.23+0.22 2.18+0.22 2.30+0.20 2.23+0.25
Relative (g/100g 4.17+0.68 3.89+0.13 4.09+0.21 4.16+0.15
BW)
Lung Absolute () 0.70+0.19 0.74+0.12 0.76+0.19 0.72+0.19
Relative (g/100g 1.30+0.31 1.32+0.13 1.36+0.32 1.36+0.34
BW)
Kidneys Absolute () 0.61+0.09 0.62+0.05 0.64+0.06 0.61+0.06
Relative (g/100g 1.13+0.13 1.11+0.03 1.13+0.05 1.14+0.06
BW)
Male offspring on PND 77
No. of animals examined 11 12 10 10
Body weight (9) 441.56+27.44 455.14+27.74 457.84+18.13 444.88+31.75
Organ weight
Brain Absolute () 2.12+0.07 2.12+0.04 2.11+0.03 2.11+0.11
Relative (g/100g 0.48+0.03 0.47+0.03 0.46+0.02 0.48+0.04
BW)
Liver Absolute (g) 18.96+1.84 19.21+£2.05 19.75+1.20 19.37+£2.36
Relative (g/100g 4.29+0.24 4.21+0.27 4.32+0.25 4.35+0.37
BW)
Lung Absolute (g) 2.00+0.64 1.94+0.42 2.41+0.49 1.90+0.14
Relative (g/100g 0.45+0.12 0.43+0.09 0.53+0.11 0.43+0.04
BW)
Kidneys Absolute () 2.79+0.22 2.75+0.20 2.86+0.17 2.71+0.20
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Relative (¢/100g 0.63+0.05  061+003  063+005  0.61+0.04

BW)
Female offspring on PND 77
No. of animals examined 11 12 10 10
Body weight (g) 277.14£2531 273.01+28.11 270.77+19.06 279.41+19.65
Organ weight
Brain Absolute () 1.96+0.06 1.98+0.05 1.98+0.06 1.98+0.08
Eala)“ve (9'100g 0.71£005  073+007  0.73:0.05  0.71+0.04
Liver Absolute () 10.29+1.14 9.96+1.43 9.59+1.05 10.40+0.71
E\E;'V";“VG (9/100g 371+019  364+025  354+022  3.73:0.13
Lung Absolute (g) 1.29+0.13 1.38+0.16 1.57+0.40 1.30+0.17
:\‘j'va)“"e (/1009 047+005  051+004  058:0.13  0.47+0.04
Kidneys Absolute () 1.77+£0.20 1.71+£0.15 1.71+0.16 1.72+0.13
:\‘j'va)“"e (/1009 0.64+004  063+0.03  063:004  0.62+0.03
Abbreviations: BW, body weight; PND, postnatal day.
aMean + SD.

52



(A) GFAP

0 P‘Pm LY ; ‘l-',—f Ak ;\ '.155,@‘}:1@'11’. PR ;‘/( 20 (fmm) PND 21 (/mm) PND 77
i" \ ¥ \.;‘ | i 4 <y .'_ \ : X 6
e : !\ \ e g
Sl 3
..\‘g‘ﬂ“\ . -
-f”g;;ﬁ‘ o KGR e Aot 1.7 5.0 15.0
e e Y Y AN R T e (ppm) (ppm)
(B) SOX2
Oppm = ¢ 15.0 ppm" " °, © %, (fmm) PND 21 (fmm) PND 77
: . o . Y, : 80 80
y & Rl gy 40 40
i %' « * oo - “;‘x"«, A= Mle o bj"_l'l'”_fg'
Wit 2 ; 2 Vel 0 0
‘ . D taloa 0 1.7 5.0 15.0 0 1.7 5.0 15.0
AL RN S - @Y (ppm) (ppm)
(C) TBR2
0 ppm : 15.0 ppm ' (/mm) PND 21 (Im3r3) PND 77

¢
-
-
-
-
L 4
’
‘s
.
»
L)
[ 3%
-
¢
- w
o o« o
-
o o\

0 1.7 5.0 15.0 0 1.7 5.0 15.0
(ppm) (ppm)
(D) DCX _
‘Oppm PND 21 (fmm) PND 77
ik 300
%k
150
0 1.7 5.0 15.0 0 =017 5.0 150
(ppm) (ppm)
PND 21 (/mm) PND 77
800
l_D_I_'_l 400|_D_I_'_l
0

0 1.7 5.0 15.0 0 1.7 5.0 15.0
(ppm) (ppm)

Figure 3. Digribution and number of immunoreactive cels for neuronal stage-defining markers of granule cell lineagesin
the subgranular zone (SGZ), and a mature neuronal marker in the granule cdl layer (GCL) of the hippocampal dentate
gyrusof male PND 21 and PND 77 offspring exposed to sterigmatocy<tin. (A) Glid fibrillary acidic protein (GFAP) in the SGZ,
arrowheads indicate immunoreactive cells. (B) Sex determining region Y (SRY)-box 2 (SOX2) in the SGZ. (C) T box brain 2
(TBR2) in the SGZ. (D) Doublecortin (DCX) in the SGZ. (E) Neuron-specific nuclear protein (NeuN) in the GCL. Representative
images from O ppm control and the 15.0 ppm group a PND 21 are shown. Magnification: 400x; bar = 50 um. Graphs show the
number of immunoreactive cells/unit length (mm) of the SGZ or GCL of the bilateral sides. Values are expresse4,15-DAS mean +

SD. N =10/group.  * Significantly different from the untreated controls (P<0.05, Dunnett's or Steel’s test).
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Figure 4. Digtribution and number of immunoreactive cdls for interneuronal markers and a
mature neuronal marker in the hilus of the hippocampal dentate gyrus of male PND 21 and PND 77
offspring exposed to serigmatocystin. (A) Reelin (RELN). (B) Parvabumin (PVALB). (C)
Calbindin-D-28K (CALB1). (D) Neuron-specific nuclear protein (NeuN). Representative images from O
ppm control and the 15.0 ppm group at PND 21 are shown. Magnification: 200x; bar = 100 pm. Graphs
show the number of immunoreactive cells/unit area (mm?) of the hilus of bilateral hemispheres. Vaues
are expressed,15-DAS the mean + SD. N = 10/group.

* Significantly different from the untreated controls (P<0.05, Dunnett's or Steel’s test).
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Figure 5. Digtribution and number of apoptotic and proliferating cdls in the SGZ of the
hippocampal dentate gyrus of male PND 21 and PND 77 offspring exposed to sterigmatocystin. (A)
Proliferating cell nuclear antigen (PCNA). (B) Termina deoxynucleotidyl transferase dUTP nick-end
labeling (TUNEL). Representative images from O ppm control and the 15.0 ppm group at PND 21 are
shown. Magnification: 400x; bar = 50 um. Graphs show the number of immunoreactive cells/unit length
(mm) of the SGZ of the bilateral sides. Values are expresse4,15-DAS the mean + SD. N = 10/group.

* Significantly different from the untreated controls (P<0.05, Dunnett's or Steel’s test).
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Table 4. Transcript levels in the hippocampal dentate gyrus of PND 21 offspring exposed to

sterigmatocystin

Sterigmatocystin in diet (ppm)

0 (Control)
Relative transcript level normalized to Relative transcript level normalized to
Gapdh Hprt Gapdh Hprt
No. of animals examined 6 6 6 6

Neurotrophin-related genes

Bdnf 1.08+0.47 1.03+0.28 2.07+0.18** 1.49+0.12**

Ntrk2 1.02+0.22 1.00+0.08 0.98+0.25 0.70+0.15**
Cell cycleregulators

Ccnd2 1.08+0.42 1.06+0.35 1.98+0.40** 1.41+0.23

Cdk1 1.06+0.38 1.03+0.29 0.81+0.47 0.57+0.31*

Cdk2 1.03+0.25 1.01+0.15 1.10+0.28 0.78+0.16*

Cdknla 1.03+0.26 1.02+0.24 0.52+0.27** 0.37+0.18**

Cdkn1b 1.02+0.21 1.00+0.10 0.91+0.24 0.65+0.15**

Cdknic 1.02+0.25 1.02+0.19 0.88+0.18 0.63+0.10**

Cdkn2b 1.02+0.19 1.00+0.06 1.09+0.23 0.78+0.12**

Cdkn2c 1.02+0.22 1.01+0.11 1.16+0.34 0.82+0.19
DND repair-related genes

Apex1 1.02+0.23 1.00+0.05 1.32+0.18* 0.94+0.08

Bripl 1.02+0.20 1.01+0.17 1.14+0.24 0.81+0.12*

Chekl 1.15+0.61 1.10+0.49 1.35+0.62 0.97+0.43

Erccl 1.01+0.18 1.01+0.15 1.32+0.27* 0.94+0.13
Cholinergic receptors

Chrna? 1.03+0.25 1.00+0.09 1.75+0.23** 1.26+0.17%*

Chrnb2 1.01+0.11 1.01+0.15 0.84+0.14* 0.60+0.08**
Dopaminergic receptor

Drd2 1.09+0.46 1.08+0.41 0.45+0.43* 0.32+0.29**

Abbreviations. Apex1, apurinic/apyrimidinic endonuclease 1; Bdnf, brain-derived neurotrophic factor;
Bripl, BRCAL interacting protein C-terminal helicase 1; Ccnd2, cyclin D1; Cdk1, cyclin-dependent
kinase 1; Cdk2, cyclin-dependent kinase 2; Cdknla, cyclin-dependent kinase inhibitor 1A (P21); Cdknb1l,
cyclin-dependent kinase inhibitor 1B; Cdknlc, cyclin-dependent kinase inhibitor 1C (P57); Cdkn2b,
cyclin dependent kinase inhibitor 2B; Cdkn2c, cyclin dependent kinase inhibitor 2C; Chekl, checkpoint
kinase 1; Chrna?, cholinergic receptor, nicotinic, alpha polypeptide 7; Chrnb2, cholinergic receptor,
nicotinic, beta polypeptide 2 (neuronal); Drd2, dopamine receptor D2; Erccl, excision repair
cross-complementing rodent repair deficiency, complementation group 1; Gapdh, glyceraldehyde
3-phosphate dehydrogenase; Hprt, hypoxanthine phosphoribosyl transferase; Ntrk2, neurotrophic tyrosine
kinase, receptor, type 2.

a@Mean + SD.*P < 0.05, **P < 0.01, significantly different from 0 ppm control by the Student’s t-test or
Aspin-Welch’s t-test.
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scirpi F.  semitectum F
sporotrichioides
2
4,15-DAS
4,15-DAS
A T2
HT-2
STC
Fusarium
4,15-DAS PCR
B.
4,15-DAS F. acuminatum

F. equiseti F. graminearum s. str. F
langsethiae F. longipes F. poae F. scirpi
F. semitectum F. sporotrichioides
4,15-DAS
F. avenaceum F
crookwellense F. culmorum F. kyushuense
F lateritium F tritinctum 6 15
15 1, 2

DNA
PDB
25 2



DNA SDS 9
DNeasy plant mini kit QIAGEN

DNA -20
4,15-DAS
4,15-DAS Fusarium
B-tubulin Lys2
NCBI
MEGA6.02 Clustalw
B-tubulin
AB587072 F poae AB587071 F

AB587036 F. semitectum
AB587076 F. sporotrichioides  AB587049
F. acuminatum AB587047 F. equiseti

langsethiae

ABB820716 F. longipes AB587040 F
graminearum AB820714 F. camptoceras
AB587077 FE tricinctum AB587052 F
lateritium AB820709 F culmorum
AB587067 F. kyushuense  AB587059 F
verticillioides Lys2

AB586973 F. poae AB586953 F.

acuminatum  AB586972 F. langsethiae
AB586975 F. sporotrichioides  AB586944

F. graminearum AB586951 F. equiseti
AB586940 F semtectum  AB586968 F
kyushuense AB586969 F. crookwellense
AB586942 F. culmorum AB586954 F
lateritium AB586979 F tricinctum
AB586965 F avenaceum

PCR

HiDi DNA polymerase
(myPOLS Biotec GmbH

59

PCR PCR
95 3 95 15
60 10 72 60 1 35
72 120
PCR 2%
C.
Aspergillus section
Versicolores STC
DNA
PCR 4,15-DAS
4,15-DAS
3) F. acuminatum F
equiseti F. graminearum s. str. F

langsethiae F. longipes F. poae F. scirpi
F. semitectum F. sporotrichioides 9
4,15-DAS Fusarium
4,15-DAS
6 F
avenaceum F. crookwellense F. culmorum

F. kyushuense F. lateritium F. tritinctum

15 4,15-DAS
Fusarium 9
B-tubulin
4,15-DAS PCR
4,15-DAS Fusarium
4,15-DAS
B-tubulin 4,15-DAS



B-tubulin
4,15-DAS
8 4,15-DAS 5
871 bp
4,15-DAS 8 4,15-DAS
5
4,15-DAS
4,15-DAS
F. graminearums. str.
7
3
3A F
graminearum s. str.
3B PCR
4,15-DAS
DNA
HiDi DNA polymerase PCR
4,15-DAS 9 F
graminearum s. str. 8
4A
F. graminearum s. str.
4B
PCR 4,15-DAS
Lys2
4,15-DAS PCR
B-tubulin
Lys2
4,15-DAS
Lys2
4,15-DAS 7

60

668 bp 4,15-DAS 7

4,15-DAS 6

4,15-DAS
F. poae 6
5A F. poae
5B
Forward
Reverse
PCR

DNA
3
HiDi DNA polymerase
PCR
220 bp
4,15-DAS 8
bp 6

F. poae

400
4,15-DAS

PCR
4,15-DAS

4,15-DAS
Fusarium 4,15-DAS
Aspergillus section Versicolores
STC
PCR 4,15-DAS
3 1



HiDi DNA polymerase

4,15-DAS 4,15-DAS
B-tubulin Lys2
4,15-DAS
B-tubulin
4,15-DAS
4,15-DAS 9
F. graminearum s. str.
8
4,15-DAS
3 4
4,15-DAS
PCR
STC
Lys2
4,15-DAS
F. poae
4,15-DAS 8
Reverse
Forward
PCR
PCR 4,15-DAS
5 6
4,15-DAS
STC
PCR
4,15-DAS
DNA
PCR 4,15-DAS

61

DNA
4,15-DAS
E.
4,15-DAS
4,15-DAS
PCR
4
4,15-DAS
4,15-DAS
F.
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and effective DNA extraction method
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fungal DNA. Journal of Food Protection
(2010) 73: 1077-1084

2) Tamura K, Stecher G, Peterson D, Filipski
A and Kumar S: MEGAG6: Molecular
evolutionary genetics analysis version 6.0.
Mol Biol Evol (2013) 30: 2725-2729

3) Watanabe M, Yonezawa T, Sugita-Konishi
Y and Kamata Y: Utility of the
phylotoxigenic  relationships  among
trichothecene-producing Fusarium
species for predicting their
mycotoxin-producing potential. Food
Addit Contam Part A (2013) 30: 1370—
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i

*ES

DASELEE

F. acuminatum

F. equiseti

F. graminearum sensu strict
F. langsethiae

F. longipes

F. poae

F. scirpi

F. semitectum

F. sporotrichioides

DASSEELERE

F. avenaceum

F. crookwellense
F. culmorum

F. kyushuense
F. lateritium

F. tritinctum

MAFF236716
MAFF236434
MAFF240270
FRCT-1000
IFM50036
MAFF305947
CBS448.84
MAFF236521
ATCC34914

ATCC200255
MAFF101144
IFM50210
MAFF237645
MAFF235344
ATCC38183

63



will OH

fool H

4,15-DAS
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Fusarium acuminatum Fusarium graminearum

Fusarium sporotrochioides

Fusarium poae Fusarium semitectum

4,15-DAS

65



Forward primer Reverse primer

— —
F. poae ACTGGGCC* * - -+ TACACTGAGGGAGCTG—————————— CCTCTTACGGCGACT - « * - - TCTCCGCC
F. langsethiae BCTGGGCC * » -+ TACACTGAGGGAGCTG-———-————— CCTCTTACGGCGACC * « « - - TCTCCGCC
F. sporotrichioides  ACTGGGCC::--- TACACTGAGGGAGCTG-————————— CCTCTTACGGCGACC * « * - - TCTCCGCC
F. acuminatum BCTGGGCG "« TACACTGAGGGAGCTG-————————— CCTCTTACGGCGACC * « * - - TCTCCGCC
F. graminearum BCTGGGCC * » + TACACEGAGGGTGCTG-————————— CCTCTTACGGCGACC * « * - - TCTCTGCC
F. equiseti BCTGGGCC * » + TACACTGRAGGAGCTG-———-————— CCTCTTACGGCGACT * « « - - TCTCCGCC
F. longipes BCTGGGCC * » + TACACTGRAGGAGCTG-————————— CCTCTTACGGCGACT * « « - - TCTCCGCT
F. semitectum BCTGGGCC * » + TACACTGRAGGAGCTG-————————— CCTCTTACGGCGACT * « « - - TCTCCGCC
F. kyushuense BCTGGGCC* » -+ TACACTGAGGGAGCTG-————————— CCTCTTATGGRGACC * « « - - TCTCCGCC
F. culmorum BCTGGGCC* » -+ TACACEGAGGGTGCTG-————————— CCTCTTACGGCGACC * « » - - TCTCTGCC
F. lateritium BCTGGGCC* » -+ TACACTGAGGGTGCCG-————————— CATCCTACGGRGACC * « * - - TCTCCGCT
F. tricinctum BCTGGGCG " * TACACEGAGGGAGCTG-————————— CCTCCTACGGRGACC « « « - - TCTCCGCT
F. avenaceum BCTGGGCG " * TACACTGAGGGAGCTG-————————— CCTCCTACGGRGACC « « « - - TCTCCGCT

B.

Forward primer Reverse primer

— —
F. poae CTTCRACG - - - - TCACTETTGTCACGRA-————————— ACACTGAGGGRGCTG « - - - - CCRAGTTCT
F. langsethiae CTTCRACG - - - - TCACT®CTGCCACGRA-————————— ACACTGAGGGNGCTG - - - - - CCRAGTTCT
F. sporotrichioides CTTCRACG - - - - - TCACT®CTGCCACGRRA-—————————— ACACI‘GAGGGRGCI‘G ----- CCRAGTTCT
F. acuminatum CTTCRACG - - -+ CCACT®ATTCCACGRA-————————— ACACTGAGGGEGCTG ----- CCRAGTTCT
F. graminearum CTTCRACG - - - - TCACTACTGCCACGRRA-————————— ACACCGRGGGTGCTG - -+« * * CCRAGTTCT
F. equiseti CTTCAACG - - - - TCACT®CTGCCACGRRA-————————— ACACTGAAGGGCTG -« - - - CCRAGTCCT
F. longipes CTTCAACG - - - - TCACT®CTGCCACGRA-————————— ACACTGAAGGGCTG - - - - - CAACGTCCT
F. semitectum CTTCAACG - - - - TCACTECTGCCACGRRA-————————— ACACTGAAGGEGCTG ----- CAACGTCCT
F. kyushuense CTTCAACG - - - - - TCATT®CCACACGARA-————————— ACACTGAGGGNGCTG -+« - - - CCRAGTTCT
F. culmorum CTTCAACG - - - - TCACT®CTGCCACGRA-————————— ACACCGRAGGGTGCTG -+« * * CCRAGTTCT
F. lateritium CTTCAACG - - - - ACATTEATTGCAAGRA-————————— ACACTGAGGGTGCCG - -+« * * CCAGGTCCT
F. tricinctum CTTCAACG - - - - ACACTEATTGCAAGGA-————————— ACACCGAGGGIGCTG -« - - - CCAGGTCCT
F. avenaceum CTTCAACG - - - - ATATTEATTTTGAGRA-————————— ACACTGAGGG!GCTG ----- CCAGGTCCT

3.4,15-DAS Primer B-tubulin
B-tubulin
A 4,15-DAS 8 Fusarium graminearum 7

B Fusarium graminearum

66
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SENPLITN

PCR B-tubulin
Fusarium graminearum

4. 4,15-DAS
A 4,15-DAS

B Fusarium graminearum

67



poae
langsethiae
sporotrichioides
acuminatum
graminearum
equiseti
semitectum

mEEEEEN

kyushuense
crookwellense
culmorum
lateritium
tricinctum
avenaceum

mEEmEEA

poae
langsethiae
sporotrichioides
acuminatum
graminearum
equiseti
semitectum

mEEEEEN

kyushuense
crookwellense
culmorum
lateritium
tricinctum
avenaceum

mEEmEEA

5. 4,15-DAS
Lys2
A Fusarium poae
6

Forward primer

—
CCGCACTG """ * ACGTTACCTCGAGTCTG
CCGCACTG -+~ " ACGTTACCTCGAGTCTG
CCGCACGG - * - -+ ACGTTACCTCGAGTCTG
CCGCACAG - - - ACGCTACCTCGAGTCTG
CCGCACAG -+~ - GCGTTACCTTGAGTCTG
CCGCACAG - - - ACGTTACCTCGAGTCTG
CCGCACAG - - - ACGTTACCTTGAGTCGG
CCGCACAG - -~ - ACGTT TCGAGTCTG
CCGCACAG - - - -+ ACGTT TCGAGTCTG
CCGCACAG - - - - GCGTTACCTTGAGTCTG
TCGTACAG:- - - - ACGTT TCGAGTCTG
TTGCACAG - - - - ACGTC. TTGAATCTT
TCGCACAG - - - -+ ACGTT TTGAATCCG

Forward primer

CCGCACTG =" - ACGTTACCTCGAGTCTG
CCGCACTG =" " ACGTTACCTCGAGTCTG
CCGCARCGG =+ =+ ACGTTACCTCGAGTCTG
CCGCRCAG ="+ ACGCTACCTCGAGTCTG
CCGCRCRAG = - -+ GCGTTACCTTGAGTCTG
CCGCARCAG =+ - - ACGTTACCTCGAGTCTG
CCGCARCAG =+ - - ACGTTACCTTGAGTCGG
CCGCRCARAG ="+ ACGTT TCGAGTCTG
CCGCARCAG ==+ ACGTT TCGAGTCTG
CCGCARCAG = -+ GCGTTACCTTGAGTCTG
TCGTACAG -+ * ACGTT TCGAGTCTG
TTGCACAG - - - ACGTC. TTGAATCTT
TCGCACAG -+ - ACGTT TTGAATCCG
Primer
B 4,15-DAS

68

Reverse primer 1

—————————— GCCAGAACCCGTTGA'"~-CAAGGTACG
—————————— GCCAGAACCCEITTGA - - - - -CAAGGTACG
—————————— GCCAGRACCCSTTGA - - - - -CAAGGTACG
---------- GCCAGRACCCSTTGA - - - - -CAAGGTATG
---------- GCCAGARACCCI¥ITGA - - - - -CAAGGTATG
—————————— GCCAGRACCCSITGA - - - - -CAAGGTACG
---------- GCCAGRACCCSTTGA - - - - -CAAGGTACG
---------- GCCAGRACCCEITTGA - - - - -CAAGGTACG
---------- GCCAGRACCCSTTGA - - - - -CAAGGTACG
---------- GCCAGRACCCI¥ITGA - - - - -CAAGGTACG
---------- GTCAGRACCCSITGA - - - - *TAAGGTACG
---------- GCCAGRACCCSTTGA - - - - -CAAGGTACG
---------- GCCAGRACCCSTTGA - - - - -CAAGGTACG

Reverse primer 2

—————————— AACCAACTCTCGTICA - - - - "TCCTGAGTT
—————————— AACCAACTCTCGTGA - - - - "TCCCGAGTT
—————————— AACCRAACTCTCGTARA - - - - "TCCTGAGTT
—————————— AGCCAACTCTCGTCA - - - * *“TCCTGAGTT
---------- AGCCAATTCTCGTCA - - - - "TCCTGAATT
---------- AGCCAATTCTCGTCA - - - - "CCCTGAGTT
—————————— AGCCAACTCTCGTCA - - - - "TCCCGAGCT
—————————— AGCCAACTCTCGTCA - - - - "TCCCGAGCT
—————————— AACCAACTCTHGTCA - - - - "TCCTGAGTT
—————————— AGCCGATTCTWGTGA - - - + "TCCCGAGTT
—————————— AGCCAATTTTHNGTAA - - - - "“TTCCGAGTT
—————————— AGCCAATTCTWGTAA - - - - “TCCTGAGTT

Lys2

7 Fusarium poae
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PCR lys2

6. 4,15-DAS
Fusarium poae

4,15-DAS

8

220 bp

400 bp
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