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Cell	  Adhesion	  

Physical	  linkage	  between	  cells	  is	  the	  basis	  of	  structural	  
mechanical	  proper*es	  of	  the	  *ssues,	  e.g,	  epithelial	  *ssues	  
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Aberrant	  adhesion	  
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•  Cells	  become	  non-‐adherent	  and	  gain	  an	  
increase	  ability	  to	  invade	  the	  
surrounding	  *ssue,	  e.g.,	  cancer	  



E-‐Cadherin	  

•  E-‐cadherin	  is	  a	  central	  
protein	  in	  cell-‐cell	  adhesion.	  

•  Muta*ons	  on	  E-‐Cadherin	  
gene	  (CDH1)	  lead	  to	  a	  
dysfunc*onal	  molecule.	  

•  These	  muta*ons	  are	  involved	  
in	  epithelial	  cancer	  
progression.	  	  
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E-‐Cadherin	  Distribu*on	  
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The	  distribu*on	  of	  E-‐Cadherin	  molecule	  in	  normal	  cells	  is	  mainly	  
observed	  at	  the	  membrane,	  where	  it	  plays	  its	  role	  in	  cell-‐cell	  
adhesion.	  

Normal	  stomach	  *ssue	  



Fluorescence	  Imaging	  
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Light	  
	  

Epithelial	  cell	  
line	  expressing	  
E-‐cadherin	  	  

E-‐Cadherin	  distribu*on	  can	  be	  observer	  in	  epithelial	  cell	  line	  
labeled	  with	  E-‐Cadherin	  tagged	  an*-‐body	  
	  	  



E-‐Cadherin	  Muta*ons	  
Cell	  distribu*on	  
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Key	  features	  
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E-‐Cadherin	  distribu*on	  
characteriza*on	  

1.  Pre-‐processing	  and	  semi-‐automa*c	  cell	  
selec*on	  

2.  Image	  radial	  profiles	  computa*on	  
3.  Compensa*on	  for	  geometric	  distor*ons	  
4.  Features	  extrac*on	  and	  distribu*on	  

characteriza*on	  
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•  Centroids	  selec*on	  
and	  computa*on	  

Cell	  centroid	  es*ma*on	  and	  
semi-‐automa*c	  selec*on	  
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Image	  of	  intensity	  profiles	  
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Geometric	  compensa*on	  

•  Each	  profile	  (column)	  is	  modeled	  as	  a	  finite	  dimension	  1D	  con*nuous	  
func*on	  es*mated	  by	  imposing	  similarity	  among	  columns	  

•  The	  loca*ons,	  x,	  of	  the	  original	  observa*ons	  are	  adjusted	  in	  this	  
con*nuous	  space	  according	  an	  energy	  func*on	  
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Distribu*on	  
characteriza*on	  
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–  Image	  profiles	  	  -‐	  2D	  based	  characteriza*on	  
–  Prototype	  profile	  es*ma*on	  	  
1D	  based	  characteriza*on	  



Conclusions	  

•  Distribu*on	  of	  E-‐Cadherin	  protein	  across	  the	  
cell	  from	  fluorescence	  images	  of	  microscopy	  

•  Characteriza*on	  metrics	  for	  discrimina*on	  for	  
CDH1	  gene	  muta*ons	  
	  

•  Radial	  E-‐Cadherin	  prototype	  distribu*on	  
– Geometry	  invariant	  
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Thank	  you	  
J.	  Miguel	  Sanches	  
(jmrs@ist.utl.pt)	  
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