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The principal of confocal microscopy was patentedarvin Minskyin 1957 but it took a

good few years before it was fully developed to incorporate a laser scanning process. The
technique essentially scans an object pdiytpoint using a focused laser beam to allow for
a 3D reconstruction. In a conventional microscog®i can only see as far as the light can
penetrate whereas a confocal microscope images one depth level at a time.
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symultaneouse cameras, Frap, FlipyeSr (GATACAsysteand microablation

with Uv-laser

X
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Microscope: Full Motorized InvertedNikon Tlfor brightfield and fluorescencénot DIC
and Ph contrast)
PFSPerfect focus systento maintain focus for a long time
Spinning Head: CSWXThe CStX1 Confocal Scanner Unittige high speed model of
our csuseriesconfocal,dedicate for live cell imaging!
LIVESR ModulThe LiveSR idbased on optically demodulatestructuredillumination
technique with online processinGombined with spinning confocal enables
SuperResolution to bechievedat high speedndlow photo-toxicity, making it the ideal
solution for live high resolutionell imaging. Moreover, because of the nature of the li
modulation, no line or pattern artifact is created.
Maximum resolution up to 105nm
Atmosphere control temperature and Co2 contrevith tokai Hit controller
Perfusion:Thechamber is suitable for intraducin@erfusiontubes
Stage: XY mot stagér multiposition recordings
Z Piezo stage for fast z stg&ange 150m)

Camera: Photometrics Prime 95B

95% Quantum Efficiency

11*m x11*m Pixel Area

Roi is atved for acquisition900x600 pixel
Software: Metamorph
Water pump:to use with water immersion obgives(perfect for live acquisin)
Tilles acquisionto realize mosaic acquisition (xyz)
Dual Camerato make simultaneous acquisitiomgth 2 chanels
- 405561/ 405642
- 445561/ 445642

- 488561/ 488642




1. Objectives:

Magnification Objective Type Aperture | Immersion| Coverglasy Working Distance
10X S Fluor 0,5 DRY 0,17 1.2mm
option 25X HC FLUOTAR 0.95 Water 0.17 2.4 mm
60X PL APO 1,4 oil 0,17 0,13 mm
option 63X HC PL APO CS2 1.2 Water 0.140.18 0.3 mm
100X HC PL APO 1,49 oil 0,17 0,1mm
100X HC PL APQeica) 1,40.7 oil 0,17 0,1mm
2. Fluorescence filter
DAPI
GFP
mCherry
3. Contrast Method:
Brightfield TL H
PhaseContrastPh § Not possible
DIC N Not possible
Polarization n Not possible
Darkfield N Not possible
Fluorescence H DAPI, CFP, GFP TEXAS REI
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1 Principe :

Camera

Lens

- . Dichroic mirror

- Pinhole array disk
| 4 times wide L:
ﬁ) Objective lens H
Ve Sy somp
e ”’ ample
Conventional model Wide-view model
(CSU-X1) (CSU-WT)

1 System ILAS

The iLas MODULASRstem is a uniqgue mulipplication device that
offerscomplete control over any laser illuminatioi® evolutive design
allowsresearchers to choose arsiimultaneously combine :

A Single molecule imaging

A FRAP

A Photo-activation

A Fast spinning disk confocal imaging

A Widefield imaging

A DUAL CAM

APhoto Ablatbn with uv laser 266nm 15mwW

1 LightSource

405 nm¢491nm¢ 561 nm¢ 635nm

|
DAPI ¢ GFP ¢ Alexa 56Xk Alexa 644



9 Détection camera 1

Position | Filter name Wavelength range, nm
1 QUAD 4-band filter suited to the 4 laser excitatiq
2 527/645 dual bandb067 548 and 620.5 669.5
3 525/50 500-550
4 605/64 573- 637
5 725/150 650- 800
6 452/45 429.5474.5

1 DetectionCamera2 ( only for dual cam)

Position | Filter name Wavelength range, nm
1 open Brigfield
2 none
3 none
4 609/54 582-636
5 708/75 670.5745.5
6 none




Procedures of starting spinning disk

w

© N o 0 &

Turn on the system (multiple pldg

Turn on the system (multiple pl@g

Switch on thecamera (the orange led bling, please wait 30seconde befor switch on
the pc)

Turn thekey of the spinning head (CSLD ¥n theposition «ON>»

Switch on thdasercontroler and switch on the laser do you want to use

Switch on the Microscope

Turn on the computer

If you use the atmosphere control, turn On the Co? Valve und the multiple plug



The Microscope: Nikon Ti

Description of principals fonctions:

1- T+E microscope Body

3- T+T-B Eyepiece Base unit

4- Binocular tube

5- Eyepiece 10x

6- Transmission arm

7- Lamphouse 12v100w

8- Power supply

9- Condenseur turret

10- Stage

11- PFS (Perfect Focus System) and focus ofi




{display brightness selection)

Front Operation Panel:

(1) Status display panel

(2) DISPLAY swiiches

(display item selection) Q
(3) BRIGHTMNESS switch | -~

{6) Optical path selector

(4) Z-RESET switch
(Z-axis position reset)

et (5) PF 3 control switches/indicators

(7) Intermediate magnification

switch/indicator

(1) Status display panel

The microscope status appears here. Multiple
display patterns are provided. Select the pattern
that best suits your need. When the microscope
is turned on, the initial pattern will be displayed.
{See page 58.)

(2) DISPLAY switches (display item selection)

The up/down arrow switches change the display
content of the status display panel. Multiple
display patterns are provided. (See page 58.)

(3) BRIGHTNESS switch (display brightness

selection)

This switch changes the illumination of the status
display panel and LEDs on the body between
bright, dim, and off. Use this switch to darken the
room for epi-fl microscopy or so on.

When the switch is pressed, the status will cycle

in the following order: [Panel ON, LED ON] —
[Panel dim, LED OFF] — [Panel OFF, LED OFF].

(4) Z-RESET switch (Z-axis position reset)

Press this switch to reset the Z-axis position on
the status display panel to zero. The Z-axis
position display will be increased when the
nosepiece is elevated, and decreased when the
nosepiece is lowered. By resetting the Z-axis
position display after setting the focus, you will
be to use the set position as a reference point.
For details, refer to Section 3.10, “Focusing
Mechanism Operation.”

Figure 3-9 Ti-E optical path selector switches

selector knob (1.5x «» 1x)

(5) PFS control switches and indicator

(6)

(7)

These controls are used for in-focus observation
with the PFS (Perfect Focus System). For
details, refer to Section 3.14, “PFS Operation."

FOCUS indicator: The indicator shows the
in-focus status. When the objective is placed in
the focus range, the indicator blinks. When the
PFS focuses on the reference position, the
indicator tumns on.

ON switch: This switch turmns on/off the in-focus
(PFS) function. The switch body is lit when the
PFS function is ON.

MEMORY switch: Press this switch to register
the distance (offset) from the reference position
to a given focal position. When an offset is
registered, the switch body is lit.

RECALL switch: Press this switch to restore the
offset.

Optical path selector switchf/indicator

This switch changes the output port for the
image. The switch for the selected port will be lit.
For details, refer to Section 3.4, “Optical Path
Selection.”

Intermediate magnification selector knob
(1.5x ¢ 1x)

Rotate the knob to change the magnification of
the microscope body between 1x (1x objective
magnification) and 1.5x (1.5x objective
magnification). The setting of this knob is applied
for all output ports.

Switch Light distribution
(1) EYE Eyepiece observation port 100%
(2) L100 Left side port 100%
(3) R100 Right side port 100%
Left side port 80%,
(@) L50 eyepiece observation port 20%

(3) or (4) may be set to R80 (right side port 80%,
eyepiece observation port 20%) depending on your
purchased configuration.



Software: METAMORPH

To open
DATA viewer

A The software sendnformations toMicroscope, buee A ONR 4 02 LJS R2y Qi &

x Metamorph software: Interface

Double clics on your METAMORPH ICON

information to the software. It can create erroBlease check the Magnification, and befor
to use the software, clic on one icomresynchroniz¢ Exemple:EYE GFP)

File Edit Regions Stack Acquire Devices Display Process Log

wlbﬁ)ﬂ@\"@

To open the laser power configuration
To onen the LiveSr windows (see LiveS

Short Cut to drive the
contrast method of
microscope

Shortcut to drive the
magnification
microscopel i Q&
important for the
calibration of your
image

Shortcut to
open the
Multi-
Dimensional

Shortcut to choose the software
configuration

Windows to
drivethe
Power of the
lasers




1.1 Multi DimensionalAcquisition Blvou

¥ Multi Dimensional Acquisition EI' = |@
Main
Saving [ Timelapse Summary... |
Wavelengths [~ Multiple Stage Positions
W1: SPI GFP [V Multiple Wavelengths = Fem Save or reuse
W2: 5PI Red i :
Lo |l o= Load State.. your settings
Display [~ Stream
Summary [~ Run Joumals
¥ Use Dual ZMotors  Configure... |

[ Enable hardware blackout when nunning an experiment

- :-'=.'.'_'_3| P Next |
El Bin:m il FH:H !I !I !I I'I:SPIGFF' 'l El ﬂ Acquire || Close |
ﬂl SNAP Acquire an image using the current settings specified in the Acqui
main dialog box
i‘ LIVE Showing a live image
!l FULL CHIP | Initialiez the full chip of your camera 512x512
!I Center CHIP | To use center chip of your camera 256x256
!l ROI CHIP To use only one ROI chip of your camera
8 Acquire ACQUIRE Start MDA experiment
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1.2 Saving:

Bl Descrption:  “Images automaticall saved with base fie”
Saving Mut: Dimensions Expenmert a
Wavelengths

W1: SP1491 GFF -
e et e E:\USER-DATAS\Temp
LSeries 7] Increment base name f file exists
Display Base Name: Temp
Summary

LYy GKAa ¢AYyR2gaz asStSOd RANBOte&e G4KS {I @S
possible tause the base name and the software automaticly increment the number
of the image.

1.3 Multiple Wavelengths

Main
Saving
Wavelengths
W1: SPI GFP
W2: SPI Red
Display

Summary

Mumber of Wavelengths:

[~ Allow separate binning for each wavelength

In this windows you select the number of channel (wavelengths).

SPI= spinning Acquisition
Main T

S Borinaton: ([SeL451 G 2 SPI 405 DAPI = Spinning DAPI
_Wavelengths o [G" 1() '] B .

W1:SP1491 GF Digtizer: |zooqu(12u) v| SPI 491 GFP= SpinnBgP
e e CIC SPI 561 C¥3Spinning CY3
prm=mam— o TC!I‘%]H Irtensity
Display Ao Bpose: ([No Ao Expose - e SPI 635 CY5 Spinning Cy5
Sy e (Voht s Bl (corons )

[7] Z series with the wavelength

- After select the illumination you want to use

- Use the Gain 1 (1x)

-, 2dz OKIFy3aS G4KS a5A3A0AOSANED 20 & dRIS TATIIQkif (6 SAGGGCEaN
MHz (16Bit).

- You adjust theexposure time (you open the live image for parameter this value )
(please do not use the Auto Expose)
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1.4Timelapse

£F1 Multi Dimensional Acquisition E' = @
Main
Saving l [V Timelapse l Select this option Summary.. |
Wavelengths [~ Multiple Stage Posttions
Wi1: SPI GFP ¥ Muttiple Wavelengths o Side. |
W2: 5PI Red 7 Sen
—_ I Z Seties Load State... |
Display [~ Stream
Surnmary [~ Run Joumals
v Use Dual ZMctors  Configure... |
— Experiment Length
Saving Mumber of time points: F 3:
Timelapse
Duration: E 3 seC <
Stage
Wavelengths Time Interval: IEH] = Isec LI
M Estimated minimum interval: 1.20 sec
W2: 5PI Red
Z Series
Stream
Display
Surmmary

Enter your acquisition parameters.

Be careful, the &€stimated minimum intervat is wrong value. The systéti2 Sy Q (i
consider mechanical movements.

Please test your timelapse with 2 timepoints for estimate the good minimum
interval.
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1.5Stage

Main - .

Timelapse % |'5'14-5‘42i|

Stage Y: ,_23?3—55j|
Wavelengths - m

'W1: SPI GFP

WeSPIRe | 2 746 2

ZSeries | Offset Zfortravel to this position =
Stream Stage list is empty.

Distance: None

| Posttions:
Display

Surnmary >
[x]
|
ﬂ f.'p Move to Postion Sort Load... Save...

[ Use advanced stage position/wavelength table acquisition parameters

Select your sample area and clic *hbouton, the software consider the X,y and z

position.
You can naméiferents positions on Position Label, the software increase
automaticly.
1.6Z Series
Main Interactive settings
5aving Cument Posttion:  |120 3: um Increment: 0.2 -
Timelapse
Stage Settings for acquisition seres
Loop order
Wavelengths (" Acquire wavelength set at each Z
Wl SPI GFP ¢ Acquire 7 sefes for one wavelength at a time
W2: SPI Red [v Keep shutter open between steps
Z Series e 2 = [V Range Around Currert |
Stream
Top: 1 < Set Top To Curmrent |
Display
i Bottom: 1.2 3, Set Bottom To Cument |
Step Size: 0.2 3: Center Around Cumrent |

MNumber of Steps:  [12 3:

Mo recommended Step Size due to unknown MA or Mag. setting

The £ of each stage position will be the center position for each £ Series.
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There are two modes for the z stack acquisition

- Top and Bottommode: activatethe dive imagé adjustthe z positiorusingthe up and
downarrowsof thed / dzZNNBYy i t 2aA A2y é d

Interactive settings
Cument Postion:  60.0003'%| micronincrement: 0.5 -3-

- The second mode,if you know the thickness of your sample foti Q& LJaslimdated f S
by the «top-bottom » mode) yowselectthe « Range Around Current box and you
indicate the range valud’his mode is recommanded if you want to combine multipositions
and z series.

1.6stream: Rapidly acquires

Mal;aving :; g:::z 'IZ'|rne Configure Camera Mode... |
S [~ Display preview during acquisition
Timelapse |w Stream Muttiple Wavelengths
—Stage User Program Name: I[None] ;I Update preview every |1 2 frames
Wavelengths Frames to skip when resetting Z: lﬁ 3: [~ Enable Z Premove

W1: 5P GFP

W2: SPI Red Stream Intensifier Gain: lﬁ 3:
Z Series Stream Exposure Time {ms): |5_D 3:

Stream Status:
W . tream configuration QK -
Summary

Stream To: IHard Disk VI Start Frame: ID 3:

Memory Required 12.00 MB Memory Available 0.00 KB

Select what you want to do and set in the different tal@3meapse, Zseries, Wavelengths).
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2 Acquire:

01 Multi Dimensional Acquisition

Saving

Wavelengths

'Wi1: SPI GFP

W2: SPI Red

Display

Summary

I~ Timelapse

I™ Muttiplz Stage Posttions
W MWuttiple Wavelengths
I~ Z Series

I~ Stream

™ Run Joumals

[V Use Dual ZMetors  Configure... |

[™ Enable hardware blackout when running an experiment

- Prev :_el - Next |

=G

Summary... |

Save State... |
Load State. . |

®en[ o % e[ = M| H H| [eee o] EEA@M@ | Close |

When the settings are completedlic on the acquire Icon

—

Q&
§ af{lt

LJ2 a a A

(i
K 5 S

N

(et
QX

f S
al

(@]]

(0p))
™M~
—

[,J

Q¢

71 Multi Dimensional Acquisition

Main
Saving
Wavelengths
W1: SPI GFP

W2: SPIRed

Display

Surnmary

[~ Timelapse

[~ Muttiple Stage Positions
[+ Muttiple Wavelengths
[~ Z Series

[~ Stream

™ Run Joumals

W Use Dual Z Motors  Configure... |

O

@S
2y @

[~ Enable hardware blackout when running an experiment

Ve ~

uKS

e =]

Summary ... |

I SaveState...l |

Load State... |

O2Y L) S
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3 AFC to maintaithe Focus duringtime-lapse acquisition:

X Principe:

Objective ]

o

x To Active the AFC

Perfect Focus System:

The PFS is used to keep focus for lergn observationd L G4 Q& I dzi2YIl GAOF f &
drift caused by thermal expansion of the stage or temperature change of the specimen.

The PFS uses nednfraredrays (870 nm) that do notriterfere with normal observation to

detect the boundary surface between the cover glasd the aquenous solution of the

specimen, and then maintains focus by automatically tracking the vertical shift of that

surface.

The PFS function can be used with any specimen that satisfies the following conditions.

Cells attached to the cover glass of a glass-bottomed dish.

+ Cover glass Thickness: 150 to 180 ym (No.15)
Refractive index: 1.5

* Culture solution Depth: 3 mm or greater
Refractive index: Approximately 1.33

s -
' Refractive index

Culture solution: approx. 1.35
o

Boundary surface '/,f

(Waterioll immersion)

Boundary surface - [ Z—= ] Water: 1.33
(Dry) / r
il \\N\Hl [on:msm]

t=165415um | Air: 1.0
(Standard: No.15)

| __——— Caver glass: approx. 1.5

Figure 3-45 PFS overview
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Starting and stopping #rocus Observation with the PFS:

Figure 3468 Preparation for in-focus observation

{1} 5tart the PFS function

FI..IZ‘LIE Q
hﬂn_ﬂ'r_ 'FeE._.u_L

oG ':_@ Q O ON switeh It

MEMOFT FECALL

{2} Place objective into focusable range

FOCUS
pinking

{3} Focus on the reference position (boundary
surface)

al
Fous TR FOCUS It

Figure 3-4T Starting the PF5 function

Select an objective, and place a specimen
onto the stage.

Place a PF3 ready objective into the optical
path. (See "PFS ready objectives” on page 83.)
Perform waterfoil-immersion procedures as
MECEESaAry.

Place an IR filter into the optical path.

Attach an IR filter (245 mm) to the filter slider on
the pillar illuminator, and then place the IR filter
into the optical path.

For epi illumination, attach an IR filter (225 mm}
o the filter sliders on the epiilluminator.

Place the dichroic mirror into the optical path
by moving the DICHROIC MIRROR - INJOUT
lewver on the top of the PFS Motorized
HNosepiece to the “IN" position.

Focus on the specimen by rotating the focus
knobs on the microscope.

Start the PFS function by pressing the
PF5-0HN switch on the front operation panel.

The PF53-0OM switch indicator lights up, and the
FFS function will start. The focus knobs will be
disabled while the PFS function is running.

B PFS function Is running

PFig@= Z: 124.373um
E188 Coarse PF5:0n

When the objective enters the focusable range,
the FOCUS indizator on the front cperation panel
will begin to blink. When the focus is on the
reference position (boundary surface), the
indicator will ight up.

When the PFS function is enabled, the focus
mechanism will be controlled automatically to
maintain the focus on the reference position.

* The “focusable range” is defined for each
chjective, and is the region within which the
PF% function is emabled for that objective.
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FIME!COARSE
salector switch

Figure 3-48 PFS Offset Controller

ON switch it

e
Y — —
FOCLS @O_ g D DM switch not
it
N —TRECALL

BE MR

Figure 3-4%9 Stopping the PFS function

Offset Adjustement:

Focus on the target of the specimen, by
rotating the offset dial on the PF5 offset
controller.

In step 5, the focus is set on the reference
position, not on the actual target.

To set the focus on the actual target, adjust the
offset by rotating the offset dial on the PFS offset
controller. For details, refer to Section 3.14.3,
“Offset Adjustment.”

T stop the PFS function, press the
illuminated PF5-0ON switch.

The PFS-0M switch indicator tums off, and the
FPFS function stops.

Be sure to stop the PFS function before
replacing the specimen or changing the
objective.

When observing without using the PFS
function, remove the dichroic mimmor cut of
the optical path by rotating the DICHROIC
MIRROR - INJOUT lewver on the top of the PFS
Motorized Mosepiece to the “0OUT” position.
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