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Sporadic	
  ALS	


Disease	
  control	


MSA-­‐C:	
  mul<ple	
  system	
  atrophy	
  cerebellar	
  dysfunc<on	
  subtype	
  
FAP:	
  familial	
  amyloid	
  polyneuropathy	
  
CIDP:	
  Chronic	
  inflammatory	
  demyelina<ng	
  polyneuropathy	
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Figure	
  S1	


Figure	
  S1.	
  Immunoblots	
  of	
  brain	
  and	
  spinal	
  cord	
  of	
  WT	
  or	
  TDP-­‐43A315T	
  mice.	
  Asterisks	
  
indicate	
  non-­‐specific	
  immunoglobulin	
  bands.	
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Figure	
  S2	


Figure	
  S2.	
  Immunoblots	
  of	
  whole	
  cell	
  lysate	
  of	
  Neuro2a	
  cells	
  treated	
  with	
  DMSO	
  or	
  
MG132,	
  and	
  its	
  densitometric	
  analysis.	
  	
  	
  



0	
  

0.001	
  

0.002	
  

0.003	
  

1	
   2	
  Mock	
  	
  	
  TDP-­‐43	


hTDP-­‐43	
  /	
  GAPDH	


0.0115	
  

0.012	
  

0.0125	
  

0.013	
  

1	
   2	
  Mock	
  	
  	
  TDP-­‐43	


mTDP-­‐43	
  /	
  GAPDH	


0	
  

0.01	
  

0.02	
  

0.03	
  

0.04	
  

1	
   2	
   3	
   4	
  
0	
  

0.2	
  

0.4	
  

0.6	
  

0.8	
  

1	
   2	
   3	
   4	
  DMSO	
  	
  MG132	
  	
  	
  	
  Baf	
  	
  	
  	
  GW4869	
 DMSO	
  	
  MG132	
  	
  	
  	
  Baf	
  	
  	
  	
  GW4869	


hTDP-­‐43	
  /	
  GAPDH	
 mTDP-­‐43	
  /	
  GAPDH	


A	


B	


Figure	
  S3.	
  RT	
  qPCR	
  analysis	
  of	
  human	
  and	
  mouse	
  TDP-­‐43	
  in	
  Neuro2a	
  cells.	
  (A)	
  Neuro2a	
  
cells	
  transfected	
  with	
  mock	
  or	
  human	
  TDP-­‐43	
  plasmid	
  were	
  analyzed.	
  (B)	
  Neuro2a	
  cells	
  
treated	
  with	
  DMSO,	
  MG132,	
  Bafilomycin,	
  or	
  GW4869	
  were	
  analyzed.	
  All	
  cells	
  were	
  
transfected	
  with	
  human	
  TDP-­‐43.	
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Figure	
  S4.	
  (A)	
  Immunoblots	
  of	
  salkosyl-­‐insoluble	
  frac<on	
  of	
  control	
  or	
  ALS	
  brains.	
  	
  ALS-­‐1,	
  
3,	
  and	
  5	
  were	
  posi<ve	
  for	
  phosphorylated	
  TDP-­‐43.	
  (B)	
  Immunohistochemistry	
  of	
  dentate	
  
gyrus,	
  parahippocampal	
  gyrus,	
  and	
  prefrontal	
  cortex	
  of	
  ALS	
  pa<ents	
  using	
  phospho-­‐
specific	
  TDP-­‐43	
  an<body.	
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Figure	
  S5	


Figure	
  S5.	
  Sucrose	
  density	
  gradient	
  frac<on	
  of	
  extracellular	
  matrix	
  of	
  control	
  or	
  ALS	
  brains.	
  
TDP-­‐43	
  and	
  Flo<llin	
  1	
  were	
  predominantly	
  detected	
  in	
  the	
  second	
  and	
  third	
  frac<ons.	
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Figure	
  S6	


Figure	
  S6.	
  Immunoblot	
  of	
  exosome	
  frac<ons	
  of	
  control	
  or	
  ALS	
  brains	
  with	
  salkosyl-­‐
insoluble	
  brain	
  lysate	
  (BL)	
  of	
  ALS-­‐5	
  (posi<ve	
  control).	
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Figure	
  S7	


Figure	
  S7.	
  Immunofluorescent	
  images	
  of	
  primary	
  cor<cal	
  neurons	
  of	
  TDP-­‐43G348C	
  
mouse	
  treated	
  with	
  control	
  or	
  TDP-­‐43	
  25CTF-­‐containing	
  exosomes.	
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Figure	
  S8.	
  Immunoblots	
  of	
  exosome	
  frac<on	
  purified	
  from	
  Neuro2a	
  cells	
  treated	
  with	
  
GW4869	
  for	
  24	
  h.	
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Figure	
  S9.	
  (A)	
  Immunoblots	
  of	
  cell	
  lysate	
  (RIPA-­‐soluble	
  frac<on)	
  of	
  Neuro2a	
  cells	
  
treated	
  with	
  DMSO	
  or	
  GW4869.	
  (B	
  and	
  C)	
  Immunoblots	
  of	
  mouse	
  brain	
  and	
  spinal	
  cord	
  
(RIPA-­‐soluble	
  frac<on)	
  of	
  wild-­‐type	
  or	
  TDP-­‐43A315T	
  mice	
  treated	
  with	
  DMSO	
  or	
  
GW4869.	
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Figure	
  S10.	
  (A)	
  Immunoblots	
  of	
  cytosol,	
  nuclear	
  frac<ons	
  and	
  insoluble	
  pellet	
  of	
  Neuro2a	
  
cells	
  treated	
  with	
  DMSO	
  or	
  GW4869.	
  (B)	
  Semi-­‐quan<ta<ve	
  RT-­‐PCR	
  of	
  Sort1	
  showing	
  two	
  
splice	
  variants,	
  and	
  quan<fica<on	
  of	
  exon18	
  inclusion	
  from	
  three	
  biological	
  replicas	
  per	
  
group.	
  (C)	
  Immunoblots	
  of	
  cytosol,	
  nuclear	
  frac<ons	
  and	
  insoluble	
  pellet	
  of	
  Neuro2a	
  cells	
  
silencing	
  Rab27a	
  or	
  its	
  control.	
  (D)	
  Semi-­‐quan<ta<ve	
  RT-­‐PCR	
  of	
  Sort1	
  showing	
  splice	
  
changes,	
  and	
  quan<fica<on	
  of	
  exon18	
  inclusion	
  from	
  three	
  biological	
  replicas	
  per	
  group.	

	

	


Nuclear	
  matrix	
  	
  
protein	
  p84	


ac<n	


V5	
  (TDP-­‐43)	


Cytosol	
  	
  	
  	
  	
  Nuclear	
  	
  	
  	
  	
  	
  	
  	
  	
  Pellet	


Exon18	
  +	

Exon18	
  -­‐	


Control	
  siRab27a	


0	
  

1	
  

2	
  

1	
   2	
  

Exon	
  18	
  inclusion	
  	
  
(ra<on	
  to	
  control)	


Control	
  	
  siRab27a	
  	


C	
 D	

Sort1	


Figure	
  S10	




Figure	
  S11	


0	
  

10	
  

20	
  

30	
  

40	
  

50	
  

20	
   22	
   24	
   26	
   28	
   30	
   32	
   34	
   36	
   38	
   40	
   42	
  
0	
  

10	
  

20	
  

30	
  

40	
  

20	
   22	
   24	
   26	
   28	
   30	
   32	
   34	
   36	
   38	
   40	
   42	
  

0	
  

10	
  

20	
  

30	
  

40	
  

50	
  

20	
   22	
   24	
   26	
   28	
   30	
   32	
   34	
   36	
   38	
   40	
   42	
  
0	
  

10	
  

20	
  

30	
  

40	
  

20	
   22	
   24	
   26	
   28	
   30	
   32	
   34	
   36	
   38	
   40	
   42	
  

GW4869	

DMSO	


GW4869	

DMSO	


GW4869	

DMSO	


GW4869	

DMSO	


wild-­‐type	
  mouse	


TDP-­‐43A315T	
  mouse	


male	


male	


female	


female	


weeks	


weeks	


weeks	


weeks	


(g)	
 (g)	


(g)	
 (g)	


Figure	
  S11.	
  Body	
  weight	
  of	
  wild-­‐type	
  and	
  TDP-­‐43A315T	
  mice	
  treated	
  with	
  DMSO	
  or	
  
GW4869.	
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Figure	
  S12.	
  Motor	
  neuron	
  number	
  in	
  lumbar	
  spinal	
  cord.	
  Immunohistochemistry	
  of	
  
ChAT	
  was	
  done	
  with	
  every	
  tenth	
  25-­‐μm-­‐thick	
  sec<on	
  from	
  100	
  consecu<ve	
  sec<ons	
  of	
  
lumber	
  spinal	
  cord,	
  and	
  total	
  number	
  of	
  motor	
  neuron	
  was	
  analyzed.	
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Figure	
  S13.	
  Uncropped	
  full-­‐length	
  blots	
  of	
  main	
  figures.	
  	
  



Supplementary	
  materials	
  and	
  methods	
  
Analysis	
  of	
  insoluble	
  frac6on	
  of	
  human	
  brain	
  
To	
  confirm	
  the	
  existence	
  of	
  TDP-­‐43	
  pathology	
  we	
  checked	
  sarkosyl	
  insoluble	
  
frac<ons	
  of	
  brain	
  samples.	
  First,	
  100	
  mg	
  of	
  brain	
  <ssues	
  were	
  homogenized	
  with	
  
1ml	
  of	
  buffer	
  A	
  (10mM	
  Tris-­‐HCl,	
  pH	
  7.5	
  with	
  1mM	
  EGTA,	
  10%	
  sucrose,	
  0.8M	
  NaCl).	
  
Next,	
  we	
  added	
  1ml	
  of	
  2%	
  TritonX-­‐100	
  buffer	
  (in	
  buffer	
  A),	
  incubated	
  for	
  30min	
  at	
  
37°C,	
  and	
  centrifuged	
  at	
  100,000g	
  for	
  30min	
  at	
  25°C.	
  The	
  supernatant	
  was	
  
discarded,	
  and	
  the	
  pellet	
  was	
  resuspended	
  with	
  1%	
  Sarkosyl	
  buffer	
  (in	
  buffer	
  A).	
  
The	
  homogenate	
  was	
  incubated	
  for	
  30min	
  at	
  37°C,	
  and	
  centrifuged	
  at	
  100,000g	
  
for	
  30min	
  at	
  37°C.	
  Amer	
  the	
  supernatant	
  was	
  discarded,	
  the	
  pellet	
  was	
  
resuspended	
  with	
  150	
  μl	
  of	
  PBS.	
  Ten-­‐μl	
  of	
  that	
  solu<on	
  was	
  used	
  for	
  immunoblots	
  
with	
  an<-­‐phospho	
  TDP-­‐43	
  (Ser409/Ser410)	
  monoclonal	
  an<body	
  (Cosmo	
  Bio)	
  and	
  
pan-­‐TDP-­‐43	
  polyclonal	
  an<body	
  (Proteintech).	
  	
  
	
  
Nuclear	
  and	
  Cytoplasmic	
  Extrac6ons	
  
Cells	
  cultured	
  in	
  6-­‐well	
  plate	
  were	
  harvested	
  with	
  500	
  μl	
  of	
  buffer	
  A	
  (10mM	
  HEPES	
  
pH	
  7.9,	
  1.5mM	
  MgCl2,	
  10mM	
  KCl,	
  0.1mM	
  EDTA,	
  0.1%	
  NP-­‐40,	
  1mM	
  DTT),	
  
incubateed	
  at	
  4°C	
  for	
  30	
  min,	
  and	
  centrifuged	
  at	
  1000	
  g	
  for	
  5min.	
  Supernatant	
  was	
  
kept	
  for	
  cytoplasmic	
  frac<on.	
  The	
  pellet	
  was	
  resuspended	
  with	
  200	
  μl	
  of	
  buffer	
  B	
  
(20mM	
  HEPES	
  pH	
  7.9,	
  1.5mM	
  MgCl2,	
  400mM	
  NaCl,	
  0.1mM	
  EDTA,	
  0.1%	
  NP-­‐40,	
  
10%	
  Glycerol,	
  1mM	
  DTT),	
  incubated	
  at	
  4°C	
  for	
  30	
  min,	
  and	
  sonicated.	
  The	
  
suspension	
  was	
  centrifuged	
  at	
  15,000g	
  for	
  5min.	
  Supernatant	
  was	
  nuclear	
  frac<on.	
  
The	
  pellet	
  was	
  resuspended	
  with	
  200	
  μl	
  of	
  3%	
  SDS	
  sample	
  buffer.	
  Twenty-­‐μg	
  
protein	
  was	
  loaded	
  and	
  separated	
  by	
  SDS-­‐PAGE.	
  
	
  
Immunohistochemistry	
  
The	
  human	
  brain	
  <ssues	
  were	
  fixed	
  in	
  20%	
  neurtral-­‐buffered	
  formalin.	
  The	
  
paraffin-­‐embedded	
  <ssue	
  blocks	
  were	
  cut	
  at	
  a	
  thickness	
  of	
  4.5μm.	
  Mouse	
  lumbar	
  
spinal	
  cords	
  were	
  taken	
  from	
  4%	
  paraformaldehyde-­‐perfused	
  mice.	
  For	
  the	
  
analysis	
  of	
  spinal	
  motor	
  neuron	
  immunohistochemistry	
  of	
  ChAT	
  was	
  done	
  with	
  
every	
  tenth	
  25-­‐μm-­‐thick	
  sec<on	
  of	
  lumbar	
  spinal	
  cord	
  from	
  100	
  consecu<ve	
  
sec<ons	
  of	
  lumber	
  spinal	
  cord,	
  and	
  total	
  number	
  of	
  motor	
  neuron	
  was	
  analyzed.	
  
	
  
RT-­‐PCR	
  for	
  alterna6ve	
  splicing	
  analysis	
  
Total	
  RNA	
  was	
  isolated	
  from	
  cells	
  using	
  Absolutely	
  RNA	
  Miniprep	
  Kit	
  (Agilent).	
  
cDNA	
  was	
  synthesized	
  from	
  1	
  μg	
  of	
  total	
  RNA	
  with	
  the	
  Oligo-­‐dT	
  primer	
  
(Invitrogen).	
  The	
  sequences	
  of	
  primers	
  against	
  Sort1	
  are	
  
ATGAATCCCGCCAGAGAAG	
  and	
  GACAAGCATCAGTCCCACGA.	
  Semi-­‐quan<ta<ve	
  RT-­‐
PCR	
  was	
  performed	
  using	
  Taq	
  DNA	
  polymerase	
  (Bio	
  Basic).	
  
	



