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ConfoCor 2 Carl Zeiss

How to make best use of the ConfoCor 2 operating manuals

A few symbols in these operating instructions will help you to recognize the nature and purpose of
information immediately:

P> P

—

® B

The WARNING symbol warns against hazards for the user that might arise when operating the
laser.

This WARNING symbol warns against hazards from dangerously high voltages.

The CAUTION symbol warns against faults and hazards that might arise during operation and
which might cause damage to the unit.

The NOTE symbol will help you to optimally solve your work problem. It represents a practical
tip which will help you to find out which settings and methods are capable of improving or
accelerating a procedure.

The HOT SURFACE symbol warns against hazards for the user that might arise when touching
the lamp housing during operation.

The MAINS PLUG symbol remembers service personal to pull the mains plug before opening
the device housing.

Depending on the problem, these operating instructions will supply various possibilities:

e If you want to know where to find certain general areas of information refer to the following outline
of sections to get a general overview.

e You will find a detailed table of contents at the beginning of every chapter. There you will see at a
glance what topics are dealt with in detail.

Always remember: The time you invest in getting acquainted with the product will pay

for itself many times over in your application task.
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Scope of Equipment Supplied

CoUNtIY:
Order numbeEr: e
Serial numMber:
Delivery date:
Custom configuration: e
Axiovert 200 M SP 000000-1028-779 O
Axiovert 200 M BP 000000-1028-780 O
O eCtIVES:
ConfoCor 2:
ConfoCor 2 detection head single-channel VIS

000000-1048-915 O
ConfoCor 2 detection head dual-channel VIS

000000-1048-916 O
Control computer with 21" monitor 000000-1032-142 O
Control computer with two 21" monitors 000000-1032-143 O
Large system table 453031-0000-000 O
System baseplate 453030-0000-000 O
XY scanning stage for Axiovert 200 M BP 000000-1017-917 ]
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The ConfoCor 2 in the configuration as checked above

was installed and handed to the customer in functional condition

The customer has been instructed on how to operate and
maintain the equipment.

Carl Zeiss Jena GmbH
Microscopy Division

Customer

One copy to be kept by customer
One copy to be kept by Carl Zeiss
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1 Notes on Device Safety

This chapter provides general notes on device safety, safe operation, and possible
hazards caused by disregarding the operating manuals.

2 Setup Requirements

The Setup Requirements chapter outlines the installation and supply requirements of
the ConfoCor 2, together with the relevant specifications.

3 Operation

Detailed software description.

4 Appendix

List of key words.
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3 OPERATION

3.1 General

This chapter describes the operation of the Fluorescence Correlation Spectrometer ConfoCor 2
exemplified by typical applications in conjunction with the ConfoCor 2 software and its graphic user
environment. It will be much easier to understand if you are already familiar with fluorescence
correlation spectroscopy in general.

ﬁ Before switching on the ConfoCor 2, please carefully read chapter 1 entitled Notes on device
safety.

When starting up and operating the microscope system, mind the operating instruction manual for the
Axiovert 200 M microscope:

— B40-080 e Axiovert 200 M, Operating Manual

3.1.1 Software

The ConfoCor 2 software, Version 3.2, controls the microscope, the FCS-Detection unit and laser
modules, tools (filters, stand, CLM) and the data acquisition process, and displays and analyzes the data.
It is based on the network-capable graphic 32-bit Microsoft ® WINDOWS NT 4.0 / WINDOWS 2000
operating system.

Portions © Copyright 1996, Microsoft Corporation. All rights reserved.

Iy  The installation of the software for the ConfoCor 2 and the basic settings of the equipment
components are carried out by service staff. This job includes the creation of a customized
software configuration in line with the specific hardware components of the customer's
microscope system.

The ConfoCor 2 software is menu-controlled and normally uses its own windows for the activation of
the various functions; within these windows, further submenus (panels) can be displayed and removed
again.

Theoretically, the number of simultaneously opened windows for software operation or image display is
unlimited, but should not be too excessive so that an overview is still possible.

Identical functions, e.g. Laser Control, can be performed in several software windows. Changes made
by the software are recorded immediately and are automatically transferred to all the other windows
concerned.
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3.1.2 User Interface and Text Formats
3.1.2.1 WINDOWS and Window Elements

Window element

Description / Explanation

T& !Lasger Control

Lazer Unit

HeMe2

| Close

Off

M aximurm Power: 15,0 mwf

Wavelength: 458, 488 514 nm
Status: connected

Tube Current: 00A

Output [%]

Standby |

ol

Window (e.g.: Laser Control window)

— Window displayed after activation of a function
button (e.g.: Laser button in the Configuration
subordinate toolbar).

On
i

Standby |

4

=

Panel (e.g.: Argon panel)
— Limited function range within a window

M aximum Power: 15,100 mw
W avelength: 458 483. 514 nm
Status: connected
Tube Current: 0.0A
Dutput [%) [ 4] |
453, 488, 514 nm
HemMel 543 rim
HeMe2 E33 rm

i}
Ot

Sample Carier TR - |

List box or selection box

— Selection of one of the displayed options at a click of
the mouse.

— Open the box by clicking on the arrow button.

Input box
— Input of text or numeric values via the keyboard.

Scrollbar with slider

— Setting of numbers in the relevant input box by
moving the slider or clicking on the arrow buttons or
clicking on the slider and moving via the arrow keys
of the keyboard.

Press the Shift or Ctrl key while clicking on the
arrow button to change the numeric values in coarse
or fine steps.

3-6
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Window element Description / Explanation

Checkbox

— Activates / deactivates setting options.

Button

— Selection / performance of a function via mouse
click.

Cloze

3.1.2.2 Text Formats

All the originally used terms of the software interface, e.qg.
- names of windows,
- panels,
- input boxes,
- list / selection boxes,
— checkboxes,
— menu items,
- names of buttons and
- keyboard keys,

are displayed in bold letters to allow easier identification.

3.1.2.3 Software Operation

The ConfoCor 2 software can be operated using the mouse, the PC keyboard, or both.

The operation of the mouse and the keyboard is identical to that of the Microsoft ® WINDOWS
operating system and is therefore not dealt with in detail in this manual.

If required, see the Microsoft manual or the online help for the relevant information.
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ConfoCor 2

components.

turn on the system with the “I” on the laser
module.
Fig. 3-1 REMOTE CONTROL switch ¢ In addition, the jumper plug supplied must be

3.2 Switching on the System

(Fig. 3-1)

It is recommended to switch on the instrument
hardware before booting the control computer.

e The ConfoCor 2 is turned on by switching the
REMOTE CONTROL switch
position “ON". This switches on all system

to

e |If the REMOTE CONTROL switch is not used,

plugged in at the POWER REMOTE CONTROL

terminal.

If the REMOTE CONTROL switch is in the position “ON", the following processes will run:

Computer boots up

The entire system is switched on

Microscope and laser will be ready after a short while

Computer hardware system test runs

15y Drive "A" of the computer must not contain a diskette.

When the system is controlled by the REMIOTE CONTROL switch, the other switches on the
laser module are without function.

3-8
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The monitor shows a dialog box for selection of the operating system version (Fig. 3-2).

OS5 Loader V4.00

Please select the operating system to start:

Windows NT Workstation Version 4.00

Windows NT Workstation Version 4.00 [VGA mode]

Use T and { to move the highlight to your choice.
Press Enter to choose.

Seconds until highlighted choice will be started automatically: 30

Fig. 3-2 Selecting the operating system version
e Confirm the default setting of the “WINDOWS Begin Logon
NT Workstation version 4.00” by pressing the
Enter key: W
) ) ) Press Ctrl + Alt + Delete to log on
- WINDOWS NT operating system is being &
loaded.
- The Begin Logon window appears on the
screen (Fig. 3-3). Fig. 3-3 Begin Logon window
3.2.1 Log on to WINDOWS NT Logon Information

Enter a user name and password that is valid for this

e Now press the three keys Ctrl, Alt and Del at Iib(\ system.
the same time. ﬁ%

User name: l

- The Logon Information window appears Password: |
on the screen, permitting you to log on to
the WINDOWS NT 4.0 operating system

(Flg 3'4) OK | Cancel | Help | §hutDown...|

e Enter the valid user name into the User name
text box. Fig. 3-4 Logon Information window

e Enter the valid password into the Password
text box.
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e After you have made the two entries, confirm
them by clicking the OK button or by hitting

El'_(_ Change Filters icon the Enter key.
e - The WINDOWS NT operating desktop
appears on the screen, showing a number of
Stand Select icon I(IcziongSB-S).
Stand Select
g ConfoCor 2 icon .
2] 3.2.2 Starting the ConfoCor 2 Software
ConfaCar 2 Program

The ConfoCor 2 software program can be per-
CLM icon formed in two different modes (with or without
connected instrument system). In the on-line
mode, the entire program package (instrument
control, data acquisition, data analysis and
presentation) is available, while only a part of the
Fig. 3-5 WINDOWS NT operating system software functions (data analysis only of already
desktop (section) stored FCS-data files) and no hardware functions
are available in the off-line mode.

Of course, the off-line mode can also be started
when the instrument system is connected. In that
case, the lasers and the microscope need not be
switched on.

I  The use of the ConfoCor 2 software program requires installation of the relevant dongle.

e Double-click on the ConfoCor 2 icon on the desktop of WINDOWS NT or WINDOWS 200 to start the
ConfoCor 2 software program (see Fig. 3-5).

- The ConfoCor 2 Switchboard menu appears on the screen (see the following page, Fig. 3-6).
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e Select the mode you want to run by clicking the appropriate button: Online Mode or Offline Mode.

— Online Mode

Clicking on this button activates the complete ConfoCor 2 hardware.

— Offline Mode

This item allows you to process and analyze previously acquired data files with the ConfoCor 2
software. In this mode, control of the hardware (laser module ...) is not possible.

& ! Switchboard B3

Carl Zeiss

Fluorescence Cotrelation Microscope ConfoCar 2 Yersion 3.2

|
ot

| Online Mode

[=] Offline Mode
(=1

,’ Start

@ Copyright Carl Zeiss 1986-2002

Portions @ Copyright 1996, Microzoft Corporstion. All rights reserved, Exit

Fig. 3-6 ConfoCor 2 Switchboard menu (Online Mode activated)

e Click the Start button to run the ConfoCor 2 software.

e If you click the Exit button, the program will be terminated.
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3.3 Quickstart
3.3.1 Analysis Method

Central paradigm of the user interface conception of the ConfoCor 2 is the analysis method. The
analysis method is a complete description of the measurement and data evaluation method. It includes
instrument settings such as choice of laser lines and their respective intensities, choice of filters and beam
splitters, pinhole settings, measurement time(s), repeat counts and so on. Also part of the measurement
method are preset parameters for the fitting procedure.

Once a method is worked out and filed, it can be easily reused. We also provide a convenient way to
develop and optimize methods.

3.3.2 General Preparations

After clicking the Start button in the ConfoCor 2 Switchboard menu, the instrument is running and
the Main menu appears (Fig. 3-7). From this moment the instrument can be almost entirely controlled
by software.

x

File #Analyse Corfiguraktion Macro Options  Window  Help
L .
% M acro % Optionz
.

.E Configuration

EEHA [l L]
i o <® | B =
Select Select Meazure O ptimize
Methiod Carrier Method Method WIS FC5 T

Fig. 3-7 Main menu

3.3.2.1 Setting the Axiovert 200 M Microscope

This step is used to set:
- microscope objective

- specimen position

- specimen focus

e The first step is to set up the microscope for FCS measurements. This is done in the Axiovert Control
window (Fig. 3-9) or manually at the microscope stand. This window is reached by clicking the Micro
button in the Configuration subordinate toolbar of the Main menu.

3-12 B 45-0005e 12/02



OPERATION

Quickstart
ConfoCor 2 General Preparations Carl Zeiss
x
File Analyse Configuration Macro Options  Window  Help
] & ) [ T R W

A | ¢ o | u:|mE

Adjust Define Define
Lazer ticro Finhole | Beampath | Carrier
Fig. 3-8 Main menu with activated Configuration subordinate toolbar
To set-up the Microscope: ]
e Swing the required objective for FCS e pe e Mo Close
measurements into the working position. This is | =] _#ooby [ Stre [Dote| - _asign Buon
performed by clicking in the Objective panel of IR ni nn nn Loss
the Axiovert Control window. o - o -

We recommend to use the C-Apochromat 40x/1.2 W
corr on account of its optimized optics.

Condenszor Transmitted Light

L=

Aperture 0.0529 On 300 %

e Set the reflector turret to the position without
an epifluorescence filter-set by choosing the
None entry.

e Activate the Transmitted Light panel by
clicking on the Transmitted Light button and
switch off the transmitted light attachment.

Objective
C-tpochromat 40:/1.2 %W corr

Reflected Light
e Close the window using the Close button. Reflector @
e Click on the FCS button on the right-hand side Faet

RURINREIR RN

of the Analyse subordinate toolbar in the Tube Lens Shutter  Open
Main menu (Fig. 3-7) to select the FCS s Tl
detection head.

Fig. 3-9 Axiovert Control window
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3.3.2.2 Turning on the Lasers

This step is used to switch the lasers and set the intensity.

& Laser Control [ X]

Lazer Unit wavelength
458, 488, 514 nm

HeMe2 £33 nm On

Maximum Power:  15.0 mw On

Wavelength: 458 _ 488 514 nm

Status: connected
Tube Current; D.2A I Standhby
DOutput [%] 25 jJ— ﬂ

Fig. 3-10  Laser Control

Excitation
% P | e 1
Lazer

Fig. 3-11 Laser Intensity Control

Click on the Laser button in the
Configuration subordinate toolbar of the
Main menu.

- You will see a Laser Control window with a
list of available lasers (Fig. 3-10). Your screen
may differ from the one displayed.

Click on the laser(s) featuring the appropriate
wavelength to excite the dyes in your sample.

In case of the argon laser, click on the Standby
button first.

- Warming up appears in the line status.

- After 2 minutes when the warming-up
phase is finished, the Ready message
appears.

Then click on the On button.
— The laser is switched on.

Use Output [%] scrollbar to set the intensity to
approximately 6 to 8 ampere.

In case of the HeNe laser, click on the On
button directly.

Close the window using the Close button.

3-14
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3.3.2.3 Selection of a Method

This step is used to select a defined method with prepared parameters.

e Click the Select Method button in the Analyse toolbar subordinate of the Main menu. The
Method Selection ... window will appear (Fig. 3-12).

T& ! Method Selection - Cross Conelation RhGreen/Cy5 [ %]
Method | Category | Beam Path | M odified | Uszer | Statuz I
Autocor Cy5 Demonstr..  B33CyE 03.09.99 10:05:04 contol ok Close
h i i

51

23.08.99 15:253.03 contiol ok
48 o

03.09.99 122316

3 CC [RhlreenCy5) control

Fig. 3-12  Method Selection ... window

e Alternatively you can select the analysis method by a single click — which will highlight the selected
method — and a subsequent click on the Select button. The window will then be closed
automatically.
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& ! Canier Position

X.Y (Stage)
Sample Carier [ EETENAROSO— -

Close

‘mmt

[ [
Orien- [ /
tation - I_l
sep | [ M[s:E wm speed 2 5] :I
Z (Focus)
159.1
Stare: | Feuse

wiark | + 200 pm |
Load | - 200 pm |

Laser

3.3.24 Mounting and Orienting the

Sample

This step is used to mount a sample on the
motorized stage and to orient the sample with
respect to the center of the used objective (or with
respect to the optical axis).

e This is done with the Select Carrier button of
the Analyse toolbar subordinate of the Main
menu (Fig. 3-7).

- The sample select window (Carrier Position
window) pops up (Fig. 3-13).
3>  Before the sample can be positioned,
make sure that the microscope stand is
set up for FCS measurements and that
the appropriate laser(s) is (are) switched
on.

(1) Selecting Carrier

Fig. 3-13  Carrier Position window e Select the sample carrier you are currently using
in the Sample Carrier selection box of the
Carrier Position window (Fig. 3-13).
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(2) Orienting the Sample in x and y

The

Now click on the Orientation button in the
Carrier Position window (Fig. 3-14).

Select one of the chambers of the sample for
orientation in x and y via mouse click.

- The selected chamber is displayed in yellow
with a black frame.

Position the center of the selected chamber
over the center of the objective by clicking the
arrow keys with the mouse or by using the
control panel's joystick (if available).

When you have finished, click the Orientation
button once more. The stage is now oriented.

Now you can move any chamber into the

measurement  position by clicking the
appropriate field on the sample carrier.
selected chamber is then approached

automatically via the motorized microscope stage.
When the defined position has been reached, the
chamber is displayed in the Carrier Position
window in yellow with a black frame.

ISy

If the required chamber is approached by
activation of the arrow keys, the relevant
chamber is displayed in white with a
black frame, since normally the defined
position cannot be set in this way.

[X Vg |

Sample Carrier IB MUMC j

Close

1 2 3 4
&

O]
ol [ JL L e

1 2 3 4

&

Mark the chamber above the Objective
tove the stage to the center of the chamber.
Then press "'Orientation’ again.

sep 4| [ p|fszm um

Z (Focus)

159.1
Cswoe | mee |

Wwhork, + 200 pm
Load - 200 pm

Orien-
tation

Spesd |2 - :l

JAN

Laser

Fig. 3-14  Sample drives unlocked

B 45-0005 e
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(3) Positioning the Focus in z for Solutions

Since the sample is just a solution in many cases and has no structure, we cannot “focus” the instrument
by looking at sample features. Cover slip reflection has to be used instead to find the glass / solution

interface.

Stare | Reuse 1177.7 )

wiark | + 200 uml &
Load | - 200 pm |
Fig. 3-15  Camera image far away from the

lower cover slip surface

Zoowd

Store: Reuse 1177.7 i ,"‘

ZO0MT
Work + 200 pm |
Load - 200 pm | ¥
Fig. 3-16  Camera image near the lower cover

slip surface

ZGoowd |

| 1108.5

Proceed as follows:

Make sure that the front lens of the water
immersion objective is wetted by a drop of
water. Use fluorescence-free double-distilled
water, since otherwise the immersion water wiill
cause background fluorescence and deteriorate
the correlation signal.

The camera window shows interference fringes
caused by the laser light (Fig. 3-15).

Move the objective cautiously upward by
turning the z-focus knob of the microscope
stand. A lens moving upward will be indicated
by increasing numbers in the position field to
the left of the camera window.

If the focus position approaches the lower cover
slip surface, the camera window looks similar to
(Fig. 3-16).

Continue cautiously moving upwards. If the
camera image looks like (Fig. 3-17), you are
close to the lower cover slip surface.

Having cautiously moved over a short distance,
the cover slip reflection should look as shown in
(Fig. 3-18). The upper cover slip surface has
been found.

_se | Fewerim? | j e Store the reached position using the Store
— button.
] o] 3> Al positions are given in relative
coordinates.
Fig. 3-17  Lower cover slip surface
3-18 B 45-0005e 12/02
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e Now you can position the detection volume
into the sample in a well-defined way: if you
use one of the C-Apochromat water
immersion objectives, position the detection
volume 150-200 pm deep into the sample to
get rid of disturbing interface effects. The
easiest way of doing this is by clicking the
+200 pm button.

e Close the Carrier Position window by clicking
the Close button.

3.3.25 Running the Measurements

Now measurements can be run.

e C(lick the Measure Method button in the
Analyse toolbar subordinate of the Main
menu. The Method Measurement ... window
will appear on the screen (Fig. 3-19). The name
of the currently used method will appear in the
status bar of the window.

e Give your measurement a Task Name by
entering a string in the Task Name input box.
Under this name, all the measurement data will
be stored, regardless of whether the
measurement covers only a single sample or a
whole series. It is recommended to choose a
name which is easy to remember.

The Comment input box allows you to store a
comment on the measurement you are
performing.

The samples to be measured can be selected by
mouse in the schematic drawing of the sample
carrier. Activated chambers will be highlighted in
the drawing.

The buttons Select All and Clear All select or
deselect all chambers.

| 1113.3

Stare Reuse 1177.7

“wiork + 200 pm
Load - 200 pm

Zoow

ZOeT [

Fig. 3-18  Upper cover slip surface

T Method Measurement - Cross Correlation RhGreen/Cy5 [ %]
| Task Descniption

Tazk Name IEmss Carrelation RhGreen/Cys

Comment Test1

I Sample @

Sample Carrier |8 HUMNC

Select Al | Clear All |

A

1
N
1

‘B

I
1

‘wiork Direction & Bow
" Column

Auto Save [

[~ Meander

—

[AvoSave |

Directory ID SalMYGuidedymages

]

Filename ID:\AIM\Guided\Images\Eross [Eare!atinn BhEreen/tyk

Cloze

Fig. 3-19  Method Measurement ... window
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¢ Individual chambers can be selected / deselected by clicking on them with the mouse.

e Alternatively, a whole block of chambers can be selected / deselected by drawing a frame which
contains the centers of the selected or deselected chambers.

If multiple samples are selected, the work direction (Row, Column, Meander) can be chosen as well.

e C(lick on the Start button on the right-hand side of the Method Measurement ... window.

3.3.3 Data Evaluation and Result Presentation

e When you click Start from the Method Measurement ... window, the Data Evaluation window
will appear (Fig. 3-20).

s =lol=]
Count Rate [kHz] Frequency { Cortelation
fagrams
Close
120 8000 _I b | LA
IR | SN I
Correla
100 1 6000 - Diagram Legend
[V Number
[# Sample Carier
a0 L/
4000 Coincidence | [ Kinstics Murber
AEy |7 Chanel

o | DusiF

— T T
100 200 300 400 GO0 600 70D &OD
Court Rate [kHz)

Frequency

1000 4

1 10 100 1000 10000 100000 TeslllE 010 10 o 100
Time [is) Puise Distance [js]

Counts per | CountRate  Diffusion | Particles 2 Particles 1| Diffusion | Number | Correlation St
Molecule [kHz] Time 2 Time 1 Particles Pare
[kHz]

s
- Y Cyb . 1 i £ i 000 ¢ d0d @ 1087 2 1700 & =
[l | _l_I

Channel

Fig. 3-20  Data Evaluation window

Up to four windows with different graphs become visible in the upper left part of the window.
The Count Rate diagram:

- Here the count rate(s) vs. running time is (are) displayed. If a cross correlation set-up is used, the
count rate trace for each channel is displayed.
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The Correlation Curve graph:
- In case of auto correlation measurement, the developing correlation curve is displayed.

- In case of cross correlation measurement, three curves will be shown: the two auto correlation
curves for each of the channels and the cross correlation curve.

The Count Rate histogram:

- To obtain this histogram, the number of pulses (or: photons recorded from the detector) in a
moving time window are recorded and included in a histogram.

The Pulse Density histogram:

- Here the times elapsed between two subsequent pulses (or: photons recorded from the detector)
are measured and the times are included in a histogram.

After completion of the measurement, the correlation curves are fitted to the model curve using the
parameters provided by the measurement method.

The fitting results are written into the table in the lower part of the window.
- The current line in the table is marked (preset color: gray).
- Special situations which occurred during the fit are marked with special colors in the table:

Unsuccessful fit (preset color: red)
Fixed fit parameters (preset color: gray)
Auto cut-off (preset color: yellow)

- The used colors can be configured in the Columns menu.
- The displayed columns can be chosen in the Columns menu.

- The order of the columns in the table can be altered by standard WINDOWS means: the column
caption can be dragged to the desired position.

- Any line of the table can be made the current one by clicking on it. This also means that the
corresponding graphs are shown in the displays.
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3.3.3.1 Display Correlation

If you click on the Correlation button (Fig. 3-20), the Diagrams subordinate at the very right-hand side
of the window will appear. By clicking on the appropriate button the diagram can be toggled between
ON and OFF.

3.3.3.2 Manual Fit

When you click on the Fit button, a Fit menu subordinate will appear (Fig. 3-21). In general this menu
allows you to work with already measured and probably also fitted correlation curves. The intention is to
have the possibility of performing another fit using different fitting parameters if the automatic fit did
not yield optimal results.

i Method Development10 * - Confocor 2 : —io) x|
Gl Rh6G
25 4
Components 12| a
™~ GIt]
HL Corelation
Diffugian Time: 1 Free 270 13
Diffusian Time 2 Free [} us Fit
20 1 Diffusion Time 3~ Fr=e. [iXi) us
Fraction 1 Free 1000 % Coincidence
Fraction 2 Free. [} %
Fraction 3 Free. oo % Preview
15 4 Number Particles  Free 0665 EI
Stiucture Parameter Free 78 Save Data
Triplet Fraction Free 144 %
EQ
Triplet Time Free 17 [Er— Th\e
chit 8 B09E 005 —
104
T T T T T T Start Channed 7 Copy Table
1 10 100 1000 10000 100000 Te+006 End Ch ) 176
Time () e eme
Start Chaniel (in ws 1.400 Capy Graphs
G [ t]-Fit deviation End Channel (in usl 3355443 200 W
010 Export
005 State [Successiul i HEH
am T |G |
-005 -1
010 Infa
EEE :
1 10 100 1000 10000 100000 1e+006 Provions | Apply | fEAV | tels
Time [ps)
MNurnber|Chamber Channel Result Counts per | CountRate | Diffusion | Diffusion | Number | Correlation| Structure | Triplet Triplat
Position Type Molecule [kHz] Tirne 2 Time 1 Particles Parameter | Fraction|  Time
[kHz] [ps] [Ks] (%] [Hs]
I 1 RhEG 81.031 59.853 26 0.720 2390 105 18
v 2 BheG 58.985 713 403 B 3
v 3 BheG 56.979 B83 464 7 4
P4 Ph6G 56.497 659 510 9 4
v 5
I~ - i
| | |
PResdy

Fig. 3-21 Display fit

e Use the 1, 2 and 3 buttons to select a one-, two- or three-component model. If a one- or two-
component model is selected, the parameters not used are grayed.

e C(licking on the Triplet button allows you to change between taking the triplet fraction into account
or not.
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e An additional button bar (Free or Fix) will appear if you click on the button at the right-hand side of
the parameter.

- If you click on Free, the parameter will be defined as free. After the fit, the field will contain the fit
result for the parameter.

- Fix allows you to fix the parameter. This is useful if you know its value from other measurements.
¢ With Start Channel and End Channel it is possible to determine which part of the correlation curve
should be fitted to the model.

3>  Caution: The number indicates how many channels are omitted from the respective end.

e \When you have finished, click the Calculate button and the fit procedure will be run. When the fit is
completed, the free parameters will be replaced with the new fitting results and the fit result graph in
the correlation curve diagram will be redrawn.

3.3.3.3 Data Storage and Export
e Save Data allows you to save the whole data set (curves, fitting results, fit parameters). If Save is
selected, the Save menu appears.

- The Save menu offers the possibility of entering the task name from which the file name is
derived.

- It also offers the possibility of entering a comment in the comment field.
- The directory can be chosen.
- Itis possible to store the data as ANSI text (space-consuming, but readable) or as a binary file.

- OK will confirm the action, Cancel will exit the menu without further action.
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3.3.34 Exit

e To exit the program, click the Exit button in the File toolbar subordinate of the Main menu.

File #Analyse Configuraktion Macro Options  Window  Help

Macra

%

Analyse E=.E Configuration

Open
Results

Fig. 3-22  Main menu - File subordinate toolbar

e After clicking Exit, the switchboard will appear.
e You can decide at this point to restart the program by clicking on Start again.

e |If you click Exit on the switchboard, the program will be closed.

(IS

If any of the lasers is still switched on, a warning will appear and ask you to switch off the laser.

3-24
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3.4 Detailed Description

3.4.1 Main Menu & SwRchicard =
Carl Zeiss

Click on the Start button in the Confo-

Fluorescence Correlation Microscope ConfoCor 2 Wersion 3.2

Cor 2 Switchboard menu.

- The ConfoCor 2 Main menu appears on the
screen.

The Analyse button is active automatically, and
the submenus selectable in it are shown in the
second (bottom) toolbar.

ﬁ Online Mode

= Offline Mode
—

ll Start

@ Capyright Carl Zeiss 1986-2002
Portions @ Copyright 1996, Microsoft Carporation. Al rights reserved.

Fig. 3-23

ConfoCor 2 Switchboard menu

x
File Analyse Configuration Macro Options  Window  Help < Main menu (pU”-dOWn)
Anabse | BmB Configuration % Macra % Options | +— Main menu toolbar
sz | T .
HE | O Ji & o4 =11 subordinate toolbar
Select Select Measure Optimize I b
tdethod Carrier Method tethod WIS FCS 1L (Ana yse utton
activated)
Fig. 3-24  ConfoCor 2 Main menu

The major functions can be selected in the Main menu e
or via the toolbar.

Further subordinate toolbars are available below this tool
pressed (File, Configuration, etc.).

ither via the pull-down menus in the menu bar

bar, depending on which button has just been
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The buttons of the Main menu (upper toolbar) enable following functions:

File button Open results (FCS and Raw data files). Ending (Exit) the ConfoCor 2
program.
Analyse button Selecting measurement method and carrier. Executing measurement and

data analysis. Optimizing measurement method.

Configuration button Calling up and setting the necessary operating parameters. During the
preparation for and execution of FCS measurements via laser excitation,
this menu item is used as the working dialog between the computer and
the microscope.

Macro button Makes it possible for the user to load and run macros automatically
(Macro play).

Options button For custom-configuration of software and hardware options.
This menu item enables access to the collimator settings.

In the Settings for User window you can specify essential operating
modes, organized by registers, which have an effect on the user
interface.
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3.4.2 File Menu
The Open Results function of the File menu permits stored FCS data files to be opened.

The ConfoCor 2 software program can be ended via the Exit function.

¢ [n the Main menu toolbar, click on File.

- This opens another, subordinate toolbar in the Main menu.

x

File Analyse Configuration Macro Options  Window  Help

[} [ | 0 -
Analpse | BEmm  Configuration

I

ji <4— File subordinate
Open

Results Exit toolbar

Fig. 3-25  File menu

3.4.2.1 Open Results - Load a FCS data file Evaluate

Laoak in: I = Images
This function is intended for use of already =35 Rh Greenics
measured data. It also allows you to import data =] Testnah fos
stored with the ConfoCor, the predecessor of the s os
ConfoCor 2.
e To open previously stored data, click on the

Open Results button in the File subordinate _
toolbar of the Main menu. Fiename: | |_Geon |

Files of type: [ 21l Files =l Cancel |

- This opens the Evaluate window for the

selection of drives, directories and Fig.3-26  Evaluate window
subdirectories in which data files have been
stored.

e If you want to load a data file in another folder (drive / directory), click on the arrow button to the
right of the Look in box.

- This opens a drop-down list box in which you can select from all available folders.
e Select the appropriate data file(s) via mouse click and click on the Open button.

- This opens the FCS data file in a separate window (see Fig. 3-27).
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Fig. 3-27  FCS data file window

When the files have been opened, the data display window as described in the beginning of chapter 3.5,
Data Evaluation and Result Presentation, will be shown. It offers the same possibilities as described in
chapter 3.5, page 3-80.

3.4.2.2  Exit the ConfoCor 2 Software Program

e Close all open windows of the ConfoCor 2 program by clicking on the closing icon Xl in the top right
corner of each window.

e C(lick on the Exit button in the File subordinate toolbar of the Main menu.

- The ConfoCor 2 Main menu will be closed and the ConfoCor 2 Switchboard menu appears on
the screen.

e You can decide at this point to restart the program by clicking on Start again.

e |If you click Exit on the switchboard, the program will be closed.

= If any of the lasers is still switched on, a warning will appear and ask you to switch off the laser.
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34.3 Analyse Menu

¢ In the Main menu toolbar, click on Analyse.

- This opens another, subordinate toolbar in the Main menu.

— Analyse subordinate
toolbar

x
File Analyse Configuration Macro Options  Window  Help

@ Analyze | Emmm  onfiguration % Macro % Options

A T

o o ® | B T

Select Select Measure Optimize

tdethod Carrier Method tethod WIS FCS 1L
Fig. 3-28  Analyse menu

For preparing and measuring, it is recommended to call up and use the tools of the subordinate toolbar

in the following order:

Select method.

Select carrier.

Measure method.

— Optimize method (if necessary).

The VIS, FCS and TV buttons switch the beam path of the microscope for viewing (VIS), for laser
operation with monitor observation (FCS) or for camera observation (TV).

For the measuring process, the FCS button in the toolbar subordinate to the Analyse button must be

activated.
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3.4.3.1 Select Method

The Select Method function shows all existing measuring methods for selection or deletion.

e Click on the Select Method button in the Analyse subordinate toolbar of the Main menu.

- This opens the Method Selection ... window (Fig. 3-29). The name of the currently selected
method will appear in the status bar of the window.

& ! Method Selection - Cross Comrelation RhGreen/Cy5 [ %]
fethod | Category | Bieam Path | I odified | User | Status
Autocor Cys Demonstr B33/Cv5 03.09.9910:05:04 control ak. Cloze
Autocor Rhadamine GG Diemanstr..

514/RhGG 23.08.99 152803 control ok.
485/625 ok

control

[3.059.93 122916

Demonstr...  488/533 CL [Bhlareen/Cyb]

Lross Comelation Bhiareen/Lpo

Fig. 3-29  Method Selection ... window

e You can select the analysis method you want to use by double-clicking on the corresponding list
entry. After the double click the analysis method is selected and the Method Selection ... window
will be closed automatically.

e Alternatively you can select the analysis method by a single click — which will highlight the selected
method — and a subsequent click on the Select button. The window will then be closed

automatically.

¢ The Delete button allows you to delete a method from the database. To do so, click on the method
entry in the list and then click the Delete button. A window will pop up requesting confirmation of
this action. If you confirm, the method will really be deleted from the database.

= Use this function with extreme care! You might lose valuable data!
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e After a click on the Info button,

analysis method (Fig. 3-30).

Method Information

Mathod
Method Comment
Modified
Category
User

Ecam Path
Channel Name
Beam Splitter
Emission Filter
Pinhole Adjustment
Pinhole Pos. (H/T/Z)
Collimator

Dust Filter
Intensity dewviation
A0TF Step

Pirhole Diasmeter

Excitation Transmission
Excitation Power HeNeZ
Excitation Power Argon/z

Eleach with higher laser power
Eleach Excitation Transmission

Use additional laser shutter

Times
Eleach Time
Measure Time
Bepeat Count

Einetics

Fit (Fixed Value)
Number of Components
Diff. Time 1 [ps]
Diff. Time Z [ps]
Diff. Time 3 [ps]
Fraction 1 [%]
Fraction 2 [%]
Fraction 3 [%]
Huwher of Particles

K

CC_STANDARD 488/£33

31372000 1lZ:Z26:33 PM
universal
Administrator

Standard_488/633

Chl: Cy5, Ch2: RhéG

HFT 488/633, NFT 635

Chl: LP 650, Chz: EP 530-600
/2472002 2:20:16 PH

Chl: 278/285/131, Ch2: 2947172/
21

Off

70.000

1

Chl: 70 pm, Ch#: 70 pm
633 nm: 10 %, 433 nm: 10 %
0% of 5.0

25 % of EE.0 W

Off
633 nm: 0.1 %, 488 nm: 0.1 %

Off
3 =
20 =
10
Ho

Chamnell Channel Cross

(O O R B R B B =
(O O R B R B B =

= Close

Copy All

&

Frint...

Fig. 3-30

Detailed description of the analysis method

details in a WINDOWS application (e.g. WinWord) and save it.

a window will pop up which shows a detailed description of the

Click on the Copy All button to copy the details to the clipboard. Afterwards you can insert the

Click the Print ... button to print the details table. This opens the Print Setup window. Set the print

parameters and start the print function by clickihng OK. The Print Setup window is closed
automatically.

action.

Click the Close button to close the Method Details ... window.

The Close button of the Method Selection ... window allows you to leave the dialog without any
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& ! Canier Position

X.Y (Stage)
Sample Carier [ EETENAROSO— -

Close

AD I:IA

[ [
Orien- [ /
tation - I_l
sep | [ M[s:E wm speed 2 5] :I
Z (Focus)
159.1
Stare: | Feuse

wiark | + 200 pm |
Load | - 200 pm |

Laser

3.4.3.2 Select Carrier

This function opens the Carrier Position window.
It is used for selecting the carrier and the sample,
for orienting the sample in x- and y-direction and
for setting in z-position.

(1) Opening / Closing the Carrier Position
window

e Click on the Select Carrier button in the
Analyse subordinate toolbar of the Main
menu (Fig. 3-28).

- The sample select window (Carrier Position
window) pops up (Fig. 3-31).
3>  Before the sample can be positioned,
make sure that the microscope stand is
set up for FCS measurements and that
the appropriate laser(s) is (are) switched
on.

e C(lick on the Laser button to open the Laser

Fig. 3-31  Carrier Position window Control  window  (for  settings  see
Configuration menu, page 3-53).
e Close the Carrier Position window by clicking
the Close button.
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(2) Function description
(@) X, Y (Stage) panel

In the X, Y (Stage) panel you can select the
sample carrier and orient the sample carrier in x-
and y-direction.

Selecting the sample carrier

e Select the sample carrier you are currently using
in the Sample Carrier selection box of the X, Y
(Stage) panel.

A scheme of the selected sample carrier is shown
in the center part of the panel. The lines of the
chambers are marked with letters, and the
columns with numbers.

Orienting the Sample in x and y

e Now click on the Orientation button in the
X, Y (Stage) panel (Fig. 3-33).

e Select one of the chambers of the sample for
orientation in x and y.

- The selected chamber is displayed in yellow
with a black frame.

e Position the center of the selected chamber
over the center of the objective by clicking the
arrow keys with the mouse or by using the
control panel's joystick (if available).

e When you have finished, click the Orientation
button once more. The stage is now oriented.

e Now you can move any chamber into the
measurement  position by clicking the
appropriate field on the sample carrier.

The selected chamber is then automatically
approached via the motorized microscope stage.
When the defined position has been reached, the
chamber is displayed in the Carrier Position
window in yellow with a black frame.

I X.Y (Stage)
Sample Carir [T ARG -

A &

00
LILILILE

r r

Orien- [
tation
sep o [ o[58 wm  speed 2 7] :l

Fig. 3-32

X, Y (Stage) panel

X.Y (Gtage)

Sample Carrier IB MUMNC j

1 2 3 4
&

Hinnn
s| L[] Js

1 2 3 4

&

b ark the chamber above the Objective
b ove the stage to the center of the chamber.
Then press "Orientation’' again.

Orien-
tation

s

sep (| | Ml wm speed 2 7] :l

Fig. 3-33

X, Y (Stage) panel
(Sample drives unlocked)
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Moving the microscope stage
e Move the stage in the appropriate position by clicking on the arrow keys.
Each mouse click moves the microscope stage in the appropriate direction by one step.

e Set the required step width via the Step slider or the relevant input box.

The travel speed of the microscope stage can be set to steps 1, 2 and 3.
Step 2 is preferably used for standard positioning.

Step 1 (slow speed) should only be used for very precise positioning, since positioning for longer paths
requires more time.

Step 3 is suitable if large vessels are used, since precise center positioning only plays a minor role in such
cases.

e Select the required travel speed of the microscope stage via the Speed selection box.
3>  When the required chamber is approached by activation of the arrow keys, the relevant

chamber is displayed in white with a black frame, since normally the defined position cannot be
set in this way.
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(b) Z (Focus) panel

The functions of the Z (Focus) panel allows you to position the focus in z-direction. The following
function elements are available:

Z-position display field Displays the current z-position.

Store button Stores the current z-position.

Reuse ... button Moves the z drive to the stored z-position.

Work button Moves the stage/ nosepiece back to the Work position. This is the
position last set before the Load button was pressed.

Load button Lowers the stage / nosepiece to make it easier for you to change the
sample carrier (or objective).

+200 pm button Moves the z-drive for +200 pm per mouse click (upwards).

-200 pm button Moves the z-drive for =200 pm per mouse click (downwards).

Zoom button Opens Camera window for zoom function.

(on the right-hand side
of the Carrier Position
window)

Iy~  The Z-position stored by activation of the Store button is a relative parameter and is only valid
during the current session. Accordingly, this position can be approached in a defined way only
during this session via Reuse.

Since the sample is just a solution in many cases and has no structure, we cannot “focus” the instrument
by looking at sample features. Cover slip reflection has to be used instead to find the glass / solution
interface.

Proceed as follows:

e Make sure that the front lens of the water immersion objective is wetted by a drop of water. Use
fluorescence-free double-distilled water, since otherwise the immersion water will cause background
fluorescence and deteriorate the correlation signal.

e Choose a chamber by clicking on one in the _
sample carrier drawing in the X, Y (Stage) | Wik RN
panel of the Carrier Position window. LEUE 4

_Swe | Reuse11777 | i

e The camera window shows interference fringes i
caused by the laser light (Fig. 3-34). Cwok | ceoum | R

il 200 pm ok

Fig. 3-34  Camera image far away from the
lower cover slip surface
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lZEoow)
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Load - 200 pm | VA

ZanT

Fig. 3-35 Camera image near the lower cover
slip surface

Zeowo |

| 1108.5
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Load | - 200 prn

ZorT [

Fig. 3-36  Lower cover slip surface

(ZFowg

1113.3

Store | Reuse 1177.7 |

wdork, | + 200 pm
Load | - 200 pm

2| [

Fig. 3-37  Upper cover slip surface

Move the objective cautiously upward by
turning the z-focus knob of the microscope
stand. A lens moving upward will be indicated
by increasing numbers in the position field to
the left of the camera window.

If the focus position approaches the lower cover
slip surface, the camera window looks similar to
(Fig. 3-35).

Continue cautiously moving upwards. If the
camera image looks like (Fig. 3-36), you are
close to the lower cover slip surface.

Having cautiously moved over a short distance,
the cover slip reflection should look as shown in
(Fig. 3-37). The upper cover slip surface has
been found.

Store the reached position using the Store
button.

Now you can position the detection volume
into the sample in a well-defined way: if you
use one of the C-Apochromat water immersion
objectives, position the detection volume 150-
200 pm deep into the sample to get rid of
disturbing interface effects. The easiest way of
doing this is by clicking the +200 pm button.

3-36
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3.433 Measuring Method
[TeskDescription |
H H Close
ThIS funCtlon Opens the MethOd Measurement Tazk Mame |ErossEorrelaliothGreen;’EyS
... window. [t is used for setting the measurement oot |
parameters and for starting the measurement. = »
Start
Seme
Sample Carier |8 MUNC Stop
(1) Opening / Closing _ the Method ekttt | st | &
Measurement ... window Laser

e C(lick on the Measure Method button in the
Analyse subordinate toolbar of the Main
menu (Fig. 3-28).

y
- The Method Measurement ... window will o[ ]

appear on the screen (Fig. 3-38). The name i
of the currently used method will appear in
the status bar of the window.

-
LU

C
. ‘wiork, Direction @ Row
e Close the Method Measurement ... window O Com I Meander
by clicking the Close button.
tuto Save [
Directory |D:\AIM\Guided\Images j _I

Filename ID'\AIM\Guided\Images\Ernss [Canelation BhEreen/ys

Fig. 3-38  Method Measurement ... window

(2) Function description

The following functions are available on the right-hand side of the Method Measurement ... window:

Close button The Method Measurement ... window is closed.
Start button Starts the measuring procedure.

Stop button Ends the measuring procedure.

Laser button Opens the Laser Control window.
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Task Description

Tazk Mame |Cro$s Carrelation RhGreen/Cys

Comment Test 1] =l
Fig. 3-39  Task Description panel
I Sample
Sample Carrier IS MUMC
Select Al | Clear All |
1 2 3 4
| [mmp
o[ J[ J[ J[ [s
1 2 3 4
“wiork Direction & Fow
" Column [ Meandsr

Fig. 3-40  Sample panel

(a) Task Description panel

In the Task Description panel you can enter the
task name for the measuring procedure.

The Comment field allows you to store a
comment on the measurement you are
performing.

e Enter a task name and a comment (if necessary)
for operation.

The task name will be used as file name when
saving the measured data. It must therefore meet
the WINDOWS conventions for file names.

(b) Sample panel

The samples to be measured can be selected by
mouse in the schematic drawing of the sample
carrier. Activated chambers will be highlighted in
the drawing. In the Sample Carrier display box,
the selected sample carrier is shown for
information.

e Select the chambers and the work direction for
the measuring procedure using the mouse.

Individual chambers can be selected / deselected
by clicking on them with the mouse.

Alternatively, a whole block of chambers can be
selected / deselected by drawing a frame which
contains the centers of the selected or deselected
chambers.

If multiple samples are selected, the work direction
can be chosen as well.
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The following functions are available:

Select All button Selects all chambers of the sample carrier.

Clear All button Deselects all chambers of the sample carrier.

Row radio button If Row is chosen, measurement is performed row by row.

Column radio button If Column is chosen, measurement is performed column by column.

Meander checkbox If Meander is chosen, measurement of the row or column is made in
meanders.

(c) Auto Save panel Auto Save

The Auto Save panel of the window enables you
to instruct the program to save the results Directory  [D:AAIM\Guided'Images =]
automatically during the measurement process
without human intervention.

Filename ID:\.f-‘-.IM'\Guided'\lmages\Eross Correlation RhGreend/Cys.

e Activate the Auto Save checkbox via mouse Fig. 3-41  Auto Save panel
click.

e The directory for the automatically saved files can be chosen as well in the Directory selection box.

The Task Name specified in the Task Description panel is normally used as file name. For checking
purposes, it is then displayed in the Filename display box.
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(3)

After setting of the parameters, the measurement can be performed.

Measurement procedure

e C(lick on the Start button on the right-hand side of the Method Measurement
the measurement and data analysis process.

... window to start

- The ConfoCor 2 data evaluation window will appear.

(I

= D:\kwhart\Mes

sungen\cc-samplelraw.fcs - Confocar 2

_iof x|
Count Rate [kHa) Frequency Cairan
( Diagiams
Close
] o0 P e [ Lo
[RCTLON | I
Carelation
100 4 6000 Diagiam Legend
[V Number
[¥ Sample Carier
a0 4 A | chamber
4000 Coincidence | [/ Kinefics Number
AEy |7 Chanel
Praviow || ¥ DustFiltr Information
& 2000 [V Normaization Markers
SaveDala
40 4
0 — T Save Table
100 200 300 400 5OO0 EOO 700 200 .
T T T T e
2 4 & g 10 12 14 18 18 Court Rate (KHz)
Capy Table
Tine [seconds]
Frequency =)
Gl Capy Grophs
1000 L Yy
8 100
16 4 0
1
14 4
o1
12 4
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104 T T T T T T T T T
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Time [is) Puise Distance [js]
Channel Counts per | CountRate | Difiusion | Partidles 2 | Particles 1| Difusion | Number | Conslation | Stuc]
Molecule | [kHz] Time 2 Time1 | Paricles Pare
[kHz]
3 B
<l | _l_I
Ready

ConfoCor 2 data evaluation window

The further procedure will be explained in section 3.5, Data Evaluation and Result Presentation.
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3.4.3.4 0 pti mize Method & Method Optimization - AC_S TANDARD._Ip505 =

Instrumentation Analysiz Procedure Fiesult Handling

Cloze

This function opens the Method Optimization ...
window. It is used for optimizing an existing [Method Descripton |

method or for creating da new one. Name  [AC_STANDARD_IpE05 =

Categary Iuniversal e

Comment =l ﬁ

Start

(1) Opening / Closing the Method - D

Optimization ... window = e

e Click on the Optimize Method button in the 8
Beam Path | 48840505 =

Analyse subordinate toolbar of the Main
menu (Fig. 3-28).
Sample Scan

- The Method Optimization ... window wiill Excitation
¥ additional laser shutter 488 nm
appear_ HFT4EB® I

() (oo

™| Cross Conelation

e Close the Method Optimization ... window R
by clicking the Close button. v @

Pinhole Adjustment |1 0/15/2002 1:23:13 P

Finhole Diameter

Charnel 2 [ur] = [70 | 4| []; 2

Excitation

(2) Function description &[ sz 4| o
Lager

An analysis method has three major sections:

I Lazer Power / 1 d

- Instrument settings

(Instrumentation subwindow)
- Result Handling parameters.

These major sections become available in separate subwindows by clicking the appropriate button in the
Method Optimization ... window (description see next pages).

The following functions are available on the right-hand side of the Method Optimization ... window:

Close button The Method Optimization ... window is closed.

Save button Saves the optimized or newly created measurement method.
Start button Starts the measuring procedure for optimization.

Stop button Ends the measuring procedure.

Count rate button Opens the Count rate window.

X.,Y,Z-Scan button Opens the X,Y,Z-Scan window for performing a X,Y,Z-Scan.
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(3) Instrumentation

e Click on the Instrumentation button on top of the Method Optimization ... window (Fig. 3-43).

- The Instrumentation subwindow appears on the screen.

I Method Description

Mame ICmss Correlation RhGreen/Cys

Category |Demonstrations

Corment ﬂ

Fig. 3-44  Method Description panel

Beam Path
Beam Path |488I833 CC [RhGreen/Cy5) j

Pinhole Adjustrent IDB.DS. 9312:34:3

Sample E xcitation

B33 nm
HFT 488/633 ® I 498 1
BF A05-550
MFT E35 ® mi@p IHh Green

¥ Cross Corelation

[ 1LP85E| @FIM—

Beam Path panel

Fig. 3-45

(@) Method Description panel

In the Method Description panel, an existing
method name for the measuring procedure can be
edited, or a new one entered. In the Category
field, a category name for the method can be
entered.

The Comment field allows you to store a
comment on the method you are creating.

e Enter a name, a category and a comment for
the method.

(b) Beam Path panel

In the Beam Path panel you can select a saved
beam path configuration. The selected beam path
will be shown as a drawing.

If a two-channel beam path is selected, you can
activate / deactivate both the channels to be used
and the calculation of the cross correlation.

In the Pinhole Adjustment display box, the date
of the last pinhole adjustment is shown.

e Select a corresponding beam path from the
Beam Path list box.

e Activate / deactivate the channels and the cross
correlation  function via the appropriate
checkboxes.

¥ Itis not possible to define a new beam path in this menu. If a new beam path is required, open
the Beam Path Definition menu via the Define Beam Path button (section 3.4.4.4, page
3-63) in the Configuration subordinate toolbar of the Main menu.

Once a new beam path is created and the pinholes calibrated, the beam path can be used in

the Method Optimization ... window.
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(c) Pinhole Diameter panel [ Pinhole Diameter

In the Pinhole Diameter panel you can set the Charnel 1 um) = a0 ] | | 4
pinhole diameters for channel 1 and 2 using the Chamnel 2 fum] = 40 4] | | i

sliders or the input boxes.

. ) , Fig. 3-46  Pinhole Diameter panel
e |t is recommended to set the pinhole diameter

to a size corresponding to the used excitation
wavelength:

458 nm 66 um
488 nm 70 pm
514 nm 74 um
543 nm 78 um
633 nm 90 um

(d) Excitation panel Excitation

The Excitation panel allows you to activate/ & T ey L o D) 1
deactivate the wavelengths via checkboxes and to o

set the requested laser attenuation (%) using the

sliders.

The selection box allows you to choose from four Fig. 3-47  Excitation panel

possibilities of setting the laser power:

Laser power / 1: power defined by AOTF slider.
Laser power / 10: 10 fold reduced laser power.
Laser power / 100: 100 fold reduced laser power.

Laser power / 1000: 1000 fold reduced laser power.

Furthermore, you can open the Laser Control window via the Laser button to switch on/ off the
necessary lasers.

e Activate / deactivate the laser line via mouse click.

e If necessary switch on / off the lasers using the Laser button. When finished, close the Laser Control
window.
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5| Count rate

Channel 1

145

<] — Emin
| | | | | | | 1
1 10 100 1k 10k 100k 1M 10M

486

| FI IﬂLI

|
1 10 100 1k 10k 100k 1M 10M

: IkHz Averagel Off 1s | 10s |
Dizplay I Court rate Correlation |Counts;’MoIecuIe|

Channel 2

Unit

[_[of ]

Lloze

Fig. 3-48  Count rate window

e Set the laser attenuation using the sliders. For
this purpose, open the Count rate window by
clicking the Count rate button on the right-
hand side of the Method Optimization ...
window.

A good starting point is to set the intensity in
such a way that a count rate between 50 kHz
and 200 kHz is obtained.

e For most dyes, the Counts/Molecule setting
should be optimized in a second step to a value
just below its maximum by changing the laser
power.

If carriers of different slide thickness are employed
the Counts / Molecule setting should be optimized
by using the correction ring of the objective.

The correction ring is turned counterclockwise or
clockwise until a maximum value is obtained. The
correction ring should also be used for adjusting
the Counts/ Molecule setting whenever the
immersion media is changed. This is especially
important in cases where the refractive index of
the immersion media is different from that of the
sample.

e When finished, close the Count Rate window
using the Close button.
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e C(lick on the Analysis Procedure button on

Measure Time: Measure Time is the period of

(4) Analysis Procedure & Method Optimization - AC_STANDARD_488-Rh6G x|

Instrumentation Analysis Procedure Fiesult Handling

top of the Method Optimization ... window. [Kinetics |
. . Eleach Time |4_s [V Bleach with this laser power: H
- The Analysis Procedure subwindow eonte Tre 5 s dpsonfa CLLLLLLLEE U 0 e e
appears on the screen. Aepesttomt [ = :
Kinetics r Druration lw— min. @
Times panel Number B -

} Shape Icnnst j
In the Times panel you can set the values for mai
. .
Bleach Time, Measure Time and Repeat Count. _ Gt
Sample Carrier {5 NUNC [ LSM
Bleach Time: Bleach Time is the time prior —
Scan

to the measuring procedure
during which the laser already
has an effect on the sample.
The Bleach Time is taken into
consideration only once (at the E
beginning of a measuring
cycle).

one measurement.

Repeat Count: The Repeat Count value ! — B r
determines thg number of T p—

measurements, i. e. how often o

Measure Time is to be

performed in a row.

Fig. 3-49  Method Optimization ... window
(Analysis Procedure subwindow)

Set the Bleach Time.

Start with the Bleach Time of 0 s. If the signal decreases during the subsequent measurement, this
might be caused by bleaching. As a remedy, you can prebleach the sample before measurement by
setting the Bleach Time to a non-zero value. If the Bleach with this laser power check box was
not activated, bleaching occurs with the laser power defined by the AOTF setting under
Instrumentation in the Method Optimisation. If the box is checked, the laser power defined by
the slider is used.

Set the Measure Time.

If you do not have any idea about the behavior of your sample, start with a measurement time of
about 20 seconds. Depending on the signal-to-noise ratio of your correlation curve, decrease or
increase the measurement time. Apart from that, set the measurement time to the correct value right
from the beginning.

Set the Repeat Count.
Start with Repeat Count set to 1. If you want to obtain information about the variation of your fitted
values later on, increase the repeat count to produce a measurement series.
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(b) Kinetics panel

Mty Duaton 10 min In the Kinetics panel you can set kinetics
. . Murnber I‘ID parameters.
Masirmum possible number of sample

e (e camdlims), 15 5h | -] o . . .
PSS SR EnEE e el e If a kinetics measurement is required, tick the

Fig.-3-50  Kinetics panel Kinetics checkbox.

The input boxes Duration and Number permit entry of the overall duration of the measurement and
the number of measuring cycles to be performed during this period. Measuring cycle means that all the
selected chambers are measured once in the determined order.

Depending on these two parameters, the maximum number of chambers to be measured is calculated
automatically and displayed under Maximum possible number of sample positions (standard
conditions): .... If 0 is displayed, the measurement cannot be performed, and a relevant message is
displayed on the screen if you try to start the measurement nevertheless.

The Shape selection box allows you to choose from three possibilities of distributing the measuring
cycles (Number) to the overall measuring time (Duration):
const: The period between two successive measuring cycles is constant.

lin:  The period between two successive measuring cycles is increased linearly, i.e. it is doubled each
time.

log: The period between two successive measuring cycles is increased logarithmically.

e Enter the duration (Duration input box) of your kinetics measurement and the number (Number
input box) of individual correlation measurements you want to perform.

¢ In the Shape selection box, set one of the shape options const, lin or log.
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(© Sample panel
In the Sample panel you can select the chamber Sample Carter |8 NUNC

for the optimization procedure (only one chamber
can be selected).

e Click on the chamber you want to use for L S o
sample development. . D D D D A

- The motorized microscope stage moves the B I:' |:| I:' D 8
selected chamber to the defined position voe i
under the objective.

e If you want to move to other positions within a
chamber, use the arrow buttons to move the

micrOSCOpe Stage. I Current Stage Position - IT
&
e Set the size of the steps to be performed via il :
the Step slider (or the input box). sep 4| [~ [0 um :

Speed |3 'I

Fig. 3-51  Sample panel

The travel speed of the microscope stage can be set to steps 1, 2 and 3.
Step 2 is preferably used for standard positioning.

Step 1 (slow speed) should only be used for very precise positioning, since positioning for longer paths
requires more time.

Step 3 is suitable if large vessels are used, since precise center positioning only plays a minor role in such
cases.

e Select one of the three travel speeds from the Speed selection box.
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& Method Optimization - AC_STANDARD_488-Rh66 x|
Instrumentation Analysiz Procedure Result Handling Close
Fit
RhEG Cross H
# Compaonents || =l =1l =1 _Save
Diff. Time 1 [us]
Diff. Time 2 [us] ﬁ
Dift. Time 3 [us]
Start
Fraction 1 [%] 2
Fraction 2 [%] @
Fraction 3 [%]
# Patticles Stop
Cross Carrelation
Struct. Par. Iﬁl
Tripl. Fract. [%]
gl T sl Ciauiifiz
Start Channel | 7 7 7
End Channel RYZ
Scan
Data Handling
Average Average .
Dust-Filker I On d
Deviation [%] to erace |35 P | »
peak. in countrate J . J J
Display | Auto Save
¥ Countrate ¥ Countrate
[V Corelation Curve [V Carelation Curve
™ Countrate Histogram ™ Countrate Higtogram
™ Pulse Density Histogram ™ Pulse Density Histogramn
¥ Fit Results ¥ Fit Resuks
@« 0ff = Ful " Standard " Compressed
Fig. 3-52  Method Optimization ... window

(Result Handling subwindow)

Data Handling

Average Average of comelation results

Dust-Filker IDn d

Deviation [%] to eraze |35 ﬂ | j
peak in countrate I J

Fig. 3-53  Data Handling panel

(5) Result Handling

e C(lick on the Result Handling button on top of
the Method Optimization ... window.

- The Result Handling subwindow appears
on the screen.

(a) Fit panel

The Fit panel of the menu allows you to fix various
model parameters, which otherwise will be a fit
result. The fixation of the number of Components
in this model is mandatory, while the fixation of all
other parameters is optional.

It is generally accepted that non-linear fitting
procedures yield more reliable results when the
number of free parameters is low. It s
recommended to fix parameters which are known
from independent  measurements. Good
candidates for fixing are diffusion times of the free
dye and the free (i. e. not bound) partner
determined in previous measurements.

e Enter the model parameters to be fixed in the
input boxes.

(b) Data Handling panel

The Data Handling panel allows you to select if
you want as an average the mean values of the
correlation curves or the mean of the fit results by
choosing the appropriate fit procedure in the
Average selection box. In the first case, the single
values of the different correlation curves are
averaged and the new curve fitted. In the second
case, the fitted parameters of each correlation
curve are averaged.

3-48

B 45-0005e 12/02



OPERATION
Detailed Description

ConfoCor 2

Analyse Menu

Carl Zeiss

The Dust-Filter selection box allows you to activate an electronic dust filter that will be active in
operation during the measurement. The threshold in % is set by the slider. All measurement points
within a binned count rate time window having a deviation of more than the specified value from the
average count rate will be cut out and not used for the correlation analysis.

Iy~  Hand-symbol. Please note that the cut off count rate is defined as the exceeding of the average
count rate during a certain measurement period. Thus, the consecutive fast succession of low
peaks might accumulate the same count rate as one high peak within a certain period of time
and hence, the cut off is not defined by the peak height but rather by the counts / binning

time.

(c) Display panel

In the Display panel you can tick which result
curves (Count Rate, Correlation Curve, Count
Rate Histogram and Pulse Density Histogram)
will be displayed when the measurement runs. The
meaning of these curves is explained in the
Measurement window.

e Select the appropriate options via mouse click.

(d) Auto Save panel

The Auto Save panel allows you to determine
which of the resulting curves will be saved
automatically.

e Select the appropriate options via mouse click.

(e) Auto Print panel

In the Auto Print panel you can determine
whether or not you want to have an automatic
protocol printout (with varying degree of detail).

e Select the appropriate radio buttons via mouse
click.

Display

W Countrate
W Comelation Curve
[ Countrate Histogram

[™ Pulse Density Histogram
[¥ Fit Results

Fig. 3-54  Display panel

¥ Countrate

¥ Carmelation Curve

[ Countrate Histogram

™ Pulze Denzity Histogram
[¥ Fit Results

Fig. 3-55  Auto Save panel

Auto Print
o 0ff  Full ™ Standard " Compressed

Fig. 3-56  Auto Print panel
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(5) X,Y,Z-Scan for positioning the focus within structured samples

To make the positioning of the detection volume easier, the ConfoCor 2 is provided with a X,Y,Z-Scan
possibility.

This means, that the focus is moved in X, Y, or Z direction over a preselected distance while the count
rate in one or both of the detection channels as defined by the channel check boxes is recorded. A
maximum (or minimum) in the resulting curve (Fig. 3-58) usually indicates a region of interest. The focus
can be positioned to this region by a simple mouse click.

e Click on the X,Y,Z-Scan button on the right-hand side of the Method Optimization ... window

- The X,Y,Z-Scan operating window appears on the screen (Fig. 3-57).

Charnel ¥ Channel 1 Start
¥ Chanrel 2

o O cy £z cz vz [ L

Current position  11000.0000 pm Current position  -11000,0000 pm Current position~ 220,8750 um

Start position I'IUUUEI él i Start position 11035 i’ Tl Start position 21 ﬂ um
End position |12DDD él (fLd End position -10365 i’ (P End position 231 ::I (M)
Mumber positions IZU ﬂ Mumber positions |20 ﬂ Mumber positions |50 :‘I

Refresh
positions

Fig. 3-57  X,Y,Z-Scan operating window

For X,Y,Z-Scanning, proceed as follows:

e If you use the Axiovert 100, first switch to the visual or TV mode using the silver sliders on the
microscope stand so that you are able to view the object (the label near the silver sliders will show the
correct silver slider position) or press the VIS button (Axiovert 200).

e Position the object in X and Y.

e Find the upper cover slip surface (interface between the glass and the cell) by carefully focussing the
objective.

¢ Switch to the FCS mode by clicking on the FCS button in the Analyse subordinate toolbar.

The next steps depend on whether you already have a functional measurement method for your
particular problem or not.

¢ If you already have a functional method: Select the method first using the Select Method button in
the Analyse subordinate toolbar of the Main menu.

¢ If you do not have a functional method: Create a new method.

o Select the Channel, Start and End position and the Number of positions.
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e Clicking on Start opens a new window showing a count rate graph (Fig. 3-58).

Caount Rate (kHz) Claze
100

90

80

70

ED

50

0000 0001 0002 0003 0004 0005 OO0 0007 ooog3 0009 0mo
Paszition [mrm)

Fig. 3-58  Z-Scan result window

When the scan has been finished, a vertical red line appears at the y-axis at the left-hand side. This line
can be dragged with the mouse when the left button is held down.

e Position the vertical red line where the focus should be placed by using the mouse.

e Then close the window with Close. The Refresh Positions button will actualise the current position
if pressed

The data of the X,Y,Z-Scan result window can be
copied to the clipboard via the context menu or
saved directly as an ASCII file.

Copy data to clipboard
Ewport data to file

Fig. 3-59  Context menu of the

e Click in the X,Y,Z-Scan result window with the X.Y,Z-Scan result window

right mouse button to open the context menu.

e Select the line Copy data to clipboard with a click of the mouse if you want to insert the data into
other WINDOWS programs directly via the clipboard. The Paste function enables you to insert these
data directly into the required program.

e Select Export data to file to save the data in an external ASCII file (.txt).
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3.4.3.5 VIS, FCS and TV Buttons

The VIS, TV and FCS buttons are included in the Analyse subordinate toolbar of the Main menu.

They switch the setting of the beam path of the microscope:

- VIS: observation via the eyepieces of the binocular tube
- TV: camera observation (if connected) via camera adapter of the binocular tube
- FCs: screen observation via laser excitation using the ConfoCor 2 and software evaluation
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344 Configuration Menu

¢ In the Main menu toolbar, click on Configuration.

- This opens another, subordinate toolbar in the Main menu.

T/ ConfoCor2 $P2 =l
File  Analyziz Configuration Macro  Options  window  Help
R
Opti
% pliohs

@ File: e

% | Analyzis E=.E Cnnfiguratim’é é Macra
~ o
& é Lo ] s FEEFE <« Configuration

Azt Define Define ;
Lazer Mizro Pinkole Beampath | Carier subordinate toolbar

Fig. 3-60  Configuration menu

3.4.4.1 Laser Control & /Laser Control
The Lasers panel shows the types, excitation Laser Urit Llose
wavelengths and operating statuses of the lasers .

available. Hehle2

The subordinate laser settings panel shows the
relevant and currently set Maximum Power,
Wavelength, Status, Tube Current and

Marimum Power. 15.0 myw H

Output [%] values of the current laser. The Wavelength. 458, 488. 514 nm ==
buttons On, Off and Standby permit the current Status connected

. . Tube Current: 0.6 A Standby
laser to be set in the required status, and the laser ;
intensity (Output) can be set using the slider or Sutp ] Wl o
the input box. The name of the selected laser
(Argon, HeNel or HeNe2) is displayed in the Fig. 3-61  Laser Control window

headline of this setting panel for checking.

(1) Opening / Closing the Laser Control window
e Click on the Laser button in the Configuration subordinate toolbar.

- This opens the Laser Control window, which shows all lasers connected to the system.

When the setting of the required lasers has been finished, the Laser Control window can be closed
again.

e Click on the Close button to close the Laser Control window.

- The Laser Control window wiill be closed.
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(2) Function description

Lasers panel (upper) List of available lasers, including the display of relevant wavelengths and
switching status.

Selection of the laser to be switched on/off and setting of the laser
output is performed in the subordinate setting panel.

Laser settings panel (lower) Switch on / off the required laser or set Standby operation.

Display Maximum Power, Wavelength, Status and Tube Current (only
Argon) of the relevant laser.

Sets the laser output for Argon.

(3) Settings
o Click on the desired laser on the (upper) Lasers panel.

- This highlights the selected laser.
On the lower panel of the Laser Control window, activate the laser as follows:

The following applies to the Ar-multiline laser:
e C(lick on the Standby button.
- Wait for the laser to heat up until the Status ready - Standby message appears.
e Click on the On button.
- Status ready - On appears.
e Use the Output [%] slider to set the laser power which is ideal for the measurement job.
Thus, the laser needed for image acquisition is available.
e Set output between 25 and 100 % of the maximum tube current.

- Optimum operation is at 8 A (lowest laser noise). However, the laser life is reduced if the laser is
constantly operated at 8 A. Therefore, 8 A should be used only if this is absolutely necessary.

The following applies to HeNe lasers:
e After selecting the laser, click on the On button.

- The required laser for image acquisition is now available.
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3.44.2 Micro

The Axiovert Control (Micro button) window permits motorized functions (objective and reflector
change settings) and the illumination mode (transmitted light) of the connected microscope to be
controlled via the software.

Without any difference to software control, these microscope functions can also be operated directly on
the stand via the relevant controls. In that case, any changes are recorded by the software and displayed
in the relevant windows / panels.

(1) Open the Axiovert Control window x|
e Click on the Micro button. erohe Settnus st [t | Close
. . I vl Apply | Store | Delete Agzign Button
- This opens the Axiovert Control window
on the screen. i i i i Less
M. FLr LN iRy

After conclusion of the conventional setting of the
connected microscope, the Axiovert Control Bemrilene Transmitted Light

window can be closed again. / D(] [ ®
e Click on the Close button in the Axiovert 4|
Control window. [ ] fpeture 00529 On 300 %

Objective
Plar-Neofluar 10x40.3

- The Microscope Control window will be
closed.

Reflected Light
i Reflector

z FS=tl ®
Shutter  Open
Tube Lens

O Lens 1

Fig. 3-62  Axiovert Control window
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(2) Function description

Transmitted Light button Transmitted light is switched on / off via ON button in the Transmitted
Light frame, setting of light intensity can be varied via input box or
slider. 3200 K color temperature for photo documentation can be
switched on via 3200 K button in the Transmitted Light frame. The
transmission light control potentiometer on the stand is disabled via the
Remote button. By clicking on the Close button the Transmitted Light
frame is closed.

Condensor button Numerical aperture of the condensor is set via input box or slider. Turret
position selected from graphical pop-up menu (only for motorized
condensors). By clicking on the Close button the Condensor frame is

closed.
Objective button Objective can be selected via graphical pop-up menu.
Reflector button Push and click, reflector cube can be selected via graphical pop-up menu.
Tube Lens button Push and click, tube lens can be selected via graphical pop-up menu.
Reflected Light button The shutter is switched on and off.

(a) Reflected-light observation (Epi-fluorescence)

e Turn on the HBO 50 power supply switch.
e Click on the checkbox for Reflected Light ¥l On.
¢ In the Reflector Turret list box, select the desired filter set by clicking on it.
- The filter is automatically moved into the beam path to enable observation in epi-fluorescence.
¢ In the Tubelens list box, select the desired tube lens by clicking on it.

e Swing the required objective for FCS measurements into the working position. This is performed by
selecting the objective in the Objective selection box in the Axiovert Control window.

We recommend to use the C-Apochromat 40x/1.2 W corr on account of its optimized optics.

e C(lick on the FCS button on the right-hand side of the Analyse subordinate toolbar in the Main
menu (Fig. 3-24) to select the FCS detection head.

(b) Transmitted-light observation

e Click on the checkbox for Transmitted Light ¥l On.
e Activate the condenser function in the Condenser panel.

e Swing the required objective for FCS measurements into the working position. This is performed by
selecting the objective in the Objective selection box in the Axiovert Control window.

e Select Light Remote or 3200 K or set the transmitted light intensity via slider.

e C(lick on the FCS button on the right-hand side of the Analyse subordinate toolbar in the Main
menu (Fig. 3-24) to select the FCS detection head.
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3.4.43  Adjust Pinhole A Pinhole Adiustment =
The pinhole is adjusted using a dye solution. The Seampat TR e
general approach is to move the pinhole cyclically e | AT | e
in x, y and z until the intensity maximum is found. . (1]
For each excitation wavelength a suitable dye must Sample Excitation 2
be used. We recommend: b a2 ) | i e
- Rhodamine 6G for 458, 488 and 514 nm NFT 535® m%@ [rec Cob
- Tetra-Methyl-Rhodamine (TMR) for 543 nm e G
and
_ Cy 5 for 633 nm. Pinhale i Chi Channel 1
Ch2
It is also recommended to work with a relatively Dismten ][50 4 | 5
concentrated solution (10° mol) and low laser _ _ _
power to achieve smooth intensity curves. N EEN R e
Position IWiI Wi‘ ITiI
[Excitation |
& W o P e 1
(1) Open/Close the Pinhole Adjustment O amm AP i o2 T
window
iz f ] Carrier IENUNC
e (lick on the Adjust Pinhole button in the carr | Posten [T
Configuration subordinate toolbar of the

Main menu.
. . . Fig. 3-63  Pinhole Adjustment window
- This opens the Pinhole Adjustment

window.

e Click on the Close button to quit the window.

(2)  Function description
(a) Beam Path panel BeamPath  [488/633 CC (RhireendCyB) =]
Here you can select the beam path for pinhole Last Adustment [03.03.98 12:34:31
adjustment. The date of the last pinhole
adjustment is shown in the Last Adjustment LEOIE Excitation
i B33 nm
display box. HFT 488£833® | P
Select the beam path in the selection box.
] P NET 835® r 1EP 505-550 @ IW
- The selected beam path appears in a .
drawing. Mi@ [Fvs

— For the definition of a new beam path, see

i Fig.3-64 B Path |
section 3.4.4.4, page 3-63. 9 eam Path pane
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(b) Adjust Coordinates panel

Finhole & o Llherel The Adjust Coordinates panel is used to adjust

£/ th2 the pinholes. Adjustment can be performed

Diameter ] [40 | 4| " | manually or automatically. Manual adjustment is

Pasition IERGIEES

not recommended, since the relevant procedure is

Luto Adjust % fine | Y fine | Coarse [ Z coarse | very Comp|eX

o

Fig. 3-65  Adjust Coordinates panel

The following functions are available:

Pinhole

Diameter

Auto Adjust buttons:

X fine / X coarse
Y fine / Y coarse
Z coarse

Coarse checkbox

Position input boxes

Selection of the channel for adjustment.

Setting of pinhole diameter to corresponding the used wavelength (see
page 3-61).

Starts the automatic coarse or fine adjustment for X direction depending
on the activation / deactivation of the Coarse checkbox.

Starts the automatic coarse or fine adjustment for Y direction depending
on the activation / deactivation of the Coarse checkbox.

Starts the automatic coarse adjustment for Z. Since fine z-adjustments
would be meaningless, they have not been included as a feature.

If ticked, the coarse adjustment for X or Y is performed, if not ticked, the
fine adjustment for X or Y is performed.

Display / input of the pinhole position in X, Y and Z.

Excitation

(c) Excitation panel

activate / deactivate  the  wavelengths  via

1000010 000000000071 .
&|'7499”'""ﬂ.......l............ﬂ1/° The  Excitation panel allows vyou to
Laszer

Fig. 3-66  Excitation panel

checkboxes and to set the laser attenuation (%)
using the sliders. Furthermore, you can open the
Laser Control window via the Laser button to
switch on/ off the necessary lasers (see section
3.4.4.1, page 3-53).

The Laser Power display box allows you to reduce
the overall power by factors of 10, 100 and 1000.

3-58
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(d) Carrier Position panel Carrier Position

In the Carrier and the Position display boxes, the o Carier |3 NUNE

carrier and the currently selected position are Carir | Posiion [ AT

shown.

If the carrier or the position have to be changed Fig. 3-67  Carrier Position panel

for adjustment, use the Carrier button to open
the Carrier Position window (see section 3.4.3.2,

page 3-32).

(e) Count rate window T Count rate Lo
Channel 1

e Click on the Count rate button on the right- Close

hand side to open the Count rate window.

In two Channel panels and one Correlation
panel, the Count rate window shows the values
for Count rate, Correlation or Counts/ Molecule
depending on the activated Display button. -

The Channel panels and the Correlation panel
feature a big display field for the count rate and,

at the underside, a scale allowing the measuring MJL & b A m'MM
range for the displayed count rate to be read from

a colored bar. A click on one of the four arrow
buttons permits the measuring range display to be
narrowed or widened.

The buttons in the lower range of the Count rate
window have the following functions:
]

Channel 2

Unit: Selecting the unit Hz or kHz.

Average: Averaging after 1s, 10 s or Off.

Display: Selecting one of the display A — 0000 e
modes Count rate, Correlation LR L L
or Counts / Molecule. e B TR avesee [on 1s | 10: |

Dizplay Count rate | Correlation I Countz / Molecule

Fig. 3-68  Count rate window
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P T s (f)  FCS Hardware Settings window

o - Click on the Coll. button to open the FCM
Hardware settings window. The slider allows you
to set the Collimator position.

Callimatar

7

|

If the Collimator setting was changed, the Pinhole
Adjustment window will inform about the Old
and New positions, as long as no Pinhole
alignment was done in x, y, or z.

As soon as one Pinhole alignment was done and
the OK button was clicked, only the current value
will be displayed. The Collimator setting will be
stored with the respective method and will be
automatically used when the method is called up.

Fig. 3-69  FCM Hardware Settings window

(3) To adjust the pinhole, proceed as follows

e Mount a cuvette with a suitable dye solution and orient the sample stage as described in section
3.4.3.1, page 3-30.

e Click the Pinhole button in the Configuration toolbar subordinate of the Main menu. The Pinhole
Adjustment window will appear (Fig. 3-63).

In the Beam Path panel of the Pinhole Adjustment window you will see a drawing of the current
beam path including a line which indicates when this beam path had last been adjusted.

e Select the beam path you want to adjust in the Beam Path selection box in the Beam Path panel of
the Pinhole Adjustment window.

e Select the test sample. Click on the Carrier button close to the bottom of the window. The Carrier
Position window will appear. Then select the sample by mouse click.

e Use the slider in the Excitation section of the menu to set the laser intensity to minimum.

e Click on the Count Rate button at the right-hand side of the Pinhole adjustment window. This will
open the Count Rate window.

e Then cautiously increase the laser intensity until a count rate of about 100 kHz is indicated.

e Close the Count Rate window.
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e Set the pinhole diameter to a size corresponding to the used excitation wavelength:

458 nm 66 um
488 nm 70 pm
514 nm 74 um
543 nm 78 um
633 nm 90 um

e Select the pinhole you want to adjust by clicking on the corresponding Ch1 or Ch2 radio button in
the Adjust Coordinates panel of the window.

I3-  Inthe case of a cross correlation beam path, adjust the two pinholes subsequently in two runs.

Each of the pinhole axes must be adjusted separately. If the Coarse checkbox is activated, the
corresponding axis buttons will be labeled X Coarse and Y Coarse respectively and the pinhole will
travel over the maximum range for each axis.

If the Coarse checkbox is deactivated, the buttons will be labeled X Fine and Y Fine respectively. In this
case the pinhole travel will be limited to speed up adjustment.

I¥°  If the pinholes are adjusted for the first time, the coarse adjustment must be performed first
and then the fine adjustment, each time for X, Y and Z (only coarse).

For subsequent readjustments, the fine adjustment is normally sufficient.

e Perform the pinhole adjustment in the following sequence:
- xfine; y fine
-z coarse

- xfine; y fine
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If one of the above buttons, e.g. X Coarse or X Fine or Z Coarse etc., is clicked, the instrument will
behave as follows:

- The Automatic Pinhole Adjustment window will appear (Fig. 3-70). It is possible to exit the
process using the Cancel button. When the process is finished, quit with OK.

- In the Count Rate/Position diagram, the black line corresponds to the measured intensity (count
rate). The red line corresponds to the intensity curve fitted from it to find the optimum pinhole
position.

Automatic Pinhole Adjustment

Count Rate [kHz) =
250 :

a0

a0 H LCancel

70

E0

a0

225 230 235 240 25 280 285 260 26 270
Position

Fig. 3-70  Automatic Pinhole Adjustment

e Repeat the procedure for all axes.

e You will find peaks for x-Coarse, and y-coarse, in any case. If you fail to find the peak in z-coarse
proceed as follows. Go to the FCM Hardware settings window by clicking the Coll. button. Move
slider one step up, if peak is expected to the right; move slider one step down, if peak is suspected to
the left. Repeat x-, y-, z-alignment and repeat changing Collimator setting, until z-peak is within the
window.

e A click with the right mouse button on the diagram opens the context menu. Selection of the option
Copy to clipboard or Export data to file permits the data to be copied to the clipboard or saved
directly in an ASCII file.

e When the whole pinhole adjustment is completed, close the dialog with Close.
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3.44.4 Define Beam Path

The Define Beam Path function allows new / existing beam path configurations to be created / edited
and saved. The Delete function enables you to delete existing configurations.

(1) Open / Close the Beam Path Definition window

e Click on the Define Beam Path button in the Configuration subordinate toolbar of the Main
menu. The Beam Path Definition window is opened.

e When the beam path definition is finished, click on the Close button to quit the Beam Path
Definition window.

T& 'Beam Path Definition
Cl
Beam Fath I [hew] j s
Pinhole Adjustrment I
Save
Sample E zcitation
HeMel [ B43nm x
Hete2 ¥ B33 nm
HFT ® Argon W 458 rnm Delete
Argon [ 488 rm
Zrgon [ 514 nm

NFT N V——r——
EM L dee e €1

Fig. 3-71 Beam Path Definition window

HFT (main beam splitter)

The main beam splitter (HFT) reflects the specified laser lines and allows the resulting fluorescence
spectrum to pass through.

NFT (secondary beam splitter)
The secondary beam splitter (NFT) splits the fluorescence spectrum onto the various detection channels.
EM (emission filter)

The emission filter (EM) is used to narrow the fluorescence spectrum. The bandpass (BP) allows the range
within the specified border wavelengths to pass through. The longpass (LP) allows the range above the
specified border wavelength to pass through.
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(2) Function description

Beam Path selection box Selection of a new (scratch) or existing beam path for editing.
Pinhole Adjustment display box Display of the last pinhole adjustment of existing configurations.

@ Activation / deactivation of a main dichroic beam splitter (HFT) or

secondary dichroic beam splitter (NFT) through selection from the
relevant list box (Fig. 3-71).

m Activation / deactivation of an emission filter (EM) through selection
from the relevant list box (Fig. 3-71).
Excitation checkboxes field Selection of the wavelength to be used.
Ch1 / Ch2 input boxes For entering of a special comment (e.g. used dye).
Close button The Beam Path Definition window is closed.
Save button For saving the new or edited configuration.
Delete button Deletion of an existing configuration.
(3) Define a new beam path configuration
. [ | i e First tick the laser or lasers (irj case of cross
correlation) you need for excitation of your

Pinhole Adjustment I
= sample.

Sample iy bl e Then choose a (main) dichroic beam splitter
I 543nm X which should correspond to the chosen laser(s).
Hele2 ¥ E33mm . . @
— Argon ¥ g _Delete | Click on the Beam Splitter symbol and a
G o e list box will appear. Then click on the beam

Airgon " Bldnm
HFT 488

HFT 514
HFT 543

HFT 633
G HFT 488/633 _@

Mone

splitter you need.

o Select the second beam splitter in a similar way
to the first one.

Lm——@ - For cross correlation, choose the NFT
488/633 beam splitter.
Fig.3-72  Beam Splitter list box - Auto correlation measurements with an

excitation wavelength of 633 nm should be
carried out in detection channel 1. In this
case, select Plate in the second beam
splitter position.

— All the other auto correlation measurements
will be carried out in detection channel 2. To
work with this channel, select a Mirror in
the second beam splitter position.
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e Click on the Emission Filter symbol(s) ¥l to get
the list box allowing you to select the emission . [ 5 | e
filters you need. L L
Pinhole Adjustment
e |t is recommended to give the channel a name / =
which is easy to remember. Sample Edhiin L
" 543 m
HeMe2 ¥ 633 nm x
® Argon v 458 nm Delete

Argon I~ 488 nm
Argon I 514 nm

® r[ﬁancel @ [

BP 475525
E LP 475 @
AP 605530 I
BP 505550
LP 505

Fig. 3-73  Emission Filter list box

(4) Save a new beam path configuration

e C(Click the Save button to save the new beam K

= |
path Cancel |

- The Save Beam Path window appears.

e Choose a memorable name for the new beam
path which you are likely to remember. Fig. 3-74  Save Beam Path window

e Click on OK to save the new configuration.

I3  Before you can use a newly defined beam path, you have to adjust the pinhole(s) for this
particular beam path.

(5) Delete a beam path configuration

A no longer required configuration can be deleted as follows:

e Select the configuration to be deleted from the Beam Path selection box.

e Click on the Delete button. Confirm deletion in the following window by clicking OK.

e A beam path can only be deleted if it is not used by any method. If you intend to delete such a beam
path, you will have to delete the corresponding method first.

e When you are finished, close the Beam Path Definition window by clicking on Close.
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3.445 Define Carrier

Sample Carier (I

Number Distance [rm]
Columnz |1 10
|1 10

Fiows

Cloze

The Define Carrier function allows new / existing
sample carriers to be created / edited and saved.

(=] The Delete function enables you to delete existing
e sample carriers.
X

(1) Open/Close the Carrier Definition
window

Fig. 3-75  Define Carrier window

(2) Function description
Sample Carrier selection box
Columns - Number input box
Columns - Distance input box
Rows - Number input box
Rows - Distance input box
Close button

Save button

Delete button

e (Click on the Define Carrier button in the
Configuration subordinate toolbar of the
Main menu.

- The Carrier Definition window is opened.

e When the beam path definition is finished, click
on the Close button to quit the Define Beam
Path window.

Selection of a new or existing sample carrier for editing.
Setting of the number of columns for the sample carrier.
Setting of the distance between the chambers of the column.
Setting of the number of rows for the sample carrier.

Setting of the distance between the chambers of the row.
The Carrier Definition window is closed.

Saving of the new or edited sample carrier.

Deletion of an existing sample carrier.

3-66
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(3) Define a new sample carrier
¢ In the Sample Carrier selection box, use (new) entry or select the sample carrier to be edited.

e Enter the number of chambers and the distance (mm) between the chambers in the appropriate
Column and Row input boxes.

(4) Save a new sample carrier
ak I

e Click on the Save button to save the new
sample carrier.

Cancel

- The Save Sample Carrier window appears
on the screen.

e Choose a memorable name for the new sample Fig. 3-76  Save Sample Carrier window
carrier which you are likely to remember.

e C(lick on OK to save the new sample carrier.

(5) Delete a sample carrier
A no longer required sample carrier can be deleted as follows:
e Select the sample carrier to be deleted from the Sample Carrier selection box.

e Click on the Delete button. Confirm deletion in the following window by clicking OK.

e \When you are finished, close the Carrier Definition window by clicking on Close.
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3.45 Macro Menu
The macro function permits the recording, running and editing of command sequences and their

allocation to buttons in the Macro menu.

e |n the Main menu toolbar, click on Macro.

- This opens another, subordinate toolbar in the Main menu.

x

File Analyse Configuration  Macro  Oplions  Window  Help

@ File E Analyse E=.E Configuration i O pticts
Fulti Tirne ri. il il il fiLf @ .
«+— Macro subordinate
rm r.f ] ] rim r.f Macio toolbar

Fig. 3-77  Macro menu

3.4.5.1 Macro Language

"Visual Basic for Applications", called VBA in the following, is used as the Macro language. This
language is well known through its widespread use as Macro language in the "Microsoft Word for
Windows" and "Microsoft Excel for Windows" products. Experience with "Microsoft Visual Basic"
would also be beneficial for macro-programming of the ConfoCor 2.

An Integrated Development Environment, called IDE in the following, is available for the editing and
debugging of macros. IDE includes an "online help program" where the VBA language is described in
detail.

Macros are stored in project files. One project file can include several macros.
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3.4.5.2  Macro Control x|
(1) Open / Close the Macro Control window Etiece femleen oW || oese
. . e
e Click on the Macro button in the Macro ; ams -
subordinate toolbar of the Main menu. o |
Mew Load Save | Saweds | Unload
- This opens the Macro Control window. Macios l l l l l =
e C(lick on the Close button to quit the window. Fun
Step
Delete
Editor
(2) Edit Macro function "
This function allows you to load, run and unload
Macros.
Rec I
e Press the Edit Macro button to switch to the Hame
Macro panel Start | Eancell Stop |
’ [~ Edit on stop
Load button: Opens an existing project. Fig. 3-78  Macro Control window
Run button: Runs a macro.
Unload button: Removes the selected macro
from the Macros list.
Macros are stored and managed in project files
(*.Ivb).
To activate an existing project, proceed as follows: Open HE
ook in: 4 Macos
e Press the Load button. Lok |
- The Open window will be opened.
e Select the relevant project file (data extension:
* Ivb) from the Macros list box. Click on the
Open button.
- The project file will be opened and the Flename:  ["vb

macros contained in it are displayed in the
Macros selection box of the Macro Control
window.

j " Cancel |

Filez of tupe: I".I\-'b

[~ Dpen as read-only

Fig. 3-79  Open window
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Proceed as follows to perform a macro:

o Select the required macro from the Macros list box of the Recording panel.

e C(lick on the Run button to start performing the macro.

= Provided that a macro is linked to a button in the Macro subordinate toolbar, you only need to

click on this button to perform the macro.

Buttan I

Text I

Project I

M acros I

& Macro Control
Edit Macra i Assign Macro to Button
Define Buttons
[ |

Deletel Apply |

x|

Close [

Fig. 3-80  Macro Control window

(3) Assign Macro to Button function

This function permits stored macros to be linked
with one button each in the Macro subordinate
toolbar.

e Press the button Assign Macro to Button to
switch to the Define Buttons panel.

Proceed as follows to link a macro to a button of
the Macro subordinate toolbar:

e Select the button number from the Button
selection box.

e Enter the button labeling in the Text editing
box.

e Select the name of the project file from the
Project box using the ... button.

e Select the macro name from the Macros box.

e Press the Apply button to assign the relevant
macro to the specified button in the Macro
toolbar.

Proceed as follows to delete the linking between a button in the Macro subordinate toolbar and a

Macro:

e Select the button number from the Button selection box.

e Press the Delete button to delete the linking.
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3.4.6 Options Menu

The Options menu permits performance of the following functions:
- Display / modification of the user-accessible program Settings of the ConfoCor 2 software.
- Collimator setting.
- Additional function Objectives (not available in the Options subordinate toolbar).

- Additional function Dye Database (not available in the Options subordinate toolbar).

¢ In the Main menu toolbar, click on Options.

- This opens another, subordinate toolbar in the Main menu.

x

File Analyse Configuration Macro ©Options  Window  Help
% Macro

@ File E Analyze

|} [ 1 . i
Em = Configuratian

Options subordinate
toolbar

Settings | Collimator

Fig. 3-81  Options menu

3.4.6.1 Settings Function
The Settings function permits the individual setting and matching of software settings with regard to
the following points:

— Open/ Save
— Raw Data
— Measure

(1) Open/ Close the Settings for user : ... window

e Click on the Settings button in the Options subordinate toolbar of the Main menu.
- This opens the Settings for user : ... window.
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e Click on the appropriate register to change this
W S Raw Data Feme oK Op’[iO n.

e Click on the OK button to quit the window.
= 5200 ot o ol i The last settings will be taken over. Cancel
7 Gt mean vl for Crlir s enables you to cancel the procedure, with any
changes you made not being taken over.

(2) Open/ Save register

Ticking the Save prompt at closing modified
windows option box will set the following
procedure: if the field is ticked and you exit a
window in which some settings were changed, a
dialog will ask you to save these changes.

Fig. 3-82  Settings for user : ... window
("Save" register activated)

Ticking the Calculate mean value for ConfoCor 1 files option box will give you a calculation of the
mean of opened ConfoCor 1 files in the last row. You can choose in the Average display box if you
would like to Average the correlation results (every measurement point of the single correlation
curves is averaged) or Average the fit results (values of parameters obtained from the single
correlation curves are averaged).

(3) Raw Data register

When you tick the Save raw data during

measurement checkbox, the raw data (photon

I T A S trace) will be stored on disk. This option is used

Diecloy:  [C =] when access to the raw data is required to analyze
el (SR the data in a different way than by calculating the
S correlation functions.

The raw data file structure is described in
Appendix A.

_ _ ¢ In the Directory field, the directory will be set
Fig. 3-83  Raw Data register where the data should be saved. When the

E button is clicked, a WINDOWS NT/2000
directory selection dialog will open.

¢ |n the Base File Name field, the base file name is set.

e The maximum number of files can be set (up to 100).

15 Each single measurement is stored in one raw data file. When the set limit is reached, the oldest
file will be overwritten and the data in this file are lost. It is the responsibility of the operator to
save the data.
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(4) Measure register

This option allows you to move the stage during
measurement. In this case the stage will be moved
forth and back during the entire measurement

time. This option is useful during rare event R
detection when large, slowly moving objects in v e 2l mee
A s ¥

extremely small concentrations have to be
registered. Since these aggregates are diffusing
very slowly without such movement, the
measurement times would be prohibitively long. It
should be taken into account that, in this case, the Fig. 3-84
data stream is analyzed with the coincidence

analysis rather than by correlation analysis.

Measure register

If the Move stage during measure checkbox is checked, the following settings are possible in the
dialog:

- Travel distance of the stage in millimeters:
Only integer numbers of millimeters are possible.

- Speed of the stage:
Only the three preset stage speeds 0.48 mm/s, 4.81 mm/s and 24.01 mm/s are possible.

- Travel direction:
The stage can be moved along the x- or y-axis of the stage.

3.4.6.2 Collimator Settings Lokt Bt :
Under normal conditions, the collimator settings :
should not be changed. .
In some cases when the pinhole is close to the Fes_colL v | fia 1o

limit of the pinhole range for a certain wavelength
it might be useful to alter the collimator settings
carefully.

I3  This function should be used with
extreme care. If collimator setting s
unsuitable, pinhole adjustment can Fig. 3-85  Collimator register
become impossible.

e To change the collimator setting, click the Collimator button in the Options toolbar subordinate of
the Main menu (Fig. 3-81).

e The Collimator register will appear.

e Now the new collimator settings can be entered either by drawing the slider, clicking on the arrows or
directly entering a new number.
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x| 3.4.6.3  Objective
heete st | rerees e ) cess This function permits changed objectives to be
[Objectve  |=o activated and the parfocality to be set without
Positon  Nams having to exit the software (only available in the
1 Plan-Neafluar 2.54/0.075 g Options pull-down menu).
2 Flan-Meofluar 10x/0.3 %
3 Plan-Meofluar 40</0.75 g (1) objective change
4 Epipian 1004/0.75 % e Change the required objective in the nosepiece.
5 Empy postion % e Click on the Objective button in the Maintain
subordinate toolbar of the Main menu.
5 Plan-Meofluar 40=41.3 il g . . .
- The Objective Control window appears on
7 PlarsHeoflusr 2 54/0.075 % the screen. The Objective button is
activated in accordance with the presetting,
and the Objective panel is displayed in the
Fig. 3-86  Objective Control window Objective Control window.
e Click on the graphical button of the relevant
nosepiece mount (Position).
- The Change Objective window appears.
| Change Objective | All available objectives are listed in the Potential
51 Favorite Dbjectives = Objectives directory of the Change Objective
----- & Empty position Close window.
----- B Achroplan 1004/1.0'W
----- SEChfﬁD'%gﬂgﬂ?ﬁWPhi? - e Select the new objective by double clicking
..... EMOVE . . . . .
_____ D Floeheofuor 104703 Obiective from the list in the Potential Objectives
----- B Plan-Mecfluar 2.54/0.075 dlreCtOFy.
----- B Plan-MNeofluar 2 5:/0.075 Pal Add ) . . .
..... B PlanNeofluar 404/0.75 Objective e Click on Close to exit the Change Objective
----- B Plan-Neofluar 40x41.3 0il window.

8-{27 User Defined Objectives

... & Epiplan 1002/0.75

&-{21 Patential Objectives

..... B Empty position

----- B A-Plan 104/0.25 PH1

----- B Achroplan 1002/1.0'W

----- B Achroplan 100x/1.0 W Ph3

----- B Achroplan 104/0.3 W Phl

----- B achroplan 20x/0.5W Ph2

----- B Achroplan 40x/0.75 W

----- B Achroplan 404/0.75 W Ph2

----- B Achroplan 63x/0.9 W ;l
[ IO [ N PER TR

Fig. 3-87  Objective Control window

(@) Add Objective

This function permits new objectives to be added
to the database.

For this, proceed as follows:

e C(lick on the Add Objective button on the
Change Obijective window.

- The Create new Objective window is
opened.

3-74
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e Enter the data of the new objective in the

Create new Objective window, then click on Prodieer [Faizems denaGmbH I~ NonZsiss o
the A I button. Obiective Hame Inew objective
pp y Objective 10 I
The new objective is stored in the database and Magificaton —— Apply
included in the Change Objectives window. You st .
can now activate the new objective as a favorite Imersion Medium Refrective Indss [~ 1
objective using the procedure described above. Wbl [ o
L Fitness m
[ If you have activated the Non Zeiss Sean Fitness ws ¥
check box, objectives from other
manufacturers can also be included in the Fig.3-88  Create new Objective window

database.

(b) Remove Objective

You can only remove objectives in the Favorite Objectives and the User Defined Objectives
directories.

e To remove an objective from the database, select it with a click of the mouse in the Change
Objective panel and then click on Remove Objective. The new objective appears in the User
Defined Objectives directory.

e Click on Close to close the Create new Objective window.

(2) Focus speed change X
e Change the required objective in the nosepiece. Dbisctive Focus Speed Parfocal Correction Close
e C(lick on the Objective button in the Maintain '
subordinate toolbar of the main menu. Posiion S peed e
. Plan-&paochromat 53=41.4 Oil
- The Objective Control window appears on 1 A [T st
the screen. The Focus Speed has to be , PlanHleofluar 10%/0.3
activated in the Objective Control window. AL M ses
. . . Plan-Meofluar 40=/0.75
- The focusing speed of the relevant objective I [T s
can be selected by using either the slider or E piplar 100+/0.75
the input box in 40 steps. S | Ml s
5 Empty position
{7 sem
g Plan-Mecfiuar 40=41.3 Oil
A [T stee
7 Plan-Heofluar 2.54/0.075
[ sem

Fig. 3-89  Focus Speed window
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S (3) Parfocality Correction
Dbjective FocusSpeed | Pafocal Corection Elm[ The parfocal setting is performed via screen

Parfocal Correction Activation

‘when parfocal corection is active the moving
stage can dammage pour objective.

Motize:

| Parfocal Correction Adjustment

Current Objective : Plan-apochromat 63x/1.4 0l

Mext Objective :
Start it [=53 Canzel
Fig. 3-90  Objective Control window
x
Objective Focus Speed Parfocal Comection Close [

Parfocal Correction Activation

‘when parfocal corection is active the moving

Motize: stage can dammage pour objective.

¥ Parfocal corection active

Parfocal Correction Adjustment

Epiplan 100x/0.75
Epiplan 100:/0.75

Current Objective :
Mext Objective :

Obijective Epiplan 100x/0.75 will move to the light path. Get in focus
with vour slide object. Continue with nexst |

Sitart Mext | Cancel |

Fig. 3-91  Objective Control window

dialogs in successive panels.

Click on the Parfocal Correction button.
- The Parfocal Adjustment panel appears.

Start the setting with the objective of the
highest  magnification  factor  (reference
objective). Proceed in accordance with the
displayed instructions.

Click on Start.

- The next dialog is displayed in the Parfocal
Adjustment panel.

Focus on your slide object.
Click on the Next step button.
Perform these steps for each objective.

Click on the Close button to exit the Objective
Control window and accept the settings.
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3.4.6.4 Dye Database Function

The Dye Database function is for information only and permits access to the database contained in the
system, including a list of suitable dyes for fluorescence microscopy. The database contains a comparison
of tables of dyes, optimum excitation wavelengths and maxima of emission wavelengths.

e C(lick on the term Options in the menu bar of the Main menu.
- The Options menu (pull-down) will be opened.
e Click on the Dye Database line.

- The Dye database will be opened and displayed on the screen.

Fluorochrome | Ex1 [nm] | E=2 [nm] I Em1 [hm] | Em2 [rm] I |
-t etplumbeliferon 360 450 Cloze
B-Amino-Guinolin 360 443

F-Amino-Actinamycin D B46 B47

Acridingelb 470 550

Acridinorange +DMA B02 B2E

Acridinorange +FRkA 480 ES0 —
Aciiflavin-Feulgen 480 550-600

Alexa 350 343 440

Alexa 430 430 540

Alera 488 am 515

Alera 532 523 548

Alera 546 553 5E9

Alera GRS 573 =l

Alexa 594 585 E10

Alizarinkomplexon 530560 5a0

Allophycocpanin B30 BED

AMCA 345 440-456

Amino-Methylcumarin 354 441

Atebrin 436 430

Aurarnit 4E0 550

Auraphozpin 450-430 518

B-Phypcoenthrin 545 RER a75

BAD 3E5 395

BCECF 430 480 520

Berberinsulfat 430 550

BFP (blue-shifted # YEEH) 380 440

BFF2 380 440

Blue FluoS pheras 360 415

BOBO-1 452 481 hd

Fig. 3-92  Dye database window

e Click on the Close button to exit the Dye database.

3.4.6.5 Hardware Admin Function

The Hardware Admin function is for servicing purposes only and may only be performed by authorized
personnel. Its access is therefore password-protected.
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3.4.7 Window Menu
The Window menu includes the additional function Close All which is not available from a toolbar.

x

File Analyse Configuration  Macro Options | Window  Help

Close all
@ o [ER e |E el

ﬂ Analyse

Settings | Collimator

Fig. 3-93  Window pull-down menu

This function closes all the opened analysis windows.
e Open the Window menu.
e Click on the Close All line.

- All the opened analysis windows will be closed.

3.4.8 Help Menu

The Help menu permits activation of the Help function and of a window containing information on the
ConfoCor 2 and the installed software version.

x
File Analyse Configuration Macro  Options  MWindow | Help
anase | Ba8 comi b PPy > opi
halyse onfir acro iohs
P58 | mmmm ' About,., g R

a7 |

Exit

Open
Results

Fig. 3-94  Help pull-down menu

3.4.8.1 Help

e Open the Help menu.

e Click on the Help line to open the online help.
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3.48.2  About 5 About
e Open the Help menu. Carl Zeiss - O
. . Fl Correlation Mi ConfoCar 2
e Click on the About line to open the About Vordon 32 ORIt
ConfoCor 2 window.
Copyright € Cail Zeiss GmbH 1337-2002
R & D in collaboration with EMBL Heidelberg, Germany
The About ConfOCOr 2 Wl ndOW inCl Udes Portiohs @ Copyright 1336, Microsoft Corporation. All rights reserved.
important information about the software, such as Version Info
: : : Dongle Numbs 5236
the software version number, copyright, version ikt BL;“;;S'DW R32.A30. A28
numbers of the various program components and SERCTAmITTy nelued
X Software option Macra RecordEdit available
firmware, and the Dongle number. Software option Physiology available
Software option T opography available
Software option 30 for LSM available
Software option 30 inzide available
. Software option 30 Decanvolution available
e C(Click on the Xl or Close button to close the Scftware option Mull Time Series available
. Data Server 3.2.050
AbOUt WlndOW. FCS Server 3.2.0,50Cantrol Program
Interface Server 32050
Uszer Interface 32050
Control D atabase 302,070 - Axiovert 200 b
Microscope Stand Can't read version
Focus Can't read version
Lager Modul Can't read version
Scan Unit Mot implemented
Secanning Stage Can't read version
HPSC1-C44 W0.00077
T-PMT Mot implemented
CaM SCSI Mot implemented
DsP Simulation
K10 2

Fig. 3-95  About ConfoCor 2 window
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3.5 Data Evaluation and Result Presentation
3.5.1 Structure of the Data Evaluation Window

The data evaluation window (Fig. 3-96) of the ConfoCor 2 software corresponds to the basic structure of
other Microsoft ® WINDOWS applications.

The control line at the top of the data evaluation window contains the control menu for the data
evaluation window (identical to Microsoft ® WINDOWS), the name of the displayed data file, and the
Minimize, Maximize and Close buttons (identical to Microsoft ® WINDOWS).

In the status line at the bottom of the data evaluation window, the progress of a current measuring
procedure is shown online. During the measurement you can stop the procedure by clicking the Stop
button.

The major part of the window contains the measuring results (graph and table) corresponding to the
selected display modes.

To its right, the Display toolbar is always shown in the standard setting. Depending on whether some
buttons in the Display toolbar are activated / deactivated, further toolbars (e.g.: Correlation, Print, Fit)
are displayed / not displayed on the right side of the data evaluation window.

The data evaluation window can be moved as required within the screen, and its vertical, horizontal and
diagonal size can be matched to the current requirements (identical to Microsoft ® WINDOWS).

B D:\kwhart\Messungenicc-sample1raw.fes - Confocor 2

Count Rate (kHz]) Frequency

120 4 8000 o

100 4 000 4

lomalization Markers

2000 o

il

o

100 200 300 400 500 600 700 800
Count Rt (kHz)

g

B
g
g

&

Gt Copy Giaphs
1000 4 L Sy
Expor

1000 10000 100000 Te+D06 o1 100
Time (ws)

1.0 10
Fulse Distance [us)

Result Counts per | CountPate | Diffusion  Parlicles 2 Particles 1| Diffusion | Mumber | Correlation S\vuxd

Type

Fig. 3-96  Data evaluation window

3-80 B 45-0005e 12/02



OPERATION
Data Evaluation and Result Presentation
ConfoCor 2 Open / Close the Data Evaluation Window Carl Zeiss

3.5.2 Open / Close the Data Evaluation Window

e C(lick Start either from the Optimize Method or from the Measure Method window, or open an
existing data file from the database.
- The Data Evaluation window will appear (Fig. 3-96).

Formats that will be recognized by pressing the Open FCS button include:

- ConfoCor1 data files. If more than 1 file is selected they will be opened in the same Data
Evaluation window. According to the setting under Options FCS Settings in Open / Save tab
the average of the correlation or the average of the fit results are shown in the last row.

- ConfoCor2 data files (*.fcs). Each data file will be opened in a separate Data evaluation window.

D:\kwhart\RAW\FosRawT ag.007 = x|

- ConfoCor2 raw data files: Each file will be

opened in a different Data evaluation ™ Crema
window. If you open a raw data file the [ ;l
Options menu for loading raw data files will P szl P Jl

appear (see Fig. 3-97). You have several

options to open raw data files. —

e You have the possibility to set the integration
time for display in the Count Rate histogram by
typing in or setting with the slider the bin time
in us in the Pulsedensity Histogram
Integration Time (us) display box. The Reset
button returns the setting to the default value
of 0.2 us.

e You have the possibility to select the channels
you want to have displayed by checking the
corresponding Channel 1 and Channel 2
boxes, respectively. If both channels are
activated and you open up an one channel
autocorrelation data file, only the respective
channel will be displayed.

I™ Use options for next Raw Data files to open

Fig. 3-97  The Options menu for loading
raw data files with dust filter
inactivated

e You can check the Use options for next Raw Data files to open box to automatically select the set
options the next time you load raw data.

e You can apply an electronic dust filter in the Dust Filter display box in the following ways:
- Selection of Off (see Fig. 3-97) will inactivate the dust filter.
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D:\kwhart\RAW\FcsRawT ag.007 E x|

- Selection of Auto (see Fig. 3-98) will allow

¥ Chome1 you to set a threshold intensity in the Dust
S - Filter Threshold Intensity display box by
P 2 Jl typing in a value or selecting a specific value

with the slider. The value (0 ... 100) wiill
- : define the threshold in percentage. If now
e e L i =——T] the integrated count rate over a certain
count interval will exceed the average count
rate by that threshold, this special interval is
discarded for correlation analysis. For
example, if the system detects a count rate
in a certain time interval that exceeds the
I~ Ussoptons o e e D o cpan average count rate by over 30 % and the
threshold was set at 30, this interval is
discarded for correlation analysis. The time
intervals before and after the discarded
region are separately correlated and the
results averaged. These holds also true, if
more than one region is discarded.

The single regions taken into account and disrupted by discarded regions are separately correlated
and the resulting average will be displayed. Note, that due to built up of an average, this kind of
dust filter does not work for count rates exceeding the average that will come at the beginning of
the measurement time before the system had the possibility to calculate the average count rate.
Also, due to the necessity to average signals over a certain integration time, more than only the
peak area will be discarded. Another outcome of the necessity to average the count rate signal is
that several small peaks following close to each other will be treated as a huge peak and might be
cut out. This means, in the Auto mode accumulated count rates rather than peaks are cut out. For
cross-correlation experiments, any of the regions discarded in either autocorrelation function will
not be used. Cut off regions are framed by stippled boxes and appear greyed in the Count Rate
window.

Fig. 3-98  The Options menu for loading
raw data files with dust filter set to
automatic
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- Selection of User (see Fig. 3-99) will give you DAkl AW st T 005 3 =
the possibility to select up to ten regions that I
should be discarded for correlation analysis el
(for auto and cross-correlation). Type in the e | e I
respective start times and end times in s of flee |
the regions you want to discard. To this end
it is recommended to open the raw data P . e
with the dust filter set to Off, look for the F _skan | 5
peaks you want to cut out, and reopen the e
same raw data file by pressing the Reload
button. Type in the corresponding boundery
values and click ok. Alternatively, press
Select, click with the left mouse button in
the old opened file and position the two
black bars to frame the region that you want
to discard. Press Select again, which will Reset
display the position of the boundaries. Click
ok and the diagram will reopen. The I™ st cplors ot et A D o open
discarded regions will appear greyed out (see ] ] ]
Fig. 3-100, 3-101). The regions taking into Fig.3-99  The Options menu for loading
account and separated by discarded regions :2"3;?"3:},':2;‘""}‘ dust filter set
will be separately correlated and the average
will be displayed. The Reset button will reset
all typed in values to zero.
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400 -| [V Sample Caier
[V Chamber
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0 4 [ Channel
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Fig. 3-100 The Count Rate Trace window with region of interest framed
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i Raw Data File D-\kwhart\RAW\FcsRawT ag.005 - Confocor 2 . =101 x|
Count Rate [kHz) Correlation
------ iagiams
Cle
™ =l b Lo
600 | S e ] e
Corelation
500 4 Diagram Legend
¥ Mumber
400 A [¥ Sample Carier
: [ Charmber
300 ' Coincidence | 17 Kinetics Number
: ¥ Charnel
200 1 % [+ Dust Fiter Information
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" -W\A,\AJLAWL. =
: / i i et SaveData
1 2 3 4 5 3 7 [ 3
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&0
Copy Table
: =
7 Copy Graphs
6 L Yy
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5 spor
4 Calurnns
3 Py
1
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1 : : : : ; =
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Tirne (3]
MNumber Chamber Channel Countg per | CountRate | Diffugion | Mumber | Correlgtion | Structure | Triplet
Molecule [kHz] Particles Parameter | Fraction
=
il | o
[Re=dy

Fig. 3-101 The Count Rate Trace window with region of interest removed

The Display toolbar on the right allows you to select additional data via post-processing actions. These
will be described in detail in the following sections.

e When you are finished, close the Data evaluation window by clicking the Close button in the
Display toolbar.
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3.5.3 Display - Correlation

e If not selected, click on the Correlation button to activate the Correlation display mode.

- The Correlation display toolbar will appear to the right of the Data Evaluation window
(Fig. 3-96).

Up to four windows with different graphs become visible in the upper left part of the window
depending on the activated Diagrams buttons. By clicking on the appropriate button, the diagram can
be toggled between ON and OFF. The size of the diagrams can be matched as required by moving the
border lines. Click on the border line, hold down the mouse button, move the line in the required
direction; and release the mouse button.

The measuring results are displayed in a table below the diagrams. The width of the columns can also be
changed by moving the border lines. The order of the columns can also be changed. For this purpose,
click on the head line of the relevant column, hold down the mouse button and move the column to the
required position. When the mouse button is released, the column is inserted in the new position.

If more than one line of the table is selected, an appropriate legend can be added to the diagrams by
activating the required Diagram Legend checkboxes.

To select a line in the table, click on it with the mouse (multiple choice is possible by additionally pressing
the Shift or Ctrl key). Selected lines are highlighted in color.

After completion of the measurement, the correlation curves are fitted to the model curve using the
parameters provided by the measurement method.

The fitting results are written into the table in the lower part of the window.

Any line of the table can be made the current one by clicking on it. This also means that the
corresponding graphs are shown in the displays.

The appearance of the table can be changed with regard to columns to be displayed and colors of
certain areas by using the Columns function (see section 3.5.12, page 3-102).

The Correlation toolbar contains the following function elements:

|I& Count Rate Trace button. Shows the Count Rate diagram: Here the count
rate(s) vs. running time is displayed. If a cross correlation set-up is used, the count
rate trace for each channel is displayed. If you have set an electronic dust filter
under the Method Optimisation window in Result Handling or loaded Raw
data files with an electronic dust filter activated the cut off regions will be
displayed as greyed out areas if the Dust Filter Information check box in the
Display — Column is checked. Correlation analysis is than performed separately
with all sections of the correlation curves that are disrupted by cut off regions and
the calculated curves are averaged.
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Correlation Curve button. Shows the Correlation Curve graph: In case of auto
correlation measurement, the developing correlation curve is displayed. In case of
cross correlation measurement, three curves will be shown: the two auto
correlation curves for each of the channels and the cross correlation curve. By
clicking the right mouse button you can choose between displays. Selection of
Use fit limits to restrict view range will display only the part of the correlation
curve that is used for fitting as determined in the Fit window by the Start and
End channels, respectively (see Fig. 3-103). Selection of this option will
automatically activate this form of display for the Fit diagram as well. Selection of
Normalized View will display all checked correlation curves with two defined
values normalized to 1 and 2, respectively (see Fig. 3-104). The position of the bar
more to the right defines the correlation time t_, to which the corresponding
correlation values will be normalized to 1. The difference of G(t,,) to 1 will than be
added to all the other values. Therefore G(1),, = G(1),, + (1-G(1,,)). The position of
the bar more to the left defines the correlation time for which the correlation
value will be normalized to 2. All other values (substracted by 1) will than be
multiplied by the correction factor defined by the ratio of 1 to (G(r,,) -1 and
increased by 1, hence G(1), =[1/(G(t)-1) * (G(1),,)-1)]+1. The bars are only visible
if the Normalization Markers box in the Display - Column is checked.
Selection of none of these options will display the normal correlation curve (see
Fig. 3-102)

T T T T T T
1 1o 100 1000 10000 100000 Te+008
Time [ps)

Fig. 3-102 The Correlation Curve window in normal display

G(t]
25

10

100 1o00 10000
Time [ps]

Fig. 3-103 The Correlation Curve window in restricted display

G(t)

20
1.8
16
14
12
1.0

[ normalized |

T
1 10 100 1000 10000 100000 Te+00E
Time [ps]

Fig. 3-104 The Correlation Curve window in normalized display
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Number check box

Sample Carrier check box
Chamber check box
Kinetics Number check box
Channel check box

Dust Filter Information
check box

Normalization Markers
check box

Count Rate Histogram button. Shows the Count Rate histogram: To
obtain this histogram, the number of pulses (or: photons recorded from
the detector) in a moving time window are recorded and included in a
histogram. If you load a raw data file, you can determine the size of the
time window (binning time in us) by changing the default value of 0.2 us
in the Pulsedensity Histogram Integration Time (ps) display box of
the Options menu for loading raw data files.

Pulse Density button. Shows the Pulse Density histogram: Here the
times elapsed between two subsequent pulses (or: photons recorded
from the detector) are measured and the times are included in a
histogram.

When this box is activated, the number of the measurement is displayed
as a legend for the measurements shown in the diagram.

When this box is activated, the type of the sample carrier of the
measurements shown in the diagram is displayed as a legend.

When this box is activated, the name of the chamber is displayed as a
legend for the measurements shown in the diagram.

When this box is activated, the kinetics number is displayed as a legend
for the measurements shown in the diagram.

When this box is activated, the name of the channel is displayed as a
legend for the measurements shown in the diagram.

When this box is activated, the boxes defining the cut off regions in the
intensity trace windows will be displayed.

When this box is activated, the normalization markers in the correlation
curve if in the normalization view mode will be displayed.

The zoom function can be used to display certain diagram areas of interest in an enlarged form:

e Use the left mouse button to click on the margin of the area of interest in the diagram, keep the
mouse button pressed and draw a rectangular above the area of interest in any required direction. On
release of the mouse button, the selected area is displayed in an enlarged form in the diagram. The
scaling of axes is matched automatically.
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Reset Diagram Zoom The context menu of the relevant diagram can be
Use fit limits to restrict view range used to reset the zoom to its original value.
Mormalized view + ) ) ) .

Copy data to cliphoard e C(lick on the diagram with the right mouse
Export data to file button.

v Abzcizza logarithmic
Ordinate logarnithmic

- The context menu is opened.

Fig. 3-105 Context menu of the

e Click on the line Reset Diagram Zoom with

. : the left mouse button.
Correlation diagrams

- The zoom value is reset.

The diagram display can be manipulated with the context menu as follows:

e C(lick on the diagram with the right mouse button to open the context menu.

Selection of Abcissa logarithmic will scale the x-axis logarithmically.
Selection of Ordinate logarithmic will scale the y-axis logarithmically.

Selection of Use fit limits to restrict view range will display only the part of the correlation
curve that is used for fitting.

Selection of Normalized View will give you a context submenu from which you can choose the

following options (see Fig. 3-106):

v Off v Select Off to inactivate the
First Marker  [on 2.0) normalization of the curve

Second Marker [on1.0) v Select First Marker (on 2.0) to
Piinlilas (o0 2 il LU normalize the correlation curve at
Fig. 3-106 Subcontext menu of the the position of the black bar to 2.

Normalized view v Select Second Marker (on 1.0) to
normalize the correlation curve at
the position of the black bar to 1.0.

v Select Both Markers (on 2.0 and 1.0) to normalize the correlation curve to 2.0 at the position
of the left black bar and to 1.0 at the position of the right black bar. The position of the bar
more to the right defines the correlation time t_to which the corresponding correlation value
will be normalized to 1. The difference of G(t,,) to 1 will than be added to all the other values.
Therefore G(1) ., = G(t) + (1-G(t,,)). The position of the bar more to the left defines the
correlation time for which the correlation values will be normalized to 2. Note that this value is
defined by the arithmetic mean of the correlation values at the position defined by the bar and
the correlation values defined by the correlation times just before and after. All other values
(substracted by 1) will than be multiplied by the correction factor defined by the ratio of 1 to

(G(t_)-1) and increased by 1, hence G(1), . ,=[1/(G(t_,,)-1) * (G(1) D]+ 1.

norm2 norm1

Note that selection of any normalized view will automatically normalize the display in the fit curve as
well. The normalization bars will only be visible, if the Normalization Markers check box is checked.

(I

Not all Options are equally available for all diagrams.
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The data (measuring values) of each diagram can be copied to the clipboard or stored directly as an
ASCII file via the context menu.

e Click on the diagram with the right mouse button to open the context menu.

e Select the line Copy data to clipboard with a click of the mouse if you want to insert the data
directly into other WINDOWS programs via the clipboard. The Paste function permits direct insertion
of these data into the required program.

e Select Export data to file to store the data in an external ASCII file (.txt).

The table of measuring rows in the lower part of the Data Evaluation window contains a checkbox on
the right side of each row. Deactivation of these checkboxes will exclude the relevant rows from all
subsequent evaluation procedures.

However, immediate reactivation is possible via the checkbox, if required.

Deactivated rows can be hidden in the table by activating the checkbox Hide unused Rows with a click
of the mouse on the Table toolbar (see Display — Columns, page 3-102).
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ConfoCor 2

3.54 Display - Fit

¢ C(lick on the Fit button to activate the Fit display mode.

- A Fit menu subordinate will appear (Fig. 3-107).

In general, this menu allows you to work with already measured and probably also fitted correlation
curves. The intention is to have the possibility of performing another fit using different fitting parameters
if the automatic fit did not yield optimal results.

i Method Development10 * - Confocor 2
Gt)

~-lo|

a

Rh&G
\ Close
25 4
Companents 7 e o
Lipkl Conelation
Diffusion Time 1 Fres 70 s
Diffusion Tme 2~ Fre= [ ps -
20 A Difusion Time 3 Free 00 s
Fraction 1 Frse 000 %  Concidence
Fraction 2 Fiee [ %
151 Number Parficles~_Free 0.685 o
Structuie Parameter_Fres & o
Tripit Fraction _Fres i %
L]
Tripit Time: Free i ps Sahla
chi® B E0GE-006 -
s T T T T T T T Start Channel 7
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Time (ss) nd Charnel &
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oo Evpot
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000 T NP S B U S Columns
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1 0 100 1000 10000 100000 Tedll0B Preview & || s
Time [ws]
Mumber Chamber Channel Result | Counts per | CountPate | Difusion | Diffusion | Mumber |Corelation| Stucture | Triplet | Triplet
Position Type | Molecule | [kHz] Time2 | Timel | Paricles Paramster | Fraction| Time
[kHz] [ns] [ns] [%] [hs]
v 1 B/2 RhEG 81.031 58.853 26 0720 2.390 105 18 1.48
v 2 B/2 RhEG 61.238 58.865 27 0713 2403 6.2 13 215
3 B/2 RNEG 81678 56.973 27 0.663 2464 75 14 181
o a B/? RREG 81.962 56.487 2% 0.659 2518 51 14 115
W s B/? RnEG 82789 54806 26 0.658 2520 7.0 16 1.86
r® - :B/> & 81839 7/ 2 /8 =2 12 F)
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Fig. 3-107 Display fit

The upper graph shows the correlation curve with the overlaid fit graph.

The lower graph depicts the fit residuals.

e Use the 1, 2 and 3 buttons to select a one-, two- or three-component model. If a one- or two-
component model is selected, the parameters not used are grayed.

e Clicking on the Triplet button allows you to change between taking the triplet fraction into account

or not.
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e An additional button bar (Free or Fix) will appear if you click on the button at the right-hand side of
the parameters.

- If you click on Free, the parameter will be defined as free. After the fit, the field will contain the fit
result for the parameter.

- Fix allows you to fix the parameter. This is useful if you know its value from other measurements.

e Start Channel and End Channel enable you to determine which part of the correlation curve should
be fitted to the model. Moving the red or blue line with the mouse permits the parameters Start
Channel and End Channel to be determined directly in the Correlation-Time diagram. The start and
end position of the channels will be displayed as the absolute position (1 — 255) or correlation times
(in usec) and are represented by the red and blue bar, respectively.

I3~  Caution: The numbers indicate which channels are used for correlation. If you want to know
the number of channels omitted from the respective end you have to substract the Start
channel number by 1 and substract from 255 the End channel number, respectively.

The State display box informs you whether the fitting operation has been successful or not. This merely
indicates, if the algorithm was able to fit the results. The quality of the fit is displayed in the chi’ display
box. The X* (chi®) value should approach zero for highest quality.

e \When you are finished, click the Preview button and the fit procedure will be run for the fit settings
field (on the right-hand side of the diagrams).

- When the fit is completed, the free parameters will be replaced with the new fitting results and
the fit result graph in the correlation curve diagram will be redrawn.

- The result table remains unaffected by the Fitting procedure.

e Click on the Apply button to also apply the procedure performed in the fit settings field to the
current (highlighted) measurement in the result table.

e With a click on the Apply to all button, the fit procedure is performed for all activated
measurements (via the checkbox of the row) in the result table.

The Write to Method function permits the fitted parameters to be transferred directly to an existing or
a new Measuring Method.

e Open the Optimize Method window by clicking the appropriate button in the Analyse subordinate
toolbar of the Main menu.

e Then click on the Write to Method button.
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The parameters of the selected fitting model are assigned to the method selected in the Method
Optimization ... window and stored.

¢ If the parameters shall be assigned to a new method, click on the Save button and enter a new name
for the method in the appearing Save Method window. Confirm your entry by clicking on OK.

I3 All the table functions in the Fit mode are identical to those in the Correlation mode.

Reset Diagram Zoom The zoom function can be used to display certain

Use fit limits to restrict view range diagram areas of interest in an enlarged form:

Mormalized view 4 ]

Copy data to clipboard e Use the left mouse button to click on the

Export data to file margin of an area of interest in the diagram,
v Abscizsa logarithmic keep the mouse button pressed and draw a

Ordinate logarithmic rectangular above the area of interest in any
v View correlation curve required direction. On release of the mouse

button, the selected area is displayed in an
enlarged form in the diagram. The scaling of
axis is matched automatically.

Fig. 3-108 Context menu of the
Fit diagram

The context menu can be used to reset the zoom to its original value.
e C(lick on the diagram with the right mouse button to open the context menu (see Fig. 3-108).

e A click on the Reset Diagram Zoom with the left mouse button will reset the zoom value.

The data of the diagram can be copied to the clipboard or stored directly as an ASCII file via the Context
menu.

e Click on the diagram with the right mouse button to open the context menu.

e Select the line Copy data to clipboard with a click of the mouse if you want to insert the data
directly into other WINDOWS programs via the clipboard. The Paste function permits direct insertion
of these data into the required program.

e Select Export data to file to store the data in an external ASCII file (.txt). Only the coordinates of
displayed curves are exported.
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The display of the diagram can be adapted by use of the context menu.
e Click on the diagram with the right mouse button to open the context menu.

e Select Abcsissa logarithmic or Ordinate logarithmic to scale the x- or y-axis, respectively,
logarithmically.

e Select Use fit limits to restrict view range to display only the part of the correlation curve that is
used for fitting as determined by the Start channel and End channel, respectively (see Fig. 3-111).
Selection of this option will automatically activate this form of display for the Correlation diagram as
well.

Glt)

S

25

20

T T
1 10 100 1000 10000 100000 1e+006
Time [ps]

Fig. 3-109 The Correlation Curve window in normal display
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o 1L e Select Normalized view to display the
First Marker  [on 2.0) correlation curves in a normalized form. Two

Second Marker [on 1.0 ]

bars define the positions of the curve that will
Both Markers [on 2.0 and 1.0]

be normalized to 1 and 2, respectively (see Fig.
Fig. 3-110 Subcontext menu of the 3-112). You have the option to normalize to 2
Normalized view and 1 separately, or to normalize to both
Options are given in the subcontext menu
(see Fig. 3-110). In this case the left bar defines
the position were the curve is normalized to 2,
whereas the right bar specifies the position at

which the curve is normalized to 1.
The bars are only visible if the Normalization Markers box in the Display — Column is checked. Not
that activating the Normalization view in the fit display will automatically activate the
Normalization view in the correlation display as well. The normalization bars are only visible if the

Normalization Markers check box is checked.

Glt)

25

20 4

10 100 1000 10000 100000
Time [pz]

Fig. 3-111 The Correlation Curve window in restricted display
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G(t] [ nomalized]

20 _m

1.8 H
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1.4 H

1.2 A
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1 10 100 1000 10000 100000 1e+006
Time [ps]

Fig. 3-112 The Correlation Curve window in normalized display

G[t)
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1 10 100 1000 10000 100000 1e+008
Time [pa]

Fig. 3-113 The Correlation Curve window in fit curve display ("View
correlation curve" unchecked)

e Select View correlation curve will display the Correlation curve in addition to the Fit curve (see Fig.
3-109). If this option is not selected, only the Fit curve is displayed (see Fig. 3-113).
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The zoom function can be used to display certain areas of interest in the Fit deviation diagram in an
enlarged form:

e Use the left mouse button to click on the margin of the area of interest in the Fit deviation diagram,
keep the mouse button pressed and draw a rectangular above the area of interest in any required
direction. On release of the mouse button, the selected area is displayed in the diagram in an
enlarged form. The scaling of axes is matched automatically.

The context menu of the Fit deviation diagram can be used to reset the zoom to its original value.

Reszet Diagram Zoom e C(lick on the diagram with the right mouse
Scaling button.
Copy data to c"_phua"j - The context menu is opened.
Export data to file
e C(lick on the line Reset Diagram Zoom with

Fig. 3-114 Context menu of the the left mouse button.

Fit deviation diagram
- The zoom value is reset.

The scaling of the G axis (t) of the Fit deviation diagram can be varied in percentage values of the fit
scaling via the context menu.

e C(lick on the diagram with the right mouse button to open the context menu.

Diagram e Select the line Scaling with a click of the
mouse.
Scale range ratio |1|;| o : - The Diagram scaling window is opened.
ﬂl e Enter the required percentage value (from 1 to
100) for the scaling and click on OK.
Fig. 3-115  Diagram scaling window - The scaling is changed accordingly.

The data of the diagram can be copied to the clipboard or stored directly as an ASCII file via the context
menu.

e C(lick on the diagram with the right mouse button to open the context menu.

e Select the line Copy data to clipboard with a click of the mouse if you want to insert the data
directly into other WINDOWS programs via the clipboard. The Paste function permits direct
insertion of these data into the required program.

e Select Export data to file to store the data in en external ASCII file (.txt).
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The table of measuring rows in the lower part of the Data Evaluation window contains a checkbox on
the right side of each row. Deactivation of these checkboxes will exclude the relevant rows from all
subsequent evaluation procedures.

However, immediate reactivation is possible via the checkbox, if required.

Deactivated rows can be hidden in the table by activating the checkbox Hide unused Rows with a click
of the mouse on the Table toolbar (see Display - Columns).
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3.55 Display - Coincidence

e Click on the Coincidence button to activate the Coincidence display mode.

- The coincidence analysis generates a two-dimensional color-coded count rate histogram
(Fig. 3-116).

This is an alternative to the standard correlation analysis during rare event detection. If the ConfoCor 2 is
used to look for small amounts of double-labeled objects (molecules, aggregates etc.) in liquids, the
measurement time to generate a correlation curve which can be evaluated by the standard model may
be prohibitively long. As a rule of thumb, approximately 1000 transitions of labeled aggregates are
required to generate a correlation curve of sufficient quality.

[ D:\AIM\Guided\Images\Cy5_Rh-Gieen.fcs - Confocor 2

Count Rate Rh Green (kHz] Frequency

Copy Graphs:

120 120 140 150 160 Ul
Count Fate Cy 5 (kHz) %DDF

Murnber Drate Chamber /| Kinetics Channel Result Caounts per | CountRate | Number Diffusion ;I Columns
Position | MNumber Type holecule [kHz] Components Time 1 f
[kt [0s] J |
2 24.02.00 A 1 Rh Green 370662 510.018 1 214
3 24.02.00 Adl 1 Cross correlatiol 1 232

AR

|F!eady

Fig. 3-116 Coincidence diagram window

During the measurement in small time windows the count rates in channel 1 (red) and channel 2 (blue)
are registered and the respective frequencies are calculated. The coordinates of the entry respective to
the x- and y-axes of the diagram are given. Once the coordinates of the cell are found, the value will be

incremented.
If double-labeled aggregates are present, the diagonal of the diagram will be populated.

I3 All the table functions in the Coincidence mode are identical to those in the Correlation
mode.
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3.5.6 Display - Preview

e C(lick on the Preview button to activate the Preview display mode.

- A print preview and the additional Print subordinate toolbar will appear on the screen (Fig. 3-117).

i D:\AIM\Guided\mages\Cy5_Rh-Green.fcs - Confocor 2

tint
Cloze
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Fit
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Save etk

[EopiTEtle,

[Copy Graphs

@l

Enport E
Selection
Current

Feady

Fig. 3-117 Preview / Print window

The Preview / Print window shows an overview, as a table and/or a graph, of the results of a
measurements and the relevant measuring parameters of the used measuring method. This result
overview can be printed directly on a connected printer.

For this purpose, the following function buttons are available in the Print subordinate toolbar (at the
right side of the Preview / Print window):

Print button Starts the print function.

Setup button Opens the printer setup window to set the print parameters.
Landsc. button Selects Landscape paper orientation.

Portrait button Selects Portrait paper orientation.
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Compressed button Selects the Compressed Report preview without diagrams.

Standard button Selects the Standard Report preview with correlation and fit curves.

Full button Selects the Full Report preview with all diagrams.

All button Prints all measurements.

Selection button Prints selected measurements.

Current button Prints currently selected measurements only.

To print a report, proceed as follows:

Select the Compressed, Standard or Full button.

Select the All, Selection or Current button.

Click on Landsc. or Portrait for paper orientation.

If required, change the printer settings using the printer Setup button.

Click on Print to start the print procedure.
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3.5.7 Display - Save Data

e Save allows you to save the whole data set (curves, fitting results, fit parameters) to disk. If Save is
selected, the Save menu appears.

The Save menu offers the possibility of entering the task name from which the file name is derived.

It also offers the possibility of entering a comment in the comment field.

The directory can be chosen.

It is possible to store the data as ANSI text (space-consuming, but readable) or as a binary file.

¢ OK will confirm the action, Cancel will exit the menu without further action.

3.5.8 Display - Copy Table

e With Copy Table, the whole table will be copied to the WINDOWS clipboard. The contents of the
clipboard can be used by most WINDOWS applications via the Paste function.

3.5.9 Display - Save Table

e \With Save Table, the result table can be written to a white space in a separate text file. If the button
is clicked, a file menu will appear offering the possibility to select a directory and to enter a file name.

3.5.10 Display - Copy Graphs

e Click on the Copy Graphs button to copy the displayed graphs to the clipboard.

- Using the Paste function of Microsoft WINDOWS, you can paste the graphs into other WINDOWS
applications.

3.5.11 Display - Export

e \With Export, the measured data will be exported in a ConfoCor 1-compatible format and can be
handled using the FCS Access Fit program.
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3.5.12

Display - Columns

¢ With a click on the Columns button, the Table subordinate toolbar can be toggled on and off.
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Fig. 3-118 Display Column with Table subordinate toolbar

e By ticking the appropriate Columns checkbox in the Table subordinate toolbar, it is possible to
include any fitting parameter into the displayed table or remove it from there.

e |tis possible to configure the colors for “special situation” highlighting. On clicking the buttons of the
Table subordinate toolbar, a menu will pop up which allows you to choose the desired color.

e By ticking the Order by Correlation checkbox, the table of measurement results is arranged in the
order of correlation (only useful for more than one correlation type).

e Activate the Hide unused Rows checkbox if deactivated rows shall be hidden from the table of
measuring values.
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3.5.13 Display - Info

e The Info button is used to open the Method Information window in
parameters of the method are displayed.

Method Information

which all the relevant

Method CC_STANDARD _488/633 =
Method Comment
Modified SF13FE000 12:26:32 MM
Category universal
User Adninistrator

Eeam Path
Channel Name
Beam Splitter
Emission Filter

Standard 455/633

Chl: Cy5, Ch2: BhéG

HFT 488/633, NFT 635

Chl: LP &50, ChZ: BP E30-600

Pinhole Adjustment SFE4/E00Z Z:20:16 PM

Pinhole Pos. (X/T/Z) Chl: Z787285/131, ChZ: Z34/17Z/2
Collimator 21

Dust Filter Off
Intensity deviation 70.000

LOTF Step 1

Pinhole Diasmeter Chl: 70 pm, ChZ: 70 pm

Excitation Transmission
Excitation Power HeNeZ
Excitation Power ArgonsE

633 nm: 10 %,
0% of 5.0 W
25 % of Z5.0 mWl

488 nm: 10 %

Eleach with higher laser power
Eleach Excitation Transmission

Off

633 nm: 0.1 %, 488 nm: 0.1 %

Use additional laser shutter off
Times

Eleach Time 3 s

Measure Time 20 =

Depeat Count 10
Einetics Ho
Fit (Fized Walue) Channell Charnmnel Cross [

Number of Components

Diff. Time 1 [p=s]

Diff. Time Z [ps]

Diff. Time 3 [p=s]

Fraction 1 [%]
Fraction Z [%]
Fraction 3 [%]
Humber of Particles

L T T B B
L T T B B
L T T B B
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Fig. 3-119 Method Information window

e With Copy All, the complete parameter set will be copied to the clipboard.

e A click on the Print... button opens the Print Setup window and allows the parameters of the

method to be printed in the form of a table.
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3.6 Shut-Down Procedure

ﬁ Never shut down the computer by its main switch while your ConfoCor 2 program is still active,
or else you will lose the currently set operating parameters and the images just scanned.

I3- In the Settings for user dialog window, which can be activated with the Options / Settings
buttons, activate Laser off on Exit in the Shutdown register. The lasers will then automatically
be switched off when you exit the ConfoCor 2 program.

3.6.1 Exiting the ConfoCor 2 Program

e Close all open windows of the ConfoCor 2 program by clicking on the closing icon Xl in the top right
corner of each window.

- This closes the respective window and removes the respective icons from the taskbar.
- After all dialog windows have been closed, the ConfoCor 2 Switchboard window appears.

& | Switchboard

Carl Zeiss

Fluorescence Carrelation Microscope ConfoCor 2 Yersion 3.2

=?i 1
‘i‘i’l Online Mode

[=] Offline Mode
==

‘, Start

@ Copyright Carl Zeiss 1936-2002

Portions @ Copryright 1996, Microsoft Corporation. All rights reserved. Exit |

Fig. 3-120 ConfoCor 2 Switchboard menu

e Click on the Exit button.

- This terminates the ConfoCor 2 program.
- The monitor screen shows the desktop of the WINDOWS NT operating system.
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3.6.2 Running Down the Operating System

e Move the cursor to the bottom margin of the screen.
- This opens the taskbar containing the Start button.
e Click on the Start button of the taskbar.
- This opens a pop-up menu.
e Click on the Shut Down item.

- This opens the Shut Down Windows window, in which you can select between Shut down,
Restart and Login.

nnnnnnnnn

RGN A s

[#listart -
Fig. 3-121 Start menu ¥ Taskbar
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Shut Down Windows e Unless already set by default, click on Shut
down the computer?
h Are pou sure pou want b P
QH e Click on the Yes button.

{* Shut down the computer s

(" Restart the computer?

" Cloze all programsz and log on as a different user? The screen now displays the message
Shutdown in Progress - Please wait while the
Yes Ho Help system writes unsaved data to the disk.
Fig- 3-122 Shut Down window After WINDOWS has been run down, the

Shutdown Computer window appears which
tells you that you can now turn off your computer.

3.6.3 Turning Power Off

ﬁ Throw the REMOTE CONTROL main switch and the power supply switch of the Ar laser to
position "OFF" after 5 minutes.

— This puts your ConfoCor 2 microscope system, including the computer, off power.
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3.7 Tools
3.71 Change Filters

The Change Filters tool is used to update the filter data in the software after a change of filters in the
reflector turret.

e Close the ConfoCor 2 software program.
¢ Insert the new filter module in the reflector turret.
e Double-click on the Change Filters icon on the desktop.

- The Emission Filter & Beam Splitter Control window appears on the screen. The name of the
currently used database is displayed in the System Database box, with the filter type being
indicated below for checking purposes.

- The Filter Cubes Stand panel shows the Filter-Wheel No. and the filter positions available.

- Use the Name and ID selection boxes to enter the filters installed in the individual positions of the
filter wheel.

e Open the Name (or ID) selection box of the relevant filter position and select the new filter set from
the list.

e Click on the Store button to accept the new settings.

e Click on the Close button to close the Emission Filter & Beam Splitter Control window.

= All the available filter sets have to be registered in the filter list (see Edit Filter List function,
next page).
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. Edit Filter/Beam Splitter List

Filtername: I DIC j

Sunnay -

MHone

FSetl5
FSetlg
FSetil

Add Mew

Hemaye

Apply

Fig. 3-123 Edit Filter/Beam Splitter List
window

(1) Edit Filter List

The Edit Filter List function permits updating of
the filter data in the software after a change of
filters on the stand.

e Close the ConfoCor 2 software program.

e Double-click on the Change Filters icon on the
desktop.

e C(Click on the Edit Filter List button in the
Emission Filter & Beam Splitter Control
window.

- The Edit Filter/Beam Splitter List window
is opened.

This window permits a list of the most frequently
used filter sets to be compiled.

e Click on the arrow button in the Filter name list box to open it.

e Select the filter set which shall be included in the list.

e C(lick on the Apply button.

The selected filter set is included and displayed in the list (below the Summary list box).

This filter set is now also available in the Name selection boxes of the Filter Cubes Stand panel and can

be assigned to a filter wheel position.

To remove a filter set which is no longer needed from the list, proceed as follows:

e C(lick on the name of the filter set concerned in the list box of the Edit Filter/Beam Splitter List

window.

e Click on the Remove button. The filter set is deleted from the list and is then no longer available in
the Filter Cubes Stand panel of the Emission Filter & Beam Splitter Control window.

3-108
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(2) Add New

This function permits new filter sets to be added
to the database.

For this, proceed as follows:

e C(lick on the Add New button on the Edit
Filter/Beam Splitter List window.

- The Add New Filter/Beam Splitter
window is opened.

e Enter the data of the new filter set in the Filter
Cubes Stand Description panel, then click on
the Apply button.

The new filter set is stored in the database and
included in the New Filter Cubes Stand panel.
You can now activate the filter for a filter wheel
position using the procedure described above.

3> If you have activated the Non Zeiss
checkbox, filter sets from other
manufacturers can also be included in the
database.

. Add Mew Filter/Beam Splitter [ %]
Filter Cubes Stand Description Close [
Praducer IEarI Zeizz Jena GmbH I~ MonZeiss
M ame || Apply
Series Mumber |
Summary I [Eear
Type I x l

Lower W avelength I firn
Center ‘Wavelength I nm
Upper ‘W avelength I firn

Cut OFff "W avelength I nrm
[mpart
Opagque for I i

New Filter Cubes Stand

10 Paotential | Summary |

Hermaye

Fig. 3-124 Edit Filter/Beam Splitter List

window

e To remove a new filter set from the database, select it with a click of the mouse in the New Filter

Cubes Stand panel and then click on Remove.

e C(lick on Close to close the Add New Filter/Beam Splitter window.

e Click on Close to close the Edit Filter/Beam Splitter List window.

e Click on the Store button to accept the new settings.

e Click on the Close button to close the Emission Filter & Beam Splitter Control window.

When you start the ConfoCor 2 software, the filter data are updated.
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i Select Stand Database Version 2.3 [_ =] =] 3.7_2 Sta nd Select
Database |C SLSME108D atabasehSystem_Configurations_LSME10.mdb Browse
— | R The Stand Select tool permits a new or updated

database to be assigned to the ConfoCor 2
software program. This function should preferably
be performed by authorized service personnel.

Fig. 3-125 Select Stand Database ... window

If this is not possible, proceed as follows:
e Close the ConfoCor 2 software program and double-click on the Stand Select icon on the desktop.

- The Select Stand Database window appears on the screen. The currently used database is
displayed in the Database box.

Open e C(Click on the Browse button to activate the
Lokim | =3 Database = &8 s = new database.

@ Spstemn_Configurations_Awxioplan MOB
@ System_Caonfigurations_ O fline. mdb

- The Open window appears on the screen.

e Select the directory where the new database is
stored.

e Click on the name of the database (file
extension: *.mdb) and then on the Open

File: name: 5 ystem_Configurations_Ofline. mdb Open I button.

Files of type:  |* mdb h ancel . .

e | 1 =] - The Open window is closed and the name
of the new database appears in the
Database box.

Fig. 3-126 Open window

e Click on the Permanent button. The Select
Name window appears.

i, Select Name

e Select the relevant stand icon from the lcon list
box and click on OK. The Select Name
window is closed and the desktop icon is
updated.

e Then click on the OK button in the Select
Stand Database ... window to accept the new
settings and to close the window. (Clicking on
Cancel will cancel the procedure.)

- After the next restart of the ConfoCor 2
software program, the new database will be
read automatically.

Mame for icon on degklop

|S ystem_Configurations_Offline Cancel

4 &

|can

L« Ll \_\_H

Fig. 3-127 Select Name window
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3.7.3 System Configuration Tool

Transparent configuration of system hardware
Start by double-click on the ConfTool.exe in directory /AIM

Configures:
— Scanning stages, focus accessories, AxioCam
— Microscope and microscope accessories (lamps, reflector cubes ...)

— Substitutes direct editing of system databases

Benefits:
— Fast and easy integration of new hardware

— Optional rotation/flip of scanned images according to image orientation in visual observation

¥ AlM Configuration Tool [ Rel. 3.0/ 3.2

Aiawert 200 M =]

i |
3. 1511.2002105013 ¥

Fig. 3-128 Configuration Tool menu
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3.8 Annex
3.8.1 Description of the Raw Data Format

The data format is an exact representation of the dual channel photon trace within the limits given by
the digitalization. This means that the data are recorded without losses within these limits.

The basic idea is to record the time between subsequent pulses from the detector in units of elapsed
clock cycles (run length encoding). However, the format is modified to conserve space at high count
rates and to be capable to handle dual channel data.

Data will be recorded in 16 bit words. Whenever a pulse is detected or the counter counting the clock
cycles overruns 255 (FF hex), a word will be recorded. The word will contain information how many clock
cycles elapsed (7 ... 255) since the last word had been recorded and additionally what happened in the
four cycles of data generation bt7 ... bt4.

The recorded word has the following structure:

Bit meaning
0 (LSB) ... 7 clock counter value (starting at 1) during the triggering event

trigger events are pulse recordings or counter overruns
zero is reserved and only transmitted at the end of the measurement

8 1, if pulse recorded in channel 1 during cycle bt1; else O

9 1, if pulse recorded in channel 2 during cycle bt1; else O

10 1, if pulse recorded in channel 1 during cycle bt2; else 0

11 1, if pulse recorded in channel 2 during cycle bt2; else 0

12 1, if pulse recorded in channel 1 during cycle bt3; else 0

13 1, if pulse recorded in channel 2 during cycle bt3; else 0

14 1, if pulse recorded in channel 1 during cycle bt4; else O

15 (MSB) 1, if pulse recorded in channel 2 during cycle bt4; else O
Table 1 Structure of the recorded word

We hope the two examples will make these statements clearer. The tables show part of the running
pulse train (from left to right) divided into clock cycles. "1" in the corresponding box indicates that a
pulse arrived in this cycle. The "counter" row shows the counter readings. The lowest row indicates
when the word has been recorded.
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bt1 | bt2 | bt3 | bt4 bt1 | bt2 | bt3 | bt4
CH 1 1 1
CH2 1
counter |120(121(122|123| 0 | 0 | O [ 1 | 2 | 3 | 4 | .. 254|255/ 0 | O [ O |1 |2
n i
W1 w2
Table 2 Example 1
Example 1
The following words will be recorded:
e atW1:
high byte: 00011001(bin) = 19 (hex); low byte: 123 (dec) = 7B (hex); resulting word = 197B (hex)
e atW2:

high byte: 00000000(bin) = 00 (hex); low byte: 255 (dec) = FF (hex); resulting word = OOFF (hex)

bt1 | bt2 | bt3 | bt4 bt1 | bt2 | bt3 | bt4
CH1 1 1 1
CH2 1
counter 120 (12111221123 | O 0 0 1 2 3 4 .. | 254 |255| O 0 0 1 2
i )
W3 W4

Table 3 Example 2

Example 2

The following words will be recorded:

e atW3:
high byte: 00010001(bin) = 11 (hex); low byte: 123 (dec) = 7B (hex); resulting word = 117B (hex)
e atW4:

high byte: 00100100(bin) = 24 (hex); low byte: 255 (dec) = FF (hex); resulting word = 24FF (hex)

The clock runs at a clock rate of 20 MHz. This means a maximum data rate of 10 Mbyte/s. If no pulses
are recorded, the clock rate drops to approx. 155 Kbyte/s according to counter overflows.

The first 30 bytes of the raw data file contain the comment "ConfoCor_2_-_Raw_data_file_1.0" and
have to be ignored.
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