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1) Denominacion del Curso:
Advanced Fluorescence Microscopy Techniques. Dynanmiics through the microscope:

Fluorescence correlation spectroscopy

L.a) Cardcter del curso: Doctorado y Postgrado

2) Fecha de iniciacién: 3 de septiembre de 2007 Fecha de finalizacién: 7 de septiembre de
2007

3) A dictarse en: Departamento de Fisica

4) Docentes:

4a) Responsable:

Dr. Oscar Martinez, Departamento de Fj isica, FCEyN. Profesor Titular plenario.

4b) Auxiliares:

Dra. Valeria Levi, investigadora adjunta de CONICET, departamento de Fisica, F CEyN.
Lic. Laura Estrada, ayudante de primera, Departamento de Fisica, FCEyN

4c) Invitados:

Enrico Gratton, Professor

University of California, Irvine

Department of Biomedical Engineering

Irvine, CA, USA
Enrico Gratton was born in Merate (Como) Italy in 1946. He received his doctorate degree in physics
from the University of Rome in 1969. From 1969 to 1971 he was a post-doctoral fellow at the Istituto
Superiore di Sanité in Italy. He went to the University of Illinois at Urbana-Champaign (UTUC) in
1976 and began his work as a research associate in the Department of Biochemistry. In 1978, he was
appointed assistant professor in the Department of Physics of the University of Illinois at Urbana-
Champaign (UIUC). In 1989, he was promoted to professor. Dr. Gratton's laboratory has reached
international recognition for the development of instrumentation for time-resolved fluorescence
spectroscopy using frequency domain methods.
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In 1986, Dr. Gratton was awarded a grant from the National Institutes of Health, National Center for
Research Resources, to establish the first national facility dedicated to fluorescence spectroscopy: the
Laboratory for Fluorescence Dynamics (LFD). The LFD, housed in Loomis Laboratory of Physics at
UIUC, is a state-of-the-art fluorescence laboratory for use by local, national, and international
scientists, It has a dual and equal commitment to research and development of fluorescence
instrumentation and theory and to service in a user-oriented facility. Dr. Gratton's rescarch interests
are varied and many; they include design of new fluorescence instruments, protein dynamics, hydration
of proteins, and LR. spectroscopy of biological substances. Dr. Gratton has authored or co-authored
over 400 publications in refereed scientific journals.

Andre M.O. Gomes, Professor

Laboratério de Termodinimica de Proteinas e Estruturas Virais Gregorio Weber

Instituto de Bioguimica Médica

Universidade Federal do Rio de Janeiro

Brasil
Andre M.O. Gomes was born in Rio de Janeiro, Brazil in 1975. He received his doctorate degree in
Biological Chemistry from the Federal University of Rio de Janeiro (UFRJ) in 2002. He works at the
Gregorio Weber Laboratory of Thermodynamics of Proteins and Viruses at the UFRJ. In 2002, he got
a position as Associate Professor at the Medical Biochemistry Institute at the same University and from
2004 to 2006 he joined the Laboratory for Fluorescence Dynamics (LFD) at the University of Illinois
at Urbana-Champaign as a postdoctoral fellow.
Dr. Gomes' research interests are in the area of the structural biology of viruses, virus-cell interaction
and protein-protein, protein-lipid and protein-nucleic acid interactions. His current projects involve the
use of fluorescence spectroscopy, hydrostatic pressure and two-photon microscopy, including single
particle tracking and fluorescence correlation spectroscopy (FCS), for the study of viral particles
inactivation, assembly and infection of cells.

Luis Felipe Aguilar Cavallo, Professor

Departamento de Biotecnologia

Escuela de Ciencias Agropecuarias

Universidad de Vifia del Mar

Chile
Luis Aguilar was born in Chile and received his PhD in Chemistry from the Catholic University of
Valparaiso. In 1999, he was awarded a postdoctoral grant from CONICYT (The National Committee
of Sciences and Technology), Chile. In 2000 he was a post-doctoral fellow at the Crocker Nuclear
Laboratory, University of California, Davis in USA. Since 2001 he has been the Director and principal
Investigator of the Laser Laboratory at the Catholic University of Valparaiso. In 2003, he was
appointed full professor in the School of Agriculture Sciences at the University of Vifia del Mar, Chile,
where he is the Director of the Biotechnology program.
Dr. Aguilar's research interests are protein-lipid interactions and enzymalic kinetics. His current
projects involve the use of fluorescence spectroscopy for the study of Influence of the lipids domains
in the membrane proteins conformation and function.

Susana Sanchez, PhD
University of California, Irvine
Laboratory for Fluorescence Dynamics
Irvine, CA, USA
Susana Sénchez was born in Chile and received her doctorate degree in Chemistry from the Catholic
University of Valparaiso. In 1997, she joined the Laboratory for Fluorescence Dynamics (LFD) at the
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University of Illinois at Urbana-Champaign as a post doctoral fellow. Since 2001 she has been the El curso sera tedrico-practico y contara con sesiones de discusion general. Ademds, se realizara

User Coordinator of the LFD,
Dr. Sanchez research interests are in the area of protein-protein and protein-lipid interactions. Her

una sesién de posters para que los alumnos expongan sus proyectos de investigacion. Buscamos

current projects involve the use of two-photon microscopy, including FCS and Laurdan GP imaging, ¢ 6 1 4 ; g ’
for the study of cholesterol remaval by HDL particles from artificial systems such as Giant Unilamellar que en esta sesion los alumnos puedan discutir con los docentes, aplicaciones de las técnicas
Vesicles (GUVs) and cells. aprendidas en el curso a sus temas especificos de investigacion.

Andrea C. Oliveira, Professor El idioma ser4 inglés.

Laboratério de Termodinfimica de Proteinas e Estruturas Virais Gregorio Weber

Instituto de Bioquimica Médica

Universidade Federal do Rio de Janeiro

Brasil 9) Puntaje solicitado para las Carreras de Doctorado de esta Facultad
Andrea Cheble de Oliveira was born in Rio de Janeiro, Brazil in 1972, She works at the Gregorio
Weber Laboratory of Thermodynamics of Proteins and Viruses at the UFRJ. In 2001, she gota
position as Associate Professor at the Medical Biochemistry Institute at the same university, and from

Se solicita para las Carreras de Doctorado de esta Facultad un puntaje de tres puntos.

2004 to 2006 she joined the Laboratory for Fluorescence Dynamics (LFD) at the University of Illinois 10) Arancel propuesto
at Urbana-Champaign as a postdoctoral fellow.
Dr. Oliveira's research interests are in the area of the structural biology of viruses, virus-cell interaction No se propone arancel para el curso

and protein-protein, protein-lipid and protein-nucleic acid interactions. Her current projects involve the
use of fluorescence spectroscopy, hydrostatic pressure and two-photon microscopy, including single
particle tracking and fluorescence correlation spectroscopy (FCS), for the study of viral particle
inactivation, assembly and infection of cells.

11) Honorarios:

No se solicitan honorarios para los docentes.

5) Cantidad de horas totales de duracion del curso:
T 12) Programa del curso

50 horas (Se incluye las horas de tedricos, laboratorios, discusion general y las horas

requeridas para el examen que se tomara posteriormente al curso) Programa teérico resumido

Horas semanales tedricas y problemas: 27 hs 1. Principles of Fluorescence

* Basic Spectral Properties
* Jablonski Diagram and Stokes' shift

Horas semanales de clases de trabajos pricticos: 18 hs

6) Condiciones de ingreso: * Excitation and Emission Spectra

El curso esté dirigido a estudiantes de postgrado en las 4reas de Biologia, Quimica, Fisica, * Polarization/Anisotropy

Medicina, Farmacia, Bioquimica y Biotecnologia. * Fluorescence Lifetime
* Fluorescence Quenching and Resonance Energy Transfer (FRET)

7) Nimero de alumnos: 40.

2. Introduction to Microscopy
i : ; i
8) Modalidad del dictado del curso. Forma de evaluacion Shetviow of Optinal Misrasmony
A :
La evaluacion se realizara con un examen escrito final que se tomaré en la semana siguiente al el
v :
i Fluorescence Microscopy
* Confocal and Multiphoton Microscopy
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7. Michelle A Digman, Claire M Brown, Parijat Sengupta, Paul W Wiseman, Alan R Horwitz,
and Enrico Gratton. Measuring fast dynamics in solutions and cells with a laser scanning
microscope. Biophys J 89(2):1317-27, 2005.

8. Susana A Sanchez and Enrico Gratton. Lipid-protein interactions revealed by two-photon

3. Fluorescence Correlation Spectroscopy (FCS)
* Theoretical Aspects of FCS

* Photon Counting Hist . :
et el microscopy and fluorescence correlation spectroscopy. Acec Chem Res 38(6):469-77, 2005.
* Point and i
nd Besimag FOS 9. Theodore L Hazlett, Qiaogiao Ruan, and Sergey Y Tetin. Application of fluorescence
* Image Correlation Spectroscopy correlation spectroscopy to hapten-antibody binding. In Protein-Ligand Interactions (Vol.

305). pp. 415-438, 2005. ISBN 1592599125.

10. Qiaogiao Ruan, Melanie A Cheng, Moshe Levi, Enrico Gratton, and William W Mantulin.
Spatial-temporal studies of membrane dynamics: scanning fluorescence correlation
spectroscopy (SFCS). Biophys J 87(2):1260-7, 2004.

Laboratorio 11. Susana A Sanchez, Juan E Brunet, David M Jameson, Rosalba Lagos, and Octavio
Monasterio. Tubulin equilibrium unfolding followed by time-resolved fluorescence and
fluorescence correlation spectroscopy. Protein Sci 13(1):81-8, 2004.

4. Introduction to Fluorescence Lifetime Imaging Microscopy (FLIM)

* Fluorescence Microscopy: the basics of widefield and confocal microscopies.

* Point FCS: determination of diffusion coefficients, microviscosity and association of proteins. 12. Joachim D Miiller and Enrico Gratton. High-pressure fluorescence correlation spectroscopy.
* Scanning FCS Biophys J 85(4):2711-9, 2003.

* Raster Image Correlation Spectroscopy 13. Joachim D Miller, Yan Chen, and Enrico Gratton Fluorescence correlation spectroscopy In
* Simulations of FCS and RICS data and analysis of experimental data. WM“MMWEMMNMMM_W WMMEMMM%MM% _wumrﬁwm.um.mmm.oumﬂww%mwomm&mic: S

14. Yan Chen, Joachim D Miiller, Qiaogiao Ruan, and Enrico Gratton. Molecular brightness
characterization of EGFP in vivo by fluorescence fluctuation spectroscopy. Biophys J
82(1):133-44, 2002.

15. Ettore Bismuto, Enrico Gratton, and Don C Lamb. Dynamics of ANS binding to tuna

13) Bibliografia

Articulos en revistas y libros

1. Elson EL. Quick tour of fluorescence correlation spectroscopy from its inception. J Biomed apomyoglobin measured with fluorescence cotrelation spectroscopy. Biophys J 81(6):3510-
Opt. 2004 Sep-Oct;9(5):857-64. 21, 2001.

2. Berland E.s Eﬂo,_.mmaanoq correlation spectroscopy: a new tool for quantification of 16. Susana A Sanchez, Yan Chen, Joachim D Miiller, Enrico Gratton, and Theodore L Hazlett.
molecular interactions. Methods Mol Biol. 2004;261:383-98. Solution and interface aggregation states of Crotalus atrox venom phospholipase A2 by two-

3. Bulseco DA, Wolf DE. Fluorescence correlation spectroscopy: molecular complexing in photon excitation fluorescence correlation spectroscopy. Biochemistry 40(23):6903-11, 2001.

solution and in living cells. Methods Cell Biol. 2003;72:465-98. 17. John S Eid, Joachim D Miiller, and Enrico Gratton. Data acquisition card for fluctuation
correlation spectroscopy allowing full access to the detected photon sequence. Rev Sci
Instrum 71(2):361-368, 2000.

18. Yan Chen, Joachim D Miiller, Peter T So, and Enrico Gratton. The photon counting histogram
in fluorescence fluctuation spectroscopy. Biophys J 77(1):553-67, 1999.

19. Keith M Berland, Peter T So, Yan Chen, William W Mantulin, and Enrico Gratton. Scanning
two-photon fluctuation correlation spectroscopy: particle counting measurements for detection
of molecular aggregation. Biophys J 71(1):410-20, 1996.

4. Thompson NL, Lieto AM, Allen NW. Recent advances in fluorescence correlation
spectroscopy. Curr Opin Struct Biol. 2002 Oct;12(5):634-41.

5. Medina MA, Schwille P. Fluorescence correlation spectroscopy for the detection and study of
single molecules in biology. Bioessays. 2002 Aug;24(8):758-64.

6. Enrico Gratton, Sophia Y Breusegem, Nicholas P Barry, Qiaoqiao Ruan, and John S Eid.
Fluctuation correlation spectroscopy in cells: Determination of molecular aggregation. In
Biophotonics: Optical Science and Engineering for the 21st Century (Vol. XVIII). By X Shen
and R van Wijk (Editors). Springer Verlag, pp. 1-14, 2006. ISBN 0387249958. 20. Claus Czeslik, R Jansen, M Ballauff, A Wittemann, Catherine A Royer, Enrico Gratton, and

Theodore L Hazlett. Mechanism of protein binding to spherical polyelectrolyte brushes

: +54(11)-4576-3426 C1428EHA - Buenos Aires - Argentina FAX : +54(11)-4576-3426
E-mail: oem @df.uba.ar E-mail: oem@df.uba.ar




21.

22

23,

24

25.

26

27.

28

29,

30.

31

Ciudad Universitaria - Pabelldn |
C1428EHA - Buenos Aires - Argenlina

UNIVERSIDAD DE BUENOS AIRES

FACULTAD DE CIENCIAS EXACTAS Y NATURALES
Departamento de Fisica
Laboratorio de Electrénica Cuantica

studied in situ using two-photon excitation fluorescence fluctuation spectroscopy. Phys Rev E
69(2):021401, 2004.

Yan Chen, Joachim D Miiller, Qiacqiao Ruan, and Enrico Gratton. Molecular brightness
characterization of EGFP in vivo by fluorescence fluctuation spectroscopy. Biophys J
82(1):133-44, 2002.

Joachim D Miiller, Yan Chen, and Enrico Gratton. Resolving heterogeneity on the single
molecular level with the photon-counting histogram. Biophys J 78(1):474-86, 2000.

Yan Chen, Joachim D Miiller, Peter T So, and Enrico Gratton. The photon counting histogram
in fluorescence fluctuation spectroscopy. Biophys J 77(1):553-67, 1999.

Oliver Holub, Manfredo J Seufferheld, Christoph Gohlke, Govindjee, Gregor J Heiss, and
Robert M Clegg. Fluorescence lifetime imaging microscopy of chlamydomonas reinhardtii:
non-photochemical quenching mutants and the effect of photosynthetic inhibitors on the slow
chlorophyll fluorescence transient. J Microse 226(2):90-120, 2007.

Glen I Redford and Robert M Clegg. Polar plot representation for frequency-domain analysis
of fluorescence lifetimes. J Fluoresc 15(5):805-15, 2005.

Enrico Gratton, Sophie Y Breusegem, Jason D B Sutin, Qiaogiao Ruan, and Nicholas P
Barry.Fluorescence lifetime imaging for the two-photon microscope: time-domain and
frequency-domain methods.J Biomed Opt 8(3):381-90, 2003.

Chen-Yuan Dong, Todd E French, Peter T So, Christof Buehler, Keith M Berland, and Enrico
Gratton. Fluorescence-lifetime imaging techniques for microscopy.In Digital Microscopy. A
second edition of "Video Microscopy” (Methods in Cell Biology, Vol. 72). By G Sluder and
DE Wolf (Editors). Academic Press, pp. 431-64, 2003. ISBN 0125641699.

Robert M Clegg, Oliver Holub, and Christoph Gohlke.Fluorescence lifetime-resolved
imaging: measuring lifetimes in an image. In Biophotonics, Part A (Methods in Enzymology,
Vol. 360). By G Marriott and I Parker (Editors). Academic Press, pp. 509-42, 2003. ISBN
012182263X.

Martin J Behne, Jamie W Meyer, Kerry M Hanson, Nicholas P Barry, Satoru Murata, Debra
Crumrine, Robert M Clegg, Enrico Gratton, Walter M Holleran, Peter M Elias, and Theodora
M Mauro. NHEI regulates the stratum corneum permeability barrier homeostasis.
Microenvironment acidification assessed with fluorescence lifetime imaging. J Biol Chem
277(49):47399-406, 2002.

Kerry M Hanson, Martin J Behne, Nicholas P Barry, Theodora M Mauro, Enrico Gratton, and
Robert M Clegg. Two-photon fluorescence lifetime imaging of the skin stratum corneum pH
gradient. Biophys J 83(3):1682-90, 2002.

Sophia Y Breusegem, Seyed E Sadat-Ebrahimi, Kenneth T Douglas, Robert M Clegg, and
Frank G Loontiens. Increased stability and lifetime of the complex formed between DNA and
meta-phenyl-substituted Hoechst dyes as studied by fluorescence titrations and stopped-flow
kinetics. J Mol Biol 308(4):649-63, 2001.
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32. Oliver Holub, Manfredo J Seufferheld, Christoph Gohlke, Govindjee, and Robert M Clegg.
Fluorescence lifetime imaging (FLI) in real-time - a new technique in photosynthesis research.
Photosynthetica 8(4):581-599, 2000.

33. A M Gilmore, V P Shinkarev, Theodore L Hazlett, and Govindjee. Quantitative analysis of
the effects of intrathylakoid pI and xanthophyll cycle pigments on chlorophyll a fluorescence
lifetime distributions and intensity in thylakoids.vBiochemistry 37(39):13582-93, 1998.

34. Barry R Masters, Peter T So, and Enrico Gratton. Multiphoton excitation microscopy of in
vivo human skin. Functional and morphological optical biopsy based on three-dimensional
imaging, lifetime measurements and fluorescence spectroscopy. Ann N 'Y Acad Sci 838:58-
67, 1998.

35. Todd E French, Peter T So, Chen-Yuan Dong, Keith M Berland, and Enrico Gratton.
Fluorescence lifetime imaging techniques for microscopy. Methods Cell Biol 56:277-304,
1998.

36. Todd E French, Peter T So, D J Weaver Jr, T Coelho-Sampaio, Enrico Gratton, E W Voss I,
and Jenny Carrero. Two-photon fluorescence lifetime imaging microscopy of macrophage-
mediated antigen processing. J Microsc 185(Pt 3):339-53, 1997.

37. Enrico Gratton and Tiziana Parasassi.Fluorescence lifetime distributions in membrane
systems. J Fluoresc 5(1):51-57, 1995.

38. Ettore Bismuto, Enrico Gratton, and Gaetano Irace. Effect of unfolding on the tryptophanyl
fluorescence lifetime distribution in apomyoglobin. Biochemistry 27(6):2132-6, 1988.

39. J Ricardo Alcala, Enrico Gratton, and F G Prendergast. Interpretation of fluorescence decays
in proteins using continuous lifetime distributions. Biophys J 51(6):925-36, 1987.

40. J Ricardo Alcala, Enrico Gratton, and F G Prendergast. Fluorescence lifetime distributions in
proteins. Biophys J 51(4):597-604, 1987.

41, J Ricardo Alcala, Enrico Gratton, and F G Prendergast. Resolvability of fluorescence lifetime
distributions using phase fluorometry. Biophys I 51(4):587-96, 1987.

Libros

42. IR Lakowicz. Principles of fluorescence spectroscopy. Springer; 2 edition (June 30, 1999)

43. B Valeur. Molecular fluorescence: Principles and applications. Wiley-VCH; | edition
(October 11, 2001)

44, Digital microscopy. Volume 72, Second Edition: A second edition of "Video Microscopy"
(Methods in Cell Biology). Academic Press; 2 edition (December 19, 2003)

45. Hecht E. Optics. Addison Wesley; 4 edition (August 2, 2001)

46. Fluorescence Correlation Spectroscopy. R. Rigler (Editor), E.S. Elson (Editor). Springer; 1
edition (March 15, 2001)
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Referencia Expte. N® 490.227/2007

Buenos Aires, 7 [ i 2007

e

VISTO:

la nota presentada por el Dr Oscar Martinez y Dra. Valeria Levi del Departamento de Fisica,
mediante las cuales elevan, la Informacién y el Programa del Curso de Posgrado ADVANCED
FLUORESCENCE MICROSCOPY TECHNIQUES. DYNAMIS THROUG THE MICROSCOPE:
FLUUR_E§£E_§I_@ CORRELATION SPECTROSCOPY, por el Dr Oscar Martinez como docente responsabie,
Dra. Valeria Levi y Lic. Laura Estrada como docentes auxiliares y como docentes Invitados: Enrico Gratton
(University of California, Irvine), Andre M. O. Gomes (Universidade Federal do Rio de Janeiro), Luis Felipe
Aguilar Caballo (Universidad de Vifia del Mar), Susana Sénchez (University of California, Irvine), Andrea C.
Oliveira.

CONSIDERANDO:

lo actuado por la Comisidn de Doctorado,

lo actuado por la Comisidn de Ensefianza, Programas, Planes de Estudio y Posgrado.

lo actuado por este cuerpo en Sesion Ordinaria realizada en el dia de la fecha,

en uso de las atribuciones que le confiere el Articulo N° 1139 del Estatuto Universitario,

EL CONSEJO DIRECTIVO DE LA FACULTAD DE CIENCIAS EXACTAS Y NATURALES
RESUELVE:

Articulo 19: Autorizar el dictado del cursc de Posgradc ADVANMCED FLUORESCENCE MICROSCOPY
TECHNIQUES. DYNAMIS THROUG THE MICROSCOPE: FLUORESCENCE CORRELATION
SPECTROSCOPY de 50 hs. de duracién.

Articulo 2°: Aprobar el Programa del Curso de Posgrado: ADVANCED FLUORESCENCE MICROSCOPY
TECHNIQUES. DYNAMIS THROUG THE MICROSCOPE: FLUORESCENCE CORRELATION
SPECTROSCOPY '

Articulo 3°; Aprobar un Puntzje de dos (2) puntos para la Carrera del Doctorado.
Articulo 4°: Aprobar un Arancel de 20 Mddulos.

Articulo 5°: Comuniquese a la Direccion del Departamento de Fisicz, a la Biblioteca de la FCEyN y a la
Subsecretaria de Postgrado (con fotocopia del programa incluida).

Articulo 6°: Comuniquese a la Direccion de Alumnas (sin fotocopia del programa analitico).

1587 mem
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