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Inverted Microscope Olympus I1X83

System Startup (1)
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3 Inverted Microscope Olympus I1X83

System Startup (2)

@ EMCCD (Hamamatsu ORCA-Flash4.0 V3 sCMOS)

@ Computer The switch is located behind
the box. Use the joystick to

3 Automatic Stage control the directions.
@ U-CBF (Microscope control)

® CBH (Microscope control)

® LED (Fluorescent light source)

Press the switch on the back once and
@ Touch Panel Control wait until it displays [Start Operation].

Software: cellSens [Layout v 1 YM2017/ Reset Current Layout

Save Current Layout As...

Reset Current Layout ‘

Manage Layouts...

For optimal performance with the Live-Cell Incubation System, start it 30
minutes beforehand.

Please rotate the black switch

@ C02 —

and check the pressure value.

Stage top incubator
There is no need to activate if the
@ Thermo Box filming time is less than 72 hours.




Please verify with the administrator that the sample
carrier is compatible with the IX83 to prevent image
acquisition failure and instrument damage.

A 4

. Well Plate: 6/12/24/96-well cell culture plate

Sample Holders

B

ATX-W ATK-CSG ATX-D ATH-A
For Well Plate Chamber slide, slide glass and For 35/50/60mm dish For installation ATX-D ATX-CSG

Chamberad coverglass

It is recommended to use
either a 0.177mm glass bottom
or a 1.0mm plastic bottom.

After replacing the inner fixture, the following specifications can be

accommodated:

B. Universal: chamber slide/slide glass/chambered cover glass
C. Petri-dish: 35/50/60mm culture dish
D. Slide: standard 76mm*26mm 1



Microscope Control
x || tox J[ 20x ][ 40x |

I Switch to 4X before Shuttmg down [T --
_ — : : 60X is a silicon oil immersion objective!
lj Experl.../lﬂ Proce.../ ;-4 Mlcro.../ 3 Adjust... /Ask the administrator first if you need 60X, Shutters

Transmitted Brlght fiel d -
> Observation Methods e Fluorescence [“om |

Method Excitation filter Dichromatic Mirror Emission filter pr———— =

[BF Color| [ PH | [BF Moo

BF colo Color bright field image, it uses the SC180 camera S~
FITC-lo..) fuCherry || DIC || DaPI |

5 Microscope Control
> Objectives 2= |

-

PH color Color phase contrast image, it uses the SC180 camera
[ oFr |[TriIC|[ c¥5 || cre |
P A grayscale phase contrast image, which can be combined with fluorescent
images Stage Control -
BF Mono A grayscale bright field image, which can be combined with fluorescent images =~ i X3 stage
FITC-long 480/40 505 510IF R :§
mCherry 575/20 595 645/90 ‘
DIC A grayscale differentiated interference contrast image, '
which can be combined with fluorescent images
~ DAPI 387/11 410 440/40 )
GFP 485/20 504 525/30
* [ smp [ Lims. |
TRITC 560/20 582 607/36 P
QY5 650/13 669 684/24 Edc “”“;nl 2
CFP 427/10 440 472/30 current Z position
YFP 504/12 520 542/27 B a

* Recommend for multi-channel acquisition Stop Limits...




My Functions

My Functions 1: YM ? I Button Details

& YM v | = = e
- 1 Multi Channel
- X Close Al . . _ '
9 Separate To separate a multi-channel image into 16-bit
Channels grayscale images
- 3 Combine To combine grayscale images to get an overlay
Channels 24-bit color image (details in the appendix).

B Multichannel — ; — e [
- 4 RGB COI.Or O convert a grayscale image to a -DIt color

Image
i Channels | [Combine Channel {3/ 5 Scale Bar To show the scale bar
To burn in scale bar on image,
Scale Bar |5 Once you burn in info on an image, you cannot
B RGB Color 6  Burnininfo

change or remove it!
DO NOT click on resample!

£= 7-Slices = / Z-Slices To separate a z-stack image into different z-slices
Burn In Info (Adva...[6

Extended Focal Image processing results in an
8 EFl Processing.. image which is focused throughout all of its

H Save Az EFl Processing... 8 segments.

9 Save As--- Recommend format: *.tiff or *.vsi



Image Format: Color Image and Grayscale Image

» Color Image (24-bit) » Grayscale Image (16-bit)

RGB color image > [Save As] .tif Fluorescence snapshot or .
Multi-Channel Images > [Save As] .vsi

|| o ﬂes-tlll[:'.ti{ 0™\ @rnces-s-_llilivs.i Then use the Viewer to draw
a scale bar or export to .tif
My Functions 1: YM 78X or
we § | 598 @ - Use “My Functions” to
i 3 X Close All ‘ separate channels, to

and to save as *.tif

€ 2 color macro
& 3 colormacro

Combine Channel

B Multichannel

’ g 2 culnrmacrn]

M Wultichannel

convert to RGB color images
’ € 3 culnrmacrn]

& Channels

' > 1. Channels:
' Separate Multichannel
. > Grayscale images

| = Scale Bar ] 1

B RGE Color Zd Channels Combine Channel...

—
= 7-Slices
= Burn In Info (Adva_.

u Save As.. EFl Processing...

Macro Manager

2 Ccale Bar ]

B RS Color ' > 2.RGB color:

’ o | . Convert grayscale to a color

’Burn In Info (Adva...l i__l_m?_g__e_f_z_é_l-_-_k?l_t_)______________________E

__________________________________________

== 7-Slices

H Save As_.
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Acquiring Single Snapshot Manual Exposure_Automatic Bxposure

Camera Control T RH

" A mE N P EERE oA m N B QEE
1. Choose an objective

O O=
2. Choose an observation method Iﬁj m 'Llﬁ @

Live Snapshot Live Snapshot

Camera Control T oK

3. Left Port Changer [} eftport change
IE:.rEﬁieces ” Camera ” 50/50 ]

[ |Movie recording [ [Mavie recording

I y Camera: Hamamatsu ORCA-Flash4.0 =
Microscope Control > (@ere. (@Proc | @nicr (Eiady Check camera

8 Hamamatsu ORCA-Flash4.0

Observation Methods Left Port Changer Camera
e “ | Camera: Hamamatsu ORCA-Flashd = #
Eyepieces or Manual Check camera
BF color, PH color 50/50 SC180 gﬂummam B Honamatss ORCAFiasha.0
BF mono, PH, -
DAPI, GFP, etc. Camera Hamamatsu 3 ms - @4 Exposure:1s -
Exposure time: () Mannal
4. Find a required view from the eyepieces 1 EE (®) Automatic
. . . 15 = .‘:"'*
5. Click [Live] to adjust focus =] F O
Reqgior:

o [Ctrl + H]: to switch to the range indicator mode to help
Suggestion: full image

set exposure time Resolution: 2048 x 2048 - _
—— Exposure compensation:
. IVE, H
6. Setexposure time: 0 v
2048 x 2048 v
« It suggests using automatic exposure for bright-field Snapshot/Process:
‘ ‘ , — Resolution: 2048 x 2048 -
images and entering the exposure time manually for 2098 x 2048 ——
I'VE IMIOVIE:
fluorescence images. 2048 ¥ 2043 w
7. Adjust the field of view and its focus LT
2048 x 2048 v
8. Click [Snapshot] to acquire a single image

9. [Save As]



Process Manager

2 Live =2 =] =

Acquiring a Multi-Channel Image 5 ||

DP72
13580 x 1024
Disabled

Camera:
Resolution:

HDR:

Experiment name:

1. Go to the [Process Manager] tool window, which is
located on the bottom right of the user interface  —

2. Select [Multi Channel]
Add Channels

4. (Choose one channel

@ Automatic Processes
(") Manual Processes

%

C -

- [Live] to set exposure conditions

Add Chanmel

Avguire

(<)

Exposzure Time 200 ms
. . Renzitivity [20200
> [Read Settings] to save the current exposure time Zofiniromacs [00
m Grayecale | off
. . s@ []FTc
Set the exposure time for every channel, respectively b
ST T ST T T T Em e m e ComTmTmTmm e e e e e e e e e e N Renzitivity 130400
[+ Read Z-offset of every channel if necessary ; e | ™
1 1 L LTIa o
1 1 (=)
i (1) Start with the first channel | Spamo
: : Expclnslm.'e Time 50 ms
| (2) Click [Live] and adjust Z focus > Read Z-offset | e
i 1 Custom Graysale | off
i (3) Adjust and read the Z-offset for each of the channels |
1 1
1 1
\ U

@ Autn Exposure |v]
\dSelectMUse Zoffset / n B revwe |
5. Click [Start] to acquire multi-channel images (Bl redzoma |
T Z-Offzt
["]Z before channel

» Can be combined with multi-position, Z-stack,
or time-lapse for multi-dimensional images

N e s e

n lj Experi. /(ﬂ Proce.../{l Micro‘../(;l Adjust..y:
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Multi Position(1): Stage Navigator 5.

Sample type: slide or 35mm Dish

1. Got to the [Process Manager] tool window, which is located

on the bottom right of the user interface
2. Select [MIA] for Multi Position

3. Go to the [Stage Navigator] tool window
® | Load Overview Area

@ Adjust focus and exposure time, then Acquire Overview

® Add multiple positions or define a rectangle/polygon area to scan

H Available overview areas

B8~ Definea rectangle/circle/polygon area

J:?.g. Add single positions

Name

12 well for Prior

24 well forl Prior

35mm Dish for Prior

6 well for Prior

8 well chamber slide for Prior
96well for Prior

Process Manager

Camera: DP72

Resolution: 1360 x 1024
HDR: Disabled
Experiment name:
Experiment
(@ Automatic Processes
() Manual Processes

@|[=

[
XY -
)

|:| Owverwrite acquired positions

I Use focus map

G e s s e

-

£ 1

tj Experi...}{ il Proce... Aid Micro.../(‘.l Adjust... /

*

#f%  Select positions

Default Overview Area

4. (Optional) Set up focus map if necessary % & =

5. Click [Start] to acquire multi-position images

» Can be combined with multi-position, Z-stack,
or time-lapse for multi-dimensional images

Stage P.avigator

full range for Prior
Slide_label (L) for Prior
Slide_label (R) for Prior

(Rl Al 4 -4 -4 4

Cance
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Well Navigator

Multi Position(2): Well Navigator 3. [

Sample type: well plate or chamber slide *
1. Open the [Process Manager] tool window, located at the i
bottom right of the user interface @ Experi_[(@ Proce.. /!@M;m.../(m @l 3

f_‘_
= | X|
e \ s

2. Select [MIA] for Multi Position [a | =[]l & | AF]
3. Well Navigator Move Define Apply Delete
pattern pattern
D 5 Load Overview Area —
) . HE SHE =%
®) @& Define Pattern: choose between a single frame or an area D s .
X x R
(O Multiple image alignment ultiple image alignmen o ﬁ::‘hl EEE
(O single frames %:# oo
Customized pattern Ha Customized pattern He z
Well area: Row spacing: Well area: Row spacing:
Rcusmm - - Column spad' B E:u;:‘ g;; E,‘t - Columnlj::c\nag‘ B \@ ‘@ ‘Ll
— . — e [ =
Colums: Colurs Eld Wi EER -
: Tie : 1= o... % % 4 %0 B0 7 8 Wmmg
= frames SE frames | ~ E
Spread Spread ™ 3
‘ Frame size: 3070 pm x 2302 pm Frame size: 3070 um x 2302 um g. 1]
Cancel Cancel
=5 T E3|E3[E3 -
[E3[E3(ES
Single frame: Multiple image alignment: o =
one or more positions Result in a stitched area, which E B2 v

arranged in rows and columns
with customizable spacing.

could be well in/out or custom
rows x columns

L&

Apply Pattern

B2: Multiple image alignment + Well-in
B3: single images + 3x3 with spacing
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Well Navigator

Multi Position(2): Well Navigator

Sample type: well plate or chamber slide *

4. Use [Position List] to move to each m

“3 position, click [Live], and adjustits eBadz] 2 g

X/y/z positions e POS d @I @1e :

[ 1gnore Z coordinates POSItIOh |ISt

/ c— |
<]
e foasep Move Define Apply m
- Update XY / Update Z ove paett'gren paptrt’eym
5. (Optional) For Live-cell Time-lapse m B

. . . Available positions: & B
Imaging, it is recommended to use [AF] : .
Position X {um) Y {pm) Zijum) «  ZDC Offset (um)  Wel ID Well Position |1D We.
. . . I 1 -70283.26 -36863.87 8506.19 = B2 B2-1
with [ZDC] to maintain the focus stability | : amRTL mes G o3 o3
3 -44414.71 -40208.95 506,19 - B3 B3-2
4 -41086.71 -40208.96 8506.19 - B3 B3-3
6. Click [Start] to acquire MIA images ; e e =
7 -41086.71 -36830.95 506,19 - B3 B3-6
» Can be combined with multi-channel, time-lapse & AF | | e semee 02 : o it
10 -41086.71 -33552.96 8506.19 - B3 B39
Process Manager
<

List sorted by: Z (um), ascending

Stage coordinates ZDC offeet

I W

Camera: DP72 -
X: | -47590.40 pm Read Offset Go to Position

Resolution: 1360 x 1024

HOR: Disabled Y: | -26764.30 pm Update XY Use registered Z Delete Position
Experiment name: z 8505.19 pm Update Z Delete Offset

Goeriner
1@ Automatic Processes

() Manual Processes

@] ==

Set [ZDC offset] to maintain focus

[Time-lapse] & [AF] stability for live-cell imaging




Process Manager

Acquiring a Z-stack Image

:::fltr:?:i;n: []J.;gjx 1024
1. Go to the [Process Manager] tool window, which is o et
located on the bottom right of the user interface R
2. Select [Z-Stack] ——
3. Click [Live] and move focus upwards/downwards to E & | = ‘ kO
S
set the upper/lower focus position, respectively . .
Define:
4. Apply the recommended step size or set the distance H pe e
Center:
between two frames manually i v
+ Click [Go] to the top/bottom position for confirmation =l " %
+ Suggestion: DO NOT select O Extended Focal Imaging E:;;?S S T _ |
428 e (u]
The Z-stack image can be processed into EFl afterwards if Recommended Step Size:
needed. However, if EFl is selected, only one image will be [Sbei;i:”m [ Pniizf JSteprsize
. . . . 0.4 pm -89.2 pm
generated, with focus maintained throughout all its segments. ——
5. Click [Start] to acquire Z-stack images Total Z slices| = Ei:jl
[ |Extended Focal Imaging

» Can be combined with multi-channel or multi-position
for multi-dimensional images

W e e e

& Experi..}{ il Proce... I;_B Micro‘../(h Adjust... /

i
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EFl Processing
(Extended Focal Image)

SR |
T+ 2 & @ Mon -
Apply on
i@ Al frames and channels

(") Selected frames and channels

Dimension Selector
Create new document as output

Create new document as output

[Reflected light (Fine) - /

Reflected light (Fast)
Reflected light (Fine)

Refecedigne) ’ Define an algorithm for EFI processing:
Extended output: LTEEJHL:.['BFEd Jlﬂlut {quadratid . .
FlEeightnap » Fluorescence image - Reflected light

\> Bright field image - Transmitted light

Settings

Algorithm:

\

| [ Spike filtering

J

Clos ][ Apply ][ Diefanlt
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Stage-top incubator

Carefully rotate clockwise
to remove the glass cover
for 35mm dish after use

» The water bath volume is 40mL.

> Itis suggested to add a maximum of 20mL in case the liquid
spills out during stage movement

> Please use only TYPE Il water (ddH,0 )

» The evaporation rate within the water bath is approximately

0.5to 1 mL per hour.

Stage top incubator
Temperature and CO, control,
typically set to 37°C, 5% CO,

(D Thermo Box

Activate only if the image acquisition
time exceeds 72 hours.

Use soft cloth to remove remaining water & use a small
amount of ethanol with soft cloth (Kimwipe) to wipe after

Finally wipe it again with dry cloth. Keep
the Water Bath completely dry condition.
CAUTION!! the remaining water can result
in molt, breeding of bacteria

© Cl%an the top heater
vv|th |mvv|pe and ethanol

Hold the frame and clearn Top Heater with soft close + ethanol.
NOTE: clearn it gently to prevent brekage (Top Heater is mhde of g glass).



Process Manager - XYT (Time-Lapse)

OLYMPUS cellSens Dimension

File Edit View Acquire Image Process Measure
(-3 MOl@ QR Lire 8] X
<005-123:
- mS W B S 2

ﬁ 4

Live Snapshot

[IMovie recording
‘Camera: Hamamatsu ORCA-Flash4.0

88 Homamatsu ORCAFiash4.0 v |

Exposure: 100 ms -
(®) Manual
(O Automatic

Erm=l

Exposure time:

Resolution: 2048 x 2048 -
Live/Movie:
2048 x 2048 v|
Snapshot/Process:
2048 x 2048 v|

HDR: Disabled -
[JEnable HOR
Determine Exposure range;

‘ Sutoyatically |

\ AT |

Total Emer s

Pixel Clock -
Pixel clock:

400 MHz v

'Hamamatsu ORCA-Flash40 & .
Hot pixel correction:
‘Standard v|

l. Camera Control /= Position List Vi.../ 4

|Eiﬁ Gallery
Ready

00000:00:00.321 |= @ £
Interval:
00:00:00.321 |5 O

Cydes:

2

00:00:00

Start delay:

As fast as possible

2. Cycles:

Duration:

0:00:01

1.

3. Total ti

Set an

for eac
For exa
5 minut

capture

16

- O X

_/Acquisition VWeII Navigation VProcessing VCount and Measure VReporting ][ Layout vl

PH A FITC-long N mCherry W) DIC N DAPI [\ GFP |\ TRITC A Cv5 A3 PP W) YFP W BFMono | ' []BY] « =
1180910 F6-2 05.vsi__x \ M 20180910 current 24.vsi x\J@Live (active) x\» <7 v Process Manager z8x

i [@Plve] © SH & ”

Start

Camera: Hamamatsu ORCA-Flash4.0
Resolution: 2048 x 2048

HDR: Disabled

Experiment name:

I Experiment

(®) Automatic Processes
(O Manual Processes

)| =||= ||| AF

Recording time:

[cooo00000.21 2 @ &3
Interval:
[woomazi |5 O
Cydes:

O

[Istart delay:
00:00:00
[[] As fast as possible
| Duration: 0:00:01

lated
(@e. |DPo. (@i (aiAdi. /

|Q.50.3% (10.1x) | — ‘
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How to clean the silicone immersion objective

60X

(1) Wipe the excess immersion oil off with
a clean lens cleaning paper

(2) Take a new one and fold it up

(3) Rinse the corner of folded lens
cleaning paper with 95% Ethanol, then
gently clean the objective with a spiral
motion from the center to the rim

(4) Check with another new lens cleaning

paper

e e

4 )

Don't add too much immersion oil

to the sample; a small drop would

be enough! y Olympus
Silicone

Immersion Oil

These are not Kimwipes




Save Current Layout As...

" Inverted Microscope Olympus 1X83
System Shutdown / s

Exit cellSens

a. Before exiting the software 2 YM2019 [Layout ¥ ] = Reset Current Layout
b. Change to 4X objective, and lower it down to Z position =0

Processing

Count and Measure

Reporting

@ Touch Panel Control Tap on [OFF] to shut down TPC. (oo |tz 2
Wait until it shows [Evident] on the screen, then press the switch in the back once. \Mj:

©® Turn off the LED light source

(® @ Turn off CBH and U-CBF (microscope control)

3 Turn off the Automatic stage

@ Shut down the computer

@ Turn off the EMCCD (Hamamatsu ORCA-Flash4.0 V3 sCMOS)

Shut down the live-cell incubation system if used.
9c0.
Stage top incubator
(D Thermo box

Ensure all devices are properly turned off before leaving, and remember to sign the usage record.
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Output folder

Suggested format:
* tif

Export

FV
a—

FVW315-DT

B- C\Users\BX63\Desktop

Date modified
2017/12/06 17:01:59
2017/12/07 22:27:19
2017/12/14 11:40:43
2017/09/04 13:56:06
2017/11/24 1210:31

Name
20171206 10x error
20171207
20171214 test
BX63 scale bar
crop

File name : Process_1143G1L1.iif

‘ Save as type:  TIFF (*.tif *.tiff)

Type

Size[KB] 4

OutputSelection

LSM

ROI stands for region of

interest, includes scale bar

Information

Bit depth 24 Bit/Pixe

or any annotation you draw

ROI overlay
No overlay

« Overlay Color scale

on the image

All ROI Selected ROI

CH / Range
¥ mCherry

¥ DAPI

Range selection
Current Frame  Selected Frame
Start
0
0

il

4p 4 4p

OutputFormat

Procedure

RGB Color with Merge ¥

_I::
Compression

None
JPEG

CompressionRatio

% * 1% (lowest) - 100% (highest), 70% (default)

Movie

Frame rate

Frame/sec * 30-0.1

24bit Full Color ¥  Amount

Save properties as ASCII text

Comment

Save to export




Fluorescence Filter Set
» DAPI

100

LA e

40

Transmission (%)
o
=

30

20

10 L
] . n
0

350 400 450 500 550 600 650 700 750 800
Wavelength (nm)

» GFP

100 ,.'--....lia ——
a0
a0
70
60
50

40

Transmission (%)

30

20

Lon

550 600 650 700 750 800
Wavelength {nm)

[===

0
350 400 450

o
=]
=]

@ [Cxcitation
@ Emission

» TRITC

100

90

a0

70

60

50

40

Transmission (%)

30

20

10

0 A L_I\J\._J
350 400 450 500 550 600 650 700 750 800

Wavelength (nm)

» Cy5

100 e,
90
80
70
60

50

40

Transmission (%)

30

20

0 A AN N
350 400 450 500 550 600 650

Wavelength (nm)
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Fluorescence Filter Set (2) ® Excitation

@ Emission
» CFP
p—llii

10 A
1 -A) N v al

350 400 450 500 550 600 650 700 750
Wavelength (nm)

350 400 450 500 550 600 650 700 750
Wavelength (nm)
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Fluorescence Filter Set (3)

@ ECxcitation
@® Emission
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Fluorescence Light Source

X-cite® 120 LED Boost

0.8

Relative Intensity

|'

S0q

Wavelength (nm)




Combine Channels

Please first open grayscale images in the software 24
they must have the same resolution and bit depth
to enable image overlay.

=2 cellSens Standard

File Edit View Acquire
@ S-Ho @2

[5 HER2 (3x16-bit) - DAP]
\ Mode 14

Combine Channels

- &g =

Preview

Image | Process Measure Tools Window

SAVIEY

£.tif*

3| Adjust Display

2y Pseudo Color...

Geometry »

Crop...

Calibrate Image...

2y
S

Change Basic Unit > R R

Separate
& Combine Channels...

S

qu i
e s e

B =

SH=|X d ust XY shift (optional)
) Input Pixel shift

: Duplicate
5 Available images: -
DI _________ loages ame  Color X Shift ¥ shift] Intensity - | iy | -
. &> |HER2 (3% 16-bit) - DAPL tif ~ |part 0.0 0.0 50} €| (o]
4 HER.2 (3x16-bit) - DAPL tif |E|

. HER.2 (3x 16-hit) - FITC. tif
- HER.2 (3x16-bit) - Texas Red (Sulfonyl chloride). tif
2! c-:.nuertb:-RGEtl-b 3. Convert the |:esult image X: 0

: to a color image .

: TrErEmESon: 2. Choose color for each imagey: o
3 |ND transmission - | V| Clip edges
= [ (] 4 ] Cancel | | Apply

4. OK
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