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Do you want to take images of your sample?

/ ‘ N\

I will anal
No, just observing RS Y

some data
p \ N\

No need to start up the pc and Start up the Start up pc and software.
software. Just make sure you computer Log onto the server.
are in visual mode on the and choose Focus your sample in the
control box. «no grabber» microscope. Will you
need the fluorescent
lamp?
Choose DS-U2 and turn El(es, I haye —_— IN
on the mercury lamp. If uorescing / °
e «“— samples

you need brightfield as

well, adjust for Kohler Choose DS-U1 and check

(page 27). for Kohler (page 27). Do

\ you need DIC or HMC?
__________ .I._E_________
Timelapse Large scan Multipoint imagaing | | Regular
Go to page Go to page Go to page 18. multichannel
16-17. 11-14. imaging Go yes
v —~ to page 8-9.
Warm up stage Initiate stage (page 11 )
(30 min before). /7
Ste_‘rt the CO2 Setting up DIC (page 32)
mixer (page 17). Setting up HMC (page 30)
Saving data from DS-U2. This camera takes 12 bit Saving data from DS-U1,

images. For quantification analysis, keep the 12 bit.
For localization observation, save as tiff or jpeg and
change bit size to 8. You can permanently change it to
8 bit (page 6).

Choose any format as this
is a 8 bit camera (page 23).
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Switch on the system

Turn on the main switch (A).
2. Start up the computer (B).

3. Log in with your user account
at the PC.

— If you do not have a user account
yet, ask MIC personnel to get one.

4. If you need the mercury lamp,

— check online in the booking
system (F) and in the logbook (G)
whether it has been used in the
last 30 min (is it warm?).

'MERCURY/UV LAMP

— turn on the power switch (C) and
press ignition (D).

— note the run time (E) in the

logbook (G).
5. Start “NIS-AR” (H), the NIS-
Elements software.

FRIDAY, MARCH 04, 2011
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Switch off the system

4 b today ~- FRIDAY, MARCH 04, 2011

A

Hikon TEZO00

1. Check online in the booking
system whether there is a user
coming after you (A).

— If yes, phone her/him and ask
whether he/she needs the mercury
lamp.

— If nobody uses the mercury lamp
for the following 30 minutes, switch
it off at the power button (B).

2. Close the software and shut
down the PC.

3. Fill out the logbook (C).
Turn off the main switch (D).

8o
>
2
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o
=
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|
L
E 37
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The TE2000 pad

Objective switch Halogen light control. The main
switch on the power supply needs
to be on (A). Regulate the intensity

here (B). Halogen shutter (C).

e contrast objectives HMC objectives (more 3D)

Shutter for

the UV More objectives available o demand: 2x, 40x HMC, 60x

light. The S e - —

pover moo@@@ eI

supply il

needs to : EXCITER  BARRIER § Lo |

be on (D) i

and lamp ENENE

ignited .0 0:1:0 - l‘

Fluorescence filter positions. No. Light path control. Eyepiece (E),
6 is empty and used for imaging B/W-camera for fluorescence and
BE Ph, Pol, HMC, and DIC. DIC (F), and colour camera (G).
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Starting the software

1. Double-click the “NIS-AR”-
button on the Desktop (A).

2. Select the camera control unit
you want to use (B):

—  For the colour camera, choose
“Nikon DS-U1”.

—  For the B/W-camera, choose
“Nikon DS-U2/L2 USB”.

3. Log on to Biomic on the “Skule”

server (- to be able to save images
directly onto the server).

—  Double-click the “biomic” icon
on the klient server which you
can find on the desktop (C).

—  Enter your UiB username in the

LJ

following way: username:
uib\username, and then the
password (D).

— If you do not have access to
»biomic" yet, contact Torstein
Ravnskog (7 86323, room
6C1141F, teknisk fellesavd.).

us|

NIS-Elements
AR4.13.04

Nikon DS-U2/L2 USB

[ A (D il 125) - Driver : 3
1
Nikon
lo Grabber
Nikon DS-U

No Grabb:

Nikon DS-U2/L2 USB
likon 2/L.

4 Hard Disk Drives (1)

4 Devices with Removable Storage (1)

4 Network Location (2)

Local Disk (C:)

o

b 846 GB free of 931 GB
£

@ DVD RW Drive (D)

- |=5e

[
Enter Network Password
Enter your passwerd to conne

ct to: klient.uib.no

uib\femes

ssssss

DRmembrmy edentials

Use another account
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Camera selection

Nikon DS-U2/L2 USB

No Grabber

Nikon DS-U1

COLOR CAMER,

L3 W CAMIERA

Colour

BW- ‘
camera Turn on the main switch
DS-Qil (A, colour camera; B, BW-
camera) before use.

* histological sections * fluorescence acquisition

* BF + phase contrast images * DIC + HMC images

* classical stainings (Golgi, * timelapse imaging

Nissl etc.)

Pixels: 2560 x 1920 pixels; binning 2x2, 4x4 Pixels: 1280 x 1024 pixels; binning 2x2, 4x4
Cooling: Peltier cooling 20° below ambient Cooling: Peltier cooling 10° below ambient
A/D conversion: 8-bit A/D conversion: 12-bit
Exposure time:  1/1000 - 600 s Exposure time:  1/1000 - 600 s
Sensitivity: Equivalent to ISO 64 Sensitivity: Equivalent to ISO 800
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L ———_—_—_——

‘ Avalable HW:

Adjusting camera depth/color/bit

If you need to change camera bit: Acquire = Select driver

Color camera
can image
B/W or color
images.

| Acquire | Calibration Image ROI Bin:
Select Driver...
Camera Light Path...

Select Nikon DS-U1...
M2 Camera Settings... F11

‘ ‘Avﬂhmfw&ws: Nikon DS-U1

([ 11w Uit Name

(Camera DS-5M-U1 (Ver=310.0208.0001.050721)

DS-U1 Color Camera.
DS-U1 Mono Camera

DS-U2/L2 USB

For the B/W
camera you can
choose to image
8 or 12 bit.

DS-Qi1lMc Settings x

Format | 1280x1024 no binning

2

[ Auto Exposure | [65ms

[

Analog Gain [« | ]

00x

: 12 bit imaging (quantification; 4096 tones)

Mode

Fast (Focus) 1280x1024 no bir[7 ]
ot o

Ve
AE Compensation
Eonse

["] AE Lock
Gain

!i

Contrast |Line:

ﬁ
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Correction collar adjustment

Some objectives have a correction collar
(A) to adjust for cover slip thickness
between 0 and 2 mm (B).

X/0.60
Sl In order to adjust:
%/o.zh\?vDAg;—_QJ * look through the eyepiece at all times.
N * turn the correction collar slightly
(might be somewhat stuck at the
beginning).

* refocus (C).

* turn the correction collar again slightly.

* refocus again.

 repeat until you get a sharp, crisp image
(D).

Correction collar not adjusted ~ Correction collar adjusted
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Manual multichannel acquisition (1)

1. The ND Acquisition \, Pl Sereen'), Docked Contiok), Messsurernent WIS
window should be on the |
right screen. If not, make
sure you are in the locked

MIC folder (A). - T ]

2. Open the lambda  — —
window. Tick the optical [ s et
configurations you need [ [ 5 A@* |5 e mare]|
(B). If the one you need is Lf . ﬂll = [k Ll::f
not there in the list, just ~ poewwes —
select the channel and e e I
choose another O * — 1o
configuration by clicking

["] Close active Shutter during Filter Change

on the arrow (C). S

3. For automated saving,
tick «Save to File» (D), set
the File Path to an
appropriate folder on the
klient server, and give the
data to be recorded a
sensible name.

4. Use the «M» in the left

toolbar to start capturing.\
S

[ Load '“ Save '][Remove'] [ 1 time {oop ]['\f Run now ]

Focus when needed.
5. Click «continue» to
record the image.

If your samples are bleaching a lot, it is adviced to select the longest wavelength first
(CY5 or TRITC), then green and blue last.
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Manual multichannel acquisition (ll)

[ NIS-Elements AR - [timelapse

apse 1£5t002n02]
Fle Edt Acqure Calbration

est0 - -_— X
Image ROI Binary Measure Reference Macro View Devices Window Applcations Help i~ +iD

FE & Vil e sled B -3 | @ Qo | wf [1oox[7]| 12 14 ¢ prichtheid [Rirc DAL CFP YFP GFP Y5

ez 28
(%]

Q

A

Qe

v B

B NS | EN
L \“@\E >|%|¢|6|0|1|@ m O
4 4 | 4« 4 4 4 4 4 4 4 4 4

BRI E

roal -

« i
N\ Al /®DAP1 ) @ GFP ) MIRIC) Custom /' [0,47umjpx  [3x12bit: 2368 x 1895 pixels (1526, 1316] MCh: (343, 1138, 500)

LUTs x | D

moans-la F@beu-ma o ]pthe “Split Channel” view (A), you
' = can see how the different channels
™ B built up during acquisition . You
. can zoom in using the middle
mouse button.

= © After acquisition, use the LUTS to
e T adjust the contrast for each channel
st oo individually. You can also try the
automatic adjustment (B).

Hege 86698 ¢ Endy 86007




Automated ND acquisitions

Using the ND acquisition , you can set up experiments that
include

* timelapse

¢ Multipoint (XY)

* Z-Series

e Multichannel (lambda)
* large image

If you need multipoint/ large image, you have to initialise the

stage first. Then, tick all the modules you need (A) and define
as described on the following pages. Do not forget to define
the order of the experiment (B). A progress window (C) will
inform you about the progress. Use “advanced” (D) to define
autofocus and usefull commands for shutter control.

ND Acquisition x |
T s s e s s et et e et et e et |
A —— J
" [v] save to File Paliin ¥ T =]
Path: [C‘\TEMP\ ] [ Browse... ] S . N
z:
Filename: [best.ndz ] k(=
£% Time |E] 22 XY Pos Il:] = 7 Series I &' Lambda | Time elapsed: 0:00:06  Time remaining: 0:00:23
_Tm i y Status: ; 3 )
AR = e
Phase Int&val ' [ Duration F | Loops
Remaining disk space : 874GB
#1 2 hour(s) [v] 13 Detai Info
= | |
A
[ Close Active Shutter when Idie [T Perform Time Measurement (0 ROIS) B0 pase [I% Reoas [v  mmsh X ot |
[ Switch Transmitted Tluminator off when Idle (1.00 s) —
Advanced Settings are selected! [ Events... I Advanéd’ >> ]
[ Load '” Save '][Remove'] [ 1 time loop ][*3c Run now ]
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Large image acquisition (1)

Initiate stage (Devices =
Initiate stage).

Make sure the objective is
not in the top position
before you hit «escape &
init» (A).

In the ND acquisition
window you check for A
and define the channels
you want to image (B).
You can choose to save
the image automatically
if you define where the
image should be saved
and give it a filename
(C).

You need to define an
additional command
(open the UV shutter)
before the first channel
(D) or else your first
image will be dark. Find
the command (E):
Stg_OpenFirstShutter

The stage will move to its physical limits.

Escape &Init 4|
xX
ND Acquisition x
e s s )
L: [ o i — ]
~[¥] save to File
Path: [C:\TEMP\} Pa ] Browse...
A
Filename: [Iargescan.nd2 o ]
[ Zrme [ 8¢ [(1 = {[A& A 12 targe image
~Setup
+ [ty x ¥
Optical Conf. | Name | comp. Color
DAPI [+] oarr ]
o B Gl 1
TRITC |z] mmc I
[] Brightfield | 7| Brightfield 1
O

["] Close active Shutter during Filter Change

] s et

OperstShurO; (=B
~1

[ Load '“ Save '”Remove'] 1 time loop ][q‘ Run now ]
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Large image acquisition (II)
NN Ny

1. Before you start an Erichified | FITE TRITE: DAPE G2 ¥ €

automatic large image Assion aprent camera etpno”
I Assign current microscope setting
acquisition, make sure i s
the exposure time is Show differences...
correct for all the ——
channels you want to eciect
image. Go to the different — ’
. . opy
channels by clicking on s
the setting maked on the New...
topp and open the E—
camera (click + on the Rename...
Edit...
keyboard). |

2. Find a correct exposure

and gain. Switch over to
Resolution
manual exposure mode e
(A). Quaty (Copture)
| Exposure A

3. Ifa«» §hows up next to Y
the setting (red arrow), A
then click on it and Exposure

«assign current camera
setting». If you don’t do
this the old camera
settings will be used.

If you are using the brightfield channel I recommend you to do a shadow
correction as the halogen illumination is not perfect in the centre (see page 15)
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Large image acquisition (1)

5. Tick the «large image» #ﬂ

. . ND Acquisition x

window and define the e ]

amount of images to be e ’

scanned (A), the first - Em: Jumome |
. . Filename: [Iargescan.ndz ]

number indicates the x

direction.
6. Move to the centre of your

Scan Area:
3 1 O] = x > fields
object and adjust for focus. Mo
7. If you want autofocus, you | ;
need to choose «define by CU el
) Do Not Stitch Stitching is done on the first lambda channel, when the

steps» (C) either in lambda || owes [ )5 Sormmsmassimcinei
or timelapse mode. Ll te st s e e
8. Define the stepsize (D)

r—

and total z range (E). O Cme [NEN [0S RE [T rgeme|
i + 4] x ®
Optical Conf. [ Name | Comp. Color
[v] paP [~] paer S
™ cre Ir| e [
[ TRITC | e I
[] Brightfield |»| Brightfield ]
[5]
["] Close active Shutter during Filter Change
et

|
Szl e r
Twopassslju D
Step | 1 [um] | &= 2.800pm| Range |8 [um]
e e 1)
OffsetzafterAF [ 0] pm [ Load '][ Save '][Remove'] 1 time loop ][*3" Run now ]
[ rest || saveandgiose |[ concel |
Moves 4 [um] down and then moves in 1 [um] Steps up within 8 [um] |
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Large image acquisition (V)
-optional-
9. Find «scan large image» under the «acquire» meny.
10. If you need multichannel capture, define your channels (A).
11. Define the size of the field (B) and the placement of start
postion (B)
12. Asign shading correction (C) if you are using brightfield
(you need to capture correction image beforehand).

13. Choose which objective you want to use (D).
14. Define how you want to focus (E).

~Capturing | Stage Overview with Macro Image ~Z Series
Macro Image DO Captre X Clear =/ | W~ E B %S| @nne
Optical .conf.: [current B] ObjECﬁIVs{l: 4x IE]] ,(:' Z Series Count:
] o s E ()
Optical conf.: {current B] Objective: [1: 4x E]] ) EDF =5 A
Z-drive: [TEZOOD Z Drive = ]
~Area
Order: [Lambda loop per Z position ~ ]

[Number of fields in X and Y E]l i AM:.ibd'lannel capture
- ONE EmR il T sm@otix

Fﬁ placement: / e = Optical Conf. _| Name | Comp. Color  «

(&) Around the current position Oers [] cvs I
) Cmentire baias fort\erroaer S | HitEd [ rightfield  [~] Mono Brichthield =
< AERESTEESEEEERETEE 0] | S [7] <no config... B New :]B T
Clcys cys -
6 x 3 fields, 6720x2764 pixels, 1.55 x 0.64 cm, 17 MB of | — E]
memory Stitch using channel: [An q
["] Close active shutter during stage movement s E

["] Focus manually at start

-~Overlap -Shading Correction
(e Overlap: % Stitching via: b_) Off (not available) ATaBe oSy . @ [T] Use Focus Surface

) No overlap ettt o
= registration _/ On O
L Use step-by-step focus
[ Focus manually
i G (=]

(@) Create large image ["] save large image to file [# keep file opened Format: every =] field

r

) S to Auto ture folds @) 3 :
() Store single images PSR AT Lo after distance
O Greate both ) Filename: [C:\Program Files\NIS-Elements 4_20{mages\Large I] E] [nf v] B =t rames without sanple
__ Crea
Storage for single images: [7] Manually locate sample and background at start

Folder: {C:'nProgram Files\NIS-Elements 4_20\mages\Large Image J E] [tjf v] Optical conf.: [Bnqhtﬁeld v]
( .I
= e
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Shadow correction — large image

1. Look at your sample and adjust the Kohler illumination (!).
Open live camera view. Find a clean, dustfree, sample free
area on your slide/well. Focus!

3. Go to «Acquire — Shadow correction».

Select capture correction image (A).

5. Choose 2-3 areas to to record correction images. Click
«next» in between each recording and click «finish» when
you are done.

o

D Shading Correction Shading Correction

() Shading per Optical Configuration
@ Common Shading

A(_:apture Correction Image...
Use Current Image As Shading Correction...

Apply Shading Correction On Current Image

Delete Correction Images...

Show Correction Image

@) Multiplicative

O subtractive Offset: D ’
[+] spline interpolation, smoothness:

[C] Keep mean image intensity
Optical configuration: N/A

Grab a few sparse scenes by pressing ‘Next' button.
When done, leave the dialog by pressing 'Finish' button.

You are about to capture the firstimage.

[ dext>> || oo [ coneed |

6. The correction image (B) will be saved and used in the
automatic large image acquisition.
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Timelapse acquisition (1)

acquisition window. Define the  co (1o scasin ]

T: (= ]

interval (B) at which the images === 1

- [ save Record Data...
should be taken. Define the e
« . » f . - A

duration” of the experiment 17 o oo
(C) [ +ad [ @It X ¥
. . | Phase | Interval | Duration . F | Loops
You can define different loops of == - sty B Flim  C Rl
timelapse experiments. If you D
want to acquire faster imaging
[¥] Close Active Shutter when Idle [ "] Perform Time Measurement (0 ROIS)

[ ] Switch Transmitted Huminator off when Idie (1.00 5)

slower imaging, then define a "
second “phase” (D). -
For long term experiments, use == 8
autofocus under “advanced” (E).
If you are doing imaging with
multiple channels, check the
lambda flag (A) and define the
channels as before described. o

You might have to define some |7 = = .

for an hour before doing a
hore — B [)fatteseomng ——~ eive.. ]

[ Load '“ Save '“Remove'] [ 1 time loop ”’9‘ Run now ]

CE——C
advanced settings (F) in order sreiggure | SioLoperFrstsnutier;
for the first image to be exposed
correctly.

For opening UV shutter or

opening and closing halogen

llght : _Seﬂ.htSta(3,1);

Stg_SetLightState(3,0);
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Timelapse acquisition (lI)

7. Turn on the temperature/ CO2
controller (switch behind box).

8. Put the insert on the microscope
stage (A) in order for the metal to
warm up. Leave this in place for
at least ¥ hour (careful with the
lid!). Make sure there is water in
the bottle (D).

9. There are two different insert to
choose from: a slide size or a 35
mm petri dish (B).

10. Place cells in posistion and use
clams to fix the well/s (C).

11. Turn on the pump (E) and open
the CO2 valve (F) by lifting up
the top and turn the wheel till
you see the needle rise. Do not
touch the wheels on the front!
The CO2 level has been fixed to

5%.




Multipoint acquisition

e e
i ——

itiali 1 s move to its physical limits.
1. Initialize the stage (Devices - [ e son £l

initiate stage).
2. Check the multipoint flag in the
ND acquisition window (A).
3. Define your multipoint
positions in the XY window

with a tick into an empty square ~ |®*="* ]
7 e s e s s e s e s
(B). Make sure “include Z” is == }
" [¥] save to File
checked off. & ) —
4. Define which channels (C) you Flenane: .
want to image and the interval LA
of your timelapse (D). i o e o
5. You can define where the data is | === T —
. #2 85.477 994.860
going to be saved (E), preferably = s s
. . B [->] s0.077 994,460 "~ offsetAlXY |
on the biomic server. O
[Jindudez [JRelativexy [ Optmize | Load.. | save... [custom... |

6. Ifyou are doing a long
timelapse, use autofocus (under
advances (F)).

7. You might have to advanced
setting also for the shutter i
control (se previous page). EERERC 2 ECTW AT

["] Close active Shutter during Stage Movement
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Shutter control

In order to avoid bleaching, the shutter has to be

Capture Timelapse x

closed when no image is being acquired. To do so
automatically in multidimensional experiments,

Save to File
Path: I C:\Documents and SettingsiMICadminiDeskkopl Browse. .. . .
r| [ —|| * untick “Close Active Shutter when Idle” (A).

— * open “Advanced >>” (B).

Time schedule —————————————— %

— w2 |+ Select “Execute before Capture” (C) and
H#t 5 sec [~ tmin =13

O “Execute after Capture” (D).

}L [ close active shutter when Idle [ Perfarm Time Measurement (0 ROIs) r B Click On the arrOW to the right (E) and Select

[ use Ratio Define Ratio. ..
E <« d s 4
[ Switch Transmitted Lamp off when Idle (1.00s) Events,.. Advanced << / Comman Llst (F) .
( N Autoforus INnne ;I IAt the Beginning ;I Define. ..
4 Execute befare Capture Stg_CpenFirstShutker(); # ° h d 1' (G) 1
[ Execute after Capturs | Sto_CloseFirstshutter(); Run Macro. .. From t € comman ISt > s€ eCt

gt [==e=_]"Stg_OpenFirstShutter()” (H) for “Execute

=t s B \F before Capture’, and “Stg_CloseFirstShutter()”
Load vl Save vl Remove Vl 1 time loop I 2 Run now | for “EXeCute after Capture”.

-
Select Command
Skg_OpenFirstshutter();
G
B | Al | |Stg_HeatStagelsPresent() h] K e ity LeeEs
..... - Al | |5tg_HeatStageSetTemperaturel ... )( g
. Stg_HeatStageSetTemperatureRater ...
-l Acauie Stg_HeatStagestartHeatingCoolingl)
[]"'- AdvancediF| Skg_HeatStageStopHeatingCoolingi)
----- - Applications Skg_InitializeSlideLoader)
-l Binary Stg_IsanalyzerPresent()
G-l Caibration Skg_IsAperturePresentd ... )
- Skg_IsBarCodeScanneds ... )
""" M Colocalization | |5tg_IsCassettePresent( ... )
I:I---- Device = | |5tg_IsCassetteScanned! ... )
[].... E dit Skg_IsCondenserPresent()
_____ - Encel Skg_IsDACPresenti)
N Stg_IsFilterPresent( ... )
""" il Fie Stg_IsLightPathPresenti)
""" il Help Stg_TsLightPrasent{ ... }
[]---. Image Stg_IsMicroscopePresent()
[]...- ImageD acument Stg_IsMou_seJoystickZ()
_____ . ImageProcessing L Stg_IsNDFlItgrPresent()
i _ Skg_IshosepiecePresent()
""" Ml IntensityPrefie Stg_TsPFSFresent()
----- - Interpreted Skg_IsshutterPresentd ... )
..... o Lt Sto_Isslideloaded()
Skg_IsSlideLoaderInitialized)
""" - Layout Skg_IsSlidePresent( ... )
""" . Macro Skg_IsZaomManual()
I:I---- Measure Skg_IsZoomPresenti) =
..... . Misc Stg_LargeImagescani ... )
[]___- MO Skg_LargelmageScanareal .., )
. Skg_LargeImagestageScanwithMamel ... )
""" - ObiectCount Skg_LoadSlideFrome ... 3
""" - Objectives Skg_OpenFirstShutker() H
----- Ml Obsolete M Stq OpenMicroscopeloor) M
Mumber of Functions: 2067 Reset Al Interpreted Update All Interpreted

Hege 86698 * Endy 86007




Autofocus

Especially in timelapse experiments, the probe might move out of
focus over time. To avoid this, NIS elements provides an
autofocus function.
* Click “Advanced” (A) in order to access the autofocus settings.
* Choose either “Steps in Range” or “Adaptive” (B).
* Choose when the autofocus should be applied (C).
* Click “Define” (D) and adjust the settings:
— in “Steps in Range”, you define the z-stack size (E), in
which you expect the focal region, and the precision of
the scanning (F).

ND Acquisition x
A== )|
~[v] save toFile
Path: [C:\TEVIP\ ] Browse..
e ceard .
|
] = |
™ B Tme |[7] 55 xv pos [[] = 2 series [[7] & Lambda |
- Time schedule SteosnRanee [ E
+|@[ﬁ]|f§|)(%" Tmmpasses[:l.lf4
Phase | interval | Duration P | Loops Step [um] | 4= 2.300um| Range um]
#1 15 sec [*] 1hours) [¢] 241 Criterion:
O
OffsetZafter AF [ 0] ym
[ Test ” Save and Close ” Cancel ]
[] Close Active Shutter when Idle [] Perform Time Measurement (0 R Moves 4 [im] down and then moves in 1 [um] Steps up within 8 [um] |
[] switch Transmitted Iluminator off when Idle (1.00 s)

[ Load '][ Save '][Remove'] [ 1 time loop ”f Run now ]
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Acquisition of a 3D image

In order to acquire a z-stack, you need to define its
thickness and the distance of each slide.

* Open the “z-series” window.

* Focus your sample and define a “top” (A) and
“bottom” (B).

* Define the step size (C). The number of steps (D)
will change accordingly. It also works vice versa.
Furthermore, you can take over the suggestion of
the software for

O Acpisition x | Nyquist sampling (E).
Se—=——am=—=—=— ,+ Inaddition, you can define
Save to[ﬁle ] the size of the image stack by
Path: C:\TEMP\ Browse... .
| Creamee moving to the centre of the
Filename: | test002.nd ecord Data. ..
L ] — stack and setting the size of
(| the half-stacks (F).

(@ o quj;[] v pos |[¥] = ZSeries |[7] & Lambda |

Note that you cannot autofocus

\E.H 12543 if you capture a z-stack.
1 :7 Reset = VeI The axial shifting of the
]BIIV Bottom | PR J objective is very fast; the inbuilt

Geo[tow_Jimfe ton [ Js8d = °° = shutter is much slower, so that
o EXR O EER there is no need for closing
G during axial movement (G).

[] Close active Shutter during Z Movement

Advanced >>

[ Load 'H Save '][Remove'] 1 time loop H'ﬁc Run now ]

Hege 86698 * Endy 86007




Scale bar

With NIS Elements, you can add a scale bar to your
images. Ask MIC personnel to calibrate the objective if
required (is most cases, it is calibrated as you find it).

A-L-adBODBIEI- 2 ER=RERCRC s

Scale | Font B
Orientation Type

Size
H) (=22

P —

Line width: [— 2px ']
Background: ([ v |

Automatically adjust size
Keep in view
Show Text

[ ox J[ owea J( 5

* Tick on the scale bar sign (A) on the right side of your
recorded image; the scale bar will appear.

* To change the default, go to scale properties (B).

* ,Burn scale” onto image (right click on scalebar).
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Saving data

I Only Selection

Save As Image
All data should be saved con [E T e
on “biomic”, and in the .
. My Recent 1. Trashes
following two formats: @ S
o “*nd2”is the E
5 ) &]Nn;,w Folder
manufacturer S format by Documents %z;’qoiHER
that contains all the oL
My Computer
META-data. This is @
your raw d ata th at you Mypﬁecl;vgurk File: hame: |NDFrogress_Convallaiatl ndz Ea Save
Save as lype: ND2 Image Fils Format [ nd2] ;I Cancel |
have to keep to be able co Ty
to show what you have s
done. Paortable Netwoﬁ( G_raphpi'cs [".pnal .
Image Fields
*  “TIFF” is the scientific R —
format Which Can be Fllen:;::: !Zl:Progress_ConvaIIarlaAII.nd2
Dimension: 3456 x 2765 (4:x12bi)
used by almost all ey coes 755
. Filedate: 29,03.2011
software, but is does tmoge rields
Calibration {umfp:x): | 0.92 b
. | F
not contain the fl,]_ll Optics: | Plan Fluor 10x Phi DL +
Type: | M
META_ data. SampleID: I ﬂ
. Author: I ﬂ
You can adjust parts of the/' oo s =
META-data in the “Image
. . Murnber of Picture Planes: 4
Fields” dialogue. e i
ImagelD: 4
Group: I ﬂ
The hugely Popular Capturing: | D5-QilMc-U2 12 bit ) had J
“JPEG/JPG” is lossy, i
. g::ga Iiég?c(tion: OFf %
produces artefacts, and is T =
not recommended in i g
science. Use it only for i j
simple presentation :: j
Info2: 4
purposeSo Clear all Fill by Defaults | Edit Defaults... |
K Cancel |

Selection

Selection, .. |

I” | Keep fspecs

X:lg— V:lg—
T

V| Save Color Image

I~ 5ave Bimary Image
| Save Annatations
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Available objectives

Position | M Correction WD Contrast
(mm) method

Plan Fluor 0,13 16,4

2 10 Plan Fluor 0,30 15,2 Ph1l

3 20 ELWD Plan Fluor 0,45 7,4 Phl

4 40 ELWD Plan Fluor 0,60 3,7-2,7 Ph2

5 10 HMC 0,25 6,2 MC1

6 20 HMC LWD 0,40 3,1 MC2
u.r. 2 Plan Apo 0,1 8,5 not recommended
u.r. 40 HMC LWD 0,55 2,7-1,7 MC3

u. r. 60 Plan Apo VC 1.4 0,13 DIC (N2)

Abbreviations: M, magnification; NA, numerical aperture; WD,
working distance; Ph, phase contrast; ELWD, enhanced long
working distance; HMC, Hoffmann modulation contrast; u. r., upon
request; VC, violet-corrected (optimised for multi-colour-staining
that includes DAPI and the visible spectrum), DIC, differential
interference contrast. All objectives work in brightfield and with
polarisation microscopy. All objectives except the ones dedicated for
HMC can be used for fluorescence microscopy.
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Availlable fluorescence filters

DAPI

CFP

GFP

FITC

YFP

TRITC

Cy5

340-  435-
380 485

426-  460-
446 600

450-

sop  LPS00
465-  515-

495 555

490-

s;o  LP520
528-  577-

552 632

590-  662-

650 738

Alexa Fluor 350, BFP, Coumarin DAPI, Indo-
1, Hoechst, Marina Blue

Acridine Orange, Alexa Fluor 430, eCFP,
Lucifer Yellow, PO-PRO

Alexa Fluor 430/488, BCECE, Calcein, CFDA,
Di-8, eGFP, FDA, FITC, Fluo-4, Fluorescein,
FM 1-43, FM 4-64, Fura Red, LysoSensor

Green, MitoTracker Green, Rhodamine
110/Green, YO-PRO

Alexa Fluor 488, BCECE, Cy2, DiO, eGFP,
FDA, FITC, Fluo-4, Fluorescein, FM 1-43,
MitoTracker Green, Nissl, Oregon Green 488,
Rhodamine 110/Green, YO-PRO, YOYO

Alexa Fluor 488, BCECE BODIPY, Calcein,
CFDA, Calcium Green, eGFP, eYPE FlAsH,
FITC, FM 1-43, Magnesium Green,
MitoTracker Green, Oregon Green 488/514,
Rhodamine 110/123/Green, TO-PRO, TOTO,
YO-PRO, YOYO

Alexa Fluor 555/610, BODIPY TMR-X,
Calcium Orange, dTomato, Ethidium
Bromide, evoglow-Bs1/Bs2/Pp1, Magnesium
Orange, Nile Red, PO-PRO-3, POPO-3,
Propidium Iodide, Rhodamine, TAMRA,
Tetramethylrhodamine, TRITC

Alexa Fluor 647/660, Atto 647, mPlum,
NileBlue/Red, Cy5, TO-PRO-3, TOTO-3
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Brightfield filters

Neutral density ~ Diffuser disc. NCB = neutral GIF = green

filter. Use this Keep this always colour interference filter.

when neither in the light path. balance. Use Use this filter for

the voltage It decreases the this filter if the = phase contrast

control of the amount of white balance ~ microscopy. This

halogen lamp uneven is not filter removes

nor the illumination satisfactoryat ~ unwanted halo

exposure time caused by an low halogen effects, since phase

of the camera extended light voltage. contrast is

suffice. source (=tungsten calculated for green
wire). light.
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Kohler illumination

Kohler illumination is imperative for all transmission
microscopy techniques (brightfield, phase contrast, HMC,
DIC, polarisation ... ).

Adjust also when changing the objective or replacing the sample.

1. Close the field stop diaphragm (A) so that you can see the edges.

2. Move the condensor up and down (B) until you see a sharp
image of the field stop diaphragm (with sharp edges).

3. Centre the image of the field stop diaphragm by using the
knurled condensor centring screws (C).

4. Open the field stop diaphragm (A) until the edges lie just beyond
the field of view.
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Increasing contrast

~ * After setting up the
m il - Kohler illumination,

Nikon
APAN

0010 close the aperture stop
E (arrow).

* The contrast/depth of
field will greatly

Increase.

* Asyou close the
aperture stop, the
resolution will decrease!

Diatomee in brightfield with different contrast settings: A, aperture
open; B, aperture halfway closed; C, aperture fully closed. Note that
in A, only a small part of the Diatomee is in focus, whereas in C,
you see all in focus, but also dirt in the image pathway.
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Adjusting phase contrast

For the adjustment of phase contrast, (i) bring your object in
focus and (ii) Kohler. (iii) Switch the condensor (B) to the
position matching the objective’s inscription. In case of correct
alignment (C1), you will see phase contrast with homogeneous
halo (C2). (iv) Check the alignment by switching the eyepiece
optics to “B” (Bertrand-lens, arrow). The two rings you see (A1)
have to overlap. If not, you will have strong artifacts (A2). In order
to adjust, (v) move the condensor ring with an allen key(D).
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Hoffmann modulation contrast

Hoffman modulation contrast creates DIC-
like images with less effort, giving the
objects a 3D appearance (B). In order to
adjust for Hoffmann modulation contrast:

* focus and Kohler your object and
lightpath (A).

 at the condensor, switch to the filter
corresponding to the objective (MC1-3).

* at the eyepiece, switch from “O” to “B”.

* use either the knurled screw at the
objective or at the condensor filter to
make the two grey-shaded objects
parallel (C and D).

* Use an allen key to adjust the distance
between the two grey-shaded objects at
the condensor filter. They should overlap
slightly.
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Polarisation microscopy

Polarisation microscopy is

particularly useful for imaging

linear structures like crystals, and

can also resemble dark field

microscopy. To adjust,

* focus and Kohler your object
and lightpath (C).

 set in the polariser (A), which
is situated above the consensor.

* set in the analyser (B), which is
situated below the filter
revolver on the right hand side.
Make sure the filters are
crossed (background is black).

 image your sample (D). move
both filters out again after
imaging, since each will take
50 % of the light!
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Differential interference contrast

In order to adjust for DIC,

* focus and Kohler your object
and lightpath to get a nice
brightfield image (A).

* insert the polariser above the
condensor and the analyser
below the filter revolver.

* insert the DIC prisms
matching the objective’s
inscription in the condensor
revolver and below the
objective (B) to get the typical
DIC-image (C). Control the
“shadow” by turning the
polariser.

* For colour-DIC (D), insert the
A-plate below the polariser (E).

p——
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Troubleshooting

* Could not connect to camera!

F =T
@ Could not open camera!

1. Most probably, the switch on the camera controler box is OFE
Check if there is a green light.

2. If control box is OFF, the turn the switch ON and patiently
wait for a few seconds before clicking OK on the error

message box.

3. If the message continues, try restarting the software .

Hege 86698 * Endy 86007




Troubleshooting

* I connected to the wrong camera. How do I
switch over to the other one?

-Elements AR [Current user: e >
Acquire | Calibraton Image ROI Bing
| Select Driver...

=}
[_ ‘ Y/ Camera Light Path...

Q Select Nikon DS-UL...
A

1. Go to acquire-select driver. o e

v  Live -Fast +

2. Choose from the list. ) se-qaty  coles

— Freeze
""" Capture Ctrl+
i Auto Capture Ctrl+Space
Average (OFF)
Integrate (OFF)
Camera ROI
O RAM Capture
AVI Acquisition....

3. Or, restart software and pick the

vy v v v

the correct camera from the list.

Fast Time-apse...
Manual Integration...

Capture Multichannel Image
Capture Z-Series

Capture Timelapse

Capture Multipoint

BOWLS
< o o o

Custom Acquisition...

Grab Large Image Free Shape...
Grab Large Image...
Scan Large Image...

d g @ r BN (B NG

Live Comparisons 4

D Shading Correction 4

Nikon DS-U2/L2 USB

No Grabber

Nikon DS-U2/L2 USB
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Troubleshooting

I cannot connect to the skule server.

You will have to map the server. Do the following:

. Right mouse click onto «computer» and choose «map
nettwork drive».

. Write: \\klient.uib.no\felles\mofa\biomic

. Write: uib\username (employees) or student\username
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//klient.uib.no/felles/mofa/biomic
//klient.uib.no/felles/mofa/biomic
//klient.uib.no/felles/mofa/biomic
//klient.uib.no/felles/mofa/biomic
//klient.uib.no/felles/mofa/biomic
//klient.uib.no/felles/mofa/biomic
//klient.uib.no/felles/mofa/biomic
//klient.uib.no/felles/mofa/biomic
//klient.uib.no/felles/mofa/biomic

Troubleshooting

* After running a large scan, the image does not
look perfectly stiched!

1. You need to recalibrate the objective! Do the following:

2. Go to live view (press + on the keyboard). Make sure you see
an image on the screen.

3. Go to calibration-recalibrate objective.

4. Choose auto and click OK

5. The stage will now move around automatically. Try a new
large scan.

@ = ) 4 ¥% New Optical Configuration...
New Optical Configuration for Fluorescent Probe...
= Optical Configurations... Ctrl+N
Objectives...
Recalibrate Objective Plan Fluor 10x Ph1DL...

Recalibrate Document... oo

Channel for Intensity/Brig ng&'ﬁg}w - atng o) =sbats

- oot
= o ][ 4
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Troubleshooting

e The ND acquistion window looks different. I
can't find all the settings there.

1. This does sometimes happen and I don’t know why.
2. Simply go to applications-define/run ND acquisition.

3. You window is now back to normal with all settings available!

_4— — ]

cations

6D
Define/Run ND Acquisition... Ctrl+Alt+N ND Acquisition
Define/Run ND Sequence Acquisition...
® i q‘ . i L Experiment: [ND Acquisition ]
% Define/Run ND Multipoint Set Acquisition...
T: (== ]
Device for Stimulation: EPI Shutter U Al ]
Define/Run Sequential Stimulation... Save to File
Define/Run Simultaneous Stimulation...
Path: | C:\TEMP\ || Browse...
HoR Filename: | Frits_febr2016.nd2 | Record Data...
Capture Reflection Free Image
Capture HDR Image... [OrderofE 3 entVHT T ]
Create HDR Image... :
Create HDR from ND <% Time ClEaxy |[:] =7z l & A |E| [} Large Image l I
N ~lime
et wad [ @It X W
I t Molecule List...
e == | Phase | Interval | Duration F | Loops
#1 15 min [+ | continuous [v] 2
O
Close Active Shutter when Idle [ Perform Time Measurement (0 ROIs)
Switch Transnitted uminator o when 1de (1.005)
j Events... I Advanced << ]
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Troubleshooting

* The brightfield image is dimmer or brighter
than I expect. It looked fine on the preview
image.

1. Most probably you have touched the intensity buttons for the
halogen light situated on the control box. This is not saved in
the optical setting under camera, but under microscope.

2. Notice the red exclamation mark? This indicated the setting
has been change. Right-click on the sign and choose «asign

currect microscope setting».

Brightfield! FITC TRITC DAPI CFP YFP CY!

Assign current camera setting
Assign current microscope setting®
Revert to saved settings

Show differences...

Show OC panel...

Unselect

Copy to 4
Duplicate...

New...

Remove...
Rename...

Edit...
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Troubleshooting

* During my timelapse the halogen light does
not come ON or OFF as it should!

1. When you run a timelapse you want the halogen light to be
turned off after acquisition in order not to create excess heat.

2. In the advanced settings you need to find the floowing
commands for before and after every time acquisition:

STG_SetLightState(3,1) and STG_SetLightState(3,0)

The first command
turns the halogen light on,
the last one turns it off.

ND Acquisition xi

e J
Save to File
Path: | C:\TEMP\ || Browse...
Filename: [hestﬁmelapseOOZ.ndZ ]

[ £E: Time [EI &5 XY Pos II:I £ 7 Series I&'Lanbda IEI & LargeImagel

~Time schedule
+ | @It x ¥
|Ph_ase l[ntervd lDwaﬁon r IL@S
#1 2min [+] 1hour(s) [+] 31
O
[] Close Active Shutter when Idle ["] Perform Time Measurement (0 ROISs)

[] switch Transmitted Tiuminator off when Idle (1.00 5)
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Troubleshooting

I'm running a tilescan but the first image is
darker than the rest!

Our software runs faster than some of the hardware components.

This time the image has been acquired before the shutter had
time to fully open.

O&mme O [OS52|[M &0 ILa'geImageI

~Setup

+ [ty X ®
| Optical Conf. | Name | comp. Color
[¥] DAt [ oaer [ —
] eFp |~| ere [
[ TRITC |z] mrrc |
[] Brightfeld =] erightfeid 1
O

["] Close active Shutter during Filter Change

| Cluserato [oefrerato..
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