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CLSM (Confocal Laser Scanning Microscopy), CFM (Confocal| Selective Plane Illumination Microscopy (SPIM) is a novel

n n
To p I cs to I n CI u d e : Fluorescence Microscopy), or LSM (Laser Scanning Microscopy):| technique that allows imaging of living systems in 3D over long

In the CFM 3D images can be acquired by scanning a laser focus| periods of time. Its principle is based on the illumination with a
through a sample and recording fluorescence only from the focal| laser light sheet and the registration of the signal (fluorescence

[ BaSIC M ICrOSCO region with the help of a pinhole. This detection pinhole| or scattering) by a CCD camera orthogonal to the illumination
discriminates against the fluorescent light emitted outside the| sheet. By translating and rotating the specimen 3D image stacks
focal plane. CLSM thus allows recording a 3D image limited only| are obtained. Artifacts due to tissue scattering and absorption are

I by th ical lutien. i jff fi itati iderabl d P, i ith a |
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® D e CO n VO I u ti O n Fluorescence Resonance Energy Transfer (FRET) is the |Fluorescence Correlation Spectroscopy (FCS) or FIuorescer:;:

non-radiative energy transfer between an excited donor |[Cross - Correlation Spectroscopy (FCCS) records
fluorophore and a fluorescent acceptor molecule. The transfer of |fluorescence intensity fluctuations caused by fluorescently

[ J Ima in Of Model Or an isms energy leads to a decrease in the brightness of the donor |labeled molecules transiting a small observation volume (usually
molecule with a concomitant increase in the brightness of the |a confocal volume). The fluctuations contain information about
acceptor molecule. Since FRET can only take place when |all processes causing the fluorescence fluctuations, i.e.

[ ] F R E I molecules are clos n_about T is often used to |characteristic time and frequency of occurrence and thus allows
determine molecularfinteractions in vivo in vitro. Due to the |the determination of C IeAts, concentrations and
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strong distance de process it is often |other related parameters:

() F RA P referred to as a moleCular 5 FCCS follows two
different spectral bands

independently, and thus s
[} F L I M no FRET FRET allows the determination &
whether the signal of the
two molecules are
® correlated and thus
F C S a n d F C C S - [ ] \f\/\[\/ whether the two mole-

. [ ] [
. . cules interact.

Fluorescence Lifetime Imaging Microscopy (FLIM) measures the | Fluorescence Recovery After Photobleaching (FRAP) is
fluorescence lifetime of fluorophores at all imaged pixels in a | conducted by bleaching fluorophores in a defined area of

Cou rse Organizers: sample. Since the fluorescence lifetime, i.e. the lifetime of the | interest with a strong, short laser pulse. The region is then
N . fluorophore in the excited state, depends critically on its locally | observed during its recovery of fluorescence due to the
SOhall Ahmed (CMM, Slngapore) surrounding medium, FLIM can determine FRET (which shortens | exchange of bleached molecules for intact molecules of the
the lifetime of the donor), pH, polarity and other parameters | surrounding. Two important parameters can be determined.
nst Stelzer (EMBL, GermanY) which influence the ic state of fluorophore. Since | Firstly, the rate of recov which is related to the diffusion
. FLIM is independent of intensi etermines lifetimes, | coefficient in the medium. ndly, c ermine whether
Sten WOhIand (NUS, Slngapore) scattering and absor;| do not infl ts measurement and | some molecules are ﬁg exchange with

it is still accurate evenwhe ring'within tissues. the surrounding.
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