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4,15-



FAO/WHO JECFA
CODEX

2016 JECFA
STC DAS

STC 4,15-DAS
STC 4,15-DAS

STC 4,15-DAS
2006
10 ppm
3ppm 0.42-1.51 mg/kg /
DNA
STC
STC DAS
STC

DAS




FAO/WHO

JECFA

187

JECFA

EFSA

JECFA

2016
JECFA
STC DAS
STC
BML1o
(MOE)
DAS
1950

ATA alimentary toxic aleukia

T-2
T2
20
EU STC DAS
STC
STC



JECFA

4,15-DAS
8
2)
ICR 1
10 4
3 0 1 3 10ppm
6 21
14 10 ppm
B.
1)STC  DAS LC-MS/MS
1
(1) sTC
25¢g 85 2
15 IAC 15 22
AFLAKING STC 10
LC-MS/MS
MultiSep 226
AflaZzon+ Romer Labs TUNEL
21
0.5 ug/kg 5 ng/kg
STC
(2) 4,15-DAS 77
25 ¢
85 15 1 1 1
Autoprep MF-T 1500 77
LC-MS/MS
5 ng/kg 50 pg/kg
STC
3)
STC Bartlett
8 Dunnett
Sced



21 77 0 10
ppm total
RNA
polymerase chain reaction (RT-PCR ST CepOnePlus

Real-time PCR SySTCem Life Technologies)

real-time reverse-transcription

3)
Aspergillus section
Versicolores 37
S H
PDB
DNA DNA
SDS DNeasy plant
mini kit QIAGEN
DNA
-20
B-tubulin

A. section Versicolores

ABI PRISM 3100 Genetic
Analyzer Applied BiosySTCems

37
DNA

500 mg 20

NucleoSpin Soil; TaKaRa DNA

STC PCR

HiDi DNA polymerase (myPOLS Biotec

GmbH PCR
C.

1)STC DAS

(1) STC DAS

STC

0.2 ng/kg
7.1 ng/kg
4
4,15-DAS

ng/kg

(2) STC
STC

2)

10 ppm
21

2 233
0.3 po/kg
102
20
137 ng/kg
DAS
4,15-DAS
3 ppm
10 ppm
SGz



PCNA

10 ppm
GABA
CALB1 10 ppm
21
3)
(1) STC
STC PCR
B-tubulin
STC
108
A. secton Versicolores 14
STC 11
STC 3
(2) DNA
DNA
2 DNA
B-tubulin
S
DNA PCR
A. jensenii A. versicolor
B-tubulin
PCR

DNA

DNA
DNA

AOAC

DAS

STC

37

FAO/WHO

IUPAC

DAS

EFSA

STC DAS

GEMS/FOOD

STC

STC

2015

85



STC 4% GABA

0.66 ng/kg CALB1 10 ppm
STC
STC Pvalb CALB1
PVALB
30% 0.1 png/kg
STC STC
A NMDA
4,15-DAS
4,15-DAS 77
T-2
Grin2d 21
2006
Grin2d
NMDA
NR2D GABA
21
10 ppm PCNA
3
0 ppm 10 ppm
10 ppm
Sox2  type-l
type-2b Eomes type-2b
type-3 Dcx  type-2b
Bdnf
STC



STC 4,15-DAS

STC 4,15-DAS

STC
STC
Aspergillus versicolor 4,15-DAS
STC
STC
STC
B-tubulin
STC 10 ppm
10 ppm
10 ppm
B-tubulin PCR SGZ
STC
NMDA
DNA DNA NR2D Grin2d
PCR 3ppm 0.42-1.51 mg/kg
/
PCR
DNA
1 3 STC
1 DNA
B-tubulin
DNA STC
STC
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JECFA EFSA CODEX
M1
T-2/HT-2 M1 M1
A
M1l | A tree nuts
tree nuts T-2/HT-2 A
A
(2016)
(2016)
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Codex USA EU
AF AF AF AFB1 AF
AF
AFB1

AFM1 AFM1 AFM1 AFM1
M (AFM)
(OTA)

(DON)

FB1+FB2 FB1+FB2

(FB1,FB2, FB3 FB1+FB2+FB3

13
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(STC)

molecular weight 324.28 Da

molecular weight 366.4 Da

Ci1sH1206 C19H2607
CAS 10048-13-2 2270-40-8
24 Aspergillus, | Fusarium sporotrichioides
Emercella,Bipolaris, Botryotrichum, | F. tricinctum, F. poae, F. equiseti,
Chaetomium, Moelleriella, | F sambucinum F. acuminatum
Monocillium, Moelleriella , Podospora | F. verticillioides (syn. F. moniliforme)
A. tardus. F. langsethiae, F. chlamydosporum
Penicillium , P. inflatum F. avenaceumn, F. semitectum
F. compactum, F. venenatum,
F. culmorum, F. crookwellense
F. graminearum
JECFA CCCF JECFA
B1 T-2/
2B
T-2
BMDL
BMDL.1o 0.16 mg/kg bw/day
NOAEL 0.03 mg/kg bw per day
PMTDI 0.06 nglkg bw T-2+HT-2+DAS

15




Web http:/AMww.nihs.go.jp/dmb/4th/sample5.html
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niTEEER B gml (u HEmREFREFAL

HinEEE Al #E ERSERATE

HinEEE Him BiF (EREEET2WRET )

HinEEE FFZ (U BFkEERT 2N 42— (FAMICY)
BT —wgEE F BT (OFD BREnfEhs

HUF—g0EE EE fleA (B BEEamiftes—

TREER S TE BF (RAAE

TREER S ShE Fth (BN EXEREEHERER

FERBIEESELFELOTEY., 9ME0 70O -0 S DaSHRST 7 287« CHL B SO ER S
BofT— SRS ¥iT5, FFBAITFFEICIZRES L5,

% T

o= O

. BEBZICBET ARSI SEEM IO 23— ILFEIFRL. EEZIIRLELET.
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U D4R ET

L AT D0 EEE EMERIL. BETH NI EIFIEEERL HET . CNSOIEENYIEN 0
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ER

. PEEEER S IS CEIABL . OSRSTAI AT 4 EERLET .
. BERERE S E R, FEEEICIRILIET.
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SIHTIED FEIT

HETOMIRPOT A L2080 =, L — LB RSO AU ED L (201455 A 1880
-ZOF 3=
- TLFEEM3C Yoshinari et al. J Agric Food Chem. 2014; 62(5): 1174-80.
PERODT AL LS, FP S, T2 F30, HT-2F 20w OaiE( 201354 B ia#
-ZOra—il
CASHRSTAIART 4 DER
ESBEIL PO TIE L L RO G ETE (201255 HigE:)
-ZaOra—il
CASHRSTAIAST 4 DER
- BEEEHIT Yoshinan et al. Shokuhin Eiseigaku Zasshi. 2013;54(4).266-276.
DEPOFEFIALT F R8s — DS iTE 2012 E5 8 188D
-ZOF 3=
AR ST ART 4 DIER
- TFEER3C Yoshinari et al. Shokuhin Eiseigaku Zasshi. 2013;54(1).75-82.

E = D #7725 F2 0 HiE
-FOFa— LR

I POFISE LMD B ITE
-ZOF 3=

FATRFT4F2AIT ADER

PEPOT A F =L — LB =L S — IO R S ATE
ZOFa-b

FATRFT4FRET D IER

- TFEEHRIT Aoyama et al. Shokuhin Eiseigaku Zasshi. 2012;53(3):152-6.
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4,15-

STC 4,15- 4,15-DAS 2016
FAO/WHO JECFA
STC 4,15-DAS
2016
8
90 100%
STC
0.05 pg/kg
50% 40% 7.1 ng/kg
4,15-DAS 63% 137 pg/kg
STC DAS
SUNATEC

27




FAO/WHO
JECFA

M1

JECFA

T-2 HT-2

STC
4,15-DAS

4,15-

STC EFSA

2013 2015
2016

JECFA

4,15-DAS

EFSA

2016 JECFA

STC 4,15-DAS

28

STC 4,15-DAS
B.
STC 1
25 ¢
85 15 100 mL 30
1
1410g 10
MultiSep 226 Aflazon+ Romer Labs
5.5mL
IAC
AFLAKING STC
5.0 mL 50 mL
PBS 50 mL
20mL IAC PBS 10 mL
10 mL 3 mL
0.5 mL
0.5 mL
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

0.5 ug/kg 5 ng/kg
STC
4,15-DAS
2
25 ¢
85 15 100 mL 30
1
1410g 10
Autoprep
MF-T 1500 10mL
3 mL
2.4 mL
2.0 mL
1 9 05mL
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

29

5 ng/kg
STC

STC

STC
STC

10 mg/L
STC

2 mL

4,15-DAS
8

4,15-DAS
4,15-DAS
10 mg/L
4,15-DAS

2mL

0 625 6250 pg/L

300 pL

STC

STC
50%
40%
STC

50 pg/kg

200 g

0 62.5 625 ug/L
300 pL

200 g

233

39% 5 ng/kg

1.5 5 ng/kg



STC
1
0.3
nag/kg 0.2 ng/kg
7.1 po/kg
0.5 ng/kg
4,15-DAS 2
4 102
4,15-DAS
63%
20 ng/kg
137 ng/kg
STC
0.05 ng/kg 0.5 pg/kg
80 110% 100% 5 ng/kg
70 112% 92%
RSDr 0.5 pg/kg
5 ng/kg 10% 12%
HorRat 0.4 0.6
4,15-DAS
0.5 pg/kg 5 ng/kg
77 116% 97 50 pg/kg
75 116% 94%
RSDr 5 na/kg

50 ng/kg

12% 12%

HorRat 0.6 0.6
D.
STC
STC
STC
39% 5%
EFSA
2015
85 STC
4% 0.66 pg/kg
STC
STC
30%
0.1 ng/kg
28 27 STC
10 1.5 5 ng/kg
5.5 pg/kg
STC 1.1ug/kg
STC
A
4,15-DAS



STC

4,15-DAS

T-2

T-2

STC

STC

Codex

115%
RSDr

4,15-DAS

4,15-DAS

4,15-DAS

4,15-DAS

HT-2
4,15-DAS
4,15-DAS
HT-2

4,15-DAS

1 10

T-2

100 pg/kg

40 120%

80 110%

44%
STC

Commission Regulation (EC) No 836/2011

HorRat

4,15-DAS

2

STC

60

31

STC 4,15-DAS

2016.10)

4,15-DAS
T-2

112

STC

STC 4,15-DAS



R U7=38kF 25.0 g

85% CH,;CN 100 mL
3055 R & 9 #hiH
w0 EE (3000g,1045 )

FiE 5 mL

PBS 45 mL THA
77 AREHE AHET At

i fRiE 20 mL

AL T T A4=T A —HT A
AFLAKING STC

PBS 10 mL & 7% 847K 10 mL Gyt
CH;CN 3 mLCiaH

"R 3 mL

28 R HL[E]
CH,CN 0.5 mL CIRfF#% .
7RH7K0.5 mLEINZ 5

LC-MS/MS/E &

32



2 4,15-

W L 72 kiR 25.0 g

85% CH,CN 100 mL
304 FIHE & & Hlih
=04y (3000g,1045fH)

F¥E 8 mL

ZHERED T L
Autoprep MF-T

T 3 mLEZ#E T,
W TR T 5 2.4 mL& 5]

W 2 mL

2 3R 7]
10% CH;CN 0.5 mL Cixfif

LC-MS/MS/E &

33



ng’kg

LOQ-05 0.5-15 1.5-5 >5 ng/kg ng/kg
31 12 ( 39 %) 11 1 0.1 2.5
19 1 (5 %) 1 0.008 0.1
10 1 (10 %) 1 0.01 0.1
30 15 ( 50 %) 9 1 0.3 7.1
23 4 (17 %) 1 0.3 5.3
12 2 (17 %) 2 0.1 1.0
10 2 (20 %) 2 0.06 0.3
10 3 (30 %) 3 0.03 0.1
13 0 (0 %)
14 0 (0 %) - -
11 0 (0 %) - -
30 12 ( 40 %) 8 4 0.2 1.1
10 0 (0 %) 0 - -
10 2 (20 %) 2 0.03 0.2

LOQ 0.05 pg/kg
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60

50

40

30

P (%)

i

20

10

| | |
—
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2 4,15-

ng’kg

LOQ-1.5 1.5-5 5-50 >50 ne/kg ng/kg
31 0 (0 %)
18 0 (0 %)
10 0 (0 %)
13 0 (0 %)
16 10 ( 63 %) 3 1 4 2 20 137
14 0 (0 %)

LOQ 0.5 ug/kg
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SEPOSTE FFVRINAR ) — VR
EIEREHA (FA28EIAKRE)

BEFIR

1.

@ DAST T v/ /NE25gx EREICHIHARRICRVES,

@ DASO1~06D MR A200uL V. TN ENOFSIIRET HRBHIEM L T, BEET
W 1RFIRE S 5, ;

® HHEE7ER=FYA Kk (85:15) %100mLinzx. 30M#HiRE 5> #iHT 5,

@ WsyEE (3000g. 1043M) L. EEZMHEKE T 5.

© w

3.

ZHERED T AT L AR

EHEI=N T 2N T LIEECEY bTB, (1. OBETHELAHHEKI0mL
EFAN., BOOFEHE3MLIZE T, RO THHT 324mL%E ERF EBBRETICRY . &
gL 33,

BHE2.0mLE R OERMXRRFICERICL Y, BRIMEBVWTEERT S, BSIZ
TEr=RUA:K (1:9) 0.5mLEME, BRBREIXV—ETRL2EHETDS, LB
02umA VTS T A NE— (T4 NE—ERVEHEIT. BRECERLTIEIY)
TAET 30, HBVNE10,000pm LA ETS SfELL, £ EFEEZLC-MS/MSARER
Bk 43, HPLCEADOAAL 7ix, RY Py 8obo2HvWas, 2B, 7
JWNo. 3L 422\ Ti, LC-MS/MSARBRIFIKI00uLIZ10%7 & b= b U LVRAREE
WOULEMZ TR BALEZIMEFROBELAML. FRCRIEETT .

BEKE s u< bS5 7 ERBAoWE (LC-MS/MS) 12X 504

LC-MSMSZ AW TRBRBEIZOWTHIEZTT I,
BIERG

HPLC
415 A : InertSustain C18  2.1x150mm, 3um (ECFi # 7)
AT HBEE : 40C
BEE : ARIE 2mM BFERT VE=U A
BIAE 25 /—n
SBES: 04y A:B=80:20
84 A:B=10:90 124% THfs
i : 0.2mL/4%y

20



HEAE : 10uL
MS
A4 %4t : ESI
F=mF—AFy  ZFEREATUTOERRR BRELE-TA A 28RT S
EERFEEME : 1ngl (RERRORE)

4. BRERRIZHOWT

BAEADTTE FFTV AN —)L (DAS) EHEK (10mg/L) 100 yLEZERY . 7 k
=bF U900 uLE ML, DASIEEHER T (Img/l) Z2/ERT 5. X BHICDASEREKR 100 uL%
WY, 7 b=h U900 uL%M%, DASEHIKI (100pg/l) #{ERRT 5, X HICDASE
HEPRII00 uLEERY ., 78 b= b U900 pLE N %, DASEHKIV (10pg/L) %{ERRT 3,

No. 1 2 3 4 5 6 7
DASH# B (ug/L) 1 2 5 10 | 20 50 100
BRI (UL) 50 100
B HERR I (L) 50 100 | 200

EAERRIV(UL) 160 | 200

ERIBECTHE L%, BIXTEF=bIN: K (1:9) ImL FRBRBELENRERD
DOTREMTTLEZIW) £2Mx, RREIF VS TCRRBUNBHET S, FLEBO2umA VT
FGUTANE— (T4 NVEZ—ERAVWIHREIE. BREWCERELTLEIWY) THAETIH», &
BvME10,000rpm SAE, 5 HERELL. 20OLEEZREBERAERERKRE T3, REROESL
SIFIZOWTiE, MERERNIZESL & ) 88 THRET 3,

@EERRMME (LOD) LHRHERMME (LOQ) NDEHFHEIZ-WT
REBBABKEREL-BEDY TN/ )4 XK (SN) =3%LOD, S/N=102ZLOQ¥& L
T, BRBER 74—~y MZEH LTS,

Uk
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[BRBDATY < h I AF U RBRE
ERBFAEHEA (Frk28FE9A WE)

BIEFIRE

1. i

@ STE7 T v 7/h#25s% EREICHIHARRHDIZZNTREVIRY . 1~6F TES 27
B,

@ STE01~06DFMIEKE200uL L ¥, THENDOFEFIIHINT Z2REHTEM L T, KERT
IZ1BFEIAE S 5.

@ HHEH7TEF=FYU: K (85:15) #100mLiNx. 304rMiiR & 5T 3,

@ ELoHE (3000g. 104M]) L. EFEZmMHEBEKE T3,

2.

ABD)T74=2T4—AT7HIZEDER

ADITT74=T A=A LORVBPVEDEFT : 5 ARITIIPBS AFEHIHATWT,

BT 5 EBITIZENCEIBEA>TNE, Z0ORD, BT L BERD T A Gef) «©
A TLEY, TOBREFREIRKRRFOIRL RIO, REFIHOHITRTRE CH
MORBERS> TWILERDHS, bL, YV EDAWTY vy VREICKEARBEE > TV

>N

0
@

© &

2o LTHRETSEZ L,

AL T74=2T4—A7 5 (B FBRIZRZETHET S,
EVETAL)TI74=T 4= A7 LDLF% vy FIZRZRITTHLEFY v 7 %2IT
TLER, TX Yy 7213TL, A by Tay 7 2BW0FHT. 528 EHB NI AF
a—Av=F—=/ Rty T35, 17 LARIELZBRET CHEH%. »57=IZPBST
AT LN L, BRETCHHSE5, BEPBSTY 7 AN%#i7= L. PBS 2¥4
BEH &€&, Rty Fay s %2BL3,

[1.) OBETEHELNIHBEBES.0MLE ERy F—2 X TSOMLOART T Ra~g
V. EHRETPBS #MIBLBET S,

HF7 A —MIHTRAGHAEEEY L, QOFRELZ SBT3, ABE=HT7T X
alizé vy, REEmE T3, (Wt R B ©.59

ATZBTFTE—BY TV YF—r_—2EET 3,
@OTHONI-REER20.0mLE Xy ¥ —RETY P—NR—IZBEATSE, A by 7z
v 7 ZRE, 1 2RBOBEESTAHREBEHI® S GRYP, PEHMBENIEREIZEL o
EHEITIE, FVEDRAVT Y v FREIARGEL TV S EBHEDT, JHF—r
—RUOH T LZFTREGLABEABERIENRZNIIEEL. VL3 BETI LY
ZLRZBRVERLS) . 2TORBFKREZHHEETEDL, VF—R—2BRVBRE. »5
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AEPBS Tl L. S S ¥ B8MERIE, &5 ICKEA TR CHRERIERY BT &
LD ETD. I T LDROKDNET ¥ 7 ¥ 2RO T ) o DETHGERL
+HITBV T, FOBIERM X IMLERBERX Y S A0 TICEEX, TR F=F UL
ImLE Y 5 AIEAL, BRE T CHEMSEESHMMET 5, SbIK7E =}
NMmLE N T LICEALEBHT 5, ZOREEZ DS 5 —ERVIERLERE, V) ITER
BRLUMT Z LICE 00 T AR S VAOERE S TR TEHT 3,

4. REHERORR
2. o®THLNETE b= IV EBEHBEZERIMZAVWTEEY 5. RE2TE

b=k U L0.5mLTHEMBEH, & HIZEREAKLSMLEZML L BAET S, LBO2uUmA LT T
TANE— (FANZ—2AVBIREIE. BRFITERLTEEY) THBETI», D

VMX10,000pm LAE, 5 SEBELL. 20 LEBEEZLC-MSMSARBREBK L 43, HPLCA®
RATVE. BRY Fabr Lo b0z Hv3, 7233, STE02 & STE0SIZ DV Tit, LC-MS/MS
FARBREIRI00uLIZS0% T & = kY VRBRESIRIOpL M2 TR BRAE LI 10FFHRO%E

HTHAML, FRFICHEZITI.

5. BRIk o 7T 7 BEBHWE (LC-MSMS) 12X 30H

LC-MSMS % AW TRBREEIZOWTHIEZTT I,

BIE S
HPLC
%15 A : InertSustain C18  2.1x150mm, 3um (ECAREH)
F T LB - 40°C
BEHHE : ABE 2mM BEEET E=U A
B A& /)—)N
SYHESME: 04y A:B=60:40
135y A:B=10:90
(1357 LARICSTEREH SN2 WA, BHENDETIOLREZRETTD, )
B : 0.2mL/%y
EAE : 10pL
MS
A #F -4k : ESI
FoF—A AV ZFBETCUTOERBRFREEMEER =T A 28RTD

EEMRSBEME : 0.1pg/l (REFRORE)

23



6. REBRIZHOWT
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T, BRB|EA 74—~y MZEBRLTLIEEWN,
UE

24



4,15

0.2 ng/kg ND
0.2 ng/kg 0.5 ng/kg
DAS
P (ngik)

28- -1 ND
28- -2 ND
28- -3 ND
28- -4 ND
28- -5 ND
28- -6 ND
28- -7 ND
28- -8 ND
28- -9 ND
28- -10 ND
28- -11 ND
28- -12 ND
28- -13 ND
28- -14 ND
28- -15 ND
28- -16 ND
28- -17 ND
28- -18 ND
28- -19 ND
28- -20 ND
28- -21 ND
28- -22 ND
28- -23 ND
28- -24 ND
28- -25 ND
28- -26 ND
28- -27 ND
28- -28 ND
28- -29 ND
28- -30 ND
28- -31 ND
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4,15

DAS
D (my/kg)
28- -1 uUsS CA ND
28- -2 CA ND US
28- -3 CA US ND AU
28- -4 CA US ND
28- -5 CA ND
28- -6 CA ND
28- -7 CA ND
28- -8 AU ND
28- -9 CA ND
28- -10 US CA ND
28- -11 CA US ND
28- -12 CA ND
28- -13 UsS CA ND
28- -14 FR ND
28- -15 CA ND
28- -16 usS CA ND
28- -17 CA ND
28- -18 us ND
DAS
D (my/kg)
28- -1 us ND
28- -2 us ND
28- -3 AU ND
28- -4 ND
28- -5 us ND
28- -6 ND
28- -7 FR ND
28- -8 ND
28- -9 US, AU, CA, ND
28- -10 AU ND
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4,15

DAS DAS
D (ny/kg) D (ny/kg)
28- -1 ND 28- -1 ND
28- -2 ND 28- -2 ND
28- -3 ND 28- -3 14
28- -4 ND 28- -4 2.0
28- -5 ND 28- -5 ND
28- -6 ND 28- -11 ND
28- -7 ND 28- -12 0.7
28- -8 ND 28- -13 ND
28- -9 ND 28- -14 ND
28- -10 ND 28- -15 16.2
28- -11 ND 28- -16 14.1
28- -12 ND 28- -17 24.4
28- -13 ND 28- -18 41.0
28- -19 1.0
28- -20 76.4
ID DAS = 2. 21 137
(ny/kg)
28- -1 ND
28- -2 ND
28- -3 ND
28- -4 ND
28- -5 ND
28- -6 ND
28- -7 ND
28- -8 ND
28- -9 ND
28- -10 ND
28- -11 ND
28- -12 ND
28- -13 ND
28- -14 ND
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0.02 pg/kg ND

0.02 pg/kg 0.05 pg/kg
STC
P (mo/kg)

28- 1 0.04
28- -2 ND
28- 3 ND
28- 4 ND
28- 5 0.08
28- 6 ND
28- 7 0.24
28- 8 ND
28- -9 2.36
28- 10 0.18
28- 11 ND
28- 12 ND
28- 13 0.12
28- 14 0.07
28- 15 0.23
28- 16 0.03
28- 17 0.43
28- 18 0.18
28- 19 0.08
28- -20 0.23
28- 21 0.03
28- 22 ND
28- 23 ND
28- 24 0.06
28- 25 ND
28- 26 ND
28- 27 ND
28- 28 ND
28- 29 ND
28- -30 ND
28- 31 ND
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STC

P (ny/kg)
28- -1 us CA ND
28- -2 CA ND us
28- -3 CA US ND AU
28- -4 CA US ND
28- -5 CA ND
28- -6 CA ND
28- -7 CA ND
28- -8 AU ND
28- -9 CA ND
28- -10 us CA ND
28- -11 CA US ND
28- -12 CA ND
28- -13 usS CA ND
28- -14 FR ND
28- -15 CA 0.09
28- 16  US CA 0.04
28- 17 usS 0.02
28- -18 CA ND
28- -19 us ND
STC
P (my/kg)
28- -1 us ND
28- -2 us 0.14
28- -3 AU ND
28- -4 ND
28- -5 us ND
28- -6 ND
28- -7 FR ND
28- -8 ND
28- -9 US, AU, CA, ND
28- -10 AU ND
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STC STC
P (my/kg) P (my/kg)

28- -1 ND 28- -1 ND
28- -2 0.57 28- -2 ND
28- -3 0.56 28- -3 ND
28- -4 ND 28- -4 ND
28- -5 ND 28- -5 ND
28- -6 ND 28- -6 ND
28- -7 0.52 28- -7 ND
28- -8 0.50 28- -8 ND
28- -9 0.25 28- -9 ND
28- -10 ND 28- -10 ND
28- -11 1.8 28- -11 ND
28- -12 ND 28- -12 ND
28- -13 ND 28- -13 ND
28-  -14 7.1 28- 14 0.03
28- -15 ND 28- -15 0.53
28- -16 ND 28- -16 0.61
28- -17 0.12 28- -17 0.14
28- -18 0.23 28- -18 1.14
28- -19 ND 28- -19 ND
28- -20 0.25 28- -20 0.98
28- -21 0.13 28- 21 ND
28- -22 0.22 28- -22 ND
28- -23 0.46 28- -23 ND
28- -24 0.30
28- -25 0.49
28- -26 ND
28- -27 ND
28- -28 ND
28- -29 ND
28- -30 ND
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STC STC
P (my/kg) P (my/kg)
28- -1 ND 28- -1 ND
28- -2 ND 28- -2 ND
28- -3 ND 28- -3 ND
28- -4 1.47 28- -4 - 0.31
28- -5 ND 28- -5 ND
28- -6 ND 28- -6 ND
28- -7 ND 28- -7 - ND
28- -8 ND 28- -8 - ND
28- -9 0.79 28- -9 - 0.28
28- -10 - ND 28- -10 ND
28- -11 ND
28- -12 ND
STC STC
P (my/kg) P (my/kg)
28- -1 ND 28- -1 ND
28- -2 ND 28- -2 ND
28- -3 0.11 28- -3 ND
28- -4 ND 28- -4 ND
28- -5 0.06 28- -5 ND
28- -6 0.11 28- -6 ND
28- -7 ND 28- -7 ND
28- -8 ND 28- -8 ND
28- -9 ND 28- -9 ND
28- -10 ND 28- -10 ND
28- -11 ND
28- -12 ND
28- -13 ND




STC
ID
(mo/kg)

STC
(mo/kg)

ID

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

28-
28-
28-
28-
28-
28-
28-
28-
28-
28-
28-

ND
0.04
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

28-
28-
28-
28-
28-
28-
28-
28-
28-
28-
28-
28-
28-
28-

-10
-11

-10
-11

12
-13
-14
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STC

P (my/kg)
28- -1 0.30
28- -2 ND
28- -3 1.12
28- -4 0.57
28- -5 ND
28- -6 ND
28- -7 0.18
28- -8 ND
28- -9 ND
28- -10 ND
28- -11 0.50
28- -12 ND
28- -13 1.09
28- -14 ND
28- 15 0.02
28- -16 0.60
28- =17 ND
28- -18 0.13
28- -19 ND
28- -20 0.09
28- -21 0.43
28- -22 ND
28- -23 ND
28- -24 ND
28- -25 ND
28- -26 ND
28- -27 ND
28- -28 0.07
28- -29 ND
28- -30 0.06
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STC

(my/kg)
28- -1 0.03
28- -2 ND
28- -3 ND
28- -4 ND
28- 5 0.04
28- -6 ND
28- -7 ND
28- -8 ND
28- -9 ND
28- -10 ND
STC
D (my/kg)
28- -1 ND
28- -2 ND
28- -3 ND
28- -4 ND
28- -5 0.23
28- -6 ND
28- -7 0.06
28- -8 ND
28- -9 ND
28- -10 ND
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28
citreoviridin
10 ppm 3 0
1 3 10ppm ICR 10 6
21
21 77 10 ppm 21
3 ppm 10 ppm
21 77
10 ppm
GABA
NMDA
NR2D Grin2d
3ppm 0.42-1.51 mg/kg /
A.
A OTA
SGZ




28
citreoviridin
6
21
77
B.
ICR 1
10 4
0 1 3 10ppm
6 21
0 10ppm
10 ppm
10 ppm
14
10 ppm
LC-MS/MS
4
n=9 10 7 3
1
2

21

12
CO./O; 4
paraformaldehyde (PFA) 0.1M
15 22
10 CO2/02
10%
PFA
Bregma -35mm 1
2
3
um Table 2
DAB ABC  Vectastain ABC Elite kit

Vector Laboratories
glia

fibrillary acidic protein  GFAP  sex determining
regionY (SRY)-box 2 SOX2  T-box brain 2

TBR2  doublecortin  DCX

redin parvabumin PVALB

calbindin-D-28K CALB1 calbindin-D-29K

caretinin CALB2

NeuN
proliferating cell nuclear antigen PCNA
TUNEL

GFAP SOX2 TBR2 DCX PCNA TUNEL

reelin PVALB CALB1 CALB2
NeuN

21 CO/0,

10%

77

50



77 10
CO./O; 4 PFA 0.1M
10
CO./O;
10%
Bartlett
Dunnett Steel
21 77 0 10 ppm
Bregma -22mm  2mm
AllPrep DNA/RNA Mini Kit
(Qiagen) total RNA 2ug
total RNA SuperScript® 111 Reverse
Transcriptase Life Technologies cDNA

real-time reverse-transcription polymerase
chain reaction (RT-PCR StepOnePlus Real-time PCR
System Life Technologies)

CO/0,
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C.
10 ppm
3 ppm 21
Fig. 1
Fig. 2
Table 1
Table 3
10 ppm
Table4
SGZ PCNA
10 ppm
Fig. 5
Fig. 3
GABA
CALB1 10 ppm CALB2
reelin
parvalbumin NeuN
Fig. 4
21
Sox2 Eomes Thr2

Dcx Bdnf

Scl7a7



AMPA Gria2 Cria3

10 ppm Table
5
Chrnad Chrnb2 GABA
Pvalb NMDA
Grin2d
Scl7a6
77
Sox2 Thr2 Dcx Bdnf Grial Gria2 Grin2d
Chrna7 Chrnad4 Chrnb2 Pvalb
Table 6
D.
21
10 ppm SGZ
PCNA
0 ppm 10 ppm
10 ppm
Sox2  type-1
type-2b Eomes type-2b type-3
Dcx type-2b
Bdnf
10 ppm SOX2 TBR2
EOMES DCX
TUBB3
GFAP type-1
SGZ type 2
GABA
CALB1
10 ppm

Pvalb
PVALB

Chrnb2 NMDA

Grin2d

Scl7a6

77

Sox2 Eomes Dcx

Grin2d

Grin2d

NMDA
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CALB1

Chrna4

GABA

21

NR2D GABA



10 ppm
10 ppm
10 ppm SGZ

GABA

NMDA
NR2D Grin2d

3ppm 0.42-1.51 mg/kg /
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A. Body weight

(9) < 0 ppm
80 1 O 1ppm
4 3 ppm
o10
60 - ppm
40 1
20 1
0 : , (day)

6 10 14 17 14 8 11 15 18 21
GD PND
B. Food consumption

(g/animal/day)
50

< 0ppm
w g1
30- O 10 ppm %
201
107
. L 1 (day)

07 10 14 17 1 4 8 11 1418 21
GD PND

C. Water consumption

(g/animal/day)

807 < 0ppm *
O 1ppm
601 Z 3 ppm
O 10 ppm
401
201
1 1 1 1 1 1 1 (day)

B

07 10 14 17 1 8 11 14 18 21
GD PND
Figure 1. Body weight, food consumption and water consumption of dams given citreoviridin from GD 6
to PND 21 in the diet.
* Significantly different from the untreated controls (P<0.05, Dunnett's or Steel’s test).
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A. Maleoffspring

(9)

R0 < 0ppm

504 O 1ppm
# 3 ppm

401

O 10 ppm

30+
20
109% %

'l L L L L L L L L L il L 'l 'l (day)

4 8 11 15 18 21 28 35 42 49 56 63 70 77

PND
B. Female offspring
(9)
Al < 0 ppm
501 O 1ppm
& 3 ppm

40-
301
20+

* %
10' * ry

L
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 (day)

4 8 11 15 18 21 28 35 42 49 56 63 70 77

PND

Figure 2. Body weight of male and female offspring exposed to citreoviridin at postnatal day. (A) Male
offspring. (B) Female offspring.
* ** Significantly different from the untreated controls (P<0.05, P<0.01, Dunnett's or Steel’s test).
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Table 1. Reproductive and general parameter s of damsgiven 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)?  35.46+5.37 34.67+3.81 36.82+3.47 36.40+4.18
Citreoviridin intake
GD, mg/kg body weight/day 2 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.

aMean value of each week.
Abbreviation: GD; gestation day, PND; postnatal day.

56



Table 2. Primary antibodies and experimental conditions used in immunohistochemistry

Antigen Abbreviated Host  Clonality Clone Dilution Antigen retrieva Manufacturer
name species number condition
Calbindin-D-28K  CALB1 Mouse Monoclonal CB-955 1:500  Microwaving, pH 6.02 Sigma-Aldrich
1gG1 Chemica Co. (St
Louis, MO, USA)
Calbindin-D-29K  CALB2 Mouse Monoclona CRTO0L/ 1:100  Microwaving, pH 6.0 LifeSpan Biosciences,
(Cdretinin) 1gG1 O.N.40 Inc. (Sesattle, WA,
USA)
Cholinergic Chrnb2 Rabbit Polyclona n.a 1:300  Autoclaving ® Bioss Inc. (Woburn,
receptor, nicotinic, Massachusetts, USA)
beta polypeptide 2
Doublecortin DCX Rabbit Polyclona n.a 1:1000 None Abcam Inc.
109G
Glial fibrillary GFAP Mouse Monoclona  GA5 1:200  None EMD Millipore
acidic protein 1gG1 (Billerica, MA, USA)
Neuron-specific NeuN Mouse Monoclonal  A60 1:100  None EMD Millipore
nuclear protein 19G1
Parvalbumin PVALB Mouse Monoclona PARV-1 1:1000 Microwaving, pH 6.0 EMD Millipore
1gG1 9
Proliferating cell PCNA Mouse Monoclona PC10  1:200  None Dako (Glostrup,
nuclear antigen 10G2a Denmark)
Reelin - Mouse Monoclona  G10 1:1000 None Novus Biologicals,
1gG1 Inc. (Littleton, CO,
USA)
Sex determining SOX2 Mouse Monoclona  9-9-3  1:4000 None Abcam Inc.
region Y (SRY)-box 19G1
2
T box brain 2 TBR2 Rabbit Polyclona n.a 1:500 Autoclaving, pH 6.0 AbcamInc.
109G
Tubulin, beta 3 class TUBB3 Mouse Monoclona TuJ1 1:500 Microwaving, pH6.0 Abcam Inc.
11 19G2a

aMicrowaving at 90 °C for 10 min in 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 3. Body and organ weights at the prepubertal and terminal necropsies of offspring

Citreoviridinin diet (ppm)

0 (Control) 1 3 10
Male offspring on PND 21
No. of animals examined 19 22 19 15
Body weight (g) 18.58+1.44°2 18.74+1.16 18.80+1.09 17.43+£1.75
Brain weight 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 (g) 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 Absol ute (g) 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
Brain weight 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 Absol ute (g) 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
Brain weight 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 Absol ute (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
Brain weight 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 Absol ute (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.
@Mean + SD.

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

Citreoviridinin diet (ppm)

0 (Contral) 1 3 10
No. of dams examined 9 10 10 10
Brain
Abnormalities detected 0® 0 0 0
Liver
Abnormalities detected 02 (0/0/0) ® 2 (2/0/0) 3 (2/10) 4 (2/2/0)f
Kidney
Abnormalities detected 0 0 0 0

aTotal number of animals that exhibited abnormality.

bNumber 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 0-ppm controls by the Mann-Whitney’s U-test.
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Figure 3. Digribution and number of immunoreactive cells for neuronal stage-defining markers of
granule cdl lineages in the subgranular zone (SGZ), and a mature neuronal marker in the granule cell
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 11 (TUBB3) in the 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 cells/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. Digribution and number of immunoreactive cells 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. (B) Parvalbumin (PVALB). (C) Calbindin (CALB1), arrowheads indicate
immunoreactive cells. (D) Calretinin (CALB2), arrowheads indicate immunoreactive cells. (E) NeuN.
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 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 0-ppm controls by the
Dunnett’s test or Steel’s test.
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Figure 5. Digtribution and number of apoptotic and praliferating 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: 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 = 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 0-ppm controls by the
Dunnett’s test or Steel’s test.
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Table5. Transcript levesin the hippocampal dentate gyrus of PND 21 offspring exposed to

citreoviridin
Citreoviridin in diet (ppm)
0 (Contral)
Relative transcript level normalized to Relative transcript level normalized to
Gapdh Hprt Gapdh Hprt

No. of animals examined 6 6 6 6
Neuronal stage-defining markers of granule cell lineages

Sox2 1.03+0.232 1.01+0.18 1.12+0.20 1.38+0.19 **

Eomes 1.08+0.43 1.13+0.51 3.70+£1.24 ** 451+1.39**

Dcx 1.02+0.19 1.02+0.18 1.59+0.30 ** 1.99+0.51 **
Interneuron subpopul ations

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
Stem cell regulators

Bdnf 1.04+0.31 1.02+0.23 1.34+0.37 1.68+0.52 **
Glutamate transporters and receptors

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

Scil7a7 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

Chrna4 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

Sod1 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: Bdnf, brain-derived neurotrophic factor; Chrna4, cholinergic receptor, nicotinic, apha polypeptide 4; Chrna?,
cholinergic receptor, nicotinic, apha polypeptide 7; Chrnb2, cholinergic receptor, nicotinic, beta polypeptide 2 (neuronal) ;
Dcx, doublecortin; Eomes (Thr2), eomesodermin homolog; Gapdh, glyceral dehyde 3-phosphate dehydrogenase; Grial,
glutamate receptor, ionotropic, AMPA1 (alpha 1); Gria2, glutamate receptor, ionotropic, Gria3, glutamate receptor,
ionotropic, AMPAS3 (alpha3); Grin2a, glutamate receptor, ionotropic, NMDAZ2A (epsilon 1); Grin2d, glutamate receptor,
ionotropic, NMDAZ2D (epsilon 4); Hprt, hypoxanthine phosphoribosyltransferase; Pvalb, parvalbumin; 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; Sod1, superoxide dismutase 1, soluble; Sod2, superoxide
dismutase 2, mitochondrial;

a@Mean + SD. *P < 0.05, **P < 0.01, significantly different from O-ppm controls by the Student’s t-test or Aspin-Welch’s
t-test.
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Table 6. Transcript levesin the hippocampal dentate gyrus of PND 77 offspring exposed to

citreoviridin
Citreoviridin in diet (ppm)
0 (Contral)
Relative transcript level normalized to Relative transcript level normalized to
Gapdh Hprt Gapdh Hprt

No. of animals examined 6 6 6 6
Neuronal stage-defining markers of granule cell lineages

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

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

Dcx 1.02+0.25 1.02+0.21 0.63+0.17 ** 0.74+0.11 *
Interneuron subpopul ations

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
Stem cell regulators

Bdnf 1.05+0.35 1.03+0.26 0.35+0.15 ** 0.41+0.13 **
Glutamate transporters and receptors

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

Scil7a7 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

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

Chrna4 1.06+0.40 1.08+0.46 1.81+0.26 ** 2.22+0.64 **

Chrna? 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: Bdnf, brain-derived neurotrophic factor; Chrnad, cholinergic receptor, nicotinic, alpha polypeptide 4; Chrna?,
cholinergic receptor, nicotinic, apha polypeptide 7; Chrnb2, cholinergic receptor, nicotinic, beta polypeptide 2 (neuronal) ;
Dcx, doublecortin; Eomes (Thr2), eomesodermin homolog; Gapdh, glyceral dehyde 3-phosphate dehydrogenase; Grial,
glutamate receptor, ionotropic, AMPA1 (alpha 1); Gria2, glutamate receptor, ionotropic, Gria3, glutamate receptor,
ionotropic, AMPA3 (alpha 3); Grin2d, glutamate receptor, ionotropic, NMDA2D (epsilon 4); Hprt, hypoxanthine
phosphoribosyltransferase; 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; Sod1, superoxide dismutase 1, soluble; Sod2, superoxide dismutase 2, mitochondrial; Sox2, sex determining
regionY (SRY)-box 2; Thr2, T box brain 2.

a@Mean + SD. *P < 0.05, **P < 0.01, significantly different from O-ppm controls by the Student’s t-test or Aspin-Welch’s
t-test.
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ST Aspergillus versicolor
Aspergillus section \Versicolores ST
ST PCR
B-tubulin section
ST
PCR
DNA
DNA
DNA
3 1
DNA PCR
DNA

ST

A. versicolor

B-tubulin

DNA
PCR
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DAS Fusarium
ST Aspergillus versicolor

A. versicolor

B.
Aspergillus section
Versicolores 37
S H
DNA
PDB
25
DNA DNA SDS
DNeasy plant mini Kit
QIAGEN
DNA
-20
B-tubulin
B-tubulin
A. section Versicolores
Glass bt2a

5- GGTAACCAAATCGGTGCTGCTTTC -3
bt2b 5- ACCCTCAGTGTAGTGAC-

CCTTGGC -3 PCR PCR
95 3 95 15
60 45 72 60 1
35 72 120
PCR

BigDye Terminator v3.1 Cycle
Sequencing Kit Thermo Fisher Scientific

DAS ABI PRISM 3100 Genetic Analyzer Applied
ST Biosystems
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37
NCBI
A. section \Versicolores 14
2 39
DNA
500 mg 20
NucleoSpin Soil; TaKaRa
DNA DNA
-20
ST PCR
A.
Jjensenii A. versicolor
HiDi DNA polymerase
(myPOLS Biotec GmbH PCR
A. jensenii Forward
S1423-F 5- CATCCATTTCAGATGGTATC -3
Reverse S1423-R1  5-

CGACTGGCTTCCCTGGCCGC-3

S1423-R2 5- GCTTCAACAGCCCTGCCTTT-3
A. versicolor
5364-1-3B-F 5- CATCCATTTCAGAT GGTATT

Forward

-3 Reverse 5364-1-3B -R1
5- CGACTGGCTTCCCT GGCCGT-3’
5364-1-3B-R2 5- GCTTCAACAGCCCTGC
CTTC-3
C.
ST
B-tubulin

ST PCR
B-tubulin
ST
37 B-tubulin
377 bp 39
1
108
2 1
A.creber 12  A. jensenii
6 A. venenatus 6  A. tennesseensis
4  A. protuberus 4  A.puulaauensis
2 A. versicolor 2 A. tabacinus 1

A. secton \ersicolores 14
ST 11 A.
amoenus A. crever A. cvjetkovicii A. fructus
A. jensenii A. protuberus A. puulauensis
A. tennesseensis A. venenatus A.
ST

A. austroafricaus A. sydowii

versicolor
3
A. tabacinus

DNA

DNA

DNA

DNA
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B-tubulin Aspergillus versicolor

S ST
DNA PCR ST
3 ST
H A. section Versicolores
14 B-tubulin
ST
PCR
DNA
B-tubulin PCR
PCR
3’ 1
ST
DNA
HiDi DNA polymerase: myPOLS
Biotec GmbH
B-tubulin DNA
A. jJensenii A. DNA DNA
versicolor B-tubulin
B-tubulin PCR 1
4A
DNA DNA
3
1 DNA
DNA
DNA
4B
DNA
PCR
D.
DNA
DNA
DNA PCR
HiDi DNA polymerase
ST myPOLS Biotec GmbH 3
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DNA B-tubulin
4A
PCR
1 3
1 DNA
4B
DNA
E.
DNA
ST
B-tubulin
ST
ST
F.
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5364-1-3B
S209
TSY0093
TSY0581
TSY0585
TSY0587
TSY1086
Y84
FSSN0002
SN270272
h48B
h48C
S1193
SI360
SI1362
S1423
S1439
S1446
S1455

S1595
S1603
S1986
S11011
NIHS4470
NIHS4671
NIHS4761
NIHS4768
NIHS4895
NIHS4932
NIHS4987
NIHS5003
NIHS5047
NIHS5056
NIHS5097
NIHS5124
NIHS5499
NIHS5500
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NIHSq9E7
NIHS4932
NIHS4E95
NIHS476%
NIHS476L
NIHS4671
NIHS4470
A_sydowili_KU935626

A_sydowii_JN853936
nisc

n4gs
FSNNOQOZ
A_sydowii_FRT75355
A_sydowii_EUS07905
A_versicolor NRRL_238
A_versicolor NRRL_13144
A_venenatus_NRRL_13148
A_venenatus_NRRL_13147
A_tennesseensis NRRL_229
A_tennesseensis_NRRL_13150
A_tabacinus_NRRL_A-23173
A_tabacinus_NRRL_4791
A_sydowili_NRRL_4768
A_sydowili_NRRL_250
A_subversicolor NRRL_58999
A_puulaauensis_NRRL_S8602
A_puulaauensis_NRRL_35641
A_protuberus_NRRL_S8748
A_protuberus_NRRL_3505
A_multicolor NRRL_4775
A_jensenii NRRL_S8674
A_jensenii NRRL_S58600
A_fructus_NRRL_241
A_fructus_NRRL_239
A_cvietkovieili NRRL_SE593
A_cvietkovieii NRRL_227
A_creber NRRL_58984¢
A_creber_NRRL_58592
A_austroafncanus_NRRL_233
A_asperescens_NRRL_4770
A_amoenus_NRRL_483%
A_amoenus_NRRL_35600
5364-1-38

N ST E O e e I I R R e L T e e e R o O e e O i Sl N El N e e R e e e

1 B-tubulin )
37 A. section Versicolores 14 2 39

377 bp 150 bp
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HS A. jensenii
ﬁ jensenii MRRL 58674
- d mn nrm

ERL 58600 = —
A cwetkowcm ﬁgg} gg.;g.? A. Cwetkowaf

3209
T

Agenenalus NRRL 13146\ venenatus
-| ® 51439

BEL 12147

® NIHS5056
® 75Y1086
® [5Y0585
® 5193
s
NIHS2761 A. creber
1 ® NIHS4671
3 NfHS44?U
® FSNNGOG2
a creber NRRL 53984
55499

ADD Eocod

51360 NeSSEeISH
® NIHS4932 A ten S

A tennesseensis N"ERL 229
NIHS4987

‘)uuiaauensm MRRIL 35641, .

1svoss1 o, A, pUliiaauensis

ELET=)

NJ tree
,(EE :-tUbU] n A protuberus NRRL 58748
EBinT) ﬂ%?ﬂ%)ems NRRL 3505

® NIHS4895
8 Nisio A. protuberus

A versicolor NRRL 2
A vers;coforNRRL‘r %s A. versicolor
2000 Z1 o JFy)

A muﬁ'ﬁcofor NRRL 4775
A asperescens NRRL 4770
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M 1 2 3 4 5 6 v 8 9 10 11 12 M

DNA DNA B-tubulin
DNA 1. DNA (Y84) 2.
DNA (FSSN0002) 3. DNA (NIHS5550) 4. DNA
(S209) 5. DNA (A.sydowii) 6. DNA (5364-1-3B) 7.
DNA (TSY0581) 8. DNA (TSY0587) 9. DNA (S1423)
10. DNA (S1455) 11. DNA( H ) 12. DNA (
S ) M. (100 bp DNA ladder)
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SI423-F CATCCATTTCAGATGGTATK|

5364-1-3B-F CATCCATTTCAGATGGTAT@

TTCATCCATTTCAGATGGTATICIICCTTTG- -~~~ CTGTCCECCEETCCCTTCGETCAGCT/TIITCCGTCCCGACAACTTCGTC
5364-1-38 TTCATCCATTTCAGATGGTATI/ICCTTTG-—— - CTGTCCETECCEETCCCTTCGETCAGCT/CITCCGTCCCGACAACTTCETC

§I423-R1 [GCGGCCAGGGAAGCCAGTCG

5364-1-3B-R1 RKGGCCAGGGAAGCCAGTCG

SI423-R2 @U\GGCAGGGC'IGTTGMGC

5364-1-3B-R2 [GAAGGCAGGGCTGTTGAAGC

B.

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

T542—D#EDLE
1: Sl423 F/R1

2: Sl423 F/R2

3: 5364-1-3B F/R1

4: 5364-1-3B F/R2

EEBEFHREDNA
S: Sl423
B: 5364-1-3B

M: 2-Log DNA ladder

4, PCR

A. B. B-tubulin
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