ING'S
College
LONDON

“Wohl Cellular

Ima _‘1,11 g C entres

Upright Nikon A1R Multiphoton Microscope




Al1R - STEP BY STEP INSTRUCTIONS CONTENTS PAGE

PRge (@ oo STEP 1
Page 11 ~ ---------- STEP 2
Page 13 ---------- STEP 3
Page 17  ---------- STEP 4
Page21  ---------- STEP 5
Page 31  ---------- STEP 6
Page 35  ---------- STEP 6
Page40  ---------- STEP 6
Page 43 ~ ---------- STEP 6
Page 45  ---------- STEP 6
Page 48  ---------- STEP 7
Page 50  ---------- STEP 8
Page 70 ---------- STEP 9
Page 73  ---------- STEP 9
Page 75  ---------- STEP 9
Page 79  ---------- STEP 9
Page 84  ---------- STEP 9
Page 87  ---------- STEP 9
Page 89 W ---------- STEP 9
Page92 W ---------- STEP 10
Page 100  ---------- L\Y(0)242)

Page 102 ---------- Contact

System On

Focus On Your Sample

Change From Eyes To Camera View

Choose A Laser Scanning Mode

Setting Up Initial Live View

Optimising Your Camera Settings ( When You Have Too Much Signal )

Optimising Your Camera Settings ( When You Don’t Have Enough Signal )

Optimising Your Camera Settings ( When There Is Too Much Background Signal — Use Offset )
Optimising Your Camera Settings ( When There Is Too Much Background Noise — Use Averaging )
Optimising Your Camera Settings ( Now Do Step 6 For Every Channel You Want To Use )
How To Avoid Bleed-through

Optimise Your Image Resolution

Acquisition Settings ( Save To File )

Acquisition Settings ( Order Of Acquisition Tabs )

Acquisition Settings ( Lambda A Tab — Laser Channels)

Acquisition Settings ( Z-stack )

Acquisition Settings ( Large Image )

Acquisition Settings ( XY Positions )

Acquisition Settings ( Time )

At The End Of Your Session ( Save And Shut Down Procedures )

More Advanced Instructions ( Reuse Pervious Camera Settings )

How To Contact George And Chen




Betfore Using The Facility...

To use the facility the individual must undergo training...
* Tour of the facilities
« T & C agreements
* First training session
* Second training session with user’s samples
* Additional training sessions may be required
« Additional lens installation training (optional)

* Access to booking system:



http://ppms.eu/kcl-wohl

Basic Principles Of A Confocal Microscope

Confocal microscopy improves image resolution by using a more focused excitation light source and allow users to observe more

selective emitted light. Confocal microscopy bridges the gap between widefield and electron microscopy.

Wide-field fluorescent Confocal Microscope

Microscope
Are Lamp

Excitation Diaphragm
[ . Excitation Filter

Camera

L3

\
N\
)

Black line = focal plane
Red line = above focal plane
Green line = below focalplane

’H I Laser

Excitation Pinhole

. Photomultiplier
Tube (PMT)

| Emissiox
Filter

/

Lasers produce intense monochromatic light which excites a small target

zone instead of flooding a large area like a Arc lamp.

The excitation pinhole force lasers into a spot shaped light source.

The excitation and emission pinhole focuses on the same exact spot on the

specimen, thus making them confocal.

If you enlarge the pinhole to much, the microscope will behave like a wild-

field system.

The photomultiplier tube (PMT) is the detector and amplifier for emitted
signals. The charge of the PMT affects the amplification (gain). PMT is

more sensitive for blue light (15%) than red (4%).

The emission pinhole act as a spatial filter, restricting any light not

originated from the focal point.




STEP BY STEP INSTRUCTIONS

The rest of this document will take you from focusing on your sample

to optimising your image to what to do at the end of your session.

Additionl , . .
dditiona The blue slides contains additional

Information

Slides information you might find helptul.




STEP BY STEP INSTRUCTIONS

STEP 1
System ON




System On

1. Switch on the A1R confocal system by following the numbered switches.

Do not switch on number 5 unless vou are trained to do so.

NIS
—

MIS-Elements

4. ALWAYS login to NIS-Elements Software “‘*“- before loading any
sample, this checks if all systems are connected.




NIS-Elements AR [Current user: Chen Liang] g X
Fle Edt Acquire Calbration Image ROI Binary Measure Reference Macp View Deviees Window Applications Addons NIS.ai  Help [~ -ﬁ! A A Am@m

Devi
OE]rf % = - - W E B myconfocal PEe] GREEN (Eyes) BF (Eves) RED(Eves) () B &7 &
x

» x
Alplus CompactGUI  x  Ni-EPad x

Mosepiece
10x 40x 60x 25x 100x
- W=
GREEN (Eyes) BF (Eyes) EURPERETSPTRTIN ¢ |
Escape
Zoom
Lox

Bino Front Rear
(om  [Em) [=]

Z Drive
Move by steplym]: Zfml:

[ custom Metadata
2 (AR CK -2913.78

Order of Experiment v | Timing...
01 1 1 w0 Acaracyfu]:

O® O 8 R &1 M 52 0.000 ¥

7% e After loading NIS Elements check <=e——-

.
sation hr

Filters

e you have the basic pads loaded... .=

Top:  M/A
: : : 1 206 [
Bottom: M/A 15 30.6

Sleep

® Skep

ZDevice: NiE ZDrive -

[] Close Active Shutter during Z Movement Direction: (5 Bottom to Top
[] Use HW sequencer (®) Top to Bottom

XYZMavigaton x | AlplusScan Area  x  XYZ Overview x

ND Acquisition Overview ~ Focus Surface Document Overview

Optical Configuration (OC) Pad — Channel settings ST

Acquisition Pad — Save to file, A, Z-stack, Large image, XY, Time

LUTs — Intensity histogram (X=intensity, Y=log intensity), Contrast -

Camera Settings — Scanning Mode, Speed, Pinhole, Gain, Laser Power

System Information »

Z Direction D « |2

N-EZDrive [om]  -2913.775

20.0x Ti Pad - lens changes, light path, perfect focus

NAD.75
WD 1000pm

|__PFS | :.n
Scan Area — Scan Direction, Zoom, Pixel Size i /5w 405 0m 5.0 S et 1m0 S

SelectOptConf(BLUE (Eyes)); Plan Apo VC 20x DIC N2 (1.269846 pmjpx @ 512 x 512) Xv=[29.216, 4
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File Edit r-quire Calibration Image ROl Binary Measure Reference Macro Wiew Devices

| ClE® % E'X'L-I:}

«
OC Panel x
= Eyes
DAPI (eyes) CFP (eyes)
Green (eyes) YFP (eyes)

Red (eyes) Brightfield eyes

window  Applications

Help

8-  NA Am

2 x
Alplus Compact GUI X | TiPad X
Nosepiece
10x  20x
=

40x  60x  40x 100x
—

Escape
® EscapeZ

Add to...and save software set up “i_ Ges

ﬁl!) & CFP YFP Imaging
Confocal (CFP_YFP)

B my OCs

i myConfocal (CFP_YFP) W 4

a4
=

ND Acquisition X 7 Intensity Correction X
6% Experiment: ND Acquisition

| ‘P Bottom

Save to File
Path: C:\Users\Niken\Pictures\Chen Browse
Filename: 19112018 003.nd2 + 2cord Data...

[] custom Metadatz

Timing...

O OF

b Reset

_ Range: 3.13
Step: 0.06 Hm | = 0.15 um| 87 Steps
ot Relative Positions:
ottom: 2788.28 um Top: 2793.40 um Top: 289240

- ﬂ Piezo |~

[ Close Active Shutter during Z Movement Direction: (@ Bottom to Top
[] Use HW sequencer @ Top to Bottom

Z Device: Nikon Al Piezo 7 Drive Bottom: +2887.28

Advanced
load * | Save T |Remove™ '\3“';‘Run2(urr «’/}t Run

LUTs x

FRAP Stimulation  Spectral @ Imageanalysis  Acquisition %\ myAcqu.‘ion”™ / Alplus
N oW

i

Right click on blank space to add missing
tabs and dock it in the docking panes at

either side ( but check they are not just
hidden behind another tab first ).

Right click to save
configuration (top)

and layout (bottom)

Apo 60x Qil AS DIC N2 (0.41 um/px @ 512X 5

0.0 o

L100 R100 Offset:
L80 Dichroic Mirror:
Z Drive
Move by step[pm]: Z[um]:
2 2[RIk 92,0
01 1 10 200 Accuracylpm]
0000 ¥
Shutters
@o-
Filters
Turretl E]. EEEN o«
Analyzer
Condenser
5 DICNZ X 1.00x .
Configure...

Alplus Scan Area X XYZ Mavigation X

W=— 2 E

Zoom: 1

Pixel size:  0.21 Nyquist XY v

Scan size: 1024 ~ Rotation: 0 X
Width: 1024 Height: 1024

Dwell time: 0.05 ps

Pixel size: 0.21 pm Optical resolution: 0.23 pm
Z step size: 0.15 pm Optical sectioning: 0.47 pm

XY=[0.001, -0.001]mm,

@32 AM
AT g, B




Software Hidden Panels

DU-897 Settings x

DU-897Settings x TiPad x
Nosepiece

20x 40x 100x 60x 40x
e -

Format For Live

Format For Capture  No Binning

Escape

Auto Exposure 60 ms
® Escape Z
Light Path PFS Readout Mode

E100 On Memory Recall
' . ® Focus
L100 . R100 Offset: 4B

L80

Dichroic Mirror: m

M Gain Multiplier
4

Conversion Gain Gain 1

Temperature -70.7 °C
Z Drive

Move by step[um]: Z[um): Commands ¥
3044.2 TiPad x

T . Masepieoe P
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. ’..-. :

2 3 4 5
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Shutters
® o

o to rearrange docking pane.

Escape

Light Path
E100 Memory Recal
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® O -
L100 ‘ R100 Offset: !l

L80 Dichroic Mirror: m
Z Drive

Configure...

CSU Pad x

Move by step[um]: Z[pm]:

e - -

® csu

0.1 10 Accuracy[um):

0.000 ¥
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Shutters
Filters, Shutters and Switchers x )
@® oA
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STEP BY STEP INSTRUCTIONS

STEP 2

Focus on your sample.

This will be included during your training session.

If you need a reminder, please contact us or watch the instruction video:

https://www.youtube.com/watch?v=KY98YZ8MO0Oh0&ab channel=WohlCellularImagingCentre




Make sure the stage location is within range on the ‘map’.

XYZ Navigation = Alplus Scan Area  x _
NZNavgaton x| Aiphs scan res x| XVEOWEREW %) e
o ; MD Acquisition Overview = Focus Surface  Document Owverview
ND Acquisiion Overview  Focus Surface  Document Overview
(] o = p 8]
oK @ I 'p_m' D- [¢] = @ T ]
* L ]

After you've loaded your sample, you
should see this H on the grey &
‘map’, if you don’t see this, please

double click anywhere on the ‘map’

to bring your stage location within

= n Move Stage to Selected Point
= n Move Stage to Selected Point
Leave PFS offset ON between points
range before the next step. ez PPS offsct O between ponts
% Graph / Dstz  AQI: 50,00 mm x 50,00 mm, Scan Area: 0.16 mm x 0. 16 mm

s Graph / Dat2  AQIL: 50.00 mm x 50.00 mm, Scan Area: 0. 16 mm x 0,16 mm




STEP BY STEP INSTRUCTIONS

STEP 3

Change from Eyes to Camera View




From this point forward we will be adjusting things on the computer screen so

we need to work in camera mode instead of looking down the eye piece.

Remain on STOP setting.

L]
‘ llc |< O n MIS-Elements AR [Current user: Chen Liang]

File Edit Acguire Calibration Image ROI Binary Measure Reference Macre View  Devices

Devic Window  Applicatic
W L E]l" % |_ - - |.__:ZI Hi n‘T .L_ .I{; myConfocal E
o ‘myConfocal’ ™88
= Ok = B
= myuonioca =l
= M= = MyOCs
‘myConfocal £ ‘myConfocal £
ND Acquisition = ND Acquisition =
E‘D Experiment: ND Acquisition h. f - e
Q| I'his moves from AN
~ &~ I ~— &~ I
=z =h | oz

eyes to camera.




Click on the green area “myConfocal”

e

. \ myConfocal I *

DO NOT CLICK ON

THIS AT THE MOMENT




Click on “Remove Interlock”

fle Edit Acqure Calibratio

n Image ROI Binary Measwe Reference Maco View Devices Window Aplications Addons NIS.a  Help e - ,ﬁn A AAD@
W olE® & = - I @R Wl EE BLUE (Eves) GREEN (Eves) BF (Eves) RED Eves) [E] W &7 & % 20 | + Customize ~

= X
OC Panel x

=1 MyO!
myConfocal & s EvePort || AG

ND Acquisition x

Alplus Compact x d
BE = £& _
S Eyes -O a Galvano
BLUE (Eyes) GREEN (Eyes) BF (Eyes) ol el
MyOCs
Sran Ars:

%
N : ND Acquisition ——
b Experiment q y— = u
R
A - it .

After clicking on myConfocal, WAIT for a few
seconds for the system to change from eyes to camera,
then click on “Remove Interlock”. Now your lasers

are ready to be used, they are not on yet, but they will
turn on when you are ready to scan your sample.

NIS-Elements AR [Current user: Ch - X

Fle Edit Acqure Calbraton Image ROL Binary Measwe Reference Macre View Devices Window Apolicatons Addons MIS.ai Hep -l A Ao
W vml‘ % - I @R Wl EE BLUE (Eyes) GREEN (Eyes) BF (Eyes) RED (Eyes) ‘ ) 22D | F customize ~

[ X
OC Panel x

myConfocalk eyt

ND Acquisition x

1 pact
BH = £&
© Eyes -0 a Galvano
BLUE (Eyes) GREEN (Eyes) BF (Eyes) con  ranhee || med
£ MyOCs
AG  »
e =]
[Nb | Experiment:  ND Acquisition - - |




STEP BY STEP INSTRUCTIONS

STEP 4
Choose A Laser Scanning Mode




Galvano: Resonant:

Precision point laser scanning faster laser scanning
Alplus Compact GUI X TiPad X (recommended for most imaging, less bleaching)
= Alplus Compact GUI * TiPad X
af Galvano
(D) a Even when Galvano
Scan Capture Find SES— Option scans your -Q Q Galvano
283 Eye Port AG Sample once and Scan Capture Find Resonant
Resonant has 16 times
X averaging (scans your & Eye Port AG |
Control br. @ Niel Dwell O Fraie, 220 Sample 16 times)
Fast Mode | 1.1 24 6.2 138 | 216 | 288 Resonant mode Still L
Keep rixel Brightness [} . Scan Size: 1024 v [ ]
Size 64 128 256 512 1024 | 2048 | 4096 Only take half the L
H - -
to capture. Norm -'I D, x Ed
Mormal A% ouw Ed —
/@/ 2 * Lh.Setup L] [--]->[2]-= [--]-=[]
* ChSetuo [ [--]->[2]- > [--]-> -]
Fps: 0.967; Frame Time: 1.0 sec Settings~
Fps: 0.476 Frame Time: 2.1 sec Settings~ I Binhol
ets compare NG 1.6 [1.2 AU
Pinhale 1.6 (1.2 AU o
268 um background noise AU calculated for: 4876 v 208 HM
AU calculated for: 487.6 = - : .
0 e and image quality... faYaYa) -1 1
b ol oo m— DU4| SD | VF
DU4| SD | VF




Galvano vs Resonant (with 16X averaging)

Resonant
(with 16X averaging)

Galvano Resonant

(no averaging)

2.1 Seconds 1.0 Seconds




Alplus Compact GUlI X TiPad X

®

Scan Capture

{’ifi Eye Port

e

Find

AG -

\

Control by: (® Pixel Dwell

Fast Mod= | 1.1

Size 64 128

2.4

236

6.2

~| Keep Pixel Brightness [}

1!

Galvano

Resonant

O Frame/sec

13.8

216 || 288

1024

22348 || 4096

When switching from
Resonant to Galvano, the
software resets these
settings every time, SO
please do the following:

1. Select Pixel Dwell
2. 1024
3. 1.1




STEP BY STEP INSTRUCTIONS

STEP 5

Setting Up Initial Live View




»
Alplus Compact GUI = TiPad X

-0 Q Galvano

Scan Capture Find Resonant
2 Eye Port AG - Set your Plnh()le S1ze to IZAU
Scan Size: 52w B
MNormal ﬁ 2x~ z X~ B2
v Chsetup [ | [i>[-]>[-1>[-] :
Click
Fps: 30.0; Frame Time: 33.3 ms Settings~
Pinhole 1.2 [1.2 AL TO set pinh()le to
AU calculated for: 4050 ~ 179 um - .
recommended starting point.
(Taa) 0009 P me——

DuU4 | SD VF




AP g Lor New Samples Use these initial numbers!!

HV 70

Offset 0

- 405 >0 | myConfocal ' ‘
® Laser 487.6 nm 0.0

Alexa 488 water

HV(G) 1 .. o : :
1) First input these initial setting numbers into your
Offset 0

* 487 1.00 channel set up and update the myC onfocal

Alx568 Laser 561.7 nm 0.0

button . (This gives you a safe starting point)

HV(G) 1 . :
2) Choose a single channel you want to see first.

Offset 0
3) Uncheck all the other channels but that one.

1.00

e.g. 488 channel ] oAb Laser 405.4nm 00

Alexa 488 water w Laser 487.6 nm 0.0

HV(G) 1

Laser 6400 nm 0.0

Offset 0

)

[ ] Alx568 Laser 561.7 nm 0.0

[ ] Alx647 Laser 640.0 nm 0.0




Click on SCAN to bring up your live window

Scame Cobraton foege A0 Grary Momsre fefwnm Mocp Vew Devkes Mrdow Agicatons Adrs NSa beb
CEI¢ B -~ v @u

£ (Eyes) 0F Bves) REDGives) [E]IM & & &
x = B

™
N Bell s mm - —

BLLE (Eyes)

Alplus Compact GUI x M-EPsd x

e
’ cowe | e

=)

st | A6 v

> &

St 1034 ¥ ]
Auto Contrl
Normal [:]

3" csenn 0

Fom: 0.966; Frame Tme: L0sec L et

orhole )

-
VF RNCO

APt Laser 02.20m 0.0
3 Laser 488.0rm 0.0
Range: WA
ange: = Jred Loser S61.4nm 0.0
Relabve Possons: (<] farved. Las 637.80m 00
T WA -
n
Sattom: A =
Offet 0
] Close Actve Shutter durng 2 Movement  Drecton: ) Bottom o Top 500
] se ® Top toBottom

XZMavgaton x| AlpksScanAea x XYZOverview x

ND Acaston Overvew  Fos Ssface Dot Oveve
Advanced >> 3

g % L o[
swe v : Fimnzcn T

Yo,
1) |

System Information »
2 Direction W« = -

NEDwelm] 213975

20.0x I [}

\ Geaph /Des 401 50.00 mm x 50,00 mm, Scan Area: 0.65 mm x 0.65 mm

famed | 0.634921umjpx Mano 1285t

X 1024 s (854, 437) Moo: 92
Fut Screan LUTs_AutoScaleQ;

X¥=[29.066, 44319 }mum, 2=-2913.975pm,

NB D o W




[ Nis-Elements AR [Current user: chenliang] - [Live]

File Edit Acquire Calibration Image ROl Binary Measure Reference View Devices Window Applications Help

e Ofi@m@ '-L-b

To visualise i — .

. (]
< - I = - -
© Eyes
{ ,
,/* DAPI (eyes) CFP (eyes) ) W y e . £ ﬂ n
uto Scale

Green (eyes) YFP (eyes)

[ . )
. 4. Starting to see something
Confocal (DAPI_GFP_RFP)

your image... s o :

Confocal (CFP_YFP)
LA ‘@myocs

: on the screen...
‘:5;( myConfocal < "

uisition X  Z Intensity Correction X

Browse

Record Data...

: 5. Now bring it into focus

o ‘ :i:v 2 C v .
=TI [
1. Click on auto contrast D= = E (hover mouse over image
— [

= L e and use mouse wheel to
Z Device: Nikon A1 Piezo Z Drive - V_ Piezo |¥| b /A
2. Slide this bar to the top S e

[[] use HW sequencer @© Top to Bottom

change focus.)

Advanced
load ¥ | Save ¥ Remove~

LUTs x

3. Drag the contrast line R = 6. Once in focus STOP

V v

towards the left. JL scanning to preserve
"“‘\ .

\Hl your sample.

,,,,,,,
0 500 1000 1500 2000 2500 3000 3500 4000
= G
FRAP Stimulation  Spectral @ Image analysis  Acquisition \_myAcquisition® / Alplus Fps: 30.01 [32.3 ms]

[
= 5 M s F 9O EoAaE




You can move your field of view

But only do this when your sample is visible and in focus in your live window

Fle Edit Acquire Calibration Image ROl Binary Measure Reference Macro View Devices Window Applications Help

A BorazHE > &b

OC Panel x -
BE <& N
© Eyes
v
¥ DAPI (eyes) CFP (eyes)
Green (eyes) VP (eyes)

Red (eyes) Brightfield eyes
© General
Confocal (DAPI_GFP_RFP)

ﬁ © CFP YFP Imaging
Confocal (CFP_YFP)

GR S my 0Cs

‘—ﬁD myConfocal (CFP_YFP) yConfocal « . }
ND Acquisition X 7 Intensity Correction X .1 ﬂ U : E I‘.-Ilrl

6% Experiment: ND Acquisition - L

288

B5A | [ [ save to File -

Path C:\Users\Nikon\Pictures\Chen Browse
Filename: 19112018 003.nd2 Record Data.

[ custom Metadate

. windo

Pt
iisEs
B3
%]

= A
= -
XY e
' %, DAPI /
Bottom
1.24 ym/px | Mono 12bit: 512 x 512 pixels /Al
[ = Range: N/A
Step: 0.06 um = 0725pm Steps
= o = o Relative Positions:

- . .

Z H o MM top A

Z Device: Nikon AT Piezo Z Drive - VA piezo 7 poom: nua
[] close Active Shutter during Z Movement  Direction: () Bottom to Top
[ use HW sequencer © Top to Bottom

To move your field of view, while on'scan click

~  on “whole field of view” and then "mouseXY”
LR

Gi 1.00 4095

7 and then click and drag on the live window to

: move locations.

0 500 1000 1500 2000 2500 ' 3000 3500 4000
SRFAH
FRAP Stimulation  Speetral @ Imageanalysis  Acquisition '\ myAequisition® /- Alplus

"W oBam

7415, Plan Apo VC 20x DIC N2 {1.24 pm/px

Fps: 30.01 [323 ms]

XY=[13.851, -3.848]mm,

-l . NAAmD

» x
Alplus Compact GUI X | Tipad X

‘® Q Galvano
<& Eye port ac |-

ScanSizer 5, v ]

Kox-| > 2 ]
v chsewp (I prs=r10-]
Fps: 30.0; Frame Time: 33.3 ms Settings ™
Pinhole 12 [12a0
AU calculated for: 4050 v 70 MM
(=] NF
DAPI ® Laser 405.0 nm 0.0
HY 100
Offset o
ND| 1000
Alexa 488 water ser 4883 nm 00
] Alxses Laser 561.0 nm 0.0
] Alx647 Laser 647.1nm 0.0

Alplus Scan Area X XYZ Navigation X

We=—2E

Zoom: 1
pixel size: 124 Nyquist XY |~

Scan size: 512 ¥ Rotation: 0 X
Width: 512 Height: 512

Dwell time: 0.1 s

Pixel size: 124 um Optical resolution: 0.30 pm

Zstep size: 0.72 um  Optical sectioning: 2.10 um

M BRI Logge in os chenliang (1h56m)

11:25 AM
£ A g B




5 NIS-Elements AR [Current user: chenliang] - [Live]
File Edit Acquire Calibration Image ROl Macro View Devices Window
. OrwizE > Lk
P E O ® %
™ x
R@i OC Panel x

Q E@ IL_ b O/ Live

B Eyes
V.

1Al
¥ DAPI (eyes) CFP (eyes) l/\: W X
©)

L While you are changing focus or
. B S Tt

Confocal (DAPI_GFP_RFP)
B CFP YFP Imaging

field of view, your LUT's will

=4 mcoecucrever §]  myConfocal [

ND Acquisition X  Z Intensity Correction X

Binary Measure Reference Applications  Help

B General

Experiment:  ND Acquisition

change accordingly...

Browse
Filename: 19112018_003.nd2 Record Data...
.
e Without Auto
Timing...

OZ2z 0

Contrast

pu You may find you have too much

I i |

1.24 pym/px Mono 12bit: 512 x 512 pixels [320, 278] Mono: 3103
Range: N/A

0.725 ym Steps

\: Close Active Shutter during Z Movement Direction:
[[] use HW sequencer

Relative Positions: O/ Live lt S lgn a [ I BN )
Top: N/A > 7
op e Top: N/A ¢ (=) 1009
Z Device: Nikon A1 Piezo Z Drive - VA siezo ~ Bottom: N/A

@ Bottom to Top
® Top to Bottom

Advanced

Lload ~ Save ¥ | Remove~

LUTs x

So now we move on to optimising
By nNX - [l M .
your camera settings to get your
signal just right...

1393

— With Auto

Contrast

——— "\_papi /
500 1000 1500 2000 2500 3000 3500 4000
= @

@ Imageanalysis  Acquisition '\ myAcquisition® Alplus Fps: 30.01 [32.3 ms] |
5 oms 9 e S

1.24 pm/px Mono 12bit: 512 x 512 pixels

FRAP Stimulation Spectral




LUTs

Additional Information Slides...




@ NIS-Elements AR [Current user: chenliang] - [Frozen]

LLUTs And Contrast

File Edit Acquire Calibration Image ROl Binary Measure Reference Macro View Devices Window Applications Help

=

[} OC Panel x
BE Cb&
Q © Eyes E
DAPI (eyes) CFP (eyes)
Qo Green (eyes) YFP (eyes)
Red (eyes) Brightfield eyes
{H) o General

Confocal (DAPI_GFP_RFP)
ﬁl’) © CFP YFP Imaging

Confocal (CFP_YFP)
© my OCs

[ meoneencrr v || myContocal |

ND Acquisition X  Z Intensity Correction X

BN E

Experiment: ND Acquisition

oog
ooo

B0

Save to File
Path: C\Users\Nikon\Pictures\Chen Browse

Filename:  19112018_003.nd2 Record Data...

LUTSs can be

[ custom Metadate

t+ | Timing...

O @ timel [ 8% (15 Large mage [ 1 22| (1 &

) Aq_
N = = ]
s @?_
N/A

saved in a separate

file and applied to

' aiWVWe XTI LY

seton
other images. g N
Step: 0.06 pm /= 0725 pm Steps
Relative Positions:
ottom: N/A Hum Top: N/A um

Top;  N/A

ce: Nikon A1 Piezo Z Drive ® V_A Piezo ¥ pottom: /A

er during Z Movement  Direction: @ Bottom to Top

[ use HW sequen ®© Top to Bottom

Continuous auto

Advanced

contrast (there ) o [

may be flickering

while in live view)

Auto Contrast

0 | 500 1000 1500 2000 2500 3000 3300 4000

Reset LUTSs ‘ 2ol

FRAP Stimulation  Spectral @ Image analysis  Acquisition \ myAcquisition® /' — A1plus
= = Mm% f 9 B e

cAeszE > Lk

[Cl Frozen

YR
VE’\WXE'L' ﬂ(g»
.—m‘—i 4B i)

Initial live window

[_FIL- -

G: 1.00

1l @ ’\i‘ 105%

4095

Click on this

=08

Auto contrast applied

RNX~ [T

H

7 — 77—
1000 1500 2000 2500 3000 3500 400

LUTs_AutoScale();

=-

2824

——

Plan Apo VC 20x DIC N2 (1.24 um/px @ 512 x 512)

" 3000

3300 4000

y (=) (&) o

LUTs explained.

» Changing LUTs to visualise your sample better
does not change your raw data (signal intensity).

* This means when you open your image again in
e.g. Image], LUTs will not be applied.

 If you change LUTs before quantitative
analysis, it is recommended to save the LUTs

and apply it to all comparable images.

Why do we need to change the

contrast?

The camera in this microscope captures
shades from 0 to 4000, initially the LIVE
window shows you all these different shades,
but the signal from this sample only reach
roughly 2500 therefore we only need to work
within the 0 to 2500 range.

Auto contrast brings the contrast into a range

for you to better visualise your sample.




L.UTs in more detalil...

To keep analysis consistent, you can copy and paste

LUT:s across different captured images

Delete all contrast
‘\En" HUM now

/ adjustments

m - - -
871 He ¥
"ﬁ".\

Controls the Y axis log graph \
lln'
|

Auto-contrast

Continuous auto-contrast while in

m -
1801

live view — can cause a flickering

effect.

The spinning disk does not over saturate, but on

other microscopes, this is for viewing saturation

Makes dim targets brighter while keeping
complementary colour recommended. Once an area

bright target the same
is saturated, it loses any intensity value information

N

The camera is a black and white

Controls the X axis contrast, this

doesn’t change the captured raw

. \

2500

Eﬂﬂ 2000

I
3000

camera. You can assign any colour

T I
4000

3500
P80 H

combination to your captured image

|
500 1000

Drag and change the threshold of this histogram for better visualisation
X axis - relative to #-bit camera (e.g. 16-bit CCD camera gives 65,536 different intensity

values, of which you should not go over 50,000). Y axis — log intensity scale

Fit the histogram to this space




STEP BY STEP INSTRUCTIONS

STEP 6

Optimising your camera settings

...When you have too much signal




-. Do I need to optimise my settings?

O e g - Howto tell if you have too much or

@ < v " 1l .

noo | vt T channel tab Li> I 3

e SO not enough signal?
Path Users\Nikon\Pictures\Chen A4 : » .';f;:l,":,, ) & \ f
lename:  19112018_003.nd2 = »

i e e . When your LUTs graph is filled up like
s - this, you may be oversaturating your
- sample.

Load Save ¥ Re
n
LuTs a
f' NX~ | ' C TR
 J

Turn on your oversaturating indicator by
selecting complementary colour in the
drop down.

o prsenoe |
e et e

AP S et T A ]
- T A - N B B




| NIS-Elements AR [Current user: chenliang] - [Live]
le Edit Acquire (Calibration Image ROl Binary Measure Reference Macro View Devices Window Applications Help

llCPﬁlﬁiull] -L-h

O Live =08

v - EEE . = .
- LN My Oversaturation!

Green (eyes) (eyes) ZKA _— % L p < @
rightfield eyes

Red (eyes)
1) © General
Confocal (DAPI_GFP_RFP)
© CFP YFP Imaging
Z Confocal (CFP_YFP)
E \ B my OCs

A rcovow e [ myConfocal {

. ND Acquisition X  Z Intensity Correction X
D

Experiment: ND Acquisition

= e o B Oversaturation means the camera is

Filename:  19112018_003.nd2

Ny B picking up too much signal, and the

15 O&Ex [0 U2z|g

Drx = e ' camera can no longer determine the

o '_V

N/A

actual intensity of your signal, it just

Relative Positions:
Top: N/A

N knows that sample is ‘br ight’.

[] close Active Shutter during Z Movement t Direction: (@ Bottom to Top
[] use HW sequencer ® Top to Bottom

Bottom: N/A um Top: N/A um

This can cause you problems during
B N X - Dm E- = n»nm 5 ’
x z - analysis, because you won't have

intensity information.

1000 1500 2000 2500 3000 3500 4000
= ®

FRAP Stimulation Spectral @ Imageanalysis  Acquisition '\ myAcquisition® / Alplus
M I E N N




To fix oversaturation...

——— A — 1. Reduce the Gain (HV) and laser
= ” — power to reduce oversaturation.

2. Press ENTER to confirm change.

3 “  Not oversaturated
- anymore. e 3. Goto live view again to check.
4. Update changes in myConfocal
v DAPI Laser 405.4 nm 0.0 | DAPI ) Laser 4050 nm 0.0
HV 70 HV 50
Offset 0 Offset 0
405 5.00 405 ND 3




STEP BY STEP INSTRUCTIONS

STEP 6

Optimising your camera settings

...When you don’t have enough signal




How much signal is enough signal?

This is not a straightforward answer because this really depends on what you want to measure and what

analysis you want to carry out, we should be able to advise you on this during your second training session.
For this slide, I'm going to use a common analysis request: “I want to use thresholding to count my cells.”

To check your signal intensity:

1)

2)

click on your image.

Hover your mouse over the background in several places to measure
background intensity, read and remember the intensity shown at the
bottom of your image.

Do the same for your target, make sure you only measure what is in focus
and what you want to analyse.

If you want to count your cells by eye, as long as you can see your cells
clearly, then there’s enough signal.

If you want to set up thresholding to carry out automated analysis, then
the difference in intensity between your target intensity and background
intensity need to be above 1000.

E.g. Average DAPI intensity 1800, average background intensity 200,
then 1800-200=1600 intensity difference, enough to threshold with.

Make sure you're in focus, stop scanning to minimise bleaching, then

ono 12bit: 512 x 512 pixels 120




If you don’'t have enough signal, you can
increase gain (HV) and laser power to
increase signal intensity, but there are a few

rules you need to follow.




RULES and maximum numbers

| DAPI Laser 4054 nm 0.0
1Y 70
Offset (\1ake small incremental increases for green and red channels,
405 5.00 X X .
increase gain / laser by no more than 5 each time and DO
HV(G) '* NOT Increase HV (G) above 50 !!!
Offset 0
o 487 1.00
v Alx568 Laser 561.7 nm 0.0 i
e - For DAPI and far-red try changing by no more than 10 at a
4 |
Offset 0 time and do not increase HV above 100.
* 561 1.00
v Alx647 Laser 640.0 nm 0.0

HV

Offset

640

70

Keep checking that you're not oversaturating!




n-Tr
]
==

HV

Offset

405

Keep saturation
indicator on so you
don’t over do it...

®) Laser 405.0 nm

ND

g Scam Ares %

H=—- 2%

0.0

50

N
v

3

To increase signal...

1. Increase Gain (HV) and laser power.
(In SMALL increments for green and red channels)

2. Press ENTER to confirm change.
3. Goto live view again to check.

4. Update changes in myConfocal

| DAPI Laser 4054 nm 0.0

HV 70

Offset 0
405 5.00




STEP BY STEP INSTRUCTIONS

background

SIGNAL STEP 6

Optimising your camera settings

background ...when there is too much background SIGNAL
NOISE
use OFFSET.




Gain and Offset Adjustment in Confocal Microscopy

OFFSET...

helps to adjust the background voltage
level to appear black on the computer

screen, offset does this by shifting the

entire amplitude of the signal without

altering actual amplitude.

e.g. when offset -5 is applied to

Ne at‘l;tfe
: _ : -
amplitude voltage 5 — 15 (figure 5a) : x()n?.gg
it will shift to voltage 0 — 10 (figure 5b) PR
) Photomultiplier
but the actual difference between the Signal

: : Distance
voltage remains at 10 volts difference.

Image modified from: https://www.olympus-lifescience.com/en/microscope-resource/primer/techniques/confocal/pmtintro/

Gain can then be applied to amplify the

V] DAPI ® Laser 405.0 nm 0.0 v| DAPI wp Laser 405.0 nm 0.0 v| DAPI ) Laser 405.0 nm _~A
amplitude of the voltage (figure 5c). Y 0w =

Offset 0 Offset -5 Offset -5

405 ND 3 405 ND 3 405 ND 3




Please speak to us before you use offset, if used

incorrectly, it could affect your research integrity.




STEP BY STEP INSTRUCTIONS

background

SIGNAL STEP 6

Optimising your camera settings

background ...When there is too much background NOISE

NOISE
use AVERAGING.




Averaging E

e Takes multiple images and

averages them out.

ND “?.'cm '  Beware 8X averaging increase

(M 'omyocs :

i your imaging time by 8 folds.

S prm—

i — | * Remember to update
bl myConfocal

Setup add DD 4ty X ¥

load ~ Save ~

Wwrs *

N X~

&

Re

prmove ™

\at__‘ Run Z Cort

¥ IZ-_ ] :=j' ﬂ"ﬂ

G 1.00

Without Averaging

With Averaging

n Sze: 5
= v -
Normal | (72 >

)t -l

T

-
[ - 408]

W Alexa 458 water Lager 4876 0m 00

AbS68
|| AGaT

Laser 513.7nm 00

Laser 561.7 om 00

Alplus Scan Area X XYZ Navigation X

W= —




STEP BY STEP INSTRUCTIONS

STEP 6

Optimising your camera settings

...now do STEP 6 for every channel you want to use.




m OC Panel x

QBH  EBk
. B Eyes
v

DAPI (eyes) CFP (eyes)
YFP (eyes)
Red (eyes) Brightfield eyes

& General

Confocal (DAPI_GFP_RFP)
[=l |© cFp YFP Imaging
2 Confocal (CFP_YFP)
& A ®myocs

A3 myConfocal (CFP_YFP) < W D)
yC 1 ]

™ A

nnnnn focall
A ' ND Acquisition x| Z Intensit i
JA | Experiment: ND Acquisition
—
tv] Save to File
Chen
Opt. Conf. Name
[ImyConfocal ~ | Alexa 488 water

¥

Optimise your camera settings for each channel you want to use during imaging.

Add 'S

Record Data.

X ¥

Focus Offset

indow Applications Hel,

IF| 08012019_005.nd2

Yo DA

1) While you are on STOP.

2) Check the box of another channel you want to use.
3) Uncheck any other selected channels

-0
+8 +) (=) 100% ¥

4) i.e. Check GFP channel then unselect DAPI in this case
5) Input the initial gain and laser power!!! If you haven’t done so at the beginning of your session.

8- 58  NA Am

Alplus Compact GUI X TiPad X

_6 Q Galvano
Capture Find

Resonant it

@ Eye Port

rf..‘ b - . -
[Duzz SD | VF

Laser 4054 nm 0.0

® Laser 4576 1m 00|

Alx568 Laser 561.7 nm 0.0

||| Alx647 Laser 6400 nm 0.0

Alplus Scan Area X XYZ Navigation X

— 7 E
We=— E
a

6) Be very GENTLE with your GREEN and RED channels.
7) Click on LIVE and continue to optimise by repeating STEP 4 for each channel you want to use.

7 1/28/2019 Y




Camera
Settings

A Helpful Table: Camera Settings — What Does It Do?

Concept

When To Change This...

Averaging

The camera takes multiple images and form an
averaged image.

* Reduce noise

* Increase acquisition time

drastically

* Increase when your image have lots of noise.

Binning

Combines the charges (signal) from adjacent
pixels to form one “super” pixel.

* Faster read out
* Increase signal to noise
ratio

Trades resolution for
sensitivity

* Increase when there is very little signal from
your sample, causing low intensity in your
image.

Exposure

Longer exposure means the camera has longer to
collect the emitted light. Ideally exposure time
should be just below the saturation threshold.

* Detector receive more
signal from your sample

* Phototoxicity
* Bleaching
* Fade
* Acquisition time

* Increase when signal captured is not enough
to give you the intensity level you need.
* Decrease to preserve your sample.

Controls how much the signal is amplified before
reaching the detection system. Increased gain
makes photomultiplier tube plates more
negatively charged = more amplification.

* Amplifies signal without
causing bleaching or
phototoxicity

Gain increases noise

* Increase when signal is low and you have
sensitive samples.
* Decrease if you have too much noise.

Laser Power

The % power of a
very photon-dense light source, focused in a very
tight beam.

* Penetrates deeper into
sample
* Increase signal

* Bleaching
* Heating
* Harmful to sample

* Increase when you have thick samples or
need more signal.
* Decrease if you have sensitive sample,
especially live samples.




STEP BY STEP INSTRUCTIONS

STEP 7

How to avoid bleed-through




= Inyour Channel Series

>etup [1]->[2]->[--]->[--]

STI—— camera e »* 4
settings
In this eXample DAPI Line Channel Series Setup [1]->[2]->[--]->[--] > Line Channel Series Setup [1]->[2]->[--]->[--] X Line Channel Series Setup [1]->[2]->[--]->[--]
Signal iS bleeding into ) 425475 500550 51;0-;:: c:‘: 25475 500-550 sm—gzc 663-738 : | B 5;,-;.;3¢ C:Lg
a,i - . 65’5 i—l d ; l;/ ass -
the GFP channel. 2 | E S -
=% O o O & -

This indicated you can This indicated you are If DAPI is the only channel
scanning all channels at the scanning each channel bleeding through, then you
same time, this is quick but individually, this avoids bleed can scan DAPI alone and
can give false signal if bleed though but is a slower scan all other channels

through occurs. scanning method. together to save time.




STEP BY STEP INSTRUCTIONS

STEP 8

Optimising your image resolution.




Up until now I've gone over how to change your camera settings to change
the amount of signal intensity you can get. But the amount of signal and
how much detail you can see within that signal are two different things.

Confocal microscopes can provide high resolution images, so here are some
concepts to help you understand what actually changes image resolution
and also what you need to change on the microscope and in this software

to get the best possible image resolution.

But keep in mind, this is just a demonstration and when you come to do
your own imaging, you’'ll have to consider what analysis you want to do
and decide on how much image detail or resolution you actually need.
Because the higher the resolution generally the more bleaching and the
longer it takes to image.




To optimise your resolution you have 3 decisions to make...

1. Choosing a suitable lens and immersion medium

2. Set pinhole size (recommended: equal to or smaller than 1.2 AU)

3. Set sampling frequency (Zoom and Z stack step size)




Resolution

Additional Information Slides

Please read the following
additional information slides
to familiarised yourself with
these microscope concepts.




Resolution is...
The ability to distinguish separate objects.

The highest resolution you can achieve is called the
resolution limit, basically it’s as close as 2 objects can get

and still be visualised as 2 separate objects.

This limit exists because...




Light coming from a very small point spreads out in Airy Disks

When another object overlaps the first peak intensity
ring, the drop in intensity between the two objects is

enough for us to categorised them as 2 different objects.

Lateral (XY) Resolution = 0.61 A / NA
Axial (XZ) Resolution = 2 n A / NA?

Rayleigh Criterion




E

Lateral (XY) Resolution = 0.61 A / NA ' 4 tmos- s

Axial (XZ) Resolution = 2 n A / NA?

Numerical Aperture and Image Resolution Numerical Aperture and Image Resolution

Airy Disk Airy Disk

Changing the Numerical Aperture changes resolution!




Numerical aperture (lens dependent)

NA is a measure of a lens’ ability to gather light and detail.

Different lenses have different Numerical apertures

Higher NA = better resolution
NA =n e sin(a)

(a)a =7° NA=0.12

(b) « = 20° NA = 0.34

4 lL 2l J! il Numerical Aperture (NA) = n x sin («)

a

Light
ane

The immersion medium’s refractive index:
Air =1
Water = 1.33

Angle between

lens and sample.

The closer the lens is to your sample and the
better matched your immersion medium Glycerine = 1.47
means you'll have a higher NA and can

Immersion Oil = 1.51 = Glass (coverslip)
gather more detail from your sample.

Z Resolution = 2 n A / NAZ? is affected further by refractive index.




Optimise your image resolution by...

2. Set pinhole size (recommended: equal to or smaller than 1.2 AU)




Airy disk and numerical aperture atfect all microscope machines

so what makes confocal systems higher resolution than widefield?

detector Pinholes : minimises the

detection of out of focus signal.

confocal pinholes

Pinhole 1.2 1.2 AU

AU calculated for: 4050 ~ 7.9 um

dichroic
mirror

Recommended Pinhole size is 1.2AU

objective

, , Be aware 1.2AU for different wavelength
object not in focal plane

L results in different pinhole sizes.
object in focal plane

Chose a size and keep it that size when

adjusting all channels




Optimise your image resolution by...

3. Set sampling frequency (Zoom and Z stack step size)

After optimizing the NA and pinhole size, the next thing to consider is how to actually take the image...

You can have the most powerful lens and smallest pinhole but if you don’t set up sampling frequency
correctly, then you won’t capture enough detail to end up with a high resolution image.




Sampling frequency

(pixel and step size dependent)

*  When your specimen emit fluorescent light, it is picked up by the
camera and gets translated into digital pixels.

When we decide on sampling frequency we are telling the microscope
how many pixels we want to record within a fixed distance.

* For optimal resolution, that fixed distance would be the smallest
resolution limit you can achieve (lens and pinhole).

* If you only sample once, that is unreliable, like if you ran an experiment
without any repeats.

* So you need to sample more than once, within your resolution limit.




A standard sampling frequency can be worked out using the

Nyquist Limit (IN) equation.
N=0.3A/NA

Most researchers uses the Nyquist limit equation to works out a sampling
frequency of 2.2, which means you need to sample 2.2 times within your
resolution limit (0.61 A / NA) to be sure the signal you are sampling is real.

So how do you apply this 2.2 times sampling frequency...




So how do you apply this 2.2 times sampling frequency...

Lateral (XY) Resolution
=0.61 A/ NA

Scan area / Zoom

Axial (XZ) Resolution
=2nA/ NA?

Z stack step size




Lateral (XY) sampling frequency can be
changed using the ZOOM option.

Alplus Scan Area X  XYZ Navigation X

w— [ E The software knows the lens and pinhole size you are using, so it

calculates your resolution limit and Nyquist limit for you.

All you need to do is click on Nyquist XY for recommended pixel

size. The correct Zoom will be automatically applied.

Zoom:

Pixel size: 0.07 Nyquist XY v
Scan size: 1024 ¥ Rotation: 0 X . . . 5 5

| | You are at your resolution limit, so even if you zoom in even further,
Width: 1024 Height: 1024
S you won’t be able to distinguish any more detail from your specimen.
Pixel size: 0.07 um Optical resolution: 0.20 um

Z step size: 0.13 um Optical sectioning: 0.37 um




Axial (Z) sampling frequency can be changed using the

Z stack step size option.

(] ®mime| (] x| & MZz|3

il S -2 The software again calculated your

= reidtve D riome E  2812.09 resolution limit for you. All you need to do

is click here to apply the recommended

Step: 0.075 il LU S Ster step size during Z stacking.
Range: 6.13 um <-3.06, +3.06>




You don't have to use the recommended step size...

Under-sample

Make step size bigger

Recommended

Step Size

Step size e.g. 0.5um

Faster acquisition
Less bleaching

Step size e.g. 0.3um

Oversample

Decrease by 1/3

Step size e.g. 0.2um

Slower acquisition

More bleaching




What happens when you under-sample

Actual Image Under-sampled Image

Aliasing occurs when signal becomes

indistinguishable and create distortions.

D (P Time D §88 xv [:] & L: arge Image B E
—_—
L [ER][=5

Top

== Relative > Home

gottom
Step: 0.075 pm *= 0075 pum 83 Steg
Range: 6.13 pum <-3.06, +3.06>

Under-sampling can save time and minimise

bleaching but you do loose information.

To under-sample, type in a step size bigger than

the recommended, E.g. in this case 0.1um




What happens when you oversample

L& L] &xv Gk MEz 4

== Relative > Home

Step: 0.05 pum ¢ 0.075pum 83 Step

Range: 6.13 um <-3.06, +3.06> Before After

* You are capturing more information than you
S Ly Ol GTEL 3D Deconvolution
* But computer algorithms can use this
information to 3D Deconvolve, dlgltally relocate Image copied from http://www.biology.wustl.edu/imaging-facility/specs-deltavision.php
signals for higher resolution images.

* To oversample, type in a step size smaller than

the recommended, E.g. in this case 0.05um




Once everything is optimised, remember to save the
camera settings in myConfocal

| myConfocal |

Moving on to Acquisition Settings...




STEP BY STEP INSTRUCTIONS

STEP 9

Acquisition Settings

... Save to File




Lonfocal (UAF1_GHF_KFF)

EIIJ B CFP YFP Imaging
' Confocal (CFP_YFP)

C_I;R = my OCs
.

ND Acquisition X Z Intensity Correction X

ch Experiment: ND Acquisition
ooo

oag

95A  z IR AN AR RRRAR RN AR AR RN ARRARTANEE
Save to File
Path: CAUsers\Nikon\Pictures\Chen Browse

Filename: 19112018_003.nd2 Record Data...

|:| Custom Metadatz

'u Timing...
S [0 OEx|OR MZz|0
| e | o
s lrSles
b Tap
Pz Reset
|';P Bottom
- Range: 5.13
Step: 0.06 pm | = 0.15 um| &7 Steps

Relative Positions:
Top: +2892.40

v E Piezo |~ powom: +2887.28

Bottom: 2738.28 Hm Top: 2793.40 Hm

Z Device: Mikon Al Piezo Z Drive

[ ] Close Active Shutter during Z Movement Direction: (® Eottom to Top
D Use HW sequencer O Top to Bottom

Advanced
Load ~ Save ¥ | Remove~™ \f-‘.‘ Run Z Carr \3" Run

LUTs X

Set Up File Path (SAVE)

1)Check Save to file option

2)Go to Browse and select C:\Users\Nikon\Pictures

4)Recommended file name: Experiment Name Date 001

)
)
3)Create/find your folder, set up new folder for this session if needed.
)
)

5)Finished, anytime you press "Run now” a new file will be

automatically saved in the nd2 format.

If you don’t put “ 001" at the end of the first file
name, the software will automatically name your

second image ..... 001, then 002, 003 for

subsequent images.




Automatically saved if
‘Save to File’ is ticked

Save to File

b

VR - O FE- =M

Run VS Capture

Not automatically saved

Capture

S Box will appear
and you can save
or discard image.

After ‘Run now’ if you make changes to your image (such as adding ROIs) then save this
‘new’ image by going to file and ‘SAVE AS’ so you don’t overwrite your raw data.




STEP BY STEP INSTRUCTIONS

STEP 9

Acquisition Settings

... Order or acquisition tabs




Fastest acquisition tab sequence

The Software will prioritise the tab on the RIGHT.

Do not put ‘Large Image’ tab on the right.

Tick the box for all acquisition functions you want to use.




ND Acquisition X  Z Intensity Correction X

Experiment: ND Acquisition

| Save to File

Path: C\Users\Nikon\Pictures\Chen

Filename:

9_006.nd2

Custom Metadatza

Timing...
)

Setup
Opt. Conf

Name
myConfocal

v Alexa 488 water

Close Active Shutter during Filter Change

Load ~ Save ~

Browse.

Record Data...

add | @ O

Comp. Color

X ¥

Focus Offset

Advanced >>

Remove~

*
A%"g Run Z Corr

\5" Run now

STEP BY STEP INSTRUCTIONS

STEP 9

Acquisition Settings

... Lambda (laser channels




= q

File Edit

=

Acquire  Calibration Image ROl

4/‘ DAPI (eyes)

Green (eyes)

o
°

Red (eyes)
B General
Confocal (DAPI_GFP_RFP)
@ CFP YFP Imaging
Confocal (CFP_YFP)
B my OCs

z myConfocal (CFP_YFP) <

Jer

ND Acquisition X  Z Intensity Correction
Sii Experiment: ND Acquisition
ooo
oon
SOA |

1 save to File
Path: C:\Users\Nikon\Pictures\Chen

Filename:  08012019.002.nd2

[] custom Metadatz

gl R e NI

Bin:

cE®

Reference Macro

Measure

®

ary

CFP (eyes)
YFP (eyes)

Brightfield eyes

myConfocal «

=<

n Current Settings

View

- EB

Record Data..

Timing...
O &
Name
~ [DAPI
Alx647

% o

[] Close Active Shutter during Filter Change

Add

Comp. Color

[ use Ratio
Load ~ Save ¥ | Remove¥ '\3{.‘ Run Z Corr
LUTs x
ry .
(A NKX > o - [~ =M
0 G: 1.00
.~
| ST | i ' | ' ] ' | !
0 500 1000 1500 2000 2500 3000
Hold Shift key to control all channels
FRAP Stimulation  Spectral @ Imageanalysis  Acquisition \ myAcquisition® / Alplus

Ns | F

9

o

"w N X | e m
B - |
Your currently saved channels,
when you press ‘Run now’ these

Focus Offset

are the channels you'll image.

Advanced >>

~3t Run now

To change/add channels...
see next slide

643
N AL/ DAPI U AleadBBwater  Ak568 . Ak647 Custom
0.41 um/px | 4x12bit: 512 x 512 pixels IN/A]
Lo
3500 4000
SO 2
Freeze(); 1 um/px @ 5

a

8- 5 , NA Am

»

Alplus Compact GUI X Tipad X

e e

Galvano

Resonant

Scan Capture Find
285 Eye Port AG |~
\'
Scan Size: 51 v

Qva zng ]
S' ChsSetup []

Fps: 7.7; Frame Time: 130.2 ms

[11->[2]->[3]->[4]

Pinhole

AU calculated for: 561.7 ~

-
(ST -
[~ papi Laser 4054 nm 0.0
HV 80
Offset 0

HV(G) 15

Offset 0

V] Aixses Laser 513.7nm 0.0
HV(G) 3
Offset 0

5.00
® Laser 5617 nm 0.0

100

=}

Alplus Scan Area X  XYZ Navigation X

W=— ZE

Zoom: 1
Pixel size:  0.41 Nyquist XY |+
Scan size: 512 ¥ Rotation: 0 X

Width: 512 Height: 512

Dwell time: 0.1 ps
Pixel size: 0.41 ym Optical resolution: 0.20 um

Z step size: 0.10 um q

Logged in as chenliang (53m)

XY=[5.349, 3.173Jmm,
£ ALY

10:59 AM
1/8/2019

logout




= g

a

8- 5 , NA Am

File Edit Acquire (Calibration Image ROl Binary Measure Reference Macro View Devices Window Applications Help
PR Chlearz @ >- £k
& X, »
OC Panel X Alplus Compact GUI X TiPad X
HE ¢5& ;
Q o ‘Q, | Q Galvano
4// DAPI (eyes) CFP (eyes) h d d h 1 Scan Capture Find
O CNangec / d CNannecis... e
o Red (eyes) Brightfield eyes N
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1 save to File
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Zoom: 1
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Save to File
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[ ] custom Metadate
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STEP BY STEP INSTRUCTIONS

M=z
A oA N
N S
Top
P Reset
Bottom
. - _ Range: 540
Step: 1.025 Hm o= 025 um Steps
Relative Positions:
Bottom: Hum um T
Top: +5.40
Z Device: Nikon A1 Piezo Z Drive 2s VA Piezo ¥

Bottom: -0.00

Close Active Shutter during Z Movement Direction @ Bottom to Top

Use HW sequencer @® Top to Bottom

»
load ~ Save ¥ Remove~ AZ"§ Run Z Cort

pm

pm

Advanced >>

‘\3‘ Run now

STEP 9

Acquisition Settings

... Z. stack




Z stack Basic Options

Asymmetrical: find focal

Set top and bottom: use . . ) plane and then set different
mouse wheel to focus Set Middle: use mouse wheel to find the mid 4. o 1 0o g helow.
and define the exact point of your Z focus and set equal distance (Useful for —Mm  like cells)
range of your Z stack. above and below the focal plane. (Useful if

your sample is symmetrical along the Z axis)

< o v ¥ JUCE
: = o M — Ol
Step Size (b
. ToON
* You can set step size or number of steps. == ;
. Rett

» Use recommended step size to capture

0 . - Botiom
all the information.

» Fewer steps than the recommended is Ene' 0105 it 'l 03um 40 Steps Range: 760 o
called under-sampling and you may B o oo 21066 i  Relstive Positions
loose information. e R YA

* More steps than the recommended is Bottom: ~7-08 -
Called Over_sampling <typed in here) Cose active Shutter curng 2 Movement  Owecton & Sottom o Top

which is required for 3D deconvolution.  Top to Bottom




S . - 0] =7 :
Choose an option to set your Z stack. @ Tick to select

T
S Yy
—| Y L

Top

In Live mode use mouse wheel to define
top/bottom/focus of your sample.

Watch the numbers to orientate if you're
going up or down.

BRattoam i

@ Set step size...Click (for recommended step size)

) Range: 240 Lim
Step: 1.025 p = 1.025 pm| 7 Steps
i Relative Positions:
Bottorm: 285313 Ortypeinhereto . 285853  pm = a0
| ~ Over/Under-sample VA » g | Hm
Z Device: Mikon &1 Fiezo £ urive L Plezo ™ Bottom:  -0.00 urm

Close Active Shutter during Z Movement Direction: (@) Bottom to Top
Lse HW sequencer O Top to Bottom

Run now to image
your Z stack

Load ~ Save ™  Remove~™ \g‘.‘E Run Z Corr ‘\3‘ Run now
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[] save to File
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Zoom:
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Width: 512
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Rotation: 0 X
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| 08012019.003.nd2 - Volume  Z(83) D 8 Scan Size:
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Alplus Scan

Zoom:
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In 3D rendering you
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STEP BY STEP INSTRUCTIONS

STEP 9

1 Acquisition Settings

Scan Area:

| ... Large Image

® fields
@ mm
© eattern
Stitchina:
@ stitch Use Channel ~ for Stitching
Progressive Registration

® Do Not Stitch

Overlap
Close Active Shutter during Stage Movement




]

oo

L 888 v |t Large Imade |+ A
i é Tick to select, Lambda must be ticked too if not using Z stack.

Scan Area:
Set - ST
scan @ ® : X a5 ° Y a§15f|E|d5 In Live mode, move to the centre of
area © = L @ your field of view.
© Ppattern . . .
e Live field of view
Stitching:
@ stitch  Use overlapping image edge to stitch Large Image
Progressive Registration
© Do Not stitch Overlap
f : 15 .. . .
Overlap Al @ 15% overlap minimum! Live view centre |

|| Close Active Shutter during Stage Movement

Run now to image
your Large Image

Advanc
(6)

Load ~ Save ¥ | Remove~™ \fi‘ Run Z Corr ‘J}t Run now
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File Edit Acquire (Calibration Image ROl Binary Measure Reference Macro View Devices
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© Eyes
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Qo Green (eyes) YFP (eyes)
o Red (eyes) Brightfield eyes
¢H) '© General

Confocal (DAPI_GFP_RFP)

ﬁb © CFP YFP Imaging
Confocal (CFP_YFP)
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myConfocal
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ND Acquisition X  Z Intensity Correction X

ooo
SSR Experiment: ND Acquisition

N [ | ]
»
[ save to File

Path: C:\Users\Nikon\Pictures\Chen

Filename: 08012019_011.nd2

[[] custom Metadate

Order of Experiment ¥ | Timing...

Stitchinag:
@) stitch Use

[] progressive Registration

All Channels

® Do Not Stitch
Overlap: 15 %

[ close Active Shutter during Stage Movement

Load ¥ Save ¥ | Remove¥

LUTs X

M NX - [

«3{.: Run Z Corr

ull

<

Browse...

Record Data...

v for Stitching

Advanced >>

,\3t Run now
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Window Applications Help
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Click on this to fit your whole

large image into the window
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Scan Capture Find
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A
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Fps: 3.9; Frame Time: 259.3 ms
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*Settings ™
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Alplus Scan Area X XYZ Navigation X
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Zoom: 1

Pixel size:  0.62 Nyquist XY |~

Scan size: 1024 ~ Rotation; 0 X
Width: 1024 Height: 1024

Dwell time: 0.05 us

Pixel size: 0.62 pm Optical resolution: 0.36 um
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XY=[12.631, -1.321]mm, MACLYARPI ] Logged in as chenliang (48m)
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STEP BY STEP INSTRUCTIONS

STEP 9

Acquisition Settings

1 (T M 888 xv
Points . ;

| Move Stage to Selected Point Add S [‘j] X )_4(,
Point Name X [mm] Y [mm] Z [um] PFS

03 ol P74 23,

[V]#2 12.;84 0.195 2853.15 <- | Offset All XY,Z .. XY POSitiOnS

v | #1 12

w

N

v Include Z | Relative XY Optimize Load... Save... Custom...
Z Device: Ti ZDrive X Close Active Shutter during Stage Movemen
Advanced >>

»
load ¥ | Save ¥ || Remove~ AZ"§ Run Z Corr «39- Run now




@ ALWAYS DELET ALL PREVIOUS

1D MEx B (18 [1=
e POSITIONS BEFORE YOU START'!
[_] Move Stage to Selected Point add | [T X X
Point Name X [mm] Y [mm] Z [pm PFS =
M #1 12.631 -1.321 2853.
(v]#2 -> [12.384 0.195 2853.1 £ Offset All XY,Z A
]

Add that field of view

to your positions. In Live, focus on your
field of view.

M Incude z [ ] Relative Xy Optimize Load... Save... Custom...

7 Device: Ti ZDrive - [ ] Close Active Shutter during Stage Movemen In Live, drag and move
Advanced >> to another field of view.

(repeat 2-4 until you
have all your positions)

LUTs microscope will scan
J/\fl 7a\ 2 and move to the next 0 005 01 015 02 025 03 0.. v veeo
65

load ¥ Save ¥ | Ren Run now . the \f‘ Run now

position as fast as it can. pd |
\V/ ﬂ % . Alexa 488 water Vi S Mana 12bit: 1024 x 1024 pixel
/ S e < 6 Pos. X: 12384.00 pm
/ B ‘ Pos. ¥:183.10 pm
! WS e T f 5

Pos. Z:2853.15 pm
Req.Pos. X: 12384.20 pm

Each position will be a RS
e T T T T T T T T T ! Req.Pos Z:2853.15 pm
0 500 1000 1500 2000 2500 geparate scanned image.

~» s A6 S}

Alt key: starts Drag and Drop




STEP BY STEP INSTRUCTIONS

STEP 9

Acquisition Settings

v l’ Time | ] ]
Time Schedule -
add | (G (J X ¥
Phase Interval Duration r Loops
M# 1 sec v |5 sec v 6 °
... T'ime
Close Active Shutter when idle Perform Time Measurement (0 ROIs)

] Use HW sequencer

Events... Advanced >>

»
load ¥ | Save ¥  Remove™ A% Run Z Corr | 1 time loop «3t Run now




O ime [ 88 x| [0 B L&A=
Time Schedule xdd ﬁ 4 >§J .
Phase Interval Duration r Loops In lee? fOCU.S on your
M#i 1 sec v |5 sec | field of view.

-
Add a time-lapse

Interval (how long between each scan)
Duration (how long the overall time-lapse) |

[«
Loops (automatically calculated for you) £
Load ¥ Save Y | Remove~™ \7}'2-" Run Z Corr | 1 time loop «3‘ Run now
LUTs X Run now
Yo.¥ AN I v = 1] : ’ s
65 G: 1.00 2005 ||l % _— :
v —v 5 — 9 You can play your
o N\ Alexa 488 water /0. EMIEREIEYR > time-lapse loop and
*__““»---‘__i&___ 1 Duration: 5.03s k d
. N | Req.Time: 6 x 1 .
o Avg Diff: 1.0055 maxe a video

Min Diff: 888.986ms
Max Diff: 1.011s

| T I T I T I T I T | T I T I ! I x 2
0 500 1000 1500 2000 2500 3000 3500 4000 Time Steps/s: 0.99
FPS overall: 0.99

R e

4 +s .o‘ |

Alt key: starts Drag and Drop

miqAPpIIE= PPP




Continue with your imaging...




STEP BY STEP INSTRUCTIONS

STEP 10

At the end of your session

... Save your software settings

... Shut down procedure




s

File

i

Edit Ac uire Calibration |mage ROl Binary Measure Reference

ClE@® @ =

«

OC Panel x

BE &

= Eyes
DAPI (eyes) CFP (eyes)
Green (eyes) YFP (eyes)
Red (eyes) Briy"tfield eyes

& General

Confocal (DAPI_GFP_RFP)
= CFP YFP Imaging
Confocal (CFP_YFP)

(:I;R = 'my OCs

a4

oo e myCanfocal |

ND Acquisition X 7 Intensity Correction X

Experiment: ND Acquisition

Macro

Save to File
Path: C:\Users\Niken\Pictures\Chen Browse
Filename: 19112018 003.nd2 Record Data...
[] custom Metadatz
Timing...
O OF
wr | [
| o
Top
b Reset
Bottom
Range: 3.13
Step: 0.06 um|e=  015pm| &7

Bottom: 2788.28 um

Z Device: Nikon A1 Piezo 7 Drive

[ Close Active Shutter during Z Movement Direction: (@ Bottom to Top

Relative Positions:
Top: +2892.40

Bottom:  +2887.28

[] Use HW sequencer @ Top to Bottom
Advanced
load * | Save T |Remove™ «3‘ Run 7 Cort '\5t Run
LUTs x

FRAP Stimulation  Spectral @ Image analysis  Acquisition '\ myAcquisition®

AN R A N

Alplus

view Devices Window Applications Help

BB

ave software set up

or future sessions ...

Right click to save
configuration (top

and layout (bottom

Apo 60x Oil AS DIC N2 (0.41 um/px @ 5

2 x
Alplus Compact GUI X | TiPad X

Nosepiece

10x  20x  40x 60x  40x 100x
= = —

Escape
® EscapeZ
Light Path PFS
E100 On Memory Recall

0.0 o

L100 R100 Offset:
L80 Dichroic Mirror:
Z Drive
Move by step[pm]: Z[um]:
2 2[RIk 92,0
01 1 10 200 Accuracylpm]
0000 ¥
Shutters
@o-
Filters
Turretl E]. EEEN o«
Analyzer
Condenser
5 DICNZ X 1.00x '
Configure...

Alplus Scan Area X XYZ Mavigation X

W=— ZE

Zoom: 1

Pixel size:  0.21 Nyquist XY v

Scan size: 1024 ~ Rotation: 0 X
Width: 1024 Height: 1024

Dwell time: 0.05 ps

Pixel size: 0.21 pm Optical resolution: 0.23 pm
Z step size: 0.15 pm Optical sectioning: 0.47 pm

XY=[0.001, -0.001]mm,

@32 AM
AT g, B




Shut down procedure

DAPI (#yes)

Put it in Brightfield Eyes

Confocal (DAPI_GFP_RFP)

=1 '© cFp VPP Imaging
NP Confocal (CFP_YFP)
3 ['A B my OCs
[ meoncencrrvm | myConfocal &
myConfocall ‘

ND Acquisition % 7 intens

Experiment: N Acquisition

= to File
Path Browse,
Filename Record Data..

Custom Metad:

Timing...

¥ Reset
Bottom
Range ym
Step: 1.025 um
Relative Positions:
Bottom: 2653, um Top: 2858 um
Top:  + ym
O 1 i O
Close Active Shutter during Z Movement  Direction: @) Bottom ta Top
Use HW sequencer @ Top to Gottom
Advanced J

— — | REMOVE your sample
CLEAN the lens

Acquisition '\ myAcquisition® | Atplus Select

f(Brightfield eyes”)

FRAP Stimulstion  Spectral @ Im

XY=[12.384, 0.193]mm,

* | TiPad

A GUI

- Close

®Foas
Offset:
Dichroic Mirror: [
Z Drive
Move by step[umi; Zjum):
o 1w
Shutters
@
Filters.
wen DHEEENE [v]
ananzes
Condenser
A = P
Configure.

Alplus Sean Area X XvZ Navigation X

W= %

zoom
Nyquist XY |+

Scan size. 1024 ¥ Rotation: 0 3

width: 1024 Heidht

Dwell time: 0.05 s




Check the booking schedule!

If no one is using the system within
2 hours, shut down the system.
If someone is booked on within 2

hours, leave the system on.




Transfer Data To Shared Drive (1 of 3)

Open file Right click on Shared Drive
Find your saved data in (WCIC) and select Open in

You need to login to this pop-up window, user name is

In the Network In the Nikon A 1R folder

normally: kclad\k number drive, open the
Nikon A1R

folder

open your personal folder

Pictures new window. DO NOT click on remember my credentials

Enter Netwaork JOr =] Documents
Enter your p @' Music

Mikon_MP_A1R

MNikon_Spinning_Disc

Open in new window
Copy

Rename

New

Properties

Remermnber my credentials

ok | |W

=] Pictures

E Videos

Mikon_TiE_Twocamera
Opera_Phenix
._.D5_Store
«com.appletimemachinesupy
.D5_Store
~btS

Ba| Analysis suite layout

= Bead_mounting_protocol




Transfer Data To Shared Drive (2 of 3)

DO NOT USE USBs ON COMPUTERS IN THE MICROSCOPE ROOMS!

* Drag and drop the files you saved in this session.

* The Shared Drive can be accessed from the workstations (where you can use USBs), or your personal computers, from there

please BACK-UP your data.

¢+ Computer » (410.139.11.16) pinning_Disc » Chen »

Organize = Burn New folder

Burn MNew folder
[ Favorites MName

MName ' } dified )
0 B Desl
4 Downloads

pen with MNIS-Elements

[d*] Spinning Disk Screen Prints

5 Thumbs

cent Places (091018 Practice Slid use Kidney

‘@& OneDrive

Libraries

= Libraries

| Documents | Documents
@' Music
k= Pictures

ﬂ Videos

mputer
Local Disk

Aurora_Borealis
Backups
Leica_SP5

Mikon_A1R

Miken_TiE_Tweocamera




Transfer Data To Shared Drive (3 of 3)

If you have trouble connecting to the shared drive, or need to re-map the network drive, please
login to the booking system, go to documents, the 3" document contains instructions.

() PPMS for the WCIC Facility

B https://ppms.eu/kcl-wo

}:121/53 § PPMS for the Wohl Cellular Imaging Centre - WCIC
LONDO

Home Book Request Documents Schedules Statistics Reports Publications Profile Logout

Incidents  Userrights Trainings Projects Groups/Users Help

My Documents

Report a signed document being collected

{top of signed document): Report




At The End Of The Session...

Remove sample, clean lens, select “Brightfield Eyes”

v

Save all data on local drive.

v

2 This can then be accessed from the workstations and personal computers.

Move data from local drive to shared network drive y

J If you have trouble connecting to the shared drive, please login to the booking system, go

to documents and the 3¢ document contains instructions.

[ Close down software ]

<«— booking system in favourites, no need

Connect to internet and click on
Check the booking system J

to login, go to schedules.

Is anyone booked on the

ILSNE"@ PPMS for the Wohl Cellular Imaging Centre - WCIC

system after you within Leave system on. ]

2 hours?

[ Turn off system in reverse order. ]




STEP BY STEP INSTRUCTIONS

More advanced instructions

...reuse previous camera settings




What if you are imaging similar samples and want to

re-use camera settings

you've optimised before...

1) In NIS Elements software, open a previous image with
camera settings you want to mimic.

2) Right click on the image once it’s open
3) Select reuse camera settings

4) Be aware, this uploads camera settings only, acquisition
setting (Z-stack, large image etc.) will not be reloaded




If you need any help, please contact:

George Chennell (07771926760)

(0] §

Chen Liang (07883166321) via WhatsApp

Happy Imaging!




