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I. Image Adquisition

Ia|-> Fundamentos de la microscopía confocal

Ib|-> Fundamentos de la fluorescencia

II. Deconvolution

III. Segmentation
IV. Analisys
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Joaquín Torres García 1874-1949

Richard Feynman (1918-1988) 

Maria Goeppert -Mayer 1906-1972

René Descartes (1596-1650) 

Mats Gustafson 2006 - 2011

E Betzig S Hell                 W Moerner

Ernst Abbe 1840- 2005



Basic Science

FONDECYT
ANID

Institutes

ICM / ICBM

Scientific Platforms

FONDEF 
ANID

Human Capital Formation &
Research in Medical Informatics 

DAAD / DFG / STIC-AMSUD / NIH / BID

SCIAN-Lab Members

PIs Biophysics / Computer Science
PostDocs  / Young Academics     Biology / Computer Sc / Electric Engineer / Mathematics 
PhD - students                Computer Sc / Electric Engineer / Biochemistry 
Master - students            £ Medical Technology / Electric Engineer / Medical Informatics
Undergraduate               Computer Science/Biology
Research ±Assistants       Medicine / Computer Sc / Electrical Engineer / Biology
Technicians       Biotechnology / Labtechnician / Administration



IPOL

Colocalization
2021 Traffic
2021 Cell Calcium
2017 Frontiers Molecular Neuroscience
2015  Gene
2014  Chromatine Research
2014  Frontiers Molecular Neuroscience
2012  PLosOne

- Image Processing & Microscopy
2D/3D · Morpho -topology, Motion estimation, Tracking
2021 Frontiers in Cellular and Infection Microbiology
2020 Journal of Microscopy
2018 Immunobiology
2017  Brain
2017  Nature Communications
2017  Developmental Dynamics
2016  Journal of Physics: Conference Series
2016  Cell Reports
2016  Pathogens and Disease
2015  Acta Tropica
2015  J of Clinical and Experimental Pathology
2015  The American Journal of Tropical Medicine
2014  Current Molecular Medicine
2014  Medical Image Analysis
2013  Development
2012  European Biophysics Journal 
2012  PLosOne

2021 Nature Methods
2021 Clinical and Experimental Dermatology
2018 PLOS Medicine
2018 Computer PhysicsCommunications
2017  Computers in Biology and Medicine I y II
2016  Computers in Biology and Medicine I
2015  Science Translational Medicine
2015  IPOL
1/02 HDDD Sq`mr`bshnmr nm O`ssdqm @m`kxrhr £
2013  Biological Cybernetics

- (Bio)Medical Informatics
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Students  - Postdocs  - Young investigators  - Clinicians  - Entrepreneurs

Advanced instrumentation   - Animal facilities  - Communications & events  - Scientific & innovation

Image and signal processing 

Biomedical informatics & telemedicine 
Biomathematics  

Neuropathology 

Applied 
Neuromedicine
&
Technology  

Psychiatric diseases (Schizophrenia)

Neurodegenerative disease (ALS, Parkinson, Alzheimer)

Sub-cellular
functional 
dynamics

Cellular
function 
& morphology

Supra-cellular
development 
& networks

Plasticity 
& behaviour

Systems  
neuroscience 

Clinical
studies  

17 groups 
45 magíster 
52 PhD
28 postdocs



Tecnologías de bioimaging existentes en el país.

~40 microscopios ópticos y electrónicos con financiamiento 

estatal FONDEQUIP (2011 Ÿ)
https://servicios.conicyt.cl/buscadorequipos/#/search_result/microscopio

La Red de Equipamiento Científico Avanzado: https://redeca.med.uchile.cl

Santiago y universidades e institutos públicos/privados 

concentran la mayor cantidad de equipamiento

ǒ 10 microscopios @REDECA (F-Med, U. de Chile)

ǒ 7 entre CEMC y otras facultades (F-Med, U. de Chile)

ǒ 6 microscopios ópticos y 2 TEM 2 SEM a @ PUC 

ǒ 9 microscopios @ CMA Bio Bio (U. Concepción)

ǒ ...

FONDEQUIP ... 

https://servicios.conicyt.cl/buscadorequipos/#/search_result/microscopio
https://redeca.med.uchile.cl/


Organización de la oferta nacional de training/educación/divulgación.

Talleres, Cursos de postgrado, 
Summer Schools anuales.

https://www.latambioimaging.org

https://www.youtube.com/channel/UCbJbH590dYWqgmtn-0MaIug/videos

https://www.latambioimaging.org/


https://globalbioimaging.org

https://globalbioimaging.org/


La geometría es como un 
teclado de lenguajes é

é curvas, regulares o no, 
rectas, ángulos, 
circunferencias, arcos é

é son los pocos elementos 
universales con que se 
puede expresar todo !!!!

Joaquín Torres García

Uruguayo, pintor y pensador,

Montevideo, Barcelona, Par²s, NY é

PENSAR ES GEOMETRIZAR



morfología

topología

UNIVERSALISMO 
CONSTRUCTIVO

tiempo
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V Castañeda, M Cerda, F Santibáñez, J Jara, E Pulgar, K Palma, ... Computational methods for analysisof dynamic events in 
cell migration , Current molecular medicine 14 (2), 291-307

https://scholar.google.com/citations?view_op=view_citation&hl=es&user=pC1AX9AAAAAJ&cstart=20&pagesize=80&sortby=pubdate&citation_for_view=pC1AX9AAAAAJ:NaGl4SEjCO4C


1/10 £

A global view of standards for open image data formats and repositories JR Swedlow, P Kankaanpää, U Sarkans, W Goscinski, 
G Galloway, ..., Nature Methods , 1-7

https://scholar.google.com/citations?view_op=view_citation&hl=es&user=pC1AX9AAAAAJ&sortby=pubdate&citation_for_view=pC1AX9AAAAAJ:V3AGJWp-ZtQC


V Castañeda, M Cerda, F Santibáñez, J Jara, E Pulgar, K Palma, ... 
Computational methods for analysisof dynamic events in cell migration , 
Current molecular medicine 14 (2), 291-307

https://scholar.google.com/citations?view_op=view_citation&hl=es&user=pC1AX9AAAAAJ&cstart=20&pagesize=80&sortby=pubdate&citation_for_view=pC1AX9AAAAAJ:NaGl4SEjCO4C


Miguel Concha
Biología del Desarrollo

V Castañeda, M Cerda, F Santibáñez, J Jara, E Pulgar, K Palma, ... 
Computational methods for analysisof dynamic events in cell migration , 
Current molecular medicine 14 (2), 291-307

https://scholar.google.com/citations?view_op=view_citation&hl=es&user=pC1AX9AAAAAJ&cstart=20&pagesize=80&sortby=pubdate&citation_for_view=pC1AX9AAAAAJ:NaGl4SEjCO4C


2017 Extra-embryonic tissue spreading directs early embryo morphogenesis in killifish. German Reig, Mauricio 

Cerda, Néstor Sepúlveda, Daniela Flores, Victor Castaneda, Masazumi Tada, Steffen Härtel, Miguel Concha
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Very Large Telescope (VLT),  

4 Telescopes, 8m, 2600 m

Atacama Large Millimeter/submillimeter

Array (ALMA), 66 Antenna, 5000 m

E-ELT European 

Extremely Large 

Telescope, 39 m, 3000 m

vvv www.scian.cl
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Haga clic para modificar el estilo de título 

del patrón

Extraterrestrial Monster Science produces: 

TeraB, PetaB, ExaB, ZettaB, YottaB

é Tera is a unit prefix

in the metric system

denoting multiplication

by 10E12 or

1.000.000.000.000 !

é Tera is derived from

Greek ŰɏɟŬɠ(teras),

meaning ñmonsterò.

é Tera was confirmed

for use in the SI in

1960é. Wiki !

vvv www.scian.cl



The Scale of the Universe https://htwins.net/scale2

https://htwins.net/scale2
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https://htwins.net/scale2


The Scale of the Universe https ://htwins.net/scale2

https://htwins.net/scale2


Bienvenid@sa REDECA

REDECA provee apoyo tecnológico, acceso y acompañamiento en el uso de servicios y
equipos avanzados . Usuarios de la institución y externos pueden solicitar asistencia para la
selección de servicios o equipos adecuados a sus desafíos experimentales, el
almacenamiento y el análisisde susdatos.

¡ REDECA£ haz ciencia con nosotros !

redeca.med.uchile.cl



|-> Perkin Elmer Spinning Disk with laser ablation
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box hight

box width

box entropy

box model

box elongation

box length

box flatness

| -> Deconvolution



|-> Perkin Elmer Spinning Disk with 

Micropoint Laser Ablation.

2021 RyR-mediated Ca2+ release elicited by neuronal activity induces nuclear Ca2+
signals, CREB phosphorylation , and Npas4/RyR2 expression P Lobos, A Córdova, I
Vega-Vásquez, OA Ramírez, T Adasme, ... Proceedings of the National Academy of
Sciences118 (33)

2021 Ryanodine receptor -mediated Ca2+ release and atlastin-2 GTPase activity
contribute to IP3-induced dendritic Ca2+ signals in primary hippocampal neurons,
OA Ramírez,A Córdova, M Cerda, P Lobos, S Härtel, £ Cell Calcium 96, 102399



|-> Perkin Elmer Spinning Disk

Austrolevias Nigripinnis , Microinyección mRNA para la expresión de LifeAct-GFP
(actina). migración de Deep Cells (DC) a través del Enveolpping Layer (EVL). (G.Reig)



Scian/Leo -Lab: Perkin Elmer Spinning Disk with laser ablation

SCIAN -Lab Leica TCS LSI Super Zoom Spectral Confocal  + Superresolution Optical Fluctuation Imaging SOFI



Jörg Enderlein

Gôttingen

Dertinger et al 2009 PNAS COS7 myc-GABABR1 conjugados con QDots 525 nm

Mayor Challenges :

- vibrations

- computational backbone

- sustainability



Scian/Leo -Lab: Perkin Elmer Spinning Disk with laser ablation

SCIAN -Lab Leica TCS LSI Super Zoom Spectral Confocal  + Superresolution Optical Fluctuation Imaging SOFI

Couve -Lab PALM Vtarar 200, Bliplane 3D



Ulrich Kubitscheck

Bonn

Jan Huisken

Dresden

Pulgar, Keller, Concha, unpublished


