OPS/images/cross.jpg
3,

i





OPS/images/cover.jpg
frontiers
in Cell and Developmental Biology

Assessment of Ethanol-Induced
Toxicity on iPSC-Derived Human
Neurons Using a Novel
High-Throughput Mitochondrial
Neuronal Health (MNH) Assay







OPS/images/fcell-08-590540-e000.jpg
3 (op+on)

z— factor =1—
lwp — pn|







OPS/images/fcell-08-590540-g001.jpg
k = Fix . -
# Re-plate 4% PFA ‘rjnc poin
# : —> /Neurite

NPCs Neurons 4-8-week-old 1 or 5 days
: ? neurons 70
Bas_;al N2B27 maturation media 5% CO Neurp_nal
el Maturation ? profiling
4-8 weeks
Small  CHIR 99021 FGF8 BDNF BDNF 3 day 1 NPCs day 1 Neurons day 5 Neurons
molecules Purmorphamine: Purmorphamine i GDNF GDNF ¥ < LD : Ao )

Vitamin C Vitamin C TGF-b3 TGF-b3

db-cAMP db-cAMP

Purmorphamine: Vitamin C

Vitamin C

p6-p20 (d0) ds d10
C @® Cellbody © Branchpoint @ Neurite @ Cross point

- 1004 e
§ l) 80 7] G *kKk H
i g 60 & gy '—***I % kK
e < 404 °° S 567 e o E2007 [
N — 4+ i % o
o o
E e 5

Neurite count
O - I\I) w
8%0

(0]
Neurite length
g8 3
2
#

E - ﬁ- I T 0 T T

O K o o @ = & &

g ézo & ézo &
< < < <

= NI A B & o©

= S S0P

=

X |

|— * %%

—> 1
sS4 o0
&
» = 3
E g &
3 8_2 el s
L Y
~ 5 1 B
< 5 g
5 S S
o §0 6\0(\ \§°°
N () )
> 8\% o~





OPS/images/fcell-08-590540-g002.jpg
Neurite

Branch point
Neuronal
profiling

Fix
4% PFA
—

MMP

4-8-week-old
neurons

- <
= N~ <
s X <
E oS i
) I g
o 2 rd
s 8 s
=1 } =3
o o
o o
N N
—>
~ oo -} ooz
- OHD ool
- o /oS
® o E
o s 2
1, < g
'EE o® 20 §
H o _ L1002
e 200 ©
¥ 100
co @R G000
LLL o LN
[so} N ~— o
(Ln o} [o1)
dINN

- g-002
- 001
- &8s =
& 8oL =
ohgrs I
x &_% b M
E 8 o 4
ool ® o 8
i s 200 W&
ey 100
&> L5000
L Lk 8 rin
(4] N : =
(1N o} o)

dAIN

- Q% o 002
oBp R 00l
Bl © ros =
B o Lol =
o &io S M
.| ot L
0% LZ0 A
SR Fio 3
8°e@e 200w
%% 100
ge © [ 5000
- BRI 1N
o 1 o 1w o
N — - =] o
(LN o} 'jeu)
syuiod youelg
— o e 002
oGS F00L
oBg @ L0S =
o o FOL =
°o %P R
| oo®® T
o rz0 &
Soflp o FL'0 %
o%oie F200 L
BiaSe 100
&% o FG00°0
- QR LN
o v 9 1 9
N o

-~ - (o)
(1N 0} "eu)
yibua| ajunaN

(LN o} je1)
JUNO2 djUNaN

FCCP+Ant.A [uM]

T
-
oo
==

- G000

T
[
=]

UWpo ooz
R 00l
N F0S
o o offo Lol =
e HS s 35
& b
oo WP tzo £
W Lo 5
8 o F200 §
o o F100
o B G000
SRS LN
o v 9o w 9o
N -~ -~ o o
(Ln oy o)
sjuiod youeig
o po 002
S +00L
248 -0S
o offo FOL
H® s £
® rboc
oo HPP SAVES
&8 Lo §
8 u® F200 8
o B 100
s G000
SRS LN
o ©w o v o
o~ -~ -~ o o
(LN 0} 1o1)
yibus| sunaN
%9 Looz
® F00L
ey L0S
%8 FOL
o8 s 2
o @o Fl .m
o§ TAVEEES
P Lio &
P 200 g
4 F100
I ) L5000
oo el
S v 9o B 9
oN ~— ~— o o
(LN oy fe1)

JUNOD a)NaN






OPS/images/fcell-08-590540-g003.jpg
Neurite

'

Branch point

<

Fix

4% PFA
— & >

7 days ethanol

Re-plate
—>

4-8-week-old

5 days
37°C

Neuronal

profiling

MMP

neurons

5% CO,

Hkk

(1N o} 1o1)
dINN

Ethanol

*kk

o

% Sefile .\No.
L) .\V\ov
S .\\«o 5
® % 8
%2 |&
U T
% .@«A\QQ\
® %%
“_” o0 ccff® o &
¥ @B®o [, O
™ 377 %,
b 2,
(Lnoy-jay) %
AjIsusjul A-UIXauuy
i
5
£ 2
o T o
Q.
5 7 Bt
2 39
©
mm/. z <
P
X0
[T %H
<
o
=
% ]
©
[
@®©
=
: H
5
o
y -4
m 0. .
gPo
obx
0o
O
mﬂ
o>
Q
14
O
? w
b e
g5
23
0 &
<

Hkk

¥
-ri.@a
PR 7
W 7%,
% 8 i .\V&\QQ m
i m " 00 %9 .@@Q@MH
B 9
o %%
Lo I I
o w9 v o
N o~ = D O
(1N o} '1e1)
= ybus spnsN
® |7,
4 (7,0
‘ .\V@ °
A ® %%, &
o el o c
i | B .\\@&onvﬂ
-
c .@@Q@
i‘ .,NQQ)\
o w9 v 9
N - - 0 O
(LN o} 1o1)

—  JUnod sjNaN

887,
@ 7
e 7,
i, 8888 %% S
o ec¥® %2 =
WP %Y
Wed %%
o8B |0,
© w9 v o
N e o DO
(LN o} '181)

|7,
8 (7o
| 7,
1| 8 49 S
Xy L 0 c
i e#8 o0l E
.‘ |®««\QQ\
MW [,
<RBP_ [0
o v 9 v 9
N «~ «— O O
(LN oy ed)
Z  ybus| ajnaN
€80 |7,
o 7,0
O‘ |\§«Q °
)| & [&%s
NEN %0
* (2 > W
1 |\V\A\QQ\
." -@&Q@
sggge v 0
S wv 9o v Q9
N - - o o
(Ln o1 ed)
=  Junoo snNaN

Hkk
ok






OPS/images/fcell-08-590540-g004.jpg
BIHi234

BIHi232

VIM
9 o) o oD o0
ey
R

2
Mesoderm

BIHi236

o &y ®
sq14 0f o YNHW

Endoderm
Ectoderm

1SY980H ¥100

. [ 7 :
o 1SY980H YINIS ISYO80H LI XOS ISY290H 9XVvd

DPPA4
o"",f;_'bb‘,nil”,"o"b
AT
VTRV R

BIHi235

Qoo o A
$ql4 0} 18 YNHW
e
F<.
<% © oo Ne
@ .b%@av - -
e .h%.w?\@ N e > o= =
W .nﬂb.«@\@ = e X,,H__HH!H.HH (=
= o, S So o
| "% _— N e
55 5 o S o I § oo ©
Sq1d 0} ‘|21 YNYW S & or ~
N QUIEDCREITD Q wan ©¢
© CETIMINTTD) 2 aman ¢
O CHOOCEINTTD L oo L=

7 ~ CODMIETETID
%
% ) CRITTZNXTIITINITD © coam N OCIEDCTITEIOD O oo
% e

N OLCIIDC T Pl e—— ) I oo
BIHi236-A — 3
PBMC Pt5s —>

SOX2
8
6
4
2
0
\@_@,%v,ga&@
N N
LR
15 16 17
11
3

% — CTTEIIDC IO T oo
! BIHi234-A —»

SAI4 0} o1 YNYW PEMG P13 —>

G @ permmm 2 oormem
R ] o
%, « DT > o= — CIDCTINETD) >-om=
o N
o %, Ta ) = e XEmmemr
NN =
W &%, S o - I =
M_.w\\% & @I & T Qoco
% . . -
T % 0 gD 0 UIICITD N0
SQI4 0} ‘|8l YNYW N QEIC NI  mmm N QrICErITED S
@ @ © T Caan
9 ® camn O IO OrIETID Lomm
b%nv\wv ™ o= < CINIE CETD S cmm
Pl %&\av © Comam
% Vnsww\\&v © pommm Opommm
- @ > < T oomrm
2 % — T —— ) Y oo !
1SY220H 100 1SY090H 09-Lvd.L a@@% BIHi232-A ——» BIHi235-A —>»
© ¥ o o oY PBMC Pt1 —> PBMC Pt4 —>

sql4 0} ‘o) w
m ]l 0} '[9 YNY! L)





OPS/images/fcell-08-590540-a001.jpg
Compound #

10

1

12

13

14

15

16

17

18

19

21

22

28

24

2%

27

2

20

31

32

a7

£

40

a
a2

43

4

45

46

a7

49

51

52

Name

Bethanechol
chioride
Econazole nitate
(Spectazole)

Acetanilide
(Antifebrin)
Cefprozil hydrate
(Cetz)
Tolterodine
tartate (Detrol
w

Azelastine
hydrochloride
(Astelin)
5-Aminolewulinic
acd
hydrochiorde
Ronidazole
Nigitol @iyse)

Buflomedi HC!
PCI-32765
(orutinib)

Amoxicilin

(Amoxycilin)
Cabazitaxel

(Jevtana)
Niclosamide
(Nictocide)
Lurasidone HCI

o-Phenylalanine

Palonosetron HCI

Azelnidipine
Dexmedetomidine

Etravirine.
(TMC125)
Oxybutynin
chloride
Tripelennamine
HCl

Articaine HCI

Doxylamine
succinate

Atomoxetine HCI

Brinzolamide
Ropinirole HCI
Adlocilln sodium
salt

Azacyclonol
Reboxetine
mesylate
Meptazinol HCI
Nalmefene HCI
Amidopyine

Moclobemide
Lithocholc acid

Ethambutol HCI

Acebutolol HCI

Hyoscyamine
(aturine)
Procaine
(Novocaine) HCI

Dicyclomine HCI

Flavoxate HCI
Aciidinium bromide
Bismuth
subsalicylate
Diphemani
methylsufate

Doxapram HCI

Methazolamide
Bextra (valdecoxib)
Primidone.
(Mysoiine)

Baciofen

Naltrexone
hydrochloride

Acamprosate
calcium

Clomethiazole
hydrochioride

Disuiram

196.68

4447

135.16

407.44

47557

418.36

167.59

20045
207.22

34385

4405

365.4

83593

712

52014

165.19

33287

582.65

20028

435.28

393,95

29182

32084

388.46

29182

28351

20684

484.48

26737

4005

26081

375.89

23129

268.74
376.57

27723

372.89

28037

272.77

345,95

427.92
664.55

362.09

389.51

432.98

236,27

314.36
218.25

213,661

341.401

181211

161,653

206.52

Target
ACHR

Anti-infection,
calcium
channel

nd.

nd.

ACHR

Histamine
receptor

nd.

Antiinfection

Carbohydrate
metabolism

Adrenergic
receptor
src

Antiinfection
Microtubule

associated
STAT

Doparrine
receptor

nd

-HT receptor

CGalcium
channel
Adrenergic
receptor
Reverse
transcriptase

ACHR
Histamine

receptor
nd

Histamine
receptor

5-HT receptor

Carboric
anhydrase
Doparmine

receptor
Antinfection
5HT receptor
nd.

Opioid receptor
Antinfocton

nd.

MAO
PR

Antiinfection

Adrenergic
receptor

ACHR

Sodium
channel

Mi and M3
muscarinic
receptors
antagonist
ACHR
ACHR

cox

ACHR

TASK-1,
TASK-3, TASK-
1/TASK-3
Carboric
anhydrase
cox

Sodium
channel

GABA receptor

‘Opioid receptor

GABA receptor

GABA receptor

Dehydrogenase

Indication

Neurological disease.

Neurological disease

Neurological disease
Neurological disease

Neurological disease

Neurological disease

Neurological disease

Neurological disease
Neurological disease

Neurological disease
Neurological disease
Neurological disease
Neurological disease
Neurological discase

Neurological disease

Neurological disease

Neurological disease.

Neuralogical disease
Neurdlogical disease

Neurlogical disease.

Neurological disease
Neurological disease

Neurological disease

Neurological disease

Neurological disease.

Neurlogical disease
Neurological disease.
Neurlogical disease.
Neurological disease
Neurological disease
Neurological disease
Neurological disease.
Neurological disease

Neurological disease
Neurological disease.

Neurological disease

Neurological disease.

Neurological disease

Neurological disease

Neurological disease

Neurological disease
Neurological disease

Neurological disease.

Neurologioal disease

Neurdlogical disease

Neurological disease.

Neurological disease
Neuralogicaldisease

AUD dug

AUD drug

AUD drug

AUD drug

AUD dug

Brief description CAS number
‘Selective muscarinic receptor agorist 590-63-6
without any effect on nicoliric receptors

Ga?* channel blocker, used as an 24169026
antifungal medicine that fights infections

‘caused by fungus

Aniline derivative and has possess 108-84-4
analgesic

‘Second-generation cephalosporin type 121128179
antibiotic

Tartrate saltof tolerodine that is a 124937526

competiive muscarinic receptor antagorist

Potent, second-generation, selective, 79307-93-0
histarmine antagonist

Intermecdate in heme biosynthesis in the 5451092
body and the universal precursor of

tetrapyrroles

Antprotozoal agent 7681-76-7
Oral anti-diabetic drug 72432-08-2

Vasodiator used to treat claudication or the  35543-24-9
symptoms of peripheral arterial disease
Potent and highly selective Bik inhibitor with ~ 936563-96-1

Modorate-spectrum, bacteriolytic, p-lactam  26767-78-0
antibiotio
‘Semi-synthetic derivative of a natural taxoid 183133962

Inhibits DNA repiication and infibits STAT 50-65-7
Antipsychotic, inhibits dopamine D2, 367514-88-3
5-HT2A, 5-HT7, 5-HT 1A and noradrenaline:

a2C

Carboxypeptidase A, endorphinase and 673-06-3

enkephalinase inhibitor, enhances
endorphin production and diminishes pain

5-HT3 antagonist used in the prevention 135729623
‘and treatment of chemotherapy-induced

nausea and vomiting

Dihydropyridine calcium channel blocker 128524-52-7

Sedative medication used by intensive care  113775-47-6
units and anesthelists

Non-nucleoside reverse transcriptase 269055-15-4
inhibitor (NNRT) sed for the treatrment of

HY

Anticholinergic medication used to relieve 1508-65-2
wrinary and bladder dificulies

H1 antagonist, inhibiting PHIP 154-69-8
‘glucuronidation

Dentallocal anesthetic which contains an ~ 23964-67-0

additional ester group that is metabolized
by esterases in blood and fissue

‘Competitvely inhibits histamine at H1 562107
receptors with substantial sedative and

anticholinergic effects

Selective norepinephrine (NE) transporter  82248-59-7

inhibitor with Ki of 5 nM, with 15- and
200-fold lower affinity for human 5-HT and

DA transporters

Potent carbonic anhydrase l inhibitor 138890627

Selective dopamine D2 receptors inhibitor 91374208

Acylampicilln with a broad spectrum 37091-65-9
against bacteria

Drug used to diminish hallucinations in 115468
psychotic individuals

Norepinephine reuptake infibitor 98760-84-7
‘Opicid analgesic, which inhibits 59263762
{PHidhydromorptine binding

Naltrexone analog with opioid antagonistic  68895-64-0
property

Analgesic, anti-inflammatory, and 68151
antipyretic properties:

MAO-A (5-HT) inhibitor 71320779
Acts as a detergent to solubilze fats for 434139
absorption

Bacteriostatio antimycobacerial agent, 1070-117
‘which abstructs the formation of cell wall by

inhibiting arabinosy transferases.

B-Adrenergic receptors antagonist used 34381685
inthe treatment of hypertension, angina

pectoris and cardiac arthythmias
AChRinhibitor 101316
Inhibitor of sodium channel, NMDA 51-05-8

receptor and nACHR with ICso of
60 M, 0.206 mM and 45.5 uM, which
s also an inhibitor of 5-HT3 with Ko of

1.7uM
Anticholinergic tertiary amine 67-92:5
Muscarinic AChR antagonist 3717-88-2
Human muscarinic AChR M1, M2, M3, 320345-99-1
M4, and M5

Active ingredient n Pepto-Bismol and 14882-18-9
inhibits prostaglandin G/H syrthase 1/2

Quaternary ammorium anticholinergic, 62975

it binds muscarinic acetylcholine

receptors (mAChR)

TASK-1, TASK-3, TASK-1/TASK-3 7081-63-0

heterodimeric channel function

Garbonic anhydrase infibitor 554574
Potent and selective inhibitor of COX-2  181695-72-7
Anticonvulsant of the pyrimidinedione 125-337
class.

Derivative of the neurotransmitter 1134-47-0
y-aminobutyric acid (GABA)

N-cyclopropyimethyl derivative of 16590413

‘oxymorphone. Competitive antagonists
at the w-opiod receptor (MOR)

NMDA receptor antagorist and posiive ~ 77337-76-9
allosteric modulator of GABA.

receptors

Postive allosteric modulator at the 5633:45-9
barbiturate/picrotoxin site of the

‘GABAA receptor

Inhibitor of the enzyme acetaldehyde 97-77-8
dehydrogenase

MMP rel.to
UT (value)
Down (0.750)

Down (0.761)

Down (0.630)
Down (0.737)

Down (0.745)

Down (0.651)

Down (0.697)

Down (0.709)
Down (0.786)

Down (0.529)
Down (0.652)
Down (0.619)
Down (0.768)
Down (0.726)

Down (0.804)

Down (0.731)

Down (0.803)

Down (0.682)
Down (0.726)

Normal (0.904)

Down (0.773)
Up (0.960)

Down (0.768)

Down (0.755)

Normal (0.910)

Normal 0.850)
Doun (0.791)
Up (0.935)
Up (0.955)
Normal 0.899)
Normal (0.891)
Up (0964)
Normal 0.854)

Up (0.952)
Normal (0.859)

Down (0.768)

Up (0.943)

Normal (0.834)

Normal (0.886)

Normal (0.924)

Up (1.018)
Down (0.789)

Normal (0.899)
Up (0.970)

Up (0.958)

Normal (0.885)

Up (0952

Up 0961)

Down (0.631)

Down (0.750)

Down (0.814)

Up (0:992)

Down (0.734)

Neurite count
rel. to UT (value)

Down (0.639)

Down (0.701)

Down (0.761)
Down (0.769)

Down (0.780)

Down (0.806)

Down (0.845)

Down (0.799)
Normal (0.894)

Up (1.066)
Down (0.814)

Normal (0.909)
Down (0.889)
Down (0:812)

Down (0877)

Down (0.871)

Down (0.811)

Down (0.872)
Nomal (0.912)

Normal (0.921)

Down (0.833)
Up (1.146)

Normal (0.960)

Normal 0.912)

Normal (0.955)

Normal (0.934)
Low (0.886)
Nomal (0.956)
Normal (0.940)
Down (0.887)
Down (0.880)
Down (0.886)
Nomal (0.901)
Down (0.862)
Down (0.888)
Down (0.675)

Normal (0.957)

Down (0.888)

Down (0.846)

Down (0:877)

Up (1.008)
Up (1.050)

Normal (0.910)

Down (0.881)

Down (0.886)

Down (0.884)

Normal (0.698)

Down (0.858)

Down (0.726)

Down (0.790)

Down (0.888)

Normal (0.906)

Normal (0.912)





OPS/images/fcell-08-590540-g005.jpg


