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Image Acquisition
Set up ‘Multi-Area Timelapse’ mode
BEFORE you place your slide/dish on the microscope, start the E Display Live FRET Frocessing Analysis Tools
FV1000 software, and select “Multi Area Time Lapse” (MATL) from o (5] Microscope Controleer...
the “Device” tab on the top of the screen. s Coriralsra.,
3 Multi Area Time Lapse. ..
The “XY stage warning” window will pop up with the statement: [ _"1”'” frea T La"self“e_wfr;"'_;h
“This stage will move in a wide range to detect its mechanical I — E
origin”. Click “OK". This will cause the stage to move around. When s<fast  2.0usPixel  Slow T—
it is finished moving, you can place your slide/dish on the stage. s e e !l
|P:20us  L:12.696ms F6.653s  S:20.552s |

You should see 3 new windows: Stage Control, MATL Control, and
Registered Point List (more detail on those later).

Set up your scan parameters B Image Acquisition Control
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Load your dyes (virtual phases cannot be done in
combination with MATL), find a region of interest on
your slide, set exposure levels, etc. If you wish to
merge Z-stacks, set your start and end points, then
click the “Depth” button in the “Image Acquisition
Control “ window. It is essential to click “Depth”
BEFORE setting up your matrix, otherwise the
program will function only in 2 dimensions.

Set Destination for saved files et T 3
—Image Folder

Click the 4th button from the right (disc & wrench) on the || Folder tame D:FV10-ASWWsersialanistitching test =l

Registered Point List WindOW, which will allow you to set | | Auto create sub folder every experiment.

the folder destination (Folder Name window). You also Sub Folder lame [y, | Addnumber

have the option to name your image files (this will show up f£) e a fime stamp

later on the Registered Point List spreadsheet).

— Haming rules

Add number

|| [ Position Folder llame | Track [o000 -]
1 Image File Hame I Image |0000 j
[
[~ Re-seq image file her when Protocol Ready is selected.

[ | Add Well position before folder, and file name.

—Image Save Format

' 0IF ~ 0IB

| OK | Cancel I
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Image Acquisition

Set overlap
(mpreference x|

General Index Size | Alignment | Overlay | CoordCreateDir | other |

The 3rd button from the right on the MATL Control window
opens the “Preferences” window. Click the “Index Size” tab. F¢ Based on Scan size
The overlap setting is in the window next to the % sign. RS
100% = 0 overlap. Some overlap is required for optimal o
image stitching to produce the most seamless combined
image. The optimal amount of overlap is determined by = =
the total magnification:
((Obj. mag. X zoom#)/ 8 ) + 3 = ideal overlap%
For example, if you are using a 60X objective with a zoom
of 1.5, the ideal overlap is around 14%, and you would set
the overlap # to 86%.
OK | Cancel |
merererence x
General | Index Size I Alignmentl Overlay CoordCreateDir |0ther I
Set scan order and pattern e
})E-Dir 7\:':Dir
* | eft to Right + Top to Bottom
Click the “CoordCreateDir” tab: ¢ Rghttot e € Battom to Tap
i Point Generation Direction
The “Normal” scan pattern is recommended. P [
O ight ' Top to Bottom
i~ Right to Left {” Bottomto Top
—Scan Pattern —Preview
(* Normal []=— =[]
i~ Zig-Zag /
Bl—E—[¢]
/
Default | (7] =t [ =[]

OK | Cancel
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Define your matrix [ iy s e Lapse Conroler =

| File Edt View Options

The MATL Controller window displays a grid. The yellow ~ Zoomed Stage Wfbime Home Coordmates] — | Whole Stage View
crosshair shows the position of the sample in the view field
on the grid (“you are here”). The red cross marks the center
of the grid. The x y coordinates of the yellow crosshair (rela-
tive to the center) are shown to the right of the grid (and in
the windows of the stage controller). You can zoom in or out

. . . H————
with the slider bar to the right. [ son
\ 4
oo
The “Define Matrix” button (3rd from the left in the MATL Baa
Controller window) will allow you to specify a set number
of squares across and down. x
Row I 3
Click”Set”and the yellow crosshairs will be centered in the comn [ st |

defined matrix. The coordinates for each square will be
loaded into the Registered Point List.

I~ | Register. In Multiple Well Plate

DisplayWell Selection |

[l B Multi Area Time Lapse Controller | == =1

I| Fie Edit “iew Options |

Your matrix should look something like this... EE PN EFE S ErE

—Zoomed Stage Map - 5 —Whole Stage View
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Image Acquisition
Take images

You will use the start controls in the “Registered Point List” window instead of the “lImage Acquisition Con-
trol” window. First click the “Ready” button (bottom left). When the machine is ready to start, the next
button, “Play”, will change from a grey arrow to a black arrow. Hit “Play”. You should see windows appear for
all your channels in the “Live View” window. If you are Z-stacking you should see a z-stack # indicator below
the “Ready” and “Play” buttons in the bottom left corner of the Registered Point List window. “Total Time”
(bottom right) gives you an estimate of how long the scan will take. The system will scan the entire Z-stack
for square 1 (if applicable), then move to the next square.

=
|| File Edit Contral Options |
" I, . ¥ 1| g -
ot 5 Eae ) ;2= e
B el | & |5 | | p N B el 2 (2~
Ho. | Enable | X ¥ [z [ z start [ ZEna [ scan [ Laser(405) | Laser(488) | Laser(559) | (CHS1)-HV | (cHs2)-HY [ {chzynv [ {TD)-Hw
1 [~ 186.3 186.3 1048.33 1048.83 104583 XYZ 1.0 1.5 2.0 T8 720 122 137
2 v 0.0 186.3 1048.33 1048.33 104683 XVZ 1.0 1.5 2.0 718 720 122 137
3 v 186.3 186.3 1048.33 1048.33 104583 XYZ 1.0 1.5 2.0 T18 120 122 137
a v 186.3 0.0 1048.33 1048.33 1046.83 xvz 1.0 1.5 2.0 718 720 722 137
5 v 0.0 0.0 1048.33 1048.33 104583 XYZ 1.0 1.5 2.0 718 720 722 137
6 v 186.3 0.0 1048.33 1048.83 1046.83 XYZ 1.0 1.5 2.0 T8 720 122 137
T v -136.3 186.3 104833 1048.33 104683 XYZ 1.0 1.5 2.0 718 720 122 137
s [V 0.0 186.3 104833 1048.83 104683 XYZ 1.0 1.5 2.0 718 720 722 137
s o | 186.3] 1863 _ 1048.83| 104883 104683 xvz| 10/ 15 20 m& 7 72 137

< | 2l
== Total Time Frame Interval Time
EI il | L | interval | 00:03:49.5 Repeat | 1 IV 00 00:00:00.0 IV 00c 00:00:00.0 7
[ Y
o
aald
B Multi Area Time Lapse Yiewer | o ] 4

Mosaicho, |3 'l

A Wiew Mode

Finding the rigth stitch

When your scan is finished, go to the “Device” tab and select “MATL
Viewer”. This opens a new window with a picture of imaged squares.
Click the 4th button (“Select view mode”) and select the bottom
button (green tiles) on the drop down menu.

This should arrange all the images in their proper order.
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Image Stitching
Stitching:

To generate a stitched image go to the 3rd button on the MATL Viewer B Multi Area Time Lapse Viewer
(“select action”) and pick the 6th button (“stitch”) in the drop down
menu.

This will open the “Stitch View” window. Click the “Show” button to
generate an initial stitched image in the window. Finding the ideal
stitch requires a bit of trial and error. If you are stitching Z-stacks, using
a plane in the center will usually give you the best results. Use the Z
slider to the left to pick a Z plane, and then hit the “Show” button to
re-stitch. The channels used are indicated above the stitched image
and will be initially all checked. If the image is not optimal you can
uncheck some of the channels and re-stitch. The channel with the
most contrast works best for guiding stitching. Try different Z-planes
and channel combinations to find the best possible image.

i Repeat /Series (GEUEELED Channel [T | Auto Stitch after scanning
REpE — / : [ZDAPI
i zZ p———— 1 13 I fconection [ Alexa Fluor 488 ID:'FV 10-ASWillsersiGuestimage
l— ¥ Smoothing [ Alexa Fluor 594
| ! ' Show I
Open | Save As | Close
Flalus: PEpga‘: 1 z=1 1=1 )
savens 2%
Savein Ilf) stitching test j & & B

. FV10__20131015_133621 (LJFVI0_20131015_140648
Savmg the data: FY10__20131015_134753 [COFY10__20131015_142111
FY10__20131015_135202 (Ctestl of files
FY10__201531015_135357 (C)testz of files
FY10__201531015_135545  [Rigtest
FY10__20131015_135629 [ggkestz

Once you generate a stitch you wish to keep, click the “Save As”
button on the bottom right of the Stitch View window.

File name: Itest3 j Save I
If you are saving a Z-stack stitch, you must check “Apply to series"to  saeastpe [orrieren =] | conce

add all of your stacks to the image. Files 1 GB or less can be saved inwuformation
the “oib” format. Files larger than 1 GB should be saved as an “oif”. If Save the image for Series.
you have Z-stacks and/or 20+ tiles you will likely choose “oif”".

rApply to
¥ Series [ Repeat

—Set Repeat Range

P —F 4
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Image Display

The .Oif file can then be opened in
the Olympus FV1000 software,
where the z- stack can be scrowled
through

7273 TILE:Ch  [Size:2813«2821 xy=(0,221) Int0) ZoomAuta(1a%)

The .oif file can also be
opened in Imaris soft-
ware for further
advanced image analysis
and generating displays
for presentations etc.




