QFA-FRET

Introduction

SimplePCI Quantitative Fluorescent Applications - Fluorescent Resonant Energy Transfer (QFA-FRET) adds
FRET specific analysis for research into protein-protein interactions. QFA-FRET incorporates selection and
customizing of algorithms based on published methods for accurate crosstalk correction, FRET measurement and
visualization.

The modules support the following features:

Corrections: complete, micro, 2 filter, and acceptor photobleaching
Normalizations: acceptor/donor, donor, acceptor, square root of acceptor/donor
Integrates with AIC module for efficient capture of FRET, Donor, and Acceptor images

Expand the functionality of QFA-FRET by adding the following optional modules:

AIC, automated control and image acquisition

DIA, dynamically measures intensity changes on- or off-line

IPA, develops icon-driven work files for automatic image analysis and processing
IPA-MTA, track and analyze moving objects

VIS-MD, provides rapid 3D visualizations of multi-dimensional data sets

DNN, remove or restore blur in images using fast algorithms

DNN-2D, a Point Spread Function is derived and used in restoration

Getting Started

Quick Start contains examples of how to utilize QFA-FRET. For further assistance, refer to the online help,
manual, or visit support at http://www.cimaging.net, for access to the latest How to’s and frequently asked ques-
tions. Additional support is available via e-mail: support@cimaging.net or Tel: 412-741-7920.
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Definition of Conventions

For consistency, the same filter sets should be used with the same channels. The typical order for the capture and
display of the image channels is as follows:

1. Red display channel - FRET filter set (donor excitation, acceptor emission)
2. Green display channel - Donor filter set (donor excitation, donor emission)
3. Blue display channel - Acceptor filter set (acceptor excitation, acceptor emission)

A mnemonic for the recommended sequence is “FDA” - Fret, Donor, Acceptor, in order, RGB, as below:
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Up to three image sets are required, one for each fluorophore, each acquired with up to three filter sets.
The convention for referencing each channel is as follows:

Capital letter = Filter Set
Lowercase letter = Fluorophore

F = FRET filter set (donor excitation and acceptor emission)
f = donor and acceptor fluorophore

D = Donor filter set
d = donor fluorophore

A = Acceptor filter set

a = acceptor fluorophore

Combinations of Upper case and Lower case are combined to indicate the filter set and fluorophore.
Examples:

Ff, for Fret filter set + Donor and Acceptor fluorophores,
Da for Donor filter set + Acceptor fluorophores, Etc.
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I
Run a complete FRET analysis

1 sample. tif m==]
1. Open Three Channel Image, which has the Ff image in st ] B O e (B eln ] 0T x| B sl ] Y &

the Red Channel, Df in Green, and Af in the blue chan-
nel. (fig. 1)

2.  Select the FRET properties icon. (fig. 2)
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3. Select “Complete FRET” method for analysis. This de-

el a s o] e @els ]
I

termines several factors including the algorithm to ap- 'f 1 N
ply, the filter sets to use and the image combinations 'g'_
required for the calculations. (fig. 3) e

& Perfom FRET conection
o

4. Select “Image Selection” - this second screen deter-

FRET method Display: 5 FRET - Nomalzation

. . B Valjor  Efficiency
mines the source of the image channels necessary for et fro corrciion

. . . . o 2Fier FRET Y —Ife rYB
performing the calculations. This display shows the 9 7o 2[5 (2]
H H . . Image Selestion = e 2 2 2\
images required for a Complete FRET analysis. (fig. 4) " G[‘{%][Z—dﬂ

- T o
Calculation

5.  Select image by clicking on the [...] button for file selec-
tion dialog (fig. 5). Images can be selected individually,
for instance as single monochrome image files or as a
single channel from a color image file, or components
may be selected from an existing data document. If a
color image is selected, the channels will be detected
and selected automatically according to our “FDA” con- T
vention, however it can be overridden if desired. Deneitng
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Run complete FRET analysis

10.

1.

The intensities used for FRET correction may be local-
ized to specific areas within the control images. The
ROls for each of the fluorophore control images are in-
dependent, and can be defined by selecting the respec-
tive column. Select a column, then select the “Edit ROI”
button to use standard ROI tools to identify these areas
where the control intensity is, and to avoid any artifacts
in the control images. This will bring up a new window
(fig. 6). The image may be magnified and contrast en-
hanced to accurately locate the areas for measurement.
Areas not included in the measurement shapes will not
be used for the correction.

After selecting the Images, and editing the ROI's for
each column, you may save your control as a special
data file for later reuse. Use the “Save” and “Load” but-
tons in the highlighted “Control File” box. (fig.7)

Select “FRET Calculation” to move to the third screen.
(fig.8)

In the “FRET Calculation” dialog, select and set the ap-
propriate values for your sample. (fig.8)

Crosstalk coefficients and concentration values may be
entered if the correction images are not available, or if
the values can be reliably re-used.

Min and Max scaling values can be used to control the
range of intensities displayed in the visualization im-
age, allowing flexibility in highlighting a specific range of
FRET values in the image. The Min and Max settings do
not change the values, only what is displayed.

The “G” value is a correction which is usually set to “1”,
but it may be necessary to change it depending on ex-
perimental conditions.

Select “Calculate”, then select either raw FRET value, or
desired normalization for visualization and data report-

ing. (fig.8)

Press “OK” to return to the source document and to view
the Results of the FRET calculations. (fig.9)
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How to access raw FRET values

Perform FRET calculations on your image, (fig. 10) then
select the “Current View” from the Image Data Views
tool bar (fig. 11). If you have selected any normaliza-
tions, corrections, or other adjustments to the FRET cal-
culation, those will be reflected in the current view.

Select “Spreadsheet View” (fig. 11) from the list. Select-
ing the “Spreadsheet Histogram View” will give you the
distribution of the calculated FRET values. Use the “Bin
Increment” and “Bin Decrement” icons to change the bin
size in the Histogram.

Spreadsheet View shows the calculated FRET value at
each pixel in the Image, the columns show the X coordi-
nate, the rows show the Y coordinate.

Select “Edit” from the main menu bar, then “Copy to
Spreadsheet” (fig. 12) to copy the pixel by pixel FRET
values to a new XLS spreadsheet.

Save the new spreadsheet (fig. 13) by selecting “File”
from the main menu bar, then “Save”. Use the keyboard
shortcut “Ctrl-S” to save the file immediately to the de-
fault spreadsheet location.
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Complete FRET
It requires 3 Filter sets and 3 labeled specimens for a total of 9 images.

FRET Equation: Normalization Efficiency:

Fret carrection Frat efficiency
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Micro FRET
It requires 3 Filter sets and 3 labeled specimens for a total of 7 images.
FRET Equation: Normalization Efficiency:
Fret correction Df Frat efficiency
4, 5
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2-Filter FRET
It requires 2 Filter sets and 3 labeled specimens for a total of 6 images.
FRET Equation: Normalization Efficiency:
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Acceptor Photobleaching
It requires 2 Filter sets and 1 labeled specimen and requires a total of 2 images.

FRET Equation: Normalization Efficiency:
Fref correction Ing Fret ejﬁﬁ;;;y'
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For more information on QFA-FRET, please see the file QFA-FRET-addendum.pdf on the Examples Disc.
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