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Introduction

Spinning disk mrcroscope‘s use a NkaOW disk covered.i
pinholes arranged In a spﬂal patter to srmultanee&s#
illuminate the entire field of view, maKing it much faster ooctor Dl ——
ieand gehtler ondive cells than a poistanhing confocal Em'ismpam _
from excitation path

fv » ‘ >~

ixon EMCCD
Camera

Key advantages: |
1. Fast acquisitiorl full sample illumination ;
makes imaging much faster than pcint Pinhole Disk [ B\ pinhoic

Lans

. scanning ideal for imaging dynamic lzve Dichroic—!

. ' cell processes, ¥
.-M N REduced pﬁotobleachlrj_fast agrng '

. and reduced dwell time compare to pc‘ﬂP‘ Objective Lens C__J
scanning means reduced photobleachlng of '
samples -1 . Specimen

3.. iXon EMCCD camera is more sensitive )
\ 8 "than the PMTs used in other microscogl:s
. ) :‘ this comblned Wrth reduced bleaching

makes the sprnnrng disk ideally suited to

imaging dim, sensitive samp <

~

) |

»



Key Limitations

Be'carefu

B 4

.

' B o
With 10x and 20x lenses, the spinning disk *

- . N N,
IS closer to a widefield microscope than a

confocal. *

Pinhole size is critical for confocal

efficiencyl the smaller the pinhole, the
better the optlcal sectlonlng and thereforg

«the higher the Z resolution. Bécause
pinholes in the spinning disk are a fix

ot

size, the objective lenses determine
confocal efficacy, with higher

, X

magnlflcatlon [enses correlating to better Z

* résolution °
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Clean and load yéur sample, coverslip side always

faé_e tow'atigi the'lgﬁic,, the labelling area preferably

towards the right hand side, push it into a corner
and clip it down.

Make sure to mount your sample Smm awg
from the edge of the slidgl You cannot iImage
N

gl v - 2 .
- close to the edge of the slid
- " ‘

SN Oy, move the joystick.while [00KiNgG down the
eyepiece and you can see your sample clearlys
FOCUS!




STEP BY STEP INSTRUCTIONS #-

e remainder of this guide will provide stdyy-step

Instructions for starting and operating the microscope.

Thisiguide may, be helpfu reminder of what you were

showed in training, but e Substitute f ompleting
) RN, -\,

your two tralnlng‘Sessmns ¥




Step 1I System On

on the microscope, follow the numbered switches in [ -

’
! P : 5’ O

‘/-?\ ¥ % ik .

2 1w UPS back up powe] quick press and :
release, wait 2 seconds to boot up.

Turn on number 2 within 10 seconds

To turn

.

Key on the same unit as 3

Key to the left of the microscope body

Microscope bodyl check no sample
has been left on the stage and turn on
the switch on the right side of the . W
. - v " - -
MIiCroscope, towards The bath

Camerel switch on the right side of
the camera unit

n

| ' 5
Button on the laser unit (to the right of
_4the microscope table)




Boary Measwe Reforegce Mag View [Deviees \indow Agplcatons 0SS Addons NISai belp

Ble Edt  Aoquire
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Foas

ti:‘,;iiﬁ‘mm%"n ﬁi‘:l‘“@“ SsSing

ASpinning DiskUuW

(o B ensuring that a live window appears :

TEJ:TQ = - : ;:;% — HOEOEE &
f‘w: ‘ : m[w‘) O

go back the AEyelk tab be

O O : = Sz
Then
‘:"“ (m] =

proceeding to the next slide

Filtecs, Shutters and Swilchers

1500
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Lo
T
Database:  C:\FrogromDote\Laboratory Imaging\Jobsijobsdb.dat  +
1 [ e i e [} e
% oy

Project:  slidescanning
»




Changing Lenses

Nosepiece C
4x 20 B0x 60x -

IBEEER”

If the display is not showing the current Z
position, use the arrows on this button to
navigate between different display modes

To lower the lens, turn this wheel clockwise
(away from you) until the Z number on the
display stops changi ¥ o
- ’
o 9.° . . - V,
4 .
o ek B Once the Iens is lowered to the bottom, you
e Tl can select a different lens in the MIS
. Elements software




Cleaning QOil Lenses

’.

Wipe away any excess olil with dry lens

tissue (normaﬂ"after your session) -
Wrap lens tissue around your finger
and soak up some ethanol, then clean
the lens from the centre outwards
Repeat previous step 3 times
. Clean once more with dry lens tissue
, 5.4 During your session if you are* : W
* switching between dry and oil lens

y

just wipe away excess oil on the lens «

; and slide and lower your objectives
' _before swrtchrng Clean the oil lens
*.\ properly at the end of your session.

-

»

THIS is lens tissue;

VWREZZZ wmeom

VWR European Cat. No.

111-5003 Size: 80x100 mm

Conten ts: 500 / PK
®
L_0087

S cleaning tissue, 541

Batch No. : OR




Focusing the Microscope

,, Pl T

L P

A Select one of the air lensk- 4x, 10xof, |
| _3..520x: We recommend using the 10x fer—
first finding focus
A Select AeyeslW
A Select an OC that matches a
fluorescence that you know will

-

visible on your sample
0 . ® ." - . .
. AR Whilst looking down the eyepiece, ral
- -_ e Tre—— - - -
“ the lens until your sample is V|S|B'_Ie
in focus. You should see the backgrounck
,fluorescence get gradually brighter as
o . you get closer to your focal plane

-




Switching to Live View

Switch to )\S’p{i nning «Di skW . A de “a
same colour fluorescence tifatyo ed to.find, focus down'the eyeplEBE.
On this microscope theréfs an bffset [o] 100um betweéh eyepiece foeus
and camera focus: ™S Oy can adjust yourfocus by hovering over your live

Wl o-v and scrolling the mous€ w
Focusul"button after switching to
into focus

A Adjust contrast by using the autcontrast button in your live window




s} compec NS Elements AR - [Lve - Fast]

" \«’ l”/ /.'
things 'you need

.,»_.,_ \ -w s N

hange 10 see your samle cIe

1. .""/Adjust your LUTs

\x

3. Optimise exposure times a

fluorescent powers

4

S A - 0 X
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Each Button acts as a preset for Spinning Disk Camera _

-

- .,J v -
Each OC acts as a preset forftamera Settinqs RN Binning co‘r];rbré ow many * ;
and laser settings, allowing you to store > adjacent pixels are averaged
and switch between multiple pbﬂc‘a%\° ety | - 5o ogetherl low for best
configurations - . . resolution, high for boosting

e i \ ' weak signal
This slider controls the exposure time wm%

of the camera increase to boost signal _ Bit-depth controls the way
: colour intensities are encoded by

This tab controls the area of the ., the camera. For most users, this
camera sensor being uskit is best e can be left on 1:bit unless told
not to use the full Senser, ag the im otherwise by a technician

wadUBIT TS CBIISIGE|§E|y l'éuuegc."ﬁa-%i oL i 15.19 34 . Gain settings can also be left on
- CRKeRigeEareer TN TV ' ' % CMS unieBs told otherwise
‘\

» ! . 74 ; i
Thé laser panel allows you to turn 20 o Filter’ SettingSth already been_
’ 0 ¢  optimised for'the colour e . ¥ ¢

individual laser® on and off by > 28 OC name

 alicking the butf well as using4 — e
the slider or text box to c | laser , feron [# &

power .

‘ [® 4o5 om | % [9%]




Red exclamation mark

When you changefthe settlngs W|th|n Right C|ICk on the button and S8 ect . .

an OC, this red exclamatio rpaykm Y A on cufrent” camer al

appear on the OC button » ‘e settlng to save your ed
‘ remove the mark




Using the Mouse Wheel in Live View

$

To ensure the mouse wheel is’properly sgt up to"
control focus in live view: &
’ v ’ e E e
Gwo _tfo _t#e ADevicesW nmenu
top of the,screen ‘

AEnsure AEnable Mouse\,Joy
ticked

A.Jn the joystick m&AU highli hted in the image

ale | Drive™ior ¢o )l.eVver.a noo e‘)f ‘

. Z values or P|ezo Z for fine control across ¢

shorter distance . |

]

), WMowse Joystick Setup
MWhieh the focus will shift for each
e wheels




Using Live View

1 6100W! Ye WGI It t Wbx RZ
appear, giving you a live view of your,s

' usmg your curre settlngsa hannel
selectld'hs . \

- , - - .
This button will adjust your contrast
settings to allow you to see your sample
better T this does not change your intensity
data

Clears all'contrast adjustl
\

’

’
'

an foggle betw e’ available ghannels
hereggin this example.l only hagkone

channel enabled - 2N
=

\

»

-

m»- 0.50 ym/px  Mono 12bit: 1192 x 1192 pixels

!
3 Whllst in L|ve mode, you can use your

= ’
mouse heel to adj ust microscope focus
ﬁ'lll®@w QA-W J P

mo:’

1 B

When selected, this allows you to click and
\ drag your image to pan around your samplg

in live mode

j\There are various options in the right hand
; panel for adding shapes, scale bars and

regions of interest to your image

J"

>mfQ

Autofits your image to display the full field
of view of the microscope within the
{\Wwindow -

»

A ] : ) . '“‘

L
Hovering your mouse over anypal ofae‘
image will display the raw intensity Valuge c')f'

-

that point at the bottom of the window:

This number shows thexy dimensions on your
sample thateach individual pixel in the image
0. Adjacent number shows total image

correspornos
size in pixels




Right-clicking anywhere on your live image provides a variety of extra‘
L

Sai@mnsS
EERe -~ " .
, “\ » als .
S 0 easily centre the micro‘scope

FOV on,a chosen point. You can also do this
by double-clicking anywhere on your image
while in live view

A )

Adds this point to the ND acquisition XY
tool, saving this location for imaging later.

This tool is discussedjig st'eﬁ 14

' ',
L it .

{ -




Using Live View When Frozen

1 \
Functionality changes slightly when the i frozeh *
- -
A You’lose the ability to p’an around your sample * b .
- .
A ouse wheel'now zooms in ana out on your image rather than
affecting focus»

A Crucially, your sample is not being exposed to the laser




Adjusting Look Up Tables (LUTS)

LUTs do not change your signal intensity data, just how your image Adjust )ﬁour contrast to better view your samp ickon‘auto ¢
looks on screen. Make sure you can see your full signa{intensity by contrast, or you can manually increase contrast.by dragglng. this
dragging this bar to the top ' U * line tortl e ‘!

AN avmwn, U

I T T T T T T T T T T T T =
1000 1500 2000 2500 3000 3500 4000 . 1000 1500 2000 2500 35_00 4000




LUTs in More Detall ,
Auto-contrast To keep manual analysis consistent, you can save LUT

+ " 4settings t‘o'u@ across diffefent images 4

Continuous auto-contrast while in live viewrt can cause a

flickering effect . - .

’ ’
: - , G: 1.54 4095
o . 9 4 Highlights saturated image regions.
. Delete all contrastadjustments Saturated regions do not provide
\ valid intensity information
Makes dim targets brighter, \\
keeps bright targets the same \ The camera is black and whita
» 4 \ T~ you can assign whatever colour
: b ! you like to your image here
"
‘Always needs to beat the to
w like this -
— \MM . he p?étogram to this space
’ )
Alter contrast by changing M h \ A

min/max displayed values.
Pees.nokaffect rawada

+L
N, S
\.

=
p

i s T

) 400 800 1200 1600 = 2000 = 2400 = 2800 = 3200 @ 3600 4000

E / VAR

" Drag and change the t res‘ d.far bettefVisualisation. -dxis is relative to the 12bit
e detector used by the A1R, so the [Imit1S:408B1ry not to go above 4000 to avoid saturation




How to tell if you have enough signal

| kKm going to
- channel to demonstrate
how to check if you have
enough signal intensity for
analysis and how to
optimise the setup if you
donkt have e
too much signal.

The LUT mééf}‘m'ake your
~image look bright, but your
’Q signal intensity might be

very weak, you MUST
measure the signal intensit
to know for sure.

P




Hover your mouse over your
background and read the signal
|nten5|ty number here (137)‘
Repeat in a few places to work
out a rough avera?e

background.




@V@WX'M'AEﬁ‘é’ +%1:153%v_:

< Baka
® Saeadli
Now hover your mouse over a f

foétjséd targets ,youkd |
Work out a rougﬁ'average signal intensity

(883) for your targets. It is important to

measure the correct intensity, so if you

need to zoom in to be more accurate,

you can use ctrl + mouse wheel or if you

are not on LIVE, then you can use your

mouse wheel as a zoom instead of focus.

Y | Now work out the rough difference
\—O‘between your target and background
h (900/,150 = 750); Target s&al
<" Intensity Is 750 abovebackground, if

want to do any automated analysis, this
difference needs to be 1000 minimum.




you donkt

minimum of 1000 intensity

signal difference between

S q your target and background,

- then‘xqgru Qeed to INncrease
P ®, ,

your signal mtensy .




Optimisingl Not Enough Signal

I . k}-
— Em— If your Image is h fll; your signal

ard to and your LUT is not
z / -’ . - Y ‘ ’r '.\-
- it nsityis toe'lo ‘\T

- . »

0’

* You'can see intensity of individual points by hovering over them
and reading off the intensity from the bottom. If the difference
between your target and your background is <1000, your intensity
IS too low for robust automated analysis

BRf@>nigrEm

To optimise your imaging settings when your signal is low:

ATry using the AAuto Signal W butt c
I > e . aGtomatically”adjust your settings to suit your sample
: » Sl Right-click on the button to chqose whether your sample

v = © U isfixed o I \ o &
LIRS ST L is fixe O{ : . >

v

A Increase expdéure_ tihe

A Increase laser power

» . Consider increasing gain if your signal is still too low and you
e ford to’sacrifice image resolution

-




Optimisingl Too Much Signal

When your signal exceedjuthe maximum that
the camera can detect, you get oversaturatign.

When this happens, yoww% .
intensity data in all oversaturated reg 4

N




