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Caution

Caution

FV1000MPE is a CLASS 4 laser product; FV1000 is a CLASS 3B laser product.

The procedures for using this system are classified as follows:

Service

“Service” means any adjustment or repair performed by highly trained and skilled technical personnels who
are provided the service training following to the service manual for this system.

The performance has influence on the feature of this system, and there is a risk which unintended CLASS
3B or CLASS 4 laser light is emitted.

Maintenance

“Maintenance” means adjustment or other procedures performed by customers to maintain that this system
functions properly.

Operation

“Operation” means all performance described in the user's manuals in this system.

CLASS 3B or CLASS 4 laser light is only emitted from the objective lens during the actual execution.

The User’s Manuals of this system consist of the following:

In order to maintain the full performance of this system and ensure your safety, be sure to read these user’s

manuals and the operating instructions for the laser unit and light source unit before use.

User’s manual constitution of FV1000MPE

FV1000MPE / FV1000 User's Manual [Laser Safety Guide]
FV1000MPE User’'s Manual [Safety Manual] or [Safety Guide]
FV1000 User's Manual [Safety Guide]

FV1000MPE User’'s Manual [Operation Manual] or [Operation]
FV1000 User’'s Manual [Hardware Manual]

FV1000 FV10-ASW User’'s Manual [Quick Start]

User’'s manual constitution of FV1000

FV1000MPE / FV1000 User's Manual [Laser Safety Guide]
FV1000 User's Manual [Safety Guide]

FV1000 User’'s Manual [Hardware Manual]

FV1000 FV10-ASW User’'s Manual [Quick Start]

Also, we have prepared one service manual for this system as below. Technical personnels who perform the

service require to take the service training.

FV1000MPE / FV1000 Service Manual




In case of purchasing the laser simultaneously, we have prepared the following manual for the laser.

® MaiTai Series User’'s Manual [Quick Start]

In addition, we have prepared one service manual for the laser as below. Technical personnels who perform the
laser service require to take the service training.

® MaiTai Series Service Manual

Part or whole of this software as well as manual shall not be used or duplicated without consent.

Registred trademark

Microsoft, Microsoft Windows are registered trademarks of Microsoft Corporation.

Other brand names and product names are trademarks or registered trademarks of their respective owners.
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Dye List (FV1000D Lasers are available below)

LD473nm LD559
Ar488nm Ar515

eNe(G)543nm
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System Preparation

1. Turn the computer ON.
[In case of equipped concentrated
power supply, power on it first]

2. Turn the laser ON
(Turning the key switch)
2-1. LD559nm ON

-_—
®o 00000 0®

2-2. Multi Ar 458nm 488nm 515nm
2-2. HeNe(G)(643nm) ON

3. Turn the mercury burner ON for
Fluorescence observation.

4. Log on Windows

Enter Password, Customer name is below
User name: Administrator
Password : fluoview

FvV10-ASW

User [0 | Admiristrator 5

Password; 5. Double click this icon
to log on to ASW

User name: Administrator
Password : Administrator

Passwiord K - Carcel

Wait for a moment until the software is started




|- .ageAcquisitionControl

Focus x2

Visual Observation under the Microscope

Focus x4
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HE Observation of Fluorescence Image Hl

1. Select an objective lens
by using the hand switch

2. Select florescent filter cube

MEMO
Fluorescence filter

NIBA: Blue Excitation / Green Fluorescence
(Ex.:FITC,EGFP)

WIG: Green Excitation / Red Fluorescence
(Ex.:Rhodamine, DsRed)

3. “*ul Click the button
on the Fluoview software

4. Focus to the specimen




Visual Observation under the Microscope

HE Observation of Differential Interference Contrast Images HR

1. Select the Objective Lens

2. Insert the Polarizing Plate
in the Light Pass

3. Insert the DIC prism slider
in the light pass

%]
4. < Click the button
on Fluoview software

Use this knob to
adjust the differential
interference contrast.

EI 5. Focus to the specimen
el Eo::::i =$ﬁ‘ ;{:“Q @ ';:?:I ? ()

= I e [

HY_Gain Offsel | HV Gain Offsel | HV_Gain HV_ Gain Offsel
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Overview of Operation Panel for Image Acquisition

Scan mode _

»
>

Scan speed

Number of pixels —_—

/

Zoom & Pan

Laser output adjustment —

Transmitted light observation
(visual observation)

B AcquisitionSetting

<<Fast  20usPixel  Slow>>
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Fluorescence
observation megeAcquisitionCentre
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/

Objective lens
Focus
Time Interval & Time Number

(for acquisition of XYT or XT
image)

Scan buttons

Select XYZ, XYT or XYL

Stop
. Adjustment of each
amp
channel
proh Confocal aperture

Light intensity
adjustment for halogen
bulb

Kalman

<+—— Image file thumbnail

Display of files

. . l Focus x2 o i Lambd
(Vlsual Observatlon)\ \E Focus x4 ?ﬂem ﬁ @?ﬂ e %
DyeApply ‘% > =1 T I ]
Optical path — | =
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Save acquisition
conditions
Load acquisition
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Image display

window
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in the memory




Image Acquisition
(Single Stain on XY Image)

BBl Acquisition of a single image (XY plane) (fluorescence image only) BE
Sample: Single stain of green fluorescence dye (FITC)

1. Click on the FV10-ASW software

button % to close the fluorescence
lamp shutter.
Alternatively, click on the ¢- button
to close the halogen bulb shutter.

2
=z
=5

]
man & Line € Fral :|l"ﬂ|glm  Photon Cnt

o 2. Click on the DyeList button. On the
1 — DyeList panel, double-click on a
fluorescence reagent to be used for
observation.

Dres * To cancel the selection and select a

= different reagent, double-click on the

o ) fluorescence dye listed on the Assign
Dyes window and take step 2 again.

fluo-3

I~ Assign Dye Manually Apply Close

3
3. Click on the Apply button.

(The DyelList panel can be closed by
using the Close button.)
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Image Acquisition

(Single Stain on XY Image)

DB -

Focus x2

Focus x4 || xv Repeat
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Filter Mode
[~ Kalman & o

I~ Sequential

4: @ Analog Int  Photon Cnt
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4. Press XY Repeat button click to
get image

Jﬁ Continuous scan mode
5. Focus to the specimen

6. Adjust the green (FITC) image.

- Adjust sensitivity off HV and
reduce noise by offset

7. Press keyboard Ctrl + H key
Optimized PMT adjustment brightness
intensity 2 color between white and
black,
Maximum intensity is 4095(12bit)
if intensity is over 4095, color is
changed to red (saturation)

* Basically, Gain value is 1

10



Image Acquisition

(Single Stain on XY Image)

Mode
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EMemoHl
File formats specifically for the FV10-ASW

OIF format:

Creates "a folder that contains an image (16-
bit TIFF)" and "an accessory file," which
cannot be opened separately from each other.

OIB format:
Creates the OIF format files in a single file,
which is convenient for migration and other

operations. 7

11

8. Select AutoHV and then select

ScanSpeed.
*As the scan speed becomes slower,

noise
can be removed while maintaining the

current brightness.

9. | @ | Press the Stop button

Stop

to stop scanning.

10. | # Click on XY, and
"2D View-Livelmage(x)" is displayed

on the window bar for the image
that has been acquired.

11. Saving the image:
Right-click on the Image Icon

displayed on the Data Manager
and select Save As to save the
image.
(Save as Type “ oib” or “oif” file
format specifically for the FV10-ASW
software.)
Save the image as TIFF,BMP,JPEG
format Select “Export” and
chose the format TIFF, BMP, JPEG.

11



Complement of adjusting the image

= Oel

2.0usPixel Slow O

B ——

P:2.0us L:2.116ms F1.10z25 »11s

Size
AspectRatio  1:1  4:3 &
x < J | 512y
Area

- Rotatioclll Zznll 3
PanX 4
< ) Pany J:|
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12

1. Click “Clip scan” button , and
enclose an interesting region’ s
image on the whole image.

2. pixel setting
* The standard pixel is 512 x 512

3. Zoom Setting

Press “XY Repeat” to scan and set zoom value.

«mEEeET

Zoom (r e

Above image is zoomed From 1 to 2
* Scan speed and pixel resolution remain
even zoom value is changed

4. Click ’E Zoom scan, and be
able to enclose an interesting
region’s on the whole image

Press XYRepeat to scan after enclose the region

* Scan speed and pixel resolution remain
even zoom value is changed

12



Complement of adjusting the image

Area -

I V]

BE AN &

Rotation

Oﬂ Eznll

J Panx - :‘ J

ﬂ Pany "1 ﬂ

Laser

452 i
v 488 -l
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633 -l

Filter Mode

v Ralinan * Line

rame l3 _I?
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|2l
o.Pan X)Y o 1 |

El

Be able to move the field of view to
set Pan XY without stage action

6. Rotation ==

Be able to rotate the whole image.

7. Lo Click “Auto” button to acquire
Optimized Conforcal aperture
Conforcal aperture - - - change
conforcal aperture to larger diameter
for dim fluorescence image then, be
able to get the more bright image. But
Z axis resolution gets worse.

8. Laser Intensity - - - More Laser
intensity is increase , more bright
image is .

* More increase laser intensity is , more
discoloration image is .

9. Kalman accumulation - - - Image
acquisition is repeated to the
specified number of times to provide
an averaged image. Consequently,
noise is averaged and roughness on
the whole image is reduced.

Advantage: The speed of each scan is fast.

Disadvantage: Some blur occurs due to
averaging of images.

13



Image Acquisition
(Double Stain on XY Image)

HE Acquisition of a single image (XY plane) (fluorescence image only) Bl

Sample: Double stain of green fluorescence dye (Alexa 488)
and red fluorescence dye (Alexa 546)

Simultaneous scan

B Image hequisitionControl

1. Click on the FV10-ASW software

Focus x XY Repeat

S
T s R button _e | to close the fluorescence
I |
lamp shutter.
Alternatively, click on the 4- button
to close the halogen bulb shutter.

2. Click on the DyeList button. On the
DyelList panel, double-click on a
fluorescence reagent to be used for
observation.

* To cancel the selection and select a
different reagent, double-click on the
fluorescence dye listed on the Assign
Dyes window and take step 2 again.

3. Click “Apply” button.

(The DyelList panel can be closed by
using the Close button.)

Focusx2 |

@ o
XY Lzt Stop Time

3=

<

-]

% ATl o e - el
I __

b

2

x4 | XY Repeat

| AlexaFluor 548
s HY_Gain Offset | HV_ Gain Offsel [ HV_ Gain Offsel 5| | R
E El [ e | = = =

o D P o P ~| v | = = =
650 1 0 650 1 0| 650 1 0| 253 1 0 108um 20
v X % v X % v X Wy v ' .
Laser Laser Laser Laser °
[ioe =] 50% =[50 -] 100% =[633 <] 6.0%=|[4pg =] 50%={ | aurp
i 5
Filter Mode
[~ Kalman & Linge ¢ Frame __|:| f+ Analog Int " Photon €t
I sequential

14 Display after DyeApply is carried out 14



Image Acquisition

(Double Stain on XY Image)

e ‘:75
® Py
F | "
- H - ‘ [} Deptt o
<s> F 4 | Xy f®peat | xy Tim,
& P ow oz W IEE |- MO | Y
% Alexa Fluor 488 Alexa Fluor 546
? HV Gain Offsel | HV Gain Offsel § HV Gain Offsel | HV Gain Offsel (&5 Loy
Led = =[] = = |fi=] "= (=] = =i (=1 [=1
— o -
R S5 R | 5 .
0| 253 1 0 108um 20
LWL 3 v X% v X Y| | g
Laser Laser Laser 6
5.0% = <] 6.0%=|18s <] 50%=| | amin.
o
: Filter Mode
\j [~ Kalman (o = JZI @ Analog Int " Photon Cnit
[~ Sequential

15

4.

5.

7.

Press the XY Repeat button to start
scanning.

Adjust the green (Alexa Fluor 488)
image and the red (Alexa Fluor 546)
image.

(The image adjustment is outlined below.
For more information, refer to Appendix 1.)

Press the Stop button to stop
scanning and press XY repeat to
acquire the image. (Refer to EMemoMm.)

EMemol
Scan buttons

. Continuous scan

XY Repeat

m@p : Stop scan

e |+ Rough scan (Line skipped)

Saving the image: Right-click on the
Image Icon displayed on the Data
Manager and select Save As to save
the image.

(Save as Type “oib” or “oif” file
format specifically for the FV10-ASW
software.)

15



Image Acquisition
(Double Stain on XY Image)

BBl Acquisition of a single image (XY plane) (fluorescence image only) BE

Sample: Double stain of green fluorescence dye (Alexa 488)
and red fluorescence dye (Alexa 546)

Sequential scan (Line Sequential is introduced here.)

s e Sl =@ @ | 1. Click on the DyeList button. On the
j e WL DyeList panel, double-click on a
s - m > fluorescence reagent to be used for
| o g e e s O 08 1 By 55 observation.
sm Ow B | __
gy a8 18| e sav 2. Check Sequential and select Line.
P Kaman @ Line C Frame [7 =3 | Anakgint PhotonCnt
S, 3. Adjust the green (Alexa Fluor 488)
oot w2 Gows oo image and the red (Alexa Fluor 546)
L . image.

4. Press the XY button to acquire an
image.

5. Saving the image: Right-click on
the Image Icon displayed on the
Data Manager and select Save
As to save the image.

(Save as Type “oib” or “oif” file
format specifically for the FV10-
ASW software.) The image is
acquired.

EMemoml
File formats specifically for the FV10-ASW

OIF format:

Creates "a folder that contains an image (16-
bit TIFF)" and "an accessory file," which
cannot be opened separately from each other.

OIB format:
Creates the OIF format files in a single file,
which is convenient for migration and other
operations.

16 16




Image Acquisition

(Double Stain on XYZ Image)

HE Acquisition of 3D images (XYZ)
(fluorescence image only) EN

Sample: Double stain of green fluorescence dye (FITC)

and red fluorescence dye (Rhodamine)

This is the procedure to acquire images
through Line Sequential scanning.

e ©

eat | ¥y Stop Time

Microscope
[UAPO 40X 01340 NA:1.35 |

BX & Stiflrl]i -0.37 ;lum

st | Go
Al A
Center G0 -14.37um

v |
Em%ﬁ -28.37 _%Ium

Sﬂiﬂéﬂl" [ StepSize | 0.50 _%'lun Op.
[

: =1
[~ Slices a7 =

| Focus Handle O § \ Escape
)(:0.1941“11.-WHH']1E Z:0.2%4umislice

- T —

[v StepSize _|:| un—8

[ Slices 3T 3

17

XY Repeat | xy Stop ime

EMemoml
and ﬂ|buttons£|
i |: Moves 1.0pm with a single click.
E: Moves 0.1um with a single click.

. Take steps 1 to 7 described on pages

13 and 14.

. Press the XY Repeat button to start

scanning.

. Click on the &land 4| buttons to

shift the focal point. (Refer to EMemom.)

. When the sample upper limit is

displayed on the image, accept it
using the Set button.

. Click on the | andﬂ buttons to shift

the focal point. (Refer to BMemom.)

. When the sample lower limit is

displayed on the image, accept it
using the Set button.

. Press the Stop button to stop

scanning.

Enter StepSize, Slice (the
recommended value can be referred
to by using the Op button), and check
the check box

17



Image Acquisition

(Double Stain on XYZ Image)

Mode

= O &\ |+
Fast 12.5usPixel  Slow >>
] |_§7 > Autov

P:12.5us L:7.525ms F3.921s S:3.9s

Cambag] Deptn | Alhe

2

Lo

L] .

P

; v CHT 61 +|| e cH2 [z +||) IEE s | s
2 mesamuorassy Aexarior 546 [ —— T .
=t

Gain Offsel | _HV_ Gain Gain_ Offset

™
- Draedl| ming Lamp
=] = | af|[=d = == = | =|[=] = =7 (=2 =]

— e | I — || — || -
P D | = | = S = = 2 | R |
672 1 0 55?’ :‘ o 25:‘3 l qﬂn 108um 20

% Y

voox 4 v oox 3 Y
L Laser Laser Laser
[1o0 =] 10%-=[5y -] 50%-=|[g33 ~| 50%-=[198 ~| 10%-= | auo

lode:
™ Kalman & ol 4: @ Analog Int © Photon Ciit

Group Group 2 Group 3 Group 4
AlexaFlior 4887  Alexa Fluor 546

| ] 4.

XY

18

9. Select AutoHV and then select
ScanSpeed.

10. Select Depth.

11. Press the XYZ button to acquire an
image.

12. Click on “SeriesDone”, and "2D
View-Livelmage(x)" is displayed on
the window bar for the image that has
been acquired.

13. Saving the image:
Right-click on the Image Icon
displayed on the Data Manager and
select Save As to save the image.

(Save as Type “ oib” or “oif” file format
specifically for the FV10-ASW software.)

EMemom
File formats specifically for the FV10-ASW

OIF format:

Creates "a folder that contains an image (16-
bit TIFF)" and "an accessory file," which
cannot be opened separately from each other.

OIB format:
Creates the OIF format files in a single file,
which is convenient for migration and other

operations. 7

18



Image Acquisition
(Four Stain on XY Image)

HE Acquisition of 4 stain images (XY)
(fluorescence image only) HE

Sample: Four stain of Blue fluorescence dye (DAPI) ,green fluorescence dye

(Alexa488) and red fluorescence dye (Rhodamine), far-red fluorescence dye (Cy5)

This is the procedure to acquire images
through Virtual Channel scan

— 1o (] 1. ¥ Vviwal channel Scon - Salect Virtual channel
=R e | Scan on the DyeList, and then
[Mumber of phasensed 2 3 4 | 2 “Virtual Channel Controller’ is

automatically turned on.
B Virtual Channel Controller
Phase [1 -| P ﬁ
Start pen | SaveAs 2. Select a number of Virtual Channel
from “Number of phase used’.
Slmvl?ws
Pl Fror 05
Alenca Fluor 438(473) Iv Virtual Channel Scan
Alenca Fluor 488(488) Number of phaseused 2 3 (4
:::: ::::: :;: rSeIecle(l Dyes
Blexa Fluor 568 v Phase1 DAPI i
I Assign Dye Manually o Enlexanuomsa(us) 3 3 SeIeCt 4dyeSfr?m DyeLISt 4t’l"] dye
[ Rodanine R x is registered in “the Phase 2”.
C’Imsez .Q'S J
B Dyel ist
W Virtual Chanmal Scan
Humber of phaseused 2 3 4
Selected Dyes
Phasei [JJ] DARI
[T Alexa Finor 488(473)
F. cy5 1 * RodaminRed is able to be registered
leﬁe\:‘}_i Rliockamine Red-X J4 on “Phase2” to drag.
Hos
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Image Acquisition

(Four Stain on XY Image)

M Virtual Channel € ntroller,

Phase [1 -| | O@
4 Start pen | Saves
N——

Bleach | Siop
I~ Bleach start-stop by Key

? Lamp
=
VBF
(I
rey
9 R " 200 um 9.0V
voox g % ®
Laser a
5.0% < ~| |_Auto
Filter Made
[ Kalman o ik J:I  Analog Int " Photon Cnit
I~ Sequential

100% Acguistion parameters have been loaded.

B Virtual Channel C introller

® image Acquisition Control X
— SO -0
LightPath
— o
£ i Bleach
Imaging =

1
=
ki
] \
L

« Analogint ¢ Photon Cnt

[” Sequential

100% Acquistion parameters have been loaded

Adjust the image at each phases
“Phase1” “Phase2”

B - 5

20

4. Select “Phase1”, “DAPI”

Alexa488, RhodaminRed are
reqgistered on ImageAquisitionControl.

* Slit and Filter, DM are automatically
set for ’DAPI”, “Alexa488” or ’PhodaminRed”

5. Select “Phase?2”, Cy5 is reqistered on
ImageAquisitionControl

* Slit and Filter, DM are automatically
set for ”Cy5”

6. Adjust the image to click ?M
“XY Repeat” at each phases

* If acquire XYZ image, be able to
decide upper limit and bottom limit ,
slices, step size of Z axis at both
phases.

20



Image Acquisition
(Four Stain on XY Image)

B Virtual Channel Co.uuue:

Phase ﬂ

7. Click sPt on Virtual Channel Controller
to acquire the image.

& =

art
7

* Be able to start at each Phase.

8. Saving the image: Right-click on
the Image Icon displayed on the Data
Manager and select Save As to save
the image. (Save as Type “ oib” or “oif”
file format specifically for the FV10-
ASW software.)

EMemoml
File formats specifically for the FV10-ASW

OIF format:

Creates "a folder that contains an image (16-
bit TIFF)" and "an accessory file," which
cannot be opened separately from each other.

OIB format:
Creates the OIF format files in a single file,
which is convenient for migration and other

operations. 7
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Image Acquisition
(Single Stain + DIC on XY Image)

H B Acquisition of a single image (XY plane)
(fluorescence image and differential interference contrast image) il

Sample: Green fluorescence dye (FITC) and differential interference contrast image

= s eACqUisitionControl

HV_ Gain Offset

1] (o
@ Derth
LZt Stop Time

g A | e | e |
@
= Lasar

% v
Laser
543

sl o (il o JgalN o ol ™ (e R
sl — | e | ——

™
Lamp
i-l
E=)

Im 20%

HV_Gain Offse1 | HV Gain Offsel| HV Gain Offsel
[EET) PRI P AT P PSTEET| [T s s

| e i

1 0| 650 1 0| 253

v v
Laser Laser
33 B 88 ~

<[]

cA

X % x4 X 4
[ toon =] soniss =] sanz |

erMode —————————————
alman & Line ¢ Frame |2 _J:j “’? AnalogInt ¢ Photon Cnt

Displ

22

ay after DyeApply
is carried out

@logint ¢ Photon Cnt

Click on the FV10-ASW software

button % to close the fluorescence
lamp shutter. =
Alternatively, click on the ﬂ button
to close the halogen bulb shutter.

Click on the DyelList button. On the
DyelList panel, double-click on a
fluorescence reagent to be used for
observation.

* To cancel the selection and select a
different reagent, double-click on the
fluorescence dye listed on the Assign
Dyes window and take step 2 again.

Click on the Apply button.

(The DyelList panel can be closed by
using the Close button.)

4. Check TD1.
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B ImageAcquisitionControl

Image Acquisition

(Single Stain + DIC on XY Image)

5.

I™ Sequential

B ImageAcquisitionControl

23

10.

Press the “XY Repeat” button to start
scanning.

Adjust the green (FITC) image and
the differential interference contrast
image.

Press the “Stop button” to stop
scanning.

Press the “XY button” to acquire an
image.

Click on “SeriesDone”, and "2D View-
Livelmage(x)" is displayed on the
window bar for the image that has
been acquired.

Saving the image:

Right-click on the Image Icon
displayed on the Data Manager and
select Save As to save the image.

(Save as Type “ oib” or “oif” file format
specifically for the FV10-ASW software.)

EMemoml
File formats specifically for the FV10-ASW

OIF format:

Creates "a folder that contains an image (16-
bit TIFF)" and "an accessory file," which
cannot be opened separately from each other.

OIB format:
Creates the OIF format files in a single file,
which is convenient for migration and other

operations. 7
2
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Merge the images between

fluorescent XY image and DIC image

Edit different each files to the same file. This is available for making merge image
Between fluorescent image and focused DIC image.

2 & D E D=

Acquisition Setting

Maode Threshold. ..

EE ,ﬁ_‘ Image Calculation. ..

<< Fast 10.0usPixel  si  Correcting Pixel Gaps...
Ll

Correcting Z Gaps...

P:10.0us L:3.680ms F:0.¢ B¢ Ratio { Concentration...
Size

\

1. Open fluorescent image and
DIC image.

2. Select
Edit experiment |from|Processing

Aspect Ratio 11 ¢ 4 T4 sSpectral Deconvolution...

X4l —

| Edit Experiment

Edlit Type
Edit Channels {w

Destination Image |onlyﬂuorescence.oih / j

Image Info | X¥:512 ¥:512 Axis Range: Single Slice

W 1lv 2

Source lmage |only dic.oib i j

Image Info | X:512 Y:512 Axis Range: Single Slice

G|

cancel ‘ Merge CH | Close |

B Edit Experiment (=S
Edit Type
Edit Channels Appeni Series Extract Series Append Files
Destination Image |0||Iyﬂu0rescence.0il) j
Image Info | X:512 ¥:512 Axis Range: Single Slice
F1r 2z
Source mage =
Image Info | X:512¥:512 Axis Range: Single Slice
v 1
Cancel Merge CH I'.d m

3. Click |Edit Channels|, and select
fluorescent image file at

Destination Image) select DIC
image at/Source Image |.

Image Info

* Check Image Info ¥ 1l» 2 to make the.
merge file. If all channels are checked, all
channels are reflected in the new merged file.

4.Click [Merge CH |,and then
the fluorescent image and the DIC
image are merged as the new file .

5. Merged image between the
fluorescent image and the DIC
image.
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Image Acquisition

(Single Stain on XYZT Image)

This is available for the Time series scan experiment.

L. awtuny 2' Time Series Scan
TimeScan
G
il
Trig Q

interval | FreeRun Sec Num | 5

ilter Mo
[~ Kalman kv 5' & Analogit ¢ Photen Cnt

¥ Sequential
& Line F
Group 1 Gro Group 3 Group 4
Alexa Fluor 48870 Alexa Fluor 546
|

Ao quisitionContral

o 4

hppend
Hext

25

Jt'r! ?
|

Sermeslons

[ %

. Adjust the image.

* Refer P17,18

Enter interval time to “Interval”

B

Enter interval number to “Num’

Example: Acquiring time series scan
images every Sminutes for 1hour is below,

. Select “Time” and then click

XY Tbutton to acquire Time series
scan image.

. Click on “SeriesDone”, and "2D

View-Livelmage(x)" is displayed
on the window bar for the image
that has been acquired.
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Image Acquisition
(Single Stain on XYZT Image)

= (]

<= Fast 2.0us/Pixel Slow >>
| Ji | Autohv

P:2.0us L:2.116ms F:1.102s S:1.1s

size
AspectRaio 131 4:3 O

x < )7 &l s512by

Area

M e | Rotationﬂ Zgl
> J PanXx J :‘ J
Ll

Pany’ r
—— -l

11
ol o [T
Laser
~ ass Al »| 150%
v 188 <N »| 27.3%
[~ 515 - > 70%
v 543 <l > 13.0%
v 633 -l > 60%
Microscope
|ﬁ_npo 60X 03 NA:1.40 ~|

St
:‘ e — 1.00 =Jum

Cemer Go I] 50um

@ I 3 Set
:1 Go -2.00 ~um
120.69um [ srépsie —jum M
_Set0 |
Slices 7=
ZDC Setting f Ciale 20 ARIEY
1
TimeScan

Interval 0 sec Num 10

M 7DC Gontrol

Znc
Shot AF

Return to current pos |

Move to offset pos |

Move to AF plane |
Search Zone Depth 154] vl [um]
Offset | 124 [um] | |

Offset Search Area

I Hear 400 [um]

I Far 500 [um]

Hear Limit 1829.60 [um]
Far Limit [ 1000 [um]
Drift value ,70“ [um]
Afrstahn. [T om0

1. Adjust the image.

* Refer P17,18

2. Insert ZDC unit to left side.

3. Check “EnableZDC AF during

Time Series Scan’ i~
and click “ZDC setting”.

4. Click “Set Offset” to register

auto focus position.

* Note: Have to use glass bottom dish
below, otherwise ZDC doesn't work.

Set “Interval” and “Num”
and then click “XYZT” to acquire
the time series image.

* Note: In case of using ZDC for Time series
Scan, follow below limits
Interval number is more than 60 sec,
Rest Time is more than 30 sec,
otherwise ZDC doesn’t work.

* If use “TimeControler”, Time Series Scan
is able to done even interval number is
within 60sec and Rest Time is within 30sec.
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Image Acquisition (Spectral Image on XYL Image)

HE Acquisition of a spectral image (XYL) HE

Sample: Double stain of green fluorescence dye (Alexa Fluor 488)
and green fluorescence dye (YOYO-1)

: = s 0 @ .
e [t b 1. Click on the FV10-ASW software
| s | | >
e o e | o e | o oo o4, amn button _s | to close the fluorescence
E  m _m - lamp shutter.
T e e | | = | = . . @
IS S e e Alternatively, click on the «| button
e e to close the halogen bulb shutter.
[~ Kalman o ]—j & Analogint ¢ Photon Cnt

N

Click on the EI button to view the
optical path diagram.

3 3. Make settings as shown below.

B LightPath&Dyes

\ TJ Select 488 for the
FT s | excitation laser.

. ™ [ 25%
Specimen
Objective
Lens i

. > Select Mirror.

' —Dm
b
|Mirror j Mirror \ j \

BF

492 _ 537 565 _ 665

nm nm nm nm BAGS0IF &

B )
Dye [

Dye [
Static2 Static3

Exitation

DM Vd
BS20/80 -

i
AN

|<BID> Select BS20/80 or
DM405/488.

Select CHS1 only.
[
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Image Acquisition (Spectral Image on XYL Image)

CHS1

400nm S00nm S00nm FO0rm S00nm
jj 510nm | 20nmlf 530 nm jj >7
.
B ATfe—
Start L} et | End Lambda Set |

28

Click on th|YBF  button, and the
Spectral Setting window appears.

Set the slit width for CHS1 to 20
nm, for example.

Press the XY Repeat button to start
scanning.

While observing the image, Click
the left side of slit @] and drag
to the point which the highest
brightness is achieved.

Note: Move the slit position only

while keeping the slit width
at 20 nm.

Adjust the image on the highest
brightness.

Press the Stop button to stop
scanning.
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Image Acquisition (Spectral Image on XYL Image)

LambdaScan

| Start |

450 nm| |_En{|| 650 nm|

[StepSize |

10 nm| Num| 19

......

Band Wiilth | 20 nm

O&N|+

<< Fast
<]

2.0us/Pixel Slow >>
J Ji Emnoﬁ\_}l I
us _L: 1225 S:46.9min

XY Repeat | xy 7| Stop

iLigih(la Depth | Time

29

o

10.

11.

12.

13.

14.

Set the range of wavelength to be
acquired, the slit width and the step.
e Start = Start wavelength

eEnd = End wavelength
eResolution = Slit width

e StepSize = Step

Select AutoHV and then select
ScanSpeed.

*As the scan speed becomes slower,
noise can be removed while
maintaining the current brightness.

Select Lambda.

v 1. Press the XYZ button to

Lambda De

acquire an image.

Click on SeriesDone, and "2D View-
Livelmage(x)" is displayed on the
window bar for the image that has
been acquired.
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Image Analysis (Unmixing)
. When each fluorescence dye point is clear

From an XYL image where fluorescence dyes with similar fluorescence
spectrums are present together, derive the fluorescence spectrum for each
fluorescence dye and obtain an unmixed image based on the fluorescence
spectrums.

30

Sample: Double stain of green fluorescence dye (Alexa Fluor 488)
and green fluorescence dye (YOYO-1)

1. Open an XYL image file with both
Alexa Fluor 488 and YOYO1 applied.

2. Enclose a point dyed with Alexa Fluor
488 only and a point dyed with
YOYOT1 only.

Lanbda:13/46 insai oo 100,

3. From Processing on the menu bar,
select Spectral Deconvolution.

4. Double-click on ROI1 and ROI2.

5. Check that the Processing Type is
set to "Normal" and click on Execute.

6. An unmixed image is obtained.

R t] A s
: .

4 Indicates channel

assignments of

unmixed images

NS

Introductory Motes

Mame Color | Calculate

Ronzt, T |

Pi2(z1, T:1)

Unmixed image
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Image Analysis (Unmixing)
l. When each fluorescence dye point is clear

Sample: single stain of green fluorescence dye (GFP)
and auto fluorescence from cell

1. Open the XYL image (GFP +
auto fluorescence).

ROI2 2. Enclose a point dyed with GFP only
2 and a point dyed with
ROI 1 auto fluorescence only.

3. From Processing on the menu bar,
select Spectral Deconvolution.

ROIListZ 1, T:t
aaaaaaaaa oI

4. Double-click on ROI1(GFP) and
ROI2(Auto fluorescence).

5. Check that the Processing Type is
set to "Normal" and click on Execute .

6. An unmixing image is obtained.

Green color is GFP.
Gray color is Auto fluorescence.

Only GFP image

Unmixing image between GFP and Auto fluorescence

31 31




Image Analysis (Unmixing)
Il. When a control sample is used

From an XYL image with a single type of fluorescence dye, derive the
fluorescence spectrum of the dye and obtain an unmixed image based on the
fluorescence spectrum.

Sample: Double stain of green fluorescence dye (Alexa Fluor 488)
and green fluorescence dye (YOYO-1)

8. Open an XYL image file with both
Alexa Fluor 488 and YOYO1 applied.

9. From Processing on the menu bar,
select Spectral Deconvolution.

aaaaaaaa

mmmmmmmm

ROI ListZ1, T.1 x
Image Al4B8-yoyol 2.xml | Paramter sl 0
|4

Spectral Profile

Introductory Notes

aaaaaa ] 10. Double-click on Alexa Fluor 488 and

s b ’ YOYO1 (which have been registered)
in the database of fluorescence
spectrums.

- A4BB-yoyor -2(1) xm

@m A S

1

B

11. Check that the Processing Type is
set to "Normal" and click on Execute.

12. An unmixed image is obtained.
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Image Analysis (Unmixing)

lll. When only the number of types of fluorescence dyes is known
(Blind Unmixing)

From an XYL image where fluorescence dyes with similar fluorescence
spectrums are present together, obtain an unmixed image based on only the
number of types of fluorescence dyes.

Sample: Sample with two unknown types of fluorescence dyes

1. Open an XYL image file for a sample
that has two unknown types of
fluorescence dyes.

2. From Processing on the menu bair,
select Spectral Deconvolution.

3. Click on two Calculate check boxes.
(Click on three boxes when three
types of fluorescence dyes are used.)

4. Check that Processing Type is set to
"Blind" and click on Execute.

5. An unmixed image is obtained.

Unmixed image
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Reload the image conditions

1. Open the file and click m

Z:21/135 Ink:134, 93 Zoom:Autol206%)

B 2D Control Panel

@\ AS| | N 2. Click ‘ @

Cd> | Background 0
rl!_l Intensity

Stepping

J —
J -
J o
J —

B ImageAcquisitionControl K

(]

@ Fosn 0 . @ ‘ i
Auto

| Focusud | yymepent | gy Stop Bleach

Depth | Time \
—

[ oloe

e | | )

AI:;TFI.uuw Mﬂulfacker _— e ||
| ] e el e == 3. The conditions (HV,Offset, CA and
so on ) are reloaded .
2 !gZ!’Z o sofi ot g 2|
595 1 05?790 a0 0 10/ 0 1 0| 160um| 00V
= LHSZI Y L?IS‘;[ i : L?ISZ[ 5 L?IS‘;I : ’7
[0 7] 0% =55 ] 50%Snnx] % ={[hon = | o

itter Mode
man 4 :l‘ (¢ Analogit " Photon Cnt )

[~ Sequential
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Click on the

Overview of the 2D Operation Panel

ﬁ button

to switch the display

TEXT —

Various kinds
of ROls

I

ROOOEPN

b

Scale bar

Point

Color bar
\

N\
.

d

PiHH< ]

<—>Z

1 Ch1 display
Z Ch2 display

Enlarge

Display switching

) Frame advance
1:1 display

Adjust to the
window size

Animation
Advance speed

— 3D
formulation

Projection
switching

Fix the end
section

Fix the start
section

Int;134, 93 Zoom;Autol206%)

Image Analysis (Opening a File)

35

1.

Double-click on a file to be opened
from Explorer.
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Image Analysis (Acquire a Projection Images)

B 2D View - LILY POLLEN.xml

«=
7
A
o 1. Click on the button to
©
O
=
select ;
N
E2
+
4
é
&
1O
O
=
|
+
-CICECLTCET T 2. To save this image, right-click on the

image, select Save Display and save
the image with a new name.

QOO N2

end This drea ofgle Image to Clipboard
2
Save As AVD
Print

Select All ROIs Chrl+-A
Cancel Selection

Flip Selection

Delete Al ROIs

Paste ROI Chrl+y

2:135/135

Show Profile {wert,)
Show Profile {Hori.)
Showy Crverlay
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Image Analysis

(Save a Z section Image as 2D file)

(ER —1

B 2D View - LILY POLLEN(1).xmL

Save the image in step 3 or 5

6. Click on the %‘ button.

7. A 2D View-(file name) image is
created.

37

Int, 0 Zoom:Auto(119%

DDDDDD =M

8. Saving the image:
Right-click on the Image Icon
displayed on the Data Manager and

select Save As to save the image.
(Save as type "xml" is a file format
specifically for the FV10-ASW software.)

EMemol
File formats specifically for the FV10-ASW

OIF format:

Creates "a folder that contains an image (16-
bit TIFF)" and "an accessory file," which
cannot be opened separately from each other.

OIB format:
Creates the OIF format files in a single file,
which is convenient for migration and other
operations.
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B 2D View - LILY POLLEN.xml

«
7
Al
=
0
-
O
=
Y

A SIEI RPN

&l

Image Analysis (Inserting the Scale Bar)

1. Click on the button.

2. While left-clicking the image, drag
and drop it at a certain point.

Change the size

3. While clicking the right or left handle,
move the mouse from side to side.

Change the text size,

color, style, etc.

4. Select Scale Bar and then right-click
on Scale Bar to select Format

4 Setting.

t'-:‘.\
Cut ROT Chrl+i

. Copy ROI Chr+C
g DeleteROT el

38

5. Change the setting in this window as
5 required.
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Image Analysis
(Rotating a Three-dimensional Image)

1. Click on the 3’ button for a 2D
View-(file name) image.

2. A 3D view is created.

3. Drag the mouse on the image to
observe it at a certain angle.

Simple animation

4. Press and hold the ‘ % ‘ button to

rotate the image around the X-axis.
Press it again to stop rotation.

Press and hold the ‘@ button to

rotate the image around the Y-axis.
Press it again to stop rotation.

Press and hold the (&\ button to

rotate the image around the Z-axis.
Press it again to stop rotation.

Image Control Wolume [Single 10 100% [100%
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Image Analysis (Saving an Image)

EE‘Qﬂ@ﬁJJ e

1 -]2[x)
@@ﬂ@!ﬁJJJi SRR

1

xxxxx

Save 7%
Savein | ) Image - eF B
[ aaa.tif frames [SLivelmage_(3).x (E2ymkenk. . fre
(C)Kidney2.bmp.frames (Stiveimage_(10).bmp .
(DiKidne: s velmage_(11).
(Dikidne: (itivelmage_(11).

[Emk. ki frames

(Ekoumura Xt frames

(Ekoumura X . data (Camkbmp. brop Frames

<
Fiename:  [koumura
Save as ype:
Custam Save Settings

[~ Gray Scale m [Bi

" Merge Channel

inel ] Each Frames (Individual 5
JPEG

Quality 1: lowrest / 100 highest f other: default{70}
-

PNG
Compression Level 0: none f9: highest / other: defaul

kkhkkkhkhkhkhkkkhkkkhkkhkhhhhhhhkhkhkhkhkhkhhkkhkhkhkhkkkkkkkhkkkkkkkk

1

B 2D View - LILY POLLEN.ym|

Full Screen Image

e=FhieSmea.gl Hhealr
Save Display
Save As AVI

Select Al ROIs
Cancel Selection
Flip Selection
Delete all ROIs
Zi34/135 Paste ROI

Bl &R [BIOIOIONE]1 B> N[A

Chrl+4

Chrl+y

Show Profile (Vert.)
Show Profile {Hori, )
Show Crverlay

Convert each channel of an XY
or XYZ image into a TIFF format

1. Right-click on the Image Icon
displayed on the Data Manager and
select Export.

Set Save as type to TIFF.
Set Output Format to RGB Color.
Save the image.

* BMP and JPEG formats are also selectable.

Convert a merge image of an XY
or XYZ image into a TIFF format

1.

Right-click on the Image Icon
displayed on the Data Manager and
select Export.

Set Save as type to TIFF.
Set Output Format to Merge Channel.
Save the image.

* BMP and JPEG formats are also selectable.

kkkkkkkkhkhkhkhhkhkhhkhkhkhkhkkkkkkkkkx

3.
4.

Convert an image with the scale
bar inserted into a BMP format

1. Right-click on the image.

2. Select Save Display and save the
image with a new name.

Convert an animated image into
an AVI format

1. Right-click on the image.
2. Select Save as AVI and save the

40

image with a new name.
40



Image Analysis
(Rotating a Three-dimensional animation)

To save a rotation file as an
animated image, create three-
dimensional images according to
the following procedure.

For example, try to rotate an image by 180
degrees.

ey g

RS

| << |
5. Click on the| Mare | button.

6. Click on the Angle rotation tab.

7 7. Select the rotation axis.

Animation
Slice move] 40 Angle rotati
8. Enter the rotation angle.
LNV
8 Start = Angle to start rotation
Start |-180 2 End [180 2 / End = Angle to stop rotation
Framefs |5 -2] intemval [30 = Frame/s = Rotation speed
crowe | Animation Interval = Degrges to be rotated
& A File <T_ 9 at a time
9. Select AVI File and click on Create.
Save As @@
Savein: | 5 imag =] £k B~ 1 O
B N e 10. Enter a file name and click on Save.
..jK!dney WYZ LfF Frames DL!veimage_(iT).?;DF.frames C-ﬂkuumura pol
e

I kourura XV HFF Frames (amk, tiFF Frames

<

File name: ||
Save as lype: |AV\ Files [ avi] j Cancel
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2D Image Analysis ( Edit the image color and contrast)

B 77 L. v - Image0006 *

R @ e

1. Click |EE] “LUT” and then
LUT table appears below,

g Background Int. [ r

= x|

255 4095

- Fall
Spect
Spec3
Intensity 0.00
| Gray
2]
2 Contrast 0.00 Yellow Hi-Lo

|
L

S:weAs| Load | Reset ‘ Close |

TILE:GH |Size:6401640 y=(629,4) Int0 ZoormiAuto(46%)

2.Edit contrast to drag £~ to left

. or right side, and another way to
3. Min and Max value are changed and contrast edit contrast is entering value on

of image_is edited. “Max” and “Min"(Max4095, Min0)

* According tdxget Min value up , be able to reduce noise of the image:

255 4095
g l )
N5
N

fent ,

ontrast W] 70 3753 Ao |

/3Edit each Ch

Gamma | 1.00 Cyan Fall
|
TILE:Ch  Size:640x640 (575,362) Int125 i AUto(46%) J S|)QC1
A ize: I K=t B I 00 AULD!
B -
Spec3
Intensity 0.00,
| Gray
L
Contrast 0.00 Yellow Hi-Lo

]
COIOr SaveAs‘ Load | Reset | Close |

— 4~

Thei

4. To click another color, be able to Edit a color.
Above example: Change Green to Red to click NI
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2D Image Analysis ( the image of Z section )

M 20 View - |eve| NGadBarP6.oib ®

z e

I w» »max(‘}_j!‘r‘.

£30030 [SEe01 1 2Xy=(4 1 3,13) LU, J, 14 £00MEAUTOH )

L4130 [SIEEA1 21 2Ky=(115,0) INC, 129, 48 Z00M:AUN0H %)

B 2D View - level| NGadBarPo.oib *

1. Click ‘ZQ‘ and select ‘ZQ‘ again,
then Projection image is shown
on 2D View after getting XYZ image.

2. Click @ and select E

3. The images of Z section is shown on
X axis and Y axis.
According to Move to left or right
side on X axis and to move to ups
and down on Y axis, be able to show
image of Z section each position.

4. The image of Z section on Y axis.

5. The image of Z section on X axis.
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2. Click

2D Image Analysis ( Intensity Profile of each Z sections )

L33 HEesl Ae 2ay=id 413 Intd, 2,14

Zoom:Aulonate)

Profile

“Profile” and then

Intensity Profile of each Z sections is shown
on the Xand Y axis.

To move to Z position ,be able to show
Intensity Profile on each Z positions.

44

|8 Profile (H) - Tevel NGadBarP6.oib
Z3TsT |3 ]
i o
i \

»Maxmﬁ-'-

&

omiAUto (66%;)

1. click €€ and then
| 2D Control Panel|is shown below,

- X

%f\ 1|28 &3 B
?eILJ_ D 114
L Ji |—

A Ji |—

Tile
Automatic setting

Chl | ‘
Z

Ch| 7,

Manual setting
Column [Ch oz | 1=

Row Ch -~ | Tinovl.
L Inovl.

o @S

Multi Plane View

Need Projection and
Merge in Tile Mode

*

3. Click ’; to show

Scale on Intensity
Profile

4. According to click 5 ,

be able to show as equal
scale of Profile window as
2Dimage.
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2D Image Analysis ( Measure )

- [ox)|

/) g B

=+ SNES (@O 21 ]

(OERAEF -«

—— b

ﬂ Backgroundnt.

ZA0M1 |SeB00600xy=(521,12) Int108, 89

Zoorn:100%

1. Enclose interesting regions by ROI

Line on interesting positions by ROI :‘

2. Click [gj| “measure”.

B Region Measurement - PTK XYZ.oif Z:10 T:0 L:0 ROI:5

45

A A \/ /\ -
Image — | PTK XYZ.oif Measure All ROls 4 = CCO r U I n g O C IC eaS u re . S 3 e n Image Info
e ] = g Current
Measure  ROIlo.5 Statistics | CHS1 chisz N the it |IO| n |at|0| 1 OI a" I %el IS CaICUIated on Ipos 0
Tpos:0
Center) 150,780 Inteqr. 121878548.000 54771708.000 H
Lpos 20
CemterY | 7973 Averag 8 124509 550207 Reg ion M easurement. kt2
Area #120.813 Max 095000 321000
imet 2 i 0 i
BedFherimformation of #10OI is
Range 3999.000 J186.000
calculated grrRegion
\ 3StdDev iR Jir
|7W(ZposﬂII,Tpos:O,Lpos:ﬂ)
, ROI CenterX CenterY Area | Perimeter Integration Average Max Min Range StdDev | 3StdDev  Integration Average Max Min Range StdDev | 3StdDe
[um] [um] [um*2] [um] CHS1 CHS1 CHS1 CHS1 CHS1 CHS1 CHS1 CHS2 CHS2 CHs2 CHS2 CHS2 CHS2 CHS2
1 LIA T 40438 3129.625 24,490 5478264000 1107.926  4095.000 95,000 4000.000 0261 2130.783 2952451.000 658,076 3590.000 28000 3562.000 522,518 1567.55
2 112.522 53402 1470.188 194764 0620457.000  1301.724  4095.000 97000 3998.000 §83.602  2650.807 T837013.000 156,280  3468.000 28000 3440.000 561877 1685.630)
5 3 51.900 81103 3274.688 213215 2573667.000 1003410 4095.000 94000 4001.000 TO0.397  2101.192 5339166.000 569.504  3415.000 53000 3362.000 3623 1330.869
4 80.180 11524 1732438 211.246 4336227.000 B79.766  3836.000 83.000 3753000 657,656 1972.967 T880740.000 645,072 3380.000 25000 3355.000 523061 1569.183)
5 150.780 19732 6120813 313.258 1578548.000 1244509  4095.000 96,000 399%.000 725103 275309 4T71708.000 550.271  3227.000 4,000 3186.000 430334 1318.002)
5. The inf ti f all ROI
Count 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Average 90.511 16.240 3145550 246,795 G98TA32.600 1107467  4043.200 93.000 3950200 135404 2206.212 0656221600 638,042 3416.000 35000 3381.000 498083 1494
Max 150.780 11.524 6120.813 313,258 1078548000 1301724 4095.000 97.000  4001.000 883,602  2650.807 4771708000 T58.280  3590.000 53.000  3562.000 61877 1685.0
Min 51,900 490438 1470.188 194764 4386227.000 §79.766  3836.000 §3.000  3753.000 657,656  1972.96T T837013.000 590.217 3221000 25000 3186.000 49334 1380
Range 98,879 62,087 4650.625 118495 T492321.000 421,958 259,000 14000 248,000 225,041 G77.840 6934695.000 199.002 363.000 28.000 376,000 122543 EL TR
StdDev 41.309 25.569 1548.540 47.735 B6Y9T15.061 172,621 115.828 5.1 110.244 §6.561 259,683 5124631.402 §0.326 132.286 11811 137.208 54102 162,
3StdDev 123.928 16.707 5546.521 143.205 6099145.184 517,864 341.485 17103 330.731 259.683 TI9.050 5374494476 240979 396.857 35433 411,624 162.305 486.¢
{ ¥
Save Histogram Clear ‘ Close ‘
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2D Image Analysis ( Line Intensity Profile on the 2D image )

PEE]

1. Line on the 2D image by ROl —,

“Intensity Profile”

3. “Intensity Profile” on the line is
shown as intensity graph .

2D Image Analysis ( Histogram )

- Bl

«OEER | —
AEEEEY & o

1. Enclose interesting regions by ROI.

2. Click |4l “Histogram”

3. “Histogram” window is shown as a
graph, frequency of intensity of
each pixels is plotted on the area
enclosed by ROI.
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2D Image Analysis ( Line Series Analysis )

- [Cx]

1. Line on the 2D image.

2. Click “Line Series Analysis”

3. Intensity of Z position/ time on
the line is shown as a graph .

2D Image Analysis ( Co-localization )

I
Background in. 0

=N

[« HEE TR
/hH

1
B
3
4

47

1. Enclose an interesting regions by
ROL.

2. Click

AnnotationMode

3. Select | Mreshold |\ Thrashold from
Annotation Mode.

4. According to move Thresholds of X,Y
axis to right and left ,ups and down
(Enclose red color X,Y axis), Co-
localization result between 2ch is
changed .

Information of Co-localization is
listed under the scatter plot.
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2D image Analysis (Series Analysis TimelLapse)

B 2D View - FRET XYT.oif *

rD
Image —[FRET XYT.gj X
—

1. Enclose interesting regions by ROI

2. Click “Series Analysis”

3. “Series Analysis” graph is
shown below, Y axis shows
intensity, X axis shows time
and then be able to see time
series reaction each ROls.

[eX]

0 5000 10000 15000 W00 25D

Image Info
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Closing the System

| OLYMPUS FLUOVIEW

File Display Processing Analys

& Open E ===

Close

i save -

Save s

[{ Property

Logauk "Pixel

Ezous L2 116ms

™
'c@‘loo

1. Exit the FV10-ASW software by
selecting File/Exit.

2. Exit the Windows.

(1) Select Start/Shut Down.
(2) On the Shut Down Window,
select Shut Down and click on OK.

3. Turn the laser OFF.
(Turn the key switch to the OFF
position.)

3-1. LD559nm OFF

3-2. Multi Ar (458 nm, 488 nm, 514 nm)
OFF

3-3. HeNe (G) (543 nm) OFF

4. Turn the mercury burner power OFF.
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Dye List (FV1000D Lasers are available below)

D473nm LD559n

488nm Ar515nm

(G) 543nm
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System Preparation

1. Turn the computer ON.
[In case of equipped concentrated
power supply, power on it first ]

2. Turn the laser ON
(Turning the key switch)
2-1. LD559nm ON
2-2. Multi Ar 458nm 488nm 515nm
2-2. HeNe(G) (643nm) ON

-_—
®o 00000 0®

3. Turn the mercury burner ON for
Fluorescence observation.

4. Logon Windows

Enter Password ,Customer name is
below

User name: Administrator

Password : fluoview

Fv10-AsW

IUser [ | Administrator 5 -

Pessword;
—— i 5. Double click this icon to
it | sl log on to ASW
Wait for a moment until the software is started User name: Administrator
Password : Administrator




|- .ageAcquisitionControl

Focus x2

Visual Observation under the Microscope

Focus x4

m ©
S P O oum
XY ULzt Stop Time

o I+ | N = | [

ﬂlﬂ‘

m—

Lamp

i

209

=

Filter Mode

||_Kalman @ Line (" Frame I

- !ﬁ‘ AnalogInt ¢~ Photon Cnt
|

I~ Sequential

0% [

HE Observation of Fluorescence Image Hl

1. Select an objective lens
by using the hand switch

2. Select florescent filter cube

MEMO
Fluorescence filter

NIBA: Blue Excitation / Green Fluorescence
(Ex.:FITC,EGFP)

WIG: Green Excitation / Red Fluorescence
(Ex.:Rhodamine, DsRed)

3. “*ul Click the button
on the Fluoview software

4. Focus to the specimen



Visual Observation under the Microscope

HE Observation of Differential Interference Contrast Images HR

1. Select the Objective Lens

2. Insert the Polarizing Plate
in the Light Pass

3. Insert the DIC prism slider
in the light pass

%]
4. < Click the button
on Fluoview software

Use this knob to
adjust the differential
interference contrast.

EI 5. Focus to the specimen
el Eo::::i =$ﬁ‘ ;{:“Q @ ';:?:I ? ()

= I e [

HY_Gain Offsel | HV Gain Offsel | HV_Gain HV_ Gain Offsel

amj
[l = a|[[ad = aj|[2] = = (|[a] = || =) =

Laser
43

v L X% X % v X 4%
Laser Laser Laser
5.0% =[5 10.0% =533+ 50%—=|[4gg =] 50% =




Overview of Operation Panel for Image Acquisition

Scan mode _

»
>

Scan speed

Number of pixels —_—

/

Zoom & Pan

Laser output adjustment —

Transmitted light observation
(visual observation)

B AcquisitionSetting

<<Fast  20usPixel  Slow>>
- | AutoHy,
P:2.0us L:105800ms F:55.122s S:d46.9min
size
AspectRatio © 131 £ 43 €
X )7 Bl 5121y
Area s
.| Rotation oom
- 0 ﬂ j
Panx
g 0 DO
«| Panv =
0 11
g | o 0
Laser
[~ 458 4 » 00
488 > 50
[~ 515 « » 70
[~ 543 <N »| 260
633 «ll » 50
LambdaScan
& CHS1 D
Start 491y End 60
Stepsizel 20 yn  Num 51 a
Resolution] 100 g

[urpo  40x 01320 NA:1.35 -
BX A stan S 037 =Jum
4 ry
Center _Go
v v
v Endzi‘ -28.37 ~jum
0.00um -
To Sz}epsuze =lum op.
seto | ic

o5 57
Focus Handle On Escape

X:0.194umpix Y:0.194umipix Z:0.28 4umslice

14.37um
v

TimeScan
[

nterval| 0 sec bum| 100 Jg

Fluorescence
observation megeAcquisitionCentre

7

/

Objective lens
Focus
Time Interval & Time Number

(for acquisition of XYT or XT
image)

Scan buttons

Select XYZ, XYT or XYL

Stop
. Adjustment of each
amp
channel
proh Confocal aperture

Light intensity
adjustment for halogen
bulb

Kalman

<+—— Image file thumbnail

Display of files

. . l Focus x2 o i Lambd
(Vlsual Observatlon)\ \E Focus x4 ?ﬂem ﬁ @?ﬂ e %
DyeApply ‘% > =1 T I ]
Optical path — | =
diagram /% o e e e !gg == B
[i] & " um
TWinSCanner /E] :;zerv 5.0% ;:;er. 26.0% ;33‘”. 50%—+[4g3 =| 50% %
. = Filter Mode
Sett|ng ;2 I~ Kalman & [77 = |¢ Anabgimt Photon Cnt
W wgw r

Save acquisition
conditions
Load acquisition
conditions

Image display

window
8

in the memory




Image Acquisition
(Single Stain on XY Image)

BBl Acquisition of a single image (XY plane) (fluorescence image only) BE
Sample: Single stain of green fluorescence dye (FITC)

1. Click on the FV10-ASW software

button % to close the fluorescence
lamp shutter.
Alternatively, click on the ¢- button
to close the halogen bulb shutter.

2
=z
=5

]
man & Line € Fral :|l"ﬂ|glm  Photon Cnt

o 2. Click on the DyeList button. On the
1 — DyeList panel, double-click on a
fluorescence reagent to be used for
observation.

Dres * To cancel the selection and select a

= different reagent, double-click on the

o ) fluorescence dye listed on the Assign
Dyes window and take step 2 again.

fluo-3

I~ Assign Dye Manually Apply Close

3
3. Click on the Apply button.

(The DyelList panel can be closed by
using the Close button.)

@@j ={®

Su-

Focus x4 | yyRepeat

5

,_
=

0B 7

™
S
=




Image Acquisition

(Single Stain on XY Image)

Focus x2

Focus x4 || xv Repeat

@
L
=
-]
o
el Toe] o oo el oo [l o el
? HV _ Gain Offsel HV _ Gain Offsel HV__ Gain Offsel HV__ Gail sel &L
[ad o = |fiag s 27[a] = «||[2a] = | [=3
I6_ m L m | (L
= | e e | e e | e e ~
Fay 980 1 0| 650 1 0| 650 1 0| 253 [} 103um
v X v X v X v %
Laser Laser Laser Laser
[ ] 50%[5a3 +] 10.0% 633 +| 5.0% =|[4s8 % = || auto
=
2 Filter Mode
\j [ Kalman = (g 4: i« Analog Int < Photon Cnt
I~ Sequential

10

«=® 1:15T —

%}

aaaaaa

4.Press XY Repeat button click to

image

J,«eﬂm_: Continuous scan mode

5. Focus to the specimen

6. Adjust the green (FITC) image.

Adjust sensitivity of HV and

reduce noise by offset

7. Press keyboard Ctrl + H key

get

Optimized PMT adjustment brightness
intensity 2 color between white and

black,

Maximum intensity is 4095 (12bit)
if intensity is over4095, color is
changed to red (saturation)

* Basically, Gain value is 1

10



Image Acquisition

(Single Stain on XY Image)

= X
Mode ’i

—
—
—

Slow ==

] awnonv| 3|

2.0usPixel

<< Fast

Size
Aspect Ratio

x <

11 4:3 i

J— | 512by

LD B s

HHET, oo+

10 9|

[~ CH1
FITC

o — | -
| 1) | T s T | T s | P S T T
o|'ws0 10w 1 253 [

Fo

<
-
.

.
-
g

i
z
g
=

La Laser Laser aser
5.0% ([543 +| 10.0%=|[g33 ~| 5.0%—|[ggg +| 50%-:

oo [ 2]

@ Analog Int ©* Photon Cnt

-

100% ALL SCAN COMPLETE

[ = Live vi x|
ﬂ@!ﬁJJ —— >8]

W = 2 vie

— a
CEREAEE = < <[ f—— > [m]]
VA

EMemoHl
File formats specifically for the FV10-ASW

OIF format:

Creates "a folder that contains an image (16-
bit TIFF)" and "an accessory file," which
cannot be opened separately from each other.

OIB format:
Creates the OIF format files in a single file,
which is convenient for migration and other

operations. 7

11

8.

10.

11.

Select AutoHV and then select
ScanSpeed.

*As the scan speed becomes slower,
noise

can be removed while maintaining the
current brightness.

@ | Press the Stop button
to stop scanning.

|®> Ciick on XY, and
"2D View-Livelmage(x)" is displayed

on the window bar for the image
that has been acquired.

Saving the image:

Right-click on the Image Icon
displayed on the Data Manager

and select Save As to save the
image.

(Save as Type “oib” or “oif” file
format specifically for the FV10-ASW
software.)

Save the image as TIFF, BMP, JPEG
format Select “Export “ and

chose the format TIFF, BMP, JPEG.

11



Complement of adjusting the image

1. Click “Clip scan” button , and
enclose an interesting region’s

= O & 1 image on the whole image.
=< Fast 2.0usPixel Slow O

B ——

P:2.0us L:2.116ms F1.10z25 »11s

Size
AspectRatio  1:1  4:3 & 2
x < J | 512y

Area -
- Rotati OO
=) (v |c:;:|'1ﬂ ;'I 3 . .
panx 2. pixel setting
o] J:'4 * The standard pixel is 512 x 512
= Pany r
4 L] ﬂ 1 .
— 3. Zoom Setting
oo i- ﬂ Foom Reset butfon  Press “XY Repeat” to scan and set zoom value.
515 » 7o Zoom P .
v 543 -« | 13.0% = Er
M 633 -l »| 6.0%
Microscope j
|F'L.ﬂ.F'0 60X O3 NA:1.40 | = [
Set : ——
Start 1.00 :IZ um . .
@ :‘ e Above image is zoomed From 1 x to 2
Center 0.50um * Scan speed and pixel resolution remain
v even zoom value is changed
j End Set ITliJ;Ium
120.69 .
Set0 | ::2:_“'“5'2“'| o o | 4.Click | Zoom scan, and be
Ices - . .
- able to enclose an interesting
| Focus Handle On Escape | . , .
H0.00um/pix Y:0.00umpix Z:0.00um/slice reglon son the Wh0|e Image
TimeScan Press XYRepeat to scan after enclosing the region

Interval Iiﬂ sec Num Ii’lﬂ J@

* Scan speed and pixel resolution remain
even zoom value is changed

12




Complement of adjusting the image

Area -

A N

A| Rotation Ez"l‘
¢ o]

J Panx - :‘ J

Pany dd
BE Wl B i
PanX,Y and Rotation reset button
suU
C.A
(=1
108um
Laser
452 i » 50
v 488 -l » 50
I~ 515 » 50
I~ 543 - »| 100
633 -l » 50
Filter Mode

v Ralinan * Line

rame l3 _I?

13

|2l
5. Pan XY o 1 w1 |

El

Be able to move the field of view to
set Pan XY without stage action

6. Rotation &==

Be able to rotate the whole image.

7. Lasto: Click “Auto” button to acquire
Optimized Conforcal aperture
Conforcal aperture - - - change
confocal aperture to larger diameter
for dim fluorescence image then, be
able to get the more bright image. But
Z axis resolution gets worse.

8. Laser Intensity - - - More Laser
intensity is increase , more bright
image is .

* More increase laser intensity is , more
discoloration image is .

9. Kalman accumulation - - - Image
acquisition is repeated to the
specified number of times to provide
an averaged image. Consequently,
noise is averaged and roughness on
the whole image is reduced.

Advantage: The speed of each scan is fast.

Disadvantage: Some blur occurs due to
averaging of images.

13



Image Acquisition
(Double Stain on XY Image)

HE Acquisition of a single image (XY plane) (fluorescence image only) Bl

Sample: Double stain of green fluorescence dye (Alexa 488)
and red fluorescence dye (Alexa 546)

Simultaneous scan

B Image hequisitionControl

1. Click on the FV10-ASW software

Focus x XY Repeat

S
T s R button _e | to close the fluorescence
I |
lamp shutter.
Alternatively, click on the 4- button
to close the halogen bulb shutter.

2. Click on the DyeList button. On the
DyelList panel, double-click on a
fluorescence reagent to be used for
observation.

* To cancel the selection and select a
different reagent, double-click on the
fluorescence dye listed on the Assign
Dyes window and take step 2 again.

3. Click “Apply” button.

(The DyelList panel can be closed by
using the Close button.)

Focusx2 |

@ o
XY Lzt Stop Time

3=

<

-]

% ATl o e - el
I __

b

2

x4 | XY Repeat

| AlexaFluor 548
s HY_Gain Offset | HV_ Gain Offsel [ HV_ Gain Offsel 5| | R
E El [ e | = = =

o D P o P ~| v | = = =
650 1 0 650 1 0| 650 1 0| 253 1 0 108um 20
v X % v X % v X Wy v ' .
Laser Laser Laser Laser °
[ioe =] 50% =[50 -] 100% =[633 <] 6.0%=|[4pg =] 50%={ | aurp
i 5
Filter Mode
[~ Kalman & Linge ¢ Frame __|:| f+ Analog Int " Photon €t
I sequential

14 Display after DyeApply is carried out 14



Image Acquisition

(Double Stain on XY Image)

e ‘:75
® Py
F | "
- H - ‘ [} Deptt o
<s> F 4 | Xy f®peat | xy Tim,
& P ow oz W IEE |- MO | Y
% Alexa Fluor 488 Alexa Fluor 546
? HV Gain Offsel | HV Gain Offsel § HV Gain Offsel | HV Gain Offsel (&5 Loy
Led = =[] = = |fi=] "= (=] = =i (=1 [=1
— o -
R S5 R | 5 .
0| 253 1 0 108um 20
LWL 3 v X% v X Y| | g
Laser Laser Laser 6
5.0% = <] 6.0%=|18s <] 50%=| | amin.
o
: Filter Mode
\j [~ Kalman (o = JZI @ Analog Int " Photon Cnit
[~ Sequential

15

4.

5.

7.

Press the XY Repeat button to start
scanning.

Adjust the green (Alexa Fluor 488)
image and the red (Alexa Fluor 546)
image.

(The image adjustment is outlined below.
For more information, refer to Appendix 1.)

Press the Stop button to stop
scanning and press XY repeat to
acquire the image. (Refer to EMemoMm.)

EMemol
Scan buttons

. Continuous scan

XY Repeat

m@p : Stop scan

e |+ Rough scan (Line skipped)

Saving the image: Right-click on the
Image Icon displayed on the Data
Manager and select Save As to save
the image.

(Save as Type “oib” or “oif “file
format specifically for the FV10-ASW
software.)

15



Image Acquisition
(Double Stain on XY Image)

BBl Acquisition of a single image (XY plane) (fluorescence image only) BE

Sample: Double stain of green fluorescence dye (Alexa 488)
and red fluorescence dye (Alexa 546)

Sequential scan (Line Sequential is introduced here.)

s e Sl =@ @ | 1. Click on the DyeList button. On the
j e WL DyeList panel, double-click on a
s - m > fluorescence reagent to be used for
| o g e e s O 08 1 By 55 observation.
sm Ow B | __
gy a8 18| e sav 2. Check Sequential and select Line.
P Kaman @ Line C Frame [7 =3 | Anakgint PhotonCnt
S, 3. Adjust the green (Alexa Fluor 488)
oot w2 Gows oo image and the red (Alexa Fluor 546)
L . image.

4. Press the XY button to acquire an
image.

5. Saving the image: Right-click on
the Image Icon displayed on the
Data Manager and select Save
As to save the image.

(Save as Type “oib” or “oif” file
format specifically for the FV10-
ASW software.) The image is
acquired.

EMemoml
File formats specifically for the FV10-ASW

OIF format:

Creates "a folder that contains an image (16-
bit TIFF)" and "an accessory file," which
cannot be opened separately from each other.

OIB format:
Creates the OIF format files in a single file,
which is convenient for migration and other
operations.

16 16




Image Acquisition

(Double Stain on XYZ Image)

HE Acquisition of 3D images (XYZ)
(fluorescence image only) EN

Sample: Double stain of green fluorescence dye (FITC)

and red fluorescence dye (Rhodamine)

This is the procedure to acquire images
through Line Sequential scanning.

e ©

eat | ¥y Stop Time

Microscope
[UAPO 40X 01340 NA:1.35 |

BX & Stiflrl]i -0.37 ;lum

st | Go
Al A
Center G0 -14.37um

v |
Em%ﬁ -28.37 _%Ium

Sﬂiﬂéﬂl" [ StepSize | 0.50 _%'lun Op.
[

: =1
[~ Slices a7 =

| Focus Handle O § \ Escape
)(:0.1941“11.-WHH']1E Z:0.2%4umislice

- T —

[v StepSize _|:| un—8

[ Slices 3T 3

17

XY Repeat | xy Stop ime

EMemoml
and ﬂ|buttons£|
i |: Moves 1.0pm with a single click.
E: Moves 0.1um with a single click.

. Take steps 1 to 7 described on pages

13 and 14.

. Press the XY Repeat button to start

scanning.

. Click on the &land 4| buttons to

shift the focal point. (Refer to EMemom.)

. When the sample upper limit is

displayed on the image, accept it
using the Set button.

. Click on the | andﬂ buttons to shift

the focal point. (Refer to BMemom.)

. When the sample lower limit is

displayed on the image, accept it
using the Set button.

. Press the Stop button to stop

scanning.

Enter StepSize, Slice (the
recommended value can be referred
to by using the Op button), and check
the check box

17



Image Acquisition

(Double Stain on XYZ Image)

Mode

= O &\ |+
Fast 12.5usPixel  Slow >>
] |_§7 > Autov

P:12.5us L:7.525ms F3.921s S:3.9s

Cambag] Deptn | Alhe

2

Lo

L] .

P

; v CHT 61 +|| e cH2 [z +||) IEE s | s
2 mesamuorassy Aexarior 546 [ —— T .
=t

Gain Offsel | _HV_ Gain Gain_ Offset

™
- Draedl| ming Lamp
=] = | af|[=d = == = | =|[=] = =7 (=2 =]

— e | I — || — || -
P D | = | = S = = 2 | R |
672 1 0 55?’ :‘ o 25:‘3 l qﬂn 108um 20

% Y

voox 4 v oox 3 Y
L Laser Laser Laser
[1o0 =] 10%-=[5y -] 50%-=|[g33 ~| 50%-=[198 ~| 10%-= | auo

lode:
™ Kalman & ol 4: @ Analog Int © Photon Ciit

Group Group 2 Group 3 Group 4
AlexaFlior 4887  Alexa Fluor 546

IEEPNP~FT N

XY
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9. Select AutoHV and then select
ScanSpeed.

10. Select Depth.

11. Press the XYZ button to acquire an
image.

12. Click on “SeriesDone”, and “2D View-
Livelmage(x)” is displayed on the
window bar for the image that has
been acquired.

13. Saving the image:
Right-click on the Image Icon
displayed on the Data Manager and
select Save As to save the image.

(Save as Type “oib” or “oif” file format
specifically for the FV10-ASW software.)

EMemom
File formats specifically for the FV10-ASW

OIF format:

Creates "a folder that contains an image (16-
bit TIFF)" and "an accessory file," which
cannot be opened separately from each other.

OIB format:
Creates the OIF format files in a single file,
which is convenient for migration and other

operations. 7
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Image Acquisition
(Four Stain on XY Image)

HE Acquisition of 4 stain images (XY)
(fluorescence image only) HE

Sample: Four stain of Blue fluorescence dye (DAPI) ,green fluorescence dye

(Alexa488) and red fluorescence dye (Rhodamine), far-red fluorescence dye (Cy5)

This is the procedure to acquire images
through Virtual Channel scan

— 1o (] 1. ¥ Vviwal channel Scon - Salect Virtual channel
=R e | Scan on the DyeList, and then
[Mumber of phasensed 2 3 4 | 2 “Virtual Channel Controller” is

automatically turned on.
B Virtual Channel Controller
Phase [1 -| P ﬁ
Start pen | SaveAs 2. Select a number of Virtual Channel
from “Number of phase used’.
Slmvl?ws
Pl Fror 05
Alenca Fluor 438(473) Iv Virtual Channel Scan
Alenca Fluor 488(488) Number of phaseused 2 3 (4
:::: ::::: :;: rSeIecle(l Dyes
Blexa Fluor 568 v Phase1 DAPI i
I Assign Dye Manually o Enlexanuomsa(us) 3 3 SeIeCt 4dyeSfr?m DyeLISt 4t’l"] dye
[ Rodanine R x is registered in “the Phase 2”.
C’Imsez .Q'S J
B Dyel ist
W Virtual Chanmal Scan
Humber of phaseused 2 3 4
Selected Dyes
Phasei [JJ] DARI
[T Alexa Finor 488(473)
F. cy5 1 * RodaminRed is able to be registered
leﬁe\:‘}_i Rliockamine Red-X J4 on “Phase2” to drag .
Hos
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Image Acquisition

(Four Stain on XY Image)

M Virtual Channel € ntroller,

Phase [1 -| | O@
4 Start pen | Saves
N——

Bleach | Siop
I~ Bleach start-stop by Key

? Lamp
=
VBF
(I
rey
9 R " 200 um 9.0V
voox g % ®
Laser a
5.0% < ~| |_Auto
Filter Made
[ Kalman o ik J:I  Analog Int " Photon Cnit
I~ Sequential

100% Acguistion parameters have been loaded.

B Virtual Channel C introller

® image Acquisition Control X
— SO -0
LightPath
— o
£ i Bleach
Imaging =

1
=
ki
] \
L

« Analogint ¢ Photon Cnt

[” Sequential

100% Acquistion parameters have been loaded

Adjust the image at each phases
“Phase1” “Phase2”

B - 5

20

4. Select “Phase1”, “DAPI”

Alexa488, RhodaminRed are
reqgistered on ImageAquisitionControl.

* Slit and Filter, DM are automatically
set for “DAPI”, “Alexa488” or “PhodaminRed”

5. Select “Phase?2”, Cy5 is reqistered on
ImageAquisitionControl

* Slit and Filter, DM are automatically
set for “Cy5”

6. Adjust the image to click ?M
“XY Repeat” at each phases

* If acquire XYZ image, be able to
decide upper limit and bottom limit ,
slices, step size of Z axis at both
phases.

20



Image Acquisition
(Four Stain on XY Image)

B Virtual Channel Co.uuue:

Phase ﬂ

7. Click sPt on Virtual Channel Controller
to acquire the image.

& =

art
7

* Be able to start at each Phase.

8. Saving the image: Right-click on
the Image Icon displayed on the Data
Manager and select Save As to save
the image. (Save as Type “oib” or “oif”
file format specifically for the FV10-
ASW software.

EMemoml
File formats specifically for the FV10-ASW

OIF format:

Creates "a folder that contains an image (16-
bit TIFF)" and "an accessory file," which
cannot be opened separately from each other.

OIB format:
Creates the OIF format files in a single file,
which is convenient for migration and other

operations. 7
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Image Acquisition
(Single Stain + DIC on XY Image)

H B Acquisition of a single image (XY plane)
(fluorescence image and differential interference contrast image) il

Sample: Green fluorescence dye (FITC) and differential interference contrast image

= s eACqUisitionControl

HV_ Gain Offset

1] (o
@ Derth
LZt Stop Time

g A | e | e |
@
= Lasar

% v
Laser
543

sl o (il o JgalN o ol ™ (e R
sl — | e | ——

™
Lamp
i-l
E=)

Im 20%

HV_Gain Offse1 | HV Gain Offsel| HV Gain Offsel
[EET) PRI P AT P PSTEET| [T s s

| e i

1 0| 650 1 0| 253

v v
Laser Laser
33 B 88 ~

<[]

cA

X % x4 X 4
[ toon =] soniss =] sanz |

erMode —————————————
alman & Line ¢ Frame |2 _J:j “’? AnalogInt ¢ Photon Cnt

Displ

22

ay after DyeApply
is carried out

@logint ¢ Photon Cnt

Click on the FV10-ASW software

button % to close the fluorescence
lamp shutter. =
Alternatively, click on the ﬂ button
to close the halogen bulb shutter.

Click on the DyelList button. On the
DyelList panel, double-click on a
fluorescence reagent to be used for
observation.

* To cancel the selection and select a
different reagent, double-click on the
fluorescence dye listed on the Assign
Dyes window and take step 2 again.

Click on the Apply button.

(The DyelList panel can be closed by
using the Close button.)

4. Check TD1.
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Image Acquisition
(Single Stain + DIC on XY Image)

5. Press the “XY Repeat” button to start
‘- |mageAcannn|rn| ’ - Scann | ng .

6. Adjust the green (FITC) image and
the differential interference contrast

image.
! 7. Press the “Stop button” to stop
scanning.

8. Press the “XY button” to acquire an
image.

9. Click on “SeriesDone”, and “2D
View-Livelmage(x)” is displayed on
the window bar for the image that has
been acquired.

10. Saving the image:
Right-click on the Image Icon
displayed on the Data Manager and
select Save As to save the image.

(Save as Type “ oib” or “oif” file format
specifically for the FV10-ASW software.)

EMemoml
File formats specifically for the FV10-ASW

OIF format:

Creates "a folder that contains an image (16-
bit TIFF)" and "an accessory file," which
cannot be opened separately from each other.

OIB format:
Creates the OIF format files in a single file,
which is convenient for migration and other

operations. 7
2

3
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Merge the images between

fluorescent XY image and DIC image

Edit different each files to the same file. This is available for making merge image
Between fluorescent image and focused DIC image.

2 & D E D=

Acquisition Setting

Maode Threshold. ..

EE ,ﬁ_‘ Image Calculation. ..

<< Fast 10.0usPixel  si  Correcting Pixel Gaps...
Ll

Correct ting Z Gaps...

P:10.0us L:3.680ms F:0.¢ E4 Ratio } Concentration. ..
Size
Aspect Ratio 11 ¢ 4 T4 sSpectral Deconvolution...

\

1. Open fluorescent image and
DIC image.

2. Select
Edit experiment |from| Processing

X4l —

| Edit Experiment

Edlit Type
Edit Channels {w

Destination Image |onlyﬂuorescence.oih / j

Image Info | X¥:512 ¥:512 Axis Range: Single Slice

W 1lv 2

Source lmage |only dic.oib i j

Image Info | X:512 Y:512 Axis Range: Single Slice

G|

cancel ‘ Merge CH | Close |

B Edit Experiment (=S
Edit Type
Edit Channels Appeni Series Extract Series Append Files
Destination Image |0||Iyﬂu0rescence.0il) j
Image Info | X:512 ¥:512 Axis Range: Single Slice
F1r 2z
Source mage =
Image Info | X:512¥:512 Axis Range: Single Slice
v 1
Cancel Merge CH I'.d m

3. Click ‘Edit Channels |, and select
fluorescent image file at

Destination Image) select DIC
image at/Source Image |.

Image Info

* Check Image Info ¥ 1l» 2 to make the.
merge file. If all channels are checked ,all
channels are reflected in the new merged file.

4.Click| Merge CH|, and then
the fluorescent image and the DIC
image are merged as the new file .

5. Merged image between the
fluorescent image and the DIC
image.
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Image Acquisition

(Single Stain on XYZT Image)

This is available for the Time series scan experiment.

L. awtuny 2' Time Series Scan

TimeScan

G

Interval | FreeRun Sec Num | 5 Ntrig

Al

iiter Mode
[~ Kalman kv 5' & Analogimt

Photon Cnt

Group 1

T Gro Group 3
Alexa Fluor 48870 Alexa Fluor 546

‘ ’ hopond
MHext
XY [
|

[ %

25

Sereslome 4

1. Adjust the image.
* Refer P17,18

2. Enter interval time to “Interval”

Enter interval number to “Num’

Example: Acquiring time series scan
images every Sminutes for 1hour is below,

3. Select “Time” and then click
XY Tbutton to acquire Time series
scan image.

4. Click on “SeriesDone”, and “2D
View-Livelmage(x)” is displayed
on the window bar for the image
that has been acquired.

25
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Image Acquisition
(Single Stain on XYZT Image)

= (]

<= Fast 2.0us/Pixel Slow >>
| Ji | Autohv

P:2.0us L:2.116ms F:1.102s S:1.1s

size
AspectRaio 131 4:3 O

x < )7 &l s512by

Area

M e | Rotationﬂ Zgl
> J PanXx J :‘ J
Ll

Pany’ r
—— -l

11
ol o [T
Laser
~ ass Al »| 150%
v 188 <N »| 27.3%
[~ 515 - > 70%
v 543 <l > 13.0%
v 633 -l > 60%
Microscope
|ﬁ_npo 60X 03 NA:1.40 ~|

St
:‘ e — 1.00 =Jum

Cemer Go I] 50um

@ I 3 Set
:1 Go -2.00 ~um
120.69um [ srépsie —jum M
_Set0 |
Slices 7=
ZDC Setting f Ciale 20 ARIEY
1
TimeScan

Interval 0 sec Num 10

M 7DC Gontrol

Znc
Shot AF

Return to current pos |

Move to offset pos |

Move to AF plane |
Search Zone Depth 154] vl [um]
Offset | 124 [um] | |

Offset Search Area

I Hear 400 [um]

I Far 500 [um]

Hear Limit 1829.60 [um]
Far Limit [ 1000 [um]
Drift value ,70“ [um]
Afrstahn. [T om0

1. Adjust the image.
* Refer P17,18

2. Insert ZDC unit to left side.

3. Check “EnableZDC AF during
Time Series Scan’ ¥ nd click
“ZDC setting” .

4. Click “Set Offset” to register
auto focus position.

* Note: Have to use glass bottom dish
below, otherwise ZDC doesn't work.

5. Set “Interval” and “Num”
and then click “XYZT” to acquire
the time series image.

* Note: In case of using ZDC for Time series
Scan, follow below limits
Interval number is more than 60 sec,
Rest Time is more than 30 sec,
otherwise ZDC doesn’t work.

* If use “TimeControler”, Time Series Scan
is able to done even interval number is
within 60sec and Rest Time is within 30sec.
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Reload the image conditions

1. Open the file and click m

Z:21/135 Ink:134, 93 Zoom:Autol206%)

B 2D Control Panel

@\ AS| | N 2. Click ‘ @

Cd> | Background 0
rl!_l Intensity

Stepping

J —
J -
J o
J —

B ImageAcquisitionControl K

(]

@ Fosn 0 . @ ‘ i
Auto

| Focusud | yymepent | gy Stop Bleach

Depth | Time \
—

[ oloe

e | | )

AI:;TFI.uuw Mﬂulfacker _— e ||
| ] e el e == 3. The conditions (HV,Offset, CA and
so on ) are reloaded .
2 !gZ!’Z o sofi ot g 2|
595 1 05?790 a0 0 10/ 0 1 0| 160um| 00V
= LHSZI Y L?IS‘;[ i : L?ISZ[ 5 L?IS‘;I : ’7
[0 7] 0% =55 ] 50%Snnx] % ={[hon = | o

itter Mode
man 4 :l‘ (¢ Analogit " Photon Cnt )

[~ Sequential
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Click on the

Overview of the 2D Operation Panel

ﬁ button

to switch the display

TEXT —

Various kinds
of ROls

I

ROOOEPN

b

Scale bar

Point

Color bar
\

N\
.

d

PiHH< ]

<—>Z

1 Ch1 display
Z Ch2 display

Enlarge

Display switching

) Frame advance
1:1 display

Adjust to the
window size

Animation
Advance speed

— 3D
formulation

Projection
switching

Fix the end
section

Fix the start
section

Int;134, 93 Zoom;Autol206%)

Image Analysis (Opening a File)

28

1.

Double-click on a file to be opened
from Explorer.

28



Image Analysis (Acquire a Projection Images)

B 2D View - LILY POLLEN.xml

«=
7
A
o 1. Click on the button to
©
O
=
select ;
N
E2
+
4
é
&
1O
O
=
|
+
-CICECLTCET T 2. To save this image, right-click on the

image, select Save Display and save
the image with a new name.

QOO N2

end This drea ofgle Image to Clipboard
2
Save As AVD
Print

Select All ROIs Chrl+-A
Cancel Selection

Flip Selection

Delete Al ROIs

Paste ROI Chrl+y

2:135/135

Show Profile {wert,)
Show Profile {Hori.)
Showy Crverlay
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Image Analysis

(Save a Z section Image as 2D file)

(ER —1

B 2D View - LILY POLLEN(1).xmL

Save the image in step 3 or 5

6. Click on the %‘ button.

7. A 2D View-(file name) image is
created.

30

Int, 0 Zoom:Auto(119%

DDDDDD =M

8. Saving the image:
Right-click on the Image Icon
displayed on the Data Manager and

select Save As to save the image.
(Save as type "xml" is a file format
specifically for the FV10-ASW software.)

EMemol
File formats specifically for the FV10-ASW

OIF format:

Creates "a folder that contains an image (16-
bit TIFF)" and "an accessory file," which
cannot be opened separately from each other.

OIB format:
Creates the OIF format files in a single file,
which is convenient for migration and other
operations.
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B 2D View - LILY POLLEN.xml

«
7
Al
=
0
-
O
=
Y

A SIEI RPN

&l

Image Analysis (Inserting the Scale Bar)

1. Click on the button.

2. While left-clicking the image, drag
and drop it at a certain point.

Change the size

3. While clicking the right or left handle,
move the mouse from side to side.

Change the text size,

color, style, etc.

4. Select Scale Bar and then right-click
on Scale Bar to select Format

4 Setting.

t'-:‘.\
Cut ROT Chrl+i

. Copy ROI Chr+C
g DeleteROT el

31

5. Change the setting in this window as
5 required.
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Image Analysis
(Rotating a Three-dimensional Image)

1. Click on the 3’ button for a 2D
View-(file name) image.

2. A 3D view is created.

3. Drag the mouse on the image to
observe it at a certain angle.

Simple animation

4. Press and hold the ‘ % ‘ button to

rotate the image around the X-axis.
Press it again to stop rotation.

Press and hold the ‘@ button to

rotate the image around the Y-axis.
Press it again to stop rotation.

Press and hold the (&\ button to

rotate the image around the Z-axis.
Press it again to stop rotation.

Image Control Wolume [Single 10 100% [100%
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Image Analysis (Saving an Image)

EE‘Qﬂ@ﬁJJ e

1 -]2[x)
@@ﬂ@!ﬁJJJi SRR

1

xxxxx

Save 7%
Savein | ) Image - eF B
[ aaa.tif frames [SLivelmage_(3).x a (E2ymkenk. . fre
(C)Kidney2.bmp.frames (Stiveimage_(10).bmp .
(DiKidne: s velmage_(11).
(Dikidne: (itivelmage_(11).

[Emk. ki frames

(Ekoumura Xt frames
(Ekoumura X . data (Camkbmp. brop Frames
<

Fiename:  [koumura

Save as ype:
Custam Save Settings
[~ Gray Scale m [Bi
" Merge Channel

inel ] Each Frames (Individual 5
JPEG

Quality 1: lowrest / 100 highest f other: default{70}
-

PNG
Compression Level 0: none f9: highest / other: defaul

sk ke sk sk sk sk sk sk ke sk sk sk sk sk s e sk sk sk sk sk s st sk sk sk skosk sk sk sk sk sk sk skokosk sk

1

B 2D View - LILY POLLEN.ym|

Full Screen Image

e=FhieSmea.gl Hhealr
Save Display
Save As AVI

Select Al ROIs
Cancel Selection

Bl &R [BIOIOIONE]1 B> N[A

Chrl+4

Flip Selection
Delete all ROIs
Zi34/135 Paste ROI

Chrl+y

Show Profile (Vert.)
Show Profile {Hori, )
Show Crverlay

Convert each channel of an XY
or XYZ image into a TIFF format

1. Right-click on the Image Icon

displayed on the Data Manager and
select Export.

Set Save as type to TIFF.
Set Output Format to RGB Color.
Save the image.

* BMP and JPEG formats are also selectable.

Convert a merge image of an XY
or XYZ image into a TIFF format

1.

Right-click on the Image Icon
displayed on the Data Manager and
select Export.

Set Save as type to TIFF.
Set Output Format to Merge Channel.
Save the image.

* BMP and JPEG formats are also selectable.

w

sk ke sk sk sk sk sk sk ke sk sk sk sk sk s e sk sk sk sk sk s st sk sk sk sk sk s ke sk sk sk skosk sk skokosk sk

Convert an image with the scale
bar inserted into a BMP format

1. Right-click on the image.

2. Select Save Display and save the
image with a new name.

Convert an animated image into
an AVI format

1. Right-click on the image.
2. Select Save as AVI and save the

33

image with a new name.
33



Image Analysis
(Rotating a Three-dimensional animation)

To save a rotation file as an
animated image, create three-
dimensional images according to
the following procedure.

For example, try to rotate an image by 180
degrees.

ey g

RS

| << |
5. Click on the| Mare | button.

6. Click on the Angle rotation tab.

7 7. Select the rotation axis.

Animation
Slice move] 40 Angle rotati
8. Enter the rotation angle.
LNV
8 Start = Angle to start rotation
Start |-180 2 End [180 2 / End = Angle to stop rotation
Framefs |5 -2] intemval [30 = Frame/s = Rotation speed
crowe | Animation Interval = Degrges to be rotated
& A File <T_ 9 at a time
9. Select AVI File and click on Create.
Save As @@
Savein: | 5 imag =] £k B~ 1 O
B N e 10. Enter a file name and click on Save.
..jK!dney WYZ LfF Frames DL!veimage_(iT).?;DF.frames C-ﬂkuumura pol
e

I kourura XV HFF Frames (amk, tiFF Frames

<

File name: ||
Save as lype: |AV\ Files [ avi] j Cancel
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2D Image Analysis ( Edit the image color and contrast)

B 77 L. v - Image0006 *

R @ e

1. Click |E£) “LUT” and then
LUT table appears below,

g Background Int. [ r

= x|

255 4095

TILE:Ch |Size:640xG40 1y=(629 4) Int.0 ZoOM:AUO(46%)
- Fall
Spect
Intensity 0.00 Specs
J| Gray
Contrast 0.00 Yellow Hi-Lo
2 |
Save As | Load | Reset ‘ Close |
2. Edit contrast to drag £~ to left
. or right side, and another way to
3. Min and Max value are changed and contrast edit contrast is entering value on

of image_is edited. “Max” and “Min"(Max4095, Min0)

* According to g&{ Min value up , be able to reduce noise of the image.

255 4095
0 l )
N5
N

/3Edit each Ch

t t fen -
0
niras Min|  76"Max| 3733 JAuto ‘
Gamma | 100 Cyan Fall
|
TILE:Ch  Size:640x640 (575,362) Int125 i AUto(46%) J Sl)e‘:1
A ri) It K=t B I 00rAUTD!
B ~
Spec3
Intensity 0.00
| Gray
1L
Contrast 0.00 Yellow HiLo

]
COIOr SaveAs‘ Load | Reset | Close |

— 4~

Thei

4. To click another color, be able to Edit a color.
Above example: Change Green to Red to click NI
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2D Image Analysis ( the image of Z section )

M 20 View - |eve| NGadBarP6.oib ®

z e

I w» »max(‘}_j!‘r‘.

£30030 [SEe01 1 2Xy=(4 1 3,13) LU, J, 14 £00MEAUTOH )

L4130 [SIEEA1 21 2Ky=(115,0) INC, 129, 48 Z00M:AUN0H %)

B 2D View - level| NGadBarPo.oib *

1. Click ‘ZQ‘ and select ‘ZQ‘ again,
then Projection image is shown
on 2D View after getting XYZ image.

2. Click @ and select E

3. The images of Z section is shown on
X axis and Y axis.
According to Move to left or right
side on X axis and to move to ups
and down on Y axis, be able to show
image of Z section each position.

4. The image of Z section on Y axis.

5. The image of Z section on X axis.
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2. Click

2D Image Analysis ( Intensity Profile of each Z sections )

L33 HEesl Ae 2ay=id 413 Intd, 2,14

Zoom:Aulonate)

Profile

onthe XandY axis.

To move to Z position ,be able to show
Intensity Profile on each Z positions.

“Profile” and then

Intensity Profile of each Z sections is shown

- B[]

37

|8 Profile (H) - Tevel NGadBarP6.oib
Z3TsT |3 ]

»Maxmﬁ-'-

&

omiAUto (66%;)

1. click 1€€ and then

| 2D Control Panel|is shown below,

- X
E

=| | B8
A ‘ ;:':g‘ﬁﬁ

£ B

Stepping

Tile
Automatic setting

Z

z 7J— D 114
L Ji |—
A Ji |—

Chl | ‘

Ch| 7,

Manual setting

A | Auto

Multi Plane View

Column [Ch oz | 1=

Row Ch -~ | Tinovl.

L[|

Need Projection and
Merge in Tile Mode

*

3. Click ’;

to show

Scale on Intensity

Profile

4. According to click 5 ,

be able to show as equal
scale of Profile window as

2Dimage.
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2D Image Analysis ( Measure )

- [ox)|

/) g B

=+ SNES (@O 21 ]

(OERAEF -«

—— b

ﬂ Backgroundnt.

ZA0M1 |SeB00600xy=(521,12) Int108, 89

Zoorn:100%

1. Enclose interesting regions by ROI

Line on interesting positions by ROI :‘

2. Click [gj| “measure”.

B Region Measurement - PTK XYZ.oif Z:10 T:0 L:0 ROI:5

38

A A \/ A -
Image — | PTK XYZ.oif Measure All ROls 4 = CCO r U I n g O C IC eas u re . 3 Image Info
e ] = g Current
Measure  ROIlo.5 Statistics | CHS1 chisz N the it |IO| n |at|0| 1 OI a" I %el IS CaICUIated on Ipos 0
Tpos:0
Center) 150,780 Inteqr. 121878548.000 54771708.000 H
Lpos 20
CemterY | 7973 Averag 8 124509 550207 Reg ion M easurement. kt2
Area #120.813 Max 095000 321000
imet 2 i 0 i
BedFherimformation of #10OI is
Range 3999.000 J186.000
calculated grrRegion
\ 3StdDev iR Jir
|7W(ZposﬂII,Tpos:O,Lpos:ﬂ)
, ROI CenterX CenterY Area | Perimeter Integration Average Max Min Range StdDev | 3StdDev  Integration Average Max Min Range StdDev | 3StdDe
[um] [um] [um*2] [um] CHS1 CHS1 CHS1 CHS1 CHS1 CHS1 CHS1 CHS2 CHS2 CHs2 CHS2 CHS2 CHS2 CHS2
1 LIA T 40438 3129.625 24,490 5478264000 1107.926  4095.000 95,000 4000.000 0261 2130.783 2952451.000 658,076 3590.000 28000 3562.000 522,518 1567.55
2 112.522 53402 1470.188 194764 0620457.000  1301.724  4095.000 97000 3998.000 §83.602  2650.807 T837013.000 156,280  3468.000 28000 3440.000 561877 1685.630)
5 3 51.900 81103 3274.688 213215 2573667.000 1003410 4095.000 94000 4001.000 TO0.397  2101.192 5339166.000 569.504  3415.000 53000 3362.000 3623 1330.869
4 80.180 11524 1732438 211.246 4336227.000 B79.766  3836.000 83.000 3753000 657,656 1972.967 T880740.000 645,072 3380.000 25000 3355.000 523061 1569.183)
5 150.780 19732 6120813 313.258 1578548.000 1244509  4095.000 96,000 399%.000 725103 275309 4T71708.000 550.271  3227.000 4,000 3186.000 430334 1318.002)
5. The inf ti f all ROI
Count 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Average 90.511 16.240 3145550 246,795 G98TA32.600 1107467  4043.200 93.000 3950200 135404 2206.212 0656221600 638,042 3416.000 35000 3381.000 498083 1494
Max 150.780 11.524 6120.813 313,258 1078548000 1301724 4095.000 97.000  4001.000 883,602  2650.807 4771708000 T58.280  3590.000 53.000  3562.000 61877 1685.0
Min 51,900 490438 1470.188 194764 4386227.000 §79.766  3836.000 §3.000  3753.000 657,656  1972.96T T837013.000 590.217 3221000 25000 3186.000 49334 1380
Range 98,879 62,087 4650.625 118495 T492321.000 421,958 259,000 14000 248,000 225,041 G77.840 6934695.000 199.002 363.000 28.000 376,000 122543 EL TR
StdDev 41.309 25.569 1548.540 47.735 B6Y9T15.061 172,621 115.828 5.1 110.244 §6.561 259,683 5124631.402 §0.326 132.286 11811 137.208 54102 162,
3StdDev 123.928 16.707 5546.521 143.205 6099145.184 517,864 341.485 17103 330.731 259.683 TI9.050 5374494476 240979 396.857 35433 411,624 162.305 486.¢
{ ¥
Save Histogram Clear ‘ Close ‘
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2D Image Analysis ( Line Intensity Profile on the 2D image )

= - [B]x| S
CEEOMET . [« b b o o P T ¢ 1. Line on the 2D image by ROl =—
g : l ﬂanckurouml Int. ’70 @ g y 1

“Intensity Profile”

PEE]

3. “Intensity Profile” on the line is shown
as intensity graph .

State of colocalization between each
Chs is figured out apart from
intensity .

2D Image Analysis ( Histogram )

- B[]
«EEQEE — .
HEEEEY 2w 1. Enclose the region by ROI.

2. Click |4 “Histogram”

3. “Histogram” window is shown as a
graph, frequency of intensity of
each pixels is plotted on the region
enclosed by ROI.
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2D Image Analysis ( Line Series Analysis )

- [Cx]

1. Line on the 2D image.

2. Click “Line Series Analysis”

3. Intensity of Z position/ time on
the line is shown as a graph .

2D Image Analysis ( Co-localization )

I
Background in. 0

=N

[« HEE TR
/hH

1
B
3
4

40

1. Enclose an interesting region by
ROL.

2. Click

AnnotationMode

3. Select Mreshold | Thrashold from
Annotation Mode.

4. According to move Thresholds of X,Y
axis to right and left ,ups and down
(Enclose red color X,Y axis), Co-
localization result between 2ch is
changed .

Information of Co-localization is
listed under the scatter plot.
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2D image Analysis(Series Analysis TimelLapse)

B 2D View - FRET XYT.oif *

rD
Image —[FRET XYT.gj X
—

1. Enclose interesting regions by ROI

2. Click “Series Analysis”

3. “Series Analysis” graph is
shown below, Y axis shows
intensity, X axis shows time
and then be able to see time
series reaction each ROls.

[eX]

0 5000 10000 15000 W00 25D

Image Info
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Closing the System

| OLYMPUS FLUOVIEW

File Display Processing Analys

& Open E ===

Close

i save -

Save s

[{ Property

Logauk "Pixel

Ezous L2 116ms

—

I™

1. Exit the FV10-ASW software by
selecting File/Exit.

2. Exit the Windows.

(1) Select Start/Shut Down.
(2) On the Shut Down Window,
select Shut Down and click on OK.

3. Turn the laser OFF.
(Turn the key switch to the OFF
position.)

3-1. LD559nm OFF

3-2. Multi Ar (458 nm, 488 nm, 514 nm)
OFF

3-3. HeNe (G) (543 nm) OFF

4. Turn the mercury burner power OFF.
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Dye List (FV1000D Lasers are available below)

D473nm LD559n
r488nm Ar515nm

(G) 543nm
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System Preparation

1. Turn the computer ON.
[In case of equipped concentrated
power supply, power on it first]

2. Turn the laser ON
(Turning the key switch)
2-1. LD559nm ON

2-2. Multi Ar 458nm 488nm 515nm

1 2-2. HeNe(G) (643nm) ON

3. Turn the mercury burner ON for
Fluorescence observation.

4. Log on Windows

Enter Password ,Customer name is

below
User name: Administrator
FM OSSN Password : fluoview

User [0 | Admiristrator 5

Pessword:
e e 5. Double click this icon to
K Caroe
it log on to ASW
Wait for a moment until the software is started User name: Administrator

Password : Administrator




Visual Observation under the Microscope

HE Observation of Fluorescence Image Hl

B |- .ageAcquisitionControl

QD o @ Demn{

Focusxd | WyRepeat | Xy 1 t| Stop  Time

Focus x2

= I 1 = (1 N > = (1 IEE o - | e =) [ | (™|
F I D,
ain Offsel | HV Gain Offsel | HV Gain HV_ Gain Offsel
] s e s e o s s e =
650 1 0| 650 1 0| 650 1 0| 253 1 ] 103um 20%
\ X 9% v X % v X % i X %
Laser Laser Laser Laser °
oo | 5% a3 <] 100% o33 <] 50%|fuss <] 50% | | auo |
: ~Filter Mode
| T Kalman & Line " Frame l} j !ﬁ‘ Analog Int ¢ Photon Ciit
L |
I~ Sequential
0% [ [

ﬂlﬁ’_‘

1. Select an objective lens
by using the hand switch

2. Select florescent filter cube

MEMO
Fluorescence filter

NIBA: Blue Excitation / Green Fluorescence
(Ex.:FITC,EGFP)

WIG: Green Excitation / Red Fluorescence
(Ex.:Rhodamine, DsRed)

3. “*ul Click the button
on the Fluoview software

4. Focus to the specimen



Visual Observation under the Microscope

HE Observation of Differential Interference Contrast Images HR

1. Select the Objective Lens

Use this knob
to adjust the
differential
interference
contrast.

\BtimaagAcquisitionConiro

EI Focus x2 o L FEmn
ot 1 Depth S
e Focus x4 | Wy Repeat | xy 1 /1 Stop Time Bleach
4 E@!#m' [ e |Cryele s |EEpelfe ™ | b (e
e 1 0 ]
T ({ — " - - C.A Lamp
%’ ain Offsel | HV Gain Offsel | HV Gain HV_ Gain Offsel
Lad e (= [|[ag o | affiagd o a(|[a] s || =00
= e = | [ e | = = = | = = = | 2 | | 2
ey 650 1 0| 650 1 0| 650 1 0| 253 1 ] 103w 20%
N X % x % N x % i X %
Laser Laser Laser Laser °
5.0% =|[543 <] 10.0% =533 =] 50%-=|[188 =] 50%—=| || auq
=
: ~Filter Modl
l\j [ Kalman (Ch £ m Jj @ Analog Int ©* Photon Cnt
I~ Sequential

. Insert the Polarizing Plate

in the Light Pass

. Insert the DIC prism slider

in the light pass

. @ Click the button

on Fluoview software

. Focus to the specimen



Overview of Operation Panel for Image Acquisition

Scan mode _

»
>

Scan speed

Number of pixels —_—

/

Zoom & Pan

Laser output adjustment —

Transmitted light observation
(visual observation)

B AcquisitionSetting

<<Fast  20usPixel  Slow>>
- | AutoHy,
P:2.0us L:105800ms F:55.122s S:d46.9min
size
AspectRatio © 131 £ 43 €
X )7 Bl 5121y
Area s
.| Rotation oom
- 0 ﬂ j
Panx
g 0 DO
«| Panv =
0 11
g | o 0
Laser
[~ 458 4 » 00
488 > 50
[~ 515 « » 70
[~ 543 <N »| 260
633 «ll » 50
LambdaScan
& CHS1 D
Start 491y End 60
Stepsizel 20 yn  Num 51 a
Resolution] 100 g

[urpo  40x 01320 NA:1.35 -
BX A stan S 037 =Jum
4 ry
Center _Go
v v
v Endzi‘ -28.37 ~jum
0.00um -
To Sz}epsuze =lum op.
seto | ic

o5 57
Focus Handle On Escape

X:0.194umpix Y:0.194umipix Z:0.28 4umslice

14.37um
v

TimeScan
[

nterval| 0 sec bum| 100 Jg

Fluorescence
observation megeAcquisitionCentre

7

/

Objective lens
Focus
Time Interval & Time Number

(for acquisition of XYT or XT
image)

Scan buttons

Select XYZ, XYT or XYL

Stop
. Adjustment of each
amp
channel
proh Confocal aperture

Light intensity
adjustment for halogen
bulb

Kalman

<+—— Image file thumbnail

Display of files

. . l Focus x2 o i Lambd
(Vlsual Observatlon)\ \E Focus x4 ?ﬂem ﬁ @?ﬂ e %
DyeApply ‘% > =1 T I ]
Optical path — | =
diagram /% o e e e !gg == B
[i] & " um
TWinSCanner /E] :;zerv 5.0% ;:;er. 26.0% ;33‘”. 50%—+[4g3 =| 50% %
. = Filter Mode
Sett|ng ;2 I~ Kalman & [77 = |¢ Anabgimt Photon Cnt
W wgw r

Save acquisition
conditions
Load acquisition
conditions

Image display

window
8

in the memory




Image Acquisition
(Single Stain on XY Image)

BBl Acquisition of a single image (XY plane) (fluorescence image only) BE
Sample: Single stain of green fluorescence dye (FITC)

1. Click on the FV10-ASW software

button % to close the fluorescence
lamp shutter.
Alternatively, click on the ¢- button
to close the halogen bulb shutter.

2
=z
=5

]
man & Line € Fral :|l"ﬂ|glm  Photon Cnt

o 2. Click on the DyeList button. On the
1 — DyeList panel, double-click on a
fluorescence reagent to be used for
observation.

Dres * To cancel the selection and select a

= different reagent, double-click on the

o ) fluorescence dye listed on the Assign
Dyes window and take step 2 again.

fluo-3

I~ Assign Dye Manually Apply Close

3
3. Click on the Apply button.

(The DyelList panel can be closed by
using the Close button.)

@@j ={®

Su-

Focus x4 | yyRepeat

5

,_
=

0B 7

™
S
=




Image Acquisition

(Single Stain on XY Image)

DB -

Focus x2

Focus x4 || xv Repeat

[
&
b
e

103um

o3|

Filter Mode
[~ Kalman & o

I~ Sequential

4: @ Analog Int  Photon Cnt

10

%}

aaaaaa

«=® 1:15T —

4. Press XY Repeat button click to
get image

Jﬁ : Continuous scan mode
5. Focus to the specimen

6. Adjust the green (FITC) image.

Adjust sensitivity of HV and
reduce noise by offset

7. Press keyboard Ctrl + H key
Optimized PMT adjustment brightness
intensity 2 color between white and

black,
Maximum intensity is 4095 (12bit)
if intensity is over4095, color is
changed to red (saturation)

* Basically, Gain value is 1

10



Image Acquisition

(Single Stain on XY Image)

Mode
= Ll
—_—

<< Fast 2.0usPixel Slow ==

] awnonv| 3|

Size
Aspect Ratio

x <

11 4:3 i

J— | 512by

~ *hog|

R < I N> 1| | ]|
I N =

ATC

HHET, oo+

- - - - - - - - - - - - b .2 ik
Foy 746 4, 0| 650 1 0| 650 4, 0| 253 1 0 103um 20
v X o v X v X % v X%

Laser Laser Laser Laser
5.0% ([543 | 10.0% {533 | 50%—([ags ~| 50% | | auto
=
. Filter Mod.
\:' r 23 J: @ Analog Int ©* Photon Cnt

-

100% ALL SCAN COMPLETE

=
ﬂ@ﬁJJ I [ =2

[ e mem—— CIEX]
EREE T o < <] —— > [pc]m]
VA

il

/\

l 4l ZoomiAuo (95%)

EMemoHl
File formats specifically for the FV10-ASW

OIF format:

Creates "a folder that contains an image (16-
bit TIFF)" and "an accessory file," which
cannot be opened separately from each other.

OIB format:
Creates the OIF format files in a single file,
which is convenient for migration and other

operations. 7

11

8. Select AutoHV and then select

ScanSpeed.
*As the scan speed becomes slower,

noise
can be removed while maintaining the

current brightness.

9. | @ | Press the Stop button

Stop

to stop scanning.

10.|®  Click on XY, and

Y

"2D View-Livelmage(x)" is displayed
on the window bar for the image
that has been acquired.

11. Saving the image:
Right-click on the Image Icon
displayed on the Data Manager

and select Save As to save the
image.

(Save as Type “oib” or “oif” file
format specifically for the FV10-ASW
software.)

Save the image as TIFF,BMP,JPEG

format Select “Export” and

chose the format TIFF, BMP, JPEG.

11



Complement of adjusting the image

1. Click “Clip scan” button , and
enclose an interesting region’s

= O & 1 image on the whole image.
=< Fast 2.0usPixel Slow O

B ——

P:2.0us L:2.116ms F1.10z25 »11s

Size
AspectRatio  1:1  4:3 & 2
x < J | 512y

Area -
- Rotati OO
o ey, P13 et
panx 2. pixel setting
o] J:'4 *The standard pixel is 512 x 512
= Pany r
4 L] ﬂ 1 .
— 3. Zoom Setting
oo i- ﬂ Foom Reset butfon  Press “XY Repeat” to scan and set zoom value.
515 » 7o Zoom P .
v 543 -« | 13.0% = Er
M 633 -l »| 6.0%
Microscope j
|F'L.ﬂ.F'0 60X O3 NA:1.40 | = [
Set : ——
Start 1.00 :IZ um . .
@ :‘ e Above image is zoomed From 1x to 2
Center 0.50um * Scan speed and pixel resolution remain
v even zoom value is changed
j End Set ITliJ;Ium
120.69 .
Set0 | ::2:_“'“5'2“'| o o | 4.Click | Zoom scan, and be
Ices - . .
- able to enclose an interesting
| Focus Handle On Escape | . .
H0.00um/pix Y:0.00umpix Z:0.00um/slice reglon on the Wh0|e Image
TimeScan Press XYRepeat to scan after enclosing the area

Interval Iiﬂ sec Num Ii’lﬂ J@

* Scan speed and pixel resolution remain
even zoom value is changed

12




Area -

Complement of adjusting the image

| _5I-| N Rotation EOE'T
o
J PanX
0=
e ﬂ Pany - ﬂ
BE Wl B
= A\~ 4 ‘
PanX,Y and Rotation reset button
su
C.A
(=1
108um
Laser 8
452 i » 50
v 488 -l » 50
I~ 515 » 50
I~ 543 - »| 100
633 -l » 50
Filter Mode
v Haliman + Line rame l3 —I?

13

|2l
5. Pan XY o 1 w1 |

El

Be able to move the field of view to
set Pan XY without stage action

6. Rotation &==

Be able to rotate the whole image.

7. Lasto: Click “Auto” button to acquire
Optimized Conforcal aperture
Conforcal aperture - - - change
conforcal aperture to larger diameter
for dim fluorescence image then, be
able to get the more bright image. But
Z axis resolution gets worse.

8. Laser Intensity - - - More Laser
intensity is increase , more bright
image is .

* More increase laser intensity is , more
discoloration image is .

9. Kalman accumulation - - - Image
acquisition is repeated to the
specified number of times to provide
an averaged image. Consequently,
noise is averaged and roughness on
the whole image is reduced.

Advantage: The speed of each scan is fast.

Disadvantage: Some blur occurs due to
averaging of images.

13



Image Acquisition
(Double Stain on XY Image)

HE Acquisition of a single image (XY plane) (fluorescence image only) Bl

Sample: Double stain of green fluorescence dye (Alexa 488)
and red fluorescence dye (Alexa 546)

Simultaneous scan

B Image hequisitionControl

1. Click on the FV10-ASW software

Focus x XY Repeat

S
T s R button _e | to close the fluorescence
I |
lamp shutter.
Alternatively, click on the 4- button
to close the halogen bulb shutter.

2. Click on the DyeList button. On the
DyelList panel, double-click on a
fluorescence reagent to be used for
observation.

* To cancel the selection and select a
different reagent, double-click on the
fluorescence dye listed on the Assign
Dyes window and take step 2 again.

3. Click “Apply” button.

(The DyelList panel can be closed by
using the Close button.)

Focusx2 |

@ o
XY Lzt Stop Time

3=

<

-]

% ATl o e - el
I __

b

2

x4 | XY Repeat

| AlexaFluor 548
s HY_Gain Offset | HV_ Gain Offsel [ HV_ Gain Offsel 5| | R
E El [ e | = = =

o D P o P ~| v | = = =
650 1 0 650 1 0| 650 1 0| 253 1 0 108um 20
v X % v X % v X Wy v ' .
Laser Laser Laser Laser °
[ioe =] 50% =[50 -] 100% =[633 <] 6.0%=|[4pg =] 50%={ | aurp
i 5
Filter Mode
[~ Kalman & Linge ¢ Frame __|:| f+ Analog Int " Photon €t
I sequential

14 Display after DyeApply is carried out 14



Image Acquisition

(Double Stain on XY Image)

e ‘:75
® Py
F | "
- H - ‘ [} Deptt o
<s> F 4 | Xy f®peat | xy Tim,
& P ow oz W IEE |- MO | Y
% Alexa Fluor 488 Alexa Fluor 546
? HV Gain Offsel | HV Gain Offsel § HV Gain Offsel | HV Gain Offsel (&5 Loy
Led = =[] = = |fi=] "= (=] = =i (=1 [=1
— o -
R S5 R | 5 .
0| 253 1 0 108um 20
LWL 3 v X% v X Y| | g
Laser Laser Laser 6
5.0% = <] 6.0%=|18s <] 50%=| | amin.
o
: Filter Mode
\j [~ Kalman (o = JZI @ Analog Int " Photon Cnit
[~ Sequential

15

4.

5.

7.

Press the XY Repeat button to start
scanning.

Adjust the green (Alexa Fluor 488)
image and the red (Alexa Fluor 546)
image.

(The image adjustment is outlined below.
For more information, refer to Appendix 1.)

Press the Stop button to stop
scanning and press XY repeat to
acquire the image. (Refer to EMemoMm.)

EMemol
Scan buttons

. Continuous scan

XY Repeat

m@p : Stop scan

e |+ Rough scan (Line skipped)

Saving the image: Right-click on the
Image Icon displayed on the Data
Manager and select Save As to save
the image.

(Save as Type “oib” or “oif” file
format specifically for the FV10-ASW
software.)

15



Image Acquisition
(Double Stain on XY Image)

BBl Acquisition of a single image (XY plane) (fluorescence image only) BE

Sample: Double stain of green fluorescence dye (Alexa 488)
and red fluorescence dye (Alexa 546)

Sequential scan (Line Sequential is introduced here.)

s e Sl =@ @ | 1. Click on the DyeList button. On the
j e WL DyelList panel, double-click on a
s - m > fluorescence reagent to be used for
| o g e e s O 08 1 By 55 observation.
sm Ow B | __
gy a8 18| e sav 2. Check Sequential and select Line.
P Kaman @ Line C Frame [7 =3 | Anakgint PhotonCnt
S, 3. Adjust the green (Alexa Fluor 488)
oot w2 Gows oo image and the red (Alexa Fluor 546)
L . image.

4. Press the XY button to acquire an
image.

5. Saving the image: Right-click on
the Image Icon displayed on the
Data Manager and select Save
As to save the image.

(Save as Type “oib” or “oif” file
format specifically for the FV10-
ASW software.) The image is
acquired.

EMemoml
File formats specifically for the FV10-ASW

OIF format:

Creates "a folder that contains an image (16-
bit TIFF)" and "an accessory file," which
cannot be opened separately from each other.

OIB format:
Creates the OIF format files in a single file,
which is convenient for migration and other
operations.

16 16




Image Acquisition

(Double Stain on XYZ Image)

HE Acquisition of 3D images (XYZ)
(fluorescence image only) EN

Sample: Double stain of green fluorescence dye (FITC)

and red fluorescence dye (Rhodamine)

This is the procedure to acquire images
through Line Sequential scanning.

e ©

eat | ¥y Stop Time

Microscope
[UAPO 40X 01340 NA:1.35 |

BX & Stiflrl]i -0.37 ;lum

st | Go
Al A
Center G0 -14.37um

v |
Em%@T -28.37 _%Ium

Sﬂiﬂéﬂl" [ StepSize | 0.50 _%'lun Op.
[

: =1
[~ Slices a7 =

| Focus Handle O § \ Escape
)(:0.1941“11.-WHH']1E Z:0.2%4umislice

- T —

[v StepSize _|:| un—8

[ Slices 3T 3

17

XY Repeat | xy Stop ime

EMemoml
and ﬂ|buttons£|
i |: Moves 1.0pm with a single click.
E: Moves 0.1um with a single click.

. Take steps 1 to 7 described on pages

13 and 14.

. Press the XY Repeat button to start

scanning.

. Click on the &land 4| buttons to

shift the focal point. (Refer to EMemom.)

. When the sample upper limit is

displayed on the image, accept it
using the Set button.

. Click on the | andﬂ buttons to shift

the focal point. (Refer to BMemom.)

. When the sample lower limit is

displayed on the image, accept it
using the Set button.

. Press the Stop button to stop

scanning.

Enter StepSize, Slice (the
recommended value can be referred
to by using the Op button), and check
the check box

17



Image Acquisition

(Double Stain on XYZ Image)

Mode

= O &\ |+
Fast 12.5usPixel  Slow >>
] |_§7 > Autov

P:12.5us L:7.525ms F3.921s S:3.9s

Cambag] Deptn | Alhe

2

Lo

L] .

P

; v CHT 61 +|| e cH2 [z +||) IEE s | s
2 mesamuorassy Aexarior 546 [ —— T .
=t

Gain Offsel | _HV_ Gain Gain_ Offset

™
- Draedl| ming Lamp
=] = | af|[=d = == = | =|[=] = =7 (=2 =]

— e | I — || — || -
P D | = | = S = = 2 | R |
672 1 0 55?’ :‘ o 25:‘3 l qﬂn 108um 20

% Y

voox 4 v oox 3 Y
L Laser Laser Laser
[1o0 =] 10%-=[5y -] 50%-=|[g33 ~| 50%-=[198 ~| 10%-= | auo

lode:
™ Kalman & ol 4: @ Analog Int © Photon Ciit

Group Group 2 Group 3 Group 4
AlexaFlior 4887  Alexa Fluor 546

IEEPNP~FT N

XY

18

9. Select AutoHV and then select
ScanSpeed.

10. Select Depth.

11. Press the XYZ button to acquire an
image.

12. Click on “SeriesDone”, and "2D
View-Livelmage(x)" is displayed on
the window bar for the image that has
been acquired.

13. Saving the image:
Right-click on the Image Icon
displayed on the Data Manager and
select Save As to save the image.

(Save as Type “oib” or “oif” file format
specifically for the FV10-ASW software.)

EMemom
File formats specifically for the FV10-ASW

OIF format:

Creates "a folder that contains an image (16-
bit TIFF)" and "an accessory file," which
cannot be opened separately from each other.

OIB format:
Creates the OIF format files in a single file,
which is convenient for migration and other

operations. 7

18



Image Acquisition
(Four Stain on XY Image)

HE Acquisition of 4 stain images (XY)
(fluorescence image only) HE

Sample: Four stain of Blue fluorescence dye (DAPI) ,green fluorescence dye

(Alexa488) and red fluorescence dye (Rhodamine), far-red fluorescence dye (Cy5)

This is the procedure to acquire images
through Virtual Channel scan

— 1o (] 1. ¥ Vviwal channel Scon - Salect Virtual channel
=R e | Scan on the DyeList, and then
[Mumber of phasensed 2 3 4 | 2 “Virtual Channel Controller” is

automatically turned on.
B Virtual Channel Controller
Phase [1 -| P ﬁ
Start pen | SaveAs 2. Select a number of Virtual Channel
from “Number of phase used’.
Slmvl?ws
Pl Fror 05
Alenca Fluor 438(473) Iv Virtual Channel Scan
Alenca Fluor 488(488) Number of phaseused 2 3 (4
:::: ::::: :;: rSeIecle(l Dyes
Blexa Fluor 568 v Phase1 DAPI i
I Assign Dye Manually o Enlexanuomsa(us) 3 3 SeIeCt 4dyeSfr?m DyeLISt 4t’l"] dye
[ Rodanine R x is registered in “the Phase 2”.
C’Imsez .Q'S J
B Dyel ist
W Virtual Chanmal Scan
Humber of phaseused 2 3 4
Selected Dyes
Phasei [JJ] DARI
[T Alexa Finor 488(473)
F. cy5 1 * RodaminRed is able to be registered
leﬁe\:‘}_i Rliockamine Red-X J4 on “Phase2” to drag.
Hos

19 19



Image Acquisition

(Four Stain on XY Image)

M Virtual Channel € ntroller,

Phase [1 -| O@
4 Start pen | Saves
N——

Bleach | Siop
I~ Bleach start-stop by Key

2 X %) v
Laser a
5.0% <
Filter Mode
[~ Kalman o o

5' & AnalogInt Photon Cnt
[ Sequential

100% Acguistion parameters have been loaded.

A,
B Virtual Channel C introller

® image Acquisition Control X
— SO -0
LightPath
— o
£ i Bleach
Imaging =

j \

« Analogint ¢ Photon Cnt

[” Sequential

100% Acquistion parameters have been loaded

Adjust the image at each phases
“Phase1” “Phase2”

B - 5

20

4. Select “Phase1”, “DAPI”
“Alexa488”, “RhodaminRed” are
reqgistered on ImageAquisitionControl.

* Slit and Filter, DM are automatically
set for “DAPI” “Alexa488” “PhodaminRed”

5. Select “Phase?2”, Cy5 is reqistered on
ImageAquisitionControl

* Slit and Filter, DM are automatically
set for “Cy5”

6. Adjust the image to click ?M
“XY Repeat” at each phases

* If acquire XYZ image, be able to
decide upper limit and bottom limit ,
slices, step size of Z axis at both
phases.

20



Image Acquisition
(Four Stain on XY Image)

B Virtual Channel Co.uuue:

Phase ﬂ

7. Click sPt on Virtual Channel Controller
to acquire the image.

& =

art
7

* Be able to start at each Phase.

8. Saving the image: Right-click on
the Image Icon displayed on the Data
Manager and select Save As to save
the image. (Save as Type “oib” or “oif”
file format specifically for the FV10-
ASW software.)

EMemoml
File formats specifically for the FV10-ASW

OIF format:

Creates "a folder that contains an image (16-
bit TIFF)" and "an accessory file," which
cannot be opened separately from each other.

OIB format:
Creates the OIF format files in a single file,
which is convenient for migration and other

operations. 7
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Image Acquisition
(Single Stain + DIC on XY Image)

H B Acquisition of a single image (XY plane)
(fluorescence image and differential interference contrast image) il

Sample: Green fluorescence dye (FITC) and differential interference contrast image

= s eACqUisitionControl

HV_ Gain Offset

1] (o
@ Derth
LZt Stop Time

g A | e | e |
@
= Lasar

% v
Laser
543

sl o (il o JgalN o ol ™ (e R
sl — | e | ——

™
Lamp
i-l
E=)

Im 20%

HV_Gain Offse1 | HV Gain Offsel| HV Gain Offsel
[EET) PRI P AT P PSTEET| [T s s

| e i

1 0| 650 1 0| 253

v v
Laser Laser
33 B 88 ~

<[]

cA

X % x4 X 4
[ toon =] soniss =] sanz |

erMode —————————————
alman & Line ¢ Frame |2 _J:j “’? AnalogInt ¢ Photon Cnt

Displ

22

ay after DyeApply
is carried out

@logint ¢ Photon Cnt

Click on the FV10-ASW software

button % to close the fluorescence
lamp shutter. =
Alternatively, click on the ﬂ button
to close the halogen bulb shutter.

Click on the DyelList button. On the
DyelList panel, double-click on a
fluorescence reagent to be used for
observation.

* To cancel the selection and select a
different reagent, double-click on the
fluorescence dye listed on the Assign
Dyes window and take step 2 again.

Click on the Apply button.

(The DyelList panel can be closed by
using the Close button.)

4. Check TD1.

22



B ImageAcquisitionControl

Image Acquisition

(Single Stain + DIC on XY Image)

5.

I™ Sequential

B ImageAcquisitionControl

23

10.

Press the “XY Repeat” button to start
scanning.

Adjust the green (FITC) image and
the differential interference contrast
image.

Press the “Stop button” to stop
scanning.

Press the “XY button” to acquire an
image.

Click on “SeriesDone”, and "2D
View-Livelmage(x)" is displayed on
the window bar for the image that has
been acquired.

Saving the image:
Right-click on the Image Icon
displayed on the Data Manager and

select Save As to save the image.
(Save as Type “o0ib” or “oif” file format
specifically for the FV10-ASW software.)

EMemoml
File formats specifically for the FV10-ASW

OIF format:

Creates "a folder that contains an image (16-
bit TIFF)" and "an accessory file," which
cannot be opened separately from each other.

OIB format:
Creates the OIF format files in a single file,
which is convenient for migration and other

operations. 7
2
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Merge the images between

fluorescent XY image and DIC image

Edit different each files to the same file. This is available for making merge image
Between fluorescent image and focused DIC image.

2 & D E D=

Acquisition Setting

Maode Threshold. ..

EE ,ﬁ_‘ Image Calculation. ..

<< Fast 10.0usPixel  si  Correcting Pixel Gaps...
Ll

Correct ting Z Gaps...

P:10.0us L:3.680ms F:0.¢ E4 Ratio } Concentration. ..
Size
Aspect Ratio 11 ¢ 4 T4 sSpectral Deconvolution...

\

1. Open fluorescent image and
DIC image.

2. Select
Edit experiment |from|Processing

X4l —

| Edit Experiment

Edlit Type
Edit Channels {w

Destination Image |onlyﬂuorescence.oih / j

Image Info | X¥:512 ¥:512 Axis Range: Single Slice

W 1lv 2

Source lmage |only dic.oib i j

Image Info | X:512 Y:512 Axis Range: Single Slice

G|

cancel ‘ Merge CH | Close |

B Edit Experiment (=S
Edit Type
Edit Channels Appeni Series Extract Series Append Files
Destination Image |0||Iyﬂu0rescence.0il) j
Image Info | X:512 ¥:512 Axis Range: Single Slice
F1r 2z
Source mage =
Image Info | X:512¥:512 Axis Range: Single Slice
v 1
Cancel Merge CH I'.d m

3. Click ‘Edit Channels, and select
fluorescent image file at
| Destination Image| , select DIC
image at|Source Image |.

Image Info

* Check Image Info ¥ 1l» 2 to make the.
merge file. If all channels are checked, all
channels are reflected in the new merged file.

4.Click| Merge CH| ,and then
the fluorescent image and the DIC
image are merged as the new file .

5. Merged image between the
fluorescent image and the DIC
image.
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Image Acquisition (Spectral Image on XYL Image)

HE Acquisition of a spectral image (XYL) HE

Sample: Double stain of green fluorescence dye (Alexa Fluor 488)
and green fluorescence dye (YOYO-1)

: = s 0 @ .
e [t b 1. Click on the FV10-ASW software
| s | | >
e o e | o e | o oo o4, amn button _s | to close the fluorescence
E  m _m - lamp shutter.
T e e | | = | = . . @
IS S e e Alternatively, click on the «| button
e e to close the halogen bulb shutter.
[~ Kalman o ]—j & Analogint ¢ Photon Cnt

N

Click on the EI button to view the
optical path diagram.

3 3. Make settings as shown below.

B LightPath&Dyes

\ TJ Select 488 for the
FT s | excitation laser.

. ™ [ 25%
Specimen
Objective
Lens i

. > Select Mirror.

' —Dm
b
|Mirror j Mirror \ j \

BF

492 _ 537 565 _ 665

nm nm nm nm BAGS0IF &

B )
Dye [

Dye [
Static2 Static3

Exitation

DM Vd
BS20/80 -

i
AN

|<BID> Select BS20/80 or
DM405/488.

Select CHS1 only.
[

25 25



Image Acquisition (Spectral Image on XYL Image)

4. Click on the |YBF button, and the
Spectral Setting window appears.

5.  Set the slit width for CHS1 to 20
nm, for example.

= Clo[x] 6. Press the XY Repeat button to start

THe scanning.

5 7.  While observing the image, Click
the left side of slit @] and drag
to the point which the highest

brightness is achieved.
CHSB B s10m | 20mmlj 530 mm KK >7 J
'ganLLj,{,mw | Note: Move the slit position only
while keeping the slit width
at 20 nm.

8.  Adjust the image on the highest
brightness.

9. Press the Stop button to stop
scanning.
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Image Acquisition (Spectral Image on XYL Image)

LambdaScan

| Start |

450 nm| |_En{|| 650 nm|

[StepSize |

10 nm| Num| 19

......

Band Wiilth | 20 nm

O&N|+

<< Fast
<]

2.0us/Pixel Slow >>
J Ji Emnoﬁ\_}l I
us _L: 1225 S:46.9min

XY Repeat | xy 7| Stop

iLigih(la Depth | Time

27

o

10.

11.

12.

13.

14.

Set the range of wavelength to be
acquired, the slit width and the step.
e Start = Start wavelength

eEnd = End wavelength
eResolution = Slit width

e StepSize = Step

Select AutoHV and then select
ScanSpeed.

*As the scan speed becomes slower,
noise can be removed while
maintaining the current brightness.

Select Lambda.

XY L Press the XYZ button to

Lambda De

acquire an image.

Click on SeriesDone, and "2D View-
Livelmage(x)" is displayed on the
window bar for the image that has
been acquired.
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Image Analysis (Unmixing)
l. When each fluorescence dye point is clear

From an XYL image where fluorescence dyes with similar fluorescence
spectrums are present together, derive the fluorescence spectrum for each
fluorescence dye and obtain an unmixed image based on the fluorescence
spectrums.

28

Sample: Double stain of green fluorescence dye (Alexa Fluor 488)
and green fluorescence dye (YOYO-1)

1. Open an XYL image file with both
Alexa Fluor 488 and YOYO1 applied.

2. Enclose a point dyed with Alexa Fluor
488 only and a point dyed with
YOYOT1 only.

Lanbda:13/46 insai oo 100,

3. From Processing on the menu bar,
select Spectral Deconvolution.

4. Double-click on ROI1 and ROI2.

5. Check that the Processing Type is
set to "Normal" and click on Execute.

6. An unmixed image is obtained.

R t] A s
: .

4 Indicates channel

assignments of

unmixed images

NS

Introductory Motes

Mame Color | Calculate

Ronzt, T |

Pi2(z1, T:1)

Unmixed image
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Image Analysis (Unmixing)
l. When each fluorescence dye point is clear

Sample: single stain of green fluorescence dye (GFP)
and auto fluorescence from cell

1. Open the XYL image (GFP +
auto fluorescence).

ROI2 2. Enclose a point dyed with GFP only
2 and a point dyed with
ROI 1 auto fluorescence only.

3. From Processing on the menu bar,
select Spectral Deconvolution.

ROIListZ 1, T:t
aaaaaaaaa oI

4. Double-click on ROI1(GFP) and
ROI2(Auto fluorescence).

5. Check that the Processing Type is
set to "Normal" and click on Execute.

6. An unmixing image is obtained.

Green color is GFP.
Gray color is Auto fluorescence.

Only GFP image

Unmixing image between GFP and Auto fluorescence

29 29




Image Analysis (Unmixing)
Il. When a control sample is used

From an XYL image with a single type of fluorescence dye, derive the
fluorescence spectrum of the dye and obtain an unmixed image based on the
fluorescence spectrum.

Sample: Double stain of green fluorescence dye (Alexa Fluor 488)
and green fluorescence dye (YOYO-1)

8. Open an XYL image file with both
Alexa Fluor 488 and YOYO1 applied.

9. From Processing on the menu bar,
select Spectral Deconvolution.

aaaaaaaa

mmmmmmmm

ROI ListZ1, T.1 x
Image Al4B8-yoyol 2.xml | Paramter sl 0
|4

Spectral Profile

Introductory Notes

aaaaaa ] 10. Double-click on Alexa Fluor 488 and

s b ’ YOYO1 (which have been registered)
in the database of fluorescence
spectrums.

- A4BB-yoyor -2(1) xm

@m A S

1

B

11. Check that the Processing Type is
set to "Normal" and click on Execute.

12. An unmixed image is obtained.
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Image Analysis (Unmixing)

lll. When only the number of types of fluorescence dyes is known
(Blind Unmixing)

From an XYL image where fluorescence dyes with similar fluorescence
spectrums are present together, obtain an unmixed image based on only the
number of types of fluorescence dyes.

Sample: Sample with two unknown types of fluorescence dyes

1. Open an XYL image file for a sample
that has two unknown types of
fluorescence dyes.

2. From Processing on the menu bair,
select Spectral Deconvolution.

3. Click on two Calculate check boxes.
(Click on three boxes when three
types of fluorescence dyes are used.)

4. Check that Processing Type is set to
"Blind" and click on Execute.

5. An unmixed image is obtained.

El oo

Unmixed image
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Reload the image conditions

1. Open the file and click m

Z:21/135 Ink:134, 93 Zoom:Autol206%)

B 2D Control Panel

@\ AS| | N 2. Click ‘ @

Cd> | Background 0
rl!_l Intensity

Stepping

J —
J -
J o
J —

B ImageAcquisitionControl K

(]

@ Fosn 0 . @ ‘ i
Auto

| Focusud | yymepent | gy Stop Bleach

Depth | Time \
—

[ oloe

e | | )

AI:;TFI.uuw Mﬂulfacker _— e ||
| ] e el e == 3. The conditions (HV,Offset, CA and
so on ) are reloaded .
2 !gZ!’Z o sofi ot g 2|
595 1 05?790 a0 0 10/ 0 1 0| 160um| 00V
= LHSZI Y L?IS‘;[ i : L?ISZ[ 5 L?IS‘;I : ’7
[0 7] 0% =55 ] 50%Snnx] % ={[hon = | o

itter Mode
man 4 :l‘ (¢ Analogit " Photon Cnt )

[~ Sequential
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Click on the

Overview of the 2D Operation Panel

ﬁ button

to switch the display

TEXT —

Various kinds
of ROls

I

ROOOEPN

b

Scale bar

Point

Color bar
\

N\
.

d

PiHH< ]

<—>Z

1 Ch1 display
Z Ch2 display

Enlarge

Display switching

) Frame advance
1:1 display

Adjust to the
window size

Animation
Advance speed

— 3D
formulation

Projection
switching

Fix the end
section

Fix the start
section

Int;134, 93 Zoom;Autol206%)

Image Analysis (Opening a File)

33

1.

Double-click on a file to be opened
from Explorer.
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Image Analysis (Acquire a Projection Images)

B 2D View - LILY POLLEN.xml

«=
7
A
o 1. Click on the button to
©
O
=
select ;
N
E2
+
4
é
&
1O
O
=
|
+
-CICECLTCET T 2. To save this image, right-click on the

image, select Save Display and save
the image with a new name.

QOO N2

end This drea ofgle Image to Clipboard
2
Save As AVD
Print

Select All ROIs Chrl+-A
Cancel Selection

Flip Selection

Delete Al ROIs

Paste ROI Chrl+y

2:135/135

Show Profile {wert,)
Show Profile {Hori.)
Showy Crverlay
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Image Analysis

(Save a Z section Image as 2D file)

B 2D View - LILY POLLEN(1).xmL

Save the image in step 3 or 5

6. Click on the %‘ button.

7. A 2D View-(file name) image is
created.

(ER —1

35

Int, 0 Zoom:Auto(119%

DDDDDD =M

8. Saving the image:
Right-click on the Image Icon
displayed on the Data Manager and

select Save As to save the image.
(Save as type "xml" is a file format
specifically for the FV10-ASW software.)

EMemol
File formats specifically for the FV10-ASW

OIF format:

Creates "a folder that contains an image (16-
bit TIFF)" and "an accessory file," which
cannot be opened separately from each other.

OIB format:
Creates the OIF format files in a single file,
which is convenient for migration and other
operations.

35




B 2D View - LILY POLLEN.xml

«
7
Al
=
0
-
O
=
Y

A SIEI RPN

&l

Image Analysis (Inserting the Scale Bar)

1. Click on the button.

2. While left-clicking the image, drag
and drop it at a certain point.

Change the size

3. While clicking the right or left handle,
move the mouse from side to side.

Change the text size,

color, style, etc.

4. Select Scale Bar and then right-click
on Scale Bar to select Format

4 Setting.

t'-:‘.\
Cut ROT Chrl+i

. Copy ROI Chr+C
g DeleteROT el

36

5. Change the setting in this window as
5 required.
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Image Analysis
(Rotating a Three-dimensional Image)

1. Click on the 3’ button for a 2D
View-(file name) image.

2. A 3D view is created.

3. Drag the mouse on the image to
observe it at a certain angle.

Simple animation

4. Press and hold the ‘ % ‘ button to

rotate the image around the X-axis.
Press it again to stop rotation.

Press and hold the ‘@ button to

rotate the image around the Y-axis.
Press it again to stop rotation.

Press and hold the (&\ button to

rotate the image around the Z-axis.
Press it again to stop rotation.

Image Control Wolume [Single 10 100% [100%
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Image Analysis (Saving an Image)

EE‘Qﬂ@ﬁJJ e

1 -]2[x)
@@ﬂ@!ﬁJJJi SRR

1

xxxxx

Save @0
Savein | ) Image < eF B
=) a3a.tFF. frames [EiLiveImage_(3).x (E2ymkenk, HFF Fre]
|ikidney2.bmp. Frames ISLiveImage_(10),bmp.Fr
I Kidne: 3 v : (11}
I Kidne: Live (11}

[ESimk b Frames

(Ekoumura Xt frames
(Ekoumura X . data (Camkbmp. brop Frames
<

File name: ~ |kournura

Save as ype:
Custam Save Settings
[~ Gray Scale m [Bi
" Merge Channel

inel ] Each Frames (Individual 5
JPEG

Quality 1: lowrest / 100 highest f other: default{70}
-

PNG
Compression Level 0: none f9: highest / other: defaul

sk ke sk sk sk sk sk sk ke sk sk sk sk sk s e sk sk sk sk sk s st sk sk sk skosk sk sk sk sk sk sk skokosk sk

1

B 2D View - LILY POLLEN.ym|

Full Screen Image

e=FhieSmea.gl Hhealr
Save Display
Save As AVI

Select Al ROIs
Cancel Selection
Flip Selection
Delete all ROIs
Zi34/135 Paste ROI

Bl &R [BIOIOIONE]1 B> N[A

Chrl+4

Chrl+y

Show Profile (Vert.)
Show Profile {Hori, )
Show Crverlay

Convert each channel of an XY
or XYZ image into a TIFF format

1. Right-click on the Image Icon
displayed on the Data Manager and
select Export.

Set Save as type to TIFF.
Set Output Format to RGB color.
Save the image.

* BMP and JPEG formats are also selectable.

Convert a merge image of an XY
or XYZ image into a TIFF format

1.

Right-click on the Image Icon
displayed on the Data Manager and
select Export.

Set Save as type to TIFF.
Set Output Format to Merge Channel.
Save the image.

* BMP and JPEG formats are also selectable.

w

sk ke sk sk sk sk sk sk ke sk sk sk sk sk s e sk sk sk sk sk s st sk sk sk sk sk s ke sk sk sk skosk sk skokosk sk

Convert an image with the scale
bar inserted into a BMP format

1. Right-click on the image.

2. Select Save Display and save the
image with a new name.

Convert an animated image into
an AVI format

1. Right-click on the image.
2. Select Save as AVI and save the

38

image with a new name.
38



Image Analysis

(Rotating a Three-dimensional animation)

Animation

Slice move] 40
LWL

Start |-180

4|k

.

Framess |5

Create

End | 180 ;/

Interval | 30 El:

" Animation

& AV File <T_

RIX

| aaa HFF . Frames
| IKidneyz brp frames
ICIKidney #Y2 tfF Frames

I kourura XV HFF Frames

<

[ykournura ¥ xml. data

|Livelmage_(3).xml.data
[CLivelmage _(10).bmp.frames C-ﬂkuumura pol
| Kidrey b, Frames (i
| Kidney. Liff . frames (v

elmage_{11).tifF.frames
elmage_i11).xml.data
(amk, tiFF Frames

~| - & ek E-

() mkbrap.brp
(L2 mkrnk. EiFF P

File name: ||

Save az ype: |AV\ Files [*.awi]

39

N

8
9

10

5. Click on the

To save a rotation file as an
animated image, create three-
dimensional images according to
the following procedure.

For example, try to rotate an image by 180
degrees.

ey g

RS

<<

More

button.

6. Click on the Angle rotation tab.

7. Select the rotation axis.

8. Enter the rotation angle.

Start = Angle to start rotation

End = Angle to stop rotation

Frame/s = Rotation speed

Interval = Degrees to be rotated
at a time

9. Select AVI File and click on Create.

10. Enter a file name and click on Save.
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2D Image Analysis ( Edit the image color and contrast)

1. Click |EE] “LUT” and then
LUT table appears below,

255

= x|

4095

TILE:GH |Size:6401640 y=(629,4) Int0

ZoormiAuto(46%)

Fall

Spect

0.00 Spec3

| Gray
0.00

Intensity

Contrast Yellow Hi-Lo

2 |

S:weAs| Load | Reset ‘ Close |

2.Edit contrast to drag £~ to left
or right side, and another way to

. dit contrast is entering value on
3. Min and Max val hanged and contrast ~_°
S s aditad o onoe AT EOMTESE Max” and “Min” (Max4095, Min0)

* According et Min value up , be able to reduce noise of the image.

N\
255

3

_—Edit each Ch

76"Max| 3733 Auto

TILE:Ch |Size:640x640 xy=(575,362) Int:125

Thei

40

Gamma 1.00
|
Zoom:Auto(46%) L Speci
‘gom:Auto
B -
Specd
Intensity
Gray
Contra: Yellow Hi-Lo
|
color |~
e 4 / SaveAs‘ Load | Reset | Close |

4. To click another color, be able to Edit a color.
Above example: Change Green to Red to click NI
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2D Image Analysis ( the image of Z section )

M 20 View - |eve| NGadBarP6.oib ®

z e

I w» »max(‘}_j!‘r‘.

£30030 [SEe01 1 2Xy=(4 1 3,13) LU, J, 14 £00MEAUTOH )

L4130 [SIEEA1 21 2Ky=(115,0) INC, 129, 48 Z00M:AUN0H %)

B 2D View - level| NGadBarPo.oib *

1. Click ‘ZQ‘ and select ‘ZQ‘ again,
then Projection image is shown
on 2D View after getting XYZ image.

2. Click @ and select E

3. The images of Z section is shown on
X axis and Y axis.
According to Move to left or right
side on X axis and to move to ups
and down on Y axis, be able to show
image of Z section each position.

4. The image of Z section on Y axis.

5. The image of Z section on X axis.
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2. Click

2D Image Analysis ( Intensity Profile of each Z sections )

L33 HEesl Ae 2ay=id 413 Intd, 2,14

Zoom:Aulonate)

Profile

“Profile” and then

Intensity Profile of each Z sections is shown
on the Xand Y axis.

To move to Z position ,be able to show
Intensity Profile on each Z positions.

- B[]

42

|8 Profile (H) - Tevel NGadBarP6.oib
Z3TsT |3 ]
i o
i \

»Maxmﬁ-'-

&

omiAUto (66%;)

Click << and then

| 2D Control Panel fis shown below,

- X
E

=| | B8
A ‘ ;:':g‘ﬁﬁ

£ B

Stepping

Tile
Automatic setting

Z

z 7J— D 114
L Ji |—
A Ji |—

Chl | ‘

Ch| 7,

Manual setting

A | Auto

Multi Plane View

Column [Ch oz | 1=

Row Ch -~ | Tinovl.

L[|

Need Projection and
Merge in Tile Mode

*

3. Click ’;

to show

Scale on Intensity

Profile

4. According to click 5 ,

be able to show as equal
scale of Profile window as

2Dimage.
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2D Image Analysis ( Measure )

SIRIOIGA 2] 1]

[(las"4AN

/) g B

Kol Iy QEEEE
|

ZA0M1 |SeB00600xy=(521,12) Int108, 89

bob | Ty T B4
ﬂ Background nt. 0

- o/x]
1. Enclose interesting regions by ROI
Line on interesting positions by ROI:‘
2. Click @} “measure”.

B Region Measurement - PTK XYZ.oif Z:10 T:0 L:0 ROI:5

43

. H 13 ”»
ImagePTHXZoft e s [J&4 4. According to click “Measure All ROIs”, then  mpw
Current
Moiswo [ROt.5 [Satis _JCHE1__[cH3__Y the information of all ROl Is calculated on ol
Centerk | 150180 |meu$ 1218785:48.000 54771708.000 . I""sfg
CenterY | 19732 Avera M50 50T Reg|on Measurement. ek
Area 120813 Max 4095000 3227000
imet 2l § 0 1
BedFherimformation of #10OI is
Range 3999.000 3136000
calculated grrRegion
\ IStdbey Hisa0  Taine Jimn
|7W(ZposﬂII,Tpos:O,Lpos:ﬂ)
, ROI CenterX CenterY Area | Perimeter Integration Average Max Min Range StdDev | 3StdDev  Integration Average Max Min Range StdDev | 3StdDe
[um] [um] [um*2] | [um] CHS1 CHs1 Chst Chst Chst CHS1 CHS1 CHs2 chs2 Chs2 CHs2 cHs2 CHS? CHs2
1 51471 49438 3120625 240490 5476264000 1107926 4095.000  95.000 4000000  T10.261 2130783 2052451000 655076  3590.000  28.000 3562000 522518 156755
2l | 11252 53402 1470188 194764 0620457000 1300724  4095.000  9T.000 3998000 88602 2650807 783TMM3.000 755280  3463.000  28.000  34H.000 561477 1685630
5 3 51900 87003 3274688 273215 2573667000 1003.410  4095.000 94000 4001000  TO0.397 2101192 B839166.000 569504 35000 53000 3362000 44623 1330369
4 90180 111524 1732438 211246 9386227000 BTOT66  3836.000 83000 3753000  G5T.656 197267 7830740000 645072  33B0.000  25.000 3355000 523061 1569483
5| 150780 19732 6120813 313258 (978548000 1244509  4095.000  96.000 3999000 725403 MT5300 ATMTO8000 550277 3227000 41000  386.000  439.334  1318.00
5. The inf ti f all ROl
Count 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Average 051 6240 314550 246795 GOBTASZG00  MOTAGT 4043200 93.000  3950.200 735404 2206212 DGSG22.600 638042 346000 35000  33B1.000 498083 1494
Max 150780 11524 6120813 313253 (078548000 1301724 4095.000  OT.000  4001.000 883602 2650807 ATTATOR.000 758280 3500000  53.000 3562000 561477 1685.(
Min 51900 49438 470138 194764 1986227000 BTOTG6  3836.000  83.000 3153000 GET.G56 1972967 78ITMIB000 277 3221000 25000 3186000 430334 1318
Range 93,879 2087 4650625 115495 T492321000 421958 250000 14000 248000 225947 GTT.440 6934695.000 199002 363000 25000 376000 122543 36L
StDev 4.309 25509 1846840 41735 D6ROTIS061 172621 115828 5101 11024 86561 250683 S124831.492 80326 132286 11811 137208 5402 162
35tdDev 123928 TEI0T  SE6S21 143205 D0SO145AB4  SIT864  SATA85 7403 330731 250683 TI0050 S3TM0LATC 240979 396857 35433 MI16M 162305 486
£ ¥
Save Histogram Clear ‘ Close ‘
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2D Image Analysis ( Line Intensity Profile on the 2D image )

= - [B]x| Fr—
CEEOMET . [« b b o o P T ¢ 1. Line on the 2D image by ROl =
g : l ﬂanckurouml Int. ’70 @ g y -

“Intensity Profile”

PEE]

3. “Intensity Profile” on the line is
shown as intensity graph .

State of colocalization between each
Chs is figured out apart from
intensity .

2D Image Analysis ( Histogram )

-|BlX]
CEEEFEE] i : :
R R gt 1. Enclose the interested region by ROI.

2. Click [} “Histogram”

3. “Histogram” window is shown as a
graph, frequency of intensity of
each pixels is plotted on the region
enclosed by ROI.
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2D Image Analysis ( Line Series Analysis )

- [Cx]

1. Line on the interesting region.

2. Click “Line Series Analysis”

3. Intensity of Z position/ time on
the line is shown as a graph .

2D Image Analysis ( Co-localization )

I
Background in. 0

=|N

[« HEE TR
/hH

1
B
3
4

45

1. Enclose an interesting area by
ROL.

2. Click

AnnotationMode

3. Select Mreshold | Thrashold from
Annotation Mode.

4. According to move Thresholds of X,Y
axis to right and left ,ups and down
(Enclose red color X,Y axis), Co-
localization result between 2ch is
changed .

Information of Co-localization is
listed under the scatter plot.

45



Closing the System

| OLYMPUS FLUOVIEW

File Display Processing Analys

& Open E ===
[

Close

d Save -
Save fs

[{ Property
Logauk "Pixel

T EzIus L2 116ms

2

46

1. Exit the FV10-ASW software by
selecting File/Exit.

2. Exit the Windows.

(1) Select Start/Shut Down.
(2) On the Shut Down Window,
select Shut Down and click on OK.

3. Turn the laser OFF.
(Turn the key switch to the OFF
position.)

3-1. LD559nm OFF

3-2. Multi Ar (458 nm, 488 nm, 514 nm)
OFF

3-3. HeNe (G) (543 nm) OFF

4. Turn the mercury burner power OFF.
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Dye List (FV1000D Lasers are available below)

LD473nm LD559
Ar488nm Ar515

eNe(G)543nm
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System Preparation

1. Turn the computer ON.
[In case of equipped concentrated
power supply, power on it first ]

2. Turn the laser ON
(Turning the key switch)
2-1. LD559nm ON
2-2. Multi Ar 458nm 488nm 515nm
2-2. HeNe(G)(643nm) ON

3. Turn the mercury burner ON for
Fluorescence observation.

4. Log on Windows

Enter Password,Customer name is below
User name: Administrator
Password : fluoview

Fv10-A3W
User [D: | Administrator &) - -
154 o
Password: 5. FY10-ASW Double click this icon to
- log on to ASW
Passwiord K Cancel

User name: Administrator
Password : Administrator

Wait for a moment until the software is started




Visual Observation under the Microscope

HE Observation of Fluorescence Image Hl

1. Select an objective lens
by using the hand switch

2. Select florescent filter cube

MEMO
Fluorescence filter

NIBA: Blue Excitation / Green Fluorescence
(Ex.:FITC,EGFP)

WIG: Green Excitation / Red Fluorescence
(Ex.:Rhodamine, DsRed)

3. “*ul Click the button
on the Fluoview software

B |- .ageAcquisitionControl

m ]
— _Depth o
XY L7t Stop Time Bleach Stop

Focus x2
Focus x4 | Wy Repeat
o N + =1 N ] | 4. Focus to the specimen
ETCIN | I | N
HY Gain Offsel [ HV Gain Offsel | HV Gain HV_Gain Offset [ | S Camp)
] s e s e o s s e =
650 1 0| 650 1 0| 650 1 0| 253 1 0| |103um 20%
v X 4 v X% v X % i X %
Laser Laser Laser Laser °
[t =] 50%-2|5a3 =] 10.0% +[g33 =] 5.0%-{[sgg | 5.0% | | auto |
: ~Filter Mode
| T Kalman & Line " Frame l} j !ﬁ‘ Analog Int ¢ Photon Ciit
I~ Sequential
0% [ [




Visual Observation under the Microscope

HE Observation of Differential Interference Contrast Images HR

1. Select the Objective Lens

Use this knob
to adjust the
differential
interference
contrast.

\BtimaagAcquisitionConiro

EI Focus x2 o L FEmn
ot 1 Depth S
e Focus x4 | Wy Repeat | xy 1 /1 Stop Time Bleach
4 E@!#m' [ e |Cryele s |EEpelfe ™ | b (e
e 1 0 ]
T ({ — " - - C.A Lamp
%’ ain Offsel | HV Gain Offsel | HV Gain HV_ Gain Offsel
Lad e (= [|[ag o | affiagd o a(|[a] s || =00
= e = | [ e | = = = | = = = | 2 | | 2
ey 650 1 0| 650 1 0| 650 1 0| 253 1 ] 103w 20%
N X % x % N x % i X %
Laser Laser Laser Laser °
5.0% =|[543 <] 10.0% =533 =] 50%-=|[188 =] 50%—=| || auq
=
: ~Filter Modl
l\j [ Kalman (Ch £ m Jj @ Analog Int ©* Photon Cnt
I~ Sequential

. Insert the Polarizing Plate

in the Light Pass

. Insert the DIC prism slider

in the light pass

. < Click the button

on Fluoview software

. Focus to the specimen



Overview of Operation Panel for Image Acquisition

Scan mode _

»
>

Scan speed

Number of pixels —_—

/

Zoom & Pan

Laser output adjustment —

Transmitted light observation
(visual observation)

B AcquisitionSetting

<<Fast  20usPixel  Slow>>
- | AutoHy,
P:2.0us L:105800ms F:55.122s S:d46.9min
size
AspectRatio © 131 £ 43 €
X )7 Bl 5121y
Area s
.| Rotation oom
- 0 ﬂ j
Panx
g 0 DO
«| Panv =
0 11
g | o 0
Laser
[~ 458 4 » 00
488 > 50
[~ 515 « » 70
[~ 543 <N »| 260
633 «ll » 50
LambdaScan
& CHS1 D
Start 491y End 60
Stepsizel 20 yn  Num 51 a
Resolution] 100 g

[urpo  40x 01320 NA:1.35 -
BX A stan S 037 =Jum
4 ry
Center _Go
v v
v Endzi‘ -28.37 ~jum
0.00um -
To Sz}epsuze =lum op.
seto | ic

o5 57
Focus Handle On Escape

X:0.194umpix Y:0.194umipix Z:0.28 4umslice

14.37um
v

TimeScan
[

nterval| 0 sec bum| 100 Jg

Fluorescence
observation megeAcquisitionCentre

7

/

Objective lens
Focus
Time Interval & Time Number

(for acquisition of XYT or XT
image)

Scan buttons

Select XYZ, XYT or XYL

Stop
. Adjustment of each
amp
channel
proh Confocal aperture

Light intensity
adjustment for halogen
bulb

Kalman

<+—— Image file thumbnail

Display of files

. . l Focus x2 o i Lambd
(Vlsual Observatlon)\ \E Focus x4 ?ﬂem ﬁ @?ﬂ e %
DyeApply ‘% > =1 T I ]
Optical path — | =
diagram /% o e e e !gg == B
[i] & " um
TWinSCanner /E] :;zerv 5.0% ;:;er. 26.0% ;33‘”. 50%—+[4g3 =| 50% %
. = Filter Mode
Sett|ng ;2 I~ Kalman & [77 = |¢ Anabgimt Photon Cnt
W wgw r

Save acquisition
conditions
Load acquisition
conditions

Image display

window
8

in the memory




Image Acquisition
(Single Stain on XY Image)

BBl Acquisition of a single image (XY plane) (fluorescence image only) BE
Sample: Single stain of green fluorescence dye (FITC)

1. Click on the FV10-ASW software

button % to close the fluorescence
lamp shutter.
Alternatively, click on the ¢- button
to close the halogen bulb shutter.

2
=z
=5

]
man & Line € Fral :|l"ﬂ|glm  Photon Cnt

o 2. Click on the DyeList button. On the
1 — DyeList panel, double-click on a
fluorescence reagent to be used for
observation.

Dres * To cancel the selection and select a

= different reagent, double-click on the

o ) fluorescence dye listed on the Assign
Dyes window and take step 2 again.

fluo-3

I~ Assign Dye Manually Apply Close

3
3. Click on the Apply button.

(The DyelList panel can be closed by
using the Close button.)

@@j ={®

Su-

Focus x4 | yyRepeat

5

,_
=

0B 7

™
S
=




Image Acquisition

(Single Stain on XY Image)

DB -

Focus x2

Focus x4 || xv Repeat

[
&
b
e

103um

o3|

Filter Mode
[~ Kalman & o

I~ Sequential

4: @ Analog Int  Photon Cnt

10

%}

aaaaaa

«=® 1:15T —

4. Press XY Repeat button click to
get image

Jﬁ : Continuous scan mode
5. Focus to the specimen

6. Adjust the green (FITC) image.

Adjust sensitivity of HV and
reduce noise by offset

7. Press keyboard Ctrl + H key
Optimized PMT adjustment brightness
intensity 2 color between white and

black,
Maximum intensity is 4095(12bit)
if intensity is over4095, color is
changed to red (saturation)

* Basically, Gain value is 1

10



Image Acquisition

(Single Stain on XY Image)

Mode
= Ll
—_—
<< Fast 2.0usPixel Slow ==
K 1| AutoHv
P:2.0us L:2.116ms F1.102s S:l.1s
Size
Aspect Ratio o 1:1 - 4:3 r
x 4 J— | 512by

~ *lmel

R < I N> 1| | ]|
I N =

ATC

HHET, oo+

HV Gain Offset Gain Offsel | HV Gain Offset | HV Gain Offsel
e | o O | s ol e f e i Q= e |
. — (S— . — | e | | e |
- - - - - - - - - - - - b .2 ik
Foy 746 4, 0| 650 1 0| 650 4, 0| 253 1 0 103um 200
v X % v X v X % v X%
Laser Laser Laser Laser
5.0% ([543 | 10.0% {533 | 50%—([ags ~| 50% | | auto
=
. Filter Mod.
\:' 23 J: @ Analog Int ©* Photon Cnt

-

100% ALL SCAN COMPLETE

[ = Live vi x|
ﬂ@!ﬁJJ —— >8]

[ Sene— a
(@R o« <[ —— »[»[w]
VA

/\

ananananananananan

EMemoHl
File formats specifically for the FV10-ASW

OIF format:

Creates “a folder that contains an image (16-
bit TIFF)” and “an accessory file,” which
cannot be opened separately from each other.

OIB format:
Creates the OIF format files in a single file,
which is convenient for migration and other

operations. 7

11

8. Select AutoHV and then select

ScanSpeed.
*As the scan speed becomes slower,

noise
can be removed while maintaining the

current brightness.

9. | @ | Press the Stop button

Stop

to stop scanning.

10. | # Click on XY, and
“2D View-Livelmage(x)” is displayed

on the window bar for the image
that has been acquired.

11. Saving the image:
Right-click on the Image Icon
displayed on the Data Manager
and select Save As to save the
image.
(Save as Type “ oib” or “oif” file
format specifically for the FV10-ASW
software.)
Save the image as TIFF, BMP, JPEG
format Select “Export” and
chose the format TIFF, BMP, JPEG.

11



Complement of adjusting the image

= Oel

2.0usPixel Slow O

B ——

P:2.0us L:2.116ms F1.10z25 »11s

Size
AspectRatio  1:1  4:3 o

x < J | 512y

Area i Zoom)

i Rotatloclll ;'I 3
PanX J:' 4

< ) Pany

d 1

ENERE

4 L]

Laser
I~ 452 -l »| 15.0%
W 488 -« »| 27.#90m Reset Qutton
515 - » 70%
v 543 <l »| 13.0%
M 633 -l »| 6.0%
Microscope
|F'L.ﬂ.F'0 60X O3 NA:1.40 |
Start Set 1.00 _I;Ium
@ |

-0.50um

Center
v |
Set
Endl -2.00 _%Ium
1§I]iﬁu9um v StepSize _|:| um Op. |
[

[ Slices | 7 j

| Focus Handle On Escape |

H0.00um/pix Y:0.00umpix Z:0.00um/slice

TimeScan

Interval Iiﬂ sec Num Ii’lﬂ J@

12

1. Click “Clip scan” button , and enclose
a interesting region’s image on the
whole image.

2. pixel setting
* The standard pixel is 512 x 512

3. Zoom Setting

Press “XY Repeat” to scan and set zoom value.

Zoom . e S
1.0 |

Above image is zoomed From 1x to 2
* Scan speed and pixel resolution remain
even zoom value is changed

4. Click ’E Zoom scan, and be able
to enclose an interesting region’s on
the whole image

Press XYRepeat to scan after enclosing the area

* Scan speed and pixel resolution remain
even zoom value is changed

12



Complement of adjusting the image

Area -

| '§|,| - | Rotation EOEI 1
i
J PanX
o=
S ﬂ PanY : ﬂ
BE R
PanX,Y and Rotation reset button
suU
C.A
=1
108um
Laser 8
458 -l » 50
v 488 «ll » 50
L » 50
[~ 543 - »| 10,0
LR » 50
Filter Mode

v Ralinan * Line

rame l3 _I?

13

|2l
o.Pan XY o 1 |

El

Be able to move the field of view to
set Pan XY without stage action

6. Rotation ==

Be able to rotate the whole image.

7. kate.  Click “Auto” button to acquire
Optimized Conforcal aperture
Conforcal aperture - - - change
conforcal aperture to larger diameter
for dim fluorescence image then, be
able to get the more bright image. But
Z axis resolution gets worse.

8. Laser Intensity - - - More Laser
intensity is increase , more bright
image is .

* More increase laser intensity is , more
discoloration image is .

9. Kalman accumulation - - - Image
acquisition is repeated to the
specified number of times to provide
an averaged image. Consequently,
noise is averaged and roughness on
the whole image is reduced.

Advantage: The speed of each scan is fast.

Disadvantage: Some blur occurs due to
averaging of images.

13



Image Acquisition
(Double Stain on XY Image)

HE Acquisition of a single image (XY plane) (fluorescence image only) Bl

Sample: Double stain of green fluorescence dye (Alexa 488)
and red fluorescence dye (Alexa 546)

Simultaneous scan

B Image hequisitionControl

1. Click on the FV10-ASW software

Focus x XY Repeat

S
T s R button _e | to close the fluorescence
I |
lamp shutter.
Alternatively, click on the 4- button
to close the halogen bulb shutter.

2. Click on the DyeList button. On the
DyelList panel, double-click on a
fluorescence reagent to be used for
observation.

* To cancel the selection and select a
different reagent, double-click on the
fluorescence dye listed on the Assign
Dyes window and take step 2 again.

3. Click “Apply” button.

(The DyelList panel can be closed by
using the Close button.)

Focusx2 |

@ o
XY Lzt Stop Time

3=

<

-]

% ATl o e - el
I __

b

2

x4 | XY Repeat

| AlexaFluor 548
s HY_Gain Offset | HV_ Gain Offsel [ HV_ Gain Offsel 5| | R
E El [ e | = = =

o D P o P ~| v | = = =
650 1 0 650 1 0| 650 1 0| 253 1 0 108um 20
v X % v X % v X Wy v ' .
Laser Laser Laser Laser °
[ioe =] 50% =[50 -] 100% =[633 <] 6.0%=|[4pg =] 50%={ | aurp
i 5
Filter Mode
[~ Kalman & Linge ¢ Frame __|:| f+ Analog Int " Photon €t
I sequential

14 Display after DyeApply is carried out 14



Image Acquisition

(Double Stain on XY Image)

e ‘:75
® Py
F | "
- H - ‘ [} Deptt o
<s> F 4 | Xy f®peat | xy Tim,
& P ow oz W IEE |- MO | Y
% Alexa Fluor 488 Alexa Fluor 546
? HV Gain Offsel | HV Gain Offsel § HV Gain Offsel | HV Gain Offsel (&5 Loy
Led = =[] = = |fi=] "= (=] = =i (=1 [=1
— o -
R S5 R | 5 .
0| 253 1 0 108um 20
LWL 3 v X% v X Y| | g
Laser Laser Laser 6
5.0% = <] 6.0%=|18s <] 50%=| | amin.
o
: Filter Mode
\j [~ Kalman (o = JZI @ Analog Int " Photon Cnit
[~ Sequential

15

4.

5.

7.

Press the XY Repeat button to start
scanning.

Adjust the green (Alexa Fluor 488)
image and the red (Alexa Fluor 546)
image.

(The image adjustment is outlined below.
For more information, refer to Appendix 1.)

Press the Stop button to stop
scanning and press XY repeat to
acquire the image. (Refer to EMemoMm.)

EMemol
Scan buttons

. Continuous scan

XY Repeat

m@p : Stop scan

e |+ Rough scan (Line skipped)

Saving the image: Right-click on the
Image Icon displayed on the Data
Manager and select Save As to save
the image.

(Save as Type “oib” or “oif” file
format specifically for the FV10-ASW
software.)

15



Image Acquisition
(Double Stain on XY Image)

BBl Acquisition of a single image (XY plane) (fluorescence image only) BE

Sample: Double stain of green fluorescence dye (Alexa 488)
and red fluorescence dye (Alexa 546)

Sequential scan (Line Sequential is introduced here.)

s e Sl =@ @ | 1. Click on the DyeList button. On the
j e WL DyelList panel, double-click on a
s - m > fluorescence reagent to be used for
| o g e e s O 08 1 By 55 observation.
sm Ow B | __
gy a8 18| e sav 2. Check Sequential and select Line.
P Kaman @ Line C Frame [7 =3 | Anakgint PhotonCnt
S, 3. Adjust the green (Alexa Fluor 488)
oot w2 Gows oo image and the red (Alexa Fluor 546)
L . image.

4. Press the XY button to acquire an
image.

5. Saving the image: Right-click on
the Image Icon displayed on the
Data Manager and select Save
As to save the image.

(Save as Type “oib” or “oif” file
format specifically for the FV10-
ASW software.) The image is
acquired.

EMemoml
File formats specifically for the FV10-ASW

OIF format:

Creates “a folder that contains an image (16-
bit TIFF)” and “an accessory file,” which
cannot be opened separately from each other.

OIB format:
Creates the OIF format files in a single file,
which is convenient for migration and other
operations.

16 16




Image Acquisition

(Double Stain on XYZ Image)

HE Acquisition of 3D images (XYZ)
(fluorescence image only) EN

Sample: Double stain of green fluorescence dye (FITC)

and red fluorescence dye (Rhodamine)

This is the procedure to acquire images
through Line Sequential scanning.

e ©

eat | ¥y Stop Time

Microscope
[UAPO 40X 01340 NA:1.35 |

BX & Stiflrl]i -0.37 ;lum

st | Go
Al A
Center G0 -14.37um

v |
Em%ﬁ -28.37 _%Ium

Sﬂiﬂéﬂl" [ StepSize | 0.50 _%'lun Op.
[

: =1
[~ Slices a7 =

| Focus Handle O § \ Escape
)(:0.1941“11.-WHH']1E Z:0.2%4umislice

- T —

[v StepSize _|:| un—8

[ Slices 3T 3

17

XY Repeat | xy Stop ime

EMemoml
and ﬂ|buttons£|
i |: Moves 1.0pm with a single click.
E: Moves 0.1um with a single click.

. Take steps 1 to 7 described on pages

13 and 14.

. Press the XY Repeat button to start

scanning.

. Click on the &land | buttons to

shift the focal point. (Refer to EMemom.)

. When the sample upper limit is

displayed on the image, accept it
using the Set button.

. Click on the | and ﬂbuttons to shift

the focal point. (Refer to BMemom.)

. When the sample lower limit is

displayed on the image, accept it
using the Set button.

. Press the Stop button to stop

scanning.

Enter StepSize, Slice (the
recommended value can be referred
to by using the Op button), and check
the check box

17



Image Acquisition

(Double Stain on XYZ Image)

Mode

= O &\ |+
Fast 12.5usPixel  Slow >>
] |_§7 > Autov

P:12.5us L:7.525ms F3.921s S:3.9s

Cambag] Deptn | Alhe

2

Lo

L] .

P

; v CHT 61 +|| e cH2 [z +||) IEE s | s
2 mesamuorassy Aexarior 546 [ —— T .
=t

Gain Offsel | _HV_ Gain Gain_ Offset

™
- Draedl| ming Lamp
=] = | af|[=d = == = | =|[=] = =7 (=2 =]

— e | I — || — || -
P D | = | = S = = 2 | R |
672 1 0 55?’ :‘ o 25:‘3 l qﬂn 108um 20

% Y

voox 4 v oox 3 Y
L Laser Laser Laser
[1o0 =] 10%-=[5y -] 50%-=|[g33 ~| 50%-=[198 ~| 10%-= | auo

lode:
™ Kalman & ol 4: @ Analog Int © Photon Ciit

Group Group 2 Group 3 Group 4
AlexaFlior 4887  Alexa Fluor 546

IEEPNP~FT N

XY

18

9. Select AutoHV and then select
ScanSpeed.

10. Select Depth.

11. Press the XYZ button to acquire an
image.

12. Click on “SeriesDone”, and “2D View-
Livelmage(x)” is displayed on the
window bar for the image that has
been acquired.

13. Saving the image:
Right-click on the Image Icon
displayed on the Data Manager and
select Save As to save the image.

(Save as Type “oib” or “oif” file format
specifically for the FV10-ASW software.)

EMemom
File formats specifically for the FV10-ASW

OIF format:

Creates “a folder that contains an image (16-
bit TIFF)” and “an accessory file,” which
cannot be opened separately from each other.

OIB format:
Creates the OIF format files in a single file,
which is convenient for migration and other

operations. 7
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Image Acquisition
(Four Stain on XY Image)

HE Acquisition of 4 stain images (XY)
(fluorescence image only) HE

Sample: Four stain of Blue fluorescence dye (DAPI) ,green fluorescence dye

(Alexa488) and red fluorescence dye (Rhodamine), far-red fluorescence dye (Cy5)

This is the procedure to acquire images
through Virtual Channel scan

— 1o (] 1. ¥ Vviwal channel Scon - Salect Virtual channel
=R e | Scan on the DyeList, and then
[Mumber of phasensed 2 3 4 | 2 “Virtual Channel Controller” is

automatically turned on.
B Virtual Channel Controller
Phase [1 -| P ﬁ
Start pen | SaveAs 2. Select a number of Virtual Channel
from “Number of phase used’.
Slmvl?ws
Pl Fror 05
Alenca Fluor 438(473) Iv Virtual Channel Scan
Alenca Fluor 488(488) Number of phaseused 2 3 (4
:::: ::::: :;: rSeIecle(l Dyes
Blexa Fluor 568 v Phase1 DAPI i
I Assign Dye Manually o Enlexanuomsa(us) 3 3 SeIeCt 4dyeSfr?m DyeLISt 4t’l"] dye
[ Rodanine R x is registered in “the Phase 2”.
C’Imsez .Q'S J
B Dyel ist
W Virtual Chanmal Scan
Humber of phaseused 2 3 4
Selected Dyes
Phasei [JJ] DARI
[T Alexa Finor 488(473)
F. cy5 1 * RodaminRed is able to be registered
leﬁe\:‘}_i Rliockamine Red-X J4 on “Phase2” to drag .
Hos

19 19



Image Acquisition
(Four Stain on XY Image)

M Virtual Channel € ntroller,

- . 4. Select “Phase1”, “DAPI”
4 e & = Alexa488, RhodaminRed are
—— reqgistered on ImageAquisitionControl.

Bleach | Siop
I~ Bleach start-stop by Key

* Slit and Filter, DM are automatically
set for “DAPI”, “Alexa488”, “PhodaminRed”

? Lamp
=
VBF
(I
rey
9 R " 200 um 9.0V
voox g % ®
Laser a
5.0% < ~| |_Auto
Filter Made
[ Kalman o ik J:I  Analog Int " Photon Cnit
I~ Sequential

100% Acguistion parameters have been loaded.

B Virtual Channel C introller

5. Select “Phase?2”, Cy5 is reqistered on
ImageAquisitionControl

0CUS X; _SIM
i . Slit and Filter, DM are automatically

set for “Cy5”

1
=
ki
] \
L

6. Adjust the image to click ?M
Adjust the image at each phases “XY Repeat” at each phases
“Phase1” “Phase2”
* If acquire XYZ image, be able to
... 6 . decide upper limit and bottom limit ,
slices, step size of Z axis at both

phases.
20 20




Image Acquisition
(Four Stain on XY Image)

B Virtual Channel Co.uuue:

Phase ﬂ

7. Click sPt on Virtual Channel Controller
to acquire the image.

& =

art
7

* Be able to start at each Phase.

8. Saving the image: Right-click on
the Image Icon displayed on the Data
Manager and select Save As to save
the image. (Save as Type “oib” or “oif”
file format specifically for the FV10-
ASW software.

EMemoml
File formats specifically for the FV10-ASW

OIF format:

Creates “a folder that contains an image (16-
bit TIFF)” and “an accessory file,” which
cannot be opened separately from each other.

OIB format:
Creates the OIF format files in a single file,
which is convenient for migration and other

operations. 7
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Image Acquisition
(Single Stain + DIC on XY Image)

H B Acquisition of a single image (XY plane)
(fluorescence image and differential interference contrast image) il

Sample: Green fluorescence dye (FITC) and differential interference contrast image

= s eACqUisitionControl

HV_ Gain Offset

1] (o
@ Derth
LZt Stop Time

g A | e | e |
@
= Lasar

% v
Laser
543

sl o (il o JgalN o ol ™ (e R
sl — | e | ——

™
Lamp
i-l
E=)

Im 20%

HV_Gain Offse1 | HV Gain Offsel| HV Gain Offsel
[EET) PRI P AT P PSTEET| [T s s

| e i

1 0| 650 1 0| 253

v v
Laser Laser
33 B 88 ~

<[]

cA

X % x4 X 4
[ toon =] soniss =] sanz |

erMode —————————————
alman & Line ¢ Frame |2 _J:j “’? AnalogInt ¢ Photon Cnt

Displ

22

ay after DyeApply
is carried out

@logint ¢ Photon Cnt

Click on the FV10-ASW software

button % to close the fluorescence
lamp shutter. =
Alternatively, click on the ﬂ button
to close the halogen bulb shutter.

Click on the DyelList button. On the
DyelList panel, double-click on a
fluorescence reagent to be used for
observation.

* To cancel the selection and select a
different reagent, double-click on the
fluorescence dye listed on the Assign
Dyes window and take step 2 again.

Click on the Apply button.

(The DyelList panel can be closed by
using the Close button.)

4. Check TD1.
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Image Acquisition
(Single Stain + DIC on XY Image)

5. Press the “XY Repeat” button to start
‘- Imﬂgelﬂannmrnl ’ - Scan n | ng .

6. Adjust the green (FITC) image and
the differential interference contrast

image.
! 7. Press the “Stop button” to stop
scanning.

8. Press the “XY button” to acquire an
-‘lmuanuiailimmmm_ — J |mage

9. Click on “SeriesDone”, and “2D View-
Livelmage(x)” is displayed on the
window bar for the image that has
been acquired.

10. Saving the image:
Right-click on the Image Icon
displayed on the Data Manager and
select Save As to save the image.
(Save as Type “oib” or “oif” file format
specifically for the FV10-ASW

EMemoml
File formats specifically for the FV10-ASW

OIF format:

Creates “a folder that contains an image (16-
bit TIFF)” and “an accessory file,” which
cannot be opened separately from each other.

OIB format:
Creates the OIF format files in a single file,
which is convenient for migration and other

operations. 7
2

3
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Merge the images between

fluorescent XY image and DIC image

Edit different each files to the same file. This is available for making merge image
Between fluorescent image and focused DIC image.

2 & D E D=

Acquisition Setting

Maode Threshold. ..

EE ,ﬁ_‘ Image Calculation. ..

<< Fast 10.0usPixel  si  Correcting Pixel Gaps...
Ll

Correct ting Z Gaps...

P:10.0us L:3.680ms F:0.¢ E4 Ratio } Concentration. ..
Size
Aspect Ratio 11 ¢ 4 T4 sSpectral Deconvolution...

\

1. Open fluorescent image and
DIC image.

2. Select
Edit experiment |from |Processing

X4l —

| Edit Experiment

Edlit Type
Edit Channels {w

Destination Image |onlyﬂuorescence.oih / j

Image Info | X¥:512 ¥:512 Axis Range: Single Slice

W 1lv 2

Source lmage |only dic.oib i j

Image Info | X:512 Y:512 Axis Range: Single Slice

G|

cancel ‘ Merge CH | Close |

B Edit Experiment (=S
Edit Type
Edit Channels Appeni Series Extract Series Append Files
Destination Image |0||Iyﬂu0rescence.0il) j
Image Info | X:512 ¥:512 Axis Range: Single Slice
F1r 2z
Source mage = 4
Image Info | X:512¥:512 Axis Range: Single Slice
v 1
Cancel Merge CH I'.d m

3. Click |Edit Channels|, and select
fluorescent image file at

Destination Image| , select DIC
image at/Source Image |.

Image Info

* Check Image Info ¥ 1» 2 to make the.
merge file. If all channels are checked ,all
channels are reflected in the new merged file.

4.Click| Merge CH|, and then
the fluorescent image and the DIC
image are merged as the new file .

5. Merged image between the
fluorescent image and the DIC
image.
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Reload the image conditions

1. Open the file and click m

Z:21/135 Ink:134, 93 Zoom:Autol206%)

B 2D Control Panel

@\ AS| | N 2. Click ‘ @

Cd> | Background 0
rl!_l Intensity

Stepping

J —
J -
J o
J —

B ImageAcquisitionControl K

(]

@ Fosn 0 . @ ‘ i
Auto

| Focusud | yymepent | gy Stop Bleach

Depth | Time \
—

[ oloe

e | | )

AI:;TFI.uuw Mﬂulfacker _— e ||
| ] e el e == 3. The conditions (HV,Offset, CA and
so on ) are reloaded .
2 !gZ!’Z o sofi ot g 2|
595 1 05?790 a0 0 10/ 0 1 0| 160um| 00V
= LHSZI Y L?IS‘;[ i : L?ISZ[ 5 L?IS‘;I : ’7
[0 7] 0% =55 ] 50%Snnx] % ={[hon = | o

itter Mode
man 4 :l‘ (¢ Analogit " Photon Cnt )

[~ Sequential
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Click on the

Overview of the 2D Operation Panel

ﬁ button

to switch the display

TEXT —

Various kinds
of ROls

I

ROOOEPN

b

Scale bar

Point

Color bar
\

N\
.

d

PiHH< ]

<—>Z

1 Ch1 display
Z Ch2 display

Enlarge

Display switching

) Frame advance
1:1 display

Adjust to the
window size

Animation
Advance speed

— 3D
formulation

Projection
switching

Fix the end
section

Fix the start
section

Int;134, 93 Zoom;Autol206%)

Image Analysis (Opening a File)

26

1.

Double-click on a file to be opened
from Explorer.
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Image Analysis (Acquire a Projection Images)

B 2D View - LILY POLLEN.xml

«=
7
A
o 1. Click on the button to
©
O
=
select ;
N
E2
+
4
é
&
1O
O
=
|
+
-CICECLTCET T 2. To save this image, right-click on the

image, select Save Display and save
the image with a new name.

QOO N2

end This drea ofgle Image to Clipboard
2
Save As AVD
Print

Select All ROIs Chrl+-A
Cancel Selection

Flip Selection

Delete Al ROIs

Paste ROI Chrl+y

2:135/135

Show Profile {wert,)
Show Profile {Hori.)
Showy Crverlay
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Image Analysis

(Save a Z section Image as 2D file)

B 2D View - LILY POLLEN(1).xmL

Save the image in step 3 or 5

6. Click on the %‘ button.

7. A 2D View-(file name) image is
created.

(ER —1

28

Int, 0 Zoom:Auto(119%

DDDDDD =M

8. Saving the image:
Right-click on the Image Icon
displayed on the Data Manager and

select Save As to save the image.
(Save as type “xml” is a file format
specifically for the FV10-ASW software.)

EMemol
File formats specifically for the FV10-ASW

OIF format:

Creates “a folder that contains an image (16-
bit TIFF)” and “an accessory file,” which
cannot be opened separately from each other.

OIB format:
Creates the OIF format files in a single file,
which is convenient for migration and other
operations.
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B 2D View - LILY POLLEN.xml

«
7
Al
=
0
-
O
=
Y

A SIEI RPN

&l

Image Analysis (Inserting the Scale Bar)

1. Click on the button.

2. While left-clicking the image, drag
and drop it at a certain point.

Change the size

3. While clicking the right or left handle,
move the mouse from side to side.

Change the text size,

color, style, etc.

4. Select Scale Bar and then right-click
on Scale Bar to select Format

4 Setting.

t'-:‘.\
Cut ROT Chrl+i

. Copy ROI Chr+C
g DeleteROT el

29

5. Change the setting in this window as
5 required.
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Image Analysis
(Rotating a Three-dimensional Image)

1. Click on the 3’ button for a 2D
View-(file name) image.

2. A 3D view is created.

3. Drag the mouse on the image to
observe it at a certain angle.

Simple animation

4. Press and hold the ‘ % ‘ button to

rotate the image around the X-axis.
Press it again to stop rotation.

Press and hold the ‘@ button to

rotate the image around the Y-axis.
Press it again to stop rotation.

Press and hold the (&\ button to

rotate the image around the Z-axis.
Press it again to stop rotation.

Image Control Wolume [Single 10 100% [100%
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Image Analysis (Saving an Image)

EE‘Qﬂ@ﬁJJ e

1 -]2[x)
@@ﬂ@!ﬁJJJi SRR

1

xxxxx

(Ekoumura Xt frames
(Ekoumura X . data

Save 7%
Savein | ) Image - eF B
[ aaa.tif frames [SLivelmage_(3).x (E2ymkenk. . fre
(C)Kidney2.bmp.frames (Dtiveimage_(10).
(DiKidne: s velmage_(11).
(Dikidne: (itivelmage_(11).

[Emk. ki frames

(Camkbmp. brop Frames
<

File name: ~ |kournura

Save as ype:
Custam Save Settings
[~ Gray Seale [ 24 [Bj

" Merge Channel

inel ] Each Frames (Individual 5
JPEG

Quality 1: lowrest / 100 highest f other: default{70}
-

PNG
Compression Level 0: none f9: highest / other: defaul

kkhkkkhkhkhkhkkkhkkkhkkhkhhhhhhhkhkhkhkhkhkhhkkhkhkhkhkkkkkkkhkkkkkkkk

1

B 2D View - LILY POLLEN.ym|

Full Screen Image

e=FhieSmea.gl Hhealr
Save Display
Save As AVI

Select Al ROIs

Bl &R [BIOIOIONE]1 B> N[A

Crl+a
Cancel Selection
Flip Selection
Delete all ROIs
Zi34/135 Paste ROI

Chrl+y

Show Profile (Vert.)
Show Profile {Hori, )
Show Crverlay

Convert each channel of an XY
or XYZ image into a TIFF format

1.

Right-click on the Image Icon
displayed on the Data Manager and
select Export.

2. Set Save as type to TIFF.
3. Set Output Format to RGB Color.
4. Save the image.

* BMP and JPEG formats are also selectable.

Convert a merge image of an XY
or XYZ image into a TIFF format

1.

Right-click on the Image Icon
displayed on the Data Manager and
select Export.

2. Set Save as type to TIFF.
3. Set Output Format to Merge Channel.
4. Save the image.

* BMP and JPEG formats are also selectable.

kkkkkkkkhkhkhkhhkhkhhkhkhkhkhkkkkkkkkkx

Convert an image with the scale
bar inserted into a BMP format

1. Right-click on the image.

2. Select Save Display and save the
image with a new name.

Convert an animated image into
an AVI format

1. Right-click on the image.
2. Select Save as AVI and save the

31

image with a new name.
31



Image Analysis
(Rotating a Three-dimensional animation)

To save a rotation file as an
animated image, create three-
dimensional images according to
the following procedure.

For example, try to rotate an image by 180
degrees.

ey g

RS

| << |
5. Click on the| Mare | button.

6. Click on the Angle rotation tab.

7 7. Select the rotation axis.

Animation
Slice move] 40 Angle rotati
8. Enter the rotation angle.
LNV
8 Start = Angle to start rotation
Start |-180 2 End [180 2 / End = Angle to stop rotation
Framefs |5 -2] intemval [30 = Frame/s = Rotation speed
crowe | Animation Interval = Degrges to be rotated
& A File <T_ 9 at a time
9. Select AVI File and click on Create.
Save As @@
Savein: | 5 imag =] £k B~ 1 O
B N e 10. Enter a file name and click on Save.
..jK!dney WYZ LfF Frames DL!veimage_(iT).?;DF.frames C-ﬂkuumura pol
e

I kourura XV HFF Frames (amk, tiFF Frames

<

File name: ||
Save as lype: |AV\ Files [ avi] j Cancel
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2D Image Analysis ( Edit the image color and contrast)

B 77 L. v - Image0006 *

R @ e

1. Click |E£] “LUT” and then
LUT table appears below,

g Background Int. [ r

= x|

255 4095

- Fall
Spect
Spec3
Intensity 0.00
| Gray
2]
2 Contrast 0.00 Yellow Hi-Lo

|
L

S:weAs| Load | Reset ‘ Close |

TILE:GH |Size:6401640 y=(629,4) Int0 ZoormiAuto(46%)

2.Edit contrast to drag £~ to left

, or right side, and another way to
3. Min and Max value are changed and contrast edit contrast is entering value on

of imags{s edited. “Max” and “Min” (Max4095, Min0)

*According to get\Min value up, be able to reduce noise of the image.

& N\ CER
i e

255 4095
g l )
N5
N

fen -
Min|  76"Max| 3733 JAuto ‘

/3Edit each Ch

contrast

Gamma | 1.00 Cyan Fall
|
TILE:Ch  Size:640x640 (575,362) Int125 i AUto(46%) J S|)QC1
A ize: I K=t B I 00 AULD!
B -
Spec3
Intensity 0.00,
| Gray
L
Contrast 0.00 Yellow Hi-Lo

]
COIOr SaveAs‘ Load | Reset | Close |

— 4~

Thei

4. To click another color, be able to Edit a color.
Above example: Change Green to Red to click NI
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2D Image Analysis ( the image of Z section )

M 20 View - |eve| NGadBarP6.oib ®

z e

I w» »max(‘}_j!‘r‘.

£30030 [SEe01 1 2Xy=(4 1 3,13) LU, J, 14 £00MEAUTOH )

L4130 [SIEEA1 21 2Ky=(115,0) INC, 129, 48 Z00M:AUN0H %)

B 2D View - level| NGadBarPo.oib *

1. Click ‘ZQ‘ and select ‘ZQ‘ again,
then Projection image is shown
on 2D View after getting XYZ image.

2. Click @ and select E

3. The images of Z section is shown on
X axis and Y axis.
According to Move to left or right
side on X axis and to move to ups
and down on Y axis, be able to show
image of Z section each position.

4. The image of Z section on Y axis.

5. The image of Z section on X axis.
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2D Image Analysis ( Intensity Profile of each Z sections )

L33 HEesl Ae 2ay=id 413 Intd, 2,14

Zoom:Aulonate)

Profile

. -

- v “Profile” and then
Intensity Profile of each Z sections is shown
on the Xand Y axis.

To move to Z position ,be able to show

i=Ey
»Maxmﬁ-'-

|9 Profile (HY — 1evel NGadBar PG oil -
Z3TsT |3 ] orm:AUto(BE%)

35

1. click €€ and then

| 2D Control Panel|is shown below,

= e
% 2| & \?

INESE

epping

z 7J— D 114
L Ji |—
A Ji |—

Tile
Automatic setting

Ch | ‘
7

Ch| 7,

Manual setting
Column [Ch oz | 1=

Row Ch -~ | Tinovl.
L Inovl.

o @S

Multi Plane View

Need Projection and
Merge in Tile Mode

*

3. Click |sw  to show
Scale on Intensity
Profile

4. According to click 5 ,

be able to show as equal
scale of Profile window as
2Dimage.

35



2D Image Analysis ( Measure )

- [ox)|

/) g B

=+ SNES (@O 21 ]

(OERAEF -«

—— b

ﬂ Backgroundnt.

ZA0M1 |SeB00600xy=(521,12) Int108, 89

Zoorn:100%

1. Enclose interesting regions by ROI

Line on interesting positions by ROI:‘

2. Click g “measure”.

B Region Measurement - PTK XYZ.oif Z:10 T:0 L:0 ROI:5

36

A A \/ /\ -
Image — | PTK XYZ.oif Measure All ROls 4 = CCO r U I n g O C IC eaS u re . S 3 e n Image Info
e ] = g Current
Measure  ROIlo.5 Statistics | CHS1 chisz N the it |IO| n |at|0| 1 OI a" I %el IS CaICUIated on Ipos 0
Tpos:0
Center) 150,780 Inteqr. 121878548.000 54771708.000 H
Lpos 20
CemterY | 7973 Averag 8 124509 550207 Reg ion M easurement. kt2
Area #120.813 Max 095000 321000
imet 2 i 0 i
BedFherimformation of #10OI is
Range 3999.000 J186.000
calculated grrRegion
\ 3StdDev iR Jir
|7W(ZposﬂII,Tpos:O,Lpos:ﬂ)
, ROI CenterX CenterY Area | Perimeter Integration Average Max Min Range StdDev | 3StdDev  Integration Average Max Min Range StdDev | 3StdDe
[um] [um] [um*2] [um] CHS1 CHS1 CHS1 CHS1 CHS1 CHS1 CHS1 CHS2 CHS2 CHs2 CHS2 CHS2 CHS2 CHS2
1 LIA T 40438 3129.625 24,490 5478264000 1107.926  4095.000 95,000 4000.000 0261 2130.783 2952451.000 658,076 3590.000 28000 3562.000 522,518 1567.55
2 112.522 53402 1470.188 194764 0620457.000  1301.724  4095.000 97000 3998.000 §83.602  2650.807 T837013.000 156,280  3468.000 28000 3440.000 561877 1685.630)
5 3 51.900 81103 3274.688 213215 2573667.000 1003410 4095.000 94000 4001.000 TO0.397  2101.192 5339166.000 569.504  3415.000 53000 3362.000 3623 1330.869
4 80.180 11524 1732438 211.246 4336227.000 B79.766  3836.000 83.000 3753000 657,656 1972.967 T880740.000 645,072 3380.000 25000 3355.000 523061 1569.183)
5 150.780 19732 6120813 313.258 1578548.000 1244509  4095.000 96,000 399%.000 725103 275309 4T71708.000 550.271  3227.000 4,000 3186.000 430334 1318.002)
5. The inf ti f all ROI
Count 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Average 90.511 16.240 3145550 246,795 G98TA32.600 1107467  4043.200 93.000 3950200 135404 2206.212 0656221600 638,042 3416.000 35000 3381.000 498083 1494
Max 150.780 11.524 6120.813 313,258 1078548000 1301724 4095.000 97.000  4001.000 883,602  2650.807 4771708000 T58.280  3590.000 53.000  3562.000 61877 1685.0
Min 51,900 490438 1470.188 194764 4386227.000 §79.766  3836.000 §3.000  3753.000 657,656  1972.96T T837013.000 590.217 3221000 25000 3186.000 49334 1380
Range 98,879 62,087 4650.625 118495 T492321.000 421,958 259,000 14000 248,000 225,041 G77.840 6934695.000 199.002 363.000 28.000 376,000 122543 EL TR
StdDev 41.309 25.569 1548.540 47.735 B6Y9T15.061 172,621 115.828 5.1 110.244 §6.561 259,683 5124631.402 §0.326 132.286 11811 137.208 54102 162,
3StdDev 123.928 16.707 5546.521 143.205 6099145.184 517,864 341.485 17103 330.731 259.683 TI9.050 5374494476 240979 396.857 35433 411,624 162.305 486.¢
{ ¥
Save Histogram Clear ‘ Close ‘
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2D Image Analysis ( Line Intensity Profile on the 2D image )

1. Line on the 2D image by ROl —!

“Intensity Profile”

PEE]

3. “Intensity Profile” on the line is shown
as intensity graph .

2D Image Analysis ( Histogram )

- Bl
«EEQEL — .
ANEEEY 2o 1. Enclose an interested area by ROI.

2. Click |4l “Histogram”

3. “Histogram” window is shown as a
graph, frequency of intensity of
each pixels is plotted on the area
enclosed by ROI.
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2D Image Analysis ( Line Series Analysis )

- [Cx]

1. Line on the interesting region.

2. Click “Line Series Analysis”

3. Intensity of Z position/ time on
the line is shown as a graph .

2D Image Analysis ( Co-localization )

[« HEE TR
/hH

1
B
3
4

I
Background in. 0

=N

38

1. Enclose an interesting region by
ROLI.

2. Click

AnnotationMode

3. Select | Meshold | Threshold from
Annotation Mode.

4. According to move Thresholds of X,Y
axis to right and left ,ups and down
(Enclose red color X,Y axis), Co-
localization result between 2ch is
changed .

Information of Co-localization is
listed under the scatter plot.
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Closing the System

| OLYMPUS FLUOVIEW

File Display Processing Analys

& Open E ===
[

Close

d Save -
Save fs

[{ Property
Logauk "Pixel

T EzIus L2 116ms

39

1. Exit the FV10-ASW software by
selecting File/Exit.

2. Exit the Windows.

(1) Select Start/Shut Down.
(2) On the Shut Down Window,
select Shut Down and click on OK.

3. Turn the laser OFF.
(Turn the key switch to the OFF
position.)

3-1. LD559nm OFF

3-2. Multi Ar (458 nm, 488 nm, 514 nm)
OFF

3-3. HeNe (G) (543 nm) OFF

4. Turn the mercury burner power OFF.
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