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A. Microscope Start Up

Olympus FV1200 MPE Microscope User Guide
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2.

6.
7.

Sign-in to the log book with the start time.

Turn on mercury lamp power supply @ by pushing the
ON/OFF button and releasing it (The light should lights
up in Blue).

Turn on microscope controller @and XY stage
controller®.

Turn on the touch panel controller® and touch “Start
Operation”.

Turn on both scanner controllers (MAIN and SIM) ®;
switch ON and then turn the key ON.

Turn on the computer if it is not on.
Enter user name/password to log on to Windows7.
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B. Laser start up
1. Turn on laser power supplies

a) Multi Ar laser (©): Switch to ON and turn the Key to ON.
b) MCPSU (405/440/473/559/635nm)@ : Switch ON.

c) LD559 laser (®: Switch on and WAIT UNTIL THE TEMPERATURE LIGHT STOPS BLINKING and THEN turn the Key
to ON.

FV

B
FV10-ASW

Double click FV10-ASW programillEz3ll and enter User ID and password.
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C. Outline of Acquisition Setting / Image Acquisition/ Image Viewer Windows

June 23, 2015

StepSize 1 nm Num| 2

1nm OO

(S reautronsaing <l Before taking images, let’s get familiar with buttons and sliders on the
Mode Acquisition Setting Window (such as scan mode, scan speed, image
= E size etc).

<<Fast  12.5us/Pixel  Slow>> . - . f:'

< J N Scan mode: the default is unidirectional — .

P1250s L22575ms F11784s  S11784s Scan Speed: The higher value, the slower, the better image. Around
:;z:ect e O e 12.5~20 us/pixel (microsecond per pixel) is a good speed.

J— »| st2my[siz - Image size (number of x,y pixel): 512x512 pixel is the default.
!rea ; Foom
(g - R°“"‘(',°{,'ﬂ =] Area: the image field can be optically zoomed in and rotated.
R T To rotate the viewing area, click on the red dot and drag clock- or
e Pt il SR counter-clockwise (or click ] nl). Zoom the imaging area with the
. . 1 . .

;f‘se;% Pp— S slider (click —] to return to 1x). With zoomed view, you can select the
I~ 440 .ﬂl' ﬂ 00% scanning area by moving the blue-lined box around.

[T 488 « Pl 60% |

v 515 4 >l 300%
il 1 2l 80% =] Laser power control: Checking the box will activate the laser. The
~LambdaScan . .. . .

sartl 4200 nm. Endl 202 .nm power can be adjusted by pointing the mouse pointer to the slider

area and clicking (large change), clicking the arrow heads (small

. iacabiaii change), or rolling the mouse wheel on the slider area.
Microscope
| UPLFLN10X2PH NA:0.30 '{
=il 001 ~Jum Go| Lambda Scan: for spectral imaging.
——= & |
0.01 -3 0.01um Go |
;h_.l Microscope: Objective selection is displayed. Also selecting the
0.00 . . . . . . .
um o objective on the dropdown list will automatically change the objective.
S —‘—Jbt the dropdown list will automatically change the object
S‘t?g“",’ [~ StepSize 0.01_._|um Op.
Clear StartiEnd || Sfices 2 Z position setting: Clicking the large arrow heads Mwill move the

Focus Handle On Escape

| | X:1.005um Y:1.005um Z:15.758um

objective up or down to focus onto the sample. The extent of
movement is determined by the Step size. Clicking small arrow heads

ZDC

|l T tim A 7lwill move objective in half the Step size.
TimeScan - = Start Set and End Set determine the z series range.
Interval| FreeRun um 2 "Torig' Gl

Time Scan: set up the time lapse series condition (interval and number of image acquisition.
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D. Overview of Image Acquisition Control window

& Image Acquisition Control >l
Focus x2 O ) A SIM
— ) LightPath A
o= (1)
Focus x4 | ¥y Repeat | Xy Z Stop SIM Bleach Stop
kmaging [ Bleach start-stop by Key

Lambda| Depth _Time | 11

Ch ViSibIel HDRi 4
d cvs [EIalig 62 -~ I 6 5 ~ 1|/~ IEEEEN o+ ]|/~ RN o+ (I~ IREM[c <I| [ |[™
[Aearmoress T ——

Alexa Fluor 405 |&
HV Gain Offsel | HV Gain Offsei | HV Gain Offsel | HV Gain Offsel | HV Gain Offsei | HV Gain Offsel
Al _a|_a||Cad o a||lad_af a(|[ad_af a(([ag_a|_ a(|[a0_ o a]||= |

VBF ? [ :
= o | T e | Ve e (| s i | s | e | i | s s o
714 1 52| 619 1 9| 702 1 8| 500 1 0| 500 1 0 0 1 0 80 um 44V
- v X % v X % v X % v X 9% v X % v X %
Bri Laser Laser Laser Laser Laser Laser

405 ~] 23.0% =|[515 ] 30.0% =|[635 ~] 35.0% *|[None ~] % ~—||None_¥ % | [None_~| % —| || Auto

Filter Mode 1% Analogint | Hard Disk Recording Setting

[T Kalman (= Line ¢ Frame |2 __lj H : 3

[ ¢* Photon Cnt ard Disk Recording OFF

%l [~ Sequential File Name ‘_I

100% Completed all initialize

5 <
® |: Click Transmission Iight"."' or Epifluorescent light _® | to turn it on and off.

-t <@ | ©
Focus x4 | xy Repeat | xy | 71 Stop

image acquisition.

: Click on \Focus sz \Focus x4, or \XY Repeat\ begins scanning without

XY Repeat| scans at the imaging speed that you set with scan speed on Mode
panel.

automatically scans the sample at 2us/pixel — because of its fast

display refreshing rate, this will be good for focusing and searching for ROls

=] Spectral Setting [ = = ‘,53‘

without bleaching your sample.

will be faster, but the display quality may be too rough. Click

scanning.

To acquire image, click XY (LZt) . WU a2sem [ sonm1 #750m ]
Lambda[ Depth _Time |. cjicjc to acquire lambda scan imaging (XYL). r ]

Start Lambda Set | End Lambda Set |
Click for z-series image acquisition (XYZ). Click for time-lapse CHS2

| 530nm [ 40nm] 570nm <)

400nm 500nm 600nm 700nm

image series (XYt).

g (XYt) | W)

VBF CH3 BF

—_1: Click on this will open the Spectral Setting window, where the range of BAG55.755 v

emission wavelength can be adjusted to prevent overlap between Default Close

fluorescences.
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E. Viewing with Transmitted or Epifluorescence Light

Before scanning the sample with laser light, look at the sample and find
the region of interest first with either transmitted or fluorescent light.
IMAKE SURE THE SLIDE AND COVERGLASS ARE CLEAN AND SEALED. Place the slide on

the microscope stage.

Move the stage using the joystick on the XY stage controller. Push the
speed (Fast/Med/Slow) button(D to change how fast the stage moves.
(You can also use the side wheels to control x and y separately by pushing «
the XY/Z button to select XY on screen.)

Press Esc button (on LED touch panel @ or on FV10 program) to move
the objective completely away from the sample and press again to bring
the objective to the original position.

- > RS L
 Sa T G RIS

o 37
SR

e
S

Fluorescent image observation
1. Select an objective lens using the touch panel controller (TPC).

<P
2. Click _Q._| of the FV10-ASW program or [EPI] button of TPC.
Select the appropriate fluorescence filter by touching a mirror button on
TPC. Adjust focus using the focusing knob.

4. After finding area of interest, click _?_I or [EPI] button on the TPC to

close the fluorescence light shutter and change the light path to the laser
10x 20x 40x i 10x 20x 40x

UPLFLI UPLSAPO UPLSAPC APON £ SAPO 0
10X2PH ! 20X 40x2 80X0 ‘.”A.Eg up%-;n*' OPILDS'AMZP

Continuous

EEEN RN

scanner.
@

Transmitted light image observation s TR

C.A

8
1. Click or [DIA] button of the TPC to turn on bright field light.
Click on [BF], [DIC], or [Phase] button on the TPC. Adjust the light intensity with the lamp
controller or by touching Lamp arrows on [DIA] tab.
3. For DIC viewing, insert the DIC slider and adjust the DIC contrast using the prism

L

10

=
=
=
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controller.
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4. After observation, click I& or [DIA] button on the TPC to close the shutter.

F. Image Acquisition (Multicolor imaging)

June 23, 2015

1. Click on Dye list Eﬁbutton on the Image Acquisition Control Window and double click on the fluorescent
dyes you want to observe from the list. Click Apply button (if the Assign Dye Manually check box is
checked, uncheck it before pressing Apply button). It will activate the laser lines and the detection
channels according to the dyes you selected.

| Image Acquisition Control

Ca' [~ Sequential

100% Completed all initialize

| € Photon Cnt

—_— ) yelist =l e =
‘ Focus x2 0 ~SIM :
LightPath [~ Virtual Channel Scan
@' Focus x4 XY Repeat | Xy LZ1 Stop SIM Blez Number of phaseused &2 3 4
» Lambda| Depth _Time | _ Imaging - Selected Dyes -
ﬁ Ch V's‘b'el i Il AtexaFiuor 405
o T [ ot [y sy
Alexa Fluor 405 || Alexa Fiuor 633 _ [ Alexa Fluor 633
HV_ Gain Offsef HV_ Gain Offsel | HV Gain O | e
[ad a]_=a| a |l alllad 2| _allad_=~1| (=1
veel [ [ [ i ' ) ' 1 7
. Setup Dyes Single Photon  Two Photon l
| [ Acridine Orange 2 —
e vl = |_~| v | v || = |_~ |_ [AexaFiuor405 m =1
714 1 52| 619 1 9| 702 1 8| 500 1 " Alexa Fluor 488 80 um
: v X % v X % v X % v X Alexa Fluor 546
Bri Laser Laser Laser Laser Alexa Fluor 568 °
[405 ~] 23.0% =[s15 -] 300% *{[635 ~] 35.0% *[None ¥ Alexa Fluor 594 Auto
A ————| —————— | — Alexa Fluor 633 ol ===
Filter Mode 16 |- Hard Dis [T Assign Dye Manually |
‘ [T Kalman (¥ Lihe (" Frame m * Anniog e ' lese

File Name

=

If the Selected dyes upon opening the program are not ones that you want to use, click the All Clear button
first before selecting your dyes.

2. Choose Image size (default- 512x512) from Size panel

- Size-
| Aspect Ratio

" 1:1

" 4:3

e

" arbitrary .

> s12pyfs12 -

3. Press ”“"“’W button (if not pressed) to automatically adjust HV and Offset values according to the scan

<< Fast
<

12.5us/Pixel
{

Slow >>

speed.

scan speed (around 20 us/pixel).

/

| P125us L:22.575ms F:11.784s

_>_|| AutoHV ;’

$:11.784s

. Slide the scan speed knob to select the image

Click [EoSEaE | button to scan the sample. It will scan fast at 2 us/pixel and show low-quality (pixelated)

image in a Live View window. While scanning, focus onto the region of interest with the remote focus

controller or by clicking arrowhead buttons ( gﬂﬁl w_j) in the Microscope window.

Click Stop button rereatston

to stop scanning.
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6. Set up proper acquisition condition each fluorescence colors by adjusting laser power, PMT detector
sensitivity, and offset. The following procedure is for Alexa Fluor 405, EYFP, and Alexa 633 as an example.
a) Check the Laser 405 only (check off other lasers, i.e. 515 and 635) to set up the imaging condition for

Alexa 405.
: Focus x2 | . faser

b) Click and focus onto the brightest focal plane of your v 405 @ </EN > 230%
sample 440 @ « > 00% j

. . . . 488 <l > 60%
c) Press Ctrl-H keys to change the color LUT to Hi-Lo; the live display v 515 < > 300%
will change to blue/white/red color scheme, where red pixels r sso 4 > s0% |
represent saturated intensity (beyond scale), blue ones complete darkness (0 intensity), FIESEG -
and white in between.
d) Adjust the laser power (at least 5%) and HV and Offset of CHS1 to obtain some s T

brightest pixels in red and the background in blue.

e) Click reeatston| to stop the fast scanning and click | XY Reneat

and to check the image quality. Adjust more if needed.

7. Repeat the above procedure for 515 nm (EYFP) and for 635 nm (Alexa fluor 633).

8. Check on all the selected lasers.

Area

«| Rotation Zoom
3 00 o 2]

_J Pa':lxum_(_)J j '_J
L Pa"b\'um o] 10 1]

9. Setthe Zoom and Rotation as required. /- =

10. XY

Click
appear.

11. Save the image in .oib or .oif format. (.oib format is more convenient.)

(Optional Spectral Setting for Multicolor Imaging).

Often excitation/emission profiles of fluorophores in multicolor imaging
may be close, so there could be possible bleed-through of a fluorophore
emission to neighboring channels. To minimize this artifact, the emission
detection range of each channel can be adjusted by changing Spectral
Setting.

Click on E it will bring Spectral Setting window. Change the range of
spectrum for each channel (CHS1 and CHS2) by sliding, widening, or
<»| 425n0m [ 50nm] 475nm <)

narrowing the tabs A

.or arrowheads.

to scan at the imaging speed

-
) Spectral Setting

e LA o (.2
714 1 52
v X %
Laser
405 23.0% =

button to capture images. When acquisition scanning is done, a 2D view window will

400nm

E00nm 700nm 800nm

500nm

CHS1

«|*| 425nm [ 50nm] 475 nm <»|
ol

Start Lambda Set | End Lambda Set |

CHS2

«|»| s00nm [ 55nm] 555 nm < »|

A

CH3 BF

BA560-660 ~

Default Close
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Sequential Scanning Mode
In many cases, the bleed-through between multicolor can’t be eliminated by a spectral setting. It can be

avoided by sequentially scanning the sample with one laser and one detector at a time.
Filter Mode Hard Disk Recording Setting

’ e ¢ Analog Int
[T Kalman @ Line e |2 _J:I  Photon Cat Hard Disk Recording OFF |

%] v Sequential File Name I _J

(¢ Line (" Frame

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6

Alexa Fluor 405 | S35 | AlexaFluor 633

=] 53
1. Check the Sequential box and it will bring up the sequential scan information window. Choose between
Line or Frame mode.

Line: by line-by-line, it scans one channel with only a specific laser line and detector on and then sequentially
scans the next channel with only a another laser line and detector on.

Frame: it scans sequentially frame-by-frame; it finishes scanning one channel first and then scans the next
channel.

If there is no bleed_thrOUgh Group 1 Group 2 Group 3 Group 4 Group b
between the emissions of some Alexa Fluor 488 Mito Tracker

fluorophores you are using, you

[ [

them simultaneously as a group. Simply click on the fluorophore name on the list and drag to the other group.

can group them together to scan

(Note: it will be good to set up the acquisition condition for each channel before using the Sequential mode. To
do so, first in simultaneous mode (unchecked Sequential box), set the acquisition condition by turning on only
the specific laser for the specific channel. Once you set the imaging condition for each colors, check the
Sequential box.)

Focus x2 0
2. Scan with Focus x2 or XY Repeat button 06U X4 | XY Repeat

not, stop scanning, and set the Scan speed at a slower rate and click

to see to check if there is any bleed-through. If

XY button to acquire the image.

3. Save the image.
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G. Z-Series (xyz) Image Acquisition

Use this mode to obtain optical section through the depth (z dimension) of your sample that can be used for
3D visualization. Before starting the following procedure, make adjustment for xy multicolor imaging

condition as described above. Microscope
1. Click Focus x2| button to scan |UPLFLN1OX2PH NA:0.30 -
1 Start
2. Use the arrowheads & v buttons or the focus knob on the |, P A |
remote controller to focus into different Z-axial planes (large _1 0 01“"‘ Go |
arrowhead buttons shift a full step size and small ones a half |.I End
step size that you define). _Set_Jl 0.00 = um _Go |
000um 0‘01 R |
S wh . N b ' ) <ct o |~ StepSize “um Op.
. 'en you in .an upper limit of your Sf:\mp e by fnov.mgt e CIe—Jar StartEnd | ™ Slices | 2_';1
objective up, click Start Set button. Bring the objective down
[ Focus Handle On Escape |

until you find lower limit and click End Set button. 2 S -

X:1.005um Y:1.005um Z:15.758um

4. Determine the Step Size and the number of Slices, which correlate with each other. It is recommended to
set the step size similar to the optical section thickness of the objective you are using, so that there is no
gap between the optical sections upon projection into 3D. The step size can be fixed by checking the box.

5. Click Stop Regwn button. Adjust the Scan Speed if needed, click Depth button (“Z2” - @
will be appear on the XY button to become XYZ), and then click XYZ button. wy W 7, Shon

6. When acquisition is done, Append
Next/SeriesDone button will appfegr over th.e | focusso —— pooong | BoRENd
Stop button. If you need add additional sections, | O :Ipf: m
click Append Next button (enter the number of - BOCUS =3 XY ¢ -

z
sections you want to add into the Append box m
Append

) or click SeriesDone to finish the
acquisition.

7. Save the image. ~Microscope
|UPLFLN10X2PH NA:0.30 ~|

"‘ A et 001 =um 6o
H. Time-Series (xyt) Image Acquisition " ” |l TO& .

um 0
Use this mode for imaging time-lapse of live specimens. Before j _J

E d
starting time series imaging, make adjustment for xy imaging as usual. >

Set I[ 000_‘Um Go

SOe(tJ(())um I~ StepSize 001__,um op.
Cloar StarEnd | Sices | 25

XY ~LZ1 fop I Focus Handle On Escape

1. Click Time button L272] Depth | Time J 1\ o oec XY_t. | X:1.005um ¥:1.005um Z:15.758um

2. Inthe TimeScan option, enter the interval time (in second) Zhe

Pt v zoC setting |
between one acquisition start and the next acquisition start (for
example; to set up a 1 min interval, type 60 and press Enter key. If | TimesScan- <@
you put 0 and enter (FreeRun), the interval will be the acquisition || ™e™all FreeRun  Num[ 2 |75 _‘

time that is required for each frame).
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3. Enter the number of acquisition frame in Num box.

@

4. Click |XY. button to start the timelapse.
5. Click SeriesDone button to finish the sequence and save the image.

l. Saving and Exporting Images

1. Click on the image window to be saved. X
Save in: I 2 Image :I 4= ﬂ‘ EH-
TH ) Image007. tif. frames I Image0013project. tif. frames
. i - . ) Image007raw. tif. frames (2Image0013raw. tif. frames
2. Clickon icon or select File/Save or Save as from ) ImageD013. 4 frames [y ()Image0013roi.tif.frames
) Image0013_single.tif.frames (5 Image0013selectroi. tif. frames
menu. ) Image0013merge. tif. frames ImageElDDZ
) Image0013merged?2. tif. frames ImageDDD3
3. ASave as window will appear. In case the image should L4 | |
be saved in the Image folder of a Log-in user, click on B mo=00C511) _ sae |
 Folder Jump == Fietype: [ Olympus Image Binary Format (*ib) | Cancel |
& |v (~Custom Save Settings ~Folder Jump ——
User Comment
MyImageFoler hytton and it will direct to your image folder. | 2 H
Select Olympus Image Binary Format *.oib file type, ot ||| iy image roder
. . . I” TIFF Compression Calculate Expected CompressionRate | |
type file name, and click on Save button. (Log-in user
and its associate folder will be created as you become e St iayste
self-user).
options |
4' To Set up your Image fOIder Where you can Jump dlreCtly by Acquisition I Explarer I [rata Manager I 2D/Live View i} |
clicking My Image Folder button, select Tools/Option menu. Wwr | Pocesing | anasi fienerel
C||Ck General tab and SpeCIf\/ the path Of your Image f0|der i Prompt user ta restart the application after changes are made on thiz dialog
ba:
. . Myl Fold
with Browse.. button. [Upon creating a user account, each I~ U dofak ok
user will have its own folder in D drive (Do not create any IDAPVIDASWAsers\Administiatormage' Browse. |
folder in C drive.). Click OK button. ~Startup
Select components to run on startup.
v Esplorer
. . . . . V¥ Microscope Controller
5. Oib file type contains all the metadata including all the
acquisiotn parameters and it can be opened in FV10-ASW
program. The light version of this program is available for

installing in user’s own computer. Otherwise, the image o]

Cancel |

file can be exported as other file format so that it can be opened and processed in other imaging software.

. . Export Multi-TIFF x|
To export Images' Savein:l‘v Removable Disk (F:) lJ dem ﬂt B~
1. Select File/Export or File/Export Multi-Tiff menu. Click My ‘Spotightvi00
. . .Temporaryltems
Image Folder button if the current folder is not yours. Trashes
2. With Export Multi-Tiff option, it saves the image as a
single tiff file that can contain multiple frames, like z- or o pTE |
timelapse- series. This file type can be opened in Image Fletpe: [FloViom MU TIFF Compatble 0 (=] | Cancel
SOftwa re. I Save Properties As ASCII Text. o

s 5

2/

My Image Folder
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Check the Save Properties As ASCII Text box to save the metadata that contain information about the
image acquisition setting. This data will be useful to find out the imaging condition later with other

programs.
3. File/Export command brings a window with Export x|
different options. Savein: | ) Image 5] - @& ok -
H H H H ) Image007. tif. frames | Image0013project. tif. frz
ThlS Command WI” eXport |mage5 Into a ) Image007raw. tif. frames (2 Image0013raw. tif. frame
folder that contain individual images of each | )mage0013.if frames (Image0013roi.tif. frames
. . ) Image0013_singlel.tif. frames () Image0013selectroi. tif. fr
channel, z-steps, or time-points. )ImageD013merge.tif.frames @mage000s
) Image0013merged?. tif.frames &1Image000s, ~tmp-3DAni
. < | >
Select File type( for export. L
. . . File name: Image0005(1) Save |
ROI Overlay @ section allows saving the file , :
. . . File type: |avi .avi =l Cancel |
with ROl information.
Custom Export Settings
Output Format @: ~ Information —Folder Jump ——
. BitDepth [24  [Bits/Pixel ] |
RGB COIOI‘. the re d 4 g ree_n' a n_d b I ue C'h a n n e! ?ave the image filgs of eacr“. frame in the following new Folder, w I
will be saved in color as individual *.tif files in Irnag Qa0 (1) 2 frames e e
a folder. - 5
' No Overlay Al ROIs € Selected ROTon 20
R GB COI or + Gr ay Scal e bOX C h ec ke d ot h e " Selected ROI Shape (Select one or more in the Following)

color channels will be saved in gray scale as Ao ol HEN H| 2

% vif £ . -
tlf flles Ina fOIder' Output Format IRGB Color {using assigned LUT) :JI Fi&R:;e Dsecltrami]
Merge Channel: a single merged color image I oy soals G) T )
min) - max
will be saved as a *.tif file. e
[~ Compression

Frame Rate(® determine the play speed of
the movie when the file is exported as AVI.
Check the AVI box to compress the movie file.

[ Save Properties As ASCII Text,
I [ Save al IMEGES)
&) pddinumter €0 rat time stamp €\ Gyeririte

4. Check the Save Properties As ASCII Text button if you export the metatdata. Click Save button.

5. Transfer your image data to CD or USB flash memory.
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J. System Shut-Down Procedure ' alf =

Wipe off the oil or water from any oil objectives you
have used during your session with lens paper.

Logging off and transferring data.

1. Exit the FV10-ASW program.

2. Make sure that you transfer your image file to
USB flash memory. All image files more than 6-
month old will be removed during monthly
clean-up.

3. Log off Windows. If someone signs up for use
within a next 1 hour or so, leave the microscope
system ON. If not, shut down the system as
described below.

’
B suRNER sTATUS

Shutting Off the system.

1. Shut down the computer .

2. Turn the mercury lamp off by pushing ON/OFF
button@ for two seconds and release it.

3. Turn the microscope controller OFF (dand the XY

stage controller®.

4. Turn off the touch panel controller with the switch
on the back®.

5. Turn off the Mulit Ar-laser(® by turning the key off
and then the 1/O switch off.

6. Turn off MCPSUD.

7. Turn off LD559 laser by turning the key off first and
then the 1/0 switch off (®).

8. Turn off the two laser combiners, Main(® and

SIM(0 by turning the key off first and then the 1/0
switch off.
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