Laboratary for Bj LM .| '!|L "| C:;:,
S Welcome / Bienvenidos R |
-ientific mage alysis NS = \
CIMT ez Microscopia y Procesamiento de Imagenes M| M e,
MEDICA

Microscopia para el Estudio
de Biofilms Bacterianos

------- oy b by oy Wiy e § b Qa0

,,,,, oo ey e Labaoratory for Scientific Image Analysis (SCLAN-Lab)
e - N M 3000 - . - - - .= — - - . - -
Centro de Informatica Médica y Telemedicina (CIMT)
Centro Macional en Sistemas de Informacion en Salud (CEMS)
Biomedical Meuroscience Instituta (BMI)
Institute of Biomeadical Sciences (ICBM)
Anatomy and Developrental Biology Program
Escuela de Postgrado
Facultad de Medicina, Universidad de Chila

Prof. Dr. Steffen Hartel: www.scian.cl / www.cimt.cl / www.cens.cl

MEDICINA



Welcome

ientific mage

l. Image Adquisition

la]-> Fundamentos de la microscopia confocal

Ib]-> Fundamentos de la fluorescencia
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Research in Medical Informatics
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We are a scientific institution seeking to establish the

knowledge production as a fundamental engine for
the social, cultural and economic development of the
country.




Y
& '
Q9

NEUROSCIENCE
INSTITUTE (

e
"""'------
aus® ftraa,, .
guntt Traa, gy
",
N,
e

., BIOMEDICAL

~I7

.

Sub-cellular Cellular Supra-cellular
functional function development
dynamics & morphology = & networks

Plasticity Systems Clinical
& behaviour neuroscience SIES

_ _ Image and signal processing
Biomathematics

Biomedical informatics & telemedicine Applied
Neuromedicine
&

, : : _ Technology
I Neurodegenerative disease (ALS, Parkinson, Alzheimer)
Psychiatric diseases (Schizophrenia) I
Students - Postdocs - Young investigators - Clinicians - Entrepreneurs
Advanced instrumentation - Animal facilities - Communications & events - Scientific & innovation

MOLECULAR
CELL BIOLOGY

., B 17 groups
R e [ 45 magister
52 PhD
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285 s
2017

Publications
2011-2017 Becas Puente (42/30) y Proyectos Semilla (18)

28 postdocs
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" Latin America
Bioimaging

Tecnologias de bioimaging existentes en el pais.

FONDEQUIP ...

~40 microscopios Opticos y electronicos con financiamiento
estatal FONDEQUIP (2011 Y)

https://servicios.conicyt.cl/buscadorequipos/#/search_result/microscopio
La Red de Equipamiento Cientifico Avanzado: https://redeca.med.uchile.cl

Santiago y universidades e institutos publicos/privados
concentran la mayor cantidad de equipamiento

0 10 microscopios @REDECA (F-Med, U. de Chile)

0 7 entre CEMC y otras facultades (F-Med, U. de Chile)
0 6 microscopios Opticosy 2 TEM 2 SEM a @ PUC

0 9 microscopios @ CMA Bio Bio (U. Concepcion)

0
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https://servicios.conicyt.cl/buscadorequipos/#/search_result/microscopio
https://redeca.med.uchile.cl/

Organizacion de la oferta nacional de training/educacion/divulgacion.
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GLOBAL
B | ' | M AG | N G Home What we do? Imaging Communities Contacts
growing collaboration

The international network of cutting-
edge bioimaging facilities and
communities

Exchange of Working
Experience Training Shadowing Groups

https://globalbioimaging.org
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Joaquin Torres Garcia

Uruguayo, pintor y pensador,

PENSAR ES GEOMETRIZAR

La geometria es como un
teclado de | engu

€ curvas, regul a
rectas, angulos,
circunferencias,

€ son | os pocos
universales con que se
puede expresar todo !!!!

Montevi deo, Barcel ona, Par 2 s, NY ¢&é
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(&SCiAR Concept Map AIB)

Mathematical Computational Methods for Microscopic Image Analysis

Skeletonization Optical Flow Active Boundaries Mumford-Shah
mesh contraction, point clouds, parametric, implicit, motion parametnc and implicit boundary Ambrosio-Tortorell, Chan-Vese,
estimation, tracking, ... models, snakes, AASM, parametric and implicit

subjective boundaries functionals

High level image analysis tasks

Level Sets Distance Maps Meshing
leformat) 3 ntra and int reglon ), \ ! hing

netrcs

Adaptive Strategies Solvers

Indary volum erarchy, space 4 o1 Y hods, muitigrid

Low level numerical & combinatorial algorithms

High Performance Computing

cluster, muiticore processing, GPUs, .

Camputina resoaures




—

1/ 06 £

A - Image Acquisition ) Oaianed_Hpc Connectivity & Storage R e R HPC Implementations
\\J DEDECA @ REDECA r R e by BioMed-HPC & v s @ SCIAN-Lab

Registration & Restoration

| !

Motion Estimation

Deconvolution

Segmentation —>

Tracking Motion Fields

| |

Shape, Topology, Organization Speed, Persistence, Motion Patterns

3D Adjacent
Surface Meshes

Tracking 3D
Surface Meshes

SPATIAL DESCRIPTORS l TEMPORAL DESCRIPTORS

Physical-Computational Modelling

3D Vertex
Modelling

MODELLING DESCRIPTORS

V Castafieda, M Cerda, F Santibafiez, 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
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Storage &
High Performance Computing

Microscopy &

Scientific Image & Data Processing Physical Manipulation

/A €£ REDECA Registration & Restoration - REDECA el
) . Y
75’(\% Advanced Data & Health ¢ * Advanced Microscopy ;f.’?\ﬁv

SASIBA s e Motion Estimation

egmentation ] i . .
Data Center Tracking ; Motion Fields Optical Tweezers
(]
300TB v v @A pro
plets
192x3 GB ram v , 0‘.*9
Shape, Topology, Organization Speed, Persistence, Motion Patterns
3 FRET

BioMed-HPC O‘

REUNA % * SPATIAL DESCRIPTORS v +  TEMPORAL DESCRIPTORS

NLHPC (gj g V - m gﬁ‘l Laser Ablation

ﬁ- Physical-Computational Modelling O
OElzE ALPACA Shape Analysis

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

i

for Image Processing

image acquisition

Computer Vision(Ommer lab)

Digital Image FProcessing (Jahne lab)

Image and Pattern Analysis (Schndrr lab)

Image Processing and Modelling (Garbe lab)
rMultidimensional Image Processing (Hamprecht [ab)

registration & restoration

!

segmentation

|

!

motion estimation

tracking motion fields

!

shape, topology, organization

speed, persistence, motion patterns

SPATIAL DESCRIPTORS

TEMPORAL DESCRIPTORS

V Castafieda, M Cerda, F Santibafez, J Jara, E Pulgar, K Palma, ...
Computational methods for analysisof dynamic events in cell migration,

Current molecular medicine 14 (2), 291-307

box model



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
Biologia del Desarrollo

(se)

image acquisition

registration & restoration

! !

motion estimation
segmentation —tr .
tracking i motion fields boxmodel
shape, topology, organization speed, persistence, motion patterns
SPATIAL DESCRIPTORS TEMPORAL DESCRIPTORS

V Castafieda, M Cerda, F Santibafez, 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

Qgﬁﬁf,ﬁ,cmoﬂs ¥ Cerda, Neéstor Sepulveda, Daniela Flores, Victor Castaneda, Masazumi Tada, Steffen Hartel, Miguel Concha
—— 5D in vivo Microscopy Image Processing Modelling—

N VIvo microscopy

2D x/y-image - vortex & random

Aem=520nm O strength of EVL dragging 0.8 walk models

Hypothesis Testing

full simulation wild type (-) random walk Rac1-T17N (-) border attraction e-cad-MO
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Laboratory for

www.sclan.cl

Atacama Large Millimeter/submillimeter
Array (ALMA), 66 Antenna, 5000 m

E-ELT European
Extremely Large
Telescope, 39 m, 3000 m
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Extraterrestrial Monster Science produces:
TeraB, PetaB, ExaB, ZettaB, YottaB

Metric prefixes

é Tera is a unit prefix
In the metric system

Prefix Symbol 1000™ 10" Decimal

1000  10%* 1000000 000000 000000 000 000  septillion

H'ﬁ denoting mu|tip|icati()n - 10007 102" 1000000000000000 000000 sextillion
o P— ox 1000 1078 1000000 000000 000000 quintillion
4/ by 10E12 or 1000°  10'¢ 1000 000 000 000 000 quadrillion
! 1.000.000.000.000! 1000* 10" 1000000 000000 trillion
; giga 1000°  10° 1000000000  billion
i mega V] 1000% 10° 1000000  million
. é Tera |S derlved from kilo . | 1|:|'—3 1000 thousand
§ , - hecto h 10< 100 hundred
Greek Uy ) Utras), doca  d g 0 e
meaningi monst er (e L = i
| centi C 221072 0.01 hundredth
¢ Tera was confimed  [(SENENCRINEREN o
for use In the Sl In nano = 407 0.000000 001 billionth

1960é . Wiki ! pico ~107'% 0.000000 000001 trillionth

femto *107"% 0.000000 000000 001 quadrillionth
atto : g 107"¥ 0.000000 000000 000001 quintillionth
107" 0.000 000 000 000 000 000 001 sextillionth

1072% 0.000000 000000 000000 000 001 septillionth
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The Scale of the Universe https://htwins.net/scale?
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The Scale of the Universe https ://htwins.net/scale2
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https://htwins.net/scale2

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

Particula de arcilla

1 micrometro

7o\ Cromosoma X

0.000001 m s

Longltud de onda
de la luz violeta

VAVAY,

Longitud de onda Cromosoma Y
de la luz roja
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redeca.med.uchile.cl

INSTITUTO
DE CIENCIAS
BIO M E DICAS FA(.I.ll'ADD.[ MEDICINA

| /
(/r\h\ E( A Inicio  Quienes somos  Unidades de Servicios v Contacto

Bienvenid@sa REDECA

REDECA provee apoyo tecnoldgico, accesoy acompafiamiento en el uso de servicios y
equipos avanzados. Usuarios de la institucion y externos pueden solicitar asistencia para la

seleccion de servicios o0 equipos adecuados a sus desafios experimentales, el
almacenamiento y el analisisde susdatos.

i REDECAE haz ciencia con nosotros !



|-> Perkin Elmer Spinning Disk  with laser ablation




| -> Deconvolution

box model

box length
box hight
box width

box elongation
box flatness
box entropy

£
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34 38 time (hpf)
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' |-> Perkin Elmer Spinning Disk with

Micropoint Laser Ablation.

2021 RyRmediated Ca2+ release elicited by neuronal activity induces nuclear Ca2+
signals, CREB phosphorylation, and Npas4/RyR2 expression P Lobos, A Cordova, |
Vega-Vasquez, OA Ramirez, 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 Ramirez,A Cordova, M Cerda, P Lobos, SHartel, £ Cell Calcium 96, 102399

10 pm



' |-> Perkin Elmer Spinning Disk

Austrolevias Nigripinnis, Microinyeccion mRNA para la expresion de LifeAct-GFP
(actina). migracion de Deep Cells (DC) a traves 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
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- vibrations

- computational backbone i
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Couve -Lab PALM Vtarar 200, Bliplane 3D



Pulgar, Keller, Concha, unpublished
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Figure 1| Four-lens SPIM setup

Ulrich Kubitscheck Jan Huisken
Bonn Dresden



