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LSM 710 Confocal Microscope Standard Operation Protocol

Basic Operation
Turning on the system

CheckCompressdAir supplyfor theair table
Switch onMain power switch
Switch onSysteny PC powerbutton¢
Switch onComponentpowerbutton£
Switch onX-Cite fluorescent lamp
Sign on log shedandrecord the Fluoro Start tinfeom X-Cite lamp
(Skip this step if 458/488/514nm (yelldagreen) excitation is not needed)
Turn onStandby/On key switch for argon lagerandFlip the Rurtidle-switchto Runfor argon
laser,
8.  (Skip this step iftwo photonsexcitation is not needed)
Turn On Standby/On key switch for MaiTai lasgér
9. (Please keep MaiTai laser off if you do not use it)
10. Turn OnComputer
11. "Greenodo bu28b50 osnhadgdMMPcontroll er
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Starting the ZEN software

1. Log on com®sMUsm with A
2.  Double click theZEN 2011icon on desktop
3. Choosingstart Systemfor acquiring new images

Login "ZEN 2011"

@ &

ZEN 2011

Start System
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Setting up the microscopeand Locating the specimen

1. Use 10X objective firsby turning the objective turret manually (wait several seconds for the

automatic objecte positionadjustment) and lower the stage by using coarse focus adjustment

knob.

Put the sample on threount on thestage(coverslip face up)

Move the area to bebserve right under the objectiviens (in X i direction by moving the

sample mount or stage controller and iindirection by the stage controller)

Turn theshift knobto move theobjective into the WORK position.

In the Zen software,lick on theLocate tab to access the microscope contintsl press the

Online button

- click on DAPI tab for blue emission channel observation

- click on GFP tab for green emission channel observation

- click on DsRedtab for red emission channel observation

- click on BF tab for transmitted light observation

Focus with coarse and then fine adjustment knob

Move the desired areto the center of view for further magnificatiomith higher power

objectivesor for later image acquisition

8. Select asuitable highmagnificationobjective by turning the objective turret manually (wait
several seconds for the automatic ohbyecpositionadjustment) Add corresponding refracting
medium needednddo notmove the stage in any-direction if you have already u$d.0 X
objective to faus.

Note: Please make sure therén@ 0il and wateron your slide when you are using any air

objective andno_oil on your slide when you are using water objective. Any inappropriate
medium will damage these objectives)

9. Turn theshift knobslowly and carefully to lowerthe objective into the WORK positiofzocus
with thefine adjustment knobnly.
Note: Please be careful when you are focusing the sample. Ymay damage the objective
and break your sample you keep moving objective down!

10. Check all the emission signals from different fluorophores in your sai@pteaerthe view of
interestand then lick Offline in the Locate Paneb turn off all the lightand go to
tab
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Setting up the Scanning Track/Channel

Method 1 (only applied to single photon laser) Acquisition

1. In Acquisition tab, ick on theSmart Setupbutton
2. Click on the Arrow in the Dye list and choose the
fluorophore in the specimen, add one by one down the ro

Blue+Green+Red W K o

l ¥ Smart Setup ¥ Show all Tools New

3. Choosethe PseudoColor according to AF o @ G
you need Find Focus Set Exposure Continuous Snap
g::l (dsDNA) Recent Alexa Fluor 488 e
4. In Proposalchoose o s
- Fastest(simultaneous scanning) forss e o 94
fast live imageacquisitionbut with (if
any) excitation/ emission crosstalkg=sen "B signal B .

among your fluorophorer;

- Best signal (sequential scanningo
minimize  crosstalk among each
fluorophore but slow image acquisition
or;

- Best Compromise (combined mode
scanning)to simultaneously scan nen
cross talking fluorophore to speed u
while other cross talking fluorophore art
scan sequentially when necessarily

Emission signal

5. PressApply

Cancel

MethOd 2 Acquisition

Load a predefined configuration of E&&
combination of dyes from the Load EEEEE v show all T
configuration list box. = 5 = Recent

Find Focus Set Exposure Live Continuo|

Load\configuration...

Z-Stack -

Time Series |
~
Bleaching search

Regions | Configurations | l188/594 .
Blue+Green
MethOd 3 oo R Blue+Green+Red

Openany previous imagewith desire setting ZisEls
andclick Reusebuttonin Dimension panel.

99 -

Interpolation

Method 4

Setting upthe configuration manually Range Indicator ™ Quick Color Setup

Reuse 5  Crop
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Optimizing scanningparameters

1. SelectoneTracksin the Channelstool Acquisition
2. Selectlive for continuous fast scanning
3. Activate . The scanned image appears B
a falsecolor presentation. Redpixel = saturation
. . . . .. X Smart Setup v Show all Tools
(maximum intensity). Blue pixel = zero (minimum

e

intensity). AF o) &
4. Set thePinhole to 1 AU (Airy Unit ). For colocalization Sl B LI

studies, adjust the pinhole of each channel to the sajzszs

Optical Slice Thickness

5. To get optimal intensity and background sigad]just - - S
a. IncreaseDetector Gain (Maximum of 800) until a - -
few red pixel (indicating saturationdppear inthe _ Ko SED
|mage Reuse 5 Crop

b. Increase thé aser Power (too high cause bleaching)
if increasing detector gain cannot achieve the
saturation or desired intensity; Sl s S
c. Finetune thefocuswith the fine adjugment knob to
the brightest or preferred position. And thenadjust
the detector gain and laser power to optimize t
signal intensity L e
d. Decrease the to reduce background JESEREES B~
signal until the desired background region is fille
with blue pixel 2 phato hoechst
e. IncreaseDigital Gain to increase signal amplificatio
if necessary.

Tracks Channels

Track 1 DAPI

Select All  Unselect All

4

6. Stop the Live scan procss and uncheck the Rang R S

Indicator.
Repeat step-16 for othertracks one by one
Check all the channel boxes when finish adjusting.

o~

¥ Smart Setup ¥ Show all Tools New

AF 0 oo ]} G))
Find Focus Set Exposure Continuous Snap
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Setting thescanning parameters

1.  Select the Acquisition Mod&b in the middle column. e

2. Selecta suitableArea and Zoom Power to capture F&8 o %
image of interest(or useCrop function in Dimension & S Bt emolton
under the image containafter a Live image).

Range Indicator Quick Color Setup

3. Choose aFrame Size (change withPixel size thus Reuse 75 " Grop
resolution) 1024x1024 usually produces good resul
for general proposeClick on theOptimal button for SEEEIEEEEE v showal |
best resolutionvhichd e pendi ng on ob

Plan-Apochromat 40x/1.4 Oi) DIC M27

4. Adjust the scan speedith the slider. 6 or 7 Frame
usually produce good resultSor weak signal sampleg 1024
with high background noisehooseSpeed 4r 5.

5. Select the number cf . Averaging(usually in 2
or 4) improves the image by increasing the sigfoal
noise ratidout it also increases the scan time

6. Select the dynamic range 8 or 12 or 16 Bit (per pixel)
in the . 12 or 16 Bit is recommended whe
doing quantitative measurements.

7. Other setting can be kept as defaults (as in the rig
which will be goa enough fogeneralpropose.

8. Click Snap to acquire a single frame (mutthannel)
image.

Reset All
Lower scan speedy
More averaging

—_— >

Acquisition

Blue+Green+Red

. ¥
Larger frame size s+ Smart Setup ¥ show all Tools

(Higher resolution)
e

AF o] o] oo ]
Find Focus Set Exposure Continuous Snap
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Storing and exporting image data

1. To savethe an acquired or processed imagetick on that
image to highlight it and thedlick on theSave Datdutton in
the Images and Documents panel in the rightlaok Saveor
Save As buttonin File menu

% Images and Documents

Imagel.lsm

. . . . . 0.25 MB
Warning lconindicated unsaved or modified image

Image2

2. Createor choose your own folder in D:/usemnter a file namg

select format asSM 5 andclick on theSavebutton 0.25MB

3. After saving the raw data as LSM5 format, Image can be
export as various Imagermat andseries images can be export as video.to File > Export,
and choose theormat and Data as followed.Adjust Frames per seconds if necess@iick
Select file name and savand save in your own folder.

e ———

Video for Windows Savein: ] b oyl LI - cf B~
— e L. shift @ diff nm
Full resolution image window - series - S o s
- o~y \. sop
Recent Places @14sm
- D2sm
@ 690nm Ism
Desktop @ Imagel.lsm
e @ ImageS.lsm
Full resolution image window - series Libraries
A
A
Computer
=
@
Network
Select file name and save Cancel
—
File name: ]!mageZ lsm j I| Save l
Seveasyp [fEsm 5 Ciem) =l Cancel

Format Tagged Image File

JPEG File Interchange Format

Portable Network Graphics

Raw data single plane (without any overlay graphics)

Contents of image window single plane (with overlay; as displayed as
image container; compressed)

Full resolution image window single plane (with overlay; as displayed ag

image container; uncompressed)

Single Frame Date

Format

Video of Window
Apple Quick Time

Series

(Gallery of images
Time series movie o
3D animation)

Date

Raw data serie(without any overlay graphics)

Contents of image window series(with overlay; as displayed as in ima
container; compressed)

Full resolution image window series(with overlay; as displayed as in ima
container; uncompressed)
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Scanning aZ-Stack

1.
2.
3.

10.

11.

¥ Smart Setup ¥ Show all Tools New

Checkthe in the main tools area. AF @ ©
Open the ZStaCk too|pane| by CIlelng On thﬁ‘ Find Focus Set Exposure Live Continuous Snap
Choose a channel that have signal throughout the interc IR T

volume and theglick on : Tmesees W =

Bleaching

Regions » Start Experiment

Use the focusnob to locateone end of the specimen ané
. . | =Rk 7V oewalT
click on theSet First button.

Thenuse the focus to locate aher end of the specimen an
click on theSet Lastbutton Setlast | |113.96

First/Last

19.80 pm

Stop the . Selectall the channel needddr the Zstack
and then click the arrow f@ptimize sectioning and Step

0.33 pm
Set the Z-stack between each frame,sers are § o Interval Slice
suggested to set the interval less thha thickness ofl
Optical Section of thechannel othe shortestvavelength (so
that you can sample all the space in your specintgn)mal
value is calculated according to the emission waveleng
objective lens, and the pinhole diametdsing the Optimal
thickness mean double sampling (interval thiéknessof 1
optical section) and thus provide the best 3D ima
reconstruction.

Set First 94.16

© Optimize Sectioning and Step

For colocalization studies, adjust tRmhole of each channel
in the Channels panel to the saf@ptical Slice thickness
(so that each voxaontain data from the same volume of thg -

55[)(3(:irT1€3r1). 405 458 488 514 543 633 780

2.0

Click on theStart Experiment button to start the recording —
of the ZStack.

Match Pinhole Optimal

After saving the LSM 5 formata

images can bmade. Image in all frames wprojectedonto a
singleplaneto visualize all the signal for the specimen2D
Click to generate the projection

A video of rotating3D image can also bmade Activate the
Seriestap, select therotating axis, number of frame and the
rotaion range (= Total Frame x Difference anglg. Click
Apply and the series imagesll be generatedn anew tab.
Go to File > Export, chooseideo for Windows and then |
choosea suitableseries Adjust the playing speed byrame
per Secondandsavein your ownfolder.

20 50 100 150 250
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Setting up Time Series Experiment

Checkthe in the main tools area
1. Open the panel by clicking on the
2. Set the number of and time between

each frame.The scanning of each frame is included
in the countdown of the Interval, therefore Intervei
ti me shoul d Oonemulacgoloriffaamg) t i me of

3. Set the channel and acquisition parameter if necessary
and then click

4. To quantifying changes in
signal intensity after acquisition,
click Mean ROI tab andcreate
a ROI regionwith the drawing
tool for youregionof interest

5. The intensity profilealong the
experiment duration will be
shown in the graph while
corresponding data will be
shown in the table below.

6. After saving the LSNb format, F
video for the time series image$
can be exported. Go to File
Export, choose video for #
Windows and then a suitable
series Adjust the playing speed byrame per
Secondand Selectfile name and savein your own
folder.




