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Apoptosis
* Bcl-2 Proteins
e Other Pore-forming proteins
* Mitochondrial dynamics

IL-10, TGF-B
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Confocal Microscopy Single Molecule Microscopy Atomic Force Microscopy




Confocal Microscopy Single Molecule Microscopy Atomic Force Microscopy

Live Cell Imaging

Important results:

* Localization and Morphological
Effects At the Single Cell Level

* Kinetics of Slow Processes

Staurosporine induced apoptosis of Hela
Cells overexpressing Bax-GFP (green) with
stained mitochondria (magenta) .

Aida Pefia Blanco
Raquel Salvador Gallego
Begoiia Ugarte Uribe




Confocal Microscopy Single Molecule Microscopy Atomic Force Microscopy

Fluorescence Recovery After Photobleaching (FRAP)

Fas receptor-GFP overexpressed
in plasma membrane of living
cells

Important results:
* Diffusion
 Mobilities

Fluorescence
Intensity

Florencia Sanchez
Raquel Salvador Gallego

f Membrane biophysics



Confocal Microscopy Single Molecule Microscopy Atomic Force Microscopy

Forster Resonance Energy Transfer (FRET)

A Protein labeled with
Donor Fluorophore
(ex. CFP)
PN

Acceplor
Protein labeled with
Acceptor Fluorophore

PNy
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Sensilized emision Apparant efﬁcienc

COS-7 cells incubated with Equinatoxin

lI-Alexa 488 and Equinatoxin Il-Alexa
555.

Important results:
* Interactions

Kushal Das
Raquel Salvador Gallego

% Membrane biophysics



Confocal Microscopy Single Molecule Microscopy Atomic Force Microscopy

Fluorescence Correlation Spectroscopy

G (1) = {i:':-F{ry-EF:fr + 7))
{(F}

t r

Important Results:
* Accurate concentration of particles
« Diffusion coefficient = Size of a molecule

 Mlembrane biophysics



Confocal Microscopy Single Molecule Microscopy Atomic Force Microscopy

Two-color Fluorescence Cross Correlation Spectroscopy

Green auto-correlation
Red auto-correlation
Laser I \ _
_ Cross-correlation

Pinhole (b) e ®
m]
% Red ...Apart ...Together
channel /\ /\ 5
Dichroic
G
mirror eer A A;
channel Time

Important Results:
« Diffusion characteristics (D)

* Interaction (K)

' Membrane biophysics




Confocal Microscopy

Single Molecule Microscopy

Fluorescence Correlation Spectroscopy

Solution
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» Membrane biophysics

Atomic Force Microscopy

Plasma Membrane

scan direction

i

Mitochondria

Stephanie Bleicken
Joseph Unsay




Single Molecule
Confocal Microscopy I\ﬁicroscopy Atomic Force Microscopy

Total Internal Reflectance Fluorescence (TIRF) Microscopy

Total Internal Reflection Fluorescence

Evane;»cent Wavefront Aqueous
Medium
Fluorophores (n=1.33-1.37)

Excited
Interface Fluorophore

. B Glass
—Microscope

Slide
(n=1.518)

l =
Incident Reflected
Angle Light Waves

Laser
Excitation—

Epifluorescence TIRF

VEGF receptor 2-GFP
overexpressed in HEK cells

Important Results:
Interactions and Dynamics ONE MOLECULE/PARTICLE AT A TIME

x Membrane biophysics




: Single Molecule
Confocal Microscopy I\iicroscopy Atomic Force Microscopy

Stoichiometry of Particles using TIRF

Intensity

1 2 3 45 6

) Katia Cosentino
No. of subunits
Eduard Hermann

Yamunadevi Subburaj




Single Molecule

Confocal Microscopy s

Atomic Force Microscopy

Particle Tracking in TIRF

COS-7 cells incubated with Equinatoxin lI-Alexa 488

x Membrane biophysics



Single Molecule : :
Confocal Microscopy I\iicroscopy Atomic Force Microscopy

Detection
over time

Trajectory Q Trajectory &
determination £ R analysis g
——— O -E
3 2 %
>

X coordinate Time lag (s)

Brownian motion

Confined diffusion

o 02 04 06 08 1,0
Time lag (s)

Katia Cosentino
Yamunadevi Subburaj




Atomic Force
Microscopy

Confocal Microscopy Single Molecule Microscopy

Important Results:
Phlgaiots N, 2 cantilever  High-resolution imaging (nm to sub-
Hm in xy, and nm in z)
* Force measurements

A Membrane

42. Thickness

-
o

Breakthrough
Force

Force (nN)

30 20 -10 0 10 20
Tip Sample
Separation (nm)

Katia Cosentino
Joseph Unsay




Other Capabilities

* Biochemistry

— Full range of biochemistry techniques for cloning, and
protein purification

— Expertise in cell culture

 Computational Approaches
— Software development for data analysis
— Particle-based simulations

Membrane biophysics




Confocal Microscopy Single Molecule Microscopy Atomic Force Microscopy
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Live Cell Imaging
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Force Spectroscopy

Biochemistry +
Computational

A
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' Membrane biophysics
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