
vvv Bienvenidos  



vvv Welcome  
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Informaciones en:  

-> www.scian.cl   

 

Notas:  

Prácticos (25%)  

Seminarios (25%)  

Examen Final  (50%)  

 

5 grupos a 3:  

-  Seminarios Prácticos  

20 min presentación !!!  

-  Seminarios Bibliográficos  

20 min presentación +  

20 min preguntas y discusión  

http://www.scian.cl/
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Basic Science  
 
 
FONDECYT 
CONICYT 
 

Basic Science  
 
 
ICM 

R&D 
 
 
FONDEF  
CONICYT 
 

Human Capital Formation  
Medical Informatics  
 
DAAD / DFG  

SCIAN -Lab Members  
PI  ǒ Biophysics  

PostDocs                     ǒǒǒǒ Biology / Computer Sc / Electric Engineer  

PhD -  students                 ǒǒǒǒ Computer Sc / Electric Engineer / Biology  
Master -  students             ǒǒǒǒǒǒǒǒǒé Medical Technology / Electric Engineer / Medical Informatics  

Undergraduate                ǒ Computer Sc 

Research ï Assistants        ǒǒǒǒǒ  Medicine / Computer Sc / Electrical Engineer / Biology  

Technicians         ǒǒǒ Biotechnology / Labtechnician  / Administration  



vvv 

Cross correlation functions  

Colocalization  
2014 Chromatine  Research  
2014 Frontiers  Molecular Neuroscience  
2012 PLosOne  
2011 JBC  
2011 Arthritis  & Rheumatism  
2011 Biol  Research  
2011 Antioxid  Redox  Signal  
2010 Journal  Microscopy  é 

Partial differential equations  

2D/3D · Morpho - topology  
2014 Medical Image  Analysis  
2013 Development  
2012 European  Biophysics  Journal   
2011 J Microbiol  Methods  
2010 J Struct  Biol  
2010 Development  
2010 Biological  research  
2010 BBA é 

Motion  estimation  tracking  
2014 Current  Molecular Medicine  
2014 IPOL  
2013 IEEE Transactions  on  Pattern  Analysis  é 
2013 Biological  Cybernetics  
2013 Reproduction , Fertility  Development  
2012 Machine Vision  Applications  
2012 PLosOne   
2011 Revista M®dica Chile é 

IPOL 
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Basic Science  
 
 
FONDECYT 
CONICYT 

Basic Science  
 
 
ICM 

R&D 
 
 
FONDEF  
CONICYT 

Human Capital Formation  
Medical Informatics  
 
DAAD / DFG  

Redes: óRed Investigación  Cancer Estados  
Unidos  America Latina US CRNô 

 
 
2013 -2014: U -Redes BioMed -HPC:                
Red Biolmedicina  Computacional Alto 
Rendimiento  
 

2013 -2014: Initiative Big -Data -Management, 
Processing, Distribution Science Education R&D  
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| Curso de Postgrado |  
Procesamiento de Imágenes y Bioseñales  

23.08 ï 11.12.2014  

Steffen Härtel , SCIAN -Lab, BNI, ICBM  
Programa  de Anatomía  y Biología  del Desarollo ,  

Facultad  de Medicina ,  
Universidad de Chile, Santiago, Chile  
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I. Image Adquisition  

II. Deconvolution  

III. Segmentation  
IV. Analisys  
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I. Image Adquisition  
 
I.a | -> Fundamentos de la microscopía confocal  
 
I.b | -> Fundamentos de la fluorescencia  

II. Deconvolution  

III. Segmentation  
IV. Analisys  
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Richard Feynman (1918 - 1988)  
 

ñIt is  very  easy  to  answer  many  
of  these  fundamental  biological  
questions . You  just  look  at  the  
thing  !   
 
Make  microscopes  a  hundred  
times  more  powerful  and  many  
problems  of  biology  would  be  
made  very  much  easier .ñ 
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René Descartes (1596 - 1650)  
 

Passions of the soul   (~ 1649)  

... just look at the thing  é 

¿ Human visual perception ?  

Treatise of man  (~ 1637)  
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glandula pinealis / pineal organ  

2| signals from other senses ...  

A combination of ...  

1| direct signals ...  

3| feedback loops ...  

... produce a symbolic 
representation of an object.  
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|  Best resolution in t & x é ||  Humas vs machine vision  



vvv 
Haga clic para modificar el estilo de título 

del patrón 



vvv www.youtube.com ->>The Cell 

http://www.youtube.com/


vvv www.youtube.com ->>The Cell Membrane 

http://www.youtube.com/


vvv ->> Membran assymetry 



vvv ->> Membran assymetry and dynamics 



vvv ->> Membran assymetry and dynamics 
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vvv ->> ... 
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2D · Morpho - topology  in lipid  monolayers  
 
2010 BBA 
2009 Biophysical  Journal   
2007 Cell  Biochemistry  and Biophysics  
2005 Biophysical  Journal  
2003 Chemisty  and Physics of Lipids  
2002 Biophysical  Journal   
 

CIQUIBIC, Córdoba  

For enzyme - free  SM/ Cer  monolayers,  the  LC domains  formed  cover  an  
area  larger  than  expected . Cer-enriched  domains  at  equilibrium  
conditions  contains  about  50 %  of  SM.  

 
In  SMase-domains  present  a high  content  of  Cer, higher  intradomain  

repulsion  and,  as a consequence,  star - like  shaped  domains,  while  
condensed  rounded  domains  formed  in  the  enzyme - free  films . 

 
The self -organization  into  highly  ordered  hexagonal  lattice  patterns  is a 

consequence  of  a enhanced  interdomain  repulsion . Repulsion  is  
lower  in  enzyme - free  monolayers . 

 

Bruno Maggio  
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At  T =  20  ºC :  Solid  Gel  or  S0  phase  is  formed  by  DPPC  16 : 0 (1,2-
Dipalmitoyl -sn-Glycero -3-Phosphocholine)  +  0.5 mol %  DiIC 18 .    

At  T =  20  ºC :  Fluid  phase  is  formed  by  DLPC  12 : 0 PC (1,2-Dilauroyl -
sn-Glycero -3-Phosphocholine)  +  0.5 mol %  BODIPY-PC.  

DPPC 

DLPC 
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z = 17.86 mm 

z = 7.41 mm 

z = 16.18 mm 

A 
   raw image     deconvolution      ROI                 active contour ROI 

B 

  raw data                                             deconvoled data 

  surface                                                active surface 

   polygon                                                          model 

  sphere                                              2-phase sphere 

  projection                                                   projection 

5.2 mm holes         patches 
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Haga clic para modificar el estilo de título 

del patrón 

xDPPC 

T
 [
ºC

]
 

so  

ld  

ld + so  

Xsg Xf 
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Haga clic para modificar el estilo de título 

del patrón 
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2D/3D · Morpho - topology  
 
2014 Medical Image  Analysis  
2013 Development  
2012 European  Biophysics  Journal   
2011 J Microbiol  Methods  
2010 J Struct  Biology  
2010 Development  
2010 Biological  Research  
2010 BBA  
2009 BBA é 

Luis Bagatolli (MEMPHYS, DK)  

Facultad de Medicina, U - Chile  

Miguel Concha  
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 Morpho -genetic mechanisms, form, function in developmental biology  

Transgenic  flh ::GFP  
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Kass M. et al (1988) Int. J. Comp. Vis. 1:321 -331.  
Xu & Prince (1998) Signal Processing 71: 131 -139.  

Original Data        Deconvolved Data 
(www.svi.nl)  
 
 
 
 
 
 
 
 
 
Hand drawn contour                     Snakes  

2D  3D  
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morphology  

topology  
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26                    28                    30                      32                     34                                             38 time (hpf) 

box hight  

box width  

box entropy  

box model  

box elongation  

box length  

box flatness  
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26 hpf  32 hpf  38 hpf  

Similar for a- tubulin,  
ɔ- tubulin,  
Phalloidin, 

ZO- 1 

apical 

basolateral 
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OTF: Object/Optical Transfer Function  
Myoglobin in Action | Picosecond  Laue  Crystallography  Diffraction  Data  
Schotte  et al (2003) Science  

Object  Object M odel  OTF - 1  Object I mage  OTF  

http://www.youtube.com/watch?v=lnKIBZYarzM 
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Diffraction Limited Resulution for a 10m telescope ~ l/D ~ 0.01 arcsec  
is limited to ~ 0.5 arcsec  by the turbulent atmosphere .  
NAOS creates an artificial star at 90 km altitude in the Earth Ës mesosphere. 

The Laser Guide Star is used to correct atmospheric effects  

Object  OTF - 1  Object M odel  OTF  
Object I mage  

2.3 arcsec  
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OTF - 1  Object M odel  

Diffraction Limited Resulution for a 10m telescope ~ l/D ~ 0.01 arcsec  
is limited to ~ 0.5 arcsec by the turbulent atmosphere.  

Object  OTF  
Object I mage  

Hubble  

VLT 
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Confocal Microscopy | From Geometric Optics to Diffraction Theory  
Diffraction: The deviation of an electromagnetic wavefront from the path predicted by geometric optics 
when the wavefront interacts with a physical object such as an opening or an edge.  

10 µm 33 fs 

luz 

OTF - 1  Object M odel  Object  OTF  
Object I mage  



vvv | -> Microscopy  


