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R B R iPS MIIBEVFE L RAIVHRBIOHEOE b KNI MR (Cell®
DopaNeurons) Z f V> T, % EE Al (methamphetamine) 35 X NGk K F v 7 &l F 7 »
N-ethylheptedrone DR AlfaEE . DAT BUAAFLEMER S LN R /X I v OWFBEFEIZ DUV TG L
72, Methamphetamine DU LV & K iPS HI2R R/ AR KONHIRO B b R8I il
IE, WIS IR AR 25| i 2 L, kOB b R8I Uiz 380 T
methamphetamine (10 uM)#3 & U N-ethylheptedrone (10 pM)DALERIZ I - TH E 72 DAT BUAAFHEE
RO B, X OFEERIZ DUV T, methamphetamine (10 pM)DALERIZ I o THiflr D
BN RS AR L 0 AR KX RO A R LT,
[Z2] b M iPS MEEVFE L RAIVHRBIOHROE b R8I iR fliE (Cell®
DopaNeurons) % F 7= IR EEER M X, ~ 7 & forebrain H1 R DAFFREMIAD & FIERIZ R/ ik
REREN) T DI OFFMEFGICE LT\ D Z EER S, B B RS EIE (iCell®
DopaNeurons) {2 B\ Tlk, HEEAISCEM A F / v DER L 725 DAT O BUAALHEEM &
methamphetamine (Z X% R8I U OSUWMEEE RO LN Z L n | FHlICE L7zl Th 5
TEFERALND, GlEHE fERET v 7 OFFEEHORMEICE L7zt FHESR R/ aisiia o
BERGMEZRGEL T\ 2 & T, MRS T < S O 3B ER NI IS < BERERFAMIZ & )5 H
AEETHDH EBEZOLND,
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BUHI L D A AFREVE o B 2 AL 7 E1,
fEBR KT v 7 CREIEIWE) L LT, P W & IO T AT BB e AT RIS 3o
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DWTUIETZHA3ITHENL L TV, FFIC
fElR N7 v 7 OFMHRBUZ OV T, AmE
LY bEEEMILE WS T35, @JWE%%OD
BRERERR 7 ) —= 2 TIEROBLEND
LCW5, & h~DBii 8 EL\Kﬁ%T
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RAAERC L, MR O FEMEFEEL E 7 1 IHEREAYIS
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B. %A%

1. & I iPS A€ dopaminergic neuron D ifE
t k iPS ffEEk (HPS2478) 1%, FRALZAAT

TR A AV Y =2 gt 2 — LD BA L,

Easy iMatrix-511 (1.6 pg/mL, Takara)% FH >
Ta—7 1> 7 L7z 6 well plate IWAKI AGC
Techno glass co., Ltd.){Z T StemFit AKO2N
(Takara) THEFE L7z, —EHKRZITV,
StemXVivo Neural Progenitor Differentiation Kit
(R&D Systems) D71 k2 /LZHEV, B |k
iPS Rk (HPS2478) J U #hikmiibkHfe 4 15
f% L 72, Poly-L-ornithine (Sigma-Aldrich) &
Corning® 7 4 7 v %27 F > (Corning) T2 —
T 4 > 7 L7z 96 well plate (greiner, REF655090)
12 1.0 X 10° cells/well & 7213 24 well plate
(IWAKI, AGC TECHNO GLASS Co., Ltd.) IZ
5.0X10° cellsiwell &72% K9 & | iPS Hiff#
FEABHI 2 752 LTz, R S iR oFk
I¥. StemXVivo Human/Mouse Dopaminergic
Neuron Differentiation Kit (R&D Systems) @~
o k2L % 2|2, BrainPhys™ Neuronal
Medium (STEMCELL Technologies) % J&fift &
L C. NeuroCult™ SM1 Neuronal Supplementb
(STEMCELL Technologies) , hFGF (100 ng/mL,
Miltenyi Biotec) . hFGF8 (100 ng/mL, Miltenyi
Biotec) . hBDNF (10 ng/mL, Miltenyi Biotec) .
hSHH (200 ng/mL, FUJIFILM Wako Pure
Chemical) 33 & UF ascorbic acid (200 uM/mL,
Sigma-Aldrich) Z¥RIN L7z, 2 AR Z &2k
HhAAZHa L, 21 AR L7, & b iPS Hisk
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KX AL, 4%PFA ([ZCTHEE L,
anti-TH (sc-7847, 1:100) ¥ X Y anti-MAP2
(MAB3418, 1:100) |2 CHOGGIEY A AT -
776

2.iCell® K /X L ABEEHAE O 15 7%

iCell® RN X il (FUIIFILM Cellular
Dynamics) 172 k2 /LIZHE- T, 96 well
(greiner) 1Z 1.0X10° cells/well F721%
24 well plate (IWAKI, AGC TECHNO GLASS
Co., Ltd.) {Z 5.0 X105 cells/well THHHELL 21 A
fiEs# L7,

plate

3. ~ U AR O FEHh

64 15 B HOF AR LY forebrain % 4]
D H LOK# L7 Dulbecco's modified Eagle's
medium (Life Technologies)(Z A4V, Kk D
BiToTz, =Dk, MFEH%RIT Neural Tissue
Dissociation Kit (Miltenyi Biotech) 35 J 8
gentleMACS™ Dissociator (Miltenyi Biotech)iZ
BL., 7u b3/t > TN =T xR
—varefiol, MREEIEIT. MACS
Neuro Medium (with NeuroBrew-21, 2 mM
L-glutamine; Miltenyi Biotech) CR&i# L7,
faf&¥i %2 BD Falcon™ &/ Ak L—7F—
(BD Falcon Biosciences) Cilfii L, AVH{LOFH
OIS 2 BRE LT, 15 b 7ol i ising
IZ. poly-L-lysine == — K L7z 96 well black plate
(Greiner)(Z 1.0 X 10° cells/well THitx, 37C -
5.0% COy ST 2 HIFEE L7-, MACS
Neuro Medium (with 10 uM cytosine arabinoside,
NeuroBrew-21, 2 mM L-glutamine){Z Efa L T
24 WEfEEE#E L7z, Cytosine arabinoside & A
MACS Neuro Medium % 2 L, MACS Neuro
Medium (2 CHEfRZHERF L. 14 B B IZHREEHE
Rz EBR 21T o 72,

4. & b B IO~ U A B s L o F L5
BUfiRdT

btk iPS HISR R S il (B5aE 21
A H) . iCell® R XX it (5525 21 A H)
BELO~ T AhRmsE (55%& 14 HE) %




FWTREEA| (methamphetamine, METH) 73
5 NZA A T/ > N-ethylheptedrone D%
BB Z R Lo, ZhEhoMiai
METH %5 & U8 N-ethylheptedrone % 5 & DI
TUIIN LT 24 RERHIEEFE U 7o, MiazE O Rl
¥, CellTiter-Glo™ Cell Viability Assay kit
(Promega)Zfli ]l L7z, JEMEIN 24 et D
AR AEAE R 2 Mg D~ — 1 — & U CHRAT
L7

5. DATHUAZ [ ZEEH]

96 well plate |Z 1.0X 10° Tz L7= & b iPS
HIok R/ it (5528 21 B H) ., iCell®
RS U piiile (F5 21 HH) 8L O~
ZHURARIERIN (F53% 14 A H) 12 DAT 4R
AIBHSE 3K GBR-12909 (Sigma-Aldrich), METH
5 LT N-ethylheptedrone Z#s/L 10 57
JICTA v FaX—arllic, 20%
Neurotransmitter Transporter Uptake Assay Kit
(Molecular Devices) D 7' 1 k = JLIZHE - T
DAT (2K 2 BUAZSLENE ] & i L7z, 7
— XX IR (Relative Fluorescence Units,
RFU) & L CfEMT L 7=,

A kit 137 I U ROMBREYE I L
T EWE R L TBY, £/ 71 8T
VAR—HZ—IZ LY HINIZIR D IAEN D -
O, AMRENIZEBT D EEROEMZHE S S
Z & T DAT DOEUARES3FHM I RE & 72 - T
W5,

6. K822V U —Z2DWTE

24 well plate |Z 5.0 X 10° TH;# L7t b iPS
HR R/ i (5528 21 B H) BX W
iCell® R/ il (52 21 A E) (I
R VEBER 2% METH (10 uM) & ¥
ML 3055H37CTA v FaX— gLz,
D%, 1A B %A R L, Dopamine Elisa
Kit (Abcam, ab285238)> 7' 11 k /L ZHE- T
RN R 2 HIE LT,
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1. & b iPS 3% dopaminergic neuron O #5E
StemXVivo Neural Progenitor Differentiation
Kit 35 L T'E b iPS #filfakk (HPS2478) Z HIv>
CHRERTERMIR D kA T ie o 72, ¥4 7 A
HiZ SOX-1 Byitiilazfad L7z (KM 1A),
AR RTHAE &2 H T R3S o piskila o
FEAITV B 21 A B RS ot~ —
71 —"TC& % tyrosine hydroxylase (TH) LW
fift~ — 74— T& % microtubule associated
proteins 2 (MAP-2) D¥HL % ffgsd L 72 (B 1C-D),

2. AR AL D TR BT
METH (1-4 mM) 5 & OF N-ethylheptedrone
(0.25-1 mM) KLEE 24 BEI#2IC B B iPS Hisk
RS2 AR, iCell® R /X X AR ifads
L O & 2 f AR O M A= A7 2R 2
L7, METH ¥ X O N-ethylheptedrone (£, <&
BN OMBEIZ R U TR R AR A= A7
FORTZRLTE (K2),

3. DAT OBHENEH R

b b iPS Hisk R3S R iifa., iCell® K%
T ARSI S X O~ T A H SRR LS
GBR-12909, METH ¥ X T* N-ethylheptedrone
AL, BUAHHEEH AR L, b b
iPS HI3R R/3 X ARl 2T BUAZ
FLEMEH 2779 GBR-12909 #ALEEL7-& =
AT M BECTHEEREERZ xR LE (X
3A), METH & N-ethylheptedrone (Z & % HuA
HIAEERITRD bived -7z (K 3A),
iCell® RS2 ARRGAL CIT, 1 uM BED
GBR-12909 & 10 uM 2 F£ D N-ethylheptedrone
IZBWTHEZRMBEE-NZ R Lz (K 3B),
—J7, ~ U AHFMRAIE CIE, WTThofk
BB N THBOAARLFERITERD Bz
modz (X3C), B b iPS H¥ R 3 iR
AR, iCell® RN isiiifads L O~ A H
SRAFRGHIAE TR S W B L L 7= 30w
BOBUAK B G LTz & Z A iCell® K733
ARSI i & DAT BUARMER 278 L7z

(X 3D),




4. 883 VU U — A DSkt

B b iPS Hk RS MR X O
iCell® R XX AfEAIFEIZ METH (10 pM) % 4L
BEL., M@ 50 RXI ol &% ELISA
THIE L7z, METH %, iCell® /33 g
HIfAN S B ER R oz s| &I L
7= (X4 4),

D. &

ABFZETIE, & b iPS Hild LV R 3 o
A 2 52, RO iCell® K33 >
PRI & BERE 2 LEE L7223 B, fEBR N T >
7 DR LORHIER D SRR 2T o7, &
I iPS Hifans HFREATESHIa 2 /b L7z & &
A, MREATESHl O FHE R~ — T —Th D
SOX-1 GEDMINL 2150 Z LN TE T, ZD
FRRERTBRARRDL 2 FHN T RS i o 4y
LiF8 21T 572, & N iPS HI3R RS UAfik
M3 T 21 ARERE L, RS it~
—N—Td % TH GIEMRERD bz, T
MR iCell® F/N X AEAIIII AT RO 7 2 b
TS TEER AT o 1= eI & L,
MRBFELFRTH I EDPHERTETNWD~
T 26 Ve AR OS2 1T o 72
ITh b oM AE W T, R E A

( methamphetamine ) & & % 7 F / >
N-ethylheptedrone D FEMERAM 21T > 72, D
%, methamphetamine & N-ethylheptedrone
IXTRIN 24 BEIFZIZ, B N iPS I3k R/ LA
REAAAE, iCell® R /XX sl L~ X
WMREE ARG O AR AR 1728 2 P EE AR AR
AR T W7, AR L, B FERD RX
T AR D A D B EREAT 23 W]
REE 72V | BlEkeE BmMIBIA =X L%
LTS ZET, =T ADMRILE D ERIR
DM E AR OREE S LR T
HAREMEN D D, KAEEEY O T TY

methamphetamine °E LA F/ RILEWIT.

KX T U AR—4%— (DAT) D= %
fR#E3 25 9, £ Z T, DAT ERAYBEEA
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GBR-12909 ., methamphetamine ¥ J O
N-ethylheptedrone (Z & % DAT HuAA B E(EH
ERRET LT, 2 ORER, iCell® K/ AdfRA
f 12 B W T GBR-12909 £ Xk O
N-ethylheptedrone (Z & % DAT HuAA B E(EH
R L7z, B N iPS HIZk R 3 Ak
Tl& GBR-12909 OFHEEH AR Hitlz, —
JiTC, = U APREEEARSIE CiX, WTTh
DALEY b BUARHLEEH 2R S e o Tz,
A%, B N PS HIK RS Rsiin s X
DY {Cell® R/X X ARSI D Br 28 4o 4 i
TAHZET, BN T v 7L B e MReH
fuZ487E L7z DAT BUGAABAEVEH O
AJREIC7 D B X BILD, RN DO UWME
FIZ DWW TR iCell® R3S sifal s 30
C METH I X D IE DR X 7o, 5l =
Brx. R/XI 43U vesicular monoamine
transporter 2 (VMAT2) OFEELHMENT L, B4
FBRCE ) TIVENET DA 70X AT
U > AEOHB E IR L 72 0 155 vt
T 5, F£o, fER R v 728V TR, ke
R = AR U CRERE &2 58 B9 2 3K
W HIFET 5, i, B b iPS flfh 53R
H7eew b= MR OFEFIENHE ST
X725, BlEREE, AR N T v 7 CRELHIZE
¥) FHEO7HOE FHEk RS AR OB
W R RET DL L b, Er b=
UHRRICB W T B AR L TL,

M OSEBER 2R3 5 LT AR (fE
1K) OITENRE AN TH D, Lo,
b ARG L LT ARHUHISEY) O T L3 LAY
T, BWFEBRIC L DR AN E B e fE &
R, LarL, @l e N & OFEMOZEN
BB T NG, REIAIE D AR
fl T2 R/ AR 2 V-5 R 2 T
THZE T, b bR LTS RO
ZEEFREICZ /2 D 2 E IR T& 5,
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Fig. 1. Differentiation of induced pluripotent stem cells into neural orogenitor cells. (A) To evaluate lineage
commitment, the cells were stained with the anti-Human SOXI1 atibody (green). Characterization of
Dopaminergic Neurons Generated from Human Pluripotent Stem Cells. Dopaminergic neurons were
generated from human pluripotent stem cells as described methods. (B) MAP-2 was detected using
Anti-MAP2 Monoclonal Antibody (Merck, Catalog # MAB3418, 1:100; red). (C) Tyrosine Hydroxylase was
detected using Mouse Anti-Human Tyrosine Hydroxylase Monoclonal Antibody (Santa Cruz, Catalog #
sc-7847, 1:100; green). (D) dual staining cells with DAPI.
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Fig.2 Cell viability in iPS cells-derived dopaminergic neurons, iCell® DopaNeurons and mouse forebrain
cultures after treatment with methamphetamine and N-ethylheptedrone.

The relative value of cell viability compared to the baseline value for control and iPS cells-derived
dopaminergic neurons, iCell® DopaNeurons and mouse forebrain cultures treated with methamphetamine
(METH, 1-4 mM) and N-ethylheptedrone (0.25-1 mM) for 24 h. Mean percent changes = S.E.M. are shown.
Statistical significance was evaluated with one—way analysis of variance. The Dunnett’s multiple comparison
test was used to determine significant differences in the percentage of cells showing cell viability from that

observed in controls at the 24 h time point. *p<0.05, **p<0.01 vs. control.
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Fig. 3. Inhibitory effect of GBR, methamphetamine and N-ethylheptedrone on neurotransmitter transporter
uptake at DAT in iPS cells-derived dopaminergic neurons, iCell® DopaNeurons and mouse forebrain cultures.
DA uptake assay was used DAT selective inhibitor GBR12909 (1 uM), methamphetamine (10 pM) or
N-ethylheptedrone (10 uM). (A) iPS cells-derived dopaminergic neurons, (B) iCell® DopaNeurons, (C)
mouse forebrain cultures or (D) Comparison of the inhibitory effects of DAT on 3 different types of cells.
Data point depicted represents the mean of three independent experiments performed in triplicate. *p<0.05,

**p<0.01 vs. control.
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Fig. 3. Effect of methamphetamine on dopamine release from iPS cells-derived dopaminergic neurons and

iCell® DopaNeurons.

Dopamine release was detected in respond to 1-4 mM methamphetamine stimulation. Data point depicted

represents the mean of three independent experiments performed in triplicate. *p<0.05, **p<0.01 vs. control.
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