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Supplementary	
  Figure	
  S1:	
  Stimulation	
  resulted	
  in	
  an	
  earlier	
  formation	
  of	
  striations	
  in	
  myotubes.	
  (A)	
  Striations	
  (white	
  
arrows)	
  were	
  commonly	
  found	
   in	
  myotubes	
  receiving	
  electrical	
   stimulation	
  by	
  as	
  early	
  as	
  day	
  10	
   in	
  the	
  culture.	
   (B)	
  
Striations	
  of	
  myotubes	
  in	
  unstimulated	
  controls	
  were	
  observed	
  at	
  day	
  19.	
  

	
  

Supplementary	
  Videos	
  

Supplementary	
   Video	
   S1:	
   Calcium	
   imaging	
   of	
  myotubes	
   during	
   electrical	
   stimulation,	
   showing	
   a	
   clear	
   increase	
   in	
  
intensity	
   corresponding	
   to	
   the	
   time	
  of	
   the	
   stimuli.	
  Myotubes	
  were	
  electrically	
   stimulated	
  every	
   10	
   seconds	
  with	
  2	
  
stimuli	
  of	
  2	
  millisecond	
  duration	
  and	
  a	
  gap	
  of	
  300	
  milliseconds	
  between	
  the	
  two	
  stimuli.	
  	
  
	
  
Supplementary	
   Video	
   S2:	
   Calcium	
   imaging	
   of	
  myotubes	
   stimulated	
  with	
   nicotine,	
   showing	
   an	
   increase	
   in	
   calcium	
  
activities	
  in	
  myotubes	
  after	
  adding	
  10	
  μM	
  nicotine	
  solution	
  to	
  the	
  culture.	
  	
  
	
  
Supplementary	
   Video	
   S3:	
   Early	
   spontaneous	
   contraction	
   found	
   in	
   myotubes	
   receiving	
   electrical	
   stimulation.	
  
Spontaneous	
  contractions	
  were	
  commonly	
  found	
  in	
  myotubes	
  cultured	
  with	
  electrical	
  stimulation	
  by	
  day	
  10.	
  
	
  
Supplementary	
  Video	
   S4:	
  Spontaneous	
  contraction	
   found	
   in	
  myotubes	
   in	
  control	
  group.	
  Spontaneous	
  contractions	
  
myotubes	
  in	
  the	
  unstimulated	
  control	
  group	
  were	
  commonly	
  found	
  by	
  day	
  16.	
  
	
  
Supplementary	
  Video	
  S5:	
  Neuromuscular	
  contraction	
   in	
  the	
  coculture,	
   showing	
   the	
   interaction	
  between	
  myotubes	
  
and	
  axons	
  of	
  motoneurons	
  via	
  NMJ	
  after	
  8	
  days	
  of	
  coculture.	
  	
  	
  
	
  
Supplementary	
   Video	
   S6:	
   Coculture	
   contraction	
   initiated	
   by	
   glutamate	
   stimulation.	
   Muscle	
   contractions	
   were	
  
observed	
  shortly	
  after	
  adding	
  glutamate,	
  suggesting	
  the	
  formation	
  of	
  functional	
  NMJs.	
  
	
  
Supplementary	
   Video	
   S7:	
  Glutamate	
   triggered	
   transient	
   calcium	
   flux	
   in	
  motoneurons,	
   showing	
   that	
  glutamate	
  can	
  
directly	
  stimulate	
  motoneurons.	
  
	
  
	
  



Supplementary	
   Video	
   S8:	
  Glutamate	
   could	
   not	
   directly	
   stimulate	
  myotubes	
   and	
   trigger	
   calcium	
   flux,	
   so	
   that	
   only	
  
spontaneous	
  activity	
  in	
  the	
  myotubes	
  were	
  observed.	
  
	
  
Supplementary	
  Video	
  S9:	
  Glutamate	
  could	
  not	
  initiate	
  contraction	
  in	
  monocultures	
  of	
  control	
  myotubes	
  and	
  trigger	
  
muscle	
  contraction.	
  
	
  
Supplementary	
   Video	
   S10:	
   Glutamate	
   could	
   not	
   induce	
   spontaneous	
   muscle	
   contractions	
   in	
   monocultures	
   of	
  
unstimulated	
  (control)	
  myotubes.	
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Supplementary	
   Table	
   S1:	
   Pharmacological	
   potency	
   of	
   the	
   drugs	
   studied	
   using	
   the	
   NMJ	
  model.	
   Experiments	
  were	
  
performed	
  using	
  motoneurons	
  derived	
   from	
  mouse	
  ESCs	
  and	
   skeletal	
  muscle	
   from	
  mouse	
  myoblast	
   cell	
   line,	
  MEF-­‐
transdifferentiated	
   myocytes	
   and	
   mouse	
   ESC-­‐derive	
   motoneurons.	
   Cocultures	
   from	
   both	
   models	
   exhibited	
   dose-­‐
dependent	
  drug	
  responses.	
  Potency	
  values	
  were	
  comparable	
  for	
  different	
  cell	
  sources,	
  except	
  for	
  pancuronium.	
  	
  
	
  

	
  
	
  
	
  

	
   	
  



Specification	
  of	
  culture	
  media	
  
	
  

	
  


