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Step 0:installation
Mac

|. Quit Igor

2. Put the “.xop” file (or an alias/shortcut) in ~/Documents/VVaveMetrics/lgor Pro 6 User
Files/lgor Extensions

3. Put the “.ipf” file in ~/Documents/VWaveMetrics/lgor Procedures

4. Launch Igor

Windows

|. Exit lgor

2. Put the “.xop” file (or an alias/shortcut) in My Documents\WaveMetrics\Igor Pro 6 User
Files\lgor Extensions

3. Put the “.ipf” file in My Documents\WaveMetrics\lgor Procedures

4. Launch Igor

If Igor reports an error during startup, be sure that you'’re running the latest version (6.21 at
the time of this writing). Update using the free download at www.wavemetrics.net

(Windows only) If you get an “XOP can’t initialize itself” message at startup, download and

install the Visual Studio 2008 runtime from https://www.microsoft.com/downloads/en/
details.aspx?familyid=A5C84275-3B97-4AB7-A40D-3802B2AF5FC2&displaylang=en
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Step |: open a file containing image data

Use this if your data
is in a file

® IgorPro File Edit Data Analysis BLEEC 0 Windows Misc Help

™ ™ D

Batch Process Waves... . s
CCD Analysis > Read CCD Data Read CCD data from disk...

FIFO Analysis > Manipulate localized positions Read CCD data from Igor wave...
Color Traces... Analyze Localized Positions Read entire CCD file into memory...

Data Browser

# [root: |

— Display [ root [Z]
B Waves res Output Localization Images
g'v'ariables -k Sav:open CCD movie as?.. Load localized positions from file”.
Strings Process CCD movies...
E:Iﬁl B Run batch localization... Use th IS |f you r data
i Bring controls to front

is already loaded in

an lgor wave in its
entirety

Use this if you want
to completely copy
the data from hard
disk into memory
for faster
processing



Step 2: explore your data

This is what the currently-
selected data looks like

® IgorPro File Edit Data Wnalysis Macros Windows Panel Misc Help
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Use these
controls or the
arrow keys to
move back and
forward through
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Procedure:| Average Intensity Trace ﬂ

- Ya)e CCD Viewer

200 <<)(<)(>)(>>) Frame[1 |[10000] .
o the movie
O threshold: | I (Y ] — 39

() Show estimated particles

100

Threshold preprocessing: . None
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Threshold postprocessing: . None
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Particle finding:  8-way adjacency '

%)

Particle verification:  Choose...

»

0 Localization algorithm:  Gaussian Fitting —v]
0 100 200 300 400 500 ) Display Fitted Positions _* No Positions * Q
/,"-' CCD pixel size (nm, optional): 0 -
E— B Standard deviation of the PSF: 2 €]

E

GLRT Sansitivity: 40 [+
Frames to skip: | 0 ]

S e
Copy Positions) ([ Analyze!




Check this to see
how good the
software is at
recognizing
emitters with the
current settings

OO0 CCDViewer

(appears as an
overlay on the
image viewer)

After checking
the box above,
play with this

number. Look for /meoskip: 0 7]

a value that gives
you the best
segmentation (no

false positives and

few missed
emitters)

(<<)(<)(>)(>>) Frame: 1 10000 |
G | /
(] threshold: © v [GLRT D-%i
—~> (] Show estimated particles
Threshold preprocessing: [None F‘i >
Threshold postprocessing: | None 1) - -

Particle finding: | 8-way adjacency '+ L

Particle verification: . Choose... "‘i __

(
Localization aigorithm: | Gaussian Fitting '+ €
(

() Display Fitted Positions | * No Positions * '+

CCD pixel size (nm, optional): 0 [ﬂ

Standard deviation of the PSF (pixels): 2 |§] S o
GLRT Sensitivity: 40 ||v]

(Copy Positions) (Analyze! )

Step 3: choose the localization settings

This selects the
segmentation
algorithm. ‘GLRT’
is probably the
only one you'll
need

Don’t bother with
these settings
while you're still
starting out

Set this to
estimated
standard deviation
of the point-
spread-function
(the width of an
emission spot). If

unsure, choose
|.5 or 2.



Step 4: run the analysis

(<<)(<)(>)(>>) Frame: 1  [10000]

_

() threshold: 0 : [ GLRT 44
8 Show estimated particles
. -
Threshold preprocessing: [None H
Threshold postprocessing: [None ‘-ﬂ

Particle finding: | 8-way adjacency '+

Particle verification: [Choose. . "‘a

Localization aigorithm: | Gaussian Fitting 14

() Display Fitted Positions | * No Positions * |+
CCD pixel size (nm, optional): 0 E]

Standard deviation of the PSF (pixels): 1.5 E]

GLRT Sensitivity: | 35 [+

Frames to skip: 0 @

(Copy Positions) ( Analyze! )
A V

Click this button.WVait a bit while the analysis is

running (the calculation progress will be printed
in the command window)



Step 5:inspect the quality of the localization

Mo actin-kikgr00001 D O C CCD Histogram
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Threshold postprocessing: | None ?] C h ec I( th i S box
Particle finding: | '8—way adjacency | /
Particle verification: | ChOQS@er™
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| | | I | i
0 100 200 300 400 500 8 Display Fitted Positions | POS_out E
CCD pixel size (nm, optional): 0 F]
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GLRT Sensitivity: 35 ||+
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( Copy Positions) ( Analyze! )

The yellow markers show the locations where
emitters have been successfully localized



Step 6: copy the positions for safekeeping

&‘%

Localization algorithm: | Gaussian Fitting ‘-ﬂ

(<<)(<)(>)(>>) Fame:[1 |0
O
() threshold: 0 : | GLRT 44
D Show estimated particles
Threshold preprocessing: [None t-%}
Threshold postprocessing: [None F%J
Particle finding: | 8-way adjacency '+
Particle verification: | ChooSe... +34
L
[

™ Dispiay Fitted Positions | POS_out B

.

CCD pixel size (nm, optional): 0 E]
Standard deviation of the PSF (pixels): 1.5 [§]
GLRT Sensitivity: 35 ||v|

Frames to skip: 0 E]

(Copy Positions)

(Analyze! )

Click this button.VWhen prompted, choose a
name. This will make a copy of the localized
positions so you don’t accidentally overwrite it

with your next fit

™~

This popup determines what
positions are displayed and
copied.
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Step /a:visualize the results
mWindows Panel Misc Help

1 Batch Process Waves... CCD Histogram
CCD Analysis Read CCD Data I l - )
FIFO Analysis Manipulate localized positions > I inspecto
Color Traces... Analyze Localized Positions I B- -
. ~ Output Localization Images > Generate scatter plot...
Save open CCD movie as... Cenerate accumulated image...
Process CCD movies... Cenerate bitmap image...
Run batch localization... Cenerate 'normal widefield' image...
Bring controls to front 381 Frp

A scatter plot with a colorscale is great to detect sample

240 %
e g - .~ . drift and check the localization density, but rather difficult
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An accumulated image is like a 2D histogram. Don’t forget
to modify the color scale and color range to get the best
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Step /b: visualize the results

420
Distance (pixels)

A bitmap image shows you a nice and
smooth image where the contribution of
and localization precision each emitter is
directly visible. Be sure to take a nice
color scale, play with the color range, and
to choose large dimensions for the output
image (4000 pixels or more if possible).



Step 8a: Perform drift correction

Long measurement duration can be affected by sample drift. Select the positions wave

A great way to pick this up is by making scatter plots with a | Pesitions wave:
| M_DriftPos B

4a»

color scale —

Color scale:
— [ Rainbow *—H
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m Windows Graph Misc Help
| Batch ProcessWaves... L. 0 00 CCD Histogram
CCD Analysis Read CCD Data 2
FIFO Analysis Manipulate localized positions > Merge positions...
350 Color Traces... Analyze Localized Positions »  Consolidate identical emitters...
' ' I ' ' Output Localization Images > Extract spatial subset of positions...
230 240 250 260 270 Save open CCD movie as...
Distance (pixel) Process CCD movies... I F
Run batch localization... .
Bring controls to front #1 r

To correct the drift, you need to have a sample with fiducial markers (strong emitters
that are always fluorescent), that are fitted in the localization analysis. To use these
markers, open the raw data and select the corresponding menu option



Step 8b: Perform drift correction

Click on the fiducial markers in the image, and select the
positions that you would like to correct.You can click as
many markers as you like

QD_100ms_without_EM ™ O 7 PALMDriftCor...

Click on the fiducial markers
in the CCD frame
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Fitted Positions:| M_DriftPos |+ ,
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 Continns )
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100

Threshold preprocessing: | Noni

Threshold postprocessing: Non

Particle finding: | 8-W

Particle verification: | Cho
o

Localization algorithm: | Gau!

0 100 200 300 400 500 CJ Display Fitted Positions | POS,

CCD pixel size (nm, optional): 0

Drift (pixel)

The corrected positions will be saved with the
name you specify.A plot will also appear, showing
you the estimated drift that occurred.
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Step 9: postprocess the localized positions
m Windows Graph Misc Help

Batch Process Waves... | D OO CCD Histogram

CCD Analysis Read CCD Data [ k

FIFO Analysis > Manipulate PALM positions 4 Merge positions...

Color Traces... Analyze Localized Positions I Consolidate identical emitters...
Output PALM Images = Extract spatial subset of positions...
Save open CCD movie as... Extract positions within limits....
Process CCD movies... Correct positions for drift...
Run batch localization... ‘ F
Bring controls to front ¥l

Emitters that are ‘on’ for more than a single frame present a problem because they will have
more weight than those that turn off quickly. To compensate this, use the ‘emitter
consolidation’ function. This will look for events where the same emitter is present in
subsequent frames (judged by closeness), and replace those with a single emitter containing
averaged values. In general I'd recommend to always perform this calculation, and to only use
data treated in this way for visualization and analysis.

Enter calculation parameters

Positions wave:

[ actin_kikgr00001_positions0O |

4»
\

Maximum difference in position (in pixels)
1

Maximum allowed gap due to blinking (in frames)

1 |
( Cancel ) (* Continue )




Step |0: save the raw data in a different format
m Windows Graph Misc Help

TIFF files are good for archiving and
importing the raw data into a different
program. The conversion is lossless, so no
information is lost (except metadata
related to the acquisition). These files
comply with the TIFF standard.

The PDE format is a custom, specialty format. It’s
only useful if you want to process or save data
for use in this program.The file format is
completely specified in the reference help file.

Save open CCD movie as...
Process CCD movies...

Run batch localization...
Bring controls to front ¥l

¢ Batch Process Waves... | DO O ey
CCD Analysis Read CCD Data I
FIFO Analysis Manipulate PALM positions =
Color Traces... Analyze Localized Positions B
Output PALM Images =

I | 1 .

TIFF File
Compressed TIFF File
PDE File
v QuickTime Movie

( Cancel )

( Continue )

The Quicktime movie format is excellent for
making a movie to be shown at presentations or
as supplementary info. It will use the settings,
colors, etc., you've selected for the viewer
window.



