& Tield of View

Field Diaphragm

Step 4

Focus the edge of the diaphragm by adjusting the condenser height. This is
done using the substage condensor focusing knob that moves the condenser
up and down with respect to the microscope stage.

It will look like this: (if the image moves out of your field of view, skip to step 5,
then come back to step 4)

Condensor

Step 5

Centre the condensor using the two centring screws.

The two diagonal centring screws are located underneath the condensor,
each coming out at 45 degrees. It will look like this: (Note centred, crisp edge)
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& Tield of View

Field Diaphragm

Step 6

Open the field diaphragm until it is just outside the edge of the field of view.
(Note that the shadow in step 1 is gone.)

Step 7

Contrast can be adjusted using the CONDENSOR diaphragm. This is usually
adjusted using either a lever or knob at the front of the condensor.

If you remove one eyepiece and look down the tube, you will see the
condensor iris. Be careful when adjusting the condenser diaphragm, because
closing the condenser diaphragm reduces resolution. To maximize both
contrast and resolution, close the diaphragm just to the point where the image
begins to get dark and no further (~7/8 of full view).

P Field of View

Condensor Diaphragm

21



7. TRANSMISSION IMAGING ON THE UPRIGHT MICROSCOPE

To begin check that:
» All prisms are out of the path or are appropriate to you need

» Check that the polarisers are out of the path.

7.1 SETTING UP PHASE IMAGING ON UPRIGHT MICROSCORPE:

Phase Contrast is used to produce high contrast images of unstained
specimens

Switch on the halogen light (Note that the
transmission detector must be off, for the halogen
light to be on- check this by using the sliding
switch on the detector)

Make sure your filter turret in BF position (4)
Make sure you have a sample in focus.

Set up Koehler illumination.

Condensor Turret

e

Aperture Diaphragm R
Condensor Diaphragmh:

Set your condensor diaphragm to pH position

DIC Analyzer

Check what size phase ring is in your objective (will be written on the
objective cover e.g.ph2, ph3)

Change the condensor turret so that the corresponding phase ring is in
position.

Turn on the transmission detector.

Scan for a transmission image.
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7.2 SETTING UP DIC IMAGING ON UPRIGHT MICROSCORPE:

DIC (differential interference contrast) microscopy uses a combination of
a polarization system and two special beam splitters to create phase
differences in the specimen. It provides a 3D shadowing effect.

Switch on Halogen lamp

Make sure your filter turret in BF position (4)
Make sure you have a sample in focus.

Set up Koehler illumination.

When viewing in DIC mode
you may need to increase
the brightness (lower left
hand side of microscope)

Insert polariser (left hand side of
microscope, below eyepieces)
(POL <__>)

Put in the IC/P analyzer (circular device above the illumination source-
see image on previous page)

Turn the knob on the polariser IC/P until the optimum extinction
position is observed (i.e. the two polarisers overlap, and the image is darkest)

Check the code on your objective (On the first line of the objective
engraving e.g. D, E) and insert the corresponding objective side IC prism
(using the turret at the front o the microscope, above the objectives)

Set the condensor turret corresponding to the objective magnification
(e.g. 10 for 10x, 40/60 for 40x or 60x etc)

Rotate the objective side prism to achieve the desired image.
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7.3 SCANNING FOR A
, TRANSMISSION IMAGE
_ TM Activate the transmission PMT.
o g | e *—‘\'
— = = = = || Turn on the 488nm laser.
RSPS Insert the RSP500 filter into the
: I|||||||||I|||||||||I||||-'-||||I||..|||||I|||-| beampath
PuWTigdan FEl 1 FuT 3 FET i FeTa
foue—— Wfoe Mo B B
[ 1] b v i i =~
T Requenilal Scan r';ﬂ.l ﬁ“|
You can either open the Signal window to control the ‘fﬁ
Transmission Gain and Offset. Eignal

Or change your panel controls to transmission (right click on the bottom panel and

choose configuration)

7.4 TO RETURN THE MICROSCOPE TO NORMAL SETTINGS
Take out the IC/P analyzer (above the illumination source)

And take out the IC/P polariser.

Turn the objective side prism to empty

And return the condensor to BF

The microscope should be left with normal bright field settings, with all filters
out of the light path when not in use.
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8. LIVE CELL CONFOCAL IMAGING ON INVERTED MICROSCOPE

8.1 SETTING UP THE MICROSCOPE

Make sure that the scanner head is on the inverted microscope. If it is not, contact
Jacqui Mills (the CHW microscopist — x53084) to move it for you.

Turn on the Confocal as per usual —

Go to the black control box. Switch the red buttons on in the following order;

- Scanner

-PC

- Laser (listen for fan). Select only the laser you want to use; they are labelled.

There are three lasers i) Ar laser 488 nm (can have 458 nm, 476 nm, 488nm,
514 nm lines). Use the 488 line for transmission.
i) Green Helium neon laser HeNe 1 mW 543nm;
iii) HeNe laser, 10 mW, 633nm

Turn the KEY to the right (it returns to middle setting when the laser fires up).
{Take care; none of these lasers excite Liss Rh (539, 574), Texas Red or Rh redX
effectively}.

Switch on the Temp. controller; it is preset to
37°C. If possible, give the chamber 30 minutes
to equilibrate before adding cells.

(_ ~ CT-Confroller 3700

nom i heriE)
@ rnaamal
= (3 cimhest

D% vedicton  hedng
T il

e Switch on the CO, controller (green

TR button); adjust set point to 5%.
Jabe dnm v o Lats 7Y

w“; 'ﬁr @ Turn ON the mercury lamp for the

K}ﬂ" y _) inverted microscope (the rear power
supply on the floor). The microscope

should also be switched ON by now.
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Open the Leica software (remember z stage is automatically pre-set).

Go to Tools > Microscope, select DM/IRBE and then Initialize. If there is an error,
contact Jacqui Mills.

Go to Tools> Objectives in the tool menu. Check whether your objective is in a
‘slot’. If not, ask Jacqui to change the objective for you.

Still in Tools> Objectives drag the correct objective into the appropriate ‘slot’ (work
this out by checking where the other objectives are placed).

NOTE:

NEVER change your objective in the software, as the turret is controlled by the
computer commands.

The best way to set up the microscope is to move the turret manually to the lowest
power objective.

Take the stage to the lowest position possible. And then move you objective into
place and raise the objective to the right height. This will make sure that the
objective does not hit the bottom of the stage.

Then go to “objective” on the bottom of screen and make sure the objective that is
under your cells is selected.

MAKE sure the heated stage is ABSOLUTELY firmly seated. Underneath the stage
on the front left hand side there are 2 locator clips on the LH corner, these hold the
whole thing FIRMLY in place. Ensure that the CO2 and heat tubes are firmly
attached.

8.2 SETTING UP THE CELLS

Set up cells in the chamber.

Ensure that the coverslip is lying flat in the chamber!!! Make sure the plastic o-ring
is snugly in place over the coverslip before inserting the white ring, screw down
until firm but not tight (as you may break the coverslip). Add around 2 mL media.
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Wipe the underside of the coverslip carefully with alcohol, place in a fresh petri dish
to transport. Then set up the chamber on the microscope;

Tip the microscope head right back so you can access the heated stage. Remove
the petri dish from the heated stage (the petri dish is there to keep the heat in
during warm up). Add a single drop of oil onto the objective.

Place the chamber onto heated stage (gently tip up and push in). Replace the lid
and wait until any condensation clears.

Raise the objective until you can see oil touching coverslip (use the up button on
the RHS of the microscope).

NOTE:
Do not touch the two buttons (4) & (5)

the LHS of the microscope as these
change the objective position.

Turn the CO; cylinder on very slowly until just registered “on”.

On the CO, controller press the display button (it toggles between nominal and
real).

Press the valve button and CO is sucked into the chamber (green light means CO,
is being injected).

Make sure that the red valve on the back right hand side of the chamber is switch to
allow CO, into the chamber

Find the cells. They should be very close to the field of view. It's easiest to use
phase contrast to locate cells.

Filter sets are on the LHS: 1 for bright field

2 for Rh
3 for FITC
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—

Next to the filter wheel the UV slider toggles UV on/off. ﬁ

T
To see the scanner slide on the RHS of the microscope must be %.E

in. i
To view bright field/ DIC/ Phase the switch at RHS of the L:Ef":r__._.-—-'
microscope head should be on visual.

8.3 TRANSMISSION IMAGING ON THE INVERTED MICROSCOPE

When using the microscope in Bright field mode, make sure that you set up Koehler
lllumination. (Notes in confocal room)

8.3.1 PHASE ON INVERTED
MICROSCOPE

Same as for upright microscope

8.3.2 DIC ON INVERTED
MICROSCOPE

Put in the Analyser slider beneath the
Objectives (ICT/P slider at LHS)

Swing in the polariser above the

objective (small red circle- POL). -
Cross these until they are at extinction (i.e. Until the image formed is the darkest)
Put in the prism below the objective (arrow) (Check the correct prism to use- it will
be written on the objective e.g.: E, D)

Put in the Condensor Prism above the objective- (move the condensor turret to the

correct position for the required objective (40, 63/100)).

To Scan

The Filter wheel should be set on the scan
position

The knob at the RHS for the microscope
head should be set to scan

And the scanner slider at the bottom RH of
the microscope should be out (Scan On)
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Set up scanner

Switch on the required laser (Argon ion for Transmission and FITC) if not already
on.

Go to beam

Select your setting by double clicking.

Set up for scanning transmission images.
Set mode to xyzt (for timed scanning).

The z stage will only function if < Position

a) On bottom tool bar RHS change “Z Position” to “Z wide” " |

b) In middle change z scan box from “z galvo” to “z wide” z-zﬁmn_

Set up all the usual scanning conditions e.g., format, settings for each
channel, number of scans/image etc.

Format e.g., 1024X1024

Zoom in on cells if needed — the zoom knob is the most sensitive. The arrows at
the base of the screen can be used to center zoomed fields.

Averages will smooth the images — but use the minimum number to reduce laser
exposure time.

Beam Expander set to 6 for most uses.

Click on the small series button and set the top (move knob clockwise) and bottom
(move knob anti clockwise) of your image (use the far right hand knob to control z
depth). Remember that cells tend to move in the z plane, so allow a little extra
depth, especially if imaging for a long time. Then click on sections and set the depth
of sections required.

Go to ‘Time’ (the simpler set-up menu, RHS). Check the box next to number of
series, and then set the timing interval and total time.

Check the RHS box on left screen that your setup is entered as you planned!
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If using multiple channels, check the sequential scan box in the beam window. Add
in the channels you wish to image. Make sure that the drop down box on the right
displays between frames.

Check in the parameter box at the RHS of the screen that all the parameters are
correct. Then click on the series button to begin the scan. Try to avoid changing
display options (such as toggling between gallery and single time points) while the
scan is in progress. If the run is overnight, ensure that the UV lamp and the
computer screens are turned off before you leave.

To save files

Save all the Leica files on E drive in your folder using the “Save as” command.
Never ever save to the desktop — excess files on the desktop will lead to software
instability.

Shutdown as usual. Make sure that the mercury lamp and laser logbooks are filled
out.
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Appendix a

9. IMAGE PROCESSING

There are r I Procssibin
several types of o i ek

image : L e won NPT I O D Sl s B D 12 DR BT O VIO e
processing r

Ardlwislic d ST SR E ] = ikl Erfhmncartiail sl

which can be Baoinn Logir Ca Forws
carried out in Al
the Leica = @ % P —_ Ll
Software.

The most :

frequently used : mmgn Fimn Flaliroaiy ::.:::.:::I::-_“ Sapmaninian ..I'\!-I.|.g|,l¢,||u|

nard Arimsdion

are; a

@ wi: B
Editing:
Merging/
Separating data s

.\.
"
»
H
[}

Enhancement: R =
Adjustment of el
brightness, e nu wes e
contrast, ' : — maH
gamma in

images.

3D Visualisation and Animation: Allows the combining of 3D data sets into
2dimeniosnal information. Also allows 3D reconstruction of data.

10. QUANTIFICATION 1
= \

The quantification function in the
LCS software also allow you to -
compute many parameters from |
your confocal images: Fy -
For example: P |\

Area measurements
Intensity Measurements

Co-localisation Cytoflourograms.
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Appendix b 11. LEGEND ENTRIES

Date:

File Name:

Value

Units

Scan Mode

Format

Sections

Image Dim X

Image Dim Y

Image Dim Z

\Voxel Size

Av. Line

Av. Frame

Z/Y Pos

Z Wide Pos

Gain PMT1

Gain PMT 2

Gain PMT 3

Gain PMT 4

Offset PMT 1

Offset PMT 2

Offset PMT 3

Offset PMT 4

Beam Expander

Pinhole (AU)

Objective

Zoom

Date:

File Name:

Value

Units

Scan Mode

Format

Sections

Image Dim X

Image Dim Y

Image Dim Z

\Voxel Size

Av. Line

Av. Frame

Z/Y Pos

Z Wide Pos

Gain PMT1

Gain PMT 2

Gain PMT 3

Gain PMT 4

Offset PMT 1

Offset PMT 2

Offset PMT 3

Offset PMT 4

Beam Expander

Pinhole (AU)

Objective

Zoom
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Date:

File Name:

Value

Units

Scan Mode

Format

Sections

Image Dim X

Image DimY

Image Dim Z

\Voxel Size

Av. Line

Av. Frame

Z/Y Pos

Z Wide Pos

Gain PMT1

Gain PMT 2

Gain PMT 3

Gain PMT 4

Offset PMT 1

Offset PMT 2

Offset PMT 3

Offset PMT 4

Beam Expander

Pinhole (AU)

Objective

Zoom

Date:

File Name:

Value

Units

Scan Mode

Format

Sections

Image Dim X

Image Dim Y

Image Dim Z

\Voxel Size

Av. Line

Av. Frame

Z/Y Pos

Z Wide Pos

Gain PMT1

Gain PMT 2

Gain PMT 3

Gain PMT 4

Offset PMT 1

Offset PMT 2

Offset PMT 3

Offset PMT 4

Beam Expander

Pinhole (AU)

Objective

Zoom




Appendix ¢ 12. NOTES ON GETTING A GOOD IMAGE

Your image depends on several factors: Dye concentration, Laser Power,
Pinhole Size, PMT voltage (gain), Signal Averaging

1. The amount of dye in your sample, and its resistance to bleaching

2. Laser Power: More power -> less noise
More Power-> More bleaching
More Power-> More bleed through.

3. Pinhole: Larger pinhole-> more signal, but thickens the optical section
= poorer resolution in the z-axis.

Closing the pinhole down to 0.5 Airy disk gives better axial, and x-y
resolution, but less signal to the detector

4. PMT Gain: Increased Gain-> increased signal, but also increases
noise. If you have a weak signal, the signal to noise ration will become
very poor. If your gain is getting up to or above a value of 850, you can
decrease your scan speed, increase the laser power or open the
pinhole.

5. Averaging: Adds scans together and divides by the result for each
pixel. Thus noise will decrease

You should try to get a good range of pixel values in your image (from 1-
256). You can do this by using the Glow (OU) over and under LUT, which
show blue pixels where image is bright and green pixels where it is dark.
Adjust these using the gain (brightness) and offset (contrast) controls.

The objective lenses must be cleaned regularly or the oil will harden
and decrease image quality. Oil should not be on the sides of the
objective where it may seep into lens elements.
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Appendix d 13. NOTES ON SAMPLE PREPERATION

13.1 USING MOUNTING MEDIUM

If your sample dries out after staining, you may get bright artefacts on
your slide, from the precipitation of the fluorescent antibody. Using
mounting medium may prevent this.

Remember do not add too much mounting media, as at high
magnification oil objectives have a very small working distance (due to
the high numerical aperture to increase resolution). Use just enough
mounting medium to fill the space under the coverslip, but not so much
that the sample moves around.

When placing a coverslip on a slide, lower it slowly to stop bubbles
forming. Mount the coverslip as close as possible to the sample
surface. Remove excess mounting medium with a tissue. Seal the
coverslip to the slide with clear nail polish, paraffin, or other hard
sealant.

A glycerol-PBS mixture is suitable for most fixed immunofluorescence
and GFP-labelled samples, using from 50-90% glycerol, PBS, and pH
8-9.

13.2 USING ANTIFADE

Time and viewing samples can accelerate the loss of fluorescence
from any sample. You can slow down this process by adding antifade
reagents (antioxidants and radical scavengers) to the mounting
medium. Commercial products are available, such as Vectashield
(Vector Laboratories), Immumount (Shandon), Pro-long (Molecular
Probes)

13.3 STORAGE

Fading is minimized if the samples are kept in the dark and at low
temperature: 4°C if the medium is mainly aqueous; -20°C if enough
glycerol is present to prevent freezing.

After the coverslip is mounted and sealed, household window cleaner,
or 70% ethanol will remove oil, buffer salts, and other material from
slides and coverslips. Squirt the cleaner on a cotton bud or tissue and
wipe the side of the swab, with very little pressure, across the centre of
the surface. Excessive pressure or large amounts of cleaner will
dissolve the nail polish and damage the sample. Use a fresh bud to dry
the coverslip, and repeat as necessary. However NEVER use window
cleaner on microscope optics!
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