S S EEEEFBRFMEEMEIE
(BEER BEEERZFELX IS N —HY A I ORBERMESEE)
FEHEEYE DB EICE OELRERE F A2 22 (23KC1002)

SEMRBES
E b iPS #ERE &L Y 4ERL L =M REpIiEE Z AWV -RIR K5 v T
DA EFRADE

SHERE B B— (Eiif# - aRERTFRtEV 2 )
BAMESE : MEEE (HEERKF XFH REFHRR)

[z E]

] B KT v 7 & LTl 7 5 BREIE I E O AR E R O zh 372 81X, 8z Huv-
{TENSRBR 2 72 AT HIRIZ &> CRMN AIRE L 72> TN D, — 5T, & MIKT 2GR RNT v 70
SH () (EA ORI TR OV I E ML L TR, R, 250y %2 —FIZFHEd 5 4
FRH DA, B NHEROBKEENREMIEZE W3R 7 U —= FYEE, EEERSCEME O
PELRHS 2[Rl — 5o N CHURICERT 5 Z E N AR TH D, £ 2T, A 1FERTIEL, B MR R
NI UM R T, AR OBERERICE 72 3R AR S TR KT » 7o LWAEE
FHRHE 1L DML 21T 9

[FfES] B b iPS H2k R XI R EB X ONHIRO B b RN Uil 2 H W T, REAITH S
methamphetamine 35 X OMER KT v 7 CTh 2 G H F /7 O EMEIZ DWW TRET L7,
Methamphetamine 3 X OMER KT > 7 TH LA I F/ OB LD & & iPS H2k R8I ik
BLOHROE b RN AT, WIS IR ERA TSR EE 2 3B LT,

[F42] b MHSR RS AR A O TR B R A I X, BN B < RN U iR A iEn &
DEW OFMEFAMIZE LT\ D Z LR SN, BlERE ., AR N T v 7 OFE (FF) (EH O
i L2 e R SR RN UM OB FIE A BGEL TV Z & T, MRREMETS T T < 3
DIFFVERNTEEDS < HEREFTIC BISHFEETH D B2 bivd,

A BIEE/ AYER X D L EEMIRZ V2503, B
FHEOBEENE AT ) —= 2 TIEOBLA
fER N7 > 7 CREGIWE) & LT, K MHEFE LV, £ T, AFEETIE, #izic
BEEREZ BT 28T ) SRMEEWED b b iPS HifE & 0 BREFECIE O = EE AR AR
FHULA Y OVEEIHER ST D 12, JFRIE MR CH D RS AR A R L, A O
SRS EBEEOEREZ R T B2 ONH A REAINE F 72 XM R B ATRIE & T 58 R
FLHIEL O HAX AR SO S 7 £ 7 v 7 OF LWE EVERGHI G L ORENL 21T
By % O T A TENSRER 20 7 T IR & o Do
TR FTREE 7o > TN D, —H T, E MZ

XA IER N T v 7 O (FE) 1R O R B. A AE
FEIZOWTITE 0 ITHESL L Tu 7y,
Bz, fali RT v 7 ORIz OV T, 1. ffnksE
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b b iPS Mifukk (HPS2478) (X, ERb“F0F
TR AAFY Y =2k 2 — L VIEAL,
Easy iMatrix-511 (1.6 1 g/mL, Takara)Z FU>
Ta—7 427 L7 dish EIZT StemFit
AKO2N (Takara) Cigss L7=, iCell K33
FhRSHIAE  (FUJIFILM Cellular Dynamics) (X~
2 k3t THEE LT,

2. t b iPS Hi3% dopaminergic neuron D F5E

StemXVivo Neural Progenitor Differentiation
Kit (R&D Systems) D71 k2/LZHEV, b
I iPS fHfakE (HPS2478) K V) ik
%Z1ERk L7z, Poly-L-ornithine & fibronectin C
a—7 4 7 L7296 well plate Z/ER L. t
R~ iPS HIRMEEATESHIALIE, 5.0 X 10* THZE
L7c, RN UHMRROFHEEIX, StemXVivo
Human/Mouse Dopaminergic
Differentiation Kit (R&D Systems, x5z 1I)
DO7'va k3L FH L, BrainPhys™ Neuronal
Medium (STEMCELL Technologies) % Lt &
L T, 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 & OF ascorbic acid (200 uM/mL,
Sigma-Aldrich) Z¥RIN L7z, 2 HRZ &2k
hAazcH L, 15 AfiEFE L7c, B biPS HIE
RS AR, 4%PFA (2 CHEE L,
anti-TH (sc-7847, 1:100) 35 X T anti-MAP2

(MAB3418, 1:100) (2 THOLHEGEZAT -
7o

Neuron

3. b b HIR RS ARt o g IS B AR
Hr
b N iPS HI3 B 82 AT K OViCell
R8s 3 » Mpik flia 2 v TR ER A
(methampetamine, METH) 5 X OY& s 7 /
> & LT 3-CMC I NZ dipentylone D%
PERBLZ L LT, oM, 5
15 H HIZ BrainPhys™ Neuronal Medium+ SM1
(T E AR RER A2 fil A 24 WFfHIEG AR LT,
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% H methampetamine % f57E OYREE THIMN L
T 24 WpfEEE#E L7, MIRR B O RN IX
CellTiter-Glo™  Cell Viability Assay kit
(Promega)Zfli H L7z, FEMEIN 24 FefE# O
A R 2 D~ — T — & UCREbT
L7,

C. BIERHER

1. & I iPS A€ dopaminergic neuron DifE

StemXVivo Neural Progenitor Differentiation
Kit 35 JT'E b iPS #filfakk (HPS2478) % HIv
CHRRATEEHII D3 b 24T iR o T2, K538 7 H
HIZ SOX-1 [EtEMila el Lz (K1), K
NPC % FI T RS AL O 7535 417
W R 15 HRIC R AR~ — T —Th
% tyrosine hydroxylase (TH) 5 X UM~ —
J1—"C& 5 microtubule associated proteins 2

(MAP-2) OB LTZ(K2),

2. B MHR oSS i E R B
METH, 3-CMC i (NZ dipentylone ZLEE 24
Rpfif2 2 B b iPS HI2R R/ 3 o ahidifiads &
WY iCell R 33 it O AL R 2 7T
fli L7z, METH, 3-CMC i TNZ dipentylone
X, FNENOMIRIT S U ClR BRI AR
NAFROKR T 2R Lz (K 3),

D. Z&

ARFZETIE, & N iPS AR L D K X3 4H
AR OFHE LKA, RO E ~ R/ 4
P R RE A tei L2 v 6, fERR N T v 7
DT LR O FEifE Gt 21772 72, & b
iPS MR~ HAFRERTESHIN 2 0k Lic & 2 A,
FRERTBS AR O E B 2~ — I —Tdh 5 SOX-1
ORI 21525 Z E N TE 72, Z O]
BRAIAE 2 T KRR S AR o 43 {bis s
EATolo & ZA K& 1S HHTOE FiPSH
Je RS ARSI RS KOV iCell K78 2 4#
FRAMAR D A NLFE K & % M T LA (MEA)
ETCHEFZR L= (data not shown), ASHINEZ A



W, RS iR ek U Ca st &
glEE 2T IR AFEEEY O T BE HF

(methampetamine) 35 X OFHEEY £ L TH
A F 7 & LT 3-CMC W TNT dipentylone
D Al e B E R A AT o 7o, DR R
methamphetamine ¥ X OV 3-CM Wi OV |2
dipentylone [Z¥SIN 24 B2, & K iPS HI3E
RS A ds KON iCell /8 X ik
AR DM AT R 2 IR EARAFAN AR T S ¥ 7,
AFERNG, b MR B D R8I ik
X DA DB AN FTRE & 72 D) |
Sl & X mHURBLA I = X LM LT
& T, v U ADORIE L BRI 2 05
PRI OREE & L CTIEH CT& 2 rTREMER
oD, EFMEHEY OFTH methamphetamine
RBWIF ) REEMIE, I R T
AR—%— (DAT) OB ZHETD I, £
Z TIPS HIk R/ X il o> DAT HEREIC
DNT, PRI ER GBR-12909
2 & % DAT BUAAHEER 2 fGt Lz, £ D
FESH. GBR-12909 (T X % DAT BUAZPHEE
Mz L7= (data not shown), 5|XHix,
DAT #RE DRI T EZETT 2 & &bt &
fRid, & b iPS Bk R 82 phidiiinds L OY
iCell F/83 ARRGHIIE S D /83 253k
<> vesicular monoamine transporter 2 (VMAT2)
DRI G L. BERTE 7 I 2l
ETo~A7nZAT ) AEOMBEIT
REL RV GLPERT 5, £z, AR KT
v ZIZBWTE, Ba b= RRICER LT
FHWER 2 3BT 2 W b AT 2, i,
t |~ iPS MifE HEEREY R E v b = AR
HEFENRE SN TE*, 5l&k, o
BRRZ v 7 CREHIEY) sMbozooe k
HIOR RS iR O i 738 A& R
L& EBIT, Br F=UMRIZBWNT HEEE
et L T<,

A OFFNEH AR 2 T AR (R
1K) OFTENEFL R mIIME CTH D, L,
b hExtR & LT ARBHIEEY OFHhI LB ZE R
T <, BWFERIC X D EE ek H A
Ricd, LaL, 3L e L OREHOEN
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Fig. 1. Differentiation of induced pluripotent stem cells into neural orogenitor cells.

After 7 days of differentiation, cells were imaged using a microscope Biozero (Keyence). The human induced
pluripotent stem cells were differentiated into neural progenitor cells using the media supplements included in
this kit. After 7 days of differentiation, cells were imaged using brightfield microscopy. Cells demonstrate
rosette formation characteristic of neural progenitor cells in culture. To evaluate lineage commitment, the cells

were stained with the anti-Human SOX1 atibody (green).

Fig. 2. Characterization of Dopaminergic Neurons Generated from Human Pluripotent Stem Cells.
Dopaminergic neurons were generated from human pluripotent stem cells as described methods. MAP-2 was
detected using Anti-MAP2 Monoclonal Antibody (Merck, Catalog # MAB3418, 1:100; green). Tyrosine
Hydroxylase was detected using Mouse Anti-Human Tyrosine Hydroxylase Monoclonal Antibody (Santa
Cruz, Catalog # sc-7847, 1:100; red).
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Fig.3. Cell viability in iPS cells-derived dopaminergic neurons and iCell DopaNeurons after treatment with

methamphetamine, 3-CMC and dipentylone.

The relative value of cell viability compared to the baseline value for control and iPS cells-derived
dopaminergic neurons/iCell DopaNeurons treated with methamphetamine (METH, 0.5-4 mM), 3-CMC (0.5-4
mM) and dipentylone (0.5-4 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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