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quantify complexity 

of neurites 



Cloud-­‐based	
  image	
  analysis	
  and	
  processing	
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cloudimaging.net.au	
  

	
  Image	
  analysis	
  and	
  processing	
  for	
  everyone	
  

Cellular	
  Imaging	
  
Medical	
  Imaging	
  

High-­‐resolu@on	
  	
  	
  	
  

CT	
  reconstruc@on	
  

HCA-­‐Vision	
  
MILXView	
  

X-­‐TRACT	
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Cell	
  image	
  analysis	
  needs	
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 Cell statistics 



Industrial	
  cell	
  screening	
  systems	
  use	
  our	
  	
  

soBware	
  modules	
  	
  

•  ImageXpress®	
  by	
  Molecular	
  Devices	
  

•  Pathway	
  HT™	
  	
  by	
  BD	
  Biosciences	
  

•  Opera®	
  	
  by	
  Perkin	
  Elmer	
  	
  

Cellular	
  Imaging	
  Tools	
  on	
  NeCTAR	
  Cloud	
  	
  |	
  	
  Yulia	
  Arzhaeva	
  6	
  	
  |	
  



Cellular	
  Imaging	
  toolbox	
  

1.  Most	
  of	
  HCA-­‐Vision	
  cell	
  analysis	
  func@ons	
  

•  Detect	
  neurons/cells	
  

•  Detect	
  nuclei	
  

•  Detect	
  neurites	
  

•  Detect	
  dots	
  

•  Sta@s@cs	
  for	
  objects,	
  lines	
  and	
  dots	
  

2.  Convenience	
  func@ons	
  

•  Arithme@c	
  and	
  logic	
  opera@ons	
  with	
  images	
  

•  Filter	
  objects	
  by	
  morphology	
  a^ributes	
  (area,	
  elonga@on,	
  etc)	
  

•  Label	
  objects	
  

•  Overlay	
  image	
  with	
  labelled	
  mask	
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Application: neuronal complexity 



Background	
  Biology	
  

•  Neurons	
  are	
  cells	
  which	
  transmit	
  informa@on	
  through	
  electrical	
  
or	
  chemical	
  signals	
  

•  They	
  are	
  core	
  components	
  of	
  the	
  nervous	
  system	
  (brain	
  and	
  
spine)	
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•  Neurons	
  are	
  made	
  up	
  of:	
  

•  A	
  cell	
  body	
  (some@mes	
  called	
  
a	
  soma	
  or	
  neuron	
  body)	
  

•  Dendrites	
  (“receivers”)	
  

•  An	
  axon	
  (“a	
  transmi^er”)	
  

•  NB.	
  Collec@vely,	
  dendrites	
  
and	
  axons	
  are	
  called	
  neurites	
  



Neuronal	
  Complexity	
  

•  The	
  impact	
  of	
  a	
  drug	
  on	
  a	
  neurites	
  ability	
  to	
  transmit	
  informa@on	
  
is	
  of	
  interest	
  for	
  neuropathological	
  condi@ons	
  such	
  as	
  Alzheimer’s	
  
disease	
  

•  One	
  way	
  to	
  measure	
  this	
  is	
  to	
  quan@fy	
  the	
  complexity	
  of	
  neurites	
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•  Length	
  of	
  neurites	
  

•  Number	
  of	
  intersec@on	
  
points	
  

•  Number	
  of	
  primary	
  neurites	
  



Find	
  primary	
  neurites:	
  an	
  algorithm	
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Detect	
  neurons	
  

Image of neural cells 

Detect	
  neurites	
  

Create	
  ROI	
  

around	
  neurons	
  

Find	
  neurites	
  

inside	
  ROI	
  

N of primary neurites 



Demo	
  on	
  cloudimaging.net.au	
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