iPSCs NEPs NPCs Postmitotic sMNs Mature sMNs Aged sMNs

Days 0 2 7 9 10 14 16 18 30 0" 7 e
SB (40pM)
+ CHIR (3uM) SDNF (10na/mL + BONE (10na/mL) -
+LDN (200nM) G (10ng/mL) + BDNF (10ng/mL)
+Y (5uM) DAPT (10uM)  DAPT (20pM) "
CNTF (10ng/mL)
Neural induction Ventralization Terminal differentiation and maturation

and caudalization

o
o

DAPI DAPI
-— -— i o4 38 B
1 1 2 i
m Fe m ‘-.
(o] 7 : o o . +
2 L ey 2
1 o . - 1 &
RN R o 2o
2 2 ?
o N =
o o o .
d e
ns ns
100+ . 100 - 100 .

*. T = R R T . S5 e R
e Bl BBl wlm B £ e BRI B 'l B B B
+ o B + x
a - o - al
% 60 < 60 < 60
o (] (=]
T 40 + 404 + 40—
& > &
- o
0 20+ S 204 = 20

o n
0 T T T 0 T 1 0 T T T T
,’\ % (o] - ‘a O + o n' o g , O e °



*%

; %,
%
- WO
%
0,
_ %.
%
£,
oS
1

L 1 Ll L 1
8 8 8 § & °
(1o13u09 jo %) N4y Aesse gs1Lo
(@)]

— 0O,
)
* .u\mw. *
(o] =
. 4 . x.wa
0 = N 0
r T T T T 1 T T T T T 1 )
(=] (=4 [=] m [=] o = (=] (=] o o [=]
(1043u02 Jo %) |4\ 48)0e0SAT (jo13u09 jo %) |4 VSE-DA ¥ \xvo
© . <,
>
1 1 1
o © o
- o o

(unoe o3 pazjjewdiou)
uoissaidxa QSL1D aAne|ay

o O N [¥p]
. Qv = Q™
_ [ 1|
E N qm . —
3 2 m 3 i
NN S 3 [ & _
oSO oo - o O e
O U U U E "o O U S | e
e _— 2 8
3 2 3 9 | @ g S [ .
; s
o A . ;
U e
B — B \M]-_‘« E—— | :
| et ° n.ma.w =
. —— m. e =
u -
" ] E= B %)
B H 5 % 1 [ B E ] a c ) 3 B ¥ Y E 8 7 " ® e C U



— LAl Y - o
[~ O,M.\nv o ,ma\ﬂfa
Py %
() ; e auwu\m_&wml o
[T % o)
L)
— Pty -
2 g %, *
& L :
- .
Q.,u T T
1 1 1 ] 1 = (=]
IR T L S S
(=] w
O DN Sl N ?_..m.v 4919 €-dald
0 (&

SNIN +LIn] / +gosedsed o,

5 |
¥ .
P I I I

o) e g w e
-

Q

TDP-43

DAPI

! | I 1 T
L= (= L= = =] (=]
u nﬂ B .4 2
4[

1-6D 0s11-60 ¢-6J O0SIg-60 T

a

(1013u09 Jo %) AjjigeIA [j80 BAlE[eY



a C9orf72  Non-C9-ALS __ Control kDa b * c
LC3-l W_15 2.0+ x| 3 127 *
LC3-I - 5 -, | 8404 . ;
waysd B o " ;
LampT | g e e 0 0 Ot o O 100 © O 2 08 [ 2= s
o . -_— i
= S 0.4+
& 0.5 -
Total = Q. 0.2+
protein E
0.0- ; - 0.0~ .
) Y N il QQ g
¢ O & 9 D
&N & AN
Human central cortex & o & ¢
d C9orf72_ Non-C9-ALS _ Control € f .
0 ° kba _ 5- s89 [,
LC3-l 15 5 = .
LC3-I Z 44 - pi .
62 M  |—62 2 Es- -
st CTTT 1 T FTT g
o -
GAPDH |-L.—---—--—-——-—'I— 37 = g
- b o
3 E
- 5
Total
protein |

Human spinal cord

p62 protein levels (a.u.)




a C9orf72  Non-C9-ALS _ Control kDa b C9orf72  Non-C9-ALS _ Control kDa
COOM72 | " W s e e Sy W e s o sy e |55 COONTT2 | i s o s 5 558 s e et ot e | 55

GAPDH | e s s s s s s S s s s s s | — 37 (] N adn S D T —

Total
protein

Total
protein

Human central cortex

Human spinal cord

c C9-1 C9-liso C9-2 C9-2iso d___ e f
Coorf 5 1.5 4 z T 1.5 p=0.0660 p=0.1249
00rf72 | i — — — 8 8 s |
>3 2 ] < . o ] o e 2
. . L] @ H
B3 Tubulin | e f— — - 3, T 1.0 G . 3 3 1.0 5
£ £ £
[+ @
8 8 8
Total g 0.5 a 5 0.5
o~ (2] o~
protein E E &
] S S
3 0.0- 3 3 0.0-
- - S @ o NP oV P
iPSC-derived MNs & (_{3’ & oq,\ 9 (?ﬂ'




~130 bp
~78bp ~75bp
— Guide 1
\V4 \V4
C9o0rf72 Exon 2
Control-derived iPSC _[ ]_
,—'(’—-""__' l:_:I I f fl "| I rl |1 A I
W\-'\_ 'L_) 56 |||| f |||| Ilrlll i || || ||||I I Irl il I ||| f\ |||||I.I|
CRISPR/Cas9 o frgrer " g s
== & &
b > 15 :
o — or TRl T T |
L o - ST | AN A el A l
@ > s 4 &= A ULV LRSI W) LY
C90rf72 knockout iPSC I <t L R e R B P B b RS e s ¥ P P RO F D
C90rf72 knockout neurons
(C9-KO)
(®)
(o] (,J\@'@,*- d DAPI OCT4 DAPI SOX2 DAPI NANOG

C9-KO CTRL

e

Control kDa
C9orf72 rw - — |755
Total B
protein |
iPSCs

Control C9-KO

kDa

Coorf72 [l =~

55

Total

protein EQE = IR ==

iPSC-derived MNs




LV
A
%
T T T T
(=] o o o o
S S S S
=] S =1 S
< ™ N -
(&)
. _||.IA ‘Fo
%Y,
1”3 Q‘o
- O.V 2
L) . _.|1_ 3 L V&
&)
- 2
% T T T
o_o ..r A_.. %. o o SNIN +LrNL / +g3sedsed ¢,
onjel J/N €v-ddl
- o
<.
* QrU
*
- 2
%
1 T T T

I

=3 o (=3 =3 o o
o 8 6 4 2
1

(1o13u09 jo %) AnjiqelA 199 aAe|RY

©

TDP-43 pTDP-43 MERGE b

DAPI

a

1410 OM-6D



Survival Lys05 / DMSO (%) @

Survival Baf A1/DMSO (%)

(o2

-
o
o
|
2

100— ** **

* * O\\Qf . ns
|_i ’_‘ ******** o - 3 M
80_ ™ (7)) 80— ° . ns
L i . * 2 %5 I—‘ E & %
& || B ' BEA a s
605 . ¥ 2 5 ~ 60-
ﬁ H B " B ns * 8
40 2 40- *
J F F >
©
20 2 204
ﬂ S
-

; & WGP oG o R of \\roaq’rv‘”O @0 L& O /\Q~ L &P &P
o o"’ Gy G G %y o o & 00_»’ ¢ O@'
3pMLys05 5uMLysO5 10 M Lys05 30 pM Lys05 3 pMLys05 5 uM Lys05 10 uM Lys05 30 uM Lys05

d ns ns ns ns
| [ | |
ns ns ns ns
—
ns ns ns ns ns ns ns
- — 100 ]
100 | | | | | < !_‘ _‘
ns ns ns ns ns ns N .L
80 ™ 1 Q soff L.
° o® 2% —:?— E I ‘% _I_ ? .0. o ®
60— - i _:I-L S 60+ I 2 &
. N . ¢ o 3 °
40- : > 404 .
[
20 S 20 .
[
S
0 = ? 0 S5
L P & L S N_qy N N '1/‘9 S '1>(°
QA K¥ gf Q& r1> & X¥ gf Qo of c;@’@q @’@q ol of

3 UM Lys05 5uM Lys05 10 uM Lys05 30 pM Lys05
72h Baf A1 48h Baf A1 24h Baf A1



	Supplementary figure 1 MN differentiation protocol and efficiency
	Supplementary figure 2 C9orf72 patient lines lysotracker intensity and CTSD levels+activity
	Supplementary figure 3 C9orf72 patient lines TDP-43 mislocalisation and cell viability DIV40
	Supplementary figure 4 Post-mortem western blot central cortex and spinal cord of autophagy and lysosome markers
	Supplementary figure 5 Post-mortem western blot central cortex and spinal cord and iPSC-derived MNs C9orf72 protein levels
	Supplementary figure 6 C9KO line generation
	Supplementary figure 7 C9KO line TDP-43 mislocalisation and cell viability DIV40
	Supplementary figure 8 Lys05-induced cell-death C9orf72 patient lines and C9KO line

