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2016 2018

2016 JECFA  4,15- 4,15-DAS
STC

2016 2018 3
STC 4,15-DAS

STC
11 583 116 20%
STC 4,15-DAS 12 461
57% 33%
8%
STC 90% 0.05 0.08
95% 0.08 0.12 ng/kg / STC MOE
4,000,000 5,300,000
CIT 4,15-DAS STC
SGZ CIT
type-1 type-2 type-3
4,15-DAS  type-1 STC  type-2b
Jied ~ AR FAFERL ARG O ) & R & 3 D ARieos AR e
CIT 1.0ppm 0.13-0.51mg/kg / 4,15-DAS
0.6 ppm 0.09-0.29 mg/kg / STC 5.0 ppm 0.34-0.85 mg/kg /

STC 4,15-DAS
1 STC
2 1 1

3 Fusarium DAS
STC DAS




JECFA

CODEX
(STC)  JECFA T-2
4,15-
4,15-DAS
SUNATEC 3 1.
2.
3.
1
LC-MS/MS HPLC
sTC 2
4,15-DAS
STC( )
3 STC
sTC
DAS
13 B
(1) STC DAS sTC



1
2
STC 4,15-DAS 3
2016
2-1 STC
STC 25 g
85 15 100 mL
30
1AC
AFLAKING
2-2  4,15-DAS
25¢
85 15 100 mL 30
Autoprep MF-T
1500
LOD 0
LOQ
50%
3
2005 2007

139
Crystal Ball

Lower bound

Upper bound

¢
CIT
ICR 1
10
4
10 ppm
CIT 0 1 3 10 ppm
6 21
CIT LC-MS/MS
21
12
15 22 10
DAB
ABC
GFAP SOX2 TBR2 DCX PCNA TUNEL
ARC COX2
SGZ
RELN PVALB CALB1 CALB2 SST
NeuN GRIAL GRIN2D
21
77
CIT
1 1 1
77
10



10 6.0 ppm

-
21 77 0
10 ppm 3) STC
Bregma 2.2 mm 2 mm
SD 1
total RNA RT-PCR
15.0 ppm
2) 4,15-DAS 12 4 STC
0 1.7 5.0 15.0 ppm 6
ICR 1 21
STC LC-MS/MS
6.0 ppm
13 4
DAS 0 0.6 2.0 6.0 ppm 2)-1)
6 21 22
DAS 4,15-DAS
LC-MS/MS 77
DAS
- -1
FOS 2)-1)
MDA 4-HNE 21 77 0
metallothionein-1/11 MT-1/11  DNA 6.0 ppm
gamma-H2A (2)-1)
histone family member X (phospho
Serl139) vy -H2AX
cyclin-dependent kinase inhibitor
1A p2crPrier
@-D
22
77
DAS Bartlett
Dunnett
(2)-1) Steel
21 77 0 2



F
Student ¢
Aspin-Welch ¢

®

)
STC

Aspergillus section Versicolores

60 DAS
15 15
2)
STC 27
9 25
4
3) DNA
PDB DNA
SDS DNeasy plant mini
kit QIAGEN
4)
B -tubulin 377 bp
PCR PCR

Aspergillus section Versicolores
14 2 39
NCBI

MEGAG.0

5)Thin-layer chromatography (TLC)
STC
STC
TLC
6)RNA polymerase 2

Aspergillus section Versicolores

NCBI
MEGA6.0 ClustalW
7 DNA
500 mg 20
NucleoSpin Soil: TaKaRa
DNA
DNA

-20
8) PCR

6)

HiDi

polymerase PCR
9)B -tubulin

DAS Fusarium

NCBI
MEGA6.0

ClustalW
10) Lys2

4,15-DAS Fusarium

NCBI
MEGA6.0
ClustalW

DNA



(1) STC DAS sTC

1) STC
3 583
116 20%
STC STC
0.3
ng/kg 0.3 ng/kg
0.1 pe/ke
2) 4,15-DAS
3 461
4,15-DAS
10 pg/kg
0.3 0.1 pg/kg
70
ng/kg
3
STC
STC
50% 0.01 0.02
80% 0.03 0.05 90%
0.05 0.08 95% 0.08 0.12
ng/kg / 0.03
0.04 ng/kg /
2016 JECFA STC
BMDLy 0.16
mg/Kkg / STC
MOE
4,000,000 5,300,000
2)
1)CIT

10 ppm
3 ppm 21
CIT
10 ppm SGZ
PCNA
10 ppm GCL ARC
3
10 ppm
GRIA1
10 ppm
21
Gfap

Sox2 Eomes Tbr2 Neurodl Dcx GABA

Sst
Banf Ntrk2
Arc

Slc17a7 AMPA
Gria2 Gria3 10 ppm
GABA

Pvalb

Slc17a6 NMDA
Grin2d
Chrna4 Chrnb2
77
Gfap Sox2 Eomes
Neurodl Dcx Bdnf Fos Slcl7a7 Grial
Gria2 GrinZa Grin2d Chrna7



Pvalb Sst Chrna4 Chrnb2

2)4,15-DAS

6.0 ppm
18 21
0.6 ppm 2.0 ppm
6.0 ppm
18 77

6.0 ppm

77

SGZ
GFAP type-1 S0X2
type-1 type-2b
TBR2 type-2b type-3
DCX type-3
2.0

GABA

6.0
ppm
PVALB
S6Z

6.0 ppm
TUNEL
6.0 ppm
ARC
6.0 ppm

RELN 2.0

6.0 ppm
SGZ
MDA
MT-1/11
DNA

ppm

RELN

3)STC

15.0 ppm

DCX type-3
PCNA
15.0 ppm
GABA

CALB1 15.0

y -H2AX

6.0

NMDA

STC

SGZ

PVALB
ppm



®

1) Aspergillus section
Versicolores STC

60
B -tubulin
377 bp

60
Aspergillus section Versicolores
14 10

2)
PCR
DNA
DNA
DNA PCR

PCR
DNA HiDi DNA
polymerase
DNA

DNA
ST

3)Aspergillus creber PCR
HiDi DNA polymerase
PCR A. creber
A. creber
HiDi DNA

polymerase PCR
STC A. creber
A Aspergillus  sydowii

Aspergillus section Versicolores
PCR

A. sydowii Aspergillus
section Versicolores
STC
3) RPB2
A. sydowi i
A. sydowii
A. sydowi i
STC
Aspergillus section Versicolorese
STC A. sydowi i
5) STC
4) PCR
STC
STC
6)Lys?2
4,15-DAS PCR
4,15-DAS PCR
2
Lys2
PCR
Lys2 4,15-DAS



8 F. poae 6
F. poae
Forward
Reverse
PCR
4,15-DAS
PCR
4,15-DAS
D.
(1) STC DAS STC
1 STC
2013 2014 9
STC
0.032
0.059 0.024 0.015 png/kg
2016 32
STC 53.1%
0.07 ng/kg 3
STC
STC
B:
20 30
B,
STC
STC

10

MOE 10,000
2 4,15-DAS
4,15-DAS  T-2
T-2
4,15-DAS
4,15-DAS
1 ng/kg
,4,15-DAS
4,15-DAS
JECFA
T-2 HT-2
PMTDI 0. 06 ug/kg
T-2 HT-2
4,15-DAS 3
@)
CIT
21 10 ppm
CALB1 PVALB



Chrna4
Chrnb2 NMDA
Grin2d
Slcl7a6
CIT
77
Grin2d
NMDA
NR2D  GABA
PVALB
CIT Pvalb
PVALB
CIT Grin2d
PVALB
type-1
2) 4,15-DAS
4,15-DAS
21 2.0 6.0ppm

SGZ
type-2

type-1
type-3

SGZ
6.0 ppm

6.0 ppm

MDA SGZ

6.0 ppm MT-1/11
DAS

T-2

type-1 stem cell
type-2b

SGZ

DAS
DNA

Oggl Parpl

DNA
SGZ Kitlg
stem cell factor
(SCF)  type-1

type-1

type-2 KIT

6.0 ppm  4,15-DAS Kit
4,15-DAS

type-1

SGZ

KIT

type-2



4,15-DAS 0 ppm 15.0

SGZ ppm DNA
SFC/KIT Apexl  Erccl
STC
DNA SGZ
6.0 ppm  GABA PCNA 15.0 ppm
PVALB STC type-2b type-3
T-2 toxin
TBR2 15 ppm  STC G G2
DCX
DCX cyclin-dependent kinase; CDK
6.0 ppm  4,15-DAS
STC G./S G2/M
Chrna7
type-3
15 ppm  STC
3)STC Chrnb2
Chrnb2 GABA
STC SGZ
21 15.0 Chrna7
ppm SGZ Chrna7z
GABA
type-2b HiiBRAHHE ~ A AR I SGZ
CALB1 PVALB
GABA 15ppm  Bdnf
GABA PVALB BONF  PVALB
CALB1 15.0
ppm STC
77
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GABA

STC
€)
STC 4,15-DAS
DNA
DNA
DNA
DNA
DNA
DNA
HiDi DNA polymerase
PCR
STC

A.spergillus
section Versicolores

STC A.
sydowi 1 Aspergillus section
Versicolores

RPB2
A. sydowi i
STC

STC
STC
STC

4,15-DAS
4,15-DAS
4,15-DAS
B -tubulin Lys2
Lys2
PCR
4,15-DAS

STC 4,15-DAS
STC

4,15-DAS

STC
95%
0.08 0.12 ng/kg /

B1
CIT 4,15-DAS STC
CIT type-1
type-2 type-3
4,15-DAS type-1



STC  type-2b AiBEHHNL~

CIT
4,15-DAS GABA
STC
GABA
CIT 1ppm 0.13-0.51
mg/kg / 4,15-DAS 0.6 ppm

0.09-0.29 mg/kg / STC 5.0
ppm 0.34-0.85 mg/kg /

DNA
PCR STC
4,15-DAS
5 14

4 STC 4,15-DAS
STC

4,15-DAS
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JECFA

WHOTechnicalReportSeries

Evaluation of certain contaminants in food

Eighty-third report of the Joint FAO/WHO Expert Committee on Food Additives

4,15 diacetoxyscirpenol

4,15 diacetoxyscirpenol (4,15-DAS); (3
a ,4-3-hydroxy-12,13-epoxy-tricothec-9-one-4,15-diyl diacetate;Chemical Abstracts

Service [CAS] N0.2270-40-8) anguidin Fusarium langsethiae, F.poae,
F.sambucinum
12-13-epoxytrichotec-9-one 4,15-DAS  T-2 toxin HT-2 toxin
A
4,15-DAS
4,15-DAS JECFA T-2 toxin
HT-2 toxin 56 JECFA

4,15-DAS

4,15-DAS
15-monoacetoxyscirpenol (15-MAS) scirpenol (SCP) 30-60
48
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4,15-DAS

90-94% 24
3% 6
4,15-DAS
4,15-DAS
4,15-DAS
In vitro 4,15-DAS 15-MAS, SCP, de-epoxy
SCP de-epoxy
4,15-DAS
Phase | Phase
1
LDso 2-15 mg/kg bw LDso
4,15-DAS  15-MAS
4,15-DAS  15-MAS 15-MAS
4,15-DAS
4,15-DAS JECFA A
T-2 toxin HT-2 toxin
4,15-DAS DNA T T-2 toxin
HT-2 toxin
4,15-DAS T-2 toxin T-2 toxin
T-2 toxin
0.03mg/kg bw/day
4,15-DAS 0.4 mg/kg bw/day
4,15-DAS  T-2 toxin
T-2 toxin  in
Vivo, in vitro 4,15-DAS
4,15-DAS  T-2 toxin
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anguidin

81ug/kg bw 41-65pg/kg bw
4,15-DAS 4,15-DAS 4,15-DAS
4,15-DAS
4,15-DAS
15-MAS-3-glucoside, 15-MAS-4-glucoside, DAS-3-glucoside
LC-Orbitrap MS
JECFA GEMS/Food contaminants
2000 2016 80 GEMS/Food
contaminants 4,15-DAS
2.3% 4,15-DAS
14 109 ng/kg
4,15-DAS
JECFA GEMS/Food contaminants
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International estimates of exposure to 4,15-DAS via food for adults®

UB mean exposure LB-UB P90 exposure®

LB mean exposure (scenario 1/2/3) (scenario 1/2/3) Left-censorship
Regional area (ng/kg bw perday)  (ng/kg bw per day) (ng/kg bw per day) (%)
Africa 1.4 203/20.3/5 2.8-40.6/40.6/10 86
(Burkina Faso, Ethiopia, Mali)
Americas 0 154/na/na 0-308/na/na 100
(Canada)
Eastern Mediterranean 0.4 17/17/4 0.8-34/34/8 9%
(Sudan)
Europe 28 363/69/41 5.6-726/138/82 98.3
(Czech Republic, Finland, France,
Germany, Slovenia, United Kingdom)
Western Pacific 0.4 239/57/6.5 0.8-478/114/13 99.4
(China [Hong Kong Special Adminis-
trative Region], New Zealand, Japan)
na: not able to be calculated; P90: 90th percentile
* Body weight used is 60 ka.
® P90 exposure is estimated by the Committee as twice the mean exposure (87).
86%
100% Lower level bound  Upper level bound
1.4-5 ng/kg bw/day, 0
154 ng/kg bw/day 0.4-4 ng/kg bw/day 2.8-41 ng/kg
bwi/day, 0.4-6.5 ng/kg bw/day censorship  LOD/LOQ
JECFA 4,15-DAS
4,15-DAS  T-2 /HT-2 toxin
in vivo
4,15-DAS T-2 [HT-2
toxin PMTDI
T-2 /HT-2 toxin PMTDI  0.06 ng/kg bw 3
0.03 mg/kg bw 500
4,15-DAS 0.06 ug/kg bw T-2 toxin
4,15-DAS
4,15-DAS LOQ
Lower level bound T-2
/HT-2 toxin  4,15-DAS 4,15-DAS

0.0028 pg/kg bw/day

) T-2 /HT-2 toxin 0.016 pg/kg bw/day
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0.019ug/kg bw/day
0.038ug/kg bw/day
PMTDI 0.06 ng/kg bw/day
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Table 1. Primary antibodies and experimental conditions used in immunohistochemistry

Antigen Abbreviate Host  Clonality  Clone Dilution Antigen retrieval Manufacturer
d name species number condition
Activity-regulated ARC Rabbit Polyclonal n.a 1:300 Autoclaving, pH 6.02 SantaCruz
cytoskel eton-associate 1gG Biotechnology, Inc.
d protein (Dallas, TX, USA)
Calbindin-D-28K CALB1 Mouse Monoclona CB-955 1:500 Microwaving, pH 6.0° Sigma-Aldrich
1gG1 Chemical Co. (St.
Louis, MO, USA)
Calbindin-D-29K CALB2 Mouse Monoclonal CRTOL/ 1:100 Microwaving, pH 6.0 LifeSpan Biosciences,
(Cdretinin) 19G1 O.N.40 Inc. (Seattle, WA,
USA)
Cyclooxygenase-2 COX2 Mouse Monoclonal 33/Cox- 1:200  Autoclaving, pH 9.0¢ BD Biosciences, Inc.
1gG1 2 (San Jose, CA, USA)
Doublecortin DCX Rabbit Polyclonal n.a 1:1000 None Abcam Inc.
1gG (Cambridge, UK)
Glia fibrillary acidic GFAP Mouse Monoclonal GA5 1:200 None EMD Millipore
protein 1gG1 (Billerica, MA, USA)
Glutamate receptor 1 GRIAL Rabbit Polyclona n.a 1:1000 Autoclaving, pH 6.0  Abcam Inc.
(AMPA subtype) 109G
Glutamate receptor — GRIN2D  Rabbit Polyclonal n.a 1:100 Autoclaving, pH 9.0 LifeSpan Biosciences,
ionotropic (NMDA 1gG Inc.
receptor)
Neuron-specific NeuN Mouse Monoclona A60 1:100 None EMD Millipore
nuclear protein 19G1
Parvalbumin PVALB Mouse Monoclonal PARV-1 1:1000 Microwaving, pH 6.0 EMD Millipore
1gG1 9
Proliferating cell PCNA Mouse Monoclonal PC10 1:200 None Dako (Glostrup,
nuclear antigen 10G2a Denmark)
Redlin RELN Mouse Monoclona G10 1:1000 None Novus Biologicals,
1gG1 Inc. (Littleton, CO,
USA)
Sex determining SOX2 Mouse Monoclonal 9-9-3  1:4000 None Abcam Inc.
region Y (SRY)-box 2 19G1
Somatostatin SST Rabbit Polyclonal n.a 1:500 Microwaving, pH 6.0 Abcam Inc.
1gG
T box brain 2 TBR2 Rabbit Polyclona n.a 1:500 Autoclaving, pH 6.0  Abcam Inc.
109G
Tubulin, beta3 class TUBB3 Mouse Monoclonal TuJ}1 1:500 Microwaving, pH 6.0 Abcam Inc.
11 19G2a

@ Autoclaving at 121°C for 10 min in 10 mM citrate buffer (pH 6.0).
bMicrowaving at 90°C for 10 minin 10 mM citrate buffer (pH 6.0).
¢ Autoclaving at 121°C for 10 min in Target Retrieval Solution (pH 9.0; Dako).
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Figure 1. Body weight, food consumption and water consumption of dams given citreoviridin from
GD 6to PND 21in thediet.

* P < 0.05, significantly different from untreated controls by Dunnett's or Steel’s test.
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Figure 2. Body weight of male and female offspring exposed to citreoviridin at postnatal day. (A)
Male offspring. (B) Female offspring.

* P<0.05, ** P < 0.0, significantly different from untreated controls by Dunnett's or Steel’s test.
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Table 2. Reproductive and general parameter s of dams given citreoviridin from GD 6 to PND 21

Citreoviridin (ppm)
0 (Control) 1 3 10
No. of dams 9 10 10 10
Reproductive parameters
No. of implantation sites 14.75+1.39 14.80+1.55 15.33+2.06 13.89+2.09
No. of live offspring 13.78+2.22 13.30+1.25 13.56+1.81 13.33+1.58
Mean body weight (GD, g) 46.49+4.75 47.36+3.12 47.53+3.37 47.39+£3.68
Mean body weight (PND, g) 46.76+2.53 47.18+2.69 47.82+2.70 46.81+£2.58
Food intake (GD, g/animal/day) 2 6.63+0.82 6.04+0.42 6.68+0.70 6.80+1.48
Food intake (PND, g/animal/day) 2 23.63+£1.21 24.22+1.39 24.05+1.22 23.47+1.59
Water consumption (GD, g/animal/day) 2 9.89+0.86 9.56+1.13 9.96+1.15 9.98+1.15
Water consumption (PND, g/animal/day) 2 35.46+5.37 34.67+3.81 36.82+3.47 36.40+4.18
Citreoviridin intake

GD, mg/kg body weight/day @ 0 0.13+0.01 0.42+0.05 1.46+0.43
PND, mg/kg body weight/day @ 0 0.51+0.02 1.51+0.11 5.02+0.37

Mean + SD.
a@Mean val ue of each week.
Abbreviation: GD; gestation day, PND; postnatal day.
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Table 3. Body and organ weights at the prepubertal and ter minal necropsies of offspring

Citreoviridin in diet (ppm)

0 (Control) 1 3 10
Male offspring on PND 21
No. of animals examined 19 22 19 15
Body weight (g) 1858+1.442  18.74+1.16 18.80+1.09 17.43+1.75
Brainweight  Absolute (g) 0.45+0.02 0.45+0.02 0.46+0.02 0.44+0.02
Relative (g/100g BW) 2.43+0.16 2.42+0.12 2.44+0.15 2.55+0.23
Liver weight  Absolute () 0.96+0.11 0.99+0.08 1.01+0.10 0.93+£0.11
Relative (g/100g BW) 5.19+0.51 5.26+0.32 5.35+0.43 5.32+0.17
Kidneys weight Absolute () 0.13+0.01 0.13+0.01 0.14+0.01 0.13+£0.02
Relative (g/100g BW) 0.72+0.06 0.71+0.05 0.74+0.05 0.74+0.06
Female offspring on PND 21
No. of animals examined 10 10 10 10
Body weight (g) 16.98+0.82 17.47+0.89 17.86+1.86 17.05+2.19
Brainweight  Absolute (g) 0.44+0.01 0.45+0.02 * 0.45+0.02 0.44+0.02
Relative (g/100g BW) 2.57+0.11 2.60+0.17 2.53+£0.22 2.64+0.29
Liver weight  Absolute () 0.79+0.07 0.81+0.12 0.81+0.08 0.78+0.12
Relative (g/100g BW) 4.67+0.31 4.62+0.60 4.56+0.15 4.56+0.19
Kidneys weight Absolute () 0.12+0.01 0.14+0.02 * 0.13+0.02 0.12+0.01
Relative (g/100g BW) 0.70+0.04 0.79+0.06**  0.71+0.05 0.73+0.05
Male offspring on PND 77
No. of animals examined 12 11 12 12
Body weight (g) 51.68+3.91 50.89+2.13 52.02+3.88 51.27+5.05
Brainweight  Absolute (g) 0.48+0.02 0.50+0.02 * 0.49+0.02 0.49+0.02
Relative (g/100g BW) 0.96+0.07 1.00+0.09 0.96+0.11 0.94+0.09
Liver weight ~ Absolute (g) 2.40+0.19 2.24+0.29 2.26+0.38 2.29+0.42
Relative (g/100g BW) 4.79+0.46 4.45+0.28 4.37+0.49 4.38+0.45
Kidneys weight Absolute (g) 0.36+0.03 0.37+0.03 0.36+0.05 0.36+0.02
Relative (g/100g BW) 0.73+0.08 0.73+0.08 0.69+0.08 0.70+0.06
Female offspring on PND 77
No. of animals examined 10 10 10 10
Body weight (g) 43.63+6.19 45.88+3.32 4157+3.64 45.93+5.77
Brainweight  Absolute (g) 0.49+0.03 0.51+0.03 0.50+0.02 0.50+0.02
Relative (g/100g BW) 1.13+0.19 1.11+0.13 1.17+0.10 1.13+0.17
Liver weight ~ Absolute (g) 1.90+0.46 1.98+0.21 1.70+0.23 1.90+0.20
Relative (g/100g BW) 4.23+0.66 4.32+0.30 3.95+0.43 4.26+0.49
Kidneys weight Absolute (g) 0.23+0.03 0.25+0.03 0.24+0.02 0.24+0.01
Relative (g/100g BW) 0.52+0.06 0.54+0.08 0.55+0.07 0.54+0.09

Abbreviations: BW, body weight; PND, postnatal day.
a@Mean + SD.

*P < 0.05, **P < 0.01, significantly different from O-ppm controls by Dunnett’s test or Steel’s test.
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Table 4. Histopathological findings of dams exposed to citreoviridin from gestation day 6 to day 21

after delivery
Citreoviridin in diet (ppm)
0 (Contral) 1 3 10
No. of dams examined 9 10 10 10
Brain
Abnormalities detected o2 0 0 0
Liver
Abnormalities detected 02(0/0/0) ® 2 (2/0/0) 3 (2/1/0) 4 (2/2/0)t
Kidney
Abnormalities detected 0 0 0 0

aTotal number of animals that exhibited abnormality.

b Number of animals with each grade (grade 1/grade 2/grade 3). The degree of abnormalities: grade 1,
slight; grade 2, moderate; grade 3, marked.

P < 0.05, significantly different from O-ppm controls by Mann-Whitney’s U-test.
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Figure 3. Digtribution and number of immunoreactive cdls for neuronal stage-defining markers of
granule cdll lineages in the subgranular zone (SGZ), and a mature neuronal marker in the granule
cdl layer (GCL) of the hippocampal dentate gyrus of male PND 21 and PND 77 offspring exposed
to citreoviridin. (A) Glia 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) Tubulin, beta 3 class Il (TUBB3) in the
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SGZ. (F) Neuron-specific nuclear protein (NeuN) in the GCL. Representative images from 0 ppm
controls and the 10 ppm group at PND 21 are shown. Magnification: 400x; bar = 50 um. Graphs show the
number of immunoreactive cellg/unit length (mm) of the SGZ or GCL of the bilateral sides. Values are
expressed as mean + SD. N = 8-10/group (0 ppm controls and 10 ppm citreoviridin 9; 1 ppm citreoviridin,
10; 3 ppm citreoviridin, 8).
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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 citreoviridin. (A) Reelin (RELN). (B) Parvalbumin (PVALB). (C) Calbindin
(CALB1), arrowheads indicate immunoreactive cells. (D) Calretinin (CALB2), arrowheads indicate

immunoreactive cells. (E) Somatostatin (SST). (F) NeuN. Representative images from O ppm controls and

the 10 ppm group at PND 21 are shown. Magnification: 200%; bar = 100 pm. Graphs show the number of
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immunoreactive cells/unit area (mm?) of the hilus of bilateral hemispheres. Values are expressed as the
mean + SD. N = 8-10/group (0 ppm controls and 10 ppm citreoviridin 9; 1 ppm citreoviridin, 10; 3 ppm

citreoviridin, 8).
*P < 0.05, significantly different from O-ppm controls by Dunnett’s test 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 citreoviridin. (A)
Terminal deoxynucleotidyl transferase dUTP nick-end labeling (TUNEL). (B) Proliferating cell nuclear
antigen (PCNA). Representative images from 0 ppm controls and the 10 ppm group at PND 21 are shown.

Magnification: 400%; bar = 50 um. Graphs show the number of immunoreactive cells/unit length (mm) of

the SGZ of the bilateral sides. Values are expressed as the mean + SD. N = 8-10/group (O ppm controls

and 10 ppm citreoviridin 9; 1 ppm citreoviridin, 10; 3 ppm citreoviridin, 8).

* P < 0.05, significantly different from O-ppm controls by Dunnett’s test or Steel’s test.
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Figure 6. Digtribution and number of synaptic plagticity in the GCL of the hippocampal dentate
gyrus of male PND 21 and PND 77 offspring exposed to citreoviridin. (A) Activity-regulated
cytoskeleton-associated protein (ARC). (B) Cyclooxygenase-2 (COX2). Representative images from 0
ppm controls and the 10 ppm group at PND 21 are shown. Magnification: 400x; bar = 50 um. Graphs
show the number of immunoreactive cellg/unit length (mm) of the SGZ of the bilateral sides. Values are
expressed as the mean + SD. N = 8-10/group (0O ppm controls and 10 ppm citreoviridin 9; 1 ppm
citreoviridin, 10; 3 ppm citreoviridin, 8).

* P < 0.05, significantly different from O-ppm controls by Dunnett’s test or Steel’s test.
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Figure 7. Digtribution and number of glutamate receptorsin the hilus of the hippocampal dentate
gyrus of male PND 21 and PND 77 offspring exposed to citreoviridin. (A) Glutamate receptor,
ionotropic, AMPAL (alpha 1) (GRIAL). (B) Glutamate receptor ionotropic, NMDA 2D (GRIN2D).
Representative images from 0 ppm controls and the 10 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 the
bilateral hemispheres. Values are expressed as the mean + SD. N = 8-10/group (0 ppm controls and 10
ppm citreoviridin 9; 1 ppm citreoviridin, 10; 3 ppm citreoviridin, 8).

* P < 0.05, significantly different from O-ppm controls by Dunnett’s test or Steel’s test.
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Table5. Transcript levelsin the hippocampal dentate gyrus of PND 21 offspring exposed to

citreoviridin

Citreoviridin 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

Neurona stage-defining markers of granule cell lineages

Gfap 1.01+0.152 1.05+0.32 1.40+0.22 ** 1.73+0.30 **

Sox2 1.03+0.23 1.01+0.18 1.12+0.20 1.38+0.19 **

Pax6 1.16+0.66 1.12+0.59 1.44+0.67 1.81+0.90

Dpysl3 1.01+0.18 1.03+0.24 0.94+0.17 1.16+0.22

Eomes 1.08+0.43 1.13+0.51 3.70+£1.24 ** 4514+1.39 **

Neurodl 1.07+0.35 1.11+0.42 1.70+0.45* 2.12+0.63 **

Dcx 1.02+0.19 1.02+0.18 1.59+0.30 ** 1.99+0.51 **
Interneuron and mossy cell markers

Pvalb 1.06+0.35 1.02+0.23 0.61+0.28 * 0.73+0.28

Reln 1.02+0.22 1.02+0.19 0.97+0.21 1.22+0.38

Calbl 1.04+0.33 1.04+0.30 1.08+£0.27 1.34+0.36

Sst 1.02+0.23 1.05+£0.33 1.55+0.31 ** 1.91+0.39 **
Neurotrophin-related markers

Bdnf 1.04+0.31 1.02+0.23 1.34+0.37 1.68+0.52 **

Ntrk2 1.00+0.06 1.01+0.18 1.14+0.13* 1.41+0.23 **
Synaptic plasticity-related markers

Arc 1.08+0.43 1.15+0.55 2.03+0.77 * 2.51+0.86 **

Fos 1.04+0.34 1.04+0.31 1.00+£0.54 1.27+0.77

Ptgs2 1.08+0.40 1.03+0.25 1.15+0.47 1.42+0.58
Glutamate transporters and receptors

Scl7a6 1.05+0.34 1.01+0.14 0.48+0.32 * 0.59+0.33 *

Scl7a7 1.06+0.33 1.12+0.49 1.53+0.31* 1.89+0.42 *

Grial 1.03+0.29 1.05+0.33 1.21+0.29 1.52+0.46

Gria2 1.03+0.26 1.03+0.25 1.21+0.34 1.51+0.46 *

Gria3 1.01+0.15 1.02+0.20 1.16+0.29 1.45+0.42 *

Grin2a 1.03+0.23 1.07+0.38 1.29+0.52 1.61+0.67

Grin2d 1.06+0.33 1.03+0.26 0.60+0.10 ** 0.74+0.16 *
Cholinergic receptors

Chrnad 1.04+0.27 1.04+0.33 0.62+0.27 * 0.75+0.27

Chrna7 1.01+0.14 1.03+£0.25 0.89+0.20 1.10+0.27

Chrnb2 1.04+0.27 1.03+0.24 0.77+£0.11 * 0.96+0.15
Antioxidant enzymes

Sodl 1.04+0.29 1.03+0.27 0.87+0.18 1.08+0.23

Sod2 1.02+0.22 1.01+0.17 0.76+0.14 0.95+0.22

Abbreviations: Arc, activity regulated cytoskeletal-associated protein; Bdnf, brain-derived neurotrophic
factor; Calbl, calbindin 1; Chrna4, cholinergic receptor, nicotinic, apha polypeptide 4; Chrna?,
cholinergic receptor, nicotinic, alpha polypeptide 7; Chrnb2, cholinergic receptor, nicotinic, beta
polypeptide 2 (neuronal); Dcx, doublecortin; Dpys 3, dihydropyrimidinase-like 3, also known as Tuc4;
Eomes (Tbr2), eomesodermin homolog; Fos, FBJ osteosarcoma oncogene; Gapdh, glyceral dehyde
3-phosphate dehydrogenase; Gfap, grail fibrillary acidic protein; Grial, glutamate receptor, ionotropic,
AMPAL1 (aphal); Gria2, glutamate receptor, ionotropic, Gria3, glutamate receptor, ionotropic, AMPA3
(alpha 3); Grin2a, glutamate receptor, ionotropic, NMDA2A (epsilon 1); Grin2d, glutamate receptor,
ionotropic, NMDA2D (epsilon 4); Hprt, hypoxanthine phosphoribosyl transferase; Neurod1, neurogenic
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differentiation 1; Ntrk2, neurotrophic tyrosine kinase, receptor, type2; Ptgs2, prostaglandin-endoperoxide
synthase 2; Pax6, paired box 6; PND, postnatal day; Pvalb, parvalbumin; Reln, reelin; Sc17a6, solute
carrier family 17 (sodium-dependent inorganic phosphate cotransporter), member 6; Scl17a7, solute
carrier family 17 (sodium-dependent inorganic phosphate cotransporter), member 7; Sod1, superoxide
dismutase 1, soluble; Sod2, superoxide dismutase 2, mitochondrial; .Sox2, SRY (sex determining region
Y)-box 2; Sst, somatostatin.2Mean + SD. *P < 0.05, **P < 0.01, significantly different from 0-ppm
control by Student’s t-test or Aspin-Welch’s t-test.
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Table 6. Transcript levelsin the hippocampal dentate gyrus of PND 77 offspring exposed to

citreoviridin

Citreoviridin 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

Neurona stage-defining markers of granule cell lineages

Gfap 1.01+0.182 1.01+0.13 0.66+0.16 ** 0.78+0.13 *

Sox2 1.01+0.11 1.00+0.09 0.75+0.24 * 0.88+0.19

Pax6 1.02+0.21 1.01+0.11 0.71+0.14 * 0.85+0.16

Dpysl3 1.02+0.20 1.02+0.22 0.92+0.15 1.10+0.16

Eomes 1.27+0.99 1.27+1.04 0.25+0.44 * 0.28+0.49

Neurod1 1.07+0.39 1.06+0.33 0.39+£0.17 ** 0.46+0.16 **

Dcx 1.02+0.25 1.02+0.21 0.63+£0.17 ** 0.74+£0.11 *
Interneuron and mossy cell markers

Pvalb 1.14+0.69 1.17+0.78 3.06+0.84 ** 3.73+1.26 **

Reln 1.10+0.55 1.10+0.58 0.84+0.64 0.96+0.65

Calbl 1.01+0.14 1.00+0.08 0.58+0.24 * 0.68+0.22

Sst 1.05+0.38 1.06+0.40 1.46+0.50 1.74+0.54 *
Neurotrophin-related markers

Bdnf 1.05+0.35 1.03+0.26 0.35+0.15 ** 0.41+0.13 **

Ntrk2 1.01+0.16 1.01+0.17 0.94+0.15 1.12+0.17
Synaptic plasticity-related markers

Arc 1.14+0.67 1.13+0.68 0.64+0.43 0.74+0.45

Fos 1.04+0.33 1.05+0.37 0.61+0.15* 0.73+£0.21

Ptgs2 1.05+0.12 1.00+0.03 0.90+0.22 1.08+0.27
Glutamate transporters and receptors

Scl7a6 1.18+0.72 1.21+0.80 1.59+0.49 1.95+0.72

Scl7a7 1.07+£0.42 1.05+0.33 0.57+£0.20 * 0.67+0.21 *

Grial 1.02+0.20 1.01+0.11 0.44+0.13 ** 0.50+0.09 **

Gria2 1.02+0.24 1.01+0.16 0.60+0.27 * 0.69+0.23 *

Gria3 1.01+0.16 1.00+0.06 0.97+0.14 1.16+0.17

Grin2a 1.04+0.35 1.03+0.25 0.66+0.16 * 0.78+0.14

Grin2d 1.05+0.40 1.02+0.26 0.65+0.14 * 0.77+0.13
Cholinergic receptors

Chrna4d 1.06+0.40 1.08+0.46 1.81+0.26 ** 2.22+0.64 **

Chrna7 1.03+0.27 1.01+0.16 0.47+£0.13 ** 0.55+0.09 **

Chrnb2 1.01+0.12 1.01+0.16 1.42+0.19 ** 1.70+£0.27 **

Abbreviations: Arc, activity regulated cytoskeletal-associated protein; Bdnf, brain-derived neurotrophic

factor; Calbl, calbindin 1; Chrna4, cholinergic receptor, nicotinic, apha polypeptide 4; Chrna?,
cholinergic receptor, nicotinic, alpha polypeptide 7; Chrnb2, cholinergic receptor, nicotinic, beta

polypeptide 2 (neuronal); Dcx, doublecortin; Dpys 3, dihydropyrimidinase-like 3, also known as Tuc4;
Eomes (Tbr2), eomesodermin homolog; Fos, FBJ osteosarcoma oncogene; Gapdh, glyceral dehyde
3-phosphate dehydrogenase; Gfap, grail fibrillary acidic protein; Grial, glutamate receptor, ionotropic,
AMPAL1 (apha1); Gria2, glutamate receptor, ionotropic, Gria3, glutamate receptor, ionotropic, AMPA3
(alpha 3); Grin2a, glutamate receptor, ionotropic, NMDA2A (epsilon 1); Grin2d, glutamate receptor,
ionotropic, NMDA2D (epsilon 4); Hprt, hypoxanthine phosphoribosyltransferase; Neurodl, neurogenic
differentiation 1; Ntrk2, neurotrophic tyrosine kinase, receptor, type2; Ptgs2, prostaglandin-endoperoxide
synthase 2; Pax6, paired box 6; PND, postnatal day; Pvalb, parvalbumin; Reln, reelin; Sc17a6, solute
carrier family 17 (sodium-dependent inorganic phosphate cotransporter), member 6; Scl7a7, solute
carrier family 17 (sodium-dependent inorganic phosphate cotransporter), member 7; Sox2, SRY (sex

determining region Y)-box 2; Sst, somatostatin.

78



a@Mean + SD.
*P < 0.05, **P < 0.01, significantly different from 0 ppm control by Student’s t-test or Aspin-Welch’s

t-test.
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Table 7. Primary antibodies and experimental conditions used in immunohistochemistry

Antigen Abbreviated Host Clonality = Clone Dilution Antigen retrieval Manufacturer
name Species number condition
Activity-regulated ARC Rabbit Polyclonal n.a 1:2000 Microwaving, pH 6.02 Synaptic Systems,
cytoskeleton-associa 1gG GmbH. (Goettingen,
ted protein Germany)
Cyclin-dependent  p21CIP1/W Mouse Monoclonal CP74 1:500  Autoclaving, pH 9.0° Abcam plc
kinaseinhibitor 1A AF1 1gG2b
Cyclooxygenase-2 COX2 Mouse Monoclonal 33/Cox-2 1:200  Autoclaving, pH 9.0° BD Biosciences, Inc.
1gG1 (San Jose, CA, USA)
Doublecortin DCX Rabbit Polyclonal n.a 1:1000 None Abcam plc
1gG (Cambridge, UK)
FBL osteosarcoma FOS Rabbit Polyclonal n.a 1:500 None Santa Cruz
oncogene 1gG Biotechnology, Inc.
(Dallas, TX, USA)
Gamma-H2A vy-H2AX Rabbit Monoclonal EP854(2) 1:3000 Autoclaving, pH 6.0¢ Abcam plc
histone family 1gG Y
member X (phospho
Ser139)
Glia fibrillary GFAP Mouse Monoclonal GA5 1:200  None Merck Millipore
acidic protein 1gG1 (Burlington, MA,
USA)
4-Hydroxynonenal 4-HNE Mouse Monoclonal HNE-J2 1:100  Autoclaving, pH 9.09 Japan Ingtitute for the
1gG1k Control of Aging
(Shizuoka, Japan)
Malondialdehyde MDA Mouse Monoclonal, 1F83 1:200  Autoclaving, pH 9.0¢ Japan Institute for the
1gG2 Control of Aging
Metallothionein-I1/Il. MT-I/11 Mouse Monoclonal E9 1:100  Autoclaving, pH 6.0 Agilent Technologies
1gG1 (SantaClara, CA,
USA)
Neuron-specific NeuN Mouse Monoclonal A60 1:100  None Merck Millipore
nuclear protein 1gG1
Parvalbumin PVALB Mouse Monoclonal PARV-19 1:1000 Microwaving, pH 6.02 Merck Millipore
1gG1
Proliferating cell PCNA Mouse Monoclonal PC10 1:200  None Agilent Technologies
nuclear antigen 1gG2a
Redlin RELN Mouse Monoclonal G10 1:1000 None Novus Biologicals,
1gG1 Inc. (Littleton, CO,
USA)
Sex determining SOX2 Mouse Monoclonal 9-9-3 1:4000 None Abcam plc
regionY (SRY)-box 1gG1
2
Somatostatin SST Rabbit Polyclonal n.a 1:500  Microwaving, pH 6.0 Abcam plc
1gG
T box brain 2 TBR2 Rabbit Polyclonal n.a 1:500  Autoclaving, pH 6.0¢ Abcam plc
1gG

a@Microwaving at 90°C for 10 min in 10 mM citrate buffer (pH 6.0).

b Autoclaving at 121 °C for 10 min in Target Retrieval Solution (pH 9.0; Dako).

¢ Autoclaving at 121 °C for 6 min in Target Retrieval Solution (pH 9.0; Dako).

d Autoclaving at 121 °C for 15 min in 10 mM citrate buffer (pH 6.0).
€ Autoclaving at 121 °C for 10 min in 10 mM citrate buffer (pH 6.0).
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Figure 8. Body weight, food consumption and water consumption of dams given diacetoxyscir penol

from GD 6to PND 21 in thediet.

(A) Body weight. (B) Food consumption. (C) Water consumption.

(day)

(day)

(day)

* P<0.05, ** P < 0.0, significantly different from untreated controls by Dunnett's or Steel’s test.
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Figure 9. Body weight of male and female offspring exposed to diacetoxyscir penol at postnatal day.
(A) Male offspring. (B) Female offspring.

* P<0.05, ** P <0.01, significantly different from untreated controls by Dunnett's or Steel’s test.
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Table 8. Reproductive and general parameters of dams given diacetoxyscir penol from GD 6 to PND

21
Diacetoxyscirpenol (ppm)
0 (Contral) 0.6 2.0 6.0
No. of dams examined 10 13 13 12
Reproductive parameters
No. of implantation sites 13.20+2.44 13.92+2.66 14.92+1.93 15.33+2.87
No. of live offspring 11.70+2.45 12.85+2.48 14.08+2.22 13.00+2.09
Genera parameters on GD
Mean body weight (g) 46.86+4.39 48.16+3.18 48.12+3.29 48.48+5.18
Food intake (g/animal/day) 2 6.98+0.61 7.00+0.73 7.16+1.19 6.77+1.12
Water consumption (g/animal/day) 2 8.23+1.04 9.10+1.81 8.80+0.99 8.74+1.82
Genera parameters on PND
Mean body weight (g) 49.87+3.32 51.27+2.89 51.45+2.90 51.99+4.57
Food intake (g/animal/day) @ 23.47+1.84 24.92+1.48 23.84+2.09 20.76+2.30
Water consumption (g/animal/day) @ 31.57+1.87 36.31+4.82 34.91+4.53 30.64+4.90
Body and organ weights at PND 22
Body weight (g) 43.97+3.89 44.43+3.25 44.98+3.10 47.34+557
Brain weight Absolute (g) 0.48+0.02 0.50+0.01 0.50+0.03 0.50+0.02
Relative (g/100g BW) 1.11+0.07 1.12+0.09 1.11+0.10 1.06+0.11
Thymusweight ~ Absolute (g) 0.07+0.02 0.06+0.02 0.07+0.02 0.04+0.01**
Relative (g/100g BW) 0.15+0.03 0.14+0.04 0.15+0.04 0.09+0.02**
Liver weight Absolute (g) 2.90+0.29 3.09:+0.39 2.99+0.36 3.57+0.82*
Relative (g/100g BW) 6.59+0.53 6.96+0.75 6.64+0.47 7.48+0.98*
Spleenweight  Absolute (g) 0.15+0.05 0.13+0.02 0.15+0.02 0.16+0.04
Relative (g/100g BW) 0.34+0.09 0.30+0.06 0.32+0.04 0.33+0.08
Kidney weight  Absolute (g) 0.57+0.03 0.57+0.05 0.61+0.06 0.69+0.08**
Relative (g/100g BW) 1.31+0.11 1.28+0.11 1.35+0.11 1.47+0.15%*
Diacetoxyscirpenol intake (mg/kg BW/day)
GD, mg/kg body weight/day @ 0 0.09+0.01 0.30+0.04 0.84+0.15
PND, mg/kg body weight/day 2 0 0.29+0.02 0.93+0.10 2.40+0.26

Mean + SD.

aMean value of each week.

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

* P<0.05, ** P <0.01, significantly different from untreated controls by Dunnett's or Steel’s test.
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Table 9. Body and organ weights at the prepubertal and ter minal necropsies of offspring

Diacetoxyscirpenol in diet (ppm)

0 (Control) 0.6 2.0 6.0
Male offspring on PND 21
No. of animals examined 30 39 40 32
Body weight (g) 16.85+1.372  17.13+1.67 15.59+2.12 13.26+£1.28 **
Organ weight
Brain Absolute (g) 0.44+0.04 0.45+0.02 0.43+0.02 0.39+0.02 **
Relative (g/100g BW) 2.69+0.29 2.67+0.23 2.94+0.48 * 3.13+0.36 **
Thymus Absolute (g) 0.09+0.02 0.09+0.02 0.08+0.03 0.07+0.02 **
Relative (g/100g BW) 0.56+0.14 0.55+0.12 0.54+0.12 0.54+0.11
Liver Absolute (g) 0.87+0.13 0.86+0.14 0.75+£0.12 ** 0.56+0.11 **
Relative (g/100g BW) 5.28+0.43 5.09+0.49 5.02+0.37 4.33+0.33 **
Spleen Absolute (g) 0.14+0.04 0.13+0.03 0.12+0.04 0.09+0.02 **
Relative (g/100g BW) 0.83+0.18 0.79+0.15 0.80+0.20 0.67+0.13 **
Kidneys Absolute (g) 0.26+0.04 0.26+0.04 0.23+0.03 ** 0.18+0.04 **
Relative (g/100g BW) 1.57+0.17 1.54+0.15 1.54+0.14 1.39+0.17 **
Female offspring on PND 21
No. of animals examined 18 15 12 11
Body weight (g) 16.19+1.14 16.66+1.44 15.34+2.09 12.37+£1.68 **
Organ weight
Brain Absolute (g) 0.43+0.03 0.44+0.02 0.42+0.02 0.38+0.02 **
Relative (g/100g BW) 2.88+0.27 2.71+0.19 3.09+0.48 3.20£0.33 *
Thymus Absolute (g) 0.09+0.02 0.10+0.01 0.08+0.02 0.07+0.02 *
Relative (g/100g BW) 0.59+0.08 0.58+0.07 0.54+0.10 0.60+0.13
Liver Absolute (g) 0.72+0.09 0.76+0.09 0.65+0.10 0.52+0.07 **
Relative (g/100g BW) 4.72+0.27 4.64+0.29 4.64+0.25 4.31+0.16 **
Spleen Absolute (g) 0.13+0.02 0.14+0.02 0.12+0.04 0.09+0.02 **
Relative (g/100g BW) 0.86+0.14 0.83+0.11 0.85+0.22 0.73+0.15
Kidneys Absolute (g) 0.23+0.03 0.25+0.02 0.21+0.03 0.16+0.02 **
Relative (g/100g BW) 0.70+0.04 0.79+0.06**  0.71+0.05 0.73+0.05
Male offspring on PND 77
No. of animals examined 10 13 13 11
Body weight (g) 49.26+4.46 50.15+3.55 46.48+4.49 42.32+3.18**
Organ weight
Brain Absolute (g) 0.49+0.02 0.49+0.02 0.48+0.02 0.45+0.01 **
Relative (g/100g BW) 1.02+0.11 0.99+0.07 1.06+0.11 1.06+0.11
Thymus Absolute (g) 0.05+0.02 0.07+0.04 0.06+0.03 0.05+0.04
Relative (g/100g BW) 0.10+£0.04 0.15+0.07 0.13+0.06 0.13+0.09
Liver Absolute (g) 2.56+0.23 2.38+0.26 2.29+0.31 2.15+0.31*
Relative (g/100g BW) 5.23+0.33 477+0.34 4.95+0.42 5.10+0.91
Spleen Absolute (g) 0.14+0.03 0.13+0.02 0.12+0.02 0.13+0.04
Relative (g/100g BW) 0.29+0.06 0.26+0.04 0.27+0.05 0.30+0.09
Kidneys Absolute (g) 0.82+0.10 0.74+0.13 0.76+0.09 0.63+0.06 **
Relative (g/100g BW) 1.53+0.09 1.51+0.07 1.55+0.16 1.33+0.09 **
Female offspring on PND 77
No. of animals examined 10 13 12 12
Body weight (g) 45.86+5.82 46.69+6.18 41.75+7.51 34.90:+5.36 **
Organ weight
Brain Absolute (g) 0.50+0.01 0.50+0.03 0.49+0.03 0.43+0.02 **
Relative (g/100g BW) 1.11+0.13 1.09+0.13 1.20+0.20 1.26+0.19
Thymus Absolute (g) 0.09+0.03 0.07+0.03 0.09+0.03 0.06+0.03
Relative (g/100g BW) 0.19+0.06 0.16+0.05 0.21+0.06 0.17+0.06



Liver Absolute (g) 1.96+0.25
Relative (g/100g BW) 4.31+0.60

Spleen Absolute (g) 0.16+0.05
Relative (g/100g BW) 0.35+0.14
Kidneys Absolute (g) 0.48+0.04

Relative (¢/100g BW)  1.07+0.17

2.05+£0.32
4.39+0.33
0.16+0.03
0.33+0.06
0.53+0.05
1.14+0.12

1.86+0.32
4.48+0.48
0.17+0.04
0.40+0.09
0.47+0.05
1.16+0.19

1.59+0.27 *
4.57+0.29
0.13+0.02
0.38+0.10
0.39+0.06 **
1.13+0.14

Abbreviations: BW, body weight; PND, postnatal day.

8Mean + SD.

* P<0.05, ** P <0.01, significantly different from untreated controls by Dunnett's or Steel’s test.
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Figure 10. Digtribution and number of immunoreactive cdls for neuronal stage-defining markers of granule
cdl lineages in the subgranular zone (SGZ), and a mature neuronal marker in the granule cdl layer (GCL) of
the hippocampal dentate gyrus of male PND 21 and PND 77 offspring exposed to diacetoxyscirpenal. (A) Glia
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 6.0 ppm
group a PND 21 are shown. Magnification: 400x; bar = 50 pm. Graphs show the number of immunoreactive
cells/unit length (mm) of the SGZ or GCL of the bilateral sides. Vaues are expressed as mean + SD. N = 9-10/group
(0 ppm control in PND 21, N=9; the other groups are N=10).* P < 0.05, ** P < 0.01, significantly different from

untreated controls by Dunnett's or Steel’s test.
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Figure 11. Distribution 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 diacetoxyscirpenol. (A) Reelin (RELN). (B) Parvabumin (PVALB). (C)
Somatostatin (SST). (D) NeuN. Representative images from O ppm control and the 6.0 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. Values are expressed as the mean + SD. N = 9-10/group
(0 ppm control in PND 21, N=9; the other groups are N=10).

* P<0.05, ** P <0.01, significantly different from untreated controls by Dunnett's or Steel’s test.
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Figure 12. Digribution 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 diacetoxyscirpenaol.
(A) Terminal deoxynucleotidyl transferase dUTP nick-end labeling (TUNEL). (B) Proliferating cell
nuclear antigen (PCNA). Representative images from O ppm control and the 6.0 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 expressed as the mean + SD. N = 9-10/group (0 ppm
control in PND 21, N=9; the other groups are N=10).

* P < 0.05, significantly different from untreated controls by Dunnett's or Steel’s test.
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Figure 13. Digribution and number of immunoreactive cellsfor marker of synaptic plasticity in the
SGZ and GCL of the hippocampal dentate gyrus of male PND 21 and PND 77 offspring exposed to
diacetoxyscirpenal. (A) Activity-regulated cytoskeleton-associated protein (ARC). (B) Cyclooxygenase
2 (COX2). (C) FBL osteosarcoma oncogene (FOS). Representative images from 0 ppm control and the
6.0 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 expressed as the mean
+ SD. N =9-10/group (0 ppm control in PND 21, N=9; the other groups are N=10).

** P < 0.01, significantly different from untreated controls by Dunnett's or Steel’s test.
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Figure 14. Digtribution and number of immunoreactive cells for lipid peroxidation end productsin

the SGZ of the hippocampal dentate gyrus of male PND 21 offspring exposed to diacetoxyscir penal.
(A) Malondialdehyde (MDA). (B) 4-Hydroxynonena (4-HNE). Representative images from O ppm

control and the 6.0 ppm group a PND 21 are shown. Arrowheads indicate immunoreactive cells.

Magnification: 600x; bar = 40 pm. Graphs show the number of immunoreactive cells/unit length (mm) of

the SGZ of the bilateral sides. Values are expressed as the mean + SD. N = 9-10/group (0 ppm control in

PND 21, N=9; 6.0 ppm group in PND 21, N=10).

** P < 0.01, significantly different from untreated controls by Student’s t-test or Aspin-Welch’s t-test.
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Figure 15. Disgtribution and number of immunoreactive cells for metallothionein-1/11 in the SGZ of
the hippocampal dentate gyrus of male PND 21 and PND 77 offspring exposed to
diacetoxyscirpenal. (A) Metallothionein-1/11 (MT-I/Il). Representative images from O ppm control and
the 6.0 ppm group at PND 21 are shown. Magnification: 400%; bar = 50 um. Graphs show the number of
immunoreactive cells/unit length (mm) of the SGZ of the bilateral sides. Values are expressed as the mean
+ SD. N =9-10/group (0 ppm control in PND 21, N=9; the other groups are N=10).

* P < 0.05, significantly different from untreated controls by Dunnett's or Steel’s test.
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Figure 16. Distribution and number of immunoreactive cells for marker of DNA damage and cell
cycle related protein in the SGZ and GCL of the hippocampal dentate gyrus of male offspring at
PND 21. (A) gamma-H2A histone family, member X (y-H2AX). (B) cyclin-dependent kinase inhibitor
1A (p21CPYWAFL) Representative images from 0 ppm controls and the 6-ppm group at PND 21 are shown.
Arrowheads indicate immunoreactive cells. Magnification: 400%; bar = 50 um. Graphs show the number
of immunoreactive cells/unit length (mm) of the SGZ of the bilateral sides. Values are expressed as the
mean + SD. N = 9-10/group (0 ppm control in PND 21, N=9; the other groups are N=10).

* P < 0.05, significantly different from untreated controls by Dunnett's or Steel’s test.
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Table 10. Transcript levelsin the hippocampal dentate gyrus of PND 21 offspring exposed to

diacetoxyscir penol

DAS 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 1.06+0.37 1.08+0.44 0.83+0.54 0.90+0.55
Ntrk2 1.03+0.27 1.03+0.25 0.83+0.13 0.90+0.18
Glutamate transporters and receptors
Scl7a6 1.03+0.27 1.02+0.22 3.07+1.86* 3.44+2.34*
Scil7a7 1.02+0.24 1.04+0.34 0.50+0.29 ** 0.54+0.29 *
Grial 1.04+0.28 1.06+0.36 0.80+0.24 0.87+0.26
Gria2 1.05+0.38 1.07+0.44 1.02+0.33 1.09+0.31
Gria3 1.01+0.15 1.02+0.25 0.79+0.18 * 0.85+0.12
Grin2a 1.03+0.29 1.06+0.38 0.56+0.13 ** 0.61+0.16 *
Grin2b 1.00+0.10 1.01+0.13 1.39+0.88 1.55+1.09
Grin2d 1.01+0.14 1.01+0.16 0.92+0.46 1.01+0.57
Cholinergic receptors
Chrna4 1.03+0.26 1.03+0.26 1.06+0.35 1.16+0.42
Chrna7 1.01+0.18 1.03+0.25 0.67+0.24 * 0.72+0.25
Chrnb2 1.01+0.12 1.00+0.09 0.77+0.23 0.83+0.19
Intrinsic pathway of apoptosis
Bak 1.02+0.20 1.01+0.15 0.94+0.16 1.02+0.19
Bax 1.03+0.30 1.04+0.35 1.17+0.39 1.25+0.38
Bcl2 1.04+0.31 1.02+0.21 1.18+0.27 1.30+0.41
Casp3 1.04+0.33 1.03+0.27 1.02+0.21 1.11+0.21
Casp8 1.02+0.22 1.02+0.18 0.82+0.13 0.89+0.11
Casp9 1.01+0.15 1.02+0.21 0.77+0.16 * 0.84+0.18
Caspl2 1.06+0.41 1.04+0.35 0.61+0.16 * 0.67+0.21 *
Cdll cycle-related genes
Ccnbl 1.07+0.40 1.04+0.32 0.54+0.14 ** 0.58+0.12**
Cdk4 1.02+0.20 1.02+0.18 0.77+0.15* 0.83+0.12
Cdknla 1.02+0.25 1.04+0.31 1.06+0.24 1.13+0.17
Cdknlb 1.02+0.23 1.02+0.21 0.93+0.22 1.00+0.17
Cdkn2a 1.07+041 1.04+0.31 0.47+0.14 ** 0.50+0.11**
Parpl 1.01+0.17 1.02+0.24 0.74+0.23 * 0.79+£0.19
Rbl 1.01+0.13 1.02+0.18 0.61+0.16 ** 0.66+0.12**
Tp53 1.02+0.20 1.02+0.20 0.73+0.12 * 0.79+0.10 *
DNA double strand break-rel ated genes
Atm 1.01+0.13 1.01+0.16 0.85+0.14 0.92+0.17
Mrella 1.01+0.17 1.02+0.19 0.82+0.15 0.89+0.15
Nbn 1.01+0.15 1.01+0.17 0.88+0.21 0.94+£0.15
Rad50 1.01+0.19 1.02+0.19 0.79+0.39 0.83+0.37
Tp53bpl 1.02+0.19 1.03+0.26 0.87+0.23 0.94+0.24
Xrech 1.03+0.25 1.02+0.20 0.86+0.19 0.93+£0.13
Stem cell regulators
Kit 1.03+0.29 1.04+0.32 0.73+0.11 * 0.79+0.09
Kitl 1.06+0.40 1.06+0.37 1.77+0.86 1.98+1.06
Igflr 1.02+0.20 1.02+0.20 0.87+0.14 0.94+0.18
Insr 1.01+0.17 1.02+0.20 0.91+0.11 0.98+0.10
Oxidative stress-related DNA repair gene
Oggl 1.02+0.24 1.02+0.23 0.79+0.09 * 0.85+0.11
Antioxidant-related genes
Sod1 1.02+0.23 1.02+0.24 1.33+0.53 1.41+0.47
Sod2 1.01+0.16 1.01+0.17 0.90+0.25 0.99+0.36
Cat 1.03+0.27 1.03+0.24 0.75+0.18 0.82+0.22
Prdx1 1.03+0.24 1.02+0.20 0.99+0.18 1.07+0.20
Prdx2 1.02+0.19 1.01+0.13 1.14+0.29 1.23+0.24
Prdx3 1.01+0.14 1.00+0.07 1.06+0.18 1.14+0.14
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Prdx4 1.02+0.22 1.02+0.21 1.20+0.47 1.29+0.45
Prdx5 1.01+0.16 1.02+0.22 1.18+0.27 1.28+0.31
Mtl 1.02+0.23 1.02+£0.22 1.02+0.06 1.12+0.17
Mt2 1.02+0.22 1.02+0.21 1.32+0.50 1.42+0.55
Mt3 1.18+0.59 1.18+0.63 0.94+0.58 1.04+0.70
Keapl 1.01+0.18 1.02+0.22 0.96+0.17 1.05+0.22
Nfe2l2 1.02+0.20 1.02+0.19 0.80+0.16 0.87+0.21

Abbreviations: Atm, ataxia telangiectasia mutated; Bak, BCL 2-antagonist/killer 1; Bax, BCL2-associated
X protein; Bcl2, B cell leukemiallymphoma 2; Bdnf, brain-derived neurotrophic factor; Casp3, caspase 3;
Casp8, caspase 8; Casp9, caspase 9; Caspl2, caspase 12; Cat, catalase; Cendl, cyclin B1; Cdk4,
cyclin-dependent kinase 4; Cdknla, cyclin-dependent kinase inhibitor 1A; Cdknlb, cyclin-dependent
kinase inhibitor 1B; Cdkn2a, cyclin-dependent kinase inhibitor 2A; Chrna4, cholinergic receptor,
nicotinic, alpha polypeptide 4; Chrna?, cholinergic receptor, nicotinic, alpha polypeptide 7; Chrnb2,
cholinergic receptor, nicotinic, beta polypeptide 2 (neuronal); DAS, diacetoxyscirpenol; Gapdh,
glyceraldehyde 3-phosphate dehydrogenase; Grial, glutamate receptor, ionotropic, AMPA1 (alpha 1);
Gria2, glutamate receptor, ionotropic, Gria3, glutamate receptor, ionotropic, AMPA3 (alpha 3); Grin2a,
glutamate receptor, ionotropic, NMDA2A (epsilon 1);Grin2b, glutamate receptor, ionotropic, NMDA2B
(epsilon 2); Grin2d, glutamate receptor, ionotropic, NMDA2D (epsilon 4); Hprt, hypoxanthine
phosphoribosyltransferase; Insr, insulin receptor; Igflr, insulin-like growth factor | receptor; Keapl,
kelch-like ECH-associated protein 1; Kit, KIT proto-oncogene receptor tyrosine kinase; Kitl, kit ligand,;
Mrella, MRE11A homolog A, double strand break repair nuclease; Mt1, metallothionein 1; Mt2,
metallothionein 2; Mt3, metallothionein 3; Nbn, nibrin; Nfe2l2, nuclear factor, erythroid derived 2, like 2;
Ntrk2, neurotrophic tyrosine kinase, receptor, type 2; Oggl, 8-oxoguanine DNA glycosylase; Parpl, poly
(ADP-ribose) polymerase family, member 1; Prdx1, peroxiredoxin 1; Prdx2, peroxiredoxin 2; Prdx3,
peroxiredoxin 3; Prdx4, peroxiredoxin 4; Prdx5, peroxiredoxin 5; Rad50, DNA repair protein RAD50;
Rb1, RB transcriptional corepressor 1; Scl7a6, solute carrier family 17 (sodium-dependent inorganic
phosphate cotransporter), member 6; Scl7a7, solute carrier family 17 (sodium-dependent inorganic
phosphate cotransporter), member 7; Sodl, superoxide dismutase 1, soluble; Sod2, superoxide dismutase
2, mitochondrial; Tp53bpl, transformation related protein 53 binding protein 1; Xrccb, X-ray repair
complementing defective repair in Chinese hamster cells 5.

@8Mean =+ SD.

*P < 0.05, **P < 0.01, significantly different from 0 ppm controls by Student’s t-test or Aspin-Welch’s
t-test.
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Table 11. Transcript levels in the hippocampal dentate gyrus of PND 77 offspring exposed to
diacetoxyscir penol

DAS in diet (ppm)

0 (Control) 6.0
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 1.07+0.42 1.10+0.43 1.44+0.34 1.44+0.25
Ntrk2 1.01+0.16 1.02+0.24 1.05+0.06 1.07+0.13
Glutamate transporters and receptors
Scl7a6 1.06+0.43 1.06+0.43 1.52+0.39 1.60+0.67
Scil7a7 1.12+0.49 1.17+0.56 1.31+0.27 1.32+0.21
Grial 1.01+0.18 1.02+0.19 1.23+0.27 1.23+0.14 *
Gria2 1.03+0.26 1.00+0.08 1.16+0.22 1.17+0.09 **
Gria3 1.01+0.14 1.01+0.17 1.09+0.18 1.10+0.10
Grin2a 1.05+0.34 1.08+0.41 1.28+0.27 1.28+0.19
Grin2b 1.02+0.21 1.02+0.24 1.22+0.07 1.24+0.16
Grin2d 1.02+0.19 1.03+0.26 1.19+0.09 1.22+0.13
Cholinergic receptors
Chrna4 1.03+0.27 1.05+0.33 1.23+0.29 1.29+0.51
Chrna7 1.02+0.22 1.03+0.25 1.27+0.30 1.27+0.16
Chrnb2 1.01+0.15 1.02+0.20 1.12+0.09 1.15+0.23
Intrinsic pathway of apoptosis
Bax 1.03+0.27 1.04+0.28 0.93+0.10 0.94+0.12
Bcl2 1.16+0.76 1.13+0.57 1.20+0.24 1.21+0.21
Bak 1.02+0.20 1.05+0.34 1.05+0.11 1.07+0.17
Casp3 1.02+0.20 1.03+0.27 1.06+0.14 1.08+0.10
Casp8 1.03+0.29 1.04+0.28 1.11+0.11 1.14+0.16
Casp9 1.01+0.17 1.02+0.22 1.19+0.17 1.21+£0.14
Caspl2 1.07+0.46 1.04+0.32 1.08+0.23 1.18+0.38
Redlin and redlin-related receptors
Dabl 1.01+0.19 1.04+0.30 1.24+0.25 1.24+0.10
Itsnl 1.02+0.20 1.01+0.16 1.25+0.17 1.27+0.21*
Lrp8 1.01+0.15 1.02+0.22 1.11+0.17 1.14+0.22
Reln 1.20+0.91 1.10+0.58 0.80+0.09 0.83+0.17
Vidir 1.01+0.17 1.03+0.28 1.07+0.27 1.08+£0.25
Stem cell regulators
Kit 1.02+0.19 1.03+0.31 1.17+0.20 1.18+0.16
Kitl 1.13+0.62 1.10+0.48 1.37+0.79 1.49+1.13

Abbreviations: Atm, ataxia telangiectasia mutated; Bak, BCL 2-antagonist/killer 1; Bax, BCL2-associated
X protein; Bcl2, B cell leukemia/lymphoma 2; Bdnf, brain-derived neurotrophic factor; Casp3, caspase 3;
Cagp8, caspase 8; Casp9, caspase 9; Caspl2, caspase 12; Chrna4, cholinergic receptor, nicotinic, alpha
polypeptide 4; Chrna?, cholinergic receptor, nicotinic, apha polypeptide 7; Chrnb2, cholinergic receptor,
nicotinic, beta polypeptide 2 (neuronal); Dadl, disabled 1; DAS, diacetoxyscirpenol; Gapdh,
glyceraldehyde 3-phosphate dehydrogenase; Grial, glutamate receptor, ionotropic, AMPA1 (alpha 1);
Gria2, glutamate receptor, ionotropic, Gria3, glutamate receptor, ionotropic, AMPA3 (alpha 3); Grin2a,
glutamate receptor, ionotropic, NMDAZ2A (epsilon 1); Grin2b, glutamate receptor, ionotropic, NMDA2B
(epsilon 2); Grin2d, glutamate receptor, ionotropic, NMDA2D (epsilon 4); Hprt, hypoxanthine
phosphoribosyltransferase; Itsnl, intersectin 1; Kit, KIT proto-oncogene receptor tyrosine kinase; Kitl, kit
ligand; Lrp8, low density lipoprotein receptor-related protein 8, apolipoprotein e receptor; Ntrk2,
neurotrophic tyrosine kinase, receptor, type 2; Reln, reelin; Scl7a6, solute carrier family 17
(sodium-dependent inorganic phosphate cotransporter), member 6; Scl7a7, solute carrier family 17
(sodium-dependent inorganic phosphate cotransporter), member 7; VIdI1, very low-density lipoprotein
receptor.

8Mean = SD.

*P < 0.05, **P < 0.01, significantly different from 0 ppm controls by Student’s t-test or Aspin-Welch’s
t-test.
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Table 12. Primary antibodies and experimental conditionsused in immunohistochemistry

Antigen Abbreviated Host  Clonality Clone Dilution Antigen retrieval Manufacturer
name Species number condition
Calbindin-D-28K  CALB1 Mouse Monoclona CB-955 1:500 Microwaving, pH 6.0 Merck KGaA
1gG1 (Darmstadt, Germany)
Doublecortin DCX Rabbit Polyclona n.a 1:1000 None Abcam Inc.
1gG (Cambridge, UK)
Glia fibrillary GFAP Mouse Monoclona  GA5 1:200  None Merck KGaA
acidic protein 1gG1
Neuron-specific NeuN Mouse Monoclona  A60 1:100  None Merck KGaA
nuclear protein 1gG1
Parvalbumin PVALB Mouse Monoclona PARV-1 1:1000 Microwaving, pH 6.0 Merck KGaA
1gG1 9
Proliferating cell PCNA Mouse Monoclona  PC10  1:200 None Dako (Glostrup,
nuclear antigen 10G2a Denmark)
Redlin RELN Mouse Monoclona  G10 1:1000 None Novus Biologicals,
19G1 Inc. (Littleton, CO,
USA)
Sex determining SOX2 Mouse Monoclonal  9-9-3  1:4000 None Abcam Inc.
region'Y (SRY)-box 19G1
2
T box brain 2 TBR2 Rabbit Polyclonal na 1:500 Autoclaving, pH 6.0® Abcam Inc.
1gG

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).

96



(A) Body weight

(@)
400+
300+
200+ < 0ppm
0 1.7 ppm
| & 5.0 ppm
100 ©015.0 ppm

6 1013 17 20 45 1012 16 21 (day)
GD PND

(B) Food consumption
(g/animal/day)

90 -
< 0ppm
0 1.7 ppm
80 - #~ 5.0 ppm

©15.0 ppm

30

0 6 1013 17 20 1012 16 21  (day)

GD PND

Pk
[ N

(C) Water consumption
(g/animal/day)

B0 < 0ppm
50+ O 1.7 ppm

40-

30

20+

101

0 1 1 1 1 1 1

6 1013 17 20 46 1012 16 21 (day)
GD PND

Figure 17. 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 18. Body weight of male and female offspring exposed to sterigmatocystin at postnatal day.
(A) Male offspring. (B) Female offspring.
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Table 13. Reproductive and general parameters 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 12.64+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
Genera parameters on GD
Mean body weight (g) 296.9+24.0 296.2+21.8 294.7+19.5 298.5+18.6
Food intake (g/animal/day) 2 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
Genera 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) 2 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
Brain weight 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
Kidneysweight ~ 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 @ 0 0.12+0.01 0.34+0.02 1.00+0.07
PND, mg/kg body weight/day @ 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.

* P < 0.05, significantly different from untreated controls by Dunnett's or Steel’s test.
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Table 14. Body and organ weights at the prepubertal and terminal necropsies of offspring

Sterigmstocystin in diet (ppm)

0 (Control) 17 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 BW) 2.72+0.24 2.75+0.18 2.77£0.22 2.83+0.22
Liver Absolute (g) 2.42+0.21 2.33+£0.22 2.45+0.24 2.31+0.21
Relative (g/100g BW) 4.18+0.23 4.08+0.16 4.32+0.16 4.18+0.13
Lung Absolute (g) 1.00+£0.25 1.03+0.23 0.96+0.32 0.93+0.20
Relative (g/100g BW) 1.72+£0.42 1.80+0.36 1.67+0.48 1.68+0.38
Kidneys Absolute (g) 0.65+0.06 0.66+0.05 0.64+0.07 0.62+0.05
Relative (g/100g BW) 1.12+0.04 1.15+0.04 1.13+0.06 1.13+0.03
Female offspring on PND 21
No. of animals examined 11 12 10 10
Body weight (g) 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 BW) 2.75+0.38 2.72+£0.21 2.72+£0.22 2.83+0.21
Liver Absolute (g) 2.23+0.22 2.18+0.22 2.30+0.20 2.23+£0.25
Relative (g/100g BW) 4.17+0.68 3.89+0.13 4.09+0.21 4.16+0.15
Lung Absolute (g) 0.70+0.19 0.74+0.12 0.76+0.19 0.72+0.19
Relative (g/100g BW) 1.30+0.31 1.32+£0.13 1.36+0.32 1.36+0.34
Kidneys Absolute (g) 0.61+0.09 0.62+0.05 0.64+0.06 0.61+0.06
Relative (g/100g BW) 1.13+£0.13 1.11+0.03 1.13+0.05 1.14+0.06
Male offspring on PND 77
No. of animals examined 11 12 10 10
Body weight (g) 44156+27.44  45514+27.74  457.84+18.13  444.88+3175
Organ weight
Brain Absolute (g) 2.12+0.07 2.12+0.04 2.11+0.03 2.11+0.11
Relative (g/100g BW) 0.48+0.03 0.47+0.03 0.46+0.02 0.48+0.04
Liver Absolute (g) 18.96+1.84 19.21+2.05 19.75+1.20 19.37+2.36
Relative (g/100g BW) 4.29+0.24 4.21+0.27 4.32+0.25 4.35+0.37
Lung Absolute (g) 2.00+0.64 1.94+0.42 2.41+0.49 1.90+0.14
Relative (g/100g BW) 0.45+0.12 0.43+0.09 0.53+0.11 0.43+0.04
Kidneys Absolute (g) 2.79+0.22 2.75+0.20 2.86+0.17 2.71+0.20
Relative (g/100g BW) 0.63+0.05 0.61+0.03 0.63+0.05 0.61+0.04
Female offspring on PND 77
No. of animals examined 11 12 10 10
Body weight (g) 277.14+2531 273.01+2811  270.77+19.06  279.41+19.65
Organ weight
Brain Absolute (g) 1.96+0.06 1.98+0.05 1.98+0.06 1.98+0.08
Relative (g/100g BW) 0.71+0.05 0.73+0.07 0.73+0.05 0.71+0.04
Liver Absolute (g) 10.29+1.14 9.96+1.43 9.59+1.05 10.40+0.71
Relative (g/100g BW) 3.71+0.19 3.64+0.25 354+0.22 3.73+0.13
Lung Absolute (g) 1.29+0.13 1.38+0.16 1.57+0.40 1.30+0.17
Relative (g/100g BW) 0.47+0.05 0.51+0.04 0.58+0.13 0.47+0.04
Kidneys Absolute (g) 1.77+0.20 1.71+0.15 1.71+0.16 1.72+0.13
Relative (g/100g BW) 0.64+0.04 0.63+0.03 0.63+0.04 0.62+0.03
Abbreviations: BW, body weight; PND, postnatal day.
a@Mean = SD.
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Figure 19. Digtribution and number of immunoreactive cdls for neuronal stage-defining markers of granule
cdl lineages in the subgranular zone (SGZ), and a mature neuronal marker in the granule cdl layer (GCL) of
the hippocampal dentate gyrus of male PND 21 and PND 77 offspring exposed to sterigmatocystin. (A) Glial
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 0 ppm control and the 15.0 ppm
group a PND 21 are shown. Magnification: 400x; bar = 50 pm. Graphs show the number of immunoreactive
cells/unit length (mm) of the SGZ or GCL of the hilateral sides. Values are expressed as mean + SD. N = 10/group.

* P < 0.05, significantly different from untreated controls by Dunnett's or Steel’s test.
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Figure 20. Digribution and number of immunoreactive cdlls 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 as the mean + SD. N = 10/group.

* P < 0.05, significantly different from untreated controls by Dunnett's or Steel’s test.
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Figure 21. Digribution 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 expressed as the mean + SD. N = 10/group.

* P < 0.05, significantly different from untreated controls by Dunnett's or Steel’s test.
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Table 15. 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**

Cdknlb 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

Apexl 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

Chrna7 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; Chek1, checkpoint
kinase 1; Chrna?, cholinergic receptor, nicotinic, apha 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 phosphoribosy! transferase; Ntrk2, neurotrophic tyrosine
kinase, receptor, type 2.

a@Mean + SD.

*P < 0.05, **P < 0.01, significantly different from 0 ppm control by Student’s t-test or Aspin-Welch’s
t-test.
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crookwellense AB586942 F culmorum
AB586954 F lateritium AB586979 F

tricinctum  AB586965 F. avenaceum

C.
Aspergillus section
\ersicolores STC
STC
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Aspergillus
section \ersicolorese

60
B-tubulin 377 bp
Aspergillus section Versicolores 14
2 28

A
A. creber 12
4 A. protuberus 2
A. sydowii 22
A. tennesseensis 10

amoenus 1 A. jensenii
A. pudlaauensis 1
A. tabacinus 1
Avenenatus 3
A. versicolor sensu stricto . 4 60

Aspergillus section

\ersicolores 14 10
60 STC
TLC A. creber 12 8
A. jensenii 4 2 A. tennesseensis 10

4 A venenatus 3 1 A versicolor
sensu stricto 4 3 STC

A. amoenus 1 A. protuberus 2
A. puulaauensis 1 A. sydowii 22

A. tabacinus 1 STC

PCR

DNA

DNA



DNA PCR
PCR 3
1
DNA HiDi DNA polymerase
DNA
1
DNA
DNA
2
DNA
ST
Aspergillus creber PCR
Aspergillus section \Versicolores A. creber
STC
HiDi DNA polymerase PCR A
creber
RPB2 A. creber
3A
DNA PCR
A. creber
3B HiDi DNA polymerase PCR
STC
A. creber
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Aspergillus  sydowii Aspergillus
section \ersicolores PCR
A. sydowii
Aspergilus section
\ersicolores STC
A. sydowii
Aspergillus section \ersicolores
STC
RPB2
A. sydowii
A
sydowii
4A A
sydowii
4B
STC
Aspergillus section Versicolorese STC
A. sydowii
STC
A. sydowii
PCR
STC STC
5 STC
8 DNA
PCR
STC
5 STC
8 7
B-tubulin DAS
PCR
STC DNA
PCR



DAS PCR
5 DAS
Fusarium 9 F. acuminatum
F equiseti F. graminearums. str.  F. langsethiae
F. longipes F poae F. scirpi F semitectum F
sporotrichioides DAS
6 F.
avenaceum F. crookwellense F. culmorum F
kyushuense F. lateritium F. tritinctum 15
B-tubulin
DAS
8 5
DAS 8
F. graminearum s. str. 7
6A
F. graminearum s. str.
6B PCR
DAS
DNA
PCR
DAS 9
F. graminearum s. str. 8
TA
F. graminearum s. sir.
7B PCR
DAS
Lys2 DAS
PCR
Lys2
DAS 7
6
DAS 8
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F. poae 6

8A F. poae
8B
Forward
Reverse
PCR
DNA
PCR
F. poae 220 bp
DAS 8
400 bp 9
DAS
PCR
DAS
D.
STC
DAS
DNA
DNA
DNA
DNA
3!
1
DNA HiDi DNA
polymerase



DNA

STC

Aspergillus section Versicolores
STC
A. creber STC

A. sydowii STC
A. sydowii
Aspergillus section \Versicolores

RPB2
A. sydowii
STC
STC
STC
STC
STC
PCR
DAS
DAS DAS
B-tubulin Lys2
DAS
PCR B-tubulin
PCR
DAS
Lys2
PCR DAS
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E.
DNA PCR
STC DAS
STC
STC
5 14
4
STC DAS
STC DAS
F
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A. creber NRRL 58934
A. creber NRRL 58582
@ Tokyo-AV-54
@ Tokyo-AV-83
@ FSSN0002
- O NIHS8487
O NIHS8718
S NIH34450 A. creber
@ NIHS1302
O NIHS2001
O NIHS3057
O NIHS0585
< NIHS0588
@ NIHS8808
@ NS270272
A. venenatus NRRL 13148
@ NIHS8808
D A. venenatus
69V A. venenatus NRRL 13147
73 A cvjetkovicii NRRL 585903 I o PPYS
A cyjefiovicil NRRL 227 A. cvjetkovicii
69 O NIHS8501
2] A. jensenii NRRL 53800
<O NIHS3253 . .o
i{oniksateo A. jensenii
@ Tokyo-AV-19
jensenii NRRL 58674

63 70 ONIHSOSS‘I

_| IA puulsauensis NRRL 58802 I 7
A. puulasuensis NRRL 35641 A’ p“ulaauenSIs

@ NIHS8807

@ NIHS8259
O NIHS8466 .
2:}322332 A. tennesseensis

Tokyo-AV-ie

@ Tokyo-AV-15

A. tennesseensis NRRL 220

A. tennesseensis NRRL 13150

@ NIHS6301 M

A_ sydowi NRRL 4768

@ NIHS6302

O NIHS6408

O NIHS8400

O NIHS3261

@ NIHS1013

@ NIHSE261

A. sydowii NRRL 250

5510 NiHsE489

700 gnmsenz
NIHS4021 ae

&7 @ NIHS0733 A. sydowii

O NIHS2404

O NIHS4005

O NIHS3941

@ NIH38265

O NIHS8407

O NIHS8479

O NIHS8478

@ NIH38504

@ NIHS8803

@ Tokyo-AV-80

@ Tokyo-AV-58

. A. protuberus NRRL 58748 =
A. protuberus NRRL 3505
SNiseers A. protuberus

O NIHS6482

A. sustrosfr NRRL233 [J : - (FEEHE
Sab Amaacs N 4806 A. austroafricanus (==

A. amoenus NRRL 35600
O NIHS481 A. amoenus
68, A. tabscinus NRRL A-23173

2

,‘\U)‘%EZ:, 7& L/)

2f

BROBELL)

WOREL L)

To14 versilor NRRL 238 A. versicolor sensu stricto

- A subversiorNRRLS300s B 4 sybversicolor

A NRRL 4770

0.01

1. p-tubulin

60 39
NJ
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SI423-F CATCCAT'ITCAGATGGTAT@
5364-1-3B-F CATCCATTTCAGATGGTATE]

TTCATCCATTTCAGATGGTATCICCTTTG -~~~ CTGTCCE)ECCEETCCCTTCGETCAGCTTI TCCGTCCCGACAACTTCGTC
5364-1-38 TTCATCCATTTCAGATGGTAT[IITCCTTTG -~~~ CTGTCCGTECCEETCCCTTCGETCAGCTCII TCCGTCCCGACAACTTCGTC

SI1423-R1 [GCGGCCAGGGAAGCCAGTCG

5364-1-3B-R1 [ACGGCCAGGGAAGCCAGTCG

§1423-R2 |[AAAGGCAGGGCTGTTGAAGC
5364-1-3B-R2 [GAAGGCAGGGCTGTTGAAGC

Primers 1 2 3 4
DNA S B S B S B S B

I5AM2—DHEDLE
: S1423 F/IR1

2: SI423 FIR2

3: 5364-1-3B F/R1

4: 5364-1-3B F/IR2

—

152 J B B RDNA
S: Si423

B: 5364-1-3B

M: 2-Log DNA ladder

2. PCR
A B
B-tubulin
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Forward primer

>
A.creber ACTGG* * * * * * GGTGTGTCCAGCAGAGACTC--- -~ TCTTATTCGEGACAT * * * * * ° AGCGAGAGT
A.tennesseensis ACTGG*® * * * * * GGTGTGTCCGGCAGAGACTC-—--~- TCTTATTCGAGACAT * * * * * * AGCGAGAGT
A.jensenii ACTGG* * * * * * GGTGTGTCCGGCAGAGACTC-—--~ TCTTATTCGAGACAT * * * * * * AGCGAGAGT
<
Reverse primer
B.
B
\
'~
& =
K “n S
— v Y Q
o~ o < <
= = Q Q
© Q L > S—
2 < < <
3. Aspergillus creber
A RPB2

B HiDi DNA polymerase PCR
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without_sydowii-F

A.versicolor AGCGGTGG * *
A. tabacinus AGCGGTGG * *
A.protuberus AGCGGTGG * *
A.creber AGCGGTGG * *
A.venenatus AGCGGTGG * *
A.tennesseensis AGCGGTGG * *
A.jensenii AGCGGTGG * *
A.puulaauensis AGCGGTGG * *
A.sydowii AGCGGTGG * *
S
(V]
X~
—
=

Without_sydowii-F/R

Universal primer
(DNADE DFEER

4. Aspergillus sydowii

A RPB2

B HiDi DNA polymerase

A. tennesseensis

* * AGTACGCTCTCGCTACTG
* + AGTACGCTCTCGCTACTG
* * AATATGCTCTCGCTACTG
* * AGTATGCTCTCGCTACTG
* * AGTATGCTCTCGCTACTG
* * AGTATGCTCTCGCTACTG
* * AGTATGCTCTCGCTACTG
* * AGTATGCICTCGCTACTG
* + AATATGCECTCGCTACCG

A. creber

A. protuberus

>

A. venenatus
A. sydowii

118

A. versicolor

A. puulaauensis

PCR

A. tabacinus

ACATGGAAGTTCTTGAGG * * * * * * GAACCTCA
ACATGGAAGTTCTTGAGG * * * * * * GAACCTCA
ACATGGAAGTTCTTGAGG * * * * * * GAACCTCA
ACATGGAAGTTCTTGAGG * * * * * * GAACCTCA
ACATGGAAGTTCTTGAGG * * * * * * GAACCTCA
ACATGGAAGTTCTTGAGG * * * * * * GAACCTCA
ACATGGAAGTTCTTGAGG * * * * * * GAACCTCA
ACATGGAAGTTCTTGAGG * * * * * * GAACCTCA
ACATGGBAGT&&TTGAGG ** * * * *GAACCTCA

A. jensenii

without_sydowii-R



KARIRIE
NC 1 2 3 4 5 6 7 8 9 10 11 12 13
STCRE (ug/ked — ND ND ND ND ND ND ND ND 0.01 0.03 0.02 0.02 0.03

ND : Not detected

5 DNA Aspergillus sydowii Aspergillus
section Versicolores
1 9 27 10 13 25 NC:
negative control
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F. poae ACTGGGCC » = - - - TACACTGAGGGAGCTG
F. langsethiae ACTGGGCC = = = - - TACACTGAGGGAGCTG
F. sporotrichioides ACTGGGCC -+ - -+ TACACTGAGGGAGCTG
F. acuminatum ACTGGGCG = = - - - TACACTGAGGGAGCTG
F. graminearum ACTGGGCC = = - - - TACACEGAGGGTGCTG
F. equiseti ACTGGGCC = = - - - TACACTGAAGGAGCTG
F. longipes ACTGGGCC = = - - - TACACTGAAGGAGCTG
F. semitectum ACTGGGCC = = - - - TACACTGAAGGAGCTG
F. kyushuense ACTGGGCC = = - - - TACACTGAGGGAGCTG
F. culmorum ACTGGGCC = = - - - TACACEGAGGGTGCTG
F. lateritium ACTGGGCC = = - - - TACACTGAGGGTGCCG
F. tricinctum ACTGGGCG = = - - - TACACEGAGGGAGCTG
F. avenaceum ACTGGGCG = = - - - TACACTGAGGGAGCTG
B.
Forward primer 2
—
F. poae CTTCRACG - - -+ TCACTETTGTCACGAA
F. langsethiae CTTCRACG - - -+ TCACT@CTGCCACGAA
F. sporotrichioides CTTCRACG - - - - - TCACT®CTGCCACGRA
F. acuminatum CTTCRACG - - - -+ CCACT[@ATTCCACGAA
F. graminearum CTTCRACG: - - "+ TCACTACTGCCACGRA
F. equiseti CTTCRACG: - - "+ TCACT@CTGCCACGRA
F. longipes CTTCRACG: - - * TCACT@CTGCCACGRA
F. semitectum CTTCRACG: - " - TCACTCTGCCACGRA
F. kyushuense CTTCRACG: - - - - TCATTSCCACACGAAR
F. culmorum CTTCRACG: - - - - TCACT@CTGCCACGRA
F. lateritium CTTCRACG - - - - ACATT{EATTGCAAGRA
F. tricinctum CTTCRACG: - - - - ACACT{EATTGCRAGGA
F. avenaceum CTTCRACG: - - - - ATATTIEATTTTGAGRA
6. DAS
B-tubulin
A DAS 8

Forward primer 1
—

B Fusarium graminearum

120

Reverse primer 1
—

—————————— CCTCTTACGGCGACT * - - + *TCTCCGCC
—————————— CCTCTTACGGCGACC - - - - *TCTCCGCC
---------- CCTCTTACGGCGACC - - - - *TCTCCGCC
---------- CCTCTTACGGCGACC - - - - *TCTCCGCC
---------- CCTCTTACGGCGACC - - - - *TCTCTGCC
---------- CCTCTTACGGCGACT - - - - *TCTCCGCC
---------- CCTCTTACGGCGACT - - - - *TCTCCGCT
---------- CCTCTTACGGCGACT - - - - *TCTCCGCC
---------- CCTCTTATGGHGACC « * * - *TCTCCGCC
---------- CCTCTTACGGCGACC - - - - *TCTCTGCC
---------- CATCCTACGGHGACC * * - + *TCTCCGCT
---------- CCTCCTACGGRGACC -« « « - *TCTCCGCT
---------- CCTCCTACGGRGACC -« - « - *TCTCCGCT

Reverse primer 2

D
—————————— ACACTGAGGGNGCTG - - - - -CCAAGTTCT
—————————— ACACTGAGGGRGCTG~""CCAAGTTCT
—————————— ACACTGAGGGRGCTG~""CCAAGTTCT
—————————— ACACTGAGGGEGCTG'""CCAAGTTCT
---------- ACACCGAGGGTGCTG - * + + "CCRAGTTCT
---------- ACACTGAAGGR\GCTG - * + + CCRAGTCCT
---------- ACACTGAAGGRGCTG'""CAACGTCCT
—————————— ACACTGAAGGEGCTG""'CAACGTCCT
---------- ACACTGAGGGEGCTG'""CCAAGTTCT
—————————— ACACCGAGGGTGCTG - - - - CCRAGTTCT
—————————— ACACTGAGGGTGCCG - - - - CCAGGTCCT
---------- ACACCGAGGENGCTG - - - - -CCAGGTCCT
—————————— ACACTGAGGGEGCTG""'CCAGGTCCT
B-tubulin
Fusarium graminearum 7
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SENPLITN

PCR p-tubulin

7.DAS
A DAS

Fusarium graminearum

B Fusarium graminearum
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poae
langsethiae
sporotrichioides
acuminatum
graminearum
equiseti
semitectum
kyushuense
crookwellense
culmorum
lateritium
tricinctum
avenaceum

mEEmENEEE

mEEmEEA

poae
langsethiae
sporotrichioides
acuminatum
graminearum
equiseti
semitectum
kyushuense
crookwellense
culmorum
lateritium
tricinctum
avenaceum

mEEEEEN

mEEmEEA

8. DAS
Lys2

Forward primer 1

Reverse primer 1

—
CCGCACTG* - - -~ ACGTTACCTCGAGTCTG-————-————- GCCAGAACCCGTTGA """ CRAGGTACG
CCGCACTG* - - -~ ACGTTACCTCGAGTCTG———-——-————- GCCAGAACCCSTTGA " - - * * CRAGGTACG
CCGCACGG - - - - - ACGTTACCTCGAGTCTG-————————- GCCAGAACCCSTTGA * - - - * CAAGGTACG
CCGCACAG - - - -+ ACGCTACCTCGAGTCTG-————————— GCCAGAACCCOTTGA - - - - * CRAGGTATG
CCGCACAG - - - -+ GCGTTACCTTGAGTCTG—————————— GCCAGARACCCIATTGA - -+ - * CRAGGTATG
CCGCACAG - - - -~ ACGTTACCTCGAGTCTG-————————— GCCAGAACCCOTTGA - - - - * CRAGGTACG
CCGCACAG - - - ACGTTACCTTGAGTCGG—————————— GCCAGRAACCCTTGA - - - - - CAAGGTACG
CCGCACAG - - - -+ ACGTT TCGAGTCTG—————————— GCCAGRACCCOTTGA - - - - * CRAGGTACG
CCGCACAG - - - -+ ACGTT TCGAGTCTG—————————— GCCAGARACCCOTTGA - - - - * CRAGGTACG
CCGCACAG - - - - GCGTTACCTTGAGTCTG—————————— GCCAGRACCCIATTGA - * - - * CRAGGTACG
TCGTACAG:- - - - ACGTT TCGAGTCTG—————————— GTCAGARACCCOTTGA - - - - * TRAAGGTACG
TTGCACAG - - - - ACGTC. TTGAATCTT-————————— GCCAGARACCCOTTGA - - - - * CRAGGTACG
TCGCACAG - - - -+ ACGTT TTGAATCCG—————————— GCCAGARACCCOTTGA - - - - * CRAGGTACG

Forward primer 1

Reverse primer 2

—
CCGCACTG =" - ACGTTACCTCGAGTCTG—————————= AGCCAACTc;ﬂGTCA ----- TCCTGAGTT
CCGCACTG =" - ACGTTACCTCGAGTCTG—————————=— AACCRAACTCTCGTCA - -+ - - TCCTGAGTT
CCGCACGG ==+ - - ACGTTACCTCGAGTCTG-—=====———— AACCARACTCTCGTGA - - - - TCCCGAGTT
CCGCACAG =" - ACGCTACCTCGAGTCTG—======———— AACCRAACTCTCGTRA - -+ - TCCTGAGTT
CCGCACAG ="+ GCGTTACCTTGAGTCTG——=—===————— AGCCARACTCTCGTCA -+ -+ TCCTGAGTT
CCGCACAG = -+ ACGTTACCTCGAGTCTG—======———— AGCCRAATTCTCGTCA - - - - - TCCTGAATT
CCGCACAG = -+ ACGTTACCTTGAGTCGG——=====———— AGCCRAATTCTCGTCA - - - - - CCCTGAGTT
CCGCACAG =+ " ACGTTABCTCGAGTCTG————=————— AGCCARACTCTCGTCA -+ - - TCCCGAGCT
CCGCACAG =+ " - ACGTTABCTCGAGTCTG————=————— AGCCARACTCTCGTCA - -+ - - TCCCGAGCT
CCGCACAG = -+ "+ GCGTTACCTTGAGTCTG——=——=————— AACCRACTCTEGTCA - - - - - TCCTGAGTT
TCGTACAG - - - ACGTTABCTCGAGTCTG————=————— AGCCGATTCTEGTGA - - - - - TCCCGAGTT
TTGCACAG - " ACGTCABWCTTGAATCTT—————————— AGCCAATTTTEGTRA - - - - - TTCCGAGTT
TCGCACAG -+ ACGTTABWCTTGRAATCCG————=————— AGCCRAATTCTEGTRA - - - - - TCCTGAGTT
Primer Lys?

A Fusarium poae

Fusarium poae

6
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B DAS 7
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lys2

Fusarium poae

PCR
DAS

9. DAS

DAS

220 bp
400 bp
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