Widefield 1

Switching on

1. lIgnite DG5 lamp - must be switched on first (if previous
user has switched off, wait 30 min before igniting)

DG5 shutter

Piezo controller (optional — for capturing z-stacks)

Ludl shutter/filterwheel controller

Photometrics camera controller — for front port camera.

Note there is another on/off switch on the top of the

photometrics camera which is normally left on

7. Side port Qimaging camera — on/off switch on side of
camera (optional — large field of view)

8. Switch on microscope

9. Loginto computer using UoB login

10. Start Metamorph software. This is found within the Meta

Imaging Series 7.0 folder on the desktop

ﬁ Metakiorph
Meka Imaging E i ,|_.I !
Series 7.8 ad

(If you want to do ratiometric imaging you should open the
Metafluor software — please see separate guide)

oukwN

Note that on starting software you will get 1 or 2 error

messages which can be ignored:

1. “nocameras could be opened” — when asked if you want
to try again click no.

2. “Leica microscope could not be detected” — when asked
if you would like to try to connect click cancel. (the
software does not need to directly control the
microscope).

Wait 5s and then turn on the main DG5 controller switch.

NB. Switches 1 (DG5 lamp) and 2 (main DG5 controller) are next to
each other on back of DG5 box (1 RHS, 2 LHS)

The heater is left on at 37°C. People wanting to use the system at
room temperature should specify this on their booking and include
sufficient for the system to cool.



Selecting the correct filter cube for fluorescence

There are 2 filter carousels with 7 different filter cubes. Filter
carousel 1 should be left in by default — if you use carousel 2 please put il
carousel 1 back in when you finish. The carousels should be put in their b '
boxes on the shelf when not in use.

1. Select the cube position you want by turning the dial 1
2. Ensure the manual fluorescent shutter is pulled out and open.

3. Ensure the DIC analyser is pulled out of the light path (as shown)
as it will decrease the brightness of your signal

You should now also select the correct [llumination setting in the

software for the cube you have selected.

File Edit Regions Stack Acquire
FEd®ESX w5
I one] v

260 DG Filter carousel 1
P
Positi Example Excitation filter in | Excitation filter in DG5S (select| Dichroic |Emission filter in
osition fluorophore cube in software) mirror cube
DAPI none 380 450/10
1 FITC none 485 RKP 400 520113
TRITC none 350 595/22
2 GFP 470/40 none RKP 495 525/50
Notes [Mone] nome
. . . . 3 FURA-2 none 340 or 380 RKP 430 510/40
* If using GFP and RFP select filter cube 1 in filter carousel 1 none
and use methods RFP DG5 and GFP DGS5 triple dichroic. 4 CEP 44021 none RKP 453 480730
Filter carousel 2
* If USing GFP only It IS better to use f"ter CUbe 2 In f"ter carousel 1 and Positi Example Excitation filter in | Excitation filter in DG3 (select| Dichroic |Emission filter in
. . . . . . L1 . -
the method GFP DGS5 single dichroic (the cube is more efficient than "] fworophore cube in software) mirror cube
flt b 1 ) 1 CFP 44021 none 455 480/30
lfter cube L. 2 YFP 500025 none 525 545/35
CFP/YFP
. . . 3 FRET none none 455 none
* For CFP/YFP FRET, you need to use filter cube 3 in filter carousel 3. y

Do not look down the eyepieces when using this cube — only view the
image on screen as the emission filter are in front of the camera and not in front of the eyepieces.



More microscope info... When you have selected your illumination setting, open

and close the shutter on the microscope by clicking here

File Edit Regions Stack Acquire (green when open)_
=EEHHB S X L=l

Wl | [Mone]

GFP DG5S single dichroiz - p
GFP DGE triple dichraic - po:
RFP DGE
rFP

YFP DGE
dic:

When using the Photometric camera (front port), push
the slider to the left of the eyepieces in to divert light to
the eyepieces and pull out fully to divert light to the
camera

* If using the Photometric camera (front port), check that
the bottom slider on the right side is pushed in.

* If using the Qimaging camera (side port) this bottom
slide must be pulled out to divert light to the camera.




Running Metamorph

Commonly used controls are have been put in a taskbar on the desktop. If this
task bar has been removed you can find it under Journal

\W

%¢ Camera E||_:_IE|

taskbar . Phaotometncs
\_\L Qlmaging
load 2 Acauire

\_\1/ 4 FiFOC 2

in taskb i
main taskbar Leica 2 Mataor

_ _ N FIFOLC £ Centre
1. Select which camera you want to use — Photometrics = front port = sensitive
Qimaging = side port = large chip Device Caontral
2. Select Acquire (for capturing single channel snapshots) or 3 || Multi Dimenzional Acquisition

3. Multi Dimensional Acquisition (for multiple channels, z-stacks, timecourses)

4. Select PiFOC if you need to control the Piezo focus device.



Using Acquire

First select where you want your images to be saved to:

2. “Browse for
Folder” window
will open. Select
the folder you
want to save the
images in from
“users” and click
IIOK"

1. Select “Set Save”

Select Dr. saving acqured mage:

- TASKBARS -~
E 3 vineut

+-1 ) Pragrarm Files

# 03 SDk4zT

o Temp

#) dan
) Al sers

-0 Anthong

() Chistian'w

) James Ropes

- ey »

3. The directory you
have chosen will
appear. Change base
name as required.
Click “OK” to save
images here.

[]Save w/Sequence  Display | Acquire | Conect  Annolate | Special |

. Automalic Image Annotation:
Exposiure Time: icimage

0 A [#] Exposie Time [#] Coloe Tab
o =re
Acquire: Set Saving r§| &

ht Postions

Birei
Direchony... Swzershlenzon Group'Eal
|
| Base Name (2. Imagell | _ﬁ‘-'u.cq.lradtﬂ'l

C It rnage already exsts
(o

(% Skip to end of sequence (! Confirm b=fore ovensriting

Used O Overvrite automaticaly

[ Shows Image when Dversite Saved

MNOTE: Variables may be speciied by enclazing
the vanable name betwesn %'s [example: 4%,




Using Acquire continued...

%¢ MetaMorph

File Edit Regions Stack Acquire Devices Display Process Log Measure  Journal  Apps  Window  Help

EZEBESX ¢ emEm®m me 3o aNE B%EE PIE|RMOOCGNVLR @444 W (220 2B A4

lum: | [Mane] W @ fdag: | [Mone] ﬁ 1‘! ﬂ f; -0 ztage- @ @ Q‘ g‘ 2000
i |
Qt 1. Select the lllumination path you want to
g use from the drop down list. i
. 6. Select gain -

O 5. Select Special higher gain boosts
i menu to access signal but increases
R Gain and Digitizer noise.

Settings T i

2. Select desired camera area (typically
Full Chip). Aca

Qlmaging

Image: % |Acquired |

Save to; C:huse. WioquireddO b Seldfave ..

3. Click show live to get the live image window. You

can adjust the size of the live image window by [ Gave wiSeaRnee  Display | Acquire | Comect | Annotate| Special
dragging the edge and using the magnifying glass. Exposure Time: Dighzer. |10 M+ | &
Gain Type: | Calibrated Gain b
Gaire | Gain 2 (14] |
Camera Shutter: |.t’-‘«|wa_l,ls Open i |
4. Select exposure time | Clear Mode: | CLEAR PRE SEQUENCE |
-5 Full Chip
lear Count: |2 F: | [ Infa... ]
oo |
Trigker M ode: |Norma| [TIMED] vl
[ Use Active Fregion |

Live Triggertiode: |Norma| [TIHED] Vl

F2: Stop Live
i] [] Show Focus Indicgtar
Live Bin: 2 T

Frames To Awg)

FPS: 4.93

7. Digitizer at 10MHz should give an image with less
background noise

Setting [Moditied];

8. Intensity scaling. Will display the range of grey
scale values on the current image. By default the
camera is in an auto-contrast mode but this can be
deselected on IE

9. Click Acquire then Save Acquired




Using Acquire continued...

Note that images are saved in a 14 bit format by default so cannot be viewed easily outside of imaging

software. You can however save an 8 bit copy by clicking on 20 then making an 8 bit copy in the scale
image window.

| & *Acquired [B7%)

M Scale Image

w [Bask Fik Range 3 Image;  Acquired

athibiaicy Range: | B-Bits (0-255) v]

10-Bit Rangs (0-1023)

12-Bif Rarge (0-4095) Settings |

14-Bit Range (0-16383)

L6-Bit B ange (0-65535) Auto scale

il i

i Lowe o

fll
n.
B

Scale Within Ackive Fegion

[ 5cale within the active region

Scale Image... Gray lewel minimum and masimum wvalues

Current plane: 165 - 228
Entire stack:  <Mones

Calculate Stack hin/d ax

Copy to 8-bit image

¥ |8-Bit Copy |

[ Transfer filename when copying

Copy entire stack




Using Multi Dimensional Acquisition

Browse for Folder

Select D, saving acqured mages

® ) TASKBARS
) wenput

) Program Files
) 5DE4n

) Temp

L) useis

B 3

) dan

L0 Al Usess
3 Anthory
) Chuishian s/
) James Ropet
L lenvy

(IR

- - F-F- -

Bir:

¢ Multi Dimensional Acquisition

Saving Timelapse
Timelapse Multiple ' swelengths
Wavelengths Z Seiies
Wl GFP DGES sim

mae | []5tream
Y- [JRunJournals
Display [ Use Dual Z Matars
Surmary

EEX

1. In the main window,
select the type of
experiment you want to
do (timelapse, multiple
channels, z-stacks)

‘ B Hewt

2. Click “Next” to work through the
setup wizard

g2 2| () [ W] [1:GFP DGS single di v B Bcqune] [ Cos= | |

Main

3. The “Saving” window will appear

iSaving |

%

Timelapse

4. Select the directory to save images in

Description:

*Images automatically saved with baze file”

tulti Dimenzions E speriment

5. “Browse for
Folder” window
will open. Select
the folder you
want to save the
images in from
“users” and click

llo KII

W2 dic

I I Select Directary... II C:husgershalanhbaug

Z Series
Display

Surmnmary

Baze Mame:

Increment base name iIf file exists

E ]

6. Select base file name

Note: by default images are written to the hard disk as they are captured.



Using Multi Dimensional Acquisition continued...

Mai .
an E=perment Length

Saving

Fa

Murnber of time pointz. |4 E

Timelapse

Set up timecourse by defining the interval between
timepoints and either the experiment duration or number
of time points

Wa\-’elengthsl Diuration; 1 E ity w
| e, Time Interval: |2D E | | sec v |
W2 dic
Z Series Estirmated minirmum interval: 5.04 sec
Display
SUrMmary

8¢ Multi Dimensional Acquisition

| GFP DIGS single dichioic -pos 2+ |

| Gain 2 (14) v|
[10MHz v| | 2. Define each
v

v

v [/| channel

| Mewer

| Evem Time Point

channel — select illumination
path, camera settings. Select
next to move onto next

e

£ zenies with the wavelength

alignment Cropping 300 3| [0 2 || set alignment...

’d Previous] [P et ]

o
Wavelengths = - Hliurmination:
Saving
Timelapse Gain:
Multi Dimensional Acquisition | bl bnedhe  Digitizer
Yain [ Wi dic " Exposure:
saving Murnber of 'Wanelengths: 2 = Eye—
e ispl Ao Expose:
Timelapss [ Allows separate birring for each wavelenath zlsp ay
HmMmary Acquire;
Wavelengths
et 1. Select number of wavelengths
Live image

Note: please see page 11 for instructions on how to
change the intensity of the excitation light if required

oz 3 1) @)

Set binning for
captured images
if required.

Set binning for
live images if
required.

Active camera area




Z series

Window  Help

E R (ROO® C@ @ %% %W 2R08B 4

tage-

2. Select “Acquire Z
series for one
wavelength at a
time” for fastest
stack acquisition.
For imaging very
rapid cell events or
thick Z-stacks
“Acquire wavelength
set at each Z” may
be best.

@ O & gFzom |

mglimensional Acquisition

Interactive settings

1. Select the PiFOC Z motor

and centre it.

The PiFOC device has a range of
100 microns and it’s best to start
off in the middle of this range (at
50 microns).

Once you have done this, the Z

4. You can define a z-
stack by a range
around the current
focus position (often
easiest) or by defining
a top and bottom
position. Then select
Step Size or Number
of Steps required.

[1 Previous] [k M ext ]

Bin: @ @ @ 1:GFP DGE single di ﬂ acquire| | Close

M Curent Position; um  Increment: |1 position at ’T = .00 should read
apse ————
50.
Flengths Settings for acquizition senes
1: GFP D5 sim Loop arder
% () Acquire wavelength set at each 2
C (%) Acquire 2 series for one wavelsngth at a time [ Photomelrics ]
: K.eep shutter open between steps < -
by [ Qimaging |
ary Range: 20 E Fange Around Curet [ Y- ]
CoqLane
7
m Set Top Ta Current 3. Select ”Keep FiFOCZ K]
se oo Totuen| | shutter open LeicaZ Motor___J
Step Size: Center &round Current between VA PEOC Z Canire ¢
Mumber of Steps: |21 > StepS” for Devace Control ]
maximum i Dimersi il
o recommended Step Size due to unknown N& or Mag. setting Ji Dimensional Acquisition ]
speed.

Continue to the end of the Multi Dimensional Acquisition pages then click “Acquire”




Configure lllumination settings

1.The standard illumination setting

are available from the drop down illumination.”

2. You may want to define you own illumination
settings or adjust the standard ones — for example

by the default the fluorescent excitation light intensity
on each channel is set to its maximum. To change this,
go to the devices menu and select “configure

menu

dit Regions Skack  Acquirs eviges Display Process Log Measure Journal Apps  ‘Window Help

= EX @ eHRD =2 EouN% BT TR [OCcE v e 4

3. Select the channel you want to adjust by double

4. You may want to change the “Lambda
Neutral Density” setting to minimise

U | GFP D5 single dichoid v | & #aa (o) 9 % 515 nostage d A 8y g¥ 25000

clicking it in the list of defined settings.

the risk of photo-damage to cells (the Name GFP DG singl dcnoic - | [ Wavelergih[o a—
. . 340 OGS
lowest usable setting is about 40). Seleat on Condiion 110 Corrert) Y, 3 300065
evice Positions: Brightfield
Lambda Meutral Density Shutter & € i L’I 1 B EEg DG5S
EGFP
Excitation Wheel EJ M 1. Open hd GFP
GFF DGE single dichrai...
Emigsion ‘Wheel E] E] 1. Open e GFF DGE tiple dichroic ...
RFP DGE
[ LsicaLamp 1 [o] PP
“FP DG5S
DGA/5 Wavelenath E] E] 1. Open v|] | dic
[ DG4/5 Attenuation | (| |1 Filter1
DGEE Shutker () Closed (& Active O Opey
Excitation 5 hutter () Closed O Active (&) Open
Erightfield Shutter (& Closed O Active O Open
DG4/5 Shutter (O Clozed O Active (&) Open e
Add / Replace
[[] Rur joumal when changing ilumingtion setting
et e
Sl 3+ OPEN the shutter to see
the effect of changing the

excitation intensity on your
live image

6. Click “Add/Replace” to overwrite
the previous setting




@]

1. Ensure the polariser on the condensor is in the lightpath.

2. Select the appropriate DIC condensor prism for the lens used (see table below).

3. Select the appropriate DIC objective prism for the lens used (see table below).

4. Analyser must be pushed in for viewing DIC down the eyepieces but can be removed

from the lightpath when capturing images with the Photometrics camera for which there is
an analyser in the filter wheel

Objective lens Objective Prism Condenser Prism
10 D1 10

20 D, D1 10, 20/40

40 D 20/40

63 D 20/40

You will need to adjust both the polariser position (1) and condensor prism (3) to get the best contrast.



Viewing images captured with Multi Dimensional Acquisition

1. Go to the Apps menu and select “Review Multi Dimensional Data”

2. Select base file

¢ Review Multi Dimensional Data

. C-huzershlepson Grouphkath21  A26 ND

‘wavelengths: A

1

< =

Tirne (o [ (41| |HE[ (I} | Timepaints: to

\Wavelengths

4. Select channel(s)

5. Select timepoint(s)
(right click here to

select all timepoints)/

1] waveleng...

/

7

an

Tine (<) (41} @) [ 0] Tneporis [T %0

Selections [4's] IDispIayl Event marks |

Select Best Foous

Load Imagels]

() [«) ] ] o]

Fiesst Imags Displays

[FunJoumalLoop..| [ Close |

Open Sequential...

H Window Help

Scan Slide...

Multi Dimensional Acquisition. ..
R ¥ulti Dimens ata...
Multi Dimensional Data Set Utilities. ..

Measure Colocalization. ..
Measure Grid...

Track Objects. ..
Track Points. ..

FRET...

Correlation Plot...

3. Selzc]'i.ldlrectory_w
and file oo |

Data Sets

B Multi Dimensional Data Set Utilities

C:husershepson GrouphKaty'21.06.13

Drescription:

[ 40.nd
[ a1.nd
[ 42nd
[ 43nd
[ 44.nd
[ 45nd
[ 46nd

Multi Dimensions E speriment

Time: 1 Time Points

‘Wavelengths: Brightfield, GFP DGS

Z Steps: 5
DatalLog Mot Open

[ Canfig Log. ] [ Open Log

]

[ Fun Journal ] [ Wi

]

[ Append Sets ][ Copy Setfz)... ] Build Thumbnails

[ selectan

][ Unselect Al ]

[ Delete Set(s] ][ Move Set(s]. ][ Close

]

Note: you can review captured images in an ongoing
timecourse using this method. You’ll need to repeat
steps 2 — 5 to get the software to update what
images are viewable as the timecourse proceeds.



Saving images

Files are saved by default as multi dimensional tiffs which have an accompanying .nd file which holds
the metadata for your images. Files (or just .nd fiile) can be dragged into Volocity software for analysis.

Note - currently images are not calibrated in terms of size. Pixel width at 1x Pixel width at 1x
Pixel sizes for most lenses are however given in the adjacent table. Lens binning (um). binning (um).
Photometrics camera Qimaging camera
10X 0.65 0.74
20X 0.32 0.37
40X 0.16 0.19
63X 0.10 0.12

Finishing a session

Check on Google calendar to see if the system is booked on after you. If someone is booked on within 3 hours leave
the DG5 light source on.

If not it can be switched off BUT must to be switched off in the correct order:

1. Close Metamorph software
2. Switch off peripheral devices — microscope, camera controller, LUDL shutter controller, Piezo/PiFO, CDGS5 shutter.
3. Switch off the main controller button on the DG5 box BEFORE switching off the lamp. (see diagram on page 1)

NB: Once this lamp is switched off it must be left off for at least 30 min before it can be turned on again.

Fill in the Excel log sheet, clean used surfaces with ethanol, clean oil off lens, log out of computer (but do not shut down)
Take any sample waste away with you in a sealed container for disposal in your own lab.

The system is left at 37°C— if you want it at room temperature please note it on your booking. If you want the system
at room temperature it is your responsibility to make sure the heater has been turned off in time (book time for cooling
if necessary) and to turn the heater back on to 37 °C after you finished (unless someone is using it immediately after
you at room temperature).
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