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Fluorescence-lifetime imaging microscopy [FLIM] generates an image based

on the difference in the exponential decay r
Is the lifetime of the fluorescence signal rather than the signal intensity that

Is used to create the image.

FLIM can discriminate between spectrally similar fluorophores and used to
measure FRET. FLIM-based FRET measurements can filter out artifacts
introduced by variations in concentration and emission intensity across a
sample. Something intensity-based FRET cannot measure.

FLIM uses a pulsed laser so it requires a 2 photon laser. The LSM780 located
in Building 560 Room 32-27 has a 2 photon laser.



Forster Resonance Energy Transfer [FRET] detects the direct binding of two fluorescent labeled proteins.

Each protein is tagged with a fluorescent label . One label [the donor] is designed to emit in the
wavelength that excites the other label [the acceptor].

In this illustration we have CFP and YFP. Blue
light excites CFP which emits Green light.
Green light excites YFP which emits Red

If the proteins are within 10nm of each other then
instead of CFP emitting Green light it becomes the
donor and transfers the energy of the Green light to

excite the acceptor, YFP, and emits a Red light. Green
light is not seen when FRET occurs.
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This is another example of FRET. In the reduced linker the ECFP and EYP are more
than 10nm apart so excitation of ECFP will not excite EYFP so we get a Green
signal. When the linker is oxidized it brings the two closer and we have FRET or
Red Signal.

Reduced Linker: Extended o-Helix

(Fig 1 in Exp Biol Med Feb 2008 vol 233, no 2, vii T viii)
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Turn on the live cell components using the Live Cell On/Off Instructions.
Turn on the 780 using the standard Turn On instructions.

If you are not doing DIC, remove the DIC slider from underneath the
objective you will be using.




4. The microscope is turned on following standard turn on protocol.
5. The ZEN software is opened same as for a standard imaging session.
6. Turn on the 2 Photon Laser. The key is the only thing needed to turn it on.
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7. Check the chiller to make sure the temperature is 20° C.

Note: If temperature is not 20° C please contact a member of the OMAL

Lab. The chill er should remain in ARuno mode
need to push the Run/ Standby button to put
not in use or as part of a turn off procedure.




8. The Non-Descanning Detector [NDD] has a filter cube for TFP. You can
remove the cover to see if the filter cube is in place. There is also a GFP
filter cube that can be used. The filter cube not in the NDD unitisin a
plastic bag in a cardboard box | abeled AFLI Mo.
the shelf.

9. The cube should be in the P2 or left most position.




10. Connecting the FLIM detector to the NDD unit.

This is the FLI'M Detector. I tds stored on the mi
label on the detector to confirm you have the right one. There is another detector stored there that
looks similar.




11. Carefully loosen the screws of the cover and remove the cover.
Do not let the screws fall off the NDD.




12. Be aware of the laser safety interlocks. They are located on the
inside of the cap as well as the NDD. If they are not secured in
place both with correct pin alignment and tightened with the
screws the lasers will not fire.

NDD




12. Continued. For additional reference there are 3 other locations of laser safety interlocks.
a. Oneislocated on the base of the microscope stage where it meets the turret.
b. Another is located at the other end of the NDD closest to the microscope base.

On the back of the scan head on the side facing the wall with the air conditioner.
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These steps must be performed in the
dark!

It is also best to have two people when
doing these steps.

13.

14.

Carefully remove the cap of the
FLIM detector and place on the
NDD.

Once securely in place, turn on
the lights and tighten the
screws to attach the FLIM
detector to the NDD.




15. This is how the FLIM Detector looks when attached to the NDD.

Once FLIM Detector is attached do not remove the door to the NDD. This will allow light into the
FLIM detector and potentially damage the FLIM detector.




16. Locate the power strip behind the FLIM
Monitor and turn the power switch on. The
Power Switch is located at the side of the
power strip.

This powers the hardware of the FLIM detector.




17. Power up the FLIM computer.

Open Door




This is the FLIM monitor along
with the keyboard and mouse.
This is separate from the monitor,
keyboard and mouse used to
operate the LSM780 computer.
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2048MB OK
USB Device(s) : 1 Keyboard. 1 Mouse
futo-Detecting Sec Master..ATAPI CD-ROM
futo-Detecting Sec Slave...ATAPT CD-ROM
futo-Detecting 3rd Master..IDE Hard Disk
Sec Master: ADPEN DUM1616/ARR 1000

Ultra DMA Mode-2
Sec Slave : AOPEN DUN1616/ARR 1600

Ultra DHA Hode-2
Ird Master: UDC WDAGOOKD-GONABO ©1.06A01

Ultra DHA Mode-5. S.M.A.R.T. Capable and Status OK
Auto-detecting USB Mass Storage Devices ..
00 USB mass storage devices found and configured.

CHOS Settings Wrong

CHOS Date/Time Not Set :

New CPU installed! Please enter Setup to configure your system.
Press F1 to Run SETUP

Press F2 to load default values and continue
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18. Press F2 to start up the FLIM computer.

I A DIIF
rd Master: WDC WD4000KD-OONABO 01.06A01
Ultra DMA Mode-5, S.M.A.R.T. C
uto-detecting USB Mass Storage Devices ..
)0 USB mass storage devices found and confi

CHOS Settings Wrong
CHOS Date/Time Not Set

New CPU installed! Please enter Setup to con
Press F1 to Run SETHP

Press F2 to load default values and continue
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19. Click FLIM.
20. Password is: phil551100

FLIM

Type your passwore




21. Qu i AiBobstero by clicking on the fAXxX0.
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22. Click Spcm.
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23. In Single Photon Counter window click OK.




Back on the LSM780 Monitor and Computer.
In the ZEN Software:

24. In Experiment Manager Click on the Folder Icon.
25. Build your configuration or select your configuration in order to load the

configuration.

Acquisition

24 Experiment Manage
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Loading the configuration also sets some

other settings that you may not wish to use.

Be sure to check these areas:

26. Frame Size.

27. In Scan Area see that the Zoom is 1 and
location of the image area is centered.

28. Zoom and centered can be fixed by
clicking the Reset All button.
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