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Preface

I Thank you for purchasing the Nikon products.

This instruction manual has been prepared for the users of the Camera Settings function of Nikon
NIS-Elements.

To ensure correct usage, read this manual carefully before operating the instrument.

It is prohibited to reproduce or transmit this manual in part or whole without Nikon’s expressed permission.
The contents of this manual are subject to change without notice.

Although every effort has been made to ensure the accuracy of this manual, if you note any points that are
unclear or incorrect, contact your nearest Nikon representative.

Be sure to read the manuals for any other products that you are using with this product.
Usage in a way not specified by the manufacturer may impair the product safety.

Reference spectrum data of dyes on NIS-Elements are provided from Invitrogen Corporation / Molecular
Probes Clontech Laboratories, Inc.

Invitrogen Corporation http://www.invitrogen.com/

Clontech http://www.clontech.com/

The images of specimens as shown in this document are for reference only, and may appear somewhat
different from those actually acquired.
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Before You Use

The C2 Settings window is used as a function of NIS-Elements. It cannot be used alone.

This section describes the starting/shutdown and structure of the C2 Settings window.

1.1

Starting and Shutting Down the C2 Settings Window

The C2 Settings window starts automatically when NIS-Elements starts.

Likewise, it automatically shuts down when NIS-Elements shuts down.

111

Starting the C2 Settings Window

Double-click the NIS-Elements icon.

o

NIS-Elements AR
2.2 64-hit

Figure 1.1-1  NIS-Elements icon

The NIS-Elements title window appears.
Then, the title window closes and NIS-Elements starts.
As NIS-Elements starts, the C2 Settings window starts automatically as well.

701c)
2010 Laberatory Imaging

vsElements

Advanced Solutions for your Imaging Worid

Advanced Research

Figure 1.1-2  Title window

The [Driver selection] dialog box appears on the desktop before the C2 Settings window opens.

If only one camera is installed, the camera is automatically selected and the [Driver selection] dialog
box is not displayed.

To use the regular C2 Confocal system, select “Nikon Confocal.”

*  To use the C2+TIRF system, check the [Enable Multi Camera] check box and select both Nikon
Confocal and ANDOR. (see Chapter 12)

NIS-Elemeants AR 3.22.00 (Build 701c) &4bit - Driver selection

Mikon Confocal L|
Nikom

[~ Enable Multi Camera oK | Cancel l

Figure 1.1-3  Driver selection dialog box
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Figure 1.1-4  Initial NIS-Elements window and the C2 Settings window

1.1.2 Shutting Down the C2 Settings Window

The C2 Settings window automatically shuts down when NIS-Elements shuts down.

The layout of the C2 Settings window is memorized when it shuts down.
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1.2

Structure of C2 Settings Window

The C2 Settings window enables to apply various settings, including the laser, adjusting the brightness of the
image, the photo activation setting, and scan resolution/speed, to use the Confocal Microscope.

—
‘ C2 Settings =

(1)

®

Acguire

n%ﬂ Ireey E:f::z; ?ﬁ:&— - _ L lose: .r::::nm\ shutter during experiment
Find Mode Ch 1 _DAP! 4(\5\ 0 417477
e #0  wes O (3)
(2) s [Texasred | 552617
OoN

£ Xvz Time...

Photo Activation A@——— > [0oo

Laser Power Monitor

W «@ I r [ o
Offset <—.:>|—u

¥ Ch3 TexasRed Laser 543.5
LA 16— p—
offiet 4 === » [ 0
AQO———— > [

¥ ™
W« T [ o

6) l_

Offset 4 —— :>|—u

S [

Scan Speed 1 - :i Frame /sec(Pixel Dwell: 1.9 u sec) 4.563x recommenc. (—" (5)

Figure 1.2-1 C2 Settings window

Table 1.2-1 Summary of C2 Settings window functions

Name

Function

Acquire window display/

1 Switches display/nondisplay of the Acquire window.
(1) nondisplay selection Pay Py q
Enables to display live images, to acquire images (see Chapter 4) or to apply the
(2) | Acquire window photo activation settings (see Chapter 10).
The functions available with NIS-Elements are arranged as buttons in this area.
Enables to select the channel series to be used and set the optical path.
(3) |Filter and Dye window i . ) P P
(See “Filter and Dye” in the chapters concerning detector modes.)
The Acquisition window enables to set PMT brightness, laser power, and pinhole
Acquisition / size. (See “Acquisition” in the chapters concerning detector modes.)
(4) R
Photo Activation window | The Photo Activation window enables to set the desired photo activation laser
power. (see Chapter 10)
(5) |Scan setting window Enables to set a scan method, resolution, scan speed, etc. (see Chapter 8)
Calculates the recommended value of resolution, zoom magnification, and Z stack
(6) | Optimize button step size based on the objective type and the selected excitation wavelength, and

the indication/automatic application function can be set in detail.




Optical Path Changeover for C2 Scan Head—

This chapter describes the optical path changeover for the C2 scan head.

2.1 Optical Path Changeover Lever for C2 Scan Head

Confocal Microscope C2 illuminates the specimen with the laser light (excitation light) transmitted from the
laser unit, and detects the fluorescence from the specimen by the detector unit.

The detector unit to be used for the detection can be selected from the two types: the Standard Detector unit
with a filter, or the Spectral Detector unit with a diffraction grating for the spectral function.

To select which detector the fluorescence from the specimen is transmitted to, use the optical path changeover
lever on the C2 scan head.

\ Standard

{ seectum Standard position

e

Spectrum position

Figure 2.1-1 Optical path changeover lever for C2 scan head

Table 2.1-1 Overview of detector unit function

Lever position Overview

Switches to Standard, and leads the fluorescence light from the pinhole to the Standard
Standard Detector unit, which has a filter.

(Oblique) When this is selected, NIS-Elements C enters the “Standard Detector mode” in which the 3
channel images at maximum are acquired by using the filter.

Switches to Spectrum, and leads the fluorescence light from the pinhole to the Spectral
Detector unit, which has a diffraction grating.

Spectrum When this is selected, either of the following two detection modes can be selected for

(Vertical) NIS-Elements C: “Spectral Detector mode” in which the 32 channel images at maximum
are acquired by the spectral function, or “Virtual Filter mode” in which 4 virtual channel
images by four excitations at maximum can be acquired.
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2.2 Detection Mode When Switching the Optical Path

This section describes the detection mode indication when the optical path is switched by the optical path
changeover lever on the C2 scan head.

Table 2.2-1 Mode indication when the optical path is switched

Switching operation
Mode change
by the lever
The optical path is switched to the Spectral Detector unit side, and the Spectral
Standard Detector mode (SD) is used as the detection mode of the NIS-Elements C.
! For using the Virtual Filter mode (VF), select [VF] in the Optical path window to switch
Spectrum the detection mode.
The last settings of the detection mode are recalled.
The optical path is switched to the Standard Detector unit side, and the Standard
Spectrum Detector mode (DU3) is used as the detection mode of the NIS-Elements C.
1 The Standard Detector mode (DU3) can be switched to directly from either the Spectral
Standard Detector mode (SD) or the Virtual Filter mode (VF).
The last settings of the detection mode are recalled.




3 Basic Operations

This chapter describes the basic instructions for acquiring live images in the C2 Settings window.

Switch beforehand the optical path of the C2 scan head appropriately.

When selecting the Standard Detector mode [DU3] as the detection mode, set the optical path changeover
lever on the C2 scan head to the [Standard] position.

When selecting the Spectral Detector mode [SD] or the Virtual Filter mode [VF], set the optical path
changeover lever on the C2 scan head to the [Spectrum] position.

3.1 Acquiring the Live Image and Setting the Scan Area

n Setting the Optical path

1. Display the Optical path window.
Click the [Setting] button in the Filter and Dye window.
For details of the Optical path settings, See “Filter and Dye” in the chapters concerning detection

modes.
Detector  Bdle o m [ Close mechanical shutter during experiment
Setting button ‘ ch series m Laser Emission
< o
ch2 488.0 499-529
ch3 543.5 552617
™ on [& m_oul

Figure 3.1-1  Filter and Dye window
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% ~ T [T -] %0500 - | -- I 17477

% v PRz [Frrc -||ss8000 *| ------------- {99529
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N

AN

N\ sDH [eosmHesses

~
Standard Detector
Q 4 450 514/30 585/65
Ch Seriss [None - ] ]

___',_.-“ 1 FL Block [+47/60 -

Transmitted Detector 2nd FL Block |514/30 585/65 hd

g |
_4d

OK. Cancel

Figure 3.1-2 Optical path window
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2. Select the detection mode (detector).
(This step is not needed if the Standard Detector mode [DU3] or the Spectral Detector mode [SD]
is used, as they are automatically selected as the detection mode when the optical path
changeover lever on the C2 scan head is switched.)

If the Virtual Filter mode [VF] is to be used, switch the optical path changeover lever on the C2
scan head to the [Spectrum] position, and then select the [VF] button in the Optical path window.

Setting uﬂ?—

: I
Detection mode ==——-e e mo m
indicator

m@ |uu-|||:§\u{%\w:uu'muu-u..-uu\

Figure 3.1-3 Displaying the Detection mode (when Standard is selected by the optical path changeover lever)

Setting u
Detection Mode s, i ” =] LX)

button [TPTTIR Binnine/Skin |
)

Resolution |5.0 l

% B‘”"‘”g :

Figure 3.1-4 Selecting the Detection mode (when Spectrum is selected by the optical path changeover lever)

3. Activate the automatic mode of Optical path setting.
Click the [Auto] button.

Setting =

|.... T —
Du3. SD

VF
Manuall

Auto button s

Figure 3.1-5 Selecting the auto mode

4. Select the fluorescence dyes for the channels to be used.
For each channel to be used, select a fluorescence dye from the pull-down menu.
Once a fluorescence dye is selected, appropriate laser and dichroic mirror are automatically

selected.
X
S

457 ' : v
Selects a fluorescence — % N
dye from the pull-down 7 () % 1 R ™ S S
menu. ( % I TR ~ || «05.000_~ | - - M 417-477

% W pedf e < fss000 < - {40529
W [chd | [reasred < | 55.500 =] --=-mmnmmomommeeeee [ sso617
637 | %
g N\ 1stoM Jeospesyse -

Figure 3.1-6  Selecting fluorescence dyes
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5. Select the channels to be used.
Check the check box for each channel to be used.

Check the channels to
be used.

Figure 3.1-7 Selecting channels

6. Select the desired icon to use or disuse the transmitted detector.

Selects the
———
transmitted detector. ‘|

[ oc ([ e |

Figure 3.1-8 Selecting the transmitted detector

7. Determine the Optical path settings.
Click the [OK] button.
The Optical path settings are determined, and the Optical path window closes.

l_ OK button
I

Figure 3.1-9 Determining the Optical path settings
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n Applying Scan settings

In the Scan setting window, apply various scan settings to acquire the live image.

For details of Scan settings, see Chapter 8, “Scan Setting Window.”

Selects the scan method (Unidirectional / Bidirectional).

Scan Direction
Selects resolution. s scan size 512 vlj 512

1 - lﬁ Frame sec(Pixel Dwell: 1.9 u sec)

512 recommend

Selects scan speed. === Scan Speed

Selects scan magnification.

1.000

4.803x recommend

Zoom

Figure 3.1-10 Scan setting window

Acquiring the live image

Click the [Live] button.
The live image is acquired and the Live window appears.

€2 Settings x |

Detector  Bleiem

&
e

Live button [N

[
oo
hi onN & IN__Our]

Laser

488.0

o Jca— o )
Coe

543.5

™ Close mechanical shutter during experiment
Emission
417477
499-529
552617

Figure 3.1-11 Acquiring the live image
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Figure 3.1-12 Live window
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n Adjusting the brightness of the live image

In the Acquisition window, adjust the brightness of the live image for each channel.
See “Acquisition window” in the chapters concerning detection modes.

vAcquisition [  Photo Activation/Bleaching(Laser::)

Laser Power Manitor [~ HV Linear Correction

Laser 408.0

HY 4 . > | 33 HY 4 1] > | 137
Offiet 4 wmmeQ—— » [ o Offiet 4 == )—— > [ o
[G=] « m@——— » [20 00 [E=] « O———» [10 00
¥ Ch3 TexasRed Laser 543.5
HY 4 @ ] > | 30
offit 4 =—=—— » [ =z
«aq——— > [ 1000

v TD
‘:O:sb 12 au e

m A Home 30.0 um <- || HY o I ) I | 44
Offset o —— —— P I 0

thickness of optical section : 1.26 um

Optical Resolution : 0,13 um Optimize |

Figure 3.1-13 Acquisition window
g Setting the scan area

Set the scan area for the acquired live image.
For details of the scan area, see Chapter 9, “Navigation Mode.”

1. Switch the Live window to the navigation mode.
Click the [Show Scan Area] button in the Live window.

bl Live -08
AP N R VR BRI

— | Oorer | Eror ea. | B | B

Show Scan Area button

¢l

]

A~

L

4

All /@ DALY @ FITC, g TexssRed,  TD'Y Custom

Figure 3.1-14 Switching to navigation mode
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Chapter 3 Basic Operations

2. Select the scan area setting tool to be used.
The scan area setting tools differ in their available shapes depending on the scan area selected.

bl Live -0B8
A R N e I, B IV L RN ,@,ﬁ’?@ge&mm% -
Scan area : e — | Do | EiRo1 Edi. | o

setting tool.

a-

H -

4

=

(oY

an. -

4

A~

4

&l

B

DAPT Y, @ FITC ) i TexesRed Y, 4y TD, Custom

Figure 3.1-15 Selecting the scan area setting tool

3. Set the scan area with the tool selected.
For instructions on selecting and using scan area setting tools, see Section 9.3.2, “Scan Area
Setting Tools.”

@szen
I BA XA Ee
|[@ | & = — | Econ | EiRor Edit. | e

i)
== RN E

.—Scan area

% All /@ DAPLY @ FITC ) i Texashed ), 4Ty, Custom /

Figure 3.1-16 Setting the scan area
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Chapter 3 Basic Operations

ﬂ Acquiring the image of the set scan area

1. Right click on the drawn scan area.

@szen =08
B XE-- e [EH=] GRS N SRR
|[@ | & = — | Econ | EiRor Edit. | e

4

4

Right click on === o

[T

scan area

4

4

B

4

4

% All /@ DAPLY @ FITC ) i Texashed ), 4Ty, Custom /

Figure 3.1-17 Acquiring the live image of scan area

[ed Live =T
A X P e e & & s~
|[@ B = — | Eoon | Eiron edi. | [

Flwa

Hl
a

B S

Figure 3.1-18 Live window after changing the scan area

*  While working with Frozen image, the live image in the set scan area can also be acquired by
clicking the [Live] button.

C2 Settings =

Araiire.

f . Detector i o I Close mechanical shutter during experiment
Live button me——s] <3 iive aco | [ : =
Evye Port Ch series IND"E - Laser Emission
P swram
S w0 s
ch3 TexasRed {585 ss617

Figure 3.1-19 Acquiring the live image
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Chapter 3 Basic Operations

e Laser Interlocked
Indicates the interlock status of the microscope main unit.

If the optical path of the microscope main unit is switched to the binocular system, all of the laser

shutters close for safety purpose.
At this time, the [Laser InterLocked] button blinks and the confocal image acquisition cannot be

executed.
When you execute the confocal image acquisition again, switch the optical path of the microscope

main unit to “Confocal”, and then click this [Laser InterLocked] button.

Laser InterLocked button

Lo X
C2 Settings x
Acquire e
,\%6 Live v Detector i e = I Close mechanical shutter during experiment
""_"“ |Eve PortI Chseries  |ngne - Laser Emission
vose | o [ oo JETEG
q%c ch2  [Frc | 480 499-529
XY
ch3  |TexasRed | ¢ 5435 552617
bl ON & IN_our
! vAcquisition [  Photo Activation/Bleaching(Laser::)
4 XYZ...
— [~ HV Linear Correction
E8/ U2 W chz FIC Laser 438.0
Hy 4] L 0
"= KYZ Time...
= Offset < :O: > 0
TR taser | «@Q—— > [00 0o <« > [0 oo

V¥ Ch3 TexasRed Laser 543.5
r Trigger

HY 4( ] | J 0
Offset o :{):s | 3 )
AC——————» [00 00

¥ m™
4 :O: | 3 12 au
Home ] - Hv 4. . 1k
s B Al 300 um < | []
Offset o — —— P 0
thickness of optical section : 1.38 um
Optical Resolution : 0.14 um Optimize |
Zoom
Scan Direction —— 1.000
Scan Size 512 - il 512 512 recommend
Scan Speed 1 - il Framesec(Pixel Dwell: 1.9 u sec) 4,563 recommend

Figure 3.1-20 Laser InterLocked indicator

13



Acquire Window

The Acquire window enables to display the live image, acquire the image or apply the photo activation settings.
Additionally, the functions available with NIS-Elements are arranged as buttons in this area.

4.1 Functions of Acquire Window

Acquire window | C2 Settings x

display/nondisplay == o)

selection | Acuire | Filter and Dye
Detector Ml m Close mechanical shutter during experiment
1) 2 e ey - g
I | . 3 EvePort] Chseries  [none - Laser Emission

(2) Find Mode o chi DAPL 417477
Ji
= o) oo
| ‘ ™ ON ’m our
+ Acquisition | Photo Activation Bleaching(Laser::)
(4) = xvz.. ; y
| | = Laser Power Monitor I” HVLinear Correction
(5) | | e\ XY Time... = = |aser 408.0 e TR
en GO E— U 1 & — ) p—
(6) €1 XYZ Time... 0 L
| Offiet 4 s(—— > 1 Offset q\:O:pl—u
7) 2 Proto | AQ———» [10 00 «C————— > [0 00

¥ Ch3 TexasRed Laser 543.5
r Trigger

U 1 & s —1
offiet o == —— » 7
40— » [00 00

o] « =O———» [Tas. || "

Home X -
sos B Fy 30,0 um <

Offiet 4 — —— p l—g
thickness of optical section : 1.38 um
Optical Resolution : 0,14 um Optimize
E—
Stan Direction — 1.000
Scan Size sz v|=]| 512 sizrecommend
Scan Speed 1 - il Frame fsec{Pixel Dwell: 1.9 u sec) 4,563x recommend

Figure 4.1-1 Acquire window

Table 4.1-1 Functions of Acquire window (sheet 1/3)

Name Function

Enables to display the live image.
(1) |Live button The Live window opens and displays the live image automatically.
The live image is the real-time image that is currently observed with the microscope.

Starts/stops live image acquisition in Find mode.

Find mode is the mode where the live image acquisition is executed by

Find Mad
& temporarily switching to the high-frame-rate setting in order to ease the

(2) |Find Mode ) ) .
detection of the observation object such as a cell.

Opens the [Find mode settings] dialog box.
J For details of the Find mode, See Section 4.1.2, “Find mode.”

Enables acquiring the captured image of the currently displayed live image.
When the captured image is acquired, the Captured window appears separately from the

(3) [XY button Live window.
The captured image is a still image that is acquired by re-scanning the scan area displayed

in the current Live window.
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Chapter 4 Acquire Window

Table 4.1-1 Functions of Acquire window (sheet 2/3)
Name Function
Opens the [Capture Z-Series] dialog box.
Enables to acquire a three-dimensional (X-Y-Z) image.
For operations of this dialog box, refer to “NIS-Elements Advanced Research User’s
Guide.”
P
Capture Z-Series »
o [==
Save to File
Path: | Ct¥Program Fles¥NISElements¥Imagest Browse... |
Filename: | nd014.nd2 Record Data... I
Order of Experiment -
If x| 2 520,00 abz| | TIRF
- Top [70.05 m
(4) XYZ button W Reset 21005 _sbs e/ 510,00 abs [NE—pes
= Eotiom | 200.00 zbs &I
Step: | 1.000 ym ¢=  0.075um|| 21 Steps | Ranee: 2000um
Botbom:]W’ m Tup:lm'um
Close active Shutter during Z Movement
Advanced ==
losd v |Sare | Remoe = | Ltimeloop | % Runnow |
Figure 4.1-2 Capture Z-Series dialog box
The same dialog box can also be opened with the following procedure:
- Select [Acquire] on the menu bar and then select [Capture Z-Series] -> [Capture
Automatically...] in this order.
Opens the [Capture Timelapse] dialog box.
Enables to acquire two-dimensional (X-Y) images in time series.
For operations of this dialog box, refer to “NIS-Elements Advanced Research User’s
Guide.”
[ Capture Timelapse = |
Te |
¥ save to File
Path: | C:¥Program Flles¥NISElements¥Imagest Browse.., |
Filename: | nd013.nd2 ml
Order of Experiment -
|—'ﬁmes¢dul P Ea] .|K@|
. Phase Interval | Duration F | Loops |
(5) | XY Time button =1 A =] w0sec Tl
u]

Close Active Shutter when Idle  [] Perform Time Measurement {0 ROIs)

[ Use Ratio_Define Ratio...
Events... Advanced >>
Load vl Save vl Remove vl

1 time loop | 2 Run now |

Figure 4.1-3 Capture Timelapse dialog box

The same dialog box can also be opened with the following procedure:

- Select [Acquire] on the menu bar and then select [Capture Timelapse] -> [Capture
Automatically...] in this order.
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Chapter 4 Acquire Window

Table 4.1-1

Functions of Acquire window (sheet 3/3)

Name

Function

(6)

XYZ Time
button

Opens the [ND Acquisition] dialog box.
Enables to acquire three-dimensional (X-Y-Z) images in time series.
For operations of this dialog box, refer to “NIS-Elements Advanced Research User’s

Guide.”

I
ND Acquisition x

per

Mo

Save toFile

save to File

Path: | C:¥Program Files¥IS

Filename: | nd014.nd2

Path:

Filename: |nd014.nd2

Browse..,
Record Data..,

ements¥Images¥

| C:¥Program FileséhIs-Flements¥images#

Browse...
Record Data...

Order of Experiment -

Order of Experiment -

i il R =

Series |~ §P Lambda || (5] Lerge Tmage |

% {PiTime |~ By Pos W £ zSeries || ¢ Lambda || B Large mage |

Time schedul =

™ DERIERES T E| ¥ I e

Phase [ Interval [ buration P [ Loops | B Top| ‘ 2003 m
[ #1 1sec [*] 10sec [=] 11 % Reset . WA PFS

5 et _cefne., |

Step:[1.000  pm = 0.075m|[21 Steps | Range: 2000um
Bottom: [200.00  pm Top:[22000  pm

Close Active Shutter when Tdl= [ Perform Time Measurement (0 ROTs)

[ Use Ratio_Define Ratio...
Events... Advanced >>

Close active Shutter during Z Movement

Advanced >>

1 time loop | 2 Run now |

load  w|seve  w|Remove v | 1timeloop | <& Runnow | load v |Save  w|Remove ¥ |

Figure 4.1-4 ND Acquisition dialog box

Opens the [Photo Activation] dialog box. (This button is not displayed if a three-laser unit
without AOM is connected.)

The photo activate observation can be set.

The dialog box to be opened depends on the conditions set in the C2 Settings window.
For operations of this dialog box, see Chapter 10 in this instruction manual.

Sequential Stimulation/Bleaching = |

| Experiment Setup

| s 10 15 20 25 30 5 40
I adtaoanllananioan ol HEEEETEEEEEE  oo0oaonll)

Save to File
Path: | Ca¥Program Files¥NIS-Elements¥images¥

Filename: JW
Order of Experiment -

Browse...
Record Data...

|—T\me schedule (C2 Galvano [ C2 Galvano) = ‘ 0 ‘ ‘ W ‘
Photo Activation 2
% | Group | Acg/Stim ROIs ‘ Interval ‘ Duration P | Loops |
1 Waitng 7] Mo acquisition[v] 10sec  [*] 0
bUtton 2 Acquisition [~] 1sec 10sec  [7] 11
3 Stimulation [=] 51 [~] Mo delay 10sec  [*] 11
4 Acquisition [ =] 1sec [*] msec  [=] 11
(]

[ Perform Time Measurement (0 ROIs, 1 stim. /bleaching ROIS)
[ Close Active Shutter when Idie

Apply Stimulation Settings
Advanced >>

& Run now

Photo Activation dialog box

Load

v |sae v |Remove = |

Figure 4.1-5

The same dialog box can also be opened with the following procedure:

- Select [Applications] on the menu bar and then select [Define/Run Sequential
Stimulation...] in this order.
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Chapter 4 Acquire Window

411 ND Acquisition Dialog Box

The dialog boxes shown in (4), (5), and (6) of “Table 4.1-1
Functions of Acquire window” can also be opened with the
following procedure:

- Select [Applications] on the menu bar and then select
[Define/Run Experiment...].

Switching tab

In the [ND Acquisition] dialog box displayed with the
above procedure, click a switching tab to select a function
to use.

For operations of this dialog box, refer to “NIS-Elements
Advanced Research User’s Guide.”

4111 Notes on Use of ND Acquisition

ND Acquisition =

i~ Experiment Setup

T [
z: |

Save to File

Path: I C:¥Program Files¥NIS-Elements¥Images¥ Browse. ..
Filename: | nd014.nd2 Record Data. ..

Crder of Experiment - |

[ (P4 Time I]_ 888 %Y Pos ]]7 = 7 Series ]]— 2 Lambda ]]— Large Image ]

e | Ea [ XKE|
Phase | Interval | Duration P | Loops |

#1 lsec Iz‘ 10 sec E‘ 11
O

Close Active Shutter when Idle [ Perform Time Measurement (0 ROIs)

[l Use Ratio_Cefie Rato.. |
Events... Advanced >3
Load vl Save vl Remaove Vl 1 time loop | '-'5" Run now |

Figure 4.1-6 ND Acquisition dialog box

There are some notes on the ND2 image acquisition with the Confocal Microscope C2 by using the [ND

Acquisition] dialog box.

When using Perform Time Measurement

If the Time Measurement is executed with the [Perform
Time Measurement] check box selected, a load on
processing becomes so high that it may cause the following
problems:

- When the [Loop] side is set, the time for transition to
the next phase may be longer than the time supposed
from the frame rate.

- When the [Duration] side is set, the number of the
frames may be smaller than that supposed from the
frame rate.
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ND Acquisition x

i~ Experiment Setup

T: [
z: |

Save to File

Path: ]C:¥Program Files¥MIS-Elements¥Images¥ Browse. .. |
Filename: |ndD14.nd2 Record Data. .. |

Order of Experiment - |

v £T Time ]]— 338 %¥ Pos ]]7 = 7 Series ]]_ 7 Lambda ]]— Large Image ]

Time schedule

I DR
Phase | Interval | Duration I | Loops ‘
#1 1sec Iz‘ 10 sec Iz‘ 11
O

Close Active Shutter when Idi} [] Perform Time Measurement (0 ROIs) I

[ Use Ratio_Define Rato.. |
Events... | Advanced >
Load vl Save vl Remave Vl 1 time loop | ~7§' Run now |

Figure 4.1-7 ND Acquisition dialog box



Chapter 4 Acquire Window

When Executing Large Image

The Large Image is a function to acquire a large image composed of multiple image frames and combine

them to form a composite image by using the automatic algorithm, to be used when the target area is larger
than the field of view (FOV) of the camera.

When this function is executed, the turning action is controlled by the stage. Therefore, it is necessary to
execute the calibration before the Large Image function is executed.

ND Acquisition x

i~ Experiment Setup

T |
Z: |
L: [

Save to File

Path: JC:¥Program Files¥MIS-Elements¥Imagesy Browse... |
Filename: | ndd13.nd2 Record Data... |

Crder of Experiment - |

¥ £PiTime ]]_' 888 ¥ Pos ]]7 £ 7 Series ]]_' “Lambdz Jv L Large Image }

Scan Area:
# [z [z [4] felds
1 [eo |3lx[e0
- Pattern ] Browse...
Stitching:

% Stitch Use || for Stitching

" Do Not Stitch

Overlap: 15 %

I¥ Close active Shutter during Stage Movement

mm

Load vl Save vl Remove vl 1 time loop | 2 Run now |

Figure 4.1-8 ND Acquisition dialog box

For operations of Auto calibration, refer to “NIS-Elements Advanced Research User’s Guide.”

Calibration Method

Select method For calibrating objective 'L PLan EPI 2,5

" Manually, drawing a line of known length

{+ fukomatically, using stage:
= —
== Auto

Figure 4.1-9  Auto calibration

: 4 pointg

Cahicel

i
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41.2

Find Mode

By using the Find mode, you can acquire the live image by temporarily switching to the high-frame-rate

setting in order to ease the detection of the observation object such as a cell.

41.21

Setting for Find Mode Settings Dialog Box

Find mode settings

=)

M

@

(©)

4)
®)

|
©®) |
l

" Change to band scan with aspect;

{+) 2 " () 8x
' Lower resolution:

o Iy S " 8x
' Line skipping:

(= Jx " gx { 8x

W Turn OFF line&frame averaging

" Change Galvano to Resonant

7
(©)

o aools |I

|
J

Figure 4.1-10 Find mode settings dialog box

Table 4.1-2

Summary of Find mode settings dialog box functions

Name

Function

(1

Change to band scan with
aspect:

Switches the band scan area by the specified ratio.

E.g. If “2x” is selected in Scan Size 512 x 512, the band scan area is
switched to 512 x 256 in the Find mode.

(2)

Lower resolution:

Changes the scan size.

E.g. If “2x” is selected in Scan Size 512 x 512, the scan size is changed to
256 x 256 in the Find mode.

(3) |Line skipping: Unusable in the C2.
Changes a setting for Frame Average.
@) Turn OFF line & frame * C2is not equipped with the line average function.

averaging

E.g. Even if the Frame Average is set in the normal mode, the live image
is acquired by changing the setting to “None” in the Find mode.

(5) | Change Galvano to Resonant |Unusable in the C2.

Determines the Find mode settings applied and closes the [Find mode
(6) | OK button . )

settings] dialog box.

Discards the Find mode settings applied and closes the [Find mode
(7) |Cancel button

settings] dialog box.

(8)

Apply button

Determines the Find mode settings.
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Chapter 4 Acquire Window

4.2 Multi Position Acquisition

You can execute the experiment with multiple points within the same FOV by using the optical configuration
(hereinafter referred to as O.C.) where different scan areas are respectively registered. (Photo activation
experiment is not available.)

421 Procedure for Multi Position Acquisition Settings

n Register the first scan area to O.C.

1.  Specify a scan area on the acquired image.

*  The scan areas usable in the multi position acquisition are the square scan area and the band
scan area only. Also note that the rotated scan area cannot be used.

sze\ =
X - e B[E[ @ e s -
@ | E’E—‘DCrGD‘BROI e | B | BB

4

All /g DAL, g FITC ) gg Tesmafed , JTD ) Cusorn
0% umspx B 2Bit 512 = 12 pivele L]

Figure 4.2-1 Specify a scan area

2. Register the specified scan area to O.C.
Select [Calibration] -> [New Optical Configuration...] from the menu bar to call the wizard.

@B NIS-Elements AR

File Edit Acquire,
DipH9 ¢

Macro Datzbase View Device!

i) o S &1 w30 @

|!ﬁ. New Optical Configuration...

IE' Optical Configurations... Ctrl+N
Objectives...
Recalibrate Objective...
Recalibrate Document... Ctrl+Shift+0

Channel for Intensity/Brightness/Density L4

EFEEEEEEER R

Figure 4.2-2  Call the Optical Configuration Wizard
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3. Enter the name of O.C. to be registered.

4. Check the setting conditions, and then click the [Finish] button.

[ New Optical Configuration =]

Enter the name to ﬁ]m‘ = ]
be regiStered Camera - Nikon C2

¥ Camera setting:

Camera features: e B
Property Values: 7

[¥]5can Area Settings Detector = "4
Scan Area Position =

ChannelSeriesMode = 0%

TDChannelColor = "16777215"

[¥ Channel setup:

Name | Emission [nm]
DAPI 47.0

FITC 514.0
TexasRed 585.0

™ NfA

[¥ Microscope setting:

Active shutter : -

Used devices:
«  [Microscape: Ti Microscope Bi
%
B, Turett = Turretl: 1 (ANALY) —
[, Turret2 Turret2: 4 (DAPT)
[ i, Emission Emission: 1 (EM400) =
T, Exciter Exciter: 1 (FX330-380)
y Ti, INTSL Shutter(INTSL): Opened
T, INTSL Shutter(INTSL) Ti, Shutter 1(EPT): Opened
i, Shutter 1(EP1) £| T, Shutter2(DIA): Opened
= Light-EPI NDFilter: 100.0
1 i, Shutter2(D1A) f )
L\ghl{?l Light-DIA: Remote Switch On -
[ Light-D1A ¥ Show on toolbar
LightPath is defined in Camera Light Path
[ Analyzer ™
[¥] condenser G
[IPFs Offset
[ E. S
¥ Objective: [1-Plan Apo 4x |

L4 1 .
Gamers & Davices Controls v I ih | ) Finish button

Figure 4.2-3 Register the optical configuration

g Register the second and subsequent scan areas as separate O.C., respectively

After that, repeat “Step 1” to “Step 4” of n to register the O.C. of each scan area to be acquired in
the multi position.

New Optical Configuration @

Name: [T

Camera - Nikon €2

[ Camera setting: —

Camera features: e P
Property Values: =
[ 5can Area Settings Detector = -

OpticalModeCtrl =0
[ 5can Area Position FooMIndor 1=

ChannelSeriesMode = 0%

TDIn = "1
TDChannelColor = “16777215"

M Channel setup:

Name | Emission [om] Color ]
DAPT 247.0 E =
FITC 5140 =
TexasRed 585.0 =
™ NfA =1 =]

M Microscope setting:

Used devices:

»

Active Shutter : ~

Microscope: Ti Microscope
i, Turretl
EAT, Ture Turret1: 1 (ANALY) —

[, Turret2 Turret2: 4 (DAPT)
[#1Ti, Emission Emission: 1 (EM400) E
B, Exciter ?‘;ﬁfsﬁg&:ﬁrus’u‘ Opened
i, INTSL Shutter(INTSL) Ti, Shutter 1(EP1): Opened "
Ti, Shutter 1{EPT) £ | Ti, Shutter2(DIA): Opened
T, Shutter2(DIA) Light-EPT NDFilter: 100.0
Fliohtert Light-DIA: Remote Switch On o
[¥Light-D1a [# | Show on toolbar
LightPath is defined in Camera Licht Path
¥ Analyzer T
[l condenser Comment:
[IPFs Offset it
F2 7
[V Cbjective: |1-Plan Apo 4x |

Camera & Devices Contrals  ~ Finish Cancel

Figure 4.2-4 Register the optical configuration
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Execute the multi position acquisition

Register the O.C. of each scan area for each action, and make the experiment setting, respectively.

1.  Select [Applications] -> [Define/Run ND Sequence...] from the menu bar to open the [ND
Sequence Acquisition] dialog box.

o Database Wiew Devices Window |Applications | Deconvolution Help

o] = i @[8 & = o
|

I || Define/Run ND Sequence...

(=TT T——

Device for Stimulatien: C2 4

Define/Run Sequential Stimulation...

HDR

Capture Reflection Free Image
Capture HDR Image...

Create HDR Image...

Create HDR from ND

Figure 4.2-5 Call the ND Sequence Acquisition dialog box

ND Sequence Acquisition x |

Path: |O¥Prngram Files¥NIS-Elements¥lmages¥ | Erowse.. |

Prefix: MDSequence

[ Timelapse

— Sequence Definition

Action Description

[ Merge ND files if possible

Load - | Save - | Remove W | ~3" Fun Mow |

Figure 4.2-6 ND Sequence Acquisition dialog box

2.  Click the first phase and select [ND Acquisition].

ND Sequence Acquisition x |

Path: |O¥Prugram Files¥MIS-Elements¥lmages¥ | Erowse.. |

Prefix: MDSequence

[ Timelapse
— Sequence Definition
RS2
| Action | Description | \
#1__ND Acauisition [+ Define...

Run Macro

Run Command
Seq. Stimulation
Simult. Stimulation
Select Opt.Conf.

I~ Merge ND files if possible

Load - | Save - | Remove | ~'§' Fun Mow |

Figure 4.2-7 ND Sequence dialog box
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3.  Click the [Define...] button to open the experiment setting dialog box.

ND Sequence Acquisition x |

Path: |O¥Prngram Files¥MI5-Elements¥lmages¥ | Erames.,
e e

[ Timelapse

— Sequence Definition
DEREES

| Action | Description

#1 ND Acquisition Iz‘  Define... II

I~ Merge ND files if possible

Load b | Save b | Remove W | ~3" Fun Mow |

Figure 4.2-8 ND Sequence Acquisition dialog box

4. Select the Lambda series tab on experiment setting dialog box and specify the O.C. of the first
scan area.
5. When the setting of the experiment sequence of the first scan area is completed, click the [OK]

button to close the dialog box.
The [ND Sequence Acquisition] dialog box is resumed.

ND Sequence Acquisition w
~Experiment Setup
Az i
Save to File
Path: ] Browse... |
Filename: Record Data. .. |
Order of Experiment - |
I~ EBimime || BB %y Pos || £ 2 Series —_— Lambda tab
Setup
IEE
| Oeﬁml Conf. | Mame | Comp. Color
Select the O.C. of ¥ Sa01 & P I
the first scan area. VITC | E—
TexasRed [ 7]
™ —
O
Close active Shutter during Filter Change
Advanced = |
|
Load - | Save - | Remove W | I oK |[._IIJ OK button

Figure 4.2-9 Experiment setting dialog box

*  The Lambda series is used for the multi position acquisition. However, do not set multiple O.C.s

in one Lambda series for the purpose of the multi position.
If O.C.s with different scan area types and/or sizes are set, displayed size will differ from the
original image size, because the image size ratios must be matched within one ND image.
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6. Click the next phase and select [ND Acquisition].

7. Click the [Define...] button to open the experiment setting dialog box.

ND Sequence Acquisition x |

Path: |C¥Program Filez¥MIS-Elemente¥lmages¥ | Browse.. |
Prfic

[ Timelapze

— Sequence Definition
ERES2

| Action | Description |

#1  ND Acquisition [~ | Lambda(1)
#7 NN Acauisition = | Define... |

I ND Acquisition I

pevrerewr
Run Macro

Run Command
Seq. Stimulation
Simult. Stimulation
Select Opt.Conf.

[~ Merge ND files if possible

Load w | Save - | Remove W | ~3" Run Now |

Figure 4.2-10 ND Sequence Acquisition dialog box

8. Specify the O.C. of the second scan area.

9.  When the setting of the experiment sequence of the second scan area is completed, click the

[OK] button to close the dialog box.
The [ND Sequence Acquisition] dialog box is resumed.

ND Seqguence Acquisition I@
Experiment Setup
A
[ save to File
Path: | Browse... |
Filename: ’7 Record Data... |
Order of Experiment - |

[ €Pimime |~ B88xv Pos | & z 5eries v ™ [ Large mage |

Setup =
+ | | % 2
Cintical Canf M; C .Col

Select the O.C. of — — Ll
M| sq_02 | [=loae ]
the second scan FITC | —
area. TexasRed [ ]
™ | I

|

[ Close active Shutter during Filter Change

Advanced = |

Load - | Save - | Remove w | I Ok |I‘F OK button

I|J

Figure 4.2-11 Experiment setting dialog box

10. After that, repeat “Step 6” to “Step 9” to make the experiment setting for the O.C. of the scan area

registered for acquisition within the same FOV.
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11. Click the [Run Now] button to execute the multi position acquisition.

ND Sequence Acquisition x |

Path: |O.¥Prugram Files¥NIS-Elements¥lmages¥ | Browse... |

Prefix NDSequence

[ Timelapse

— Sequence Definition

| Action ‘ Drescription | |
#1 ND Acquisition |Z| Lambda(1) Define...
#2 ND Acquisition |Z| Lambda(1) Define...

[~ Merge MD files it possible

Load - | Save - | Remove W | I"%" Rur Mowy .|1_ Run Now button

Figure 4.2-12 ND Sequence Acquisition dialog box
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4.3 Functions of Z Intensity Control

When acquiring the images of a specimen at Z drive positions (tomographic images) by Z stack, acquiring
images with identical conditions at all Z drive positions makes some of the images to be too bright or too dark
depending on the Z drive position to acquire.

A solution to this problem is the Z Intensity Control function.

To use the Z Intensity Control function, first adjust the brightness on the live image by Z drive position you wish
to acquire, and then register the optimum brightness setting values (laser power) for each Z drive position.

After that, acquire images by using the registered setting values. The brightness of the images for each Z drive
position to acquire is automatically controlled, and images are acquired with the optimum brightness at all Z
drive positions.

Minimum/recommended number of registrations for the Z Intensity Control function

To use the Z Intensity Control function, register at least two Z drive positions (Top and Bottom), and to
acquire clearer images, it is recommended to register 4 or more positions (Top and Bottom plus two or more
intermediate Z drive positions).

Z drive positions not registered to Z Intensity Control

For the setting values of Z drive positions not registered to Z Intensity Control are automatically
complemented according to the setting values of the registered Z drive position, and the complemented
setting values are used to acquire images.

To check the complemented setting values, open the Microsoft Excel file output by using the [Export...]
button on the [Z Intensity Control] dialog box.
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4.31 Usage of Functions of Z Intensity Control

n Setting Z Stacks position for image acquisition and Z Device

Call the [Capture Z-Series] dialog box.

For setting Z stacks instructions, refer to “NIS-Elements Advanced Research User's Guide.”

Capture Z-Series x

~Experiment Setup

[¥] save to File

Path: ]C:¥Program Files¥NIS-Elements¥Images¥ Browse. .. |
Filename: | nd014.nd2 Record Data. .. |

Order of Experiment - |

If %l‘_gl 7,4220.00 s | TRF
Topl l

210.03 pm
2 Rese| 210.05_=baif510.00 abs = — Z stacks Settings
- Bothoml Define... |
200,00 =bs
Step: | 1.000 pm &= 0.0?5|.|m| 21 Steps J| Ranee: 2000um
Bottom: | 200,00 pm Top: | 220,00 Hm
= =

Close active Shutter during Z Movement

Advanced = |

Load vl Save vl Remove Vl 1 time loop | 2 Run now |

Figure 4.3-1  Z stacks Settings

n Display the [Z Intensity Control] dialog box

1. Click the [Advanced] button to display the Advanced menu.

Capture Z-Series x

~Experiment Setup

[¥] save to File
Path: ] C:¥Program Files¥NIS-Elements¥Images¥ Browse. .. |
Filename: | nd014.nd2 Record Data. .. |

Order of Experiment - |
= | &= |
II ilz?:l 73000 abk] || TIRF
- Top| | 210.03  um

K Resetl 210.05 =bslief510.00 sk /A PFS
- Bottom | Define... |

200.00 =bs

Step: | 1.000 pm &= 0.0?5|.|m| 21 Steps | Range: 2000um
Bottom: | 200,00 pm Top: | 220.00 Hm

Close active Shutter during Z Movement

Advanced > | o AdVanced button

Load - | Save - | Remove W | 1 time loop | 2 Run now

Figure 4.3-2 Displaying the Z intensity control button
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2. Click the [Z intensity control] button to display the [Z Intensity Control] dialog box.

Capture Z-Series x
~ Experiment Setup
Save to File
Path: IC:¥Program Files¥NIS-Elements¥Images¥ Browse. .. |
Filename: Ind014.nd2 Record Data. .. |
Order of Experiment - |
I =z
| - Top 210,03 pm
* Reset MA PFS
L Botton | __Defre.. |

Step:l 1.000 pm &= 0.0?5|.|m||21 Steps | Range: 2000um
Bottom: | 200,00 pm Top:lzzo.oo Hm

Close active Shutter during Z Movement
Z intensity control
button

Load vl Save vl Remove Vl 1 time loop | 2 Run now |

Figure 4.3-3 Displaying the Z Intensity Control dialog box

"z tntensity Control =
.. Top —
A
Move Z to: Home B I 1 Step(s) —I
P Bottom Ll
+  AddZPoint | 3 |
|

Z abs (um}) | Device Settings

Load... | Save... | Export... | Close |

Figure 4.3-4 Z Intensity Control dialog box
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Adjust brightness at the Z drive positions and register them to Z Intensity Control

1. Click the [Top] button in [Z Intensity Control] dialog box to move Z drive position to Top.

Z Intensity Control

Top button Top

Move Zto:  Home B i Step(s)

P Bottom

+ Add Z Paint |

Z abs {pm) | Device Settings

<l |

x

Load... | Save... | @Export... | Close |

&

Figure 4.3-5 Z Intensity Control dialog box

2. Acquiring the live image of Top Z drive position.

Click the [Live] button.
The live image of Top Z drive position is acquired and the Live window appears.

C2 Settings x |

Acquire

{ Detector Bl a ™ Close mechanical shutter during experiment
i — FAYAYA)
Live button e -ﬁu I Eviipg:,,tl Chseries  [jane Laser Emission

s

499-529

G :
T ON & IN __Ou]

Figure 4.3-6 Live image acquisition

3. Adjusting the brightness of the live image.
In the Acquisition window, adjust the brightness of the live image for each channel.

+ Acquisition

! *hoto Ac Bl
Laser Power Monitor - - I~ HVLinear Correction
! 4 Laser 408.0
LN () e = LR v ) L
oﬁsetq—.:>|—g oﬁ:;eti:():b| 0
<« m@——— > [ 2000 «€Qr——» [ 1000
¥ Ch3 TexasRed Laser 543.5
U N & e I
Offet 4 e=—=(—— » [ 2.
«g0———» [ 1000

v D
P u———TT
ome i lw o T—r [ .
s [ Al 00 um < ¢ 4
Offiet o ——= —— b | [
thickness of optical section & 1,26 um
Optical Resalution : 0.13 um Optimize

Figure 4.3-7 Acquisition window
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4. Register the adjusted values. 7 Intensity Control ——
Click the [Add Z Point] button in the [Z Intensity
Control] dialog box. B T:’ R x|
The adjusted values are registered on the [Z P soton] ;l

Intensity Control] dialog box.

l.l + Add Z Paint |

Z abs {pm) | Device Settings |

Add Z Point button

Load... | Save... | E)cport... | Close |

&

Figure 4.3-8  Z Intensity Control dialog box

Z Intensity Control Lﬁ

Top = |
Move Z to: Home > I 1 Step(s)
¥ soton| i
P Bottom —

Detector : DU3 G | * |
|
=

Setting value of Top _o' 219,98 (HVL: 34) (HV2: 137) (HV3: 30) (HVTD: 44) ...
Z drive position

Add Z Point

[T

Load... | Save... | E)cport... | Close |

2 4

Figure 4.3-9  Z Intensity Control dialog box

30



Chapter 4 Acquire Window

Move to the Z drive position to be registered next.

Click the g button in the [Z Intensity Control] dialog box, to move the Z drive position to be
registered next.

After that, repeat “Step 2” to “Step 5” to register all the remaining Z drive positions.

Z Intensity Control Lﬁ1
Top —
ll— A
Move Z to: Home > Step(s)f—— . .
= 1| Z drive shift button

Detector : DU3 ] | r |
Z abs (um}) | Device Settings |

219,98 (HV1: 34) (HV2: 137) (HV3: 30) (HVTD: 44) ...

Load... | Save... | LSglExport... | Close |

2 4

Figure 4.3-10 Z Intensity Control dialog box

After registering all of them, click the [Run now] button in the [Capture Z-Series] dialog box to
execute the image acquisition.

With the registered setting values, the brightness of the image for each Z drive position is
automatically controlled and images are acquired with the optimum brightness at all the Z drive
positions.

The settings registered on the [Z Intensity Control] dialog box are exportable to an XML file by
using the [Save...] button, and an exported XML file is loadable by using the [Load...] button.

Capture Z-Series x |

Experiment Setup

Z: [
Save to File

Path: ] C:¥Program Files¥NIS-Elements¥Images¥ Browse. .. |

Z Intensity Control &J Filename: |nd014.nd2 Record Data... |
= — Ordder of Experiment -
Mave Z to: Home = 1 Step(s) —I = | =
b, /2

P Bottom ;I £ F (= 22000 abs| [ TIRF

Top 210,05 pm
210,05 _sts| =

210,00 abs N/ PFS

+  AddzPoint Detector : DU3 igl)( K Reset| £ L
I |l Bottom | Define... |

2 abs (um) | Device Settings 200.00 ks
22003 (HVL: 34) (HV2: 137) (HV3: 30) (HVID: &4) .., ) :

1608 (VL 24) (V2 137) (HV3: 20) (HVTD: 44) step: [ 1.000 um <= 0.075m]|[21 Steps | Range: 2000um
20988 (HVL: 34) (HV2: 137) (HV3: 30) (HVTD: 44) ... Bottom: [ 200,00 im Topi[ 00
20500 (HVL: 39) (HVZ: 137) (HV3: 30) (HVTD: 44) ... ! o g <. &

200.03 (HV1: 34) (HV2: 137) (HV3: 30) (HVTD: 44) ...

Close active Shutter during Z Movement

Advanced <<
Z intensity contral...
[ Execute before Capture u
[] Executs after Capture u
o, | Saven, | ElEworto, | DERST el o | —— |_~=s° o [ Run now

button

Figure 4.3-11 Image acquisition running
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4.3.2 Z Intensity Control Dialog Box

Z Intensity Control Lihj

| . Topl 5||
(1) Move Z to: ~ Home M | ll— Step(s) Lll (2)

- Bothoml
3) ! +  AddZPoint | Detector : DU3 ilil' (4)

Z abs (um}) | Device Settings |
220,03 (HVL: 349 (HVZ: 137) (HV3: 30) (HVTD: 44 ...
216.08 (HVL: 390 (HVZ: 137) (HV3: 30) (HVTD: 44 ...
209.98 (HVL: 34) (HVZ: 137) (HV3: 30) (HVTD: 44 ...
205.00 (HVL: 34) (HVZ: 137) (HV3: 30) (HVTD: 44 ...
200.03 (HVL: 34) (HVZ: 137) (HV3: 30) (HVTD: 44 ...

(6) @)

(5) L| Load... | Save... | LS;EI Export...

Figure 4.3-12 Z Intensity Control dialog box

Table 4.3-1 Functions of Z Intensity Control dialog box

Name Function

Top button: Move the Z drive position to Top.
(1) |Move Z to: Home button: Move the Z drive position to Home.
Bottom button: Move the Z drive position to Bottom.

Z drive shift button can move the Z drive position up and down by the value input to

2) |St
@ ep (5) the field.

(3) |Add Z Point button Registers the values adjusted on the live image.

Remove EJ Removes all registrations.
(4) .
Registrations button | | | Removes the selected item.
(5) |Load... button Retrieves the saved in an XML file.
(6) |Save... button Writes the registrations in an XML file and saves it.
Writes the registrations in a Microsoft Excel file.
(7) |Export... button The exported file allows the user to check the complemented values of Z drive
position with setting values unregistered.
(8) |Close button Closes the [Z Intensity Control] dialog box.
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Detection Mode (Standard Detector)-

This chapter describes settings for the Standard Detector mode.

5.1 Filter and Dye window

This window enables to select the desired channel series and set the Optical path.

The Standard Detector mode can be used when the optical path changeover lever on the C2 scan head is set
to the [Standard] position.

51.1 Structure of Filter and Dye Window

®) M @
Detector B e [ Close mechanical shutter during experiment (7)
P
e |Ev§ipgort|

@) Cheeries  [ngne | Laser Emission
| r [DapT K as.0 NEEESTE
“) ch2 |FITC | 488.0 499-529
‘ L ch3 | TexasRed | 543.5 552-617
(5) i ™ o [T&w ol ®)

Figure 5.1-1  Filter and Dye window (Standard Detector-use)

Table 5.1-1 Functions of Filter and Dye window (Standard Detector-use)

Name Function

(1) | Detect Indicates that the Standard Detector mode [DU3] is used when the optical path
etector
changeover lever on the C2 scan head is set to the [Standard] position.

Selects whether to perform scanning by simultaneously firing all lasers for the
channels in use or by sequentially firing one laser after another.

(2) |Ch series * Usable only when a four-laser unit is connected.

*  |If the Bidirectional scan is selected, the Channel Series is fixed to “None” and
cannot be used.

Opens the Optical path window.
(3) | Setting button To use, select the detector, the dichroic mirror, the channel, fluorescence dye for each
channel, laser and others.

@) |stat Indicates for the settings for each channel (fluorescence dye name, laser wavelength,
atus
and wavelength band to be acquired).

(5) |TD Indicates the status of the motorized transmitted detector.

Sets/removes the motorized transmitted detector in/from the optical path.
(IN = Set in the optical path/ OUT = Remove from the optical path)

(6) | TD IN/OUT button | As for the case where the TD IN/OUT button is not displayed, it will be displayed
when the motorized transmitted detector is set in the optical path in the Optical path
window.

Close mechanical |If unchecked, the shutter remains open during the ND image acquisition.
(7) |shutter during As the shutter is not opened/closed every image acquisition, the time for the image
experiment acquisition can be shortened. However, the laser remains emitted during the interval.

(8) |Eye Port button Changes optical path to eye port.
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Chapter 5 Detection Mode (Standard Detector)

e Optical Configuration

Individual data items set in the Standard Detector mode can be managed collectively with the
[Optical Configuration] dialog box.

“NIS-Elements C” allows the user to store and retrieve the following settings: the laser power for
image acquisition, offset of the transmission detector, PMT offset, channel selection, pinhole size,
photo activation laser selection, the laser power for photo activation, averages, scan area and others.
For storing and retrieving the [Optical Configuration] settings, see the sections concerning the
optical configuration in the “NIS-Elements Advanced Research User's Guide.”

5.1.2 Setting the Optical Path

Click the [Setting] button of “Filter and Dye” window to display the Optical path window.
The Standard Detector mode [DU3] setting screen is displayed when the optical path changeover lever on
the C2 scan head is set to the [Standard] position.

There are two modes available for Optical path setting, [Auto] and [Manual].
Normally, the auto mode should be used.

B 1 Detector i o [ Close mechanical shutter during experiment
Setting button . |E\,.e Port| Chseries [none - Laser Emission
[DapT | QX s
ch2  [FriC | 4880 499-529
ch  |TexasRed | { 5435 552-617
™ oN [& i oul]

Figure 5.1-2  Filter and Dye window

Setting LX)
LI - -
Du3 s VF
— e o
- i
- g
:
|‘..‘45‘.'.5$a.‘..5éo.‘..&.‘u@..uﬁ..\.l

I chi | ~||08.000 ~| -- I 417477
¥ PEREN|[Frrc ~|[s88.000 ~| ------------- ] 499-529

CEEELLE

4
¥ [€h3 |[Texasked  ~|[543.500 +| -----oooooooo - [ 552617
:

\ _\  1stDH J408/488/543

w2
Standard Detectar
* [ 44460 514/30 585/65

ChSeies [None -] ’ a H

/ 1stFL Block [447/60 ~

2ndFL Block |514/30 585/65  ~

>

Transmitted Detectar

3
4

OK. Cancel

Figure 5.1-3 Optical path window (for auto mode)
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5.1.3

Optical Path Window

®® @O @© ©)

==

(1) s

I
=0
(2>—l z ml

-
VF

N\

L L B A b 1 A A R A M A SR M
450 500 550 0] 650 700

i (S
7 e e

- I <7477

& NI y— o0
Q Standard Datector @ @"
<> iJ 9460
(14) ChSeries [uone | ] !

4)

/

Transmitted Detector

[

=L

2ndFLBlock [514/30 sesfes5 | I

15t FLBlack [447/60

(an

-’

(12)

(13)

Figure 5.1-4 Optical path window (for Manual mode, Standard Detector-use)

Table 5.1-2 Functions of Optical path window (Standard Detector-use) (sheet 1/2)
Name Function
) Detection mode wete Standard Detector mode.
selection Indication o Enables to acquire the 3-channel + TD images.
Selects the desired mode for setting the Optical path.
Activates the auto mode.
s Once a fluorescence dye is selected, appropriate laser and the dichroic
(2) |Mode selector = L0 . )
mirror are automatically selected.
Activates the manual mode.
Manual) | Enables to set the lasers and the dichroic mirror to be used manually.
" Displays the current setting for the laser.
Excitation laser . - . . . .
(3) indicator The currently set laser icon is displayed in a large size, and the optical path is
indicated.
Transmitted iﬁ Brings the transmitted detector into the Optical path, to enable the ability.
(4) |Detector selection
button Brings the transmitted detector out of the Optical path, to disable the
C ability.
—
Channel selection
(5) Enables to select the channels to be used.

check box
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Table 5.1-2

Functions of Optical path window (Standard Detector-use) (sheet 2/2)

Name

Function

Channel color
setting button

Displays the [Color Selection] dialog box, enables to set the desired color for each
channel.

Fluorescence dye
selection/input:

In auto mode Selects the fluorescence dye name to be used for each channel.

In manual mode | Enters any desired fluorescence dye name for each channel.

Excitations laser
select

These fields are only effective while in the manual mode.
Enables to set the laser wavelength that is set with the software configuration,
regardless of the setting of the Filter block display/select.

9)

Rainbow chart

Provides the following information:

- Wavelength band for which to acquire images (shown in color and value for each
channel)

- Spectral profile of fluorescence dye

- Excitation laser for fluorescence dye

- A color band indicating the wavelengths in the entire band (400 to 750 nm)

- Scale of the wavelengths in the entire band (400 to 750 nm)

(10)

1st Dichroic mirror
select

These fields are only effective while in the manual mode.
Enables to manually select the 1st Dichroic mirror to be used.

(11)

Filter block
display/select

In manual mode only, the filter block to be mounted on the detector can be selected
regardless of the excitation laser.

(12)

OK button

Determines the Optical path settings applied and closes the Optical path window.

(13)

Cancel button

Discards the Optical path settings applied and closes the Optical path window.

(14)

Ch series selection

Selects whether to perform scanning by simultaneously firing all lasers for the
channels in use or by sequentially firing one laser after another.

For Ch series selection, see Section 5.1.4, “Selecting the Channel Series.”

¢ About the setting condition when the setting mode is switched

Auto mode — Manual mode:

The entire settings in the Auto mode are retained.

Manual mode — Auto mode:

The fluorescence dye with the same channel name as set in the manual mode is automatically

selected.

If the same fluorescence dye name does not exist in the list, a fluorescence dye detectable by

the laser wavelength is automatically selected from the list.
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51.4 Selecting the Channel Series

The [Ch series] field enables to select whether to perform scanning by simultaneously firing all lasers for the
channels to be used or by firing one laser after another.

There are two options for channel series, “None” and “Line”, either of which can be selected from the
pull-down menu.

*

Usable only when a four-laser unit is connected.

*

If the Bidirectional scan is selected, the Channel Series is fixed to “None” and cannot be used.

Filter and Diye

= e Detector 3o [ Close mechanical shutter during experiment
-&1

Eve Port] Chseries  fingne - Laser Emission
o [Er—— a7
tha 488.0 499-529

ch3  |TexasRed | { 5435 552-617

TD (o} O IN_ our

Figure 5.1-5 Selecting the channel series (Filter and Dye window)

Ch Series |Mone - ; J ' = ﬁ
F

Ling
/ 1st FL Block [447/80 v
2nd FL Black |514/30 585/85 -

Transmitted Detector

B

Figure 5.1-6  Selecting the channel series (Optical path window)

Table 5.1-3 Functions of channel series

Name Function

None Performs scanning by simultaneously firing all lasers for the channels to be used.

Performs scanning by sequentially firing the lasers for the channels in use, one laser at a time.
Line For each scan line, the lasers are fired in a sequence.
This scan method is called the line sequence.

Ch1 I Ch2 I Ch3 s
» »

The laser for Ch1 scans The laser for Ch2 scans The laser for Ch3 scans
the 1st line. the 1st line. the 1st line.

\ g

Ch2 s—) Ch1 —)

A series of the same scanning ‘
procedure is repeated for each
subsequent channel.

The laser for Ch2 scans The laser for Ch1 scans
the 2nd line. the 2nd line.

Figure 5.1-7 Scanning motion in line sequence
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5.2

Acquisition Window

The Acquisition window enables to set PMT brightness (detection sensitivity), laser power, and pinhole size.

5.2.1

Structure of Acquisition Window

@)

4)

8)

@)

+Acquisition [  Photo Activation/Bleaching(Laser::)

Laser Power Monitor | “‘PI
chi DAPI [
LN m—] | ey
Offset < %:& | 3 ]_ 0
«mQ———» [0 oo

(®) ©)

[~ HV Linear Correction

W ch2 FITC Laser 485.0

HY <« B 1k 137
Offset < :O: > ]—0’
«&@———» [ 10 00

# Ch3 TexasRed 3ser 543.5

HY p i — | )

Offset o =——= :ib]_ 2

l@d O———» o 00

||Pinho|e| 4 :O: > ]_ 7 AL

A Home 30 um <-

¥ m™
o o4O > .

(10)

Displays laser
power value

(an

| 543.5 -

thickness of optical section :
Optical Resolution : 0,13 um

Offset o —— —— P 0

1.26 um

Optimize |

Figure 5

Table 5.2-1 Functi

(12)  (13) (14)

.2-1  Acquisition window (Standard Detector-use)

ions of Acquisition window (Standard Detector-use) (sheet 1/2)

Name

Function

Acquisition/Photo Activation
window switching

Switches between the Acquisition and Photo Activation windows.
For the Photo Activation window, see Chapter 10.

)

Laser power monitor button

Displays the laser power value (integer obtained after A/D conversion
divided by 10) of the current channel by clicking this button.

During the image acquisition, the laser power cannot be measured and this
button is grayed out.

Brightness adjustment for
each channel

For each of the channels (Ch1 to Ch3), use the HV, Offset, and Laser
controls to adjust the brightness of the live image.

Channel selection

Selects the channels (Ch1 to Ch3, and/or TD) to acquire the desired images.
Do this by adding a check mark.

Fluorescence dye name
indication

The fluorescence dye name specified in the Optical path window is
indicated.

(6)

Channel color

Displays the channel color specified in the Optical path window.

(7)

Laser wavelength indication

Displays the currently selected laser wavelength.
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Table 5.2-1 Functions of Acquisition window (Standard Detector-use) (sheet 2/2)

Name

Function

(8)

Laser ON/OFF button

Selects whether the laser is emitted or not.

Laser .

The laser is emitted.

ON status
The laser is not emitted.
Laser
When switched from OFF to ON, the laser power value set in
OFF status

the previous ON status is applied.

9)

Pinhole

Adjusts the pinhole size. (6 steps)
For pinhole size, see Section 5.2.3, “Setting the Pinhole.”

(10)

HV Linear Correction

Enables or disables HV Linear Correction.
For HV Linear Correction, see Section 5.2.4, “HV Linear Correction.”

(1)

Brightness adjustment for
transmitted detector

For the transmitted detector, use the HV and Offset controls to adjust the
brightness of the live image.

(12)

AG button

Automatically adjusts the HV value (HV gain) of the currently selected
channel to the optimum values.

For Auto Gain, see Section 5.2.5, “Auto Gain.”

(13)

Auto Gain setting button

Sets the ratio of saturation pixels used for automatic HV gain correction.
The dialog box for range of the ratio of saturation pixels settings appears
when this button is clicked.

For Setting for Ratio of saturation pixels, see “Setting for Ratio of saturation
pixels” in the Section 5.2.5, “Auto Gain.”

(14)

Optimize button

Displays the [XYZ Size Setup] dialog box.

In the [XYZ Size Setup] dialog box, the calculation method of the
recommended values of the resolution, zoom magnification, and Z stack
step size can be set.

For [XYZ Size Setup] dialog box, see Section 5.2.1.1, “Recommended Value
Indication/Automatic Application” in the next page.
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5.21.1

Recommended Value Indication/Automatic Application

By the function of the recommended value indication/automatic application, the recommended values of the
appropriate resolution, zoom magnification, and Z stack step size are calculated based on the objective type

and the selected excitation wavelength.
Using the calculated recommended values enables the image acquisition clearer and with less damage to

the specimen.

Recommended Value Automatic Application

To automatically apply the recommended values to the parameters, set the [Nyquist XY] button of the Scan

Area window to ON.

Indicates the
recommended
value of the
resolution.

C2 5can Area x

@ — | @oor | IR Edit. | B 5B

Nyquist XY button

Zoom: | B
Pixel size: [0.25 | wyaistxy | ¢
Scan size: Jﬂ Rotation: ]0— 5'
Width: 512 Height: | 512

Dwell time: 1.2 ps

Pixel size: 0,25 pm

Z step size: 0.07 pm

Optical resolution: 0,07 pm
Optical sectioning: 0. 28 pm

Figure 5.2-2

Scan Direction

Scan Size

Scan Speed

o~ 2
1 - il Frame sec(Pixel Dwell: 1.9 u sec)

Scan Area window

Zoom

1.000
I 4.803x recommend
|

S —

Finhole] -4 :O: > L2 AL

Home
5435 - &

30.0 um =-

Figure 5.2-3

thickness of optical section : 1.26 um
Optical Resolution : 0.13 um

Optimize I

Location of Recommended Value Indication

Indicates the
recommended
value of the
scan
magnification.

*  When the laser or objective in use is changed, the recommended values are recalculated, and newly

indicated and automatically applied.
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Recommended Value Settings

Detailed settings of the recommended values are made in the [XYZ Size Setup] dialog box that is displayed
by clicking the [Optimize] button of the Acquisition window.

If the [Nyquist XY] button of the Scan Area window is ON, the recommended values are automatically
applied to the parameters.

Or if the [Nyquist XY] button is OFF, the recommended values of the scan size and zoom are indicated in the
Scan setting window.

XYZ Size Setup [

Keep Pixel Size (XY)
1) * Zoom Preference

Dwell time: same
FOV: different
Mum.Pixels: same

(2) " Resolution Preference [ Use Cropping (3)
Dwell time: different

FQOV: same if not cropped
Mum.Pixels: same if cropped
(4) Suggested Step (Z)

* Recommended (Z ~ 1/3 FWHM)
" Half Qverlap (Z = 1,2 FWHM)
" Minimum Overlap (Z = FWHM)

" Perfect Voxel (Z =% =)

Cancel : (6)

|

Figure 5.2-4 XYZ Size Setup dialog box

Table 5.2-2  Functions of XYZ Size Setup dialog box

Name Function

When the [Nyquist XY] button is ON, keeps the scan size and applied the
(1) | Zoom Preference
recommended value of the zoom.

2 Resolution When the [Nyquist XY] button is ON, keeps the zoom and applied the recommended
Preference value of the scan size.
(3) |Use Cropping Fits the scan size in detail by using Crop Scan.

Sets the Z step size calculation method.

Approximately one third of the thickness of optical

Recommend (Z~1/3 FWHM) )
section (FWHM value).

One half of the thickness of optical section (FWHM
(4) |Suggested Step (2) | it Overlap (z=1/2 FWHM) o) P (
value).

Minimum Overlap (Z=FWHM) | The thickness of optical section (FWHM value).

Perfect Voxel (Z=X=Y) Value same as the pixel size.
(5) | OK button Determines the XYZ Size Setup applied and closes the [XYZ Size Setup] dialog box.
(6) |Cancel button Discards the XYZ Size Setup applied and closes the [XYZ Size Setup] dialog box.
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Chapter 5 Detection Mode (Standard Detector)

5.2.2 Setting Image Brightness

For the live images of each channel, adjust HV, Offset, and Laser to obtain clear images.

/ Photo ActivationBleaching(Laser::)

Laser Power Monitor [~ HV Linear Correction

Laser 408.0 Laser 485.0

S

Offset ﬂ%:&b i} Offset ﬂ:o:sb' i} |
[G=] « m@——— » [20 00 [iosr] « € O——» [ 10 0c l

W Ch3 TexasRed Laser 543.5
w4 [d > =
Offset o = —— p ]—2
[laser | « @—— » [ 10 o0

v TD
Pinhole} -« :O: | g 12 au 2

m ahHome 30.0 um <- HY «C T » ] 44 (4)
Offset 4 — —— @ l—o :l (5)

thickness of optical section : 1.26 um

Optical Resolution : 0,13 um Optimize |

Figure 5.2-5 Setting the live image brightness (Standard Detector-use)

Table 5.2-3  Brightness adjustment functions for the live image (Standard Detector-use)

Name Function

Sets the voltage to be applied to the PMT.

Slider bar: Slides to the right or left to set the HV value.
Arrow buttons: Click either arrow button to increase or decrease the HV value stepwise.
Direct entry in HV value display field: Type the desired setting value.

(1) |HV

Sets the BL offset value of the PMT.

Slider bar: Slides to the right or left to set the offset value.
Arrow buttons: Click either arrow button to increase or decrease the offset value stepwise.
Direct entry in offset value display field: Type the desired setting value.

(2) | Offset

Sets the laser power value.
Slider bar: Slides to the right or left to set the laser power value.
(3) |Laser Arrow buttons: Click either arrow button to increase or decrease the laser power value

stepwise.
Direct entry in laser power value display field: Type the desired setting value.

Sets the voltage to be applied to the transmitted detector.

Slider bar: Slides to the right or left to set the HV value.
Arrow buttons: Click either arrow button to increase or decrease the HV value stepwise.
Direct entry in HV value display field: Type the desired setting value.

(4) |HV (TD)

Sets the offset value of the transmitted detector.

Slider bar: Slides to the right or left to set the offset value.
Arrow buttons: Click either arrow button to increase or decrease the offset value stepwise.
Direct entry in offset value display field: Type the desired setting value.

(5) |Offset (TD)

42



Chapter 5 Detection Mode (Standard Detector)

PMT Overload

If too much gain is applied to the illumination intensity, the gain is automatically shut down to
protect PMT and/or transmitted detector (TD) and the following [PMT Overload] dialog box is
displayed.

In this case, the PMT and/or TD HV value of the channel in which the overload occurs becomes “0”.
To continue the adjustment, set the PMT and/or TD HV value again.

Dialog [

AcqCode: 1; EventCode: 2; Message: StandardPMT(0) Overload

............ e I — |

Figure 5.2-6 PMT Overload dialog box
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5.2.3 Setting the Pinhole
vAcquisition [  Photo Activation/Bleaching(Laser::)
Laser Power Monitor [~ HV Linear Correction
Laser 408.0 v ch2z FIC Laser 438.0
HY <« B 1k 137
Offset ‘%:"]—0’ Offset ‘:O:sb]—gt
[G=] « m@——— » [20 00 [E=] « O———» [10 00
¥ Ch3 TexasRed Laser 543.5
HY 4 0 > ] 30
(1) ummset -« e=——=uir—— ; 2
@) ‘I_Il_aserl «aq——|— > [ 1000
|Pinho|e||4 = ——— > [ 12 "M ¥ ™
(7) |5435 j = e Juum o =- HY 4 |: 4| > J 44
[ Offset o —— —— P 0
thickness of optical = | ction : 1.26 um
| Optical Resolution : 17 13 um Optimize |
®)
3 4)
©) (3)
Figure 5.2-7 Setting the Pinhole (Standard Detector-use)
Table 5.2-4  Pinhole setting functions (Standard Detector-use)
Name Function
Sets a pinhole size for C2 system.
Slider bar: Slides to the right or left to set the pinhole size. (Unit: A.U.)
(1) |Pinhole size setting Arrow buttons: Click either arrow button to increase or decrease the pinhole size

stepwise.
Direct entry in pinhole size display field: Type the desired setting value.

Displays the [A.U. Calculation Settings] dialog box to calculate the pinhole size.

(2) |Pinhole button (For A.U. Calculation Settings, see Section 5.2.3.1, “Calculation Settings for Pinhole
Size.”)

Changes the pinhole to the predetermined home position.

(3) |Home The value of the home position can be changed in the [A.U. Calculation Settings]
dialog box. (For A.U. Calculation Settings, see Section 5.2.3.1, “Calculation Settings
for Pinhole Size.”)

(4) |Pinhole size Indicates pinhole size of C2 system. (Unit: um)

thickness of optical . ] ) o
(5) ) Indicates the FWHM (full width at half maximum) of z airy disk.
section
) ) The actual size of 1 pixel square calculated from the optical information (for
(6) |Optical Resolution

objectives and scan parameters) and the size acquired from an image.

Reference excitation
wavelength for the
pinhole size
calculation

Selects the excitation wavelength as the reference of the automatic calculation of the
pinhole size from the laser wavelengths, or enter it manually in the [A.U. Calculation
Settings] dialog box. (For A.U. Calculation Settings, see Section 5.2.3.1, “Calculation
Settings for Pinhole Size.”)
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5.2.31

Calculation Settings for Pinhole Size

This section describes about the dialog box to calculate the pinhole size.

Click the [Pinhole] button in Acquisition window, the [A.U. Calculation Settings] dialog box appears.

(Usually, the [Recommend] is selected to enable automatic calculation. [Recommend] calculates the A.U.

value by using the Nikon-recommended EM and NA values.)

A.U. Calculation Settings

S5

’ 1.0 AU Pinhole Size =1, 22*EM/MNA Mag. [um]
(1 ) Recommend i,

I
(2) EM:emission wavelength[um]

(3) MNA:MNumerical Aperture

{+ Selected Laser wavelength + 40[nm]

Selected Laser wavelength 640.0 nm
400.0 nm

" Manual

" NA_obj(NA of objective lens)

{+ Min{MA_obj, MA_sample)

(4) | | “Airy™ Home Position 12 AU

¥ Keep A.LL

(6) ll oo |

(®)

L

Cancel : (7)

J

Figure 5.2-8 A.U. Calculation Settings dialog box
Table 5.2-5  A.U. Calculation Settings dialog box (sheet 1/2)
Name Function
0 Select calculation Recommend Sets parameters automatically. (Recommended)
method User Setting Allows the user to manually set parameters.
Calculates parameters by using the laser wavelength selected in the
pinhole combo box of the Acquisition window as the emission
Selected Laser wavelength (EM value).
wavelength
The wavelength displayed in the combo box is to be the laser
) EM:emission wavelength set in the Optical Setting window.
wavelength[um]
Allows the user to manually set parameters. (The parameter is
calculated with the input value as the emission wavelength (EM
Manual

value).)

Enter the value directly from the keyboard.

NA: Numerical
Aperture

Sets refractive index of the objective.

NA_obj(NA of
objective lens)

Regardless of whether or not the objective NA value exceeds the
refractive index of the sample (specimen), executes calculation by
using the objective NA as the calculation parameter.

Min(NA_obj,
NA_sample)

When the objective NA value does not exceed the refractive index of
the sample (specimen), executes calculation by using the objective
NA as the calculation parameter. When the objective NA value
exceeds the refractive index of the specimen, executes calculation
by using the specimen refractive index.
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Table 5.2-5  A.U. Calculation Settings dialog box (sheet 2/2)

Name Function
Sets a home position of pinhole.
Enter the value directly from the keyboard.
“Airy” Home
(4) Position *  The pinhole size can be selected from six types in C2. Therefore, if the entered
value does not match any of the types, the size that is larger than and the closest to
the entered value is set as the home position.
When checked, the pinhole size is fixed by the A.U. when the selected wavelength or
objective is changed. (However changes by the um.)
Keep A.U. When unchecked, the pinhole size is fixed by the um. (However changes by the A.U.)
(5)
check box *  The pinhole size can be selected from six types in C2. Therefore, if the to-be-fixed
A.U. value does not match any of the types, the size that is larger than and the
closest to the A.U. value is selected.
Determines the A.U. Calculation Settings applied and closes the [A.U. Calculation
(6) | OK button

Settings] dialog box.

(7)

Cancel button

Discards the A.U. Calculation Settings applied and closes the [A.U. Calculation
Settings] dialog box.
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5.2.4 HV Linear Correction

When HV changes, Gain changes as shown in the graph captioned “Without HV Linear Correction” of Figure

5.2-9.

As HV increases, the gain variation (the variation of image brightness) is gradual initially, and it becomes

steep beyond a certain point.
The gain variation can be automatically corrected to be linear with HV variation by the function called “HV

Linear Correction.” With this correction, gain varies at the same rate as the HV adjustment.

Gain
i

Without HV Linear Correction

Figure 5.2-9

Gain
A

With HV Linear Correction

Gain vs. HV

To enable HV Linear Correction, check the HV Linear Correction check box.

vAcquisition [  Photo Activation/Bleaching(Laser::)

Laser Power Monitor

Laser 408.0

HV 4 D L 33
Offset < %:& > ]—0’
«@m@———» [20 00

[~ HV Linear Correction

FITC Laser 485.0

Hv <« EEE Ok 137
Offset < :O: > 0
>

[oser | « €O———» [10 00

W Ch3 TexasRed Laser 543.5
HY A 1 r | 30
Offset o = F—— » ]—2'
«aq——— > [ 1000

Pinhole} -« :O: > 12 au

5435 AHome 30,0 um <-

¥ m™

P > .

Offset o —— —— P 0

thickness of optical section : 1.26 um
Optical Resolution : 0,13 um

Optimize |

Figure 5.2-10 HV Linear Correction

HV

* When HV Linear Correction is enabled or disabled, HV is reset to 0 V once.

* If the Offset slider bar is moved, the accurate correction is not performed.
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5.2.5 Auto Gain

Auto Gain is a function to automatically correct the value of HV gain to set the optimum image brightness.
Automatic HV gain correction is performed within the predetermined range of the ratio of saturation pixels.

Automatic HV gain correction is performed only when channels are selected.
For a TD, automatic adjustment is performed when it is selected.

After execution of Auto Gain, in the dialog box indicating the progress of Auto Gain, the correction values

actually used (Ratio of saturation pixels) are displayed by channel.
For a channel on which Auto Gain failed, “x” is indicated and the HV value returns to its original value.

* Auto Gain cannot be started during Scan.
¢ In line scan, Auto Gain is not executable.

¢ During execution of Auto Gain, do not execute manual adjustments in the Acquisition window.

Auto Gain button Auto Gain setting button

«Acquisiion [  Photo Actiy olLaser::)

Laser Power Monitor | “\QGI [~ HVLinear Correction

Auto Gain does not Chi Laser 408.0 ¥ ch2 FImC Laser 488.0
execute on unselected Hy <« > 33 Hy | @] » [ @
channels. Offiet 4 emmnl(—— P o Offiet 4 e===(()—— p [ o

[E=r] « @@——— » [0 0o [E=] « O———=» [10 00

W Ch3 TexasRed Laser 543.5

HY 4 > ] 30

Offset o = —— » 2

«d——— > [ 1000

< :O:‘ > 12 au Ve

T35 - 4 Home 300 um <- HY 4 |: | I J 44

Offiet o —n — ]—0
thickness of optical section : 1.26 um
Optical Resolution : 0.13 um Optimize I

Figure 5.2-11 Execution of Auto Gain (Standard Detector-use)

AutoGain calibration finished L"&J
Current ratio:
g
DAFT 0.70% —
FITC 0.01% - )
Channel name TexasRed  0.47% I — Auto Gain status
(m 0.07% e — ... Failed
Ratio criterion: min > 0%, max = 0.5% ¥ ... Completed

[ Hide after finish

Option button

|o Use original gain J

3 Use current gain If checked, the window is automatically
closed when Auto Gain is completed.

Figure 5.2-12 Auto Gain progress
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Setting for Ratio of saturation pixels

Set the maximum and minimum value for the Ratio of saturation pixels used for automatic HV gain correction.

Click the [Auto Gain Setting] button to display the [Auto gain setup] dialog box.
Set the maximum and minimum value for the ratio of saturation pixels in [Auto gain setup] dialog box.

» Acquisition

Laser Power Monitor I

Laser 408.0

| Photo Activation/Bleaching(Laser::)

Hy 4 ) > J 33
Offset - %: | 3 J—D
«m@——— > [0 00

[ HVLinear Correction

vl Ch2

HY

FITC

Laser 453.0

| ] L 137
Offict o emm=(Ty—— p [T o
[Laser | « €———» [10 00

@)
)

(4)

[V cha Texashed laser 5435 |

Figure 5.2-13 Displaying the Auto gain setup dialog box

Auto gain setup

=)

Target Maximal Intensity:

v Advanced Settings

Overillumination Tolerance (Area)
MirirrLirn 0 oy
Maximum 5.0 =g

QK | Cancel | Default

100% -

L

&

Figure 5.2-14 Setting for Ratio of saturation pixels

Table 5.2-6  Setting for Ratio of saturation pixels

®)
(6)

Name

Function

(1

Target Maximal

Specifies the application ratio of the setting of the ratio of saturation pixels.

Intensity Sets the percentage (%) of the maximum value to be applied.
(2) |Advanced Settings | If checked, advanced settings of the ratio of saturation pixels are enabled.
. N Minimum Sets the minimum value for Ratio of saturation pixels.
Overillumination
®) Tolerance (Area)
Maximum Sets the maximum value for Ratio of saturation pixels.
Determines the settings of Auto gain setup applied and closes the [Auto gain setup]
(4) | OK button )
dialog box.
Discards the settings of Auto gain setup applied and closes the [Auto gain setup]
(5) |Cancel button )
dialog box.
(6) |Default button Resets the set values to the default values.
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5.3 Experiments by Using Lambda Series

By using the Lambda series as the function of the NIS-Elements AR, the multiwavelength excitation and
emission experiments such as 2Ex 1Em (2 excitations 1 emission experiment) and 4Ex 4Em (4 excitations 4
emissions experiment) can be executed.

Multiwavelength excitation and emission experiment means an experiment made when using a fluorescence
reagent whose fluorescence intensity varies with the wavelength of excitation lasers. The excitation lasers are
changed, but the wavelength of acquired fluorescence is identical.

*

About Lambda series:

When acquiring multiple excitation lights by emitting multiple lasers, the lasers are not emitted
simultaneously but emitted in sequence.

By emitting lasers in sequence, the cross talk between channels can be avoided.

5.3.1 2Ex 1Em Acquisition

This section describes the settings to make the 2 excitations 1 emission experiment.

5.3.1.1 Procedure for 2Ex 1Em Settings

In the 2 excitations 1 emission experiment, the 2 excitation wavelengths are to be respectively registered to
the optical configuration (hereinafter referred to as O.C.), and the O.C. is used by the Lambda series.

n Switching the optical path of the C2 scan head

Switch the optical path changeover lever on the C2
scan head to the [Standard] position.

\ oo
ﬁ Standard position

Spectrum position

Figure 5.3-1 Switching the optical path of the C2 scan head

nl Setting the optical path of the 1st excitation wavelength to be registered to O.C.

1. Click the [Setting] button in the Filter and Dye window.
For details of the Optical path settings, see Section 5.1, “Filter and Dye Window.”

AR e Detector i I Close mechanical shutter during experiment
Setting button | "é"“" Chseries  |ngne - Laser Emission

o K o IEC
ch2  [Frc | © 4880 499-529
ch3  |TexasRed | 5435 552617
™ N (& oul

Figure 5.3-2  Filter and Dye window
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2. Activate the Manual mode of Optical path setting. (tirs
Click the [Manual] button. se

DU3.

|&\

Figure 5.3-3  Selecting the Manual mode

Manual button

3. Select a channel to be excited. (e.g. Ch1)

Selects channel ‘ E

‘

~ DAFI 408,000 ~ | -- [ 417477
I ey [Frre 488.000_~

I~ [€h3 || Texasred 543,500 ¥

}f&c >§ﬁ

Figure 5.3-4 Selecting the channel

4. Select the 1st excitation wavelength. (e.g. 488nm)
Select the wavelength for excitation lasers from the pull-down menu.

‘ ‘ 457 vy ‘

" [ Ch3 || TexasRed 543,500 v

Selects 1st excitation % ]
wavelength — % 1 (e e e e ]
a3 | =0 | S 5 oo [ e E=o B

-

Figure 5.3-5 Selecting 1st excitation wavelength

5. Click [OK] button to determine the Optical path

. TstFL Block |447/60 >
settings.

2nd FL Block | 514/30 585/65

OK button : oK | Concel

Figure 5.3-6  Optical path settings

6. In the Acquisition window, adjust a PMT for the excitation lasers.
Set the HV value, the Offset value, and the Laser power value.
For details of the acquisition settings, see Section 5.2, “Acquisition Window.”

+Acquisiion [  Photo Activation/Bleaching(Laser::)

Laser Power Manitor [~ HV Linear Correction

¥ chi Bxt Laser 488.0
HV «a@r—» [ EY)
Offset o :O: > I 0

4@ ——— > [ 4066

‘:O:sb 13 au

Home : -
lm i 30,0 um <
thickness of optical section : 1.23 um
Optical Resolution : 0.12 um Optimize |

Figure 5.3-7  Acquisition window
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Registering the set optical path as an O.C.

1. Select [Calibration] -> [New Optical

@8 NIS-Elements AR

Configuration] from the menu bar to open

Eile Edit Acquire \Qalibration |lmage Binary Measure Reference Macn

% New Optical Configuration...

the Wizard. DipE9 o

| HED

,X QUICK =R

P& Optical Configurations...
Objectives...

=

Recalibrate Objective...

Nikon

Recalibrate Document...

Cerl+N

Ctrl+Shift+0

Figure 5.3-8

2. Enter the name of O.C. to be registered, and then click the [Finish] button.

==

New Optical Configuration
[

Enter the name

> Name: [ZEclEm 1 I
to be registered.

Camera - Mikon C2

¥ Camera setting:

Camera features:

Property Values: [
Detector = "4"

OpticalModeCtrl = "1"

FirstDMIndex = "1"

ChannelSeriesMode = "0

Scan Area Settings
Sean Area Position

TDIn ="0"
TDChannelColor = "16777215"

¥ Channel setup:

Name: |EX1

Emission: [447.0 [m] _-> | color: [ -

|¥ Microscope setting:

Active Shutter : -

Used devices:

T, Turrett - |Microscope: Ti Microscope |
BT, Turre Turret1: 1 (ANALY) T
[T, Turret2 Turret2: 4 (DAPI)

[#1Ti, Emission Emission: 1 {EM400) £
I, Exciter Exiter: 1(&)(330—380) ’

[#1Ti, INTSL Shutter (INTSL) % éwéflgggg:z:idomne

[T, Shutter1(EPT) £| | T, Shutter2(DIA): Opened

i, Shutter2(D1A) Light-EPI MDFilters 1000

Light£P1 Light-DIA: Remote Switch On =
Light-DIA [¥ Show on toolbar

LightPath is defined in Camera Light Path

Analyzer

Condenser Comment: x
[1PFs Offset i
[ - 2

[¥ Objective: [1-Pian apo 2 S|

Gamera & Devices Gontrals

I Finish i Cancel ‘

Figure 5.3-9 Registration of optical configuration

Channel for Intensity/Brightness/Density 4

To display the Optical Configuration Wizard

Finish button

n Setting the optical path of the 2nd excitation wavelength to be registered to O.C.

1. Click the [Setting] button in the Filter and Dye window.
For details of the Optical path settings, see Section 5.1, “Filter and Dye Window.”

Detector Ml -

Chseries  |ngne -
o

Setti ng button Laser Emission

417477

|
ch2  [Frc | © 4880 499-529
ch3  |TexasRed | 5435 552617
™ on [&m our

I Close mechanical shutter during experiment

Figure 5.3-10 Filter and Dye window
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2. Activate the Manual mode of Optical path setting.
Click the [Manual] button.

Setting

e
DU3

=
Manual button

Figure 5.3-11 Selecting the Manual mode

= -
5D VF

3. Select the same channel as selected in the setting of the 1st excitation wavelength. (e.g. Ch1)

Selects channel H

QOSNG0S ot
-
-

A

N

N
N

\IH\II\III\I'IIIHIWIWIIW\II\I\IHI
‘ 450 500 50 00 |

~ ESMoser 408000 v - N 417477
I~ efzy|[Fric 485,000
I~ [ €h3 || TexasRed 543,500 v

—_
514 [

543 [ )

Figure 5.3-12 Selecting the channel

4. Select the 2nd excitation wavelength. (e.g. 543nm)
Select the wavelength for excitation lasers from the pull-down menu.

H N
o N
Selects 2nd excitation :
s S B M s B B
wavelength
% ¥ [eht |[Ex2 543,500 v| -- [ 417477
% I~ Féha| | Frrc 488.000
o [sesm]
N

Figure 5.3-13 Selecting 2nd excitation wavelength

5. Click [OK] button to determine the Optical path

i TstFL Block
settings.

447/60

2nd FL Block  |514/30 585/65 >

Y

OK button

: oK I Cancel

Figure 5.3-14 Optical path settings

6. In the Acquisition window, adjust a PMT for the excitation lasers.
Set the HV value, the Offset value, and the Laser power value.

For details of the acquisition settings, see Section 5.2, “Acquisition Window.”

+ Acquisition

Laser Power Manitor

v chi

Photo ActivationBleaching(Laser::)

[~ HV Linear Correction

Laser 543.5

Ex2
4 P| 33

Offset o ——= :ibl—g
4|: —— >

HY

4.0 6.6
4 :O: > 12 au
Home . -
s Fy 30,0 um <
thickness of optical section : 1.26 um
Optical Resolution : 0,13 um Optimize |

Figure 5.3-15 Acquisition window
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ﬂ Registering the optical path of the 2nd excitation wavelength as the second O.C.

1. Select [Calibration] -> [New Optical Configuration] from the menu bar to open the Wizard.

@8 NIS-Elements AR

File Edit Acquire | calibration | Image Binary Measure Reference Macn
B H I"',. Mew Optical Configuration... IB,F
W Quick Calibration...

A = optical Configurations... Ctrl+N

: Objectives...

Qo N’k Recalibrate Objective...
| on Recalibrate Document... Ctrl+Shift+0

%ﬂ

Channel for Intensity/Brightness /Density L4

iy

£

&n

Figure 5.3-16 To display the Optical Configuration Wizard

2. Enter the name of O.C. to be registered, and then click the [Finish] button.

New Optical Configuration
[

=

Enter the name
to be registered.

v
¢ Mame: | 2Ex1Em_2 I

Camera - Nikon C2
[¥ | Camera setting:

Camera features:

Property Values: I
Detector = "4" =
OpticalModeCirl = ™1°

FirstDMIndex = "1°

ChannelSeriesMode = "0

TDIn = "0"

TDChannelColor = "16777215™

Sean Area Settings
Scan Area Position

[¥  Channel setup:

Name: | Ex2

Emission: [437.0 [om] > | color: [~

¥ Microscope setting:

Active Shutter : -

Used devices:

» | Microscope: Ti Microscope: -
— | Turret1: 1 (anALY)

Emission: 1 (EM400)

T Excer oL St (T): Opened
[T, INTSL Shutter (INTSL) i, Shutter J(EPT): Opered
[#1Ti, shutter 1{EPT) =| |7, Shutter2(DIA): Opened
T, Shutter2(014) Light-EPT NDFilter: 100.0
e | ight-D1a: Remote Switch On =
Light-DIA [# Show on toolbar
LightPath is defined in Camera Light Path
Analyzer
Condenser Comment: P
[1PFs Offset i
[ . S
¥ Objective: JlfP\an Apo 4x j

Turret2: 4 (DAPT) ‘

Gamera & Devices Gontrals

===

Figure 5.3-17 Registration of optical configuration
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n Execute the Lambda series

1. Select [Applications] -> [Define/Run Experiment...] from the menu bar to open the [ND Acquisition]

dialog box.

| - W h

tabase View Devices Window ‘Agp\ications | Deconvolution  Help

R | NSRS - '
Define/Run Experiment. CErl+AlE+N
fing/Run N LENCE. ..

Define/Run Multipoint Set...

Device for Stimulation: C2
Define/Run Sequential Stimulation...

HDR

Capture Reflection Free Image
Capture HDR Image...

Create HDR Image...

Create HDR from ND

Figure 5.3-18 To display the ND Acquisition dialog box

ND Acquisition x

~Experiment Setup

T2 | o S——

22 | S o — — — — — — — — — S— —" — —" f—"f—f— — — —

Save to File

Path: IC:¥Program Files¥MNIS-Elements¥Images¥ Browse... |
Filename: Ind014.nd2 Record Data... |

Order of Experiment -

¥ £%Time ||_ 828 XY Pos ||7 gZSenEsll_ gLambda Il_ Largelmagel

Time schedule

DEEIEREES
Phase | nterval | buration F | Loops I
(=3 1sec [+] 10 sec [+] 11
m]

Close Active Shutter when Idie ] Perform Time Measurement (0 ROIs)

[ Use Ratio _Define Ratio... I
Events. .. I Advanced >>

Load vl Save vl Remove vl 1 time loop I '-’f‘ Run now |

Figure 5.3-19 ND Acquisition dialog box
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Select and check the [Lambda] tab among the tabs displayed in the [ND Acquisition] dialog box.

In the first column of the [Optical Conf.], select the O.C. to which the optical path of the 1st
excitation wavelength has been registered.

In the second column of the [Optical Conf.], select the O.C. to which the optical path of the 2nd
excitation wavelength has been registered.

Click [Run Now] button to acquire the image.

ND Acquisition x

— Experiment Setup

A
Save to File

Path: ] C:¥Program Files¥NIS-Elements¥Images¥ Browse... |

Filename: |nd013.nd2 Record Data... |
Order of Experiment - |
[~ £PiTime ]]_' 838 XY Pos ]]_' = 7 5erie] | | & Lambda ]j pREmEE e ] Lambda Series tab
Setup -
I HEEES
J Optical Conf. |_Mame |_Lomp. Lolor Select the O.C. of 1st
¥l 2ExiEm_t [+] Ext | — excitation wavelength
2Ex1Em_2 [~] Ex2 | E——
a
Select the O.C. of 2nd
excitation wavelength

Close active Shutter during Filter Change

Advanced > |

Load vl Save vl Remove Vl 1 time loop |I\3" Run Now I|| Run Now button

Figure 5.3-20 ND Acquisition dialog box
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Figure 5.3-21 Acquired image
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5.3.2 4Ex 4Em Acquisition

This section describes the settings to make the 4 excitations 4 emissions experiment.

To execute the 4 excitations 4 emissions experiment, a special filter block for “DAPI/CY5 Dual” needs to be

used.

5.3.21 Procedure for 4Ex 4Em Settings

In the 4 excitations 4 emission experiment, the 4 excitation wavelengths are to be separately registered to
the 2 optical configurations (hereinafter referred to as O.C.), and the O.C. is used by the Lambda series.
(e.g., if the 4 channels of DAPI, FITC, TRITC, and Cy5 are to be acquired, the lasers of 405, 488, 543, and
640 are to be used.)

n Switching the optical path of the C2 scan head

Switch the optical path changeover lever on the C2
scan head to the [Standard] position.

\
ﬁ Standard position

Spectrum position

Figure 5.3-22 Switching the optical path of the C2 scan head

n Setting the optical path of the 1st, 2nd, and 3rd excitation wavelength

1. Click the [Setting] button in the Filter and Dye window.
For details of the Optical path settings, see Section 5.1, “Filter and Dye Window.”

Detector .n_ga__ - I Close mechanical shutter during experiment
Setting button M Ch series None - Laser Emission

@« o K o IEC
ch2  [Frc | © 4880 499-529
ch3  |TexasRed | 5435 552617

™ N (& oul

Figure 5.3-23 Filter and Dye window

2. Activate the Manual mode of Optical path setting.
Click the [Manual] button.

Manual button

Figure 5.3-24 Selecting the Manual mode
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3. Select all of the three channels to be excited.

Rl
- .
« S
A
Selects channel (s 1] o el chi ||BER 08,000 ~ | -- N <1777
— % I~ ek [Fric 455000 -
il % [~ JehE|[TexasRed  [543.500 =]
543 [ )

Figure 5.3-25 Selecting the channel

4. Assign an excitation wavelength to each of the selected channels. (e.g. 405nm, 488nm, and

543nm)
Select the wavelength for excitation lasers from the pull-down menu.

Selects excitation

476
wavelength - % _1_
-% ~ G| [0s.000 <) - 7
— % ez [chz [488.000 = | ---—--—----- {49529
i Wl fcs Jlssso o f [ ss2617

Figure 5.3-26 Selecting 1st, 2nd, and 3rd excitation wavelength

5. Click [OK] button to determine the Optical path settings.

w2} 4 | 3

/ 1stFLElock [447/60
Transmitted Detectar 1 2nd FL Block |514/30 585/65 -

b o J

Figure 5.3-27 Optical path settings

6. In the Acquisition window, adjust a PMT for the excitation lasers.
Set the HV value, the Offset value, and the Laser power value.

For details of the acquisition settings, see Section 5.2, “Acquisition Window.”

vAcquisition [  Photo Activation/Bleaching(Laser::)

Laser Power Maonitor [~ HV Linear Correction

chi chi Laser 408.0

Hy 4. > = Hy <4 @] >
[E=] « m@——— » [0 es [G=] « O———»

Offset ‘q:sbl—g Offset ‘:O:sbl—g

137

10 0.0

W Ch3 ch3 Laser 543.5
Hy 4 @7 > | 30
Offset :O: > l—z
@:\ > 10 60.7

‘:O:sb 12 au

Home . -
s = Fy 30,0 um <
thickness of optical section : 1.26 um
Optical Resolution : 0,13 um Optimize |

Figure 5.3-28 Acquisition window
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Chapter 5 Detection Mode (Standard Detector)

Registering the set optical path as an O.C.

1. Select [Calibration] -> [New Optical Configuration] from the menu bar to open the Wizard.

@B NIS-Elements AR

Flle Edit Acquire_| Calibration | Tmana  Rinans  Maacira  Reforance  Macr

NI H9 ,lWIiF

% 0wl

Do

_ Nikon

(=3

—
Quick Calibration...

Optical Configurations... Cerl+N
Objectives...

Recalibrate Objective...

Recalibrate Document... Ctrl+Shift+0

Channel for Intensity/Brightness/Density

i
54
“a

Figure 5.3-29 To display the Optical Configuration Wizard

2. Enter the name of O.C. to be registered, and then click the [Finish] button.

Enter the name
to be registered.

| New Optical Configuration

=)

i Mame: J 4ExaEm_1

|V Camera setting:

Camera - Mikon C2

Camera features:

Property Values:

>

¥ Microscope setting:

Scan Area Settings Deted'fr Z 3
) OpticaModeCtl

Scan Area Position e
ChannelSeriesMode = 0"
ToIn = "0"
TDChannelColor = "15777215" L

¥ Channel setup:

Name | Emission [nm] | color |

cht 447.0 — |

Cch2 514.0 | — |

ch3 585.0 P> e[~

Used devices:

Active Shutter : -

[ i, Turret1

Ti, Exciter

[T, Shutter 1{EPT)
[T, shutter2(p12)
Light-EPI
Light-DIA

Analyzer
Condenser

[CJPFs Offset
A 2

[ Ti, INTSL Shutter (INTSL)

»  Microscope: Ti Microscope

— | Turret1: 1 (ANALY}
Turret2: 4 (DAPI)
Emission: 1 (EM400)
Exditer: 1 (EX330-380)

Ti, Shutter 1(EPT): Opened
Ti, Shutter2(DIA): Opened
Light-EPI NDFilter: 100.0
Light-DIA: Remote Switch On

m

¥ Show on toolbar

LightPath is defined in Camera Light Path

i, INTSL Shutter(INTSL): Cpened

m

Comment:

[V Objective: [1-Plan Apo 4x

Camera & Devices Gontrols vI

= P == If

Figure 5.3-30 Registration of optical configuration
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n Setting the optical path of the 4th excitation wavelength to be registered to O.C.

1. Click the [Setting] button in the Filter and Dye window.
For details of the Optical path settings, see Section 5.1, “Filter and Dye Window.”

Detector %:3__ - ™ Close mechanical shutter during experiment
Setting button _. M Ch series None - Laser Emission

4= o K w050 NIRRT
- [Frre | 480 433-529
ch3  |TexasRed | 5435 552617

™ N (& oul

Figure 5.3-31 Filter and Dye window

2. Activate the Manual mode of Optical path setting.
Click the [Manual] button.

’Settmg @

asse [ -
bu3

AL AT T LTI T \‘I T T T T T T T T T T T T
450 500 550 600 850 T00
I DAPI 408,000 | -- [N <1777

Manual button

Fo i@y Fric 488,000 7 | ----------- 459529
W [Ch3 || Texasred 543,500 7| -------oomoooo oo [ ssz617

Figure 5.3-32 Selecting the Manual mode

3. Select a channel to be excited.

’Settmg &J

esse - -
SD VF

450
E DAPI 408.000_~ | -- [ <17-477
1 ez [Frrc 488,000 ~
™ [ Ch3 || TexasRed 543,500 ¥

Selects channel

Figure 5.3-33 Selecting the channel
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4. Select the excitation wavelength. (e.g. 640nm)
Select the wavelength for excitation lasers from the pull-down menu.

*  Set beforehand the special filter block for “DAPI/CY5 Dual” in the 1st FL Block.

Selects excitation

wavelength

)

.

703

4

fffé fﬁ

= r]m—l §637Uuu vI ........
e Jsssoo -]
I [o5|[Teeshed  [s43.500 ~

----- Il 499529

Figure 5.3-34 Selecting 4th excitation wavelength

5. Click [OK] button to determine the Optical path settings.

v # 51 30 585/65

ChSeies [None - l ! ’
/ 15t FL Block [514/30

Transmitted Detector ndFLBlock [ss5/e5635p =

EE 9

635LP

Figure 5.3-35 Optical path settings

6. In the Acquisition window, adjust a PMT for the excitation lasers.

Set the HV value, the Offset value, and the Laser power value.

For details of the acquisition settings, see Section 5.2, “Acquisition Window.”

+Acquisition [  Photo Activation/Bleaching(Laser::)

Laser Power Monitor

Ch4

Hy 4 l J > | 33
Offset > I 0
E om@——— » [ a0 6s

‘:O:sb 10 Ay

Home 1 -
o0 | Fy 30,0 um <
thickness of optical section : 1.33 um
Optical Resolution : 0,15 um Optimize |

[~ HV Linear Correction

Figure 5.3-36 Acquisition window
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B Registering the optical path of the set 4th excitation wavelength as the 2nd O.C.

1. Select [Calibration] -> [New Optical Configuration] from the menu bar to open the Wizard.

0B NIS-Elements AR _“

File Edit Acquire | Calibration | Image Binarv Measure Reference Macro Database View Device!

2: 5 09 o newommcogreron |30 & s v B 0

Quick Calibration...

IE' Optical Configurations... Ctrl+N
Objectives...
Recalibrate Objective...
Recalibrate Document... Ctrl+Shift+0

Channel for Intensity/Brightness/Density L4

EFEEEEEEER R

Figure 5.3-37 To display the Optical Configuration Wizard

2. Enter the name of O.C. to be registered, and then click the [Finish] button.

New Optical Configuration ‘ ‘

Enter the name I neme: [ggxEm2 I
to be registered.

‘Camera - Mikon €2

¥ Camera setting:

Camera features:

Property Values: [
Scan Area Settings Detector ="4"
Scan Area Position OpticalModeCtrl = “1

FirstDMIndex = "1*
ChannelSeriesMode = 0"

TDIn = "0
TDChannelColor = 16777215

|v Channel setup:

Mame: |Ch<
Emission: [47.0 [m] _-> | Color: [ I -

I pe setting:
Active Shutter : pd
Used devices:
» | Microscope: Ti Microscope .
v
BT, Turrett Turreti: 1 (ANALY)
[T, Turret2 Turret2: 4 (DAPI)
[T, Emission Emission: 1 (EM400)
[T, Exciter Exciter: 1 (EX330-380)
[T, INTSL Shutter (INTSL) E' s.h]: usm" SP;(\J;;;:(EWSL)E-dCE =i
[T, Shutter 1(EPT) Ti, Shutter2(DIA): Opened
[T, Shutter2(DI1A) L§g:t-EP:{ NDFilter: mg&
[lLightEP1 Light-DIA: Remote Switch On o
Light-DIA ¥ Show on toolbar
LightPath is defined in Camera Light Path
Analyzer
Condenser Comment: p
[1PFs Offset
[T & i
[ Objective: [1-Pian Apo 4x =l
L
Camera & Devices Contrals v | Finish Cancel U Finish button

Figure 5.3-38 Registration of optical configuration
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n Execute the Lambda series

1. Select [Applications] -> [Define/Run Experiment...] from the menu bar to open the [ND Acquisition]

dialog box.

| - W h

tabase View Devices Window ‘Agp\ications | Deconvolution  Help

S | NSRS M !
Define/Run Experiment. CErl+AlE+N
fing/Run N LENCE. ..

Define/Run Multipoint Set...

Device for Stimulation: C2
Define/Run Sequential Stimulation...

HDR

Capture Reflection Free Image
Capture HDR Image...

Create HDR Image...

Create HDR from ND

Figure 5.3-39 To display the ND Acquisition dialog box

ND Acquisition x

~Experiment Setup

T2 | o S——

22 | S o — — — — — — — — — S— —" — —" f—"f—f— — — —

Save to File

Path: IC:¥Program Files¥MNIS-Elements¥Images¥ Browse... |
Filename: Ind014.nd2 Record Data... |

Order of Experiment -

¥ £%Time ||_ 828 XY Pos ||7 gZSenEsll_ gLambda Il_ Largelmagel

Time schedule

DEEIEREES
Phase | nterval | buration F | Loops I
(=3 1sec [+] 10 sec [+] 11
m]

Close Active Shutter when Idie ] Perform Time Measurement (0 ROIs)

[ Use Ratio _Define Ratio... I
Events. .. I Advanced >>

Load vl Save vl Remove vl 1 time loop I '-’f‘ Run now |

Figure 5.3-40 ND Acquisition dialog box
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Select and check the [Lambda] tab among the tabs displayed in the [ND Acquisition] dialog box.

In the first column of the [Optical Conf.], select the O.C. to which the optical path of the 1st, 2nd,

and 3rd excitation wavelengths have been registered.

In the second column of the [Optical Conf.], select the O.C. to which the optical path of the 4th

excitation wavelength has been registered.

Click [Run now] button to acquire the image.

ND Acquisition x

Experiment Setup

Az
Save to File

Path: | C:¥Program Files¥NIS-Elements¥Images¥

Filename: | nd012.nd2

Order of Experiment - |

[~ (PiTime |~ B8 XY Pos |~
Setup

Browse... |
Record Data... |

SEEEll

| Optical Conf. |_Mame |_Comp.Color |
AEx4Em_1 [+l e ]
ch2 | E—
Cch3 | I—
4Ex4Em_2 ~| cha [ ]
a
[ Close active Shutter during Filter Change
Advanced > |
Load - | Save - | Femave Vl 1 time loop | I%P' Run now A
|
Figure 5.3-41 ND Acquisition dialog box
[=]nd012.nd2 0@
e s @B & & s -
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Figure 5.3-42 Acquired image
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Detection Mode (Spectral Detector) —

This chapter describes settings for the Spectral Detector mode.

6.1

Filter and Dye window

This window enables to set the Optical path.

The Spectral Detector mode can be used when the optical path changeover lever on the C2 scan head is set to

the [Spectrum] position and the Spectral Detector (SD) is selected as the detection mode in the Optical path

window.
6.1.1 Structure of Filter and Dye Window
(1
(8)
| Detector  shact g [ Close mechanical shutter during experiment 7
() ao || e :
‘ l Eve Port Ch series  |pjone - Laser
3) DAPI [ 408.0 | Resolution |5.0
FITC 488.0 Channels |32
| Binning | 1 ©)
Wavelength |417.3-577.3
() ™ oN & IN_ our I (5)
Figure 6.1-1  Filter and Dye window (Spectral Detector-use)
Table 6.1-1 Functions of Filter and Dye window (Spectral Detector-use)
Name Function
Indicates that the Spectral Detector mode [SD] is used when the optical path
etector changeover lever on the scan head is set to the pectrum posi ion an e
1) | Detect h I the C2 head t to the [Spect t dth

Spectral Detector (SD) is selected as the detection mode in the Optical path window.

(2)

Setting button

Opens the Optical path window.
To use, select the detector, the dichroic mirror, the excitation laser, fluorescence dye
for each excitation laser and others.

©)

Status

Indicates for the settings for each excitation laser (fluorescence dye name, laser
wavelength, and wavelength band to be acquired).

TD

Indicates the status of the motorized transmitted detector.

®)

TD IN/OUT button

Sets/removes the motorized transmitted detector in/from the optical path.
(IN = Set in the optical path/ OUT = Remove from the optical path)

As for the case where the TD IN/OUT button is not displayed, it will be displayed
when the motorized transmitted detector is set in the optical path in the Optical path
window.

(6)

Spectral Detector
setting information

Displays the information set on the Spectral Detector.

(7)

Close mechanical
shutter during
experiment

If unchecked, the shutter remains open during the ND image acquisition.
As the shutter is not opened/closed every image acquisition, the time for the image
acquisition can be shortened. However, the laser remains emitted during the interval.

(8)

Eye Port button

Changes optical path to eye port.
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Chapter 6 Detection Mode (Spectral Detector)

e Optical Configuration

Individual data items set in the Spectral Detector mode can be managed collectively with the
[Optical Configuration] dialog box.

“NIS-Elements C” allows the user to store and retrieve the following settings: the laser power for
image acquisition, offset of the transmission detector, PMT offset, excitation laser selection, pinhole
size, photo activation laser selection, the laser power for photo activation, averages, scan area and
others.

For storing and retrieving the [Optical Configuration] settings, see the sections concerning the
optical configuration in the “NIS-Elements Advanced Research User's Guide.”

6.1.2 Setting the Optical Path

Click the [Setting] button of “Filter and Dye” window to display the Optical path window.

The Spectral Detector mode [SD] setting screen is displayed when the optical path changeover lever on the
C2 scan head is set to the [Spectrum] position and the Spectral Detector (SD) is selected as the detection
mode in the Optical path window.

There are two modes available for Optical path setting, [Auto] and [Manual].
Normally, the auto mode should be used.

) oy r Detector  skearl o [ Close mechanical shutter during experiment
Settmg button i""" Eye portl Chseries  |jjone - Laser
I_ [Dap | m Resolution
_ |F1TC | 438.0 Channels
| e Binning
Wavelength
™ oN [& N oul

Figure 6.1-2 Filter and Dye window

et
=
Binnine/Skip
= o
. Resolution [5.0
m Chamnels [32 [~
N ek S
a
il 4 \> 450 500 550 800 650 700
s | N - [ |
_— = | L Izl
—— §> strt [37.25 || A 4| ew[57E |
N EEE
o L
5'37 h
AR 1stDM [Bs 20/30
<> Spectral Detector J
L)
Thieger e Btz ---—-:
OK. Cancel

Figure 6.1-3 Optical path window (for auto mode)
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6.1.3

Optical Path Window

Mm G

Switching Tab ~ (6) @) 8)

=) 5
c N

Resa\uuanm

creeeets [~ | [~

Binning 1 \

T P T P T TP T T e T
450 500 S50 80D S0 7m0

Transmitted Detector

2o (I g
w [Byea |[Frrc E e |
start [317.25 /|  a || End [5772 <
»r ©)
O Spectral Detector J
=
] ¢

3

e 3 (10

: :
oK Cancel T_ (1 1 )

Figure 6.1-4 Optical path window (for auto mode, Spectral Detector-use)

Table 6.1-2

Functions of Optical path window (Spectral Detector-use) (sheet 1/2)

Name

Function

(1)

Detection mode
selection button

(=]

Enabled to select the Spectral Detector mode.
Enables to acquire the 32-channel + TD spectral images simultaneously.

Selects the

desired mode for setting the Optical path.

Auto

Activates the auto mode.

Once the fluorescence dye to be used is selected, the appropriate laser
and the dichroic mirror, and the acquired wavelength range and resolution
are automatically selected.

(2) |Mode selector
Up to 2 lasers can be selected.
Activates the manual mode.
Enables to set all of the laser, the dichroic mirror, acquired wavelength
Manual} | range, and resolution to be used manually.
Up to 4 lasers can be selected.
. Displays the current setting for the laser.
Excitation laser . . . . . .
(3) indicator The currently set laser icon is displayed in a large size, and the optical path is
indicated.
Transmitted 1& Brings the transmitted detector into the Optical path, to enable the ability.
(4) |detector selection

button

-

Brings the transmitted detector out of the Optical path, to disable the ability.
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Table 6.1-2  Functions of Optical path window (Spectral Detector-use) (sheet 2/2)

Name

Function

®)

Excitation laser
selection check
box

Enables to select the excitation lasers to be used.

(6)

Fluorescence dye
selection

These fields are only effective while in the auto mode.
Selects the fluorescence dye name to be used for each excitation laser.

(7)

Excitation laser
wavelength select

These fields are only effective while in the manual mode.
Enables to set the laser wavelength that is set with the software configuration,
regardless of the setting of the Filter block display/select.

Rainbow chart

Provides the following information:

- Wavelength band for which to acquire images (shown in color and value for each
excitation laser)

- Spectral profile of fluorescence dye

- Excitation laser for fluorescence dye

- A color band indicating the wavelengths in the entire band (400 to 750 nm)

- Scale of the wavelengths in the entire band (400 to 750 nm)

9)

1st Dichroic mirror
select

These fields are only effective while in the manual mode.
Enables to manually select the 1st Dichroic mirror to be used.

(10) | OK button

Determines the Optical path settings applied and closes the Optical path window.

(11) | Cancel button

Discards the Optical path settings applied and closes the Optical path window.

e About switching between SD and VF

SD — VF: The last settings in the Virtual Filter mode are recalled.

VF — SD: The last settings in the Spectral Detector mode are recalled.

e About the setting condition when the setting mode is switched

Auto mode — Manual mode:

The entire settings in the Auto mode are retained.

Manual mode — Auto mode:

The last settings in the Auto mode are recalled.
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6.1.4 Optical Path Window Switching Tab

The tab for switching between [Detector] and [Binning/Skip] is displayed on the right top of the Optical path
window.

6.1.4.1 Detector Tab

Excitation laser wavelength select Rainbow chart
(i Binnine/Skip | P -~
L4 A )

(1) | Resolution |5.0 =
(2) | Channels |32 = -
(3) Binning 1 \

450 50D 580 ] 650 T00

‘DAPI |408.000 ~| E ‘ “)
¥ <

-
Excitation v |Dye2 | [Frc |~ |l|488.000 ~ i

laser start [417.25 «|»| a1l «»| end [5772.25 <) | @
selection : - @ | 8)

check box
(5) (6)
Figure 6.1-5 Optical path window (Detector tab)
Table 6.1-3 Functions of Detector tab
Name Function

Selects a wavelength resolution. (Enabled in the manual mode only.)

(1) | Resolution
Selectable from 2.5, 5, or 10nm.

Selects the number of channels (number of PMTs). (Enabled in the manual mode only.)

(2) | Channels .
Up to 32 channels can be selected in the wavelength range of 400nm to 750nm.

(3) | Binning Displays the number of channel binning currently set.

Sets a wavelength range in a wavelength range from 400nm to 750nm. (Enabled in the
manual mode only.)

Sets a range by shifting the wavelength range setting bar to the right or left or by enlarging
or reducing it. (Linked with the above setting of the number of channels.)

Wavelength
(4) |range setting

bar
* A part of the wavelength range may be displayed in black depending on the setting

conditions. In the wavelength range displayed in black, no wavelength range can be set.

Displays the start wavelength of the wavelength range currently selected.
(5) | Start Enabled to enlarge or reduce the range of the short wavelength in units of wavelength
resolution with the right or left button in the manual mode.

In the currently selected wavelength range, enables shifting to the right or left in units of

6) [All
©) 0.25nm without changing the width of the wavelength. (Enabled in the manual mode only.)

Displays the end wavelength of the wavelength range currently selected.
(7) |End In the manual mode, the range of the long wavelength in units of wavelength resolution can
be enlarged or reduced using the right and left buttons.

Enlarges the rainbow chart.

(8) | Enlarge button X i ) :
The display is switched in three levels.
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Restriction on the detection wavelength range for the long wavelength

To prevent the incidence of the second-order light of excitation light to the detector, there are
restrictions on the settings of the detection wavelength range for the long wavelength, as
shown below.

1 If there is a possibility of the incidence of the second-order light of excitation light to the
detection wavelength range, the wavelength resolution of the diffraction grating is increased
(the detection range is narrowed) to prevent the incidence of the second-order light of
excitation light to the detection wavelength range.

(The wavelength resolution of the diffraction grating automatically transits from 10.0nm to
5.00nm, and then to 2.50nm.)

2 When the wavelength resolution is 2.50nm, the detection wavelength range is limited so as
not to move to the wavelength longer than the wavelength of second-order light.
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6.1.4.2 Binning/Skip Tab

With the inter-channel binning, the dark image can be brightened. (Enabled in the manual mode only.)

Further, channels within the set wavelength range can be arbitrarily skipped. Since masked channel data is

not acquired, the data volume can be reduced.
Set this tab after the setting of the [Detector] tab is determined.

(1) =0 Binning [T ~
o Wavelength
RARAERE indication
rTr T rrrr-r-rr-T
500
() _. 123486785 10} 1213 141516 17 15 19 20 21 22 23 24 26 26 27 26 29 30 31 2
spjor] CONEEEEEEEEECOCEEENOC NS EEEEEEDDODO e (3)
| [ =
(ol (@) s————FEn'arge
button

(1) s BiNITING -

|

Figure 6.1-6 Optical Path window (Binning/Skip tab)

Table 6.1-4  Functions of Binning/Skip tab

Name Function
Sets the number of channels to be combined into one channel.
Two to four channels can be set.

(1) |Binning When Binning is set, the number of channels set with the [Detector] tab is
automatically re-set to the closest number of channels that can be divided by the
binning value.

PMT All on/off Resets all PMT skips that have been set.
(2)
button Leaves one channel and skips all of other PMTs.
. ) Sets skip in each channel.
PMT skip selection . o D o

(3) If this box is clicked, m (black) is displayed and skip is set.

check box ) ] ] ; ]
Channel data with skip set is not acquired during scan.

*

If the setting of the [Detector] tab is changed, the setting with the [Binning/Skip] tab is cancelled.
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6.2

Acquisition Window

The Acquisition window enables to set PMT brightness (detection sensitivity), laser power, and pinhole size.

6.2.1

Structure of Acquisition Window

M

+Acquisition [

Photo Activation,Bleaching(Laser::)

(2) & | Laser Power Monitor |an| @
— per 408.0 | Laser 468.0 ‘
— _ Displays laser
5 taser | < @ — > [ & -Ed\:O:lb #0 o,
®) ‘ Lt [ e 00T power value
I WV
(6) sy A4 e [ & ™
| Hy 4 L P s
[
) prioe] « =O——= > [ 4y ||| <=— =—> T 0 | ®)
‘m AHome 300 um <-
thickness of optical section : 1.23 um
Optical Resolution : 0,12 um _ Optimize

(10) (1) (12) (9)

Figure 6.2-1 Acquisition window (Spectral Detector-use)
Table 6.2-1 Functions of Acquisition window (Spectral Detector-use) (sheet 1/2)
Name Function

(1)

Acquisition/Photo Activation
window switching

Switches between the Acquisition and Photo Activation windows.
For the Photo Activation window, see Chapter 10.

Displays the laser power value (integer obtained after A/D conversion
divided by 10) of the current excitation laser by clicking this button.

(2) |Laser power monitor button
During the image acquisition, the laser power cannot be measured and this
button is grayed out.
(3) | Excitation laser color Displays the excitation laser color specified in the Optical path window.
(4) |Laser wavelength indication | The currently selected laser wavelength is indicated.
Selects whether the laser is emitted or not.
Laser
The laser is emitted.
(5) |Laser ON/OFF button ON status
The laser is not emitted.
Laser
When switched from OFF to ON, the laser power value set in
OFF status the previous ON status is applied.
(6) [SiHV Adjusts HV of the Spectral Detector.
. Adjusts the pinhole size.
(7) |Pinhole ] . . . .
For pinhole size, see Section 6.2.3, “Setting the Pinhole.”
®) Brightness adjustment for For the transmitted detector, use the HV and Offset controls to adjust the
transmitted detector brightness of the live image.
(9) | TD channel selection Enables to acquire TD images by checking the check box.
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Table 6.2-1 Functions of Acquisition window (Spectral Detector-use) (sheet 2/2)

Name Function

Automatically adjusts the Si HV value (Si HV gain) of the currently selected
(10) | AG button excitation laser to the optimum values.

For Auto Gain, see Section 6.2.4, “Auto Gain.”

Sets the ratio of saturation pixels used for automatic Si HV gain correction.
The dialog box for range of the ratio of saturation pixels settings appears
(11) | Auto Gain setting button when this button is clicked.

For Setting for Ratio of saturation pixels, see “Setting for Ratio of saturation
pixels” in the Section 6.2.4, “Auto Gain.”

Displays the [XYZ Size Setup] dialog box.
In the [XYZ Size Setup] dialog box, the calculation method of the
recommended values of the resolution, zoom magnification, and Z stack

(12)| Optimize button step size can be set.

For [XYZ Size Setup] dialog box, see Section 6.2.1.1, “Recommended Value
Indication/Automatic Application” in the next page.
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6.2.1.1 Recommended Value Indication/Automatic Application

By the function of the recommended value indication/automatic application, the recommended values of the
appropriate resolution, zoom magnification, and Z stack step size are calculated based on the objective type

and the selected excitation wavelength.
Using the calculated recommended values enables the image acquisition clearer and with less damage to

the specimen.

Recommended Value Automatic Application

To automatically apply the recommended values to the parameters, set the [Nyquist XY] button of the Scan

Area window to ON.

C2 Scan Area x
@ — | @oor | IR Edit. | B 5B
-

Zoom: J' 1

Pixel size: [0.25 I Nyaquist XY | : Nyquist XY button
Scan size: |512 w Rotation: | 0 5'
Width: 512 Height: | 512

Dwell time: 1.2 ps

Pixel size: 0,25 pm Optical resolution: 0,07 pm

Z step size: 0.07 pm Optical sectioning: 0. 28 pm

Figure 6.2-2 Scan Area window

Zoom
. Scan Direction r | IW
rocommondea[FSE o <I=] s (s |
value of the Scan Speed 142 - :I Frame/sec(Pixel Dwell:4.8 u sec) I 5.308x recommend . Indicates the
resolution. recommended
value of the
scan

magnification.

Pinholed - :O: | 4 13 AL
Home \ -
]m r Y 30,0 um <

thickness of optical section @ 1.23 um

Optical Resolution : 0,12 um Optimize I

Figure 6.2-3 Location of Recommended Value Indication

*  When the laser or objective in use is changed, the recommended values are recalculated, and newly

indicated and automatically applied.
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Recommended Value Settings

Detailed settings of the recommended values are made in the [XYZ Size Setup] dialog box that is displayed
by clicking the [Optimize] button of the Acquisition window.

If the [Nyquist XY] button of the Scan Area window is ON, the recommended values are automatically
applied to the parameters.

Or if the [Nyquist XY] button is OFF, the recommended values of the scan size and zoom are indicated in the
Scan setting window.

XYZ Size Setup [

Keep Pixel Size (XY)

(1) ¥ Zoom Preference

Dwell time: same
FOV: different
Mum.Pixels: same

(2) ™ Resolution Preference | Use Cropping (3)
Dwell time: different

FQOV: same if not cropped
Mum.Pixels: same if cropped
(4) Suggested Step (Z)

* Recommended (Z ~ 1/3 FWHM)
" Half Qverlap (Z = 1,2 FWHM)
" Minimum Overlap (Z = FWHM)

" Perfect Voxel (Z =% =)

Cancel : (6)

®) U

Figure 6.2-4 XYZ Size Setup dialog box

Table 6.2-2  Functions of XYZ Size Setup dialog box

Name Function

When the [Nyquist XY] button is ON, keeps the scan size and applied the

(1) | Zoom Preference
recommended value of the zoom.

2 Resolution When the [Nyquist XY] button is ON, keeps the zoom and applied the recommended
Preference value of the scan size.
(3) |Use Cropping Fits the scan size in detail by using Crop Scan.

Sets the Z step size calculation method.

Approximately one third of the thickness of optical

Recommend (Z~1/3 FWHM) )
section (FWHM value).

One half of the thickness of optical section (FWHM
(4) |Suggested Step (2) | it Overlap (z=1/2 FWHM) o) P (
value).

Minimum Overlap (Z=FWHM) | The thickness of optical section (FWHM value).

Perfect Voxel (Z=X=Y) Value same as the pixel size.
(5) | OK button Determines the XYZ Size Setup applied and closes the [XYZ Size Setup] dialog box.
(6) |Cancel button Discards the XYZ Size Setup applied and closes the [XYZ Size Setup] dialog box.
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6.2.2

Setting Image Brightness

For each excitation laser, adjust HV, Offset, and Laser to obtain clear images.

+Acquisition [  Photo Activation/Bleaching(Laser::)

Laser Power Manitor

Laser 488.0 ‘

<« o) > [0 g0 <« ==y > [@o oy | )
I v 1D

ELUSEEE B s ) se—— 163 ¥

| Hv « O > Py i 2)
4 :O: > 13 AL Offset o —— —— p 0 | (3)
]m AHome 30,0 um  <-

thickness of optical section : 1.23 um

Optical Resolution : 0,12 um Optimize |

Figure 6.2-5 Setting the live image brightness (Spectral Detector-use)

Table 6.2-3 Brightness adjustment functions for the live image (Spectral Detector-use)

Name

Function

(1

Laser

Sets the laser power value.

Slider bar: Slides to the right or left to set the laser power value.
Arrow buttons: Click either arrow button to increase or decrease the laser power value stepwise.
Direct entry in laser power value display field: Type the desired setting value.

HV

Sets the voltage to be applied to the transmitted detector.

Slider bar: Slides to the right or left to set the HV value.
Arrow buttons: Click either arrow button to increase or decrease the HV value stepwise.
Direct entry in HV value display field: Type the desired setting value.

3)

Offset

Sets the offset value of the transmitted detector.

Slider bar: Slides to the right or left to set the offset value.
Arrow buttons: Click either arrow button to increase or decrease the offset value stepwise.
Direct entry in offset value display field: Type the desired setting value.

Si HV

Adjusts HV of the Spectral Detector. (Applied to all excitation lasers.)

Slider bar: Slides to the right or left to set the Si HV value.
Arrow buttons: Click either arrow button to increase or decrease the Si HV value stepwise.
Direct entry in Si HV value display field: Type the desired setting value.

PMT Overload

If too much gain is applied to the illumination Dialog )
intensity, the gain is automatically shut down to
protect PMT and/or transmitted detector (TD), and
then following [PMT Overload] dialog box is

AcqCode: 1; EventCode: 2; Message: SpectrumPMT Overload

displayed.

In this case, the Si HV of Spectral Detector and/or o cancel |

TD HV value becomes “0”. )
To continue the adjustment, set the Si HV and/or Figure 6.2-6 PMT Overload dialog box

TD HV value again.
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6.2.3 Setting the Pinhole

+Acquisition [  Photo Activation/Bleaching(Laser::)

Laser Power Manitor
Laser 408.0 Laser 485.0

) (o] « @ — » [0 o5 4 Emm(r ) P [0 00
2) ‘|ciHv 4« — — T/ 163 v

L — | Hv 4 [ > ] 44

’lTTﬂhOEII‘ :(\:s > 1 . I Offset o — —— p 0

AH 30.0 -

(7) | Im 1ome um =

thickness of optical s tion : 1.23 um

| Optical Resolution : 012 um Optimize |

(5)
(6) (3) 4)

Figure 6.2-7 Setting the Pinhole (Spectral Detector-use)

Table 6.2-4 Pinhole setting functions (Spectral Detector-use)

Name Function

Sets a pinhole size for C2 system.

Slider bar: Slides to the right or left to set the pinhole size. (Unit: A.U.)

(1) |Pinhole size setting Arrow buttons: Click either arrow button to increase or decrease the pinhole size
stepwise.

Direct entry in pinhole size display field: Type the desired setting value.

Displays the [A.U. Calculation Settings] dialog box to calculate the pinhole size.
(2) |Pinhole button (For A.U. Calculation Settings, see Section 6.2.3.1, “Calculation Settings for Pinhole
Size.”)

Changes the pinhole to the predetermined home position.

The value of the home position can be changed in the [A.U. Calculation Settings]

(3) |Home
dialog box. (For A.U. Calculation Settings, see Section 6.2.3.1, “Calculation Settings
for Pinhole Size.”)
(4) |Pinhole size Indicates pinhole size of C2 system. (Unit: um)
thickness of optical . ) ) o
(5) i Indicates the FWHM (full width at half maximum) of z airy disk.
section

) . The actual size of 1 pixel square calculated from the optical information (for
(6) |Optical Resolution o . . .
objectives and scan parameters) and the size acquired from an image.

Reference excitation | Selects the excitation wavelength as the reference of the automatic calculation of the
@ wavelength for the | pinhole size from the laser wavelengths, or enter it manually in the [A.U. Calculation

pinhole size Settings] dialog box. (For A.U. Calculation Settings, see Section 6.2.3.1, “Calculation
calculation Settings for Pinhole Size.”)
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6.2.3.1

Calculation Settings for Pinhole Size

This section describes about the dialog box to calculate the pinhole size.

Click the [Pinhole] button in Acquisition window, the [A.U. Calculation Settings] dialog box appears.

(Usually, the [Recommend] is selected to enable automatic calculation. [Recommend] calculates the A.U.

value by using the Nikon-recommended EM and NA values.)

A.U. Calculation Settings

S5

’ 1.0 AU Pinhole Size =1, 22*EM/MNA Mag. [um]
(1 ) Recommend i,

I
(2) EM:emission wavelength[um]

(3) MNA:MNumerical Aperture

{+ Selected Laser wavelength + 40[nm]

Selected Laser wavelength 640.0 nm
400.0 nm

" Manual

" NA_obj(NA of objective lens)

{+ Min{MA_obj, MA_sample)

(4) | | “Airy™ Home Position 12 AU

¥ Keep A.LL

(6) ll oo |

(®)

L

Cancel : (7)

J

Figure 6.2-8 A.U. Calculation Settings dialog box
Table 6.2-5  A.U. Calculation Settings dialog box (sheet 1/2)
Name Function
0 Select calculation Recommend Sets parameters automatically. (Recommended)
method User Setting Allows the user to manually set parameters.
Calculates parameters by using the laser wavelength selected in the
pinhole combo box of the Acquisition window as the emission
Selected Laser wavelength (EM value).
wavelength
The wavelength displayed in the combo box is to be the laser
) EM:emission wavelength set in the Optical Setting window.
wavelength[um]
Allows the user to manually set parameters. (The parameter is
calculated with the input value as the emission wavelength (EM
Manual

value).)

Enter the value directly from the keyboard.

NA: Numerical
Aperture

Sets refractive index of the objective.

NA_obj(NA of
objective lens)

Regardless of whether or not the objective NA value exceeds the
refractive index of the sample (specimen), executes calculation by
using the objective NA as the calculation parameter.

Min(NA_obj,
NA_sample)

When the objective NA value does not exceed the refractive index of
the sample (specimen), executes calculation by using the objective
NA as the calculation parameter. When the objective NA value
exceeds the refractive index of the specimen, executes calculation
by using the specimen refractive index.
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Table 6.2-5  A.U. Calculation Settings dialog box (sheet 2/2)

Name Function
Sets a home position of pinhole.
Enter the value directly from the keyboard.
“Airy” Home
(4) Position *  The pinhole size can be selected from six types in C2. Therefore, if the entered
value does not match any of the types, the size that is larger than and the closest to
the entered value is set as the home position.
When checked, the pinhole size is fixed by the A.U. when the selected wavelength or
objective is changed. (However changes by the um.)
Keep A.U. When unchecked, the pinhole size is fixed by the um. (However changes by the A.U.)
(5)
check box *  The pinhole size can be selected from six types in C2. Therefore, if the to-be-fixed
A.U. value does not match any of the types, the size that is larger than and the
closest to the A.U. value is selected.
Determines the A.U. Calculation Settings applied and closes the [A.U. Calculation
(6) | OK button

Settings] dialog box.

(7)

Cancel button

Discards the A.U. Calculation Settings applied and closes the [A.U. Calculation
Settings] dialog box.
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6.2.4 Auto Gain

Auto Gain is a function to automatically correct the value of Si HV gain to set the optimum image brightness.
Automatic Si HV gain correction is performed within the predetermined range of the ratio of saturation pixels.

Automatic Si HV gain correction is performed only Si HV.
For a TD, automatic adjustment is performed when it is selected.

After execution of Auto Gain, in the dialog box indicating the progress of Auto Gain, the correction values
actually used (Ratio of saturation pixels) are displayed.
If Auto Gain failed, “x” is indicated and the Si HV value returns to its original value.

* Auto Gain cannot be started during Scan.
¢ In line scan, Auto Gain is not executable.

¢ During execution of Auto Gain, do not execute manual adjustments in the Acquisition window.

Auto Gain button Auto Gain setting button

+Acquisition [  Photo Activ aLaser::)

Laser Power Manitor

Laser 485.0
¥ ™

SiHY 4 —— e 163
HV 4 C | ] 44

ﬂ:o:sb 13 AU Offset 4 ——= — p 0

Home 5 -

]m Fy 30,0 um <

thickness of optical section : 1.23 um

Optical Resolution : 0,12 um Optimize |

Figure 6.2-9 Execution of Auto Gain (Spectral Detector-use)

AutoGain calibration finished Lﬁ
Current ratio:
3 — :
Eraen D v Auto Gain status
Ratio ariterion: min = 0.01%, max = 7% X Failed
Option button I™ Hide after finish ... Completed
¢! Use original gain J
3 Use current gain If checked, the window is automatically

closed when Auto Gain is completed.

Figure 6.2-10 Auto Gain progress
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Setting for Ratio of saturation pixels

Set the maximum and minimum value for the Ratio of saturation pixels used for automatic Si HV gain
correction.

Click the [Auto Gain Setting] button to display the [Auto gain setup] dialog box.
Set the maximum and minimum value for the ratio of saturation pixels in [Auto gain setup] dialog box.

.‘-):p %0 6c 4:(:):b 9.0 0.0

Laser 408.0 Laser 488.0

@)
@)

(4)

|5iH\.l' 44— — Pk 163

HWTD

Figure 6.2-11 Displaying the Auto gain setup dialog box

Auto gain setup M
| I Target Maximal Intensity: |75% -
||

¥ Advanced Settings
Cverillumination Tolerance (Area)

Minimum 0o
Maximum 0.5 | &g

Cancel | Default

®)
(6)

L -

Figure 6.2-12 Setting for Ratio of saturation pixels

Table 6.2-6  Setting for Ratio of saturation pixels

Name

Function

(1

Target Maximal

Specifies the application ratio of the setting of the ratio of saturation pixels.

Intensity Sets the percentage (%) of the maximum value to be applied.
(2) |Advanced Settings | If checked, advanced settings of the ratio of saturation pixels are enabled.
. Overillumination Minimum Sets the minimum value for Ratio of saturation pixels.
Tolerance (Area) Maximum Sets the maximum value for Ratio of saturation pixels.
Determines the settings of Auto gain setup applied and closes the [Auto gain setup]
(4) |OK button )
dialog box.
Discards the settings of Auto gain setup applied and closes the [Auto gain setup]
(5) | Cancel button )
dialog box.
(6) |Default button Resets the set values to the default values.
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6.3  Various Views (Spectral Detector-use)

This section describes various spectral views.

6.3.1 Channel View Setting

6.3.1.1 Channel Mixed View

From multiple channels acquired with the Spectral Detector, selected channels are mixed and displayed.

1. Open the Live window.

fed Live =08
LRl X B-la- s e @[] @ @ wos -
e me||@|A= — | Do | Ero . | @] #

4

o -
H -

4

-

ﬂiﬂ"'

4

A -
m'

El

4

(058 pmdpe [ bt 12 x 612 pixels 7Rl

Figure 6.3-1 Live window

2. Select desired channels.
While pressing the [Ctrl] key, click desired channels.
To select a range, select the channel as the start point first, then while pressing the [Shift] key,
click the channel as the end point.
For selection of channels in multiple ranges, see Section 6.3.1.4 “Multi-Range Channel View.”

- e e

1D

450 500 550 00 250 700
IO I TV S RN 500 I I T A S0 I A B A0

B TS 1o v o I i i I |
| T
| Tolaolola Lo bbbl Lolobolobolololals

Figure 6.3-2 Channel view bar
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6.3.1.2 Split Channel View

Selected channels are split into respective channels and displayed.

1. Click the [Split Components] button.
“All image” mixing all channels, respective channel images, “TD image”, “Ratio image”, “Custom
image” are displayed.

Split Components button

bl Live -0a
T %l X - -] @Bl @[] & & mes -
ek | | @ |[E e — | Do | Blro e | 5| B

B

O

o -
H -

4

Lo

]

Figure 6.3-3 Live window
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| 4

=

=]
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1D

450 500 550 00 B850 700
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025 o= [33x12bit: 512 x 512 pixels I

Figure 6.3-4  Split channel view

*

For switching from Split channel view to Channel mixed view, click the [Split Components] button
again.
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2. Right-click on the [Custom] button and a menu appears. Select [Properties...] on the menu.

The [Custom] dialog box appears to allow you to change the channels for the Custom View.

L]
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s71
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m

70D
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Figure 6.3-5 Split channel view (Custom image)
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6.3.1.3 Ratio Image View

The Ratio image view is displayed.

Right-click on the window to display a menu.
Selecting [Ratio View] from the menu changes the window to the Ratio image.

bl Live -0m
T @l X R - LA ek B @[] @ @ woos -
mem e || @ | = — | oo | Elro e | E |

4

o -
H -

]

) Freeze

Split Compoenent View

Ratio View

Ratio Properties...

Display ND Information

Hide Scrollbars A -
# New Optical Configuration...
Quick Calibration...

Reuse Camera Settings

Rescaling Method

Image Properties... 1, Alt+Enter

T T o B

450 500 500 £50 700 T
L P T ol PO T s i RIS PR

[Uncalibrated  [33:2bit: 512 x 512 pixels [[176, 1171 Mch: (0, 0,0, 0,0,0,194,0,0,0,0,0, 0,01

Figure 6.3-6 Displaying the Ratio image view
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Figure 6.3-7 Ratio image view
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6.3.1.4 Multi-Range Channel View

Mouse operation for displaying multi-range channels is as follows:

First range Second range

G “I-----ﬁﬁﬁﬁm----------- L]
D
Lolalola Lo laolalalalala Lolabaolaobalalalal I

Transmitted button

Figure 6.3-8 Multi-range channel view

1. Set and display the First range.
Click the channel at the left end of the First range.

2. While pressing the [Shift] key, click the channel at the right end of the First range.

3. Select the Second range.
While pressing the [Ctrl] key, click the channel at the left end of the Second range.

4. While pressing the [Ctrl] + [Shift] key, click the channel at the left end of the Second range.

5. Click the [Transmitted] button.
While pressing the [Ctrl] key, click the [Transmitted] button. Then, the TD image and the images of
the selected channels are mixed and displayed.

b Live -08
LI B X B -] s o El = ERC e
e me|| @A = — | Do | Bro ed. | | #

4

"

025 pmdpx [33x17bit 512 x 517 pixels |8

Figure 6.3-9 Channel mixed view
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6.3.2 Color Mode Setting

6.3.2.1 Color Mode

The color mode switching method and channel color assignment are shown below.

Select the desired color mode from three modes; True Color, Custom Color, Grouped Color and Gray
Scale and switch the display.

To set the color mode, be sure to turn “ON” the [Treat as Spectral] button. (If it is turned “OFF”,
spectral information hidden.)

True Color button
Custom Color button
Grouped Color button

Gray Scale button

Treat as Spectral button

Frzen — (ml =]
.:T

l’tﬁ A~ a4 88 @ [ENENERENE e
l:r||||ﬂ||_|:| — | Olcror | ESRoI Edit.. | (X | B

a-

Figure 6.3-10 Frozen window

Settings of Custom Color, Grouped Color, Gray Scale
To configure detailed settings, use the [LUTs] dialog box.
To Displaying the [LUTs] dialog box is shown below.

Click the [Show LUTs window] button or right-click on the gray area (without any dialog box and
setting window displayed) to display a menu as shown below.
Select [Visualization Controls] -> [LUTs] in the menu to open the [LUTs] dialog box.

Show LUTs window button

[ Frozen -08a
L g X & - wh B ’EEFR © 0008
EXE N S @ = — | Bows | Eiro e | | E

o
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Binary Layers Ctrl+Alt+8.

* La_Histogram Ctrl+Alt+H
U wrs Crri+AltL
(3 OpenedImages  Ciri+Alt+I

Crrl+Alt+P

EI¢lQIL

Macro Controls

O Left a
[ Right Ctrl+AltNum6
£ Bottom  Ctri+Alt+Num2

4
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- Layout Manager.. Ctrl+AltsS
Eie D System Information
<% XY Overview Ctrl+Alt+X

D~
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Figure 6.3-11 Displaying the LUTs dialog box
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Displaying the True Color Image

Images of all channel data are displayed using the wavelength colors corresponding to the wavelength range
provided during data acquisition.
Colors that are approximately same as those viewed by bare eyes are displayed.

Click the [True Color] button to display the True color image.

True Color button

EFrozen Sm x|
Y:L@NXE'M-|£]E\E@» ,E’E’Fk‘:é':é‘lﬂﬂﬂ% -
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Figure 6.3-12 True Color image
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Displaying the Custom Color Image

Custom Colors are assigned to respective channel data and images are displayed using multiple channel data.
Custom Color assignment uses the [LUTs] dialog box.

Click the [Custom Color] button to display the Custom color image.

Custom Color button

bl Fro| zen -0a
Liled W X Bl - 0-] &k B8 & E[E[T @ @ 1m0y~
|EI][ Em| | @A = — | Do | Eiror ed. | B | #

Figure 6.3-13 Custom Color button

Custom Color Setting

Click on the [Reference color] button, then opens the [Select New Color] dialog box. For the
[Select New Color] dialog box, see Section 6.3.2.2, “Select New Color Dialog Box.”

Reference color button
P P e ety
LUTs |x
T |m nl XK v| Gustom Color » | |7 ~
=

Click “+” or “-” button to
increase/decrease the
Reference color button.

3 4
Erightnezs W Brightnes= m Erightness W
— O —

Elack Level [f———v o+ o+ I—D

Haold Shift key to control all eroups

Figure 6.3-14 Custom Color setting dialog box

*

In Custom Color mode, channels between [Reference color] buttons are color-interpolated and
displayed.
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Displaying the Grouped Color Image

With image acquired using the Spectral Detector, channels in a specified range can be grouped and colors
can be assigned by group.
Grouped Color assignment uses the [LUTs] dialog box.

Click the [Grouped Color] button to display the Grouped color image.

bd Frozen — [l ]
L @il X B -l4-] ki e [ [ @ @ ooy -
Grouped Color button =i | [1em | || = — | Oicros | EiRor . | K | B

Figure 6.3-15 Grouped Color button

Grouped Color Setting

Click on the [Reference color] button, then opens the [Select New Color] dialog box. For the
[Select New Color] dialog box, see Section 6.3.2.2, “Select New Color Dialog Box.”

Reference
color button
P e e ey

LUTs =

T I Ll ¥ v| irouped -
LA~ ka b ] -

Click “+” or “-” button to
increase/decrease the
Reference color button.

To change an area, pick
the border between

adjoining groups by the Brightress | 10 Erightrezs [ 10 Brightness [ 10
mouse and move to the

ight or left [D I E} I E] I

right or left.

9 Fllac:lf 1] Fllau:lf 1] Fllac:llq Il

Hald Shift key to contral all eroups

Figure 6.3-16 Grouped Color setting dialog box

*

In Grouped Color mode, the area is split by the number set in [Reference color] button. Channels
in each area are all displayed with the same color.
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In the channel bar of image window, can change an area too.
Click the group to change, then pick the border between adjoining groups by the mouse and move
to the right or left.

bzl Frozen S —~MA
LIl Al X E- | s E e B [H [ @ s -
o m | | @[3 e — |[Borer or oo | B | BB

o-
o -
= -

e+

5 o

=

O~
'\ﬂ-
A-
B

[E]

.

[036 pmspx  [33:¢12bit E12 % 512 pixels I

Figure 6.3-17 Grouped Color mode
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Displaying the Gray Scale Image

Each channel is displayed with Gray Scale (Monochrome 256 gradations).
Gray Scale assignment uses the [LUTs] dialog box.

Click the [Gray Scale] button to display the R Frozen —— —oo
i i mA X Bl Ee @[ & = oos -
Gray Scale image. [ o “ILE_F‘ | @ | [ = — | Dlows | Bro w2

Gray Scale button

Figure 6.3-18 Gray Scale button

b Frozen -0B
A O R s R S M= L E
o o | | 8| @0 — | Diown | E1701 e |

i

il

| €T

B ERE

hlt]

Ll L]
450 500 550 £00 £5D
L e b e T L e L T D

02 s [3c1 2bit: 512 2 12 pisls [(W7A]

Figure 6.3-19 Gray Scale image

Gray Scale Setting

Y I ol X -|| B ] - | Gray Scale =

Selecting other
pseudo color

ElrightnessE}II-I---------..... W
Black Level [l v v o 1 I_D

Figure 6.3-20 Gray Scale setting dialog box

*  The pseudo color menu also allows changing the displayed color settings.
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6.3.2.2 Select New Color Dialog Box

In this dialog box, colors to be assigned to channels are selected.

Click the [Reference color] button on Custom Color or Grouped Color settings to display this dialog box.

1.

Color palette tab s

+ [Palette]
Select a color from red, green, blue,
yellow, purple, cyan, and white.
Colors; yellow, purple, and cyan, support
color weakness.

In the [Select New Color] dialog box, select the desired tab from three [Color palette] tabs.

=]

Select New Color

-lO: Palette lHue ] Wa\telengﬂ'll

HENE BENE

]

Cancel ‘

Figure 6.3-21 Select new color dialog box (Palette)

2. Select the color to be assigned.
In the [Hue] and [Wavelength] tabs, a numeric value can be directly entered or the bar displayed in
the color range can be moved to the right or left for selection.
Select New Color ﬁ
‘ [Hue] Palette Hue ]Wa\telengﬂ'l]
A hue is set.
A hue in a range of 0 to 240 can be set. = <= )
| _ e [0 B T -
A numeric value can be directly entered
or the bar displayed in the color range i -
can be moved to the right or left for
selection. OK | Cancel ‘
Figure 6.3-22 Select new color dialog box (Hue)
3. The selected color is displayed in [Sample].

[Wavelength]

A color is set using a wavelength in the
wavelength range.

A wavelength is specified with a numeric
value or bar to select a wavelength color.

=5

Select New Color

Wavelength ]

%Uln!'« » . _ som
-Iﬁ I |

Palette ] Hue

.::Jjnm

OK |

Wavelength: | 466

Cancel

Selected color

Figure 6.3-23 Select new color dialog box (Wavelength)
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6.3.3 Spectrum Profile

Brightness of the ROI area specified in the spectral image can be decomposed and displayed for each 32
channels.

6.3.3.1 Displaying the Spectrum Profile

1. Specify the ROI area in the spectral image. (If two or more ROI areas are selected, graphs are
displayed for the colors of the ROI selected areas on the profile graph.)

@ Frozen

—oo
Lol i X A v L] - |k BE EICIERE L L
[ o o o[ | | @] || = — | Do | Eiror e | B | B

g i

Specify the ROl area
with ROI drawing tool

|Uncalibrated |33 2bit: 512 x 512 pixels [IN/a]

Figure 6.3-24 Specify the ROl area (Spectral image)

2. As shown below, right-click on the gray area (without any dialog box and setting window
displayed) to display a menu.
Select [Visualization Controls] -> [Spectrum Profile] in the menu to open Spectrum Profile.

o () Live +
S X -1 M
ot o 8 | e Acquisition Controls D
5 Analysis Controls >
=TS | Visualization Controls @ Binary Layers Ctrl+Alt+B
Macro Controls | Controls
la Histogram Ctrl+Alt+H
[ Left Clrl+Alt+Num4 i
I LUTs Crl+Alt+L
Right Ctrl+Alt+Nume | -
5 Opened Images Ctrl+Alt+1
E Bottom Chrl+Alt+Num2
B Preview Ctrl+Alt+P
- Layout Manager... I.cg Spectrum Profile
3 Synchronizer Ctrl+Alt+S
(1) System Information

Figure 6.3-25 Displaying the Spectrum Profile

94



Chapter 6 Detection Mode (Spectral Detector)

Spectrum Profile =

Manage Stored Spectra... | .ﬂ Export = | ¥ Dizplay All ROI ||E m x | : m l\l}f_ | @Find Spectra -

ROL Define... Clear.. o

ROI Color

#1-Standard v

#2-Standard -

#3-Standard -

Spectra: o

Spectrum Color

Graph < Datz f |

Figure 6.3-26 Spectrum Profile (all ROl areas are displayed)

3. To display the ROI on the graph, remove the check mark from [Display All ROI] and select the
desired ROI from the ROl list.

ROI area selection Information of all ROl areas is displayed.

Spectrum Profile T -
| [ Export - |||' Display All ROT I:

Manae|: Stored Spectra...

W x | : m _],\Ul | I:UFind Spectra
ROL Detlie.. Clear.. o

ROI Color
#1_Standard

| # J-otandara

Spectra:

Spectrum Color

Graph <Datz /l

Figure 6.3-27 Spectrum Profile (displayed for each ROI area)

X-axis: 32-channel spectral colors displayed.

Y-axis: ROI brightness value or background brightness value displayed.
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6.3.3.2 Spectrum Profile Setting

(1) @ ©G @ Q) (14) 6) (7) (8) (9 (10 (1) (12) (15)

ROL Define.. Glear.. o

Spec|rum Profile| x

hlan fze Stor 1 Specl-a..

| ,_% Export = | [V Digplay All ROI HJ:_ m x | ?“-‘l‘ l\.)"_ | @Find Spectra *

ROI Color

#1-Standard -
#2-Standard -
I -

#3-Standard

Spectra:

Spectrum

(13) Window switching tabs

Figure 6.3-28 Spectrum Profile

If any reagent is added in [Spectra:] the ideal line of reagent reaction is displayed on the graph
and can be used as an indicator about whether the reagent is correctly reacting.

Table 6.3-1 Summary of Spectrum Profile graph functions (sheet 1/2)

Name Function
(1) |Manage Stored Spectra Displays the item registered in Stored.
(2) |Define Opens the Simple ROI Editor tool.
Clears the ROI area specified in the image.
(3) |Clear . i . i
(Before clearing, a confirmation message is displayed.)
(4) |Store Spectrum Stores the user-defined spectrum (wavelength information).
(5) |Export Exports numeric data to Microsoft Excel.
) Enlarges the window assuming that the brightness minimum to
(6) | Vertical Scale Absolute _II . ) .
maximum displayed in the graph as 100%.
) ) Displays the brightness of each ROI in the Y-axis direction as a
(7) | Vertical Scale Normalized ﬁ . . )
relative value to 100%. (Normalizing correction)
' Calculates the aberration of the curve so that the cross point
(8) |Scale to cursor x . . .
: between bar graphs will be Y:1 and displays a relative graph.
Displays a cursor that can be moved to any position.
(9) |Free cursor : When the cursor is picked with the mouse, brightness of the pixel at
the cursor position can be checked as information.
. -:+ | Moves the cursor to the maximum value of the specified ROI's
(10) | Cursor to maximum Jml )
: brightness.
. . Moves the cursor to the minimum value (0 or larger) of the
(11) | Cursor to minimum m . L
=7+ | specified ROI's brightness.
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Table 6.3-1 Summary of Spectrum Profile graph functions (sheet 2/2)
Name Function
(12) | Options -n- Opens the [Options] dialog box for Spectrum Profile.
Move Up ¢ Brings the selected spectra to one line above.
Move down +. Brings the selected spectra to one line below.

Add spectra

o= Adds a spectrum as an indicator.

Remove spectra

- Removes a spectrum as an indicator.

Display All ROI

Displays all of the active ROls.

Find Spectra

Automatically detects spectra.

Specifies the number of classifications (2 to 4) for spectra to automatically
separate the wavelength or use “Auto Search” for separation without
specifying the number of classifications.
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6.3.4 Spectral Unmixing Setting

Separate the wavelength information of a spectral image and display an Unmixing image.
If wavelengths overlap (because multiple reagents are in use) and differences are hard to identify,
wavelength information can be separated and displayed.

6.3.4.1 Displaying the Spectral Unmixing Setting

1. Specify the wavelength to be separated in the spectral image or on the Frozen window using the

ROI area.
bl Frozen S x |
"&'gy@w&@vmvla‘_]ﬁ ,@,ﬁﬁw = 1000% -
[ e o i | | [@ [ = — | Boron | Elror e | (& |
a-
- -
g B
Specify the ROl area
with ROI drawing tool
A -
n =
B -
et B B R TR TO
[Uncalibrated  [33:12bit: 512 x 512 pixels [IN/A]
Figure 6.3-29 Specifying the ROl area (Spectral image)
2. Open the [Spectral Unmixing Setting]
Fle Edit Acquire Calibration |Image | Binary Measure Reference Macro View Devices Window Applications Help
i BiEH9 &% D Contrast... shifteN |5 5 48 22 & 5 | ka (F [ Oustomie -
dialog box. = —sap T T
.. R ik X - 7] component Contrast... cureshiftsN |57
Select [Image] -> [Spectral Unmixing [k o o LB st e .
¢ Background - a9
Setting...] on the menu bar. P— e A
H Median Filter.... =2
Image Denosing... —
EE
ND Processing ’ -
Detect > 7.
Morphology v :
More Convolutions » —
o
H crop... ==
Size » a-
Convert »
Rotate »
Flip v
Shift 4
Clear o

=

[Drealirated <1267 512

Spectral Unmixing Setting...

Blind Unmixing...
Unmixing with Last Settings
Manage Stored Spectra...

Treat as spectral

kg Spectrum Profile

Calculate VAAS

Figure 6.3-30 Displaying Spectral Unmixing Setting dialog box
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3. If[ROIs] is selected from [Category:] in [Source Elements], [Elements:] displays the elements
(ROIs) of the target to be separated.

ROIls
.
Spectral Unmi [ing Setting [—&J
—Source Eleme || ts —Unmixing Elements
Category [~ Fast Unmix I~ Add Remainder Channel = H | | X &
(RO Element | MName | Calor
Oser Denned #1-5tandard #1-Standard ]
From Blind Unmixing #2-Standard #2-Standard [
S #3-5tandard #3-5tandard |
Al
Unsorted
Alexa Fluors -
Search: 5‘ <
E aard
#2-5tandard
#3-5tandard
650 T00 750 00
[nen]}
J
Elements

Figure 6.3-31 Spectral Unmixing Setting

4. Using the [Add] button, add the elements of the target to be separated from [Elements:] in [Source
Elements] to [Unmixing Elements].

Spectral Unmixing Setting ["'53""",'

Source Elements Unmixing Elements

Category: [ Fast Unmix [~ Add Remainder Channel A | | =
ROIs - Element | Mame | Color |
User Defined |E| #1-5tandard #1-Standard . -
"""""""" | o #2-5tandard #2-5tandard | -
All #3-5tandard #3-Standard -
Unsorted
Alexa Fluors
Cyanine Dyes

Search: ll
#1-5tandard
#2-5tandard
#3-5tandard

500

Linmix

& HEH|

| Close

Add button

Figure 6.3-32 Spectral Unmixing Setting
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5. Click the [Unmix] button to open the unmixed image window separately from the Frozen window.

Spectral Unmixing Setting [H&J

Source Elements Unmixing Elements

Category: [” Fast Unmix [~ Add Remainder Channel ™ | | 5|
[ROI: | - Element Name | color |

User Dgﬁned » |=| #1-5tandard #1-5tandard . -

From Blind Unmixing | #2-standard #2-Standard o [ 2
"7 #3-5tandard #3-Standard -

Al

Unsorted

Alexa Fluors -

© & HE

Unmix I Close I

Unmix button
Figure 6.3-33 Spectral Unmixing Setting

[=] Unmixing* — (e ]
| A= T I W I - I [@ = @ @ s~

="

[Umcalibrated  [312hit 512 « 512 pixels IR0

Figure 6.3-34 Spectral Unmixing view

*  In addition to specifying using the ROI area, wavelength information can be separated by
specifying the reagent in use.

However, noise provided upon image acquisition may appear.
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*  Specifying the background color of ROI.
As shown below, specify the ROI area in the part to be designated as the background color.
Right-click the mouse on the created ROI area to display a menu.
From the menu, select [Use as Background ROI].

[# NIS-Flements AR - [Frozen]

Ele Edit Acquire ration Image Binary Measure Reference Macrg View Devices Window Applications Help
B PHY a2 Pe0BE|e -3 T aeASBe 3 s |hd 6 osome- Actions on ROI 4 (Ellipse)
fd Frozen -0o8a
Ew_@’-v@wxa-wm?ﬁ @B & o mes - Delete ROI
A~Et“[':ﬁ“ Crop | E5lRor Edit. | B | [
Duplicate ROI
Lock ROI

Actions on 1 Selected ROT
# Use as Standard ROI

Use as Background ROI

Actions on ROI 4 (Ellipse)
Delete ROI Use as Reference ROI
Duplicate RO

Use as Stimulation ROI
Lock ROT

i I d
Actlons on'giSelected ROT Delete Selected ROIs
@ Use as Standard ROI

Use as Background ROL Duplicate Selected ROIs

3 Use as Reference ROI
£ Use as Stimulation ROT Lock All Selected ROIs

Delete Selected ROIs Copy Selected ROIs
Duplicate Selected ROIs
Lock All Selected ROIs

Remove Selected ROIs Touching Image Bordes

Copy Selected ROIs

&0 2 Remove Selected ROIs Touching Image Bordes Actions on All ROIs
[Drcalirated  [32x1 2bit 512 % 612 pixels [m7aT S — Select All ROIS Ctri+A

Select All ROIs Ctri+A

T Delete All ROIs

Lock All ROIs LOCk A” ROIs

Copy All ROIs.

Remove All ROIs Touching Image Borders Copy All ROIs

ROI Properties... Remove All ROIs Touching Image Borders
ROI Properties...

Figure 6.3-35 Changing the setting of the ROI area
bd Frozen - ([ x|

P s Al X B -4 - ek B [@[= [ @ @ s~
g m e || | @ | = — | Bore | Biror e | & | B

4

?l

4

al

4

‘4‘4‘4

4

4

[Umcalibrated  [3312hit 512 « 512 pixels [IN/AT

Figure 6.3-36 Spectral Unmixing view
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6.3.4.2

Spectral Unmixing Setting

(1)

(4) ®) (6)(7) (8) (9)(10)(11)

Spectral Unmixing Setting I 1] —E @
Source Elements Inmixing Elements
Category: (~ Fast Unmix " Add Remainder Channel = H | | 5
ROIs - Element | Mame | Color |
User Defined |§| #1-5tandard #1-5tandard [ (12)
"""""""" | o #2-5tandard #2-5tandard | -
All #3-5tandard #3-5tandard [
Unsorted
Alexa Fluors
Cyanine Dyes =
Search: EI 9
#1-Standard —
#2-5tandard
#3-Standard
- AEE=]=|
Unmix | Close |
3) (13) (14) ©
Figure 6.3-37 Spectral Unmixing Setting
Table 6.3-2 Summary of Spectral Unmixing Setting functions (sheet 1/2)
Name Function
Displays the category of the ROI, user-registered wavelength information,
(1) |Category:
reagent, etc.
@) |Add> Selects the elements of the target to be separated from [Elements:] and
adds to [Unmixing Elements].
(3) |Elements: Selects the elements of the target to be separated.
) If check is turned “ON”, the calculation algorithm is simplified and
(4) |Fast Unmix . . . .
higher-speed separation is performed compared with normal Unmix.
This function enables calculation of remainder data in the Unmixing
calculation.
(5) | Add Remainder Channel When selected, the remainder data is shown as an image in the Unmixing
calculation result.
When deselected, the remainder data is not shown.
(6) |Open __; Retrieves the setting information saved in an XML file.
(7) |Save l.'i" Writes the setting information in an XML file and saves it.
Move the Element . .
(8) r Brings the selected Element to one line above.

one line Up

Move the Element
one line down

¥ Brings the selected Element to one line below.
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Table 6.3-2 Summary of Spectral Unmixing Setting functions (sheet 2/2)

Name Function
(10) | Remove the Element .r{ Removes the selected Element.
(11) | Remove all M=, | Removes all Elements.
(12) | Color The graph color and post-Unmix image can be set to any color.

Enabled only when [User Defined] or [From Blind Unmixing] is selected for
(13) | Remove Spectra [Category:].

Removes the items selected in [Elements:].

Enabled only when [User Defined] or [From Blind Unmixing] is selected for

(14) | Rename Spectrum [Category:].

~

Changes the names of items selected in [Elements:].

Note
<Remainder data>

The Remainder data is used as a quality standard for the data produced by the Unmix calculation.
The Remainder data is represented as an absolute value for the total of differences between
measurement data (b) and the total of Unmixed data (a).

(a) Total of unmixed data: (k) Spectrum for measurement data: Femainder = | (-(a) |

S =3 ke R(A)a Remainder = 3 |[S(.2) - E(A) |

S A0 = total unmixed data E( A= measurement data
In=unmixed data R A3 = data used as calculation elements

This data is added as one channel data to Unmixed data.
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6.3.5 Live Unmixing

Live observation is available in the state where spectral images are separated for each wavelength.

6.3.5.1 Displaying the Live Unmixing

1. Specify the wavelength to be separated in the spectral image using the ROI area.

@Frozen -04
Toull [ (Al W Al - LA - | ek B EN=IERC LT

(et | | @ |[B = — | Ocree | ERor Edit. | B

Specify the ROI area
with ROI drawing tool

450 500
LT T

|Uncalibrated  [33x12bit: 512 x 512 pixels I

Figure 6.3-38 Specify the ROI area (Spectral image)

2. Open the [Spectral Unmixing Setting]
it Acquire Calibration |Image | Binary Measure Reference Macro View Devices Window Applications Help

D Contrast. shifteN |55 3y &% 22 B 5" | ka (3 [ Customize ~

Local Contrast... -0B8

dialog box.

Iz} - Component Contrast... crisshiftsN %7

Select [Image] -> [Spectral Unmixing A Il ,

Background ,

Smooth... shift+s
Median Filter.

w

Setting...] on the menu bar.

Image Denoising...
Low-Pass Filter...
Homoagenization.

Sharpen 3

HHCHEE RS

HDREE (S E

ND Processing >

Detect »

Morphology »

i)

More Convolutions »

o crop...

Splt Image...

< B

Size

Convert

M Jmage Reaistration.. =

572 i Syl Ui Seira

Blind Unmixing...
Unmixing with Last Settings
Manage Stored Spectra...
7] Treat a5 spectral
L Spectrum Profile

Figure 6.3-39 Displaying the Spectral Unmixing Setting dialog box
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3. If[ROIs] is selected from [Category:] in [Source Elements], [Elements:] displays the elements
(ROIs) of the target to be separated.

ROls
.
Spectral Unmi;| ing Setting [—&J
—5Source Eleme [ ts —Unmixing Elements
: i i GHIt %%
Category: [~ Fast Unmix [~ Add Remainder Channel : A E
Element | MName | Calor
TEer e #1-5tandard #1-5tandard ]
From Blind Unmixing #2-Standard #2-Standard [
S #3-5tandard #3-5tandard |
Al
Unsorted
Alexa Fluors -
Search: 5‘ <

0
#2-5tandard
#3-5tandard

650

Elements

Figure 6.3-40 Spectral Unmixing Setting

4. Using the [Add] button, add the elements of the target to be separated from [Elements:] in [Source
Elements] to [Unmixing Elements].

Spectral Unmixing Setting ["&J
Source Elements Unmixing Elements
Category: [~ Fast Unmix [~ Add Remainder Channel = FI | | L
-~ Element Name | Color |
User Defined |=| #1-5tandard #1-5tandard [
From Blind Linmixing b #2-Standard #2-Standard -
I #3-5tandard #3-5tandard | |Ad
Al
Unsorted
Alexa Fluors -

Search: il

500

© & HE

Unmix | Close |

Add button

Figure 6.3-41 Spectral Unmixing Setting

105



Chapter 6 Detection Mode (Spectral Detector)

5. Click the [Close] button to determine the wavelength you want to separate.
(If you click the [Unmix] button instead, normal Unmix image starts to be captured.)

Spectral Unmixing Setting [WE&NJ
Source Elements Unmixing Elements
Category: [” Fast Unmix [~ Add Remainder Channel ™ | | S|
ROIs l - Element | Name
User Dgﬁned » |=| #1-5tandard #1-5tandard
From Blind Unmixing i #2-5tandard #2-5tandard
"7 #3-5tandard #3-5tandard
Al
Unsorted
Alexa Fluors -
Search: il

500

HE & HE

Unmix | Close |

Close button
Figure 6.3-42 Spectral Unmixing Setting

In addition to specifying using the ROI area, wavelength information can be separated by
specifying the reagent in use.
However, noise provided upon image acquisition may appear.

6. Click the [Live Unmixing] button on the horizontal toolbar.

If the wavelength to be separated is not specified, the message of “Invalid unmixing definition no
unmixing elements defined.” appears.

Live Unmixing button

5 NIS-Elements AR - [Frozen] L T 00000 |

File Edit Acquire Calibration Image \n7ry  Measure Reference Macro Miew Devices Window Applications F

‘PHY a2 E|g-2- P AR S Hwid 5ndHEo

Rl il X Bl - L~ | b S [@[E[ @ Qs -
=N A ) @ = — | Ooree | BRI Edi. | B | B

sl
,? bd Frozen Sl x|
Q
‘;i“'

-

4

Figure 6.3-43 Live Unmixing
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Alternative method of switching to Live

ge | Binary Meosure Reference Macro View. s Window Applcations Help.

.. Shiten @ 3| ) Custonie -
Unmixing T, w ==
As shown in the figure on the right, select o o-
[Image] -> [Live Unmixing] on the menu . - EE
bar. o =
B ND Processing Ny P
- R
e .
NESTHENMREEEEEE  image Regstration.. =
[Uncalbrated  [E3x12bit 519 <& - ~ 7]
|

Figure 6.3-44 Switching to Live Unmixing

7. Click the [Live] button, the live image is switched to the Unmix live image.

C2 Settings =

AEEIUIrE
. Detector b s I”" Close mechanical shutter during experiment
Live Y, gy
Live button | | -vl EV;,;MI Chseries [ione <] Laser
FlndMode DAPI m Resolution | 5.0
,\%6 o . FITC 488.0 Channels |32
[ b Binning | 1

Figure 6.3-45 Acquiring the Unmix live image

@Live
R 13 bl X A - -

=2 —||§|Crnp|

_ml(x]
c [BE[n @ ooy~
RoL Edit. | B | BB

1

K

4

[Uncalibrated  [3x1 512 x 512 pixelz [ra]

Figure 6.3-46 Live Unmixing

*

Click the [Live Unmixing] button or select [Image] -> [Live Unmixing] on the menu bar again to
return to the regular live image.
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6.3.6 Blind Unmix

Automatically search for typical spectra and display an Unmix image separated by the spectral wavelength
information.

If wavelengths overlap (because multiple reagents are in use) and differences are hard to identify,
wavelength information can be separated and displayed.

Blind Unmix allows automatic separation by specifying the number of classifications or separation without
specifying the number of classifications by using “Auto Search.”

6.3.6.1 Displaying the Blind Unmix Image

1. Open the [Unmix] dialog box while the acquired

spectral image is displayed. Blind Unmixing L—J
Select [Image] -> [Blind Unmixing...] on the Numher of Chassifotions
menu bar.
("2
2. To specify the number of classifications, select o
one from “2” to “4” in the Number of -
Classifications pane.
P o " Auto Search
Select “Auto Search” when not specifying the
number of classifications.
3. Click the [Find] button to execute the Blind Background | 0
Unmix.
On completion of Blind Unmix, an image [ Remainder Find
window opens for the image unmixed with the . #

detected spectra. Figure 6.3-47 Blind Unmix dialog box

[=]Unmixing 1* oo
L i X A - | 5 . EIEIERC RSN

5 Al (! Channsl 0 > @ Channsl 1 > & Channsel 2 > W Chann=l 3 > Custom

|Unca|ibrated |4x1 2hit: 512 x 512 pixels |[N,-"P|]

Figure 6.3-48 Spectral Unmixing view
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Chapter 6 Detection Mode (Spectral Detector)

6.3.6.2 Setting for Blind Unmix Dialog Box

Blind Unmixing Lii-J
—MNumber of Classifications ———
iz
™ 3
4
" Auto Search
(2) Background | O
@) U [~ Remainder Find l |J

Figure 6.3-49 Blind Unmix dialog box

“4)

Table 6.3-3  Summary of Blind Unmix dialog box functions

Name Function

spectral wavelength information.

(1) | Number of Classifications

Allows you to select the number of classifications for automatic separation of

Selects one from “2” to “4” to automatically separate the spectral wavelength
information by the specified number of classifications.

Selects “Auto Search” to automatically separate the spectral wavelength
information without specifying the number of classifications.

noise.

(2) |Back d 0 to 4095 is specifiable.
ackgroun

Allows you to set the threshold for elimination of the background offset

For a 16-bit spectral image, 0 to 65535 is specifiable.
(Specifying the maximum value causes all to be regarded as background
offset noise and no spectral wavelength information to be detected.)

calculation.

This function enables calculation of remainder data in the Unmixing

(3) |Remainder When selected, the remainder data is shown as an image in the Unmixing

calculation result.

When deselected, the remainder data is not shown.

(4) |Find Starts automatic detection of the spectral wavelength information.
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JAll Detection Mode (Virtual Filter) ——

This chapter describes settings for the Virtual Filter mode.

The Virtual Filter is a function that provides up to four binning groups for up to 32 channels spectral data and
adjusts brightness of each group.

71 Filter and Dye window

This window enables to set the Optical path.

The Virtual Filter detection mode can be used when the optical path changeover lever on the C2 scan head is
set to the [Spectrum] position and the Virtual Filter (VF) is selected as the detection mode in the Optical path
window.

711 Structure of Filter and Dye Window

M

| | I Detecto - . Close mechanical shutter during experiment (6)
- Eye Port
e Fol

(2) : Chseries  |jygne Laser Emission
| I
T |Hoechstssszs | 430-480
®) Ch2 | Alexa 488 antibody | 488.0 430-540
chz | Alx5496 | | 543.5 540-630
ror0: |
(4) ™ on I B IN our! | (5)

Figure 7.1-1  Filter and Dye window (Virtual Filter mode-use)

Table 7.1-1 Functions of Filter and Dye window (Virtual Filter mode-use)

Name Function

Indicates that the Virtual Filter detection mode [VF] is used when the optical path
(1) |Detector changeover lever on the C2 scan head is set to the [Spectrum] position and the
Virtual Filter (VF) is selected as the detection mode in the Optical path window.

Opens the Optical path window.
(2) | Setting button To use, select the detector, the dichroic mirror, the channel, fluorescence dye for each
channel, laser and others.

3) |stat Indicates for the settings for each channel (fluorescence dye name, laser wavelength,
atus
and wavelength band to be acquired).

(4) |TD Indicates the status of the motorized transmitted detector.

Sets/removes the motorized transmitted detector in/from the optical path.
(IN = Set in the optical path/ OUT = Remove from the optical path)

(5) | TD IN/OUT button | As for the case where the TD IN/OUT button is not displayed, it will be displayed
when the motorized transmitted detector is set in the optical path in the Optical path
window.

Close mechanical |If unchecked, the shutter remains open during the ND image acquisition.
(6) |shutter during As the shutter is not opened/closed every image acquisition, the time for the image
experiment acquisition can be shortened. However, the laser remains emitted during the interval.

(7) |Eye Port button Changes optical path to eye port.
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e Optical Configuration

Individual data items set in the Virtual Filter mode can be managed collectively with the [Optical
Configuration] dialog box.

“NIS-Elements C” allows the user to store and retrieve the following settings: the laser power for
image acquisition, offset of the transmission detector, PMT offset, channel selection, pinhole size,
photo activation laser selection, the laser power for photo activation, averages, scan area and others.
For storing and retrieving the [Optical Configuration] settings, see the sections concerning the
optical configuration in the “NIS-Elements Advanced Research User's Guide.”

71.2 Setting the Optical Path

Click the [Setting] button of “Filter and Dye” window to display the Optical path window.

The Virtual Filter detection mode [VF] setting screen is displayed when the optical path changeover lever on
the C2 scan head is set to the [Spectrum] position and the Virtual Filter (VF) is selected as the detection
mode in the Optical path window.

There are two modes available for Optical path setting, [Auto] and [Manual].
Normally, the auto mode should be used.

Filter and Dye

I - Detector  sm e we mm [~ Close mechanical shutter during experiment
Setting button %‘ Eye portl Ch series m Laser Emission
[Hoechst33528 | 430430
€h2 ) | Alexa 488 antibody | © 480 480-540
chz  |AlkS% | ¢ 5435 540-630
[ToTo3 | 630750
™ on [& ol

Figure 7.1-2  Filter and Dye window (Virtual Filter mode-use)

o]
Resolution [10.0 -
Channels [32 -
Binning 1
T
450 500

F7 [EEN] [niexa 48 antt | [55.000 | - 430-540
W [eh3 [[ansss | [sses00 <] - | 540-630
~ EXlforos ~] [esm000 <] - 530-750

N\ oM feme o]

S
© ] ;
|

———-____—‘

Transritted Detectar c,

= [

ey o | e 7o |

430-480

oK Cancel

Figure 7.1-3 Optical path window (for auto mode, Virtual Filter mode-use)
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713

Optical Path Window

Switching Tab

(1) ——

(2) =

(3) =

(8)
= &
\ v [ )5 [ ©
E (T o | N
IR [ f o \
f Resolution Il-l-] -
% Binning 1
% -|.".‘éﬂ‘......‘{5;u.@...\éﬂm.ﬁ...‘
288 % W~ EEM [ roechstsssza  fl[40s.000 > | - - - - EN e 2z 230 (10)
g = =
% W!‘|A\exa 436 antbor | 488.000 v —.7‘ 430-540
i IV [ €hd ] aixse6 [543.500 v || - - - e [T T e 540630
% ~ [ or03 (637,000 > | - -- - e R 630 750
S0 | tstom f[es 200 | (11)

P

)i

2ctral Free Band

@) ‘

Transmitted Detector

=]

-

7
—":;/ : a
iy :

(12)

oK | Cancel T ( 1 3)

Figure 7.1-4  Optical path window (for manual mode, Virtual Filter mode-use)

Table 7.1-2

Functions of Optical path window (Virtual Filter mode-use) (sheet 1/2)

Name

Function

Detection mode
selection button

=]

Enabled to select the Virtual Filter mode.

Binning is performed for the spectral data of the concurrent 32 channels
to group it into up to four groups, enabling acquisition of an image of light
of a specified wavelength range.

Selects the

desired mode for setting the Optical path.

Activates the auto mode.
Once the fluorescence dye to be used is selected, the appropriate laser,

2) | Mode selector Auts] | the dichroic mirror, and the wavelength range acquired from the virtual
channel are automatically selected.
Activates the manual mode.
—_— Enables to set all of the laser, the dichroic mirror, and the wavelength
range acquired from the virtual channel to be used manually.
_ Displays the current setting for the laser.
Excitation laser . . . . . .
(3) indicator The currently set laser icon is displayed in a large size, and the optical path is
indicated.
Transmitted ‘E'I Brings the transmitted detector into the Optical path, to enable the ability.
(4) |detector selection

button

Bl

Brings the transmitted detector out of the Optical path, to disable the
ability.
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Table 7.1-2  Functions of Optical path window (Virtual Filter mode-use) (sheet 2/2)

Name Function
Channel selection
(5) Enables to select the channels to be used. (Up to 4 channel.)
check box
®) Channel color Displays the [Color Selection] dialog box, enables to set the desired color for each
setting button channel.

Fluorescence dye In auto mode Selects the fluorescence dye name to be used for each channel.

() -
selection/input: In manual mode |Enters any desired fluorescence dye name for each channel.

o These fields are only effective while in the manual mode.
Excitation laser . . . )
(8) lect Enables to set the laser wavelength that is set with the software configuration,
selec
regardless of the setting of the Filter block display/select.

Provides the following information:

- Wavelength band for which to acquire images (shown in color and value for each
channel)

(9) |Rainbow chart - Spectral profile of fluorescence dye

- Excitation laser for fluorescence dye

- A color band indicating the wavelengths in the entire band (400 to 750 nm)

- Scale of the wavelengths in the entire band (400 to 750 nm)

Acquisition range Specifies the laser wavelength range to be acquired for each virtual channel.

(10) | for each virtual * When shifting the slider bar in Auto mode, the Mode selector changes to manual
channel slider bar mode.

1st Dichroic mirror | These fields are only effective while in the manual mode.

select Enables to manually select the 1st Dichroic mirror to be used.
(12) | OK button Determines the Optical path settings applied and closes the Optical path window.
(13) | Cancel button Discards the Optical path settings applied and closes the Optical path window.

e About switching between SD and VF
SD — VF: The last settings in the Virtual Filter mode are recalled.

VF — SD: The last settings in the Spectral Detector mode are recalled.

o About the setting condition when the setting mode is switched

Auto mode — Manual mode:
The entire settings in the Auto mode are retained.

Manual mode — Auto mode:
The fluorescence dye with the same channel name as set in the manual mode is
automatically selected.
If the same fluorescence dye name does not exist in the list, a fluorescence dye
detectable by the laser wavelength is automatically selected from the list.

In the Auto mode, the resolution and the number of channels are automatically set so as to
accommodate the wavelength range to detect all of the selected fluorescence dyes.
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71.4 Optical Path Window Switching Tab

By selecting the manual mode at setting mode, the tab for switching between [Detector] and [Grating
Settings] is displayed on the right top of the Optical path window.

7.1.41 Detector Tab

Excitation laser select Rainbow chart

EETAGT M Grating Settings 7~ N\

(1)_|o Resolution IlD.D vl
(2)—|—o Channels |32 vl

(3) =0 Binning 1

V| IEEW| Hoechst33szs  [408.000 |
Channel selection —

check box — ===—==o " -l Alexa 488 antibod {438,000 ~
V| ekt Abxs4s 543.500 ¥

W m“ TOTO3 &37.000

Channel color setting _' T

button Fluorescence dye selection/input: 4)
Figure 7.1-5 Optical path window (Detector tab)
Table 7.1-3 Functions of Detector tab
Name Function
(1) |Resolution Displays the wavelength resolution currently set.
(2) |Channels Displays the number of channels (number of PMTs) currently set.
(3) |Binning The number of channel binning is fixed to 1.

Specifies the laser wavelength range to be acquired for each virtual channel.
Acquisition range for

(4) |each virtual channel
slider bar

The wavelength range can be overlapped between channels.
The settable range is the grating range (the gray zone indicated in the rainbow
chart).
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71.4.2 Grating Settings Tab

The [Grating Settings] tab is displayed only when the manual mode is selected at setting mode.

Set the range for grating and set the wavelength range for the channels selected within the range.

(1) e Rzsoluition |1[] ] I

(2) e Channels

TS "l Grating Settings |

Rainbow chart

Fﬂ“r—memsmszs [408.000 ~| m
F!“ Alexa 488 antibod [488.000 +| |

L]

Lv

| |
®) (6) ®)

Figure 7.1-6  Optical path window (Grating Settings tab)

Table 7.1-4  Functions of Grating Settings tab

(4)

7 [EhE [ absas [543.500 - | 513rt|43n.nn_<|j Al 1|J End [750. DDJ o (7)
I chs (EEICE 537.000_~| ] ] |E] [Blrl

Name Function
. Selects a wavelength resolution.
(1) |Resolution
Selectable from 2.5, 5, or 10nm.
(2) |Channels The number of channel is fixed to 32.
(3) |Binning The number of channel binning is fixed to 1.

Grating range

Sets a wavelength range in a wavelength range from 400nm to 750nm.

(4) ting b The range depends on the grating resolution.
setting bar
9 It is shiftable horizontally but the width of the bar cannot be reduced.
5) | Start Displays the start wavelength of the Grating range currently selected.
a
The right or left button cannot be use in Virtual Filter mode.
©) |Al In the currently selected wavelength range, enables shifting to the right or left in units of
0.25nm without changing the width of the wavelength.
@ |End Displays the end wavelength of the Grating range currently selected.
n
The right or left button cannot be use in Virtual Filter mode.
Enlarges the rainbow chart.
(8) |Enlarge button

The display is switched in three levels.

If the grating range is changed in the Grating Settings tab, return to the Detector tab and reset the

acquisition range for each virtual channel.
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7.2 Acquisition Window

The Acquisition window enables to set PMT brightness (detection sensitivity), laser power, and pinhole size.

7.21 Structure of Acquisition Window

(4) (5) (6) (7)
I

(1) Laser Power Monitor l@ @J
Ch1 Hoechst3352s W Ch2 Alexa 488 anmoody Laser 488.0 |
@) Gain do:l > ]_ 0 Gain 4] > J 0
<« ommm@ > [36| 66 <« mmm— b [@0 o | Displays laser
- power value
3) W Ch3 Alk546 L ser 543.5 Ch4 TOTO3
Gain L1 I ]_ 0 Gain 4 . > J 0
[E=] « O———|> =} o [Leser | «@Q———» [50 00
(8) :SiHV <« = —|» [ o 2
Hy 4 O L 24 (10)
©) l“‘:O:"]_l-‘A.U. Offset o —— :.p]—g
]m AHome 300 um <-
thickness of optical section : 1,23 uw
Optical Resolution : 0,12 um Eﬂlze_l

11)  (12) (13)

Figure 7.2-1  Acquisition window (Virtual Filter mode-use)

Table 7.21 Functions of Acquisition window (Virtual Filter mode-use) (sheet 1/2)

Name Function

Displays the laser power value (integer obtained after A/D conversion

divided by 10) of the current channel by clicking this button.
(1) |Laser power monitor button
During the image acquisition, the laser power cannot be measured and this

button is grayed out.

Brightness adjustment for For each of the virtual channels, use the Gain and Laser controls to adjust
each channel the brightness of the live image.

. Selects the virtual channels (Ch1 to Ch4, and/or TD) to acquire the desired
(3) | Channel selection . ) )
images. Do this by adding a check mark.

Selects whether the laser is emitted or not.

Laser
The laser is emitted.
(4) |Laser ON/OFF button ON status
The laser is not emitted.
Laser
When switched from OFF to ON, the laser power value set in
OFF status the previous ON status is applied.
(5) Fluorescence dye name The fluorescence dye name specified in the Optical path window is
indication indicated.
(6) |Channel color Displays the channel color specified in the Optical path window.

(7) |Laser wavelength indication | The currently selected laser wavelength is indicated.

116



Chapter 7 Detection Mode (Virtual Filter)

Table 7.21 Functions of Acquisition window (Virtual Filter mode-use) (sheet 2/2)

Name

Function

(8)

Si HV

Adjusts HV of the Spectral detector.

©)

Pinhole

Adjusts the pinhole size.
For pinhole size, see Section 7.2.3, “Setting the Pinhole.”

Brightness adjustment for
transmitted detector

For the transmitted detector, use the HV and Offset controls to adjust the
brightness of the live image.

Automatically adjusts the Si HV value (Si HV gain) of the currently selected

(11) | AG button channel to the optimum values.
For Auto Gain, see Section 7.2.4, “Auto Gain.”
Sets the ratio of saturation pixels used for automatic Si HV gain correction.
The dialog box for range of the ratio of saturation pixels settings appears
(12) | Auto Gain setting button when this button is clicked.

For Setting for Ratio of saturation pixels, see “Setting for Ratio of saturation
pixels” in the Section 7.2.4, “Auto Gain.”

Optimize button

Displays the [XYZ Size Setup] dialog box.

In the [XYZ Size Setup] dialog box, the calculation method of the
recommended values of the resolution, zoom magnification, and Z stack
step size can be set.

For [XYZ Size Setup] dialog box, see Section 7.2.1.1, “Recommended Value
Indication/Automatic Application” in the next page.
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7.211

Recommended Value Indication/Automatic Application

By the function of the recommended value indication/automatic application, the recommended values of the
appropriate resolution, zoom magnification, and Z stack step size are calculated based on the objective type

and the selected excitation wavelength.
Using the calculated recommended values enables the image acquisition clearer and with less damage to

the specimen.

Recommended Value Automatic Application

To automatically apply the recommended values to the parameters, set the [Nyquist XY] button of the Scan

Area window to ON.

Indicates the
recommended
value of the
resolution.

C2 5can Area x

@ — | @oor | IR Edit. | B 5B

Nyquist XY button

Zoom: | B
Pixel size: [0.25 | wyaistxy | ¢
Scan size: Jﬂ Rotation: ]0— 5'
Width: 512 Height: | 512

Dwell time: 1.2 ps

Pixel size: 0,25 pm

Z step size: 0.07 pm

Optical resolution: 0,07 pm

Optical sectioning: 0. 28 pm

Figure 7.2-2

Scan Direction

Scan Size

Scan Speed

fz 2] =
142 - il Frame sec(Pixel Dwell:4.8 u sec)

Scan Area window

Zoom

S —

1.000
I 5.308x recommend
|

. | :O: [ 3
I—_|4BB.D = 4k Home

13 au
30,0 um  =-

Figure 7.2-3

thickness of optical section : 1.23 um
Optical Resolution : 0,12 um

Optimize I

Location of Recommended Value Indication

Indicates the
recommended
value of the
scan
magnification.

*  When the laser or objective in use is changed, the recommended values are recalculated, and newly

indicated and automatically applied.
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Recommended Value Settings

Detailed settings of the recommended values are made in the [XYZ Size Setup] dialog box that is displayed
by clicking the [Optimize] button of the Acquisition window.

If the [Nyquist XY] button of the Scan Area window is ON, the recommended values are automatically
applied to the parameters.

Or if the [Nyquist XY] button is OFF, the recommended values of the scan size and zoom are indicated in the
Scan setting window.

XYZ Size Setup [

Keep Pixel Size (XY)
(1) [ Zoom Preference

Dwell time: same
FOV: different
Mum.Pixels: same

(2) " Resolution Preference | Use Cropping 3)
Dwell time: different

FQOV: same if not cropped
Mum.Pixels: same if cropped
(4) Suggested Step (Z)

* Recommended (Z ~ 1/3 FWHM)
" Half Qverlap (Z = 1,2 FWHM)
" Minimum Overlap (Z = FWHM)

" Perfect Voxel (Z =% =)

®)

Cancel : U (6)

|

Figure 7.2-4 XYZ Size Setup dialog box

Table 7.2-2  Functions of XYZ Size Setup dialog box

Name Function
When the [Nyquist XY] button is ON, keeps the scan size and applied the
(1) | Zoom Preference
recommended value of the zoom.
2 Resolution When the [Nyquist XY] button is ON, keeps the zoom and applied the recommended
Preference value of the scan size.
(3) |Use Cropping Fits the scan size in detail by using Crop Scan.
Sets the Z step size calculation method.
Approximately one third of the thickness of optical
Recommend (Z~1/3 FWHM) )
section (FWHM value).
One half of the thickness of optical section (FWHM
(4) |Suggested Step (2) | it Overlap (z=1/2 FWHM) P (
value).
Minimum Overlap (Z=FWHM) | The thickness of optical section (FWHM value).
Perfect Voxel (Z=X=Y) Value same as the pixel size.
(5) | OK button Determines the XYZ Size Setup applied and closes the [XYZ Size Setup] dialog box.
(6) |Cancel button Discards the XYZ Size Setup applied and closes the [XYZ Size Setup] dialog box.
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7.2.2 Setting Image Brightness

For the live images of each Virtual channel, adjust Gain, Laser, Si HV, HV (TD), and Offset (TD) to obtain
clear images.

~ Acquisition e
Laser Power Monitor

Ch1 Hoechst33523 Laser 408.0 W Ch2  Alexa 488 antibody Laser 488.0
Gain 4Q) .4 J 0 Gain 4] > J 0
<« ommm@— > [0 56 4 mm=r— P [0 g0

W Ch3 Alks4s Laser 543.5 Ch4 TOTO3 Laser 637.0

Gain (] > J 0 Gain 4 . > J 0 (1)

«air— > [0 a7 A@———— > [0 o 1' 2
3) lsn—w b I e () se— 163 ‘WTD ‘

[ HY s B L ) I 4)

<4 \:O:' b [ 13 Ay Offet o == j—— P | o | (5)

]m A Home 300 um <-

thickness of optical section : 1.23 um

Optical Resolution : 0.12 um Optimize I

Figure 7.2-5 Setting the live image brightness (Virtual Filter mode-use)

Table 7.2-3 Brightness adjustment functions for the live image (Virtual Filter mode-use)

Name Function

Sets the PMT Gain.

Slider bar: Slides to the right or left to set the gain value.
Arrow buttons: Click either arrow button to increase or decrease the gain value stepwise.
Direct entry in gain value display field: Type the desired setting value.

(1) |Gain

Sets the laser power value.

Slider bar: Slides to the right or left to set the laser power value.
Arrow buttons: Click either arrow button to increase or decrease the laser power value stepwise.
Direct entry in laser power value display field: Type the desired setting value.

(2) |Laser

Adjusts HV of the Spectral detector. (Applied to all Virtual channel groups.)

Slider bar: Slides to the right or left to set the Si HV value.
Arrow buttons: Click either arrow button to increase or decrease the Si HV value stepwise.
Direct entry in Si HV value display field: Type the desired setting value.

(3) |SiHV

Sets the voltage to be applied to the transmitted detector.

Slider bar: Slides to the right or left to set the HV value.
Arrow buttons: Click either arrow button to increase or decrease the HV value stepwise.
Direct entry in HV value display field: Type the desired setting value.

(4) |HV

Sets the offset value of the transmitted detector.

Slider bar: Slides to the right or left to set the offset value.

(5) | Offset
Arrow buttons: Click either arrow button to increase or decrease the offset value stepwise.

Direct entry in offset value display field: Type the desired setting value.
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PMT Overload

If too much gain is applied to the illumination intensity, the gain is automatically shut down to
protect PMT and/or transmitted detector (TD), and then following [PMT Overload] dialog box is
displayed.

In this case, the Si HV of Spectral Detector and/or TD HV value becomes “0”.

To continue the adjustment, set the Si HV and/or TD HV value again.

Dialeg lv-i&-*-_f

AcqCode: 1; EventCode: 2; Message: SpectrumPMT Overload

............ T I p— |

Figure 7.2-6 PMT Overload dialog box
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7.2.3 Setting the Pinhole
Laser Power Monitor
Ch1l Hoechst33528 Laser 408.0 ¥ ch2 Alexa 488 antibody Laser 488.0
Gain () | J 0 Gain 4] | 4 ] 0
<« ommm@— > [0 66 4 (P [w0 g0
W ch3 Alx546 Laser 543.5 ch4 TOTO3 Laser 637.0
Gain () L 4 J 0 Gain 4 . » J 0
1) ‘ e O —— > [0 6o Aa@———» [00 0o
(2) l"a’ 4 _— 7 F [ 13 ‘FTD
L HY 4 [ > ] 24
Fnhdel‘ ‘:(j:' [ Offset  — —— p o
(7) Ilm & Zome 30,0 um <
thickness of optical st |tion : 1.23 um
| Optical Resolution : 012 um Optimize I

®)

(6) (4)

(©)

Figure 7.2-7 Setting the Pinhole (Virtual Filter mode-use)

Table 7.2-4 Pinhole setting functions (Virtual Filter mode-use)

Name Function

Sets a pinhole size for C2 system.

Slider bar: Slides to the right or left to set the pinhole size. (Unit: A.U.)
Pinhole size setting Arrow buttons: Click either arrow button to increase or decrease the pinhole size
stepwise.

Direct entry in pinhole size display field: Type the desired setting value.

Displays the [A.U. Calculation Settings] dialog box to calculate the pinhole size.
(For A.U. Calculation Settings, see Section 7.2.3.1, “Calculation Settings for Pinhole
Size.”)

Pinhole button

Changes the pinhole to the predetermined home position.

The value of the home position can be changed in the [A.U. Calculation Settings]

(3) |Home
dialog box. (For A.U. Calculation Settings, see Section 7.2.3.1, “Calculation Settings
for Pinhole Size.”)
(4) |Pinhole size Indicates pinhole size of C2 system. (Unit: um)
thickness of optical . ) ) o
(5) ) Indicates the FWHM (full width at half maximum) of z airy disk.
section
. . The actual size of 1 pixel square calculated from the optical information (for
(6) |Optical Resolution o . . )
objectives and scan parameters) and the size acquired from an image.
Reference excitation | Selects the excitation wavelength as the reference of the automatic calculation of the
e wavelength for the | pinhole size from the laser wavelengths, or enter it manually in the [A.U. Calculation
pinhole size Settings] dialog box. (For A.U. Calculation Settings, see Section 7.2.3.1, “Calculation
calculation Settings for Pinhole Size.”)

122



Chapter 7 Detection Mode (Virtual Filter)

7.2.31

Calculation Settings for Pinhole Size

This section describes about the dialog box to calculate the pinhole size.

Click the [Pinhole] button in Acquisition window, the [A.U. Calculation Settings] dialog box appears.

(Usually, the [Recommend] is selected to enable automatic calculation. [Recommend] calculates the A.U.

value by using the Nikon-recommended EM and NA values.)

A.U. Calculation Settings

S5

’ 1.0 AU Pinhole Size =1, 22*EM/MNA Mag. [um]
(1 ) Recommend i,

I
(2) EM:emission wavelength[um]

(3) MNA:MNumerical Aperture

{+ Selected Laser wavelength + 40[nm]

Selected Laser wavelength 640.0 nm
400.0 nm

" Manual

" NA_obj(NA of objective lens)
{+ Min{MA_obj, MA_sample)

(4) | | “Airy™ Home Position 12 AU

¥ Keep A.LL

(6) ll oo |

(®)

Cancel : (7)

L

J

Figure 7.2-8 A.U. Calculation Settings dialog box
Table 7.2-5  A.U. Calculation Settings dialog box (sheet 1/2)
Name Function
0 Select calculation Recommend Sets parameters automatically. (Recommended)
method User Setting Allows the user to manually set parameters.
Calculates parameters by using the laser wavelength selected in the
pinhole combo box of the Acquisition window as the emission
Selected Laser wavelength (EM value).
wavelength
The wavelength displayed in the combo box is to be the laser
) EM:emission wavelength set in the Optical Setting window.
wavelength[um]
Allows the user to manually set parameters. (The parameter is
calculated with the input value as the emission wavelength (EM
Manual

value).)

Enter the value directly from the keyboard.

NA: Numerical
Aperture

Sets refractive index of the objective.

NA_obj(NA of
objective lens)

Regardless of whether or not the objective NA value exceeds the
refractive index of the sample (specimen), executes calculation by
using the objective NA as the calculation parameter.

Min(NA_obj,
NA_sample)

When the objective NA value does not exceed the refractive index of
the sample (specimen), executes calculation by using the objective
NA as the calculation parameter. When the objective NA value
exceeds the refractive index of the specimen, executes calculation
by using the specimen refractive index.
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Chapter 7 Detection Mode (Virtual Filter)

Table 7.2-5  A.U. Calculation Settings dialog box (sheet 2/2)

Name Function
Sets a home position of pinhole.
Enter the value directly from the keyboard.
“Airy” Home
(4) Position *  The pinhole size can be selected from six types in C2. Therefore, if the entered
value does not match any of the types, the size that is larger than and the closest to
the entered value is set as the home position.
When checked, the pinhole size is fixed by the A.U. when the selected wavelength or
objective is changed. (However changes by the um.)
Keep A.U. When unchecked, the pinhole size is fixed by the um. (However changes by the A.U.)
(5)
check box *  The pinhole size can be selected from six types in C2. Therefore, if the to-be-fixed
A.U. value does not match any of the types, the size that is larger than and the
closest to the A.U. value is selected.
Determines the A.U. Calculation Settings applied and closes the [A.U. Calculation
(6) | OK button

Settings] dialog box.

(7)

Cancel button

Discards the A.U. Calculation Settings applied and closes the [A.U. Calculation
Settings] dialog box.
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7.2.4 Auto Gain

Auto Gain is a function to automatically correct the value of Si HV gain to set the optimum image brightness.
Automatic Si HV gain correction is performed within the predetermined range of the ratio of saturation pixels.

Automatic Si HV gain correction is performed only Si HV.
For a TD, automatic adjustment is performed when it is selected.

After execution of Auto Gain, in the dialog box indicating the progress of Auto Gain, the correction values
actually used (Ratio of saturation pixels) are displayed.
If Auto Gain failed, “x” is indicated and the Si HV value returns to its original value.

* Auto Gain cannot be started during Scan.
¢ In line scan, Auto Gain is not executable.

¢ During execution of Auto Gain, do not execute manual adjustments in the Acquisition window.

Auto Gain button Auto Gain setting button
AP | )
Laser Power Monitor E’

Ch1 Hoechst33528 Laser 408.0 W Ch2 Alexa 438 antibody Laser 488.0
Gain 4) > J 0 Gain 4] > J 0
<« ommm@— > [0 o6 4 s P[50 oo

W Ch3 Alks4s Laser 543.5 Ch4 TOTO3 Laser 637.0

Gain <] | 4 J 0 Gain 4. > J )
[G=] « O——— > [ [Leser | «@—— » [0 00

vV ™
E LU I e () e— 163 ‘
Hy 4 O > ] 44
o] « =(O—— » 13 4, Oftet « —— ——» [ o
Home . B
]m Al 30,0 um <
thickness of optical section : 1.23 um
Optical Resolution : 0,12 um Optimize I

Figure 7.2-9 Execution of Auto Gain (Virtual Filter mode-use)

AutoGain calibration finished
Current ratio: ‘
Virtual Filter ~ 2.91% [ —— . Auto Gain status
Ratio criterion: min = 0.01%, max = 7% X .. Failed
Option button I™ Hide after finish . | ¥ ... Completed
% Use original gain J

2 Use current gain If checked, the window is automatically
closed when Auto Gain is completed.

Figure 7.2-10 Auto Gain progress
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Setting for Ratio of saturation pixels

Set the maximum and minimum value for the Ratio of saturation pixels used for automatic Si HV gain

correction.

Click the [Auto Gain Setting] button to display the [Auto gain setup] dialog box.
Set the maximum and minimum value for the ratio of saturation pixels in [Auto gain setup] dialog box.

+ Acquisition @

Laser Power Monitor

Ch1l Hoechst33528 ¥ Ch2 Alexa 488 antibody Laser 488.0

Gain 4] > J 0 Gain 4] > J 0
« omm@— > [0 ¢ « e P [0 g

¥ Ch3 Alk546

Laser 543.5 Ch4 TOTO3

Gain 4] > J 0 Gain < (i > J 0
_— & . — 1 .&s . ——
Figure 7.2-11 Displaying the Auto gain setup dialog box
Auto gain setup Iﬁ\
(1) | I Target Maximal Intensity: |75% -
(2) | | ¥ advanced Settings
(3) Overillumination Telerance (Area)
Minirurm 0 e
Maximum 0.5 =
(5)
|l
@ cancel | Defauit | ©)

., -

Figure 7.2-12 Setting for Ratio of saturation pixels

Table 7.2-6  Setting for Ratio of saturation pixels

Name

Function

Target Maximal

Specifies the application ratio of the setting of the ratio of saturation pixels.

1
™ Intensity Sets the percentage (%) of the maximum value to be applied.
(2) |Advanced Settings | If checked, advanced settings of the ratio of saturation pixels are enabled.
Overillumination Minimum Sets the minimum value for Ratio of saturation pixels.
(3)
Tolerance (Area) | \aximum | Sets the maximum value for Ratio of saturation pixels.
Determines the settings of Auto gain setup applied and closes the [Auto gain setup]
(4) | OK button )
dialog box.
Discards the settings of Auto gain setup applied and closes the [Auto gain setup]
(5) |Cancel button )
dialog box.
(6) |Default button Resets the set values to the default values.
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7.3  Various Views (Virtual Filter mode-use)

This section describes various Virtual Filter mode views.

7.31 Channel View Setting

7.31.1 Channel Mixed View

Images acquired in the Virtual Filter mode are displayed in the method suitable to the purpose.

The [All] tab is selected, all the virtual channels are mixed to display.

Fed Frozen _0ona
LY W X -]k [E[E[m & s~
| @ & = — | Blomn | Eror Edit B |

o-
o -
B -

4

[ -
[ I3

4

A -

]

o

]

A“ tab i Y All <I| Hoechst33528 ' gy Alexa 488 anﬂm Q.Nx54§’ W ICTo3 Y, Custom
||Unca||Drated [4:c12bit: 512 % 612 pixels [IN/B]

Figure 7.3-1  All image
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Each channel image

To display the image of each virtual channel, select the tab corresponding to the channel.

Fed Frozen -0B8
E%NXE'M'|H‘:}E€ ,@’ﬁm\:&\%wﬂﬂ% -
| @ ||# = — | Blown | Eror . | F | #

@ E

]

Virtual channel tabs

Hoach=:33528 ', g Alexa 4B8 antibody ', (g AkS46 ), ) TOTOZ I TD ), Custom [
e

(s —

Figure 7.3-2 Each channel image

F=d Frozen -08
B X B - -] e B E1E] IS NI
| @ || = — | Doree | Eror Ed. | | #

O-
N -
H -

o}

All'"'y, g Hoechst33528 Y, g Alexa 488 anﬁﬂ dﬂ%bﬁEﬁQ\ IOt 1_> 4TI
[Uncalbrated 19t 612 = 512 pivele [H7A] =

TD tab

Figure 7.3-3 TD image
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Custom image

Custom image displays a mixed image of selected multiple channels.

To change channels to be mixed, re-select channels.

Right-click on the [Custom] tab and a menu appears. Select [Properties...] on the menu.

The [Custom] dialog box appears to allow you to change the channels for the Custom View.

Hoechst33528 ', ) Alexa 488 antibody , i AbkS46

o ozmaral

[Urcalibrated

[412bit: 512 = 512 pixels

[INFa]

Custom tab

Extract selected channels

Properties...

@ Frozen

il X F-a-
@ |[A = — | Do | Elror Edit. | B | B

All'y, Wi Hoechst33528 Y, | Alexa 488 antibody

1 Ax546 ', | TOTO3 ), Custom / .

[Urealibrated

[#=1 20t 512 % 517 pixels [IN7A]

[@[= [ @ @ s~

Custom

“ml x|

S

[JHoechst33s2s
Alexa 488 anti...
Alx546
CTotos

Autoscale LUTs |
Reset LUTs |
Copy channels |
Extract channels |
Select all |

Deselect all |

Figure 7.3-4 Selecting channels (Custom image)
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io image

The Ratio image view is displayed.

Right-click on the window to display a menu.
Selecting [Ratio View] from the menu changes the window to the Ratio image.

Fzd Frozan -08
LY b lnl X A - L0 ak BR BB & & ms -
||@ = — | @cree | Eror Edit | B

ks

A il

(#) Live

©
E
4

Split Component View ! e

Ratio View B

Ratio Properties...
Display ND Information =

Hide Scrollbars

Paste As Mew Channel(s)
Paste As Brightfield <
£ New Optical Configuration...

Quick Calibration... —

Reuse Camera Settings

Rescaling Method

Image Properties... I, Ale+Enter

All Hoechst33528 ), g Alexa 488 antibody , i AxS46 , i TOTO3 ), Custor
[Uncalibrated  [4x12bit 512 x 512 pixels IRV

Figure 7.3-5 Displaying the Ratio image view

S x|
f‘g &8 ’@,ﬁ’? W=l 1000 % -
B = — | Bloen | Biror e | B | B

fed Frozen
g Al X & -4~

Eil el

§1|
;

", All', W Hoechst33526 ) g Aleca 488 antibody ', g AbS46 ', 8 TOTO3 ', Ratio Alx546/T0T03 /Custom /°
[Uncalibrated — [4x12bit 512 x 512 pixels |Ratio Be: 040 [INA]

Figure 7.3-6 Ratio image
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*

You can change the combination of channels to be displayed in the Ratio View.
Right-click on the window and a menu appears. Select [Ratio Properties...] on the menu.
The [Ratio Properties] dialog box appears to allow you to change the channels for the Ratio View

Ratio Properties (o2 [
Ratic View |
—Channels

Mumerator: B TOTOS | Background: |0
Denominator: | @ Al546 « | Background: |0

Manage background from the bg.probe button pull-down menu.

—Ratio Range

Min:]U Max: | 1.243 Auto range |

¥ Keep color scale in view ™ Use [Ca2+] calibration

ok |  camcel | oy | Hip |

Figure 7.3-7 Ratio Properties dialog box
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7.3.1.2 Split Channel View

Virtual channels are split into respective channels and displayed.

Click the [Split Components] button.

“All image” mixing all channels, respective channel images, “TD image”, “Ratio image”, “Custom
image” are displayed.

Split Components button

fed Frozen Nl x]
'_;u@gmxmvmvug@ [@[E 11 @ e mos -
| @ |[A = — | Do | Eror k. | & | B

R

%

o-
H-
o -

Ell
j

£ o

@ -

4

Figure 7.3-8 Frozen window

fed Frozen Sl x|
LimAX @-4- | EEBme [BHE o @s -
|@ @ = — | Oowee | ElrRor Edit. | -

Hoechst33528 ), @ Alexa <88 antibody 3 i AkS46 3, | TOTO3
[025 umspxe Mx12bit: 512 x 512 pixels [INAAT

Figure 7.3-9  Split channel view

*

For switching from Split channel view to Channel mixed view, click the [Split Components] button
again.
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n Scan Setting Window

This window enables to set scanning conditions, such as resolution, scan speed, and magnification.
The setting items in the Scan setting window vary, for example depending on the scan area.

In the Standard Detector mode [DU3], imaging is possible with 2048 x 2048 pixels at maximum. In the Spectral
Detector mode [SD] and Virtual Filter mode [VF], imaging is possible with 1024 x 1024 pixels at maximum.

8.1 Structure of Scan Setting Window

(1) Scan magnification

Zoom

|’ Scan Direction — 1.000
(1 ) Scan Size 512 - :I 512 512 recommend
L‘ Scan Speed 1 - :I Framefsec{Pixel Dwell: 1.9 u sec) 4, 803x rec)mme hd

() (3)

Figure 8.1-1 Scan setting window

Table 8.1-1 Summary of Scan setting window functions

Name Function

Scan Direction: Selects Unidirectional or Bidirectional scan.
Scan Size: Selects a resolution. (Unit=pixel)
Scan Speed: Selects a scan speed.

(1) | Scan setting Scan magnification: Sets a scan magnification.

For details of scanning setting parameters, see Section 8.3, “Scan Setting
Parameters.”

Scan Zoom Reset

2) Sets the scan magnification to 1.000.
button

Switch button for the

(3) _ , Returns to the previous setting.
previous setting
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Chapter 8 Scan Setting Window

8.2 Relationships among Scan Area Shape, Resolution, and
Scan Speed

This section describes the relationship of the resolution and scan speed in the Scan setting window, and the
relationship of the scan area shape set in the navigation mode versus the resolution and scan speed.

Relationship of Resolution and Scan Speed

Once a Scan Size (resolution) is set, the software automatically generates a list (see Table 8.2-1) of the scan
speeds available with that resolution, making them selectable from the Scan Speed pull-down menu.

For example, suppose you set the resolution for the Square scan area to X =512 and Y = 512 pixels, and
select the Unidirectional scan. Then, values listed in the Scan Speed pull-down menu are: 1/16, 1/8, 1/4, 1/2,
1, or 2 (enable selecting at 4X or higher scan magnification.)

* The performance at the scan speed is not guaranteed. It varies depending on the environment.

Retention of Scan Setting Parameters for Different Scan Areas

For each scan area shape, the Scan setting parameters that have been previously set are retained.
Once a scan area is selected in the navigation mode, the navigation mode displays the scan area that has
previously been set, and the Scan setting window displays the set values of Scan setting parameters.

Automatic Change of Scan Setting Parameters with Change in the Band Scan Area Shape

If the ratio of X and Y lengths of the Band scan area is changed:

Resolution: Does not change

Scan speed: Changes based on the new ratio of X and Y lengths, in a manner that gives the same pixel
dwell.
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Table 8.2-1 Combinations of resolution and scan speed (Square scan area)

Resolution
64 128 2048
(not available | (not available 256 512 1024 (not available
in VF mode) | in VF mode) in Spectral)
1/32 Uni-scan Uni-scan
1/24 Uni-scan Uni-scan
1/16 Uni-scan Uni-scan Uni-scan
1/8 Uni-scan Uni-scan Uni-scan
1/4 Uni-scan Uni-scan Uni-scan Uni-scan
1/2 Uni-scan Uni-scan Uni-scan
e]
s 1 Uni-scan Uni-scan Uni-scan
73
c ) ) Uni-scan *
) 2 Uni-scan Uni-scan :
D Bi-scan
3 Bi-scan *
. ) Uni-scan *
4 Uni-scan Uni-scan )
Bi-scan
6 Bi-scan *
8 Uni-scan Uni-scan *
12 Uni-scan *

Marks in the table

* mark indicates that selectable scan speed at 4X or higher scan magnification.

. Indicates that the combination is unavailable in the Spectral Detector mode.

For Band scan area

* The scan speed list is automatically changed depending on the Y resolution.
Example 1.
For resolution is 512 pixel and 1/2 band scan, “1/8, 1/4, 1/2, 1, 2, 4“®” are listed as the scan speed.
Example 2.
For resolution is 512 pixel and 1/4 band scan, “1/4, 1/2, 1, 2, 4, 8®” are listed as the scan speed.
Example 3.
For resolution is 512 pixel and 1/16 band scan, “1, 2, 4, 8, 120", 18" are listed as the scan speed.

(*1) May not be proportional to the Y resolution.

(*2) Selectable scan speed at 4X or higher scan magnification.

e Scan in the Virtual Filter mode (VF)

When the Virtual Filter mode is selected, the scan time varies with the set number of
channels. (“Time calculated by the displayed scan speed” x “number of channels”)
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Table 8.2-2 Combinations of resolution and scan speed (Line scan)

Resolution
64 128 2048
(not available | (not available 256 512 1024 (not available
in VF mode) | in VF mode) in Spectral)
32 Uni-scan Uni-scan
128/3 Uni-scan
64 Uni-scan Uni-scan Uni-scan Uni-scan
256/3 Uni-scan
§ 128 Uni-scan Uni-scan Uni-scan Uni-scan Uni-scan
o
2 | 256 Uni-scan Uni-scan Uni-scan Uni-scan Uni-scan Uni-scan
©
@ 512 Uni-scan Uni-scan Uni-scan Uni-scan Uni-scan Uni-scan
768 Uni-scan *
. Uni-scan * Uni-scan *
1024 Uni-scan * . .
Bi-scan Bi-scan
1536 Bi-scan * Bi-scan *

Marks in the table

* mark indicates that selectable scan speed at 4X or higher scan magnification.

. Indicates that the combination is unavailable in the Spectral Detector mode.

* Scan in the Virtual Filter mode (VF)

When the Virtual Filter mode is selected, the scan time varies with the set number of
channels. (“Time calculated by the displayed scan speed” x “number of channels”)
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8.3

Scan Setting Parameters

This section describes the Scan setting parameters.

However, to change the Scan setting during scan, stop scan before making the change.

Unidirectional scan  Bidirectional scan (%) 4)

Zoom

(1 i Scan Direction ||—:'T | | =| — 1.000
(2) Scan Size 512 - :I 512 512 recommend
(3) | Scan Speed 1 - :I Framefse 4.803x recommend
Figure 8.3-1 Scan setting parameters
Table 8.3-1 Functions of Scan setting parameters
Name Function

(1)

Scan Direction

Toggles between Unidirectional and Bidirectional scan.
Bidirectional scan is only selectable if the Square scan area or Band scan area is set.
By default, Unidirectional scan is selected.

(2)

Scan Size

Sets the scan resolution in the X-direction. (Setting unit: Pixel)
The resolution in the Y-direction is automatically calculated from the X to Y ratio of the
scan area.

Pull-down menu: Selects the desired resolution from this list.
[A] and [ V] buttons: Click these to select resolutions one after another.

©)

Scan Speed

Sets scan speed. (Setting unit: Frame/Sec)

Pull-down menu: Selects the desired scan speed from this list.
[A]and [ V] buttons: Click these to select scan speeds one after another.

(4)

Scan
magnification

Sets scan magnification.

Slider bar: Slides to the right or left to set the scan magnification.

Arrow buttons: Click either arrow button to increase or decrease the scan
magpnification stepwise.

Direct entry in scan magnification display field: Type the desired setting value.

®)

Pixel Dwell

Indicates the laser irradiation time per pixel.
This value is automatically determined from scan resolution and speed.

If the Spectral Detector mode or the Virtual Filter mode is selected as the detection mode, the
bidirectional scan cannot be executed.
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Correcting e Shifting when Setting Bidirectional Scan

Image shifting correction when Bidirectional scan is selected is shown below.
When Bidirectional scan is selected from Scan Direction, the [Direction mismatch adjustment] button appears
for shift correction. Click this button to display the slider bar and the correction value entry field.

[1] Select Bidirectional scan. [2] Click the [Direction mismatch adjustment] button for Bidirectional scan.

Zoom

Scan Direction | = I |Direcﬁon mismatch adjustment{us) | I 1.000
Scan Size 512 - :I 512 512 recommend
Scan Speed 2 - :I Framefsec(Pixel Dwell: 1.2 u sec) 5.308x% recommend

[3] Correct the image mismatch caused by Bidirectional scan.

T EE——————

Z00m

—
Scan Direction | = || El I| S | s () m— 0.0 — 1.000
Scan Size |512 ﬂil 512 512 recommend
Scan Speed 2 - :I Framesec(Pixel Dwell: 1.2 u sec) 5.308x recommend

Figure 8.3-2 Correcting the image shifting for Bidirectional scan

Table 8.3-2 Correcting the image shifting for Bidirectional scan

Item Description

Image shift correction range |-50 to 50

Slider bar: Slides to the right or left to set the correction value.

) . ) Arrow buttons: Click either arrow button to increase or decrease the correction

Image shift correction action )
value in steps of 0.1.

Direct entry in correction value display field: Type the correction value.
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8.4 Unidirectional and Bidirectional Scan

8.4.1 Unidirectional and Bidirectional Scan Motion

Unidirectional scan consists of “forward paths” only, while Bidirectional scan uses both “forward and reverse
paths.” Thus, Bidirectional scan takes less time to acquire a given image, but it causes shifting between the
image scanned along the forward path and that scanned along the reverse path. It is therefore necessary to
correct the image shifting when Bidirectional scan is selected.

Scan motion
' '
Movement to the L d e
" 2 - P ¥
scan start position > <
¢  Z
' '
L4 L
[l
» 4 v
L4 ]
Unidirectional scan Bidirectional scan

Figure 8.4-1 Unidirectional and Bidirectional scan motion

8.4.2 Scan Setting Parameters upon Toggling between Unidirectional and Bidirectional Scan

When you change from Bidirectional scan to Unidirectional scan, or vice versa, the new scan may not be
executable with the current setting of scan parameters. In that case, the Scan setting parameters are

automatically changed.

Table 8.4-1 Change of Scan setting parameters upon toggling between Unidirectional and Bidirectional scan

Scan direction toggling Change of Scan setting parameters

Bidirectional — Unidirectional | Resolution and scan speed remain unchanged.

(A) If Bidirectional scan can be
executed with the resolution and Resolution and scan speed remain
scan speed set for Unidirectional unchanged.
scan

Unidirectional — Bidirectional
(B) If Bidirectional scan cannot be

. . The resolution is changed to a value
executed with the resolution and

that can be used in the bidirectional

scan speed set for Unidirectional
scan and the closest to the set value.

scan
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Navigation Mode

The navigation mode enables to set the scan area in acquired images.
There are two types of navigation modes. If settings on either window are changed, display of the scan area,
etc., on the other window changes in an interlocked manner.

9.1 How to Display Navigation Mode

The procedure of how to display each window is shown as follows.

Scan Area window

How to display the Scan Area window is shown below.

Click the button shown below to open the Scan Area window.

Scan Area window button Scan Area x
I @ — | Bloro | ElRo! Edit. | B B
b Liva —og -
L X A -] b B IR L §)

| @ |[A = — | Ooree | Eror edr. | 5 ||

e Zoom: | B
— Picelsize: [0.25  Nyguistxy |

i Seansize: [512 v|  Roaton:[o X
Ao width:  [512  Height: [512

Dweell ime: 1.2 ps

£

Figure 9.1-1 To display the Scan Area window

Pixel size: 0.25 pm Optical resclution: 0.07 pm
Z step size: 0.07 pm Optical sectioning: 0.28 pm

Figure 9.1-2 Scan Area window

*  Other display methods

As shown below, right-click on the gray area (without any dialog box and setting window displayed)
to display a menu. Then select [Acquisition Controls] -> [C2 Scan Area] in the menu to open the
Scan Area window.

(@) Freeze > |

I Acquisition Controls B4 AVI Acquisition
Il Analysis Controls 3 Auto Capture Folder Chrl+Alt+A
H Visualization Controls + ‘m C2 Scan Area Chrl+Alt+]
E = Macro Controls + C2 Settings Chrl+Alt+C
g C2 simple GUI
£ . : [ Left Ctri+Alt+Num4 @ &
1 - . @ C2 Stimulation

= [0 Right Ctrl+aAlt+Nums

= B cCapture FRET Image

- Bottom Ctrl+Alt+Num2

= & Custom Acquisition

Layout Manager... ND Acquisition Chrl+Ale+N

4 ND Events, I[fO

&% ND Sequence Acquisition

2 oc Panel

@ Sequential Stimulation,/Bleaching

7 il TP [ EF 2Pl e [ObjectCowe | B, Stimulation
o e ¥ i o

¥# Triggered Acquisition

Figure 9.1-3 To display the Scan Area window
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Navigation Mode

How to display the navigation mode is shown below.

The navigation mode is displayed by clicking [Show Scan Area] button in the Live window (which
opens when the live image is acquired) or the Captured window (in which the live image was

captured).
b Live =ClE]
LA X - | s B (@& & & wos -
Show Scan Area == B — | Ol crop | ESROT Edit.. | B |
button I L -

Figure 9.1-4 Live window

b Live = CE
LY i X B4~ e [@[E [ & a woos -
||@ || = — | Bloree | ESRor Edt.. | :

* All /g DAPL', g FITC, g TexasRed ', 41D, Custom /

025 pmipx 41 2bit: 512 = 512 pixels [T

Figure 9.1-5 Navigation mode
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9.2 Structure of Navigation Mode

0 @ = — | Oow B o |5 [ €2 Scan Area x|
‘. o- = — | O Crop | £ Rot Edit...l ;:l
I SN - | £
) : ER o

g- Zoom: | EE
- Picclsize: [0.25  Nyauistxy |

o Scan size: lﬂ Rotation: IO— 5'
width:  [512 Height: [512

Dwell time: 1.2 ps

Pixel size: 0.25 um Optical resolution: 0.07 pm

(4) —() All /g DAPL, g FITC, i TexasRed') 4 TD', Cusom ,I

|02 i xiahit 12 x 512 pixels (]

Z step size: 0.07 pm Optical sectioning: 0.28 pm

Figure 9.2-1 Navigation mode

Table 9.2-1 Summary of navigation mode functions

Name Function

(1) | Show Scan Area button | Switch the Live window to the navigation mode.

Provides tools for setting the scan area.

. A scan area of the selected shape can be set.
(2) |Scan area setting tools

For scan areas that can be set, see Section 9.3, “About Scan Areas.”

Available tools vary depending on the scan mode and the type of scan area.

A set scan area is displayed as green lines.

(3) |Scan area view If two or more ROI scan areas are set, colors of displayed lines are different.

The lines are displayed in light blue for the Crop scan area.

All tab Displays the overlaid images of all channels.

(4) |Channel selection tabs | Fluorescence dye Displays the fluorescence dye names of each channel.
Clicking each tab displays only the image of the
name tabs .
corresponding channel.
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9.3 About Scan Areas

There are three types of scan areas according to their shape. They are the Square scan area, the Band scan
area and the Line scan.

Additionally, two other types are available. They are the ROI scan area and the Crop scan area, designed to
serve particular purposes.

“NIS-Elements C” allows the user to store and retrieve the scan area settings (except for ROl scan area).
For storing and retrieving the [Optical Configuration] settings, see the sections concerning the optical
configuration in the “NIS-Elements Advanced Research User's Guide.”

9.3.1 Conditions for Setting Scan Areas

The following table shows conditions for setting scan areas.

Table 9.3-1 Conditions for setting scan areas

Scan area Function Parameter limits

Rotation -90 to 90°
Magnification As desired (1X to 1000X)

Square
Resolution Both X and Y: 64 (*1), 128 (*1), 256, 512, 1024, or 2048 (*2) pixels
XtoY ratio X=Y
Rotation -90 to 90°
Magnification 1X to 1000X

Band _ X: 64 (*1), 128 (*1), 256, 512, 1024, or 2048 (*2) pixels
Resolution .

Y: 32, 64, 128, 256, 512, or 1024 (*2) pixels

XtoY ratio X>Y
Line type Straight line only

Line Magpnification 1X to 1000X
Resolution X: 64 (*1), 128 (*1), 256, 512, 1024, or 2048 (*2) pixels

(*1) Unsettable when the Virtual Filter [VF] is selected as the detection mode.

(*2) Usable only when the Standard Detector [DU3] is selected as the detection mode.

+ The rotation angle cannot be set when the Bidirectional scan is selected.

+ The “ROIl scan area” and the “Crop scan area” are effective for the Square scan area.

+ Parameters of the “ROI scan area” and the “Crop scan area” depend on the selected scan area.
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9.3.2 Scan Area Setting Tools

The available scan area setting tools include the Square setting tool, Band setting tool, Line setting tool, ROI
setting tool and Crop setting tool.

Band setting tool ROI setting tool Reset button

_oo
xm'lﬂ'|i§?\'&l@ EIEIEC L
G——

@ Frozen
g I

O

Square setting tool ==

Line setting t00l s

Crop setting tool

HE

b
E)
4

Figure 9.3-1 Scan area setting tools

Table 9.3-2  Functions of scan area setting tools

Name Function

The Square scan area of a desired size can be set.

Square setting tool
q 9 The X and Y-directions are always of the same resolution.

The Band scan area of a desired size can be set.

Band setting tool
9 The Y-direction resolution is always lower than the X-direction resolution.

The Line scan (straight line scan) of a desired length and angle can be set.
The line width is 1pixel.
Line setting tool Images can be acquired in the X and T-directions.

Timelapse observation is carried out only to the area specified

X T-directi
and T-directions by the Line.

ROI setting tool Enables to set the scan area with any shape.

Enables to set a smaller rectangular scan area within the Square scan area.
The file size of image data can be decreased without changing the scan speed by

Crop setting tool cutting off unnecessary parts.

The resolution in Y direction is the same or lower than the resolution in X direction.

Reset button Resets the current scan area settings.

* Z-direction setting when scanning a cross section
The Z-direction will be set by NIS-Elements. For setting instructions, refer to “NIS-Elements
Advanced Research User’s Guide.”

144




Chapter 9 Navigation Mode

Square Scan Area

The Square scan area appears when the square setting tool is selected.

+ By default, the Square scan area occupies the whole of the image window.

» Only one Square scan area can be set in the single image.

» The Square scan area cannot be removed.

» The Square scan area that appears upon selecting the square setting tool is the one that was set previously.

» In the image window, the Square scan area can be set to any position and any size.
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— | Bcrop | EdROI Edit. | B
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Center of scan area 4l -
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Drag a side of the scan
area to move the area. E -
-
Point for resizing se—— [~
the scan area
All TexcasRed 3, g T Custom
(025 pmip= [4212bit 512 x 512 pixels [[MraT

Figure 9.3-2 Square scan area

Table 9.3-3 Functions of the Square scan area and their operation

Function Operation

. Drags the point placed at each corner, or at the center of each side, of the scan area. The
Resize scan area ) . . .
scan area can be enlarged or reduced to a desired size, while retaining the square form.

Places the mouse pointer over the rotation point located outside the scan area. As the
Rotate scan area | pointer changes to the rotation pointer, drag it to rotate the scan area. The rotation range is
-90 to 90 degrees.

Places the mouse pointer on a side of the scan area. As the pointer changes to the move
Move scan area pointer, drag it to move the scan area. The scan area can be moved only within the display

area of the image window. It cannot be moved outside the display area.
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Band Scan Area

The Band scan area appears when the band setting tool is selected.

+ By default, the Band scan area has the X-direction length equal to the width of the image window, and the
Y-direction length equal to 1/2 of the X-direction length, with its center at the center of the image window.

* Only one Band scan area can be set in the single image.
+ The Band scan area cannot be removed.
+ The Band scan area that appears upon selecting the Band setting tool is the one that was set previously.

» The Band scan area can be set to any position in the image window, and to any size that meets the
condition “X-direction length > Y-direction length.”
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Figure 9.3-3 Band scan area

Table 9.3-4  Functions of the Band scan area and their operation (sheet 1/2)

Function Operation

Drags the point placed at each corner, or at the center of each side, of the scan area to
enlarge or reduce the size as desired.

. . The size can be enlarged or reduced as desired while retaining
Resize scan area Point at each corner . . .
the ratio of X to Y-direction lengths.

Point at the center of | The X and Y sizes can be changed individually provided that

each side “X-direction length > Y-direction length.”
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Table 9.3-4  Functions of the Band scan area and their operation (sheet 2/2)

Function Operation

Places the mouse pointer over the rotation point located outside the scan area. As the
Rotate scan area pointer changes to the rotation pointer, drag it to rotate the scan area. The rotation range
is -90 to 90 degrees.

Places the mouse pointer on a side of the scan area. As the pointer changes to the
Move scan area move pointer, drag it to move the scan area. The scan area can be moved only within

the display area of the image window. It cannot be moved outside the display area.

Resolution of the Band Scan Area

This section describes the X and Y-direction resolution of the Band scan area.

Table 9.3-5 Resolution of the Band scan area

A desired X-direction resolution is selected from 64 (*1), 128 (*1), 256, 512, 1024, and
2048 (*2) pixels

X-direction resolution

The Y-direction resolution is automatically set as it is calculated from the ratio of X to

Y-direction lengths.
Y-direction resolution
Example: If the X-direction resolution = 512, and the ratio of X-direction length to

Y-direction length = 1:1/2, then the Y-direction resolution is set to “256.”

(*1) Unsettable when the Virtual Filter [VF] is selected as the detection mode.

(*2) Usable only when the Standard Detector [DU3] is selected as the detection mode.

* If the Band scan area is resized:

For the X-direction, the resolution does not vary even if the X-direction length is changed.
For the Y-direction, if the X-direction and/or the Y-direction length is changed, the ratio of X to Y-direction
lengths varies. Based on the new ratio, the Y-direction resolution is automatically recalculated and set.

Example: Assume that the X-direction resolution = 512 pixels, the Y-direction resolution = 256 pixels, and
the ratio of X to Y-direction length = 1:1/2.
If the Band scan area is changed and the resultant ratio of X to Y-direction lengths = 1:1/4, the
Y-direction resolution is set to 128 pixels.

« If the X-direction resolution is changed:

The Band scan size does not vary either in the X or Y-direction.
The Y-direction resolution is automatically set as it is recalculated from the ratio of X and Y-direction lengths.

Example: Assume that the ratio of X-direction length to Y-direction length = 1:1/2, where the X-direction
resolution = 512 pixels and the Y-direction resolution = 256 pixels.
If the X-direction resolution is changed to 256 pixels, the Y-direction resolution is set to 128 pixels.
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The Line scan appears when the Line setting tool is selected.

* The Line scan has no default value.

» Line scan drawing can be set on the Live window, but is hidden after the live image has been acquired
and is displayed only on the Scan Area window.

» Only one Line scan can be set in the single image.

* The Line scan cannot be removed.

+ The Line scan that appears upon selecting the line setting tool is the one that was set previously.

* In the image window, the Line scan can be set to any position and any length and angle.

* The Line scan can be used in the live acquisition and in the timelapse acquisition with no delay.

Line setting tool

Drag a side of the scan
line to move the area.

The line length and
angle are changeable

T
C2 Scan Area = C2 S5can Area =
e ‘—I Clcrop | EdRor edie. | B BB B @ |— | Dlores | ERo1 Exi. | B 3B

R-Click to confirm new scan area. !

o : e /A Zoom: . N/A
Pixel size: | 0.62 Myquist XY I vI Pixel size: | 0.62 Nyquist XY |'|

Scan size: 1512 _:j Rotation: JN[A il Scan size: 1512 _:j Rotation: J MN/A il
width:  [512 Height: |1 width: [ 512 Height: [ 1

Dwell time: 1.9 ps Dwell time: 1.9 ps

Pixel size: 0.62 pm Optical resolution: 0.11 pm Pixel size: 0.62 pm Opfical resolution: 0.11 pm
Z step size: 0.23 pm Optical sectioning: 0.68 pm Z step size: 0.23 pm Opfical sectioning: 0.68 pm

Figure 9.3-4 Line scan

Table 9.3-6 Functions of the Line scan and their operation

Function

Operation

Change scan line

Drags the both ends of the line to change the line length or angle.

Rotate scan line

The Line scan allows a line to be drawn with a desired length and at a desired angle
on the Scan Area window, thus it does not provide a function to rotate it.

Move scan line

Places the mouse pointer on a side of the scan line.

As the pointer changes to the move pointer, drag it to move the scan line.

The scan line can be moved only within the display area of the Scan Area window.
It cannot be moved outside the display area.
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ROI Scan Area

Clicking the [Edit ROls inside Square Area] button of the ROI setting tool displays the ROI Editor.
Use the ROI Editor to set the scan area with any shape.

» Unusable when the image resolution is 2048.

» Two or more ROI scan areas can be set on the image.

[Edit ROls inside Square Area] button
of the ROI setting tool

b= Frozen -0B3
A X F 4] e Bl e IR e
— | Eorer | B R Eail]. | B |

Use the rectangle ==————mmmllmy o B -
drawing tool.

Use the ellipse
drawing tool.

Use the polygon
drawing tool.

All /mDAF1", @ FITC ', j TexasRed ', yTD', Custom

(025 pmipx [4x12bit: 512 x 512 pixels I

Use the bezier drawing tool.

Figure 9.3-5 ROI scan area

*

Drawn ROIs are hidden when the ROI Editor is closed, but you may check the scan areas on the Scan
Area window.
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M )

(©) 4) ®) ) () ®) ©)

T T T T T L Y T | T —
| } Pointing [ Bectanegle C?Ellipse - gPul_ygnn i Bezier & Auto Detect | > Clear | T Help | EFinish |

Figure 9.3-6 ROl Editor

Table 9.3-7 Functions of the ROI scan area drawing tool

Name

Functions and their operations

Pointing

Used to move a drawn ROI on the window.

Rectangle

Used to designate the scan area enclosed by a rectangle.

3)

Ellipse

Used to designate the scan area enclosed by a circle.

Clicks the center of the desired circle and drag to designate the size.

When the drawn circle is picked and dragged with the mouse, the circle moves to
another position.

When o on the top, bottom, right, or left of the circle is picked and dragged, the circle
deforms.

Right-clicking on the drawn circle designates the circle as the ROl scan area.

(4)

Polygon

Used to designate the scan area enclosed by straight lines.

Designates the start point by clicking on the image and moving the pointer to the
straight line ending position (end point) and clicking draws a straight line. Draw straight
lines subsequently to draw a polygon.

To close the selected area by connecting straight lines to each other, place the mouse
pointer on the start point and double-click the mouse. Double-clicking the pointer at a
position different from the start point can also close the selected area.

(®)

Bezier

Used for freehand drawing or for drawing a straight line or smooth curve by placing
anchor points.

For freehand drawing, click the mouse on the image then drag the mouse.

To draw a curve using anchor points, drag the mouse in the curving direction.

To close the selected area, right-click the mouse. (Double-clicking the mouse left
button also closes the selected area.)

(6)

Auto Detect

Used to automatically detect and specify the similar color portion adjacent to the
clicked position.

By clicking the mouse on the image, the similar color portion adjacent to the clicked
position is selected.
To fix the selected area, right-click the mouse.

(7) |Clear Clears the ROI scan area.
(8) |Help Displays the help for ROI Editor.
(9) |Finish Finishes drawing and editing of the ROI scan area and closes the ROI Editor.
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Crop Scan Area

Enables to set a smaller rectangular scan area within the Square scan area.
The file size of image data can be decreased without changing the scan speed by cutting off unnecessary
parts.

» For the Crop scan area, a rectangle only can be selected.

* Only one Crop scan area can be set on the image.

» Any position and any size can only be set within the Square scan area.

» If the Crop setting tool is selected, the previously set the Crop scan area is displayed.
» The resolution in Y direction is the same or lower than the resolution in X direction.

* Unusable in the Bidirectional scan.
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Figure 9.3-7 Crop scan area

Table 9.3-8  Functions of the Crop scan area and their operation

Function Operation

When the mouse pointer is placed on a corner or side of the Crop scan area, the
. arrow pointer is displayed.

Resize scan area . . L N N
Clicking the mouse while the arrow is displayed and dragging in the arrow direction

enables to enlarge or reduce to any size.
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9.3.3 Switching Scan Area Setting Tools

The scan area setting tool can be switched by clicking the respective buttons.
Before using the Crop setting tool and the ROI setting tool, turn the [Show Scan Area] button to OFF.

Band setting tool ROI setting tool Reset button
k=4 Frozen | - OE
L o X -4 e B BB ]m @ & s -
Show Scan Area button == [

Square setting tool

ey

Line setting tool

H -

Crop setting tool

El
4

€

+

o
A
4

Figure 9.3-8 Scan area setting tools

When one scan area setting tool is switched to another setting tool, the information of the previous scan area
is stored even after the display of the previous scan area disappears from the window.

For example, if the Square scan area is set using the square setting tool and then switches over to the band
setting tool and set the Band scan area, when the square setting tool is switched back, the Square scan area
appears. (As shown below)
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[1] Setthe Square scan area [2] Switch over to the band setting [3] Switch back to the square setting
tool and set the Band square tool, and you see the Square scan
area. area that you set before.

Figure 9.3-9  Storing scan area settings
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9.34 Scan Area Zoom Function

The scan area zoom function is effective for the Square scan area and the Band scan area.

Set the Square or Band scan area around the portion of the live image to be enlarged. Then, acquire the live
image, and the portion set with the scan area appears enlarged.
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[1] Set a scan area on desired the portion to [2] Acquire the live image, and the set scan
enlarge. area appears enlarged across the image

window.

Figure 9.3-10 Scan area zoom function
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9.3.5 Scan Area Rotate Function

The scan area rotate function is effective for the Square scan area and the Band scan area.

Set the rotated Square or Band scan area around the portion of the live image to be rotated. Acquire the live
image once again, and the rotated scan area appears in upright position.

This function rotates the set scan area, and at the same time, applies the scan area zoom function.

Unrotatable in the Bidirectional scan.
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[1] Set a rotated scan area around the portion [2] Acquire the live image, and the set scan area
you want to rotate. appears in upright position with respect to the
window and enlarged across the image
window.

Figure 9.3-11 Scan area zoom and rotate function
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Photo Activation Setting

This chapter describes the basic operation procedures to execute the photo activation experiment sequence

that acquires images of target changes at a high speed while irradiating the photo activation laser beam and
acquire the observed images.

*

When a three-laser unit without AOM is connected, the photo activation experiment cannot be executed.

*

When the Virtual Filter mode is selected, the photo activation experiment cannot be executed.

10.1 Photo Activation Setting Procedure

1. Acquires the specimen for photo activation.
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Figure 10.1-2 Acquire a Frozen image
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Figure 10.1-3 Frozen image
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2. In the Acquisition window, set the image to be acquired through photo activation experiment

observation.

Select the Acquisition window

|

AI Laser Power Monitor I~ HV Linear Correction

Ch1l DAPI

Offset 4=O:>|—2
1@:1P 10 0.0

[ « =O——> [T au. ||”

435 - AHome 30,0 um <- HY A«aC TP I 44
offit 4 ——= —— »F [ o

thidkness of optical section : 1.26 um

Optical Resolution : 0.13 um Optimize I

Figure 10.1-4 Acquisition window

3. Specify an area, point, or line to which the photo activation is to be applied with the Simple ROI

Editor.
For details of the Simple ROI Editor, See Section 10.2.3, “Simple ROI Editor."
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Figure 10.1-5 Setting of a ROl area
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Figure 10.1-6 Simple ROI Editor
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Specify a photo activation area.

Draw a ROl area on the acquired image.

Right-click on a designated ROI area to display a menu.

Select [Use as Stimulation ROI] from the displayed menu and designate a ROl area as the photo
activation area.
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Figure 10.1-7 Setting of photo activation area
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Figure 10.1-8 Photo activation area

To specify a photo activation point, select [Stim. Point] of the Simple ROI Editor and specify a
point on the image.

To specify a photo activation line, select [Stim. Line] of the Simple ROI Editor and specify a line on
the image.

You can specify only one photo activation point/line and cannot specify multiple photo activation
target areas.
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If necessary, assign photo activation areas to 1 to 3 photo activation frames. (Only when a photo
activation ROl area is selected)

Up to three photo activation frames can be set.

Right-click on the photo activation area and a menu appears. Select [Stimulation Group] on the
menu and specify the photo activation frame 1 to 3.
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Figure 10.1-9 Selecting a photo activation frame
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Figure 10.1-10 Photo activation area and photo activation frame

You can crop the specified ROI area and set a non-photo activation area within the photo
activation ROI area. Click the [Draw Holes] button of the Simple ROI Editor and select a drawing
tool. Then draw an area to be cropped on the pre-selected ROI area. (Point drawing tools are
unavailable for specifying a non-photo activation area.)
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6. Switch to the Photo Activation window.
Select the photo activation laser beam and set the laser power and photo activation speed. (For

photo activation laser setting, see Section 10.2.2, “Photo Activation Laser Setting.”)

Select the Photo Activation setting window

+Acquisition /] Photo Activation/Bleaching(Laser::)

Laser Power Monitar | '°',G|
Laser 408.0 W ch2 FIOC Laser 488.0
HY 4 K L4 J 33 Hv « o] L4 ] 137
Offeet - #):& | 0 Offset - \:O: = 0
«aQ————» [00 00 A0 r————» [ o0 o0
W Ch3 TexasRed Laser 543.5
HY 4 @] > J 30
Offset :O: [ 3 a

Figure 10.1-11 Switching to Photo Activation window

[~ HV Linear Correction

7. For each photo activation frame, set the photo activation laser beam, laser power, and photo
activation speed. If you set multiple photo activation areas on the same frame, all of the specified

ROls are photo-activated at the same time.
(If two ROls are the photo activation targets, a photo activation frame photo-activates the two

ROls. In this case, photo activation may take time even though each photo activation area (ROI)

is small.)

Acquisition / v Photo Activation/Bleaching(Laser::408.0/488.0/543.5f)
|~ HV Linear Correction

1 Z 3 ( Select Stimulation Area) W All stimulation area set to same Manual shift
M oas0 4 Q) > [300 M 40 4 o1 b [ 300
W osa5 €4 o ——— b [0

Stimulation Scan setting

Scan Speed |1 - Sec [ Frame ( Pixel dwell : 2.2usec)

Figure 10.1-12 Photo activation laser setting (Specify the photo activation ROI area)

*  When a photo activation point/line is specified, photo activation target area is limited to only one.

Therefore photo activation frame cannot be set.
When a photo activation point is specified, the photo activation speed cannot be set.

Acquisition / v Photo Activation/Bleaching(Laser::408.0/488.0/543.5)
|~ HV Linear Correction

Manual Shift |

¥ oas0 <« s —— > [0 W oags0 <o ——— > [0
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Stimulation Scan setting
Stimulation Speed  |512 - lines f sec ( Pixel dwell : 2.2 usec)

Figure 10.1-13 Photo activation laser setting (Specify the photo activation line)
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8.  Click the [Photo Activation] button to open the [Photo Activation] dialog box.
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Figure 10.1-14 Photo Activation button

Laser 408.0

*

Other display methods
As shown below, select [Applications] -> [Define/Run Sequential Stimulation...] from the menu bar
to open the [Photo Activation] setting dialog box.
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025 um/px [&1%1: 512 % 512 pivels [H/AT

Figure 10.1-15 To display the Photo Activation setting dialog box

9. In the [Photo Activation] dialog box, set the photo activation experiment sequence.
(For the photo activation setting dialog box, see Section 10.2.1, “Photo Activation Experiment
Sequence Setting.”)

Sequential Stimulation/Bleaching x

~Experiment Setup

|‘ 5 10 15 2 3 E ES 20

Save to File
Path: I C:¥Program Files¥MIS-Elements¥Images¥ Browse. .. |
Filename: |nd013.nd2 Record Data... |

CQrder of Experiment -

~Time schedule (€2 Galvano [ €2 Galvano)

ANEREES
'l | Group | Acq/Stim ROIs Interval Duration P Loops I
1 Waitng  [=] Mo acquisiion[=] 10sec  [=] 0
2 Acquisition [*] 1sec [+] wsec [=] 11
B! Stimulation [+] 51 [=] Mo delay 10 sec -] 11
4 Acquisition [~] 1sec [*] w0sec  [=] 11
m}

[ Perform Time Measurement {0 ROIs, 1 stim, /bleaching ROIs)
[ close Active Shutter when Idie

Apply Stimulation Settings |

Advanced > >
Load b d I Save - | Remove W | & Run now

Figure 10.1-16 Experiment Sequence Setting
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10. Click the [Apply Stimulation Settings] button to send the photo activation area information to the

experiment sequence.

11. Click the [Run Now] button to execute the photo activation experiment sequence.

Sequential Stimulation/Bleaching x

i~ Experiment Setup

|‘ 5 10 15 » 5 30 ES 0

Save to File

Path: IC:¥Prugram Files¥MISElements¥Images¥ Browse... |
Filename: Indun?ndz Record Data... |

Order of Experiment -

Time schedule {C2 Galvano [ C2 Galvano)
DFEEES

# | Grnupl Acq/Stim ROIs Interval Duration P | Loops |
1 Waitng  [] Mo acquisition*] 10 sec [-] o

2 Acquisition [~ | 1sec *| 10 sec x| 11

3 Stimulation [*] 51 [*] Mo delay 10 sec [~] 10

4 Acauisifion [~ 1sec [~ 10 sec -]l ]
(m}
Lo e e e e e« 1 5tim. fbleaching ROIs)

Apply Stimulation —- Apply Stimulation Settings II
Settings button Advanced > |

Load vl Save vl Remave vI & Run Now s RUN NOW button
%:—

Figure 10.1-17 Experiment Sequence Setting

Sequential Stimulation/Bleaching x

Experiment Setup

s 10 15 20 P 30 35 40
||..m."‘|H.‘m."\HH\HH\.HMH.‘\‘ ND Progress =

Save to File Experiment overall progress:
= T 1

Path: ] C:¥Program Files¥NIS-Elements¥Images¥ Browse...
Filename: |ndd13.nd2 Record Data. ..

Order of Experiment -

e Timeschedule (2 Galvano i £2 Galvana)
FIEIESE: Time elapsed: 0:00:07  Time remaining: N/A

# | Group | AcgfStim ROIs IIm:erva\ Duration | Loops Experiment Status:

T “Waitng || “Woacquistion| - T0sec  [-|T | [ Time (NonEq.)

2 Acquisition E 1sec E 10 sec E 11

3 Stimulation [=] 51 [=] Ho delay 10sec  []1

4 Acauisition [+ 1sec [~ 10sec  [+] 11

m}

Detail Info
[ perform Time Measurement (0 ROIs, 1 stim./bleaching ROIs) IVNEH PSRRI

[ Close Active Shutter when Idie
Events...
Apply Stimulation Settings | 4|
Advanced > I Pk NextLoop | [ MextPhase | Start Phase: | #1 'I

1] Pause |!I Refocus |\/ Finish |x Abort |

Figure 10.1-18 Experiment sequence running

*  If the photo activation position is not correct, manually correct the photo activation position.
For manual correction of the photo activation position, see “Correcting the Photo Activation

Position Shift” on the next page.
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Correcting the Photo Activation Position Shift

If the photo activation position is not correct, the photo activation position can be corrected manually.

1. Click the [Manual Shift] button on Photo Activation window to open [Manual Shift Alignment]
dialog box.

Acquisition [ + Photo Activation/Bleaching(Laser::408.0/488.0/543.5/)

[~ HV¥ Linear Correction

1 2 3 ( Select Stimulation Area ) ¥ Al stimulation area set to same IMI
M as0 < w1 > [=:00 W oass0 < =1 b [=00
W oses < o r—— b [:0

Stimulation Scan setting

Scan Speed |1 - Sec /Frame (Pixel dwell @ 2.2usec)

Figure 10.1-19 Check of the Photo activation position shift

2. Correct the shift by specifying the shift amount (pixel) for each photo activation group while
checking the image acquired by the first photo activation sequence.

Manual Shift Alignment w
px
px
px

Figure 10.1-20 Manual Shift Alignment dialog box

3. After correcting the photo activation position shift, reexecute the photo activation experiment
sequence.
Click the [Photo Activation] button to open the [Photo Activation] dialog box.

= EILasErPqurMunlinr Iﬁl |£I ] HVLINear Larrecuon

oY ¥ Time...

Laser 408.0 v ch2 FITC Laser 488.0
I | 210 m— S — GV | & 2 p—
I_ Offset 4 —O: > 0 Offset < :O: [ a
1 Photo Activation *O:' > 0.0 0.0 ‘:’ > 0.0 0.0

Photo Activation [ Cha TexasRed Laser 543.5
I Trigger
button LA & m— 2 —

(2 T S . WS W ——

Figure 10.1-21 Photo Activation button
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4. If the previous photo activation experiment sequence setting is to be maintained, click the [Apply
Stimulation Settings] button to send the photo activation area information to the experiment
sequence.

Sequential Stimulation/Bleaching =

~Experiment Setup

5 10 15 0 5 30 35 40

Save to File

Path: IC:¥Program Files¥NISElements¥Images¥ Browse... |
Filename: Ind013.nd2 Record Data. .. |

Order of Experiment - |

—Time schedule {C2 Galvano / C2 Galvano) =
NEREE
£ | Group | Acq/Stim ROIs | Interval Duration | Loops |
1 Waiting Z Mo aoquisiﬁonE 10 sec Z [u]
2 Acquisition | ¥ | 1sec - | 10 sec =] 11
3 Stimulation [~ | S1 [=] Mo delay 10 sec -] 11
4 Acquisition || 1sec [*] 10sec =] 11
(m]

[ Perform Time Measurement (0 ROIs, 1 stim. bleaching ROIs)
[ Close Active Shutter when Idle

Apply Stimulation Settings |I

Advanced => |
Load - | Save - | Remove w | & Run now |

Figure 10.1-22 Experiment Sequence Setting

5. Click the [Run Now] button to execute the photo activation experiment sequence.

Sequential Stimulation /Bleaching =

—Experiment Setup

5 10 15 20 25 30 35

Save to File

Path: IC:¥Program Files¥MNIS-Elements¥Images¥ Browse... |
Filename: IndDD?.ndZ Record Data... |

Crder of Experiment - |

—Time schedule (C2 Galvano [ C2 Galvano)

REREES
£ | Group | Aca/Stim ROIs | Interval Duration P | Loops |
1 Waiting ; Mo acquisitionE 10 sec ; a
2 Acquisition | ¥ | 1sec E 10 sec =] 11
3 Stimulation |~ | 51 [=] Mo delay 10 sec [~] 10
4 Acaujsition |~ lsec IAd| = 11 ]
(m}

[ Perform Time Measurement (0 ROIs, 1 stim. bleaching ROIs)

Apply Stimulation Settings |
Advanced > |
Load b g | Save - | Remove w | 2 Run Now |

Figure 10.1-23 To execute the experiment sequence
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10.2 Setting of Each Dialog Box

This section describes setting items in each dialog box on photo activation are explained.

10.2.1 Photo Activation Experiment Sequence Setting

Depending on the reaction speed, set the experiment sequence including observation before photo activation
is given, during the photo activation period and after photo activation is given.
Photo activation and image acquisition are executed in time series for each phase set.

Sequential Stimulation /Bleaching =
~ Experiment Setup |
|I 3 I.I(J 15 zrz F3 e 3 0 (2)
Save to File 1 (8)
Path: IC:¥Program Files¥NIS-Elements¥Images¥ Jrowse... |
Filename: Ind013.nd2 Reco|1Data... |
Order of E iment -
Fder o1 EXperimen’ | _I I (9)
~Time schedule (C2 Galvano [/ C2 Galvano) 71.—[ ] TD—)&? (1 0)
| # | Group | Acq/Stim ROIs Interval Loops I
1 Waiting E Mo acquisih’onE 1]
(1) e | 2 Acquisition [ lsec [*] 11 (7)
& Stimulation (= 51 = Mo delay 10 sec 11
4 Acquisition E 1sec |z| 10 sec 11
(m] I (]
) ]
[ Perform Time M |asurement (¢} 10Is, 1 sti . /bleaching ROIS) (6)
[ close Active Sh |tter when Id/ |
Apply Stimulati | n Settings |
(3)
Advanced => |
4) (%)
Load - | Save b4 | Remove W | ~Z* Run now |
Figure 10.2-1 Photo activation sequence setting
Table 10.2-1 Functions of Sequential Stimulation window (sheet 1/2)
Name Function
(1) |Phase Clicks o to set phases of the experiment sequence.
Group the phases.
2 |G [ ] Selects the phases to be grouped while pressing the [Shift] key and click the
rou
P Group button [ ] for grouping.
Sets the number of repetitions in Group of [Time schedule].

Selects the items to be set from “Acquisition”, “Stimulation”, “Bleaching” and “Waiting.”

)

(3) |Acq/Stim The FRAP experiment can also be executed by making the phase settings as follows.

#1 = Acquisition/#2 = Stimulation/#3 = Acquisition

Specifies the photo activation frame to run the set phase.

- Frames 1 and 2: Select “S1” and “S2”.
(4) |ROIs - Frames 1 and 3: Select “S1” and “S3”.
- Frame 1 only: Select “S1”.

(It is set as “S1” when a photo activation point/line is specified for a photo activation area.)
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Table 10.2-1 Functions of Sequential Stimulation window (sheet 2/2)

Name Function
Specifies the phase interval.
- “No delay” No interval
(5) |Interval - “No acquisition” No interval and image acquisition
If “Stimulation” or “Bleaching” is set in the [Acg/Stim] column, [Interval] is fixed to “No
delay.”
Specifies the continuation time of the selected phase.
If the continuation time is designated, the number of execution times is automatically
selected.
(6) |Duration (If [Interval] is set to “No delay” and [Loops] is changed, [Duration] is also changed in an
interlocked manner.)
* When photo activation point is designated, the setting of [Duration] can be set to less
than 5 seconds.
Specifies the number of execution times for the selected phase.
(If [Interval] is set to “No delay” and [Duration] is changed, [Loops] is also changed in an
(7) |Loops interlocked manner.)
* When the photo activation point or the photo activation line is designated, [Loops]
cannot be set.
[ |Brings the selected phase to one line above.
Move the

(8)

phase one line

i,. Brings the selected phase to one line below.

Remove the

(9) ‘,d:: Removes the selected phase.
phase

(10) | Remove all Removes all phases.

i
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10.2.2

Photo Activation Laser Setting

The photo activation laser beam to be irradiated in the experiment sequence is set.

Acquisition

/ + Photo Activation/Bleaching(Laser::408.0/488.0/543.5f)

[~ HV Linear Correction
(1) 1_|_|T|T|I ( Select Stimulation Area) ¥ Al stimulation area set to same Manual Shift I
(2) |||]7403.0 4():\? [00 qus.old\:O:\b ]WI 1 3)
¥ 5435 \:O:\ > ]W
(4) Stimulation Scan setting
Scan Speed m Sec [Frame (Pixel dwell : 2.2usec)
Figure 10.2-2 Photo activation laser setting (Specify the photo activation ROI area)
Acquisition / + Photo Activation/Bleaching(Laser::408.0/488.0/543.5/)
[~ HV Linear Correction
Manual Shift |
(2) ||]7403.0 <«®mQ——» [w20 qus.old\:O:\b ]W! | 3)
¥ 5435 \:O:\ > ]W
Figure 10.2-3 Photo activation laser setting (Specify the photo activation point)
Acquisition / + Photo Activation/Bleaching(Laser::408.0/488.0/543.5/)
[~ HV Linear Correction
Manual Shift |
(2) ||]7403.0 <®mQ——» [20 qus.old\:O:\b ]WI | 3)
¥ 5435 \:O:\ > ]W
(4) » Stimulation Scan setting
’ ‘ Stimulation Speed  |512 - lines [ sec ( Pixel dwell : 2.2usec)

Figure 10.2-4 Photo activation laser setting (Specify the photo activation line)

Table 10.2-2 Functions of Photo Activation window

Name

Function

(1) |Photo activation frame tabs

Selects the photo activation frame to be set. (Only when a photo activation
ROI area is selected)

Photo activation laser

(2) ) Selects the photo activation laser beam to be irradiated on the specimen.
selection check box
Photo activation laser power . o . .
(3) . Adjusts the output power of the photo activation laser beam to be irradiated.
output adjustment
o Sets the photo activation scan speed.
Photo activation scan speed . . o .
(4) The speed is expressed in Sec/Frame when a photo activation ROl area is

setting

selected, or in lines/sec when a photo activation line is selected.
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10.2.3 Simple ROI Editor

This section describes the functions of the Simple ROI Editor drawing tool.
(1) 2) 3) (4) (5) (6) (7) (8) 9) (10) (11 (12

. 9 9 9 0 o o oo 0 oo o0 0O ]
‘ Pointing |[] Bectanele dﬁllipse > gPobfgon 5 Bezier C( Auto Detect | == Stim. Point ==5tim. Line | /@Draw Holes | X Glear | ' Help | EFiniSh

Figure 10.2-5 Simple ROI Editor

Table 10.2-3 Functions of the Simple ROI Editor drawing tool (sheet 1/2)

Name Functions and their operations
(1) |Pointing Used to move a drawn ROI on the window.
(2) |Rectangle Used to designate the ROI area enclosed by a rectangle.

Used to designate the ROI area enclosed by a circle.

Clicks the center of the desired circle and drag to designate the size..

When the drawn circle is picked and dragged with the mouse, the circle moves to
(3) |Elipse another position.

When o on the top, bottom, right, or left of the circle is picked and dragged, the
circle deforms.

Right-clicking on the drawn circle designates the circle as the ROI area.

Used to designate the ROI area enclosed by straight lines.

Designates the start point by clicking on the image and moving the pointer to the
straight line ending position (end point) and clicking draws a straight line. Draw
(4) |Polygon straight lines subsequently to draw a polygon.

To close the selected area by connecting straight lines to each other, place the
mouse pointer on the start point and double-click the mouse. Double-clicking the
pointer at a position different from the start point can also close the selected area.

Used for freehand drawing or for drawing a straight line or smooth curve by placing
anchor points.

For freehand drawing, click the mouse on the image then drag the mouse.

(5) |Bezier
To draw a curve using anchor points, drag the mouse in the curving direction.
To close the selected area, right-click the mouse. (Double-clicking the mouse left
button also closes the selected area.)
Used to automatically detect and specify the similar color portion adjacent to the
clicked position.

(6) | Auto Detect By clicking the mouse on the screen, the similar color portion adjacent to the
clicked position is selected.
To fix the selected area, right-click the mouse.
Used to designate the photo activation point.

(7) | stim. Point You can specify only one photo activation point and cannot specify multiple photo
activation target areas.
Used to designate the photo activation straight line.

(8) |Stim. Line You can specify only one photo activation line and cannot specify multiple photo

activation target areas.
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Table 10.2-3 Functions of the Simple ROI Editor drawing tool (sheet 2/2)

Name Functions and their operations

Used to draw a non-photo activation area in a ROI area drawn by using the various

(9) |Draw Holes . .
tools of Simple ROI Editor.

(10) | Clear Clears the ROI area.
(11) | Help Displays the help for Simple ROI Editor.
(12) | Finish Finishes drawing and editing of the ROI area and closes the Simple ROI Editor.
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m Using Manual Microscope

This chapter describes how to make settings for operations from NIS-Elements with the Confocal Microscope
C2 connected to Nikon manual microscope.

When using FN1 microscope, connect the C1-Y-TT Trinocular Tube (hereinafter referred to as trinocular tube).
Combination of the trinocular tube and the “vertical movement device (Nikon “RFA” or Prior external Z Drive
“Prior Z RFA”)” enables NIS-Elements to control the manually-operated ECLIPSE FN1.

1.1

Setting Manual Microscope Connection

Make settings using the following procedure to synchronize NIS-Elements with the manual microscope.

n Call the [Manage devices] dialog box

Select [Devices] on the menu bar and then select [Manage devices...].
[Manage devices] dialog box appears.

Reference Macro Databage View | Devicse | Window _Annlicatiane Nacam

ENAEEEEA R =] |
1

Manage devices... ‘

Manage devices...

Keeps 7 position and centers Piezo 7

Move Piezo Z to Home Position

Objective Clearance ...

Mouse Joystick and Auto Focus Z: Ti Piezo ZDrive  *
Enable Mouse Joystick Z in Live (6.0 pm)

Mouse Joystick Setup...

Auto Focus Setup...
Auto Focus Ctrl+F
Focus Plane Setup...

Focus using Plane

Figure 11.1-1 Devices menu

Manage devices

Installed devices:

Physical Devices

‘ Disconnect ‘ Configure Device... |

[smmsicnpaes.. |

Logical Devices

[ emrmms, |

[Cies |

Figure 11.1-2 Manage devices dialog box
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n Add “Manual Microscope”

1. Click the [Add] button in the [Manage devices] dialog box to display the menu for devices to be

added.

Manage devices l&]

Installed devices:

Add

Remove

Physical Devices
‘ Disconnect ‘ Configure Device... |

e .

Logical Devices

[ emrmms, |

Figure 11.1-3 Manage devices dialog box

2. Select the “Manual Microscope” form pull-down menu.
“Manual Microscope” is added in the [Installed devices!] field.

Add button

Manage devices @
Installed devices:
acd v |
| Nikon 90i,
Nikon RFA

80i, DIH

Manual Microscope

Physical Devices
‘ Disconnect ‘ Configure Device. .. ‘

[msimes. | [ ]

Logical Devices

[Cosimtniie |

Figure 11.1-4 Manage devices dialog box

Manage devices

Installed devices:

E-&2 Manual Microscope

Add  w
- Microscope
Nosepiece Remove

FilterBlock(type: Turret, name: FilterBlock)
Filter(type: EPT, name: Filter)

Physical Devices
‘ Disconnect ‘ Configure Device... |

[rstnrmes | [

Logical Devices

[ erodo, |

Figure 11.1-5 Manage devices dialog box
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Add the vertical movement device (Nikon “RFA” or Prior external Z Drive “Prior Z
RFA”)

1. Click the [Add] button to display the menu for devices to be added.
Select the “Nikon RFA” or Prior external Z Drive “Prior Z RFA” form pull-down menu. (*)
[Connection Parameters] dialog box appears.

Manage devices &J

Installed devices:

&2 Manual Microscope Add ¥ |

Microscope | |
Nosepiece -

FilterBlock(type: Turret, name: FilterBlock) Mikon RFA |I

Milenn QNI 801 NTH

Filter(type: EPI, name: Filter)

Manual Microscope

Physical Devices

Conneck 1 D\sconnectl Configure Device. .. 1
Connection Parameters. .. Reset
Logical Devices
Device Parameters, .,

Figure 11.1-6 Manage devices dialog box

Compatible Microscopes:
Nikon RFA : ECLIPSE AZ100, ECLIPSE 80i, ECLIPSE FN1
Prior Z RFA : ECLIPSE Ti-U, ECLIPSE FN1

2. Set the Serial port in the [Connection Parameters] dialog box.
Select the serial port to which “Nikon RFA” or Prior external Z Drive “Prior Z RFA” is connected
from the pull-down menu of [Serial port:].
Click the [OK] button to finish the Serial port setting.

[ Connection Parameters L—L—J
r

Selects a serial port. ) [ comt =]

‘ ‘ Speen: o000 5] Cancel

Figure 11.1-7 Connection Parameters dialog box

3. If you use “Nikon RFA” as the vertical movement device, set the model number.
Select “Nikon RFA” in the [Installed devices:] field and click the [Configure Device...] button.
[Model setting] dialog box appears.

Manage devices @J
[
Selects a Nikon RFA. MEEE | . ad v
EI @ zn;aTh“!'\chruscoDe Remove

Microscope
Nosepiece -
FilterBlock(type: Turret, name: FilterBlodk) T

: Filter (type: EPT, name: Filter) Close

Physical Devices

Disconnect Configure Device...
Connection Parameters... button
Logical Devices

Figure 11.1-8 Manage devices dialog box
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4. Set the model number in the [Model setting] dialog box.
Select “99888” (*) from the pull-down menu of [Model:].
Click the [OK] button to finish the Model number setting.

Model setting @1

Selects a Model number. Model: 39835 =
Cancel

Model number

99640 - 100 nm step resolution, 100 pmjrotation

99641 - 100 nm step resolution, 100 pm/rotation

99542 - 100 nm step resolution, 100 pm,rotation

99643 - RFA for EGDOFM, 50 nm step resolution, 300 pmjrotation
99644 - RFA for TE-2000 w, 50 nm step resolution, 100 pm/rotation
99545 - RFA for E-800 w, 50 nm step resolution, 100 pm/rotation

99646 - RFA for E-600 w, 50 nm step resolution, 100 pm/rotation
99888 - RFA for 80i, 50 nm resolution, 100 pm/rotation

Figure 11.1-9 Model setting dialog box

*

The model number differs depending on the microscope.
ECLIPSE AZ100, ECLIPSE 80i, ECLIPSE FN1 : 99888

5. Click the [Close] button to close the [Manage devices] dialog box.

Manage devices

Installed devices:

(- Nikon RFA - Add

i Z Drive

Manual Microscope Remove
Microscope
Nosepiece

FilterBlock(type: Turret, name: FilterBlodk)

Filter(type: EPI, name: Filter) Close

B

] L

Physical Devices

Disconnect
Connection Parameters...

Logical Devices

| S|

Figure 11.1-10 Manage devices dialog box
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n Setting the [Manual Microscope Pad]

*

Display the [Manual Microscope Pad].

As shown below, right-click on the gray area (without any dialog box and setting window
displayed) to display a menu. Then select [Acquisition Controls] -> [Manual Microscope Pad] in

@ Sequential Stimuiation/Bleaching
%, stimulaton
9 Triggerad Acquistion

[Garers5et Feflect DI

the menu.
s cemens i ® u ‘
Live +
| Acquisition Controls | B AVI Acquisition
Analysis Controls D Auto Capture Folder Chrl+AlE+A
Visualization Controls v [ C2 Scan Area Ctrl+Alt+]
@
2 Macro Controls v C2 Settings Chrl+Alt+C
= .
B AV Acauistion i
e ., # L e AN | @ C2Simple GUI
m Viualzation Controls | Bl €2 Scan vea ctentes @ C2 stimulation
2 i ct (B s e 5 . [T Right Ctrl+Alt+ Numé
%] Ok coleAtstume :ml::‘:m E capture FRET Image
= ::L g:<:::~:um: . o e e o\ xvTime... Bottom Chrl+Alt+Num2 @)
il A wiston Custom uisition
e Layout Manager... EI8% Cilknre amA Cha ke el AlE
@ ND Acquisition Ctri+Alt+N. 1
7 wotiens 10 (= Hﬁ Manual Microscope Pad Ctrl+Alt+M |

4 ND Events, 1/O

= oC Panel

. Stimulation
¥@ Triggered Acquisition

& ND Sequence Acquisition

1

@ Sequential Stimulation/Bleaching

Figure 11.1-11 To display the Manual Microscope Pad

Other display methods

And also, select [View] on the menu bar and then select [Acquisition Controls] -> [Manual

Microscope Pad] to open the control pad.

@ NIS-Elements AR

Eile i leasure  Reference  Macr

E[% B D E B O[5 E %% 0

Database | View | Devices Window Applications

F10, Ctrl+Shife+D

Layout

Overlay On/off

"AUto Capture Folder | O

Tmages | AUtomated MeasUrement Results

Luts On/Off
View LUTs

Magnifier Glass Options... Ctrl+Shift+1

Thumbnails... Ctrl+F1

‘Show Taskbar

2
=

Q

£

Tntensity P

Docking Panes

Analysis Controls
Visualization Controls

Macro Controls

Slices View

Volume View

Layers
Zoom

Overlay Properties
‘Customize Teolbar

%
@
B
L]
@
@
©]
B
i

|

AVI Acquisition
Auto Capture Folder
C2 Scan Area

CHri+Alt+A
Ctrl+AlE+]
C2 Settings

C2 simple GUT

CHri+Alt+C

C2 stimulation
Capture FRET Image
Custom Acquisition

View/Process Companent
Switch to Split Component View
Ratio View

Ratio Properties...

EDF Z-P) Time MeasUrement

Tracking | Of

ND Events, /0

ND Sequence Acquisition

oC panel

Sequential Stimulation/Bleaching
Stimulation

Triggered Acquisition

Count

[ShowGontrol(* DeviceMicPadGontral”, 1)

Figure 11.1-12 To display the Manual Microscope Pad
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2. Set the Nosepiece information in the [Manual Microscope Pad].

*

Click the E button in the [Nosepiece] field.
[Nosepiece & Objectives] dialog box appears.

Manual Microscope Pad =

- Mosepiece
iDI Iml Iml Iml Iml Iml

T = N 0

~Filter Turret

|55 5| 3] o5 3 2]

o

Figure 11.1-13 Manual Microscope Pad

MNosepiece & Objectives M
MNosepi - Z-5tey Z-5tey Worki
positon TR T (bfors) (i)  dtance
L6 = | J
2 O = | J
3 O = | J
S = | J
5 € = | J
5 € = | J
| cancel |

Figure 11.1-14 Nosepiece & Objectives dialog box

When using manual microscope, information on the installed objectives cannot be read
automatically by NIS-Elements. When using a manual microscope, be sure to select the objective
to be used in the [Nosepiece & Objectives] dialog box.
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3.

Specify the Objective in the [Nosepiece & Objectives] dialog box.
Select the Objective name to be used from the pull-down menu of [Objective name].

=5

Z-5tep Z-5tep
(Auto focus)  (Slices)

Working
distance

MNosepiece & Objectives
N;:;ﬂ:r?e Objective name
16
2 C
3 O
4 C
5 O
5 O |

LeLe LeLele[ <]

J
J
J
J
J
]

J
J
J
J
J
]

Cancel |

Figure 11.1-15 Nosepiece & Objectives dialog box

Nosepiece & Objectives

Achromat 10x
Achromat 10x Phl ADL
Achromat 10x Phl BM
Achromat 10x Phl DL
Achromat 10x P

N;::i?:‘i:ﬁe Objective name (Aitfbfiiul Achromat 10x Pol

1 & LI [ | plan 10x

2 O e ﬂ Plan 10x Ph1 DL |I

3 O 0.5x ¢ Plan Apo 10x DIC L

4 ] 1% 3 Plan Apo 10x

5 ] 7% 3 Plan Fluor 10x DIC L

6 ] 5% Plan Fluor 10x DIC L N1
4y » Plan Fluor 10x Phl DL
5x > Plan Fluor 10x Phl DLL

) 10x% S Fluor 10x DIC N1

16x ¢ 10x MC1 HMC
0% F Fluor 10x W DIC N1
a0k * HMC 10x Plan
S0x HMC 10x ELWD Plan Fluor
60x * E Plan 10x
100x ¥ LU PLan EPI 10x
150x * LU PLan BD 10x

Figure 11.1-16 Selecting Objectives

4. Click the [OK] button to close the [Nosepiece & Objectives] dialog box.

MNosepiece & Objectives [&J"

Nosepi o Z-5tey Z-5tey Worki

;::i?:r?e Objective name (Auto Fop(l:usj (snoef; o
1 & [Plan 10xPh1DL LI |8.00 |s1.63 | 10500.00
2 ]PIanApoZOxDICM LI |0.50 |0.55 | 1000.00
3 O = | |

o = J

5 C = J

6 Ol | = J

= ‘I | J OK button

Figure 11.1-17 Nosepiece & Objectives dialog box

The connection setting procedure has been completed.
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11.2 Manual Microscope Pad

The Microscope Control Pad for manual microscope consists of the following portions:

Nosepiece

Manual Microscope Pad x |

Select the objective located in the light path.

- Nosepiece
10x 20x

Iml Iml Iml Iml
g [ N

- Filter Turret

— ]
[E s [Sifis [as{iis) &

Figure 11.2-1 Manual Microscope Pad Settings

176



Chapter 11 Using Manual Microscope

11.3 Operating the Z Drive

This section describes how to operate the Z drive of the manual microscope by NIS-Elements.

1. Display the [XYZ Navigation] dialog box.
As shown below, right-click on the gray area (without any dialog box and setting window
displayed) to display a menu. Then select [Acquisition Controls] -> [XYZ Navigation] in the menu.

B - W i -]
Fle Edit Acquire Calibration Image Bi leasure Reference Macro Database View Devices Window Applicatic
DIPHY %00 aR|Z - B PN AR A S EEEBE S h T E o
i | Acquisition Conkrols | ‘B AVI Acquisition
% C2 Settings Analysis Controls |3 Auto Capture Folder Cerl+Alt+A
I Visualization Controls | B 2 Scan Area Cerl+Alt+1
. EE Macro Controls v|[38] ca settings Ctrl+Alt+C
P fEveE ol OB | Ao oot Foler oA [ Left Chrl+Alt+ Num4
B Visualization Controls. B C2Scan Area Ctrl+Alt+] 3 xr @ c2 Stimulation
Rl Macro Controls €2 Settings Ctri+Alt+C [0 Right CtrleAlt+Nume
T oo @ C2smpecur Capture FRET Image
Bf|De oAt cimaton % v Bottom  CtrsAlsNum | P =
| || o Rgne Ctrl+Alt+Num6 = @} Custom Acquisition
B| B eotom  cuivalsnumz [J CFremEsrtns:
| || [ —ev—— S S Layout Manager. Filters and Shutt Chrl+Alt+F
= Layout Manager... @ Filters and Shutters Ctri+Alt+F = . 45 @ fheistal 2[5 RRALLE
fd E Manual Microsoope Pad - G+t = # Manual Microscope Pad Ctrl+AlE+M
[ i ultipoint Set Acquisition " o — M o i
ND Acquisition CulsAlsN 858 Multipoin uisition
% ND Events, 1/0 || Troger - -
@ ND Sequence Acquisition @ ND Acquisition Chrl+Alt+N
S ocpanel
@ ;Puenﬁa\ Stimulation Bleaching // ND Events, 1/O
®,, Stimulation T
A i % ND Sequence Acquisition
2 oC panel
Z Series Setup Ctri+Alt+Shift+Z
@ Sequential Stimulation/Bleaching
B, Stimulation
*@ Triaaered Acauisition
3+ XYZ Navigation Chrl-+AIt+Y
£t Z Series Setup Ctrl+Alt+Shift+Z

Figure 11.3-1 To display the XYZ Navigation dialog box
*  Other display methods
And also, select [View] on the menu bar and then select [Acquisition Controls] -> [XYZ Navigation]
to open the dialog box.

Fle Edit Acqure Calbbration Image Binary Measuwre Reference Macro Database |View | Devices Window Applications Deconvolution Help

RDIPHY 62 PO@OR|T-3- || 2% A8 A S J|d organierLayou F10, Ctri+Shift+D

[*] Layout ,
Q - @@ |
» Overlay On/Off o
Luts On/Off L
I L
= Nikon 1S View LUTs
B Magnifier Glass Options... Ctri+Shift+M
G Thumbnails... Ctrl+F1
=3
XYZ Navigation x Show Toskbor,
|2 [ <z
B A |[[5.000 "y Docking Panes >
[} [Coarse. Fine. \ ‘Acquisition Controls | % AVIAcquisition
o @ Analysis Controls *| & Auto Capture Folder Ctri+Alt+A
B Visualization Controls » B C2Scan Area Ctri+Alt+)
E Y Macro Controls *[ %@ C2 Settings Ctri+Alt+C
k. 2- Zdrive Smuator v | @ cesimpecur
I | 2:{0.00 <-1000.00, 1000.00> pm. Move 2 | Slices View @ C2stimulation
k3 12 Volume View
L —— - M coptreFRETImage
Loyers *| @ custom Acquisition
Q zoom *|@ Filters and Shutters Ctrl+Alt+F
Overlay Properties *| @ Manual Microscope Pad Ctri+Alt+M
|5 Customize Toolbar *|@ ND Acquisition Ctri+Alt+N
View/Process Component of| o (RO
Switch to Split Component View F12 {® [DlsequencaAcuaeren
Ratio View: S ocerd
Ratio Propertiesn @ Sequential Stimulation/Bleaching

*, stimulation

Figure 11.3-2 To display the XYZ Navigation dialog box
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2. Control the Z drive position.
Click the upper and lower blue arrow buttons to move the Z drive.
Each clicking of the button can move the Z drive up and down by one step (predetermined length).

XYZ Navigation x |
—7— —7 step

—l| K | [5.000 um
i
ICuarse Fine |

Z drive shift button == 3

—Z - Zdrive Simulator

Z:| 0,00 <-1000,00, 1000.003 pm Move |

[Z=00um

Figure 11.3-3 XYZ Navigation dialog box

The step value can be set in the [Z step] field.
Two accuracy settings of movement can be set - coarse and fine.

The Z drive can also be moved directly to any position by entering its coordinate in the [Z-Nikon
RFA ZDrive] edit box.
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By combining the observations of single molecules with laser TIRF and the sectioning capabilities of the C2,
C2+TIRF System allows for multi-perspective cellular analysis.

Use the “digital imaging head for C2 for Nikon microscopes” attached to the left-side port of Nikon microscope
[ECLIPSE Ti] and CCD camera attached to the back port, by switching between them.

With the C2, Z stack images (more than one) are acquired, and with the CCD camera for TIRF position (one
image) is acquired.

12.1 Starting the C2+TIRF System

To use C2+TIRF System, you may select it at activation of NIS-Elements C or after the activation.

Steps to enable C2+TIRF System at activation of NIS-Elements C

1. On the [Driver selection] dialog box displayed at activation of NIS-Elements C, turn “ON” the
[Enable Multi Camera] check box.
On the [Driver selection] dialog box, you may select the second camera.

NIS-Elemeants AR 3.22.00 (Build 701c) &4bit - Driver selection

‘ ‘ Mikon Confocal j
Nikom

Enable Multi Camera ‘ I~ Enable Multi Camera I oK | Cancel |
|

Figure 12.1-1 Driver selection dialog box

NIS-Elements AR 3.22.00 (Build 701c) &4bit - Driver selection
First driver:
Mikon Confocal j
Nikon
Carand driver-
e v
Mikon Confocal jl
Nikon
[V Enable Multi Camera oK | Cancel |

Figure 12.1-2 Driver selection dialog box

2. From the pull-down menu of the Second driver:, select the secondary camera.
For the CCD camera, only [ANDOR] is selectable.

NIS-Elemeants AR 3.22.00 (Build 701c) &4bit - Driver selection
First driver:
‘ Mikon Confocal j
Nikon
Second driver:
| ... Mikon Confocal - |
\:| = | Mikon Contocal ':/

Figure 12.1-3 Selecting the second camera
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3. Click [OK] button to starts the NIS-Elements C.
After NIS-Elements C activates, the menu bar shows two camera operation icons.

-

NIS-Elemants AR 3.22.00 (Build 701c) &4bit - Driver selection

First driver:

| Mikon Confocal j
Nikon

Second driver:

AMDOR. 5
¥ Enable Multi Camera oK I Cancel |

Figure 12.1-4 Starting the NIS-Elements C

@8 mis-Elements AR ‘

File Edit Acquire Calibration

Imaoe Binarv Measure Reference Macro Database View Devices Window Applicatio

HIEHY &6 %|er@nn soesn® G@aB||P -3 | k|[Ons|Oer]Qos | =

Figure 12.1-5 Menu bar for C2+TIRF System

Enabling C2+TIRF System after Activation of NIS-Elements C

1.

Select [Acquire] on the menu bar and then select [Select Driver...].

[Driver selection] dialog box appears.

File Edit |

22

hration Tmans Rinarv  Measure Reference Macro Database View Devices Window Applications Deconv

orsin & @@ @ B Z -3 -| 1|/ Owm Qe [Qon | 12 !ii_ﬁ

Acauira |

| E LD EOD X ELAG Endaa|n o |

Select Camera 4

2 Camera Settings (C2)... F11

Live - Fast o Ao
Live - Quality Cri++ "35 Live
Ereeze Find Mode
Capture Ctrl+-
i3 Auto Capture Ctrl+Space '\35 X
Average (OFF) »
Integrate (OFF) c
Camera ROI v ‘ )
3 RAM Capture 4 o\ xrtm
AVI Acquisition... L
Fast Time-lapse... e—é/j XYZ T
&” Capture Multichannel Image 4
5 Capture 2-series b Photo Activat
B Capture Timelapse 2 u [T
»

88 Capture Multipoint
Custom Acquisition...

Grab Large Image Free Shape...
Grab Large Image...

Scan Large Image...

Scan Larae Image with Z...

Figure 12.1-6 To display the Driver selection dialog box

NIS-Elemeants AR 3.22.00 (Build 701c) &4bit - Driver selection

Mikon Confocal
Nikom

[~ Enable Multi Camera

Figure 12.1-7 Driver selection dialog box
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Turn “ON” the [Enable Multi Camera] check box.
On the [Driver selection] dialog box, you may select the second camera.

NIS-Elemeants AR 3.22.00 (Build 701c) &4bit - Driver selection

‘ I Mikon Confocal j
Nlkoe
Enable Multi Camera s [~ Enable Multi Camera I ok |

{ |

Figure 12.1-8 Driver selection dialog box

Cancel |

NIS-Elements AR 3.22.00 (Build 701c) &4bit - Driver selection

First driver:

Mikon Confocal j
Nikon

Second driver:

| Mikon Confocal VI
Nikon

¥ Enable Multi Camera oK I Cancel |

Figure 12.1-9 Driver selection dialog box

From the menu of the Second driver:, select the secondary camera.
For the CCD camera, only [ANDOR] is selectable.

NIS-Elemeants AR 3.22.00 (Build 701c) &4bit - Driver selection

First driver:

| Mikon Confocal j
Nikon

Second driver:

| Mikon Confocal 'l

1 —

\:‘ = | Niken Confocal ):’

Figure 12.1-10 Selecting the second camera

Click the [OK] button to confirm it.
The menu bar shows two camera operation icons.

NIS-Elemants AR 3.22.00 (Build 701c) &4bit - Driver selection

First driver:

| Mikon Confocal j
Nikon

Second driver:

-
¥ Enable Multi Camera oK I Cancel |

Figure 12.1-11 Switching to C2+TIRF System

@8 mis-Elements AR

File Edit Acquire Calibration Image Binarv Measure Reference Macro Database View Devices Window Applicatio

HiEH9 & 9[ec »@n & ecksin & ﬁgﬁ D42 | B|[Ons O [Oon | 1=
i -
Q

Figure 12.1-12 Menu bar for C2+TIRF System
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12.2 Setting ECLIPSE Ti and Laser Connection

Make settings using the following procedure to synchronize NIS-Elements with the ECLIPSE Ti and LU4A
(Laser).

Call the [Manage devices] dialog box

Select [Devices] on the menu bar and then select [Manage devices...].
[Manage devices] dialog box appears.

0" \lanage devices...

Keeps 7 position and centers Piezo 7

Move Piezo Z to Home Position

Objective Clearance ...

Mouse Joystick and Auto Focus Z: Ti Piezo ZDrive *
Enable Mouse Joystick Z in Live (6.0 pm)
Mouse Joystick Setup...

Auto Focus Setup...
Auto Foeus

Focus Plane Setup...
Focus using Plane

Scanning Setup...
Scan

List of Points...

4 Zoom Configuration...

Filters and shutters... Ctri+Alk+F
Matching Fluorescent Probes and Filters...

[= Microscope Control Pad Ctri+Alt+M

Figure 12.2-1 Devices menu

Installed devices:
Add
. Close

Physi i

Connect | Disconnect | Configure Device. ., |

Connectian Parameters... Reset
 Logical Devices

Device Parameters,..,

Figure 12.2-2 Manage devices dialog box
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EI Add “Nikon Ti”

Click the [Add] button to display the menu for devices to be added.
Select the “Nikon Ti” form pull-down menu.
“Nikon Ti” is added in the [Installed devices:] field.

Manage devices

Installed devices:

==

Add VI

Nikon Intensilight
Nikon LU4A

Nikon LUSU

Nikon LUSU and AOM
Nikon REA

Nikon Ti

Physical Devices

Connect Disconnect

Cannection Pars

Logical Devices

Figure 12.2-3

Manage devices dialog box

Manage devices

Installed devices:

[E-&=2 Mkon Ti
Microscope
Mosepiece

XYDrive

Filter Exc

Analyzer

PFS

TIRFMirror

TIRFPosition
Zoom

~[¥] shutter (shutter1 (EPT))
[ shutter (shutter2 (D14})

Physical Devices

Connect Disconnect

Connection Fars

Canfigure Device...
Reset

Logical Devices

=5

Add =

Remave

Figure 12.2-4

Manage devices dialog box
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Add “Nikon LU4A”

Click the [Add] button to display the menu for devices to be added.
Select the “Nikon LU4A” form pull-down menu.
“Nikon LU4A” is added in the [Installed devices:] field.

Manage devices ==
Installed devices:
E- & MNikon Ti Add v I
] Wicroscope

Mosepiece N\_kr“.n Inrsncunhr

e I Nikan LU4A I
X¥Drive —
[ shutter (Shutter1 (EPT)) DUROIEEU DL
[ shutter (Shutter2 (D14)) Nikon LUSU and AGM
W] Lii
Hohit DI Niken RFA

LightPath
FilterBlockl Nikon Ti
FilterBlock2
Filter-Bar
- |¥] Filter-Exc

TIRFMirror
TIRFPosition

Zoom

Physical Devices

Cormect | Disconnect Configure Device...

Conngction Param;

Logical Devices

Dewi

Figure 12.2-5 Manage devices dialog box

Manage devices ==
Installed devices:
[ LightPath = add -

FilterBlack 1

FilterBlock2 Remove
Filter-Bar

FilterExc

Analyzer

TIRFMirror

TIRFPosition

Zoom

1= Nikon LU4A

shutter (Shutter (AOTF))
Shutter (Shutter1 (SH1))
Shutter (Shutter2 (5H2})
Shutter (Shutter3 (SH3))
Shutter (Shutter4 (SH4))
Shutter (Shutter5 (SHS))
LUI4A MultiLaser

LU4A Fiber Output -

m

Physical Devices

Cannect Disconnect Configure Device. ..

Connection Parameters. ..

Logical Devices

Device Parametel

Figure 12.2-6 Manage devices dialog box
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nl Setting the Lasers (Nikon LU4A)

1. Call the [LU4A Pad] dialog box.
As shown below, right-click on the gray area (without any dialog box and setting window
displayed) to display a menu. Then select [Acquisition Controls] -> [LU4A Pad] in the menu to
open [LU4A Pad] dialog box.

@8 NIs-Elements AR

Flle Edit Acquire Calibration Image Binary Measure Reference Macro Database Wiew Devices Window Applications Deconvolution Help

DIFHY &aien @ a ] ecksn® R O B|F-3-| &|[Ows[Qer[@ow @rot [@sHs | 1= 151 §

B
Q
o LU4A Pad ]
I Acquire
® Live + I
Iﬁ —
] Acquisition Controls | & AVI Acquisitic
£ Analysis Controls |3 Auto Capture | older Ctrl+AlE+A Find Mode
e »
3 visualization Controls [# c2scanArea ctrl+Alt+ 2
& Macro Controls ’ C2 Settings Ctrl+Al+C J
= c2 Simple GU
U O Left ET—— E
€2 stimulatio
B [T Right Ctri+Alt+Num6 @ 342 XY
o  capture FRET| mage
Bottom  Ctrl+Alt+Num2

B [# color sim Selff or Area e\ XY Time...
= Layout Manager... *7 Color Sim Sel| ngs
% @, Custom Acqu | tion €3 3z Time..|
] o, DI &, W i
I E‘ D waarad Photo Activation

B D " Trigger

@ ND Acquisition Crri+AlteN =

4 ND Events, I/0

@ ND Sequence Acquisition

2 oc panel

@ Sequential Stimulation/Bleaching

Figure 12.2-7 To display the LU4A Pad dialog box

2. Open the [LU4A Configuration] dialog box.
Click the [Configure...] button in the [LU4A Pad] dialog box.
[LU4A Configuration] dialog box appears.

LU4A Pad =

1:[ 638nm El[%]
2:[~ 405nm D[%]
3:[~ 457nm D[%]
4~ 477nm D[%]
5:[ 488 nm D[%]
6:[ 514nm D[%]
7:[ 543nm D[%]

Settings... [638 nm, 0%],
Manual Test Shot
Pulse Test Shot Pulse time: 100 [msec]

Beam Swil

Confocal | TIRF
Shutters
Q) actF | sHs

Oﬁmnmlafer\mlaAmon |6543ﬂ

I 4 Configure... | .h

Figure 12.2-8 LU4A Pad dialog box

Configure... button

185



Chapter 12 Using C2+TIRF System

3. Select the laser to be used.
Select the laser to be used from the pull-down menu of each laser.
After selecting the laser, click the [OK] button to determine the settings.

LU4A Configuration @J

| 2car Canfimration
m—

L4 13 L2 L1
EZETT ~ | [457, 477, 488, 514 rnm > | [s05nm ~ | [638 m_~ | Select the laser
to be used.
Laser Lines
Name Wavelength [nm]
1 [emom | &8
2 [a5mm | 405
3. W 457
4 [azem 477
5 [s8om | ass
6 [s14im | 514
7. [s3mm | e

I” Logarithmic scale

Options

Show Shutters on Devices toolbar
" 628nm [ 405nm [ Argon [ 543nm v SHS

¥ Show AOTF Shutter

Laser Ports
Left port: | Confocal Right port: |TIRF

Info

SDK: 4.2.3.572
Firmware: 1.0.0
Type: Switcher

oK | Cancel

Figure 12.2-9 LU4A Configuration dialog box
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12.3 Optical Configuration Setting

Register the settings for the confocal image acquisition with C2 and the TIRF image acquisition with CCD
camera to the Optical Configuration files.

This section describes the setting of laser optical path switching (set on [LU4A Pad] dialog box) and setting of
device selection (set on [Ti Pad]) for image acquisition that are to be configured only for C2+TIRF system.

12.3.1  Optical Configuration Setting for C2

n Switch the laser optical path on the [LU4A Pad] dialog box

1. Call the [LU4A Pad] dialog box.
As shown below, right-click on the gray area (without any dialog box and setting window displayed)
to display a menu. Then select [Acquisition Controls] -> [LU4A Pad] in the menu to open the [LU4A
Pad] dialog box.

@@ nis-Elements AR

Fle Edit Acquire Calibration Image Binary Measure Referance Macro Database View Devices Window Applications Deconvolution Help
HiPHY & % e w|@ @ B eckin ® R[@BB|F-Z -| B[O [@er[@om @aotr [@ons | 12 8 i E
|~
Q
&
% LU4A Pad
A dee - m—| :
lﬁ e ||
ek Acquisition Controls B AVI i
= Analysis Controls 4 Aute Capture ||lder Cerl+AlE+A Find Mode -
£ Visualization Controls B C2Scan Area Ctri+Alt+] 2 xr
B Macro Controls 3 C2 Settings Ctri+Alts+C |
I | €2 Simple GU
e M Left curtsAtenms | & p‘
€2 Stimulatior
=] [0 Right curteAtiums | & 3= vz
B B Capture FRET || nage —
Bottom  Cirl+Alt+Num2
B B color sim sen{or Area e\ X Time...
=] Layout Manager... 3 Color Sim Set | 1gs
; @ Custom Acquif| fon €3 vz Time...
[ Photo Activation
G- i etk e I~ Trigger
@ ND Acquisition Ctrl+Alt+N
4 ND Events, /O
@ ND Sequence Acquisition
= oC panel
@ Sequential Stimulation/Bleaching
B cbmintian

Figure 12.3-1 To display the LU4A Pad dialog box
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2. With Beam Switcher in the [LU4A Pad] dialog box, select the laser optical path.
For the optical configuration of the C2, select [Confocal].

LU4A Pad x
1:[ 638nm El[%]

2 405nm [0 e

3 457nm D[%]
4~ 477nm %]
5: 488 nm D[%]

6:[ 514nm D[%]
7:[" 543nm 2]

—

Settings... [638 nm, 0%],
Manual Test Shot |
Pulse Test Shot | Pulse time: | 100 [msec]

R

To configure the C2 — | o |I TIRF

setting, select [Confocal] —
[ [ e |
Q@ 638nm ‘O%Snm |Omgun |0543nm|
4 Configure...

Figure 12.3-2 LU4A Pad dialog box

n Select the device to be used for image acquisition with [Ti Pad]

1. Call the [Ti Pad].
As shown below, right-click on the gray area (without any dialog box and setting window displayed)
to display a menu. Then select [Acquisition Controls] -> [Ti Pad] in the menu to open the [Ti Pad].

s e e E. Y -

Fille Edit Acquire bration Image Binary Measure Reference Macro Database View Devices Window Applications

DiIPH9 & %ien »w DR ecksn® @@ B 2| w[ons Q@ Qo

® Live +
Analysis Controls +| (@ Auto Capture Folder Ctrl+Alt+A
Visualization Controls [ 2 Scan Area Ctrl+Alt+)
Macro Controls » €2 Settings Ctrl+Alt+C
T | @ C2Simplecul
@ C2 stimulation
B Capture FRET Image
[# color Sim Sensor Area
Layout Manager... *3 Color Sim Settings
@) Custom Acquisition
& Filters and shutters Crl+Alt+F
< LU4APad
88 Multipoint Set Acquisition
@ ND Acquisition Cri+Al+N
& ND Events, I/0
‘@, ND Sequence Acquisition
5 oc Panel
@ Sequential Stimulation /Bleaching

O Left Ctri+Alt+Num4.
O Right Ctrl+Alt+Nums.
Bottom  Ctrl+AlteNum2

S % Mo EDF BN HoE R =0+

oAl | (@ T Pad

3+ XYZ Navigation Ctri+Al+Y
8t Z Series Setup Ctrl+Alt+Shife+Z

Figure 12.3-3 To display the Ti Pad
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Select the device for [Ti Pad].
For the optical configuration of the C2, select [EPI].

Ti Pad =

e 10x 20x  40x  60x  100x
-

L NQOORNU O O

L80 Memory  Recal

@ Coarse Accuracy:
I0.0 @ Fine 0.0000 | [um]

@ Extra Fine

~Lamps

DIA ﬂg HWM

Intensilight ND: 32 16 8 4 2 1
' 9 0 0 9 @

I TIRF
TIRF 0.0
Ay 20
@ Coarse @ Fine @ Extra Fine ﬂ ﬂ

~Shutters ~PiezoZ ——

QINTSL|QEPI |QDIA Pt
~Filters

Turret1 E EIE E E E E
Tre2 g | e 2

arer @O0 @|o|o|c|o|m

To configure the C2
setting, select [EPI]

Bder - 0|@[@ ¢|o|e/c|e|m

~Cond: ~Zoom

|1DIcN1 [ I ~|

Figure 12.3-4 Ti Pad

Configure laser power and other settings on [C2 Settings], and register the configuration to the
Optical Configuration file.

For storing and retrieving the [Optical Configuration] settings, see the sections concerning the
optical configuration in the “NIS-Elements Advanced Research User's Guide.”
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12.3.2 Optical Configuration Setting for CCD Camera

n Switch the laser optical path on the [LU4A Pad] dialog box

1. Call the [LU4A Pad] dialog box.

2.  With Beam Switcher on the [LU4A Pad] dialog box, select the laser optical path.
For the optical configuration of the CCD, select [TIRF].

LU4A Pad =
1:[" 638 nm El[%]
2] 405nm El[%]
3" 457nm [0 Jmea
4 477nm D[%]
5[ 488 nm El[%]
—
6 Si4nm [0 e
————
7 543mm [0 e
[ ; T
Stimulation

Settings... [638 nm, 0%],
Manual Test Shot

Pulse Test Shot | Pulse time: | 100 [msec]
Beam Switch J

Confocl | TR To configure the CCD camera
et setting, select [TIRF]
() aoTE | () sHs
OGSSnm|O405nm|OArgon|OS43nm|

4 configure... |

Figure 12.3-5 LU4A Pad dialog box

3. Select the lasers for CCD camera image acquisition and make power adjustments.

[LU4APad | I
1:[~ 638 nm D[%]

1 1 1 1
z[~ 405mm [0 | o— Laser selection and
power adjustment

3:[" 457nm I|t|[%]
4] 477nm I|t|[%]I
s o o Jea
s[:;r 514nm I|t|[%]I
; .

7" 543nm [0 |
‘ l‘!'}l 1 1 1 1 1 1 1 1 1 :

Figure 12.3-6 LU4A Pad dialog box
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n Select the device for image acquisition on [Ti Pad]

1. Call the [Ti Pad].

2. Select the device for [Ti Pad].
For the optical configuration of the CCD, select [TIRF].

Ti Pad =

e 10x 20x  40x  60x  100x

L80 Memory  Recal
- ZDrive
@ Coarse Accuracy:
0.0 @ Fine 0.0000 | [um]
@ Extra Fine
~Lamps
DIA
=| O 3.0 M
=0
Intenslight - 32 16 8 4 2 1
'S @ @ @ @ @
To configure the CCD camera
TIRF e I 0.0 .
@"‘L 7000 J setting, select [TIRF]
@ Coarse @ Fine @ Extra Fine ﬂ ﬂ
~Shutters ~PiezoZ ——
() nTsL | () epr

() pia
0.1
~Filters

Turret1 E EIE E E E E
Tre2 g | e 2

arer @O0 @|o|o|c|o|m

Bder - 0|@[@ ¢|o|e/c|e|m

~ Cond ~Zoom

|1DIcN1 [ I ~|

Figure 12.3-7 Ti Pad

3. Register the Optical Configuration file for the CCD camera.
For storing and retrieving the [Optical Configuration] settings, see the sections concerning the
optical configuration in the “NIS-Elements Advanced Research User's Guide.”
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12.4 Procedure of Image Acquisition

Acquire the images by using the registered Optical Configuration files.

n Call the [ND Acquisition] dialog box

Select [Applications] -> [Define/Run Experiment...] from the menu bar to open the [ND Acquisition]
dialog box.

ND Acquisition x

- Experiment SempJCZ ;17

T: [
z: [;

Save to File
Path: ]C:\Program Files\I5S-Elements\Images) Browse. .. |
Filename: IndUlG.ndZ Record Data... |

Order of Experiment + | [ Enable Ti Redpe Upload Ti Recipe |

e

JVk I~ 888 ¥ Pos ]]7' £ 7 Series ]]—' & Lambda ]]_' Large Image ]
Time schedulz

I IR
Fhase | Interval | Duration | Loops
O

Close Active Shutter when Idle [ Perform Time Measurement {0 ROISs)

[ Use Ratio  Define Ratio...
Events... | Advanced >

Load - | Save - | Femove W | 1 time loop | ~3" Run now |

Figure 12.4-1 ND Acquisition dialog box

E Set the Z stack for image acquisition with C2

1. Click the [Z Series] tab.

ND Acquisition x

i~ Experiment SempJCZ Lli

T: [
z: [F

Save to File

Path: ]C:\ngram Files\NI5-Elements\Images| Browse. .. |
Filename: IndOlﬁ.ndZ Record Data... |

Order of Experiment + | [ enable Ti Redpe Upload Ti Recipe |

rd {P* Time ]J_' B8xr po |¥ £ z 5eries ]] C—————— ], S — J Z Series tab
Time schedule
EEIEREE
Fhase | Interval | Duration | Loops l
O

Close Active Shutter when Idle [ Perform Time Measurement {0 ROISs)

[ Use Ratio  Define Ratio...
Events... | Advanced >

Load - | Save - | Femove W | 1 time loop | ~3" Run now |

Figure 12.4-2 ND Acquisition dialog box
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2. Set the Z stack for image acquisition with C2.

ND Acquisition x

i~ Experiment Setup ICZ ;‘

[
z:[;

Save to File

Path: IC:\Program Files\NIS-Elements\Images! Browse. .. |
Filename: Indﬂlﬁ.ndz Record Data... |

Order of Experiment ~ | [ Enable Ti Redpe Upload Ti Recipe |

¥ £PiTime Il_ H8%vpos W = 7 Series 1]- & Lambda ||_ Large Image i

= EI‘_@I 2ot ”mo‘oo s
: TopI ‘ Hm

s Reset 193,50 abs T —
Ll Bctwml Define... |

187,00 =bs

Step: | 4.333 pm &= 25‘000um”4 Stepsf | Range: 1300um
Bottom: | 157.00 pm Tup:IZDD.DD pm

Z Device: I Ti ZDrive j

Y] LIUSE gLUVE SMULLET UUNng £ MOVEMENL

Advanced >

Load vl Save vl Remove Vl 1 time loop | ~3" Run now |

Figure 12.4-3 Z stacks settings

For Z stacks settings, refer to “NIS-Elements Advanced Research User’s Guide.”

Z stacks settings

Set the TIRF position for image acquisition with CCD camera

1.

Turn “ON” the [TIRF] check box.

ND Acquisition x

i~ Experiment Setup ICZ Ll

T: =
Z: [

Save to File

Path: I C:Program Files\MNIS-Elements\Images) Browse...
Filename: | nd016.nd2 Record Data. ..

Qrder of Experiment = | [] Enable Ti Recpe Upload Ti Recipe

P £PiTime |1 B8 xv Pos W = ZSeries || 5P Lambda |1 [ Lerce Image |
3

= ==
‘?( Reset =

- Batboml

T pm

‘ N/A PF5

Define...
187.00 =hs

Step: | 14.650 pm &= 25.000um” 2 Steps | Range: 13/00um
Bottom: W pm Top: W Hm
Z Device: Iﬂ ZDrive ;I
Close active Shutter during Z Movement

193,50 zbs

Advanced =

Load - | Save - | Femove w | 1 time loop | 2 Run now |

Figure 12.4-4 Select the TIRF
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Chapter 12 Using C2+TIRF System

2. Set the TIRF position for image acquisition with CCD camera.
Click the [Define] button.
When the [Define TIRF Position] dialog box appears, adjust the Z stage to the TIRF position.

You may adjust the Z stage to the TIRF position with either of the following methods:

(1) Manually handle the Z stage.
(2) Into [ZDrive] for Ti Pad, input the TIRF position to operate the Z stage.

After adjusting the Z stage to the TIRF position, click [OK] on the [Define TIRF Position] dialog box.
The Z stage is set to the TIRF position.

ND Acquisition x
i~ Experiment Setup JCZ .L]
T:
Z: [
Save to File
Path: JC:\Program Files\NIS-Elements\Images Browse. .. |
Filename: ;ndﬂlﬁ.ndz Record Data... |
Order of Experiment ~ | [ Enable Ti Redpe Uplaad Ti Recipe |

V£V Time ]]_' 8383y pos V¥ = 7 Series ]j_' 5 Lambda ]]_' Large Image ]

EE% Somnon—em(s] 200.00 sbs| | I TIRF

TopI ‘ |N,{A pm
® Reset {={ 193,50 abs| 7 PF5
Lt Bctwml ; I Define. .. |i" Define button
187.00 abs

Step: | 14,650 pm &= 25‘000um| 2 Steps | Range: 1300um
Bottom: 'W Hm Top: ]W Hm
7 Device: J Ti ZDrive .j
Close active Shutter during Z Movement

Advanced >

Load vl Save vl Remove Vl 1 time loop | ~3" Run now |

Figure 12.4-5 Define TIRF Position

Define TIRF Position [E

OK button

Figure 12.4-6 Define TIRF Position dialog box
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n Register the devices for image acquisition

1.

Click the [Lambda] tab.

ND Acquisition x

~Experiment Setup ICZ ;l

T: [5
Z: [=

Save to File

Path: |C1\Program Files\NI5-Elements\Images) Browse. .. |
Filename: IndUlG.ndZ Record Data... |

Order of Experiment = | [ Enable Ti Redpe Upload Ti Recipe |

L toige anage |

v £PiTime II_ 888 Xy pos ¥ £ Z Serie!

EEL_@' oo M—ZUU‘UU =] |V TIRE
TopI ‘ |NJ'-“ Hm

) Rear 193,50 zbs [ra PFS
| a8 chml Define. .. |

187.00 zhs

Step: | 14.650 pm &= ZE‘OUOHNIIZ Steps | Ranee: 1300um
Bottom: | 187.00 Hm ToD:IZDU.DU Hm

Z Device: I Ti ZDrive ;l
Close active Shutter during Z Movement

Advanced >

Load - | Save - | Femove w | 1 time loop | 2 Run now |

Figure 12.4-7 Select the Lambda tab

2. Register the C2 and CCD camera.
Click below the [Camera] field, and then register the first device.
Click on the second line, and then register the second device.

ND Acquisition x

i~ Experiment SampICZ LI

T
rH|E
I

Save to File

Path: |C:¥Program Files¥MIS-Elements¥Images Browse. .. |
Filename: IndO].G.ndZ Record Data... |

Order of Experiment ~ | [ Enable Ti Redpe Upload Ti Recipe |

W £BTime | S xv pos | ¥ = Z5eries ¥ 5 Lambda ]]- [iF) Large Image |

Setup I | Y | |X v J
| camera | Optical Conf. | Name [ comp....| TPos. [ ZPos. |
cz || <noconfig = | DAPI I (A [T
FITC | — =
Texasked [

™ | I—
Color Si <na mnﬁg.lﬂ New - all E Al il

Close active Shutter during Filter Change
Advanced > > |

Load vl Save vl Femove vl 1 time loop. | »\3" Run now |

Figure 12.4-8 Registration of device
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ﬂ Select the Optical Configuration file

Select the Optical Configuration files for the C2 and CCD camera from the pull-down menu for Optical
Conf.

ND Acquisition x

—Experiment Setup ICZ ;I

T |
z |
M=

Save to File

Path: |C1¥Program Files¥NIS-Elements¥Images¥ Browse. .. |
Filename: IndOlG‘ndZ Record Data.. . |

Order of Experiment = | [ Enable Ti Redpe Upload Ti Recipe |
I3 E:B'ﬁme Il_ 888 %0Y Pos ||7 = ZSeries ¥ (S’;’Lambda Il_ Large Image |

" ]t II—

g lame | Comp. ‘ T Pos. | z Pos -

H

‘exasRed |:| .
<define new...| 32 [I— = Select the Optical
Color {0 Com ] Hew .- A < Configuration file for C2

=
Close active Shutter during Filter Change

Advanced >> |

Load vl Save vl Remaove Vl 1 time loop | ~3" Run now |

Figure 12.4-9 Select the Optical Configuration file for C2

ND Acquisition x

i~ Experiment Setup ICZ ;l

T |
z |
M=

Save to File

Fath: |C1¥ngram Files¥NIS-Elements¥Images¥ Browse. .. |
Filename: IndUlG‘ndz Record Data. .. |

Order of Experiment ~ | [ Enable Ti Redpe Upload Ti Recipe |
¥ (PiTime Il_ 888 %Y Pos ||7 £ 75eries ¥ & Lambda Il- Large Image |

= +1 %)
Camera ‘ Optical Conf. | Name | Comp.... ‘ T Fos. | ZPM -
2 [@He [*] parr s a7
FITC  E—
TexasRed [

—
Calor 5|||: ‘ =no config, l: I\Ew -E All lz‘ Al lz‘ I
<na configuraty Select the Optlcal
Close activ | |Auto er Change . . .
CCD-Andor Configuration file for
T — Advanced >= |
CCD camera

Load vl Save vl Femove vl 1 time loop | ~3" Run now |

Figure 12.4-10 Select the Optical Configuration file for CCD camera
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ﬂ Setting the Z phase for TIRF

Select the [TIRF] from the pull-down menu of [Z phase] for CCD camera.
The C2 acquires images of all positions configured with Z stacks, thus the setting remains as [All]

without change.

ND Acquisition x

i~ Experiment Setup JCZ

=R

Save to File
Path: J C:¥Program Files¥NIS-Elements¥Images¥ Browse. .. |
Filename: | nd016.nd2 Record Data... |

« | [ Enable Ti Recipe Uplaad Ti Recipe |

v £BiTime ]]_' 888 3r Pos ]]7 = 75eries ¥ & Lambda ]j_' [ Large Image ]

. + [t 4 ]
| zPos. [«

Camera | Optical Conf. | Mame | Comp.... | TPos.
2 [flez [~] parr I Al
FITC  E—
Texasked [
Select the [TIRF]

™ | I—
]| Color 5iRd| cco-andor B -ﬂﬂ-lw :
=
Close active Shutter during Filter Change
Advanced > |

Crder of Experiment

m

1 time loop | 2 Run now |

Load - | Save - | Femove w |

Figure 12.4-11 Z phase settings

Start the image acquisition

Click the [Run now] button to start the image acquisition.
After image acquisition, two image windows for C2 confocal image and CCD camera TIRF image are

displayed.

ND Acquisition x

—Experiment Setup JCZ

=

Save to File

Path: JC:¥Program Files¥NIS-Elements¥Images¥ Browse. .. |
Filename: | nd016.nd2 Record Data... |

Order of Experiment - | ] Enable Ti Redpe Upload Ti Recipe |

XY Pos ]]\7’ = 7 Series ¥ & Lambda ]j—' Large Image ]

| Beime |
Setup
I EEES
Camera Optical Conf, | MName | Comp.... ‘ T Pos, | Z Pos, =
- ~] Dapr I [va (v
[— L

c2 c2
FITC
TexasRed [
™ 1
]| color skl cco-andor Bl cop-andor | Kl a1 K trr K
= -
Close active Shutter during Filter Change
Advanced = |

G RUN NOW button

1 time loop ~3" Run now | |

vl Femove vl

Load - | Save

Figure 12.4-12 Run now
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12.5 Merge the Confocal Image and TIRF Image

When the C2+TIRF System is in use, a confocal image acquired with C2 and a TIRF image acquired with CCD
camera can be merged and acquired as one image.

Merge Camera

Turn “ON” the [Merge Camera] check box of the Advanced menu on the Lambda tab and click the [Run now]
button to execute the image acquisition to get merged images.

Note that images are simply merged without any regard for the difference in the sizes of the C2 confocal image
and the CCD camera TIRF image even if they are not in the same size, thus it is recommended to adjust the
image sizes in advance.

Merge Camera + Stretch Camera Image to Same Size

To coordinate the confocal image and TIRF image sizes, turn “ON” both the [Merge Camera] check box and
[Stretch Camera Image to Same Size] check box and then perform image acquisition.

This makes the smaller one expanded to the larger image size and a merged image is acquired with the same
size.

However, even in that case, note that the image is simply expanded for size coordination regardless of what is
represented in the image, thus it is recommended to adjust the image sizes in advance.

ND Acquisition x

- Experiment Setup ]CZ j

T: [
z: |
a |

Save to File

Path: JC:¥Prngram Files¥MIS-Elements¥Images¥ Browse. .. |
Filename: |nd016.nd2 Record Data... |

Order of Experiment ~ | [ Enable Ti Redpe Uplaad Ti Recipe |

V£V Time ]r 888 %Y Pos “7 £ ZSeries ¥ & Lambda ]!‘ [ Large Image 1

i +t 4 <]

J Camera \ Optical Conf. | Name | Comp.... | T Pos. \ ZPM -

2 [*]ec [~] par1 s Ca 7]
FITC [— E
TexasRed [ ‘k‘

™ —1 L
Color Sif ¥ | cCD-Andor|¥ | ccp-Andor N[~ | a1 [+] TIRF [v]
=

Close active Shutter during Filter Change

Advanced << |
Advanced for |al hd |
Autofocus Mone ~ |} Define... |
[] Execute befaore Capture j
] Execute after Capture j
v | Merge Cameras
[v stretch Camera Images to Same Size
Load - | Save - | Femove w | 1 time loop | »\3! Run now |

Figure 12.5-1 ND Acquisition dialog box
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- C2 Simple GUI

NIS-Elements allows you to use “C2 Simple GUI”, which is a simplified configuration screen supporting
functions equivalent to those of “C2 Settings”, so that you can sufficiently use the window spaces.
This chapter describes how to show the screen and the functions available on it.

13.1 Displaying the C2 Simple GUI

As shown below, right-click on the gray area (without any dialog box and setting window displayed) to display a
menu. Then select [Acquisition Controls] -> [C2 Simple GUI] in the menu to open [C2 Simple GUI] dialog box.

(@ NIS-Elements AR
Fle Edt Acqure Calibration Image Binary Measure Reference Macro Database View Devices Window Applications c2 Simple GUI =
RigHE i@ R g-2- B iAaela S Sz m ¢ F H custnz
2] C2 Simple GUI & @ |
~ el
Scan Capture Find
- Nikon o .. P
& Acquisition Controls AVI Acquisition
& Analysis Controls > ; Auto Capture Fol fllr  Ctrl+Alt+A &% Eye Port | AG |j
3 Visualization Controls > B C2 Scan Area Ctri+Alt+
% Macro Controls — Remove Interlodk | Y | I mmd || = ||
(=} ———}[@ c2simplecur I
o M Left Ctri+Alt+Num4 )
® [ Right Corleal = Control by: "~ Pixel Dwell ' Framefsec
3 Bottom  CtrlsAltsnump | W COPRUre FRET Image
|| 2 T @y custom Acquisition I 1 12 I 1/4 I 18 I 1/16 I
* Layout Manager... @ ND Acquisition Ctrl+AlteN
E £ ND Events, /0 Size
@ ND Sequence Acquisition
S o 54 | 18 | 2% [ 512 1024 | 2048 |
@® Sequential Stimulation/Bleaching
%, Stimulation :
%@ Triggered Acquisition Ch.Setup r Ch Series

Fps: 0.194; Frame Time: 5.2 sec | »: Settings ~

Figure 13.1-1 To display the C2 Simple GUI Pinhole ] 12 1.znu|

AU calculated for: |543.5 « 30.0 pm

DAPI Laser 408.0nm 0.0

HV B A -
Offset | S |
o408 | | [ o
v | FITG Laser 488.0rm 0.0
HY - | 1
Offset |

CEEI

<]
5
g
£
B
B
&
(5]
3
3
{=]
[=]

JELIEE )

Figure 13.1-2 C2 Simple GUI (DU3 mode-use)
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13.2 Functions of C2 Simple GUI

[C2 Simple GUI] allows you to configure settings for use of the Confocal Microscope C2 in the same manner as
you configure with [C2 Settings].

The following shows an example of the screen where DU3 is selected for Detector mode.
For details of each item by detector, see the appropriate chapter.

Mm@ ) (5)

(N || I | IS | N
C2 simple € JI =
®

B | @ | =
Scan Capture Find
(3) e 3% Eye Port I|| AG |;I
o —| A —

(8) m— Control by: = Pixel Dwell * Frame/sec

Q) e 12 | s | s | wss |
Size

(10) =0 64 | 128 | 256 [ 512 1024 | 208 |

Ch.Semp; Ch Series .|_ (1 1 )

(13) | Fps: 0.347; Frame Time: 2.9 sec 'B’j'setﬁngsv:.'. 5:{%;
|

(16) Prbole ——— - [57 1.0a[e—— (15)

AU calculated for:m 40,0 pm

—
(17) e | W w1

(19)

K os43| Il [ o
(20) e [T

Offset -} | ©

Figure 13.2-1 C2 Simple GUI (DU3 mode-use)

Table 13.2-1 Functions of C2 Simple GUI (sheet 1/3)

Name Function

(1) [Scan button Starts/stops live image acquisition.

(2) | Capture button | Captures the image.

(3) |Eye Port button | Changes optical path to eye port.

Starts/stops live image acquisition in Find mode.

Find mode is the mode where the live image acquisition is executed by temporarily

(4) |Find... button switching to the high-frame-rate setting in order to ease the detection of the observation
object such as a cell.

For details, see Section 4.1.2, “Find Mode.”
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Table 13.2-1 Functions of C2 Simple GUI (sheet 2/3)

Name Function
Standard Detector-use
Automatically adjusts the HV value (HV gain) of the currently selected channel to the
optimum values.
* For details, see the following.
Standard Detector: For Auto Gain, see Section 5.2.5, “Auto Gain.”
(5) [Auto Gain

Spectral Detector or Virtual Filter-use

Automatically adjusts the Si HV value (Si HV gain) to the optimum values.

* For details, see the following.
Spectral Detector: For Auto Gain, see Section 6.2.4, “Auto Gain.”
Virtual Filter: For Auto Gain, see Section 7.2.4, “Auto Gain.”

(6)

Laser power monitor
button

Displays the laser power value (integer obtained after A/D conversion divided by 10)
of the current channel by clicking this button.

(7)

Scan Direction

Toggles between Unidirectional and Bidirectional scan.

Bidirectional scan is only selectable if the Square scan area or Band scan area is
set.

By default, Unidirectional scan is selected.

* For details, see the following.
Section 8.3, “Scan Setting Parameters.”

(8) |Control by: Switches the Scan Speed selection form.
Sets scan speed. (Setting unit: Frame/Sec)
(9) | Scan Speed Pull-down menu: Selects the desired scan speed from this list.
[A] and [ V] buttons: Click these to select scan speeds one after another.
Sets the scan resolution in the X-direction. (Setting unit: Pixel)
The resolution in the Y-direction is automatically calculated from the X to Y ratio of
(10) | Scan Size the scan area.

Pull-down menu: Selects the desired resolution from this list.
[A]and [ V] buttons: Click these to select resolutions one after another.

(11

Ch Series button

Settable only in Standard Detector-use.
Selects whether to perform scanning by simultaneously firing all lasers for the
channels in use or by sequentially firing one laser after another.

*

For details, see the following.
See Section 5.1.4, “Selecting the Channel Series.”

Displayed when the [Ch Series] button is ON.

Ch.Setup . . .
(12) heck b When checked, the setting by the channel is facilitated.
check box
Automatically enters the state where only one channel is selectable.
(13) | Fps: Indicates the current scan settings.

(14

-~

Settings button

Displays the menu to open dialog boxes for various settings such as HV Linear
Correction.
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Table 13.2-1 Functions of C2 Simple GUI (sheet 3/3)

Name Function

Changes the pinhole to the predetermined home position.

The value of the home position can be changed in the [A.U. Calculation Settings]
dialog box.

* For details, see the following.

(15) | AU button Standard Detector: See Section 5.2.3.1, “Calculation Settings for Pinhole Size.”
Spectral Detector: See Section 6.2.3.1, “Calculation Settings for Pinhole Size.”
Virtual Filter: See Section 7.2.3.1, “Calculation Settings for Pinhole Size.”

The [A.U. Calculation Settings] dialog box is displayed by selecting [AU settings...]
from the setting menu displayed by the [Settings] button.

Adjusts the pinhole size.
Sets a pinhole size in Airy units (units of airy disk size).
Slider bar: Slides to the right or left to set the pinhole size. (Unit: A.U.)

Arrow buttons:

(16 Click either arrow button to increase or decrease the pinhole size stepwise.

~

Pinhole
Direct entry in pinhole size display field: Type the desired setting value.

For details, see the following.

Standard Detector: See Section 5.2.3, “Setting the Pinhole.”
Spectral Detector: See Section 6.2.3, “Setting the Pinhole.”
Virtual Filter: See Section 7.2.3, “Setting the Pinhole.”

i . Opens the Optical path window.
Optical path Setting ) o
(17) butt To use, select the detector and the dichroic mirror, the channels as well as the

utton
fluorescence dye, laser, and for each channel.

Selects/displays the Detection mode for use.

When the optical path changeover lever on the C2 scan head is set to the
[Spectrum] position, [SD] or [VF] can be selected as the detector mode.
When the optical path changeover lever on the C2 scan head is set to the

Detection mode [Standard] position, the detector mode is fixed to [DU3].

(18) | indicator/selection *  For details of each item for each Detection mode, see the following.

button
03 : See Chapter 5, “Detection Mode (Standard Detector).”

sp | : See Chapter 6, “Detection Mode (Spectral Detector).”

-'..l'F 1l - see Chapter 7, “Detection Mode (Virtual Filter).”

For each of the channels (Ch1 to Ch3), use the HV, Offset, and Laser controls to
adjust the brightness of the live image.
Brightness Note that these items vary depending on the selected detector.

(19) | adjustment for each | *  For details, see the following.

channel Standard Detector: See Section 5.2.1, “Structure of Acquisition Window.”
Spectral Detector: See Section 6.2.1, “Structure of Acquisition Window.”
Virtual Filter: See Section 7.2.1, “Structure of Acquisition Window.”

Brightness
For the transmitted detector, use the HV and Offset controls to adjust the

brightness of the live image.

~
o

adjustment for
transmitted detector
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External Trigger Output

This chapter describes the external trigger output function of NIS-Elements.

This function allows trigger signals of (e.g., Acquisition or Photo Activation experiments) to be sent to an
external device connected with the C2 controller.

Trigger signals are output frame by frame when an image is acquired.

One external trigger signal channel is available.
Note that the external trigger settings are unchangeable during Live or experiment.

14.1 Trigger Signal Output

1411 Procedure for External Trigger Output Settings

n Call the [External Trigger Output Settings] dialog box

1. [Trigger] check box to turn it “ON.” 2 ] ‘ Gl fored |
. . . ™ oN [& 1w _ou]
The external trigger output function is turned on,

and [Trigger] button becomes effective. ] cserpomerminer— [25]

XY Time...

Laser 408.0

. . . - HV 4 > 33

If trigger signals output is not to be executed, Y |1 | © m— . 2

uncheck the [Trigger] check box. . @——— [
5 = W ch3 TexasRed Laser 543.5
v g

LR ) & e 1S )
offiet o === )—— b =z
2. Click the [Trigger] button to open the [External D — R

[— 10

Trigger Output Settings] dialog box. Figure 14.1-1 Trigger check box

g Set the Polarity for the output trigger signal channels

1. Check the trigger signal output setting. Selects a Polarity

[Acquisition] and [Photo Activation] are displayed

c. S i:h 1
only when the trigger signal output is ON. e g O g L—J
CH1
£1 ||
2. Specify the level to output as the trigger signal.
Acquisition On
ﬂ Sets the rising edge of the TTL level signal
as the trigger signal. ekl N

M Sets the falling edge of the TTL level
signal as the trigger signal.

3. Click [OK] button to finish the trigger signals il cancel I
polarity settings. v g

OK button

Figure 14.1-2 External Trigger Output Settings
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14.1.2 External Trigger Output Operation List

The external trigger output operations are listed below.

Table 14.1-1 External trigger output operation list

Type Operation
External trigger command
é Frame Frame Frame Frame
XYT v v v v
Image acquisition Image acquisition Image acquisition Image acquisition
trigger trigger trigger trigger
Beginning of the phase End of the phase
External trigger command Frame Frame
H Frame Frame
E Frame Frame
v Frame Frame
v v v v v v v v
XYZT Image Image Image Image Image Image Image Image

acquisition acquisition acquisition acquisition acquisition acquisition acquisition acquisition
trigger trigger trigger trigger trigger trigger trigger trigger

Beginning of the Z series End of the Z series

ROI photo activation
(for the case of

ROI1: Group 1, and
ROI2, ROI3: Group 2)

External trigger command

ROI1

Photo activation trigger Photo activation trigger Photo activation trigger

Beginning of the phase End of the phase

Line/Point
photo activation

External trigger command

!

Photo activation Photo activation Photo activation Photo activation
trigger trigger trigger trigger

Beginning of the phase End of the phase

Photo activation

External trigger command

y
Acq Acq | ‘
Image acquisition Photo activation Image acquisition
& trigger ¥ trigger  trigger
Beginning of the experiment End of the experiment
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The Filter Block Information for the Optical Path

The Dichroic mirror or the Barrier filter to be registered on the Optical path window for the Confocal C2 is listed

below.

15t Dichroic mirror

1% Dichroic mirror provided for the Optical C2 is shown below.

Table 1

1st DM List

Name

Note:

-

BS 20/80

Excitation lights are unrestricted.

408/488/543

405/488/561

408/488/594

440 (457)/514/594

405/488/543/640

405/488/561/640

405 (408)/457 (440)/561/640 (633)

Ol N[~ WI[DN

440 (457)/514/561/640 (633)

-
o

405 (408)/457 (440)/543/640 (633)

Detector filter block

The Dichroic mirror and the Detector filter block provided for the Optical C2 is shown below.

Table 2 DM/BA filter List

2nd DM 1st BA 3rd DM 3rd BA 2nd BA
1 455 None None None None
2 482 438/24 540LP 585/65 494/41
3 511 447/60 560 561LP 510/84
4 540LP 482/35 593 594LP 514/30
5 560 494/41 648 635LP 525/50
6 510/84 537/26
7 514/30 550/49
8 525/50 585/65
9 537/26 593/40
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Registered filter block name

The Detector filter block combined with the standard filter block is shown below.

1 — 8 (9 for 2nd Filter Block Set) indicates the preset setting, whereas 9 (10 for 2nd Filter Block Set) - 11
indicates the User registration, and 12 indicates no filter required.

The available Filter block is equivalent with the Filter block tab of the [Filter Block Setting] dialog box.

Table 3 Registration filter block name List1 1st Filter Block Set

Name Reglstration 2nd DM BA1
number
1 438/24 1 455 438/24
2 | 447/60 2 482 447/60
3 | 482/35 3 511 482/35
4 | 494/41 4 540LP 494/41
5 | 510/84 5 560 510/84
6 | 514/30 6 540LP 514/30
7 | 525/50 7 560 525/50
8 | 537/26 8 560 537/26
9 User 3 9 None None
10 | User4 10 None None
11 | User5 11 None None
12 | Trough 12 Trough Through

Table 4 Registration filter block name List2 2nd Filter Block Set

Name Reglstration 3rd DM 3rd BA 2nd BA
number
1 494/41,585/65 1 540LP 585/65 494/41
2 | 510/84,561LP 2 560 561LP 510/84
3 | 514/30,585/65 3 540LP 585/65 514/30
4 | 525/50,561LP 4 560 561LP 525/50
5 | 525/50,594LP 5 560 594LP 525/50
6 | 537/26,561LP 6 560 561LP 537/26
7 | 550/49,594LP 7 593 594LP 550/49
8 | 585/65,635LP 8 648 635LP 585/65
9 | 593/40,635LP 9 648 635LP 593/40
10 | User2 10 None None None
11 | User 3 11 None None None
12 | Trough 12 Trough Trough Trough
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Fluorescence reagents

The Fluorescence dye selection available on C2 shows below.

Table 5 Fluorescence dye available for selection (sheet 1 of 2)

Name Excitation Laser [nm] Fluorescence Category
1 Alexa Fluor 405 402 405/408 421 Blue
2 | Cascade Blue 376 405/408 425 Blue
3 | Hoechst33528 352 405/408 455 Blue
4 | DAPI 345 405/408 461 Blue
5 | ECFP 435 440/457 475 Cyan
6 | ECFP (FRET Donor) 435 440/457 475 Cyan
7 Qdot 525 300 405 525 Green
8 | Alexa 488 antibody 499 488 520 Green
9 Alexa 488 water 493 488 517 Green
10 | Cy2 489 488 506 Green
11 | AcridineOrange 502 488 526 Green
12 | DiO 358.5 488 461 Green
13 | FITC 495 488 519 Green
14 | GFP-uv 395 405/408 509 Green
15 | fluo-4 494 488 516 Green
16 | Fluorescein 494 488 518 Green
17 | YOYO1 490 488 510 Green
18 | EGFP 488.5 488 509 Green
19 | OregonGreen488 498 488 526 Green
20 | BODIPY 503 488 512 Green
21 | fluo-3 506 488 527 Green
22 | Kaede (Before) 509.5 488 518.5 Green
23 | Rhodamine Green 502 488 527 Green
24 | Magnesium Green 506 488 532 Green
25 | Calcium Green 507 488 529 Green
26 | SNAFL-2 525 488 546 Green
27 | EYFP 514 514 527 Yellow
28 | EYFP (FRET Acceptor) 514 440/457 527 Yellow
29 | Qdot 585 300 405 585 Orange
30 | Qdot 605 300 405 605 Orange
31 | m kusabira Orange 548 543 559 Orange
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Table 5 Fluorescence dye available for selection (sheet 2 of 2)

Name Excitation Laser [nm] Fluorescence Category
32 | Alx546 561 543/561 572 Orange
33 | Dil 551 543/561 569 Orange
34 | Rhodamine Phalloidin 558 543/561 575 Orange
35 | TRITC 543 543/561 580 Orange
36 | Calcium Orange 549 543/561 576 Orange
37 | rhod-2 556 543/561 576 Orange
38 | DsRed2 563 543/561 581 Orange
39 | Kaede (After) 573.5 543/561 581.5 Orange
40 | Cy3.5 581 543/561 596 Orange
41 | Rhodamine Red X 575 543/561 590 Orange
42 | X-rhod-1 580 543/561 602 Orange
43 | MitoTrackerRed 578 543/561 599 Orange
44 | Calcium Crimson 588 543/561 611 Orange
45 | AIx568 579 543/561 603 Orange
46 | mCherry 580 594/561 610 Orange
47 | HcRed1 588 543 614 Orange
48 | Texas Red 595 543 613 Orange
49 | Alx594 590 543 618 Orange
50 | AIx633 632 633/640 647 Deep Red
51 | Qdot 655 300 405 655 Deep Red
52 | TO-PRO-3 642 640/638 661 Deep Red
53 | TOTO3 642 633/640 661 Deep Red
54 | Alx647 653 633/640 669 Deep Red
55 | Cy5 650 633/640 670 Deep Red
56 | Cy5.5 679 633/640 694 Deep Red
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