Andor Dragonfly Spinning Disk Confocal Microscope

System Start-up

1. Turn on the outlet switches. These will power up the entire system.
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2. Turn on the Olympus touch panel by pushing switch on the back of the
panel. When it is on, touch “Start Operation”.

3. Turn on the computer.
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Microscope operation

Current version of Fusion software cannot control the microscope. Thus, basic
operations, such as changing objective, filters, controlling
light sources and lightpathway, are controlled by hardware
themselves.

1.

Put your sample with the coverslip facing downward to
the objective. You can use the foot switch on the floor
to turn on or off the light inside the environmental
chamber.

The light sources LED bright field light (1) and
Fluorescence light (2) can be turned on /off with
ON/OFF button. With fluorescence light (2), you can
turn on/off specific wavelengths (red box).

Click eye button (yellow arrow) on the focus handle
(3) to view your sample with eye pieces.

Focus onto the sample by moving objective with focus
handle (turning downward (red large arrow) will move
objective up toward the sample; big knob for macro
movement, small knob for micro movement). You can
also move the objective by touching arrowheads (red stars) on the touch panel
(5).

Move the sample by moving the stage with ASI joy stick (4). Push the button (red
arrow) on the top of the joystick
to change between fast and slow
movement.

Change the objective by touching
objective icons on the touch

panel (5). )
Light illumination to the sample Filters
area can be turned on/off with N L Ve SOS0 Lok
Shutter button on the touch ' ~

panel.

Touch EPI1 tab on the touch panel and select
filter by touching Mirror buttons (1 for DAPI, 2
for CFP color, 3 for GFP green color, 4 for dy oFF ‘
mCherry red color). You can change filters by &“ iy .
pushing the Filters buttons (green arrows). .

When you find are-a of interest (AOl) and ready o m m m A
for confocal scanning, push the Left button
(yellow arrow) on the focus handle and touch
Dragonfly (mirror 6) button on the touch panel
to direct the lightpath to the laser scanner.




Image Acquisition with Fusion

Upon start-up, the Fusion interface will display
imaging area and Acquisition control tab.

AClick the arrowhead (red arrow) at the right middle
border to expand the interface to display additional
control tabs.

Acquire

(A) Image Display: you can manipulate how image will be displayed, such as projection, simple 3D rendering, image

histogram, and annotation.
(B) Acquisition Control: you can control laser power, exposure time, and selection of filters, and acquire images.

(C) Channel Manager: you set up acquisition conditions, perform image processing and analysis.



Setting up imaging mode.

To image your sample, filters and camera need to
be selected. Fusion has a list of fluorophore and
camera combination you can select.

Click Protocol Manger tab (white arrow). You can

&
Protocol Manager ;. ’

’ Select Protocol

New 3channel

Protocol

Name  3channel

PROTOCOL CHANNELS

v

Type @ ZSan

select a protocol from the drop-down menu or
create a New Protocol for your imaging needs. Put
a name for your protocol.

+

1 [M s25nm 488 _GFP_CF40_Zy CF40 Zyla

2 [ 600nm 561_RFP_CF40_Zy CF40 Zyla

Z SCAN SETTINGS

Select Imaging Type from
the drop-down list; Z
scan, Time Series, Multi-
field, Multi-field (no Z), or
Finite Burst.

<+ Add Outer Repeat

Type | & Zsan -

(Y Time Repeat Repeat all steps every Oms , 1 time

Multi
Y. Multi-field (no Z)
Finite Burst

Z Scan Settings ScanStart  -12.68 pm  Scan End 3 pm

Montage Montage Disabled.

¥ Trigger Settings Trigger Disabled.

oi5 Drift Stabi Drift Stabilisation Disabled.

For routine imaging, select Z scan.
ng Options
In the Protocol Channels, you will select filter sets
to match your sample fluorophore colors. The
current filter is good, keep it. Otherwise click ®
button (red arrow) to remove from

the selection.

[maging Mode Filters:
|:| 450 nm
|:| 450 nm
. 325 nm
B 525 nm

405_DAPI_CF40_iXon CF40 iXon EMCCD
To add filter, click +) (blue arrow) and

it will show a list of available channels.

405_DAPL_CF40_Zyla CF40 Xon EMCCD

488 GFP_CH40_iXon E CH40 Xon EMCCD
CF40 yl
CF40 vl

CF40

488_GFP_TIRF_Zyla
Click Imaging Mode Filters to select a

subset of filters for specific imaging mode (WF-
wide field; TIRF; CF40-confocal spinning disk
large pinhole; CF25-confocal spinning disk small
pinhole).

B 525 nm
. 600 nm
|:| 700 nm
[] 700 nm
. 500 nn
B 525 nm

Manage Channels ...

488 _GFP_WF_Zyla

561_RAP_CF40_iXon E iXon EMCCD

637_Cy5_CF40_iXon E CF40 iXon EMCCD

637 CyS_CF40 Zyla CF40 Zyla

Channel 34 CF40 Default [Zyla]

+ 4+ ++++++++

Select CF40 for routine confocal imaging and it
will show available filters. Click @ to add the
desired filter. It is important to select all the
filter sets with the same camera (either iXon EMCCD or Zyla). For example, if you want to image GFP and RFP with iXon
EMCCD, you may select 525 nm 488 GFP_CF40_iXon EMCCD and 600 nm 561 RFP_CF40 Zyla.

Copy of 488_GFP_WF CF40 yia




Click Channel Manager
tab. You will see your
protocol with filter set
you just selected.

Since Fusion can’t
control Olympus
hardware, it is important
to match the objective
that you will use (7).

Select one of the
protocol channels in
either Active Channel (3)
or Protocol Channels (6).

Set low values for the
exposure time (10 ms),
EM gain (50) (only with
iXon EMCCD camera),
and Laser (5%). (4)

Click Active Channel
button (2).

click Live I

button to start scanning
the sample. It will change

to ( Live

While scanning, change
the exposure time, EM
Gain, and Laser power to
get good image on the
display.

If image is not visible in
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Acquisition Control

Live Snap

(® Active Channel Protocol Channels

ACTIVE CHANNEL
B s 6rp_cra0 i cr0

Exposure Time
-

EM Gain

Laser @
488nm @————————

NAVIGATION

New Specimen

PROTOCOL
©® 3channel

Protocol

Channels LI

Use Piezo Z For Scans

Current Z Positio

I
Set  Scan End 3 pm
-4.84 pm
-12.68 pm

15.68 pm

more 4

RUN PROTOCOL

Run Time: Remaining:

Channel Manager

New
Channel

Camera  Xon EMCCD

select channel [Jll] 488_GFP_cFa0_xon  CF40

v Imaging Mode CF40

N~

CHANNEL SETTINGS

EXCITATION
Light Source
405 [l 488
[ 4senm @

Low Power Mode
Confocal Unit

Dichroic Mirror

®

iXon EMCCD

EMISSION

B
2l ixon EMCCD

Exposure Time
L =

Filter Wheel 1

Filter Wheel —

Ly m —  Image Splitter

GLOBAL SETTINGS

Confocal Unit

Objective Escaped

x10  x20 x32 x40 x60

) Objective Information
Drift Stabilisation Active
Drift Stabilisation Status

Drift Stabilisation Offset
=

Manual intervention needed

iXon EMCCD

EM Gain

TR-DFLY-CMDM- ¥

Overlap
Frame Averaging
Pre-defined AOI

SRRF-Stream™

1

512x 512

v

Symmetrical Binning

Confocal Unit
Camera Magnification 1

Camera Magnification —

(¢]
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. - (=] DUBES. BV-11712 Andor Dragonfty (COM5) ZYLA-4.2P-USB3-VSC-07586
auto histogram n SR = :

button. If the image

e
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the image window, click

Andor

e
display is not good, click Map Channels button. It will open a histogram window. To change lower pixel intensity, click

*

617.440pm x 617.440um x 0.001pm (D)

O Map Cha

[] Display using Logarithmic scale

405DAPIL_CF40_Zyla

left mouse button and drag left or right. To change higher pixel intensity, click right mouse button and drag left or right.
5




\Once appropriate imaging condition is set, click Protocol Channels (2) and then click
Snap button (1).

If you check Active Channel button, Snap will acquire the image of only the current )
active channel. S il
Once image acquisition is done, click back to Active Channel. 8 actve ool Protsenk Caons

Z-series acquisition

For z series image acquisition, you
can choose either slow objective
movement (3) or fast Piezo
movement (4) for focusing
mechanism. 3

Z3
Z1 +

Objective movement

To use the Piezo movement NAVIGATION
(recommended), click ON for

“Use Piezo Z for scans” (red
Select Protocol  guide setup

box) either on Protocol o
. oge Name  guide setup
Manger tab or Acquisition T TEE
Control tab. + 2
1 [ 450nm 405_DAPI_CF40_Z7 CF40
There are two ways to set up New Specimen : I 2 [M s250m 488 GFP_CF40 7y CF40 iz
the range of z-series. The first B Z SCAN SETTINGS

one is to use a Start/End BT

L. PROTOCOL Repeat all steps as fast as possible,
positions.

O 3channel

Protocol .
End oy Channels [ I | Use Piezo Z For Scans on

_ Z Scan Acquisition Order
Use Piezo Z For Scans -9.61 pum X
For each Z Point, acquire all Channels

For each Channel, acquire all Z Paints

-1.61 pm

et Star/End ¥
Click onto the yeIIow N - -9.61 um @) Step Size 0.51 pm
arrowhead and roll the mouse T Step Count 16

wheel up to focus one side : Auto Step Size
and click Set button. Roll

down to change focus to the
other side and click Set button (red arrows). Type the Step Size, which represents focus movement in um.

When you image multicolor (multichannel), you can select acquire either all Channels for —

each Z focus point or all Z slices for each channel (Blue box) ( ‘ ﬁ Center

The other way is to set the current position as a center and then set the range up and down
from the center. Select Center/Size from the Scan Mode list (yellow arrow). Focus onto the
middle part of the range and click Set button of Scan
Centre. Type Scan size for the range (yellow box); for

. . Use Piezo Z For Scans. ON
example, type 8, it will range 4 um up and 4 um down - 2 Scan Acquisition Order
from the Scan centre pOSition aC-000 For each Z Point, acquire all Channels
For each Channel, acquire all Z Points
261ym 4 t
For starting image acquisition, click Acquire button on st ScnCenre  661ym 4 SwanMode caliebe:
the Acquisition Control D6Lum 4 ize 0.51 um
ta b RUN PROTOCOL

Scan Size 8 um Step C 16

Auto Step Size

Run Time: Remaining:

Acquire










