LSM 510 Meta
Training Notes




7

LSM 510 Meta Training Notes

Turning on the system

Turn on X-Cite power supply. This

supplies light for epifluorescence for Y.
viewing your samples through the ‘ -
microscope.

Turn on the remote control switch. 8
This powers up the LSM system. -

Turn on the computer. The power
button is located on the upper right
hand corner of the tower.

When prompted, press Ctrl +Alt + Del
to login. Enter lab user name and
assword. Be sure the domain is CCAM.
ou will be Iogﬁing on to
\\fs3.vcell.uchc.edu\ccam\data\
your_lab
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Initializing the software

TEILSM 510 Switchboard E
, _ Carl Zeiss
Double click on the LSM 510 Meta icon Casor SoanmaMorasoane Low 10 Veren 25 502
located on the desktop.
In the LSM Switchboard, select "Scan “#  ScanNew Images /
New Images” and "Start Expert B [ i
Mode". Note: if you do not select Scan
New Images, the software will start
but the hardware will not initialize and | Start Routine Mode
you will not be able to collect images. ? A

@ Copyright Carl Zeiss 1986-2000 .
Portions & Copyright 1996, Microsoft Corporation. All rights reserved. Exit
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LSM 510 Meta Toolbar

EILSM 510 - Expert Mode SP2

File Acquire Process 3D VWiew Macio DOptions Window Help
.

é Macro % Options ﬁ M aintain
1

Eit

You can easily navigate from the left to right on
the toolbar. Selections from the top row will
change options available on the bottom row. il

New

/g Acquie

v |5

Open Save

i * Process

|2

Savehs Impork

E! 30 View

Pelulti Print

&

Export

Creating/Accessing your database

B [ Yew Fponiss ook Hee

Select "File", then select "New" to create a T —

[ S eTe——— Ty

Fodan x|[ = 1 ¥ I

new database or select "Open” for an existing e
database. :

Store all your data on the z partition
(//fs3/ccam/data/your_lab) that has been set
up for your lab. DO NOT store data on the
desktop or in My Documents. Each lab is
allowed 50 Gb of storage space. It is up to
each lab to manage that space and to be
responsible for their own backups.

(o [ [ [ [ [ R [ [,

|
[ chmt] Dk o v 479601 T T
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Database Structure and Accessing Files

When you create a new database, the software automatically creates a new folder
with the database name. In that folder, you will find the database file and your .Ism
image files. These files are tiff files with Zeiss acquisition information stored in the
header.

If you want to delete files from your database, do so using the Zeiss software rather
than manually deleting the files directly from the folder. Deleting the files manually
has created problems with the database in the past.

You can open the files via the database with the free Zeiss LSM Image Browser,
available from their web site, , or with an ImageJ plugin,
the Zeiss LSM Reader, . The files themselves can
also be directly opened with Photoshop however you must use the "Open As" function
and specify that it is a tiff file.

Be aware that you can have two files with the same name in the database. The
software will not prompt you to overwrite the existing file.

/



http://www.zeiss.com/micro
http://rsb.info.nih.gov/ij/index.html
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T LSM 510 - Expert Mode S5P2 %]

File Acgure Procesz 30 Wiew Macro Options  WWindow  Help

@ File /% Acauire i>=< Process 30 Yiew % tacmo % Options ﬁ I intain
| 2 | @ = =g @

Scan EditROl | TimeSeries Stage T LSM

i =]

™
Config

<$>

WIS

J==1

EditBleach

Lager Micro

The lasers

Go to the Acquire tab and select Laser to open the Laser Control dialog that gives you access to the
three lasers on the Meta:

Argon (30mW) 458,488, and 514 nm
HeNe 1 (1.0 mW) 543 nm
HeNe 1 (5.0 mW) 633 nm

Select the laser(s) that would provide the correct wavelength(s) for exciting your specimen.

Argon - This laser is fan cooled and has a sEecific start up and shut down procedure. Select
Standby, when Status indicates Ready, click On. Set Tube Current to ~6.1 -6.5 amps. This
should correspond to ~ 50% output.




LSM 510 Meta Training Notes

The lasers (cont.)

HeNe 1 and HeNe 2 - The helium-neon lasers are much weaker lasers than the argon

laser and do not require fan cooling. Simply select the laser line required and press On
to start the laser.

Press Close in the Laser Control dialog once you have turned on the required laser(s).

15 ! Lazer Control I
Lazer Lnit Wi avelength Close
Argonds 458, 477, 488, 514 nm
HeMe2 633 nm O
Maximum Power. 30,0 mw
Wi avelength: 458, 477488 514 nm

I u]i;
Statuz: connected —
Tube Current: 0.0A ﬂl
Dutput [%] 5 4| |
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Selecting Objectives

= LSH 510 - Expert Mode

Maintain window Help

| 30 View

File Acquie Process 30 Wiew Macmo  Options

It is easiest to define the objective(s) you g

File |/§ Acquire

)=( Fio

5]

Options

will be using in the software, and then

use the Microscope Control dialog to

select the correct turret position.

Press Maintain>Objective to open the ‘ g I
Objective Control dialog. Click once to i i

select a turret position, 1-6. 0 s =)
In the Change Objective dialog, find b =]
the objective you are using and double ) e =]
click your selection. Repeat this s e g |
procedure for any other objectives

you may have.

Close both dialogs once you have made
your selections and return to the
Acquire tab.

Change Objective

{1 Favorite Objectives

- B Empty position

B Achioplan 404408

- B Cpochiomat 1054045 W

- B C-Apochiomat 40:/1.2'W con

B Epiplan 5+/0.13

< B Fluar 100x41.3 0l IV

- B Fluar 102405

w B Fluar 200/0.75 U

- B Fluar 40%41.30il

- B LD-Achioplan 40x/0.6 cor Ph2
B Planapochromat 100:41 4 Oil

- B Plardpochromat 100x/1.4 0il DIC
B Planpochromat 10:/0.45

- B Plardpochromat 20x/0.75
B Planapochromat 40:/0.95 corr

- B Plarsdpochromat 63x/1.4 0l DIC

lar-Neofluar 10/0.3

lar-Neafluar 204/0.5

lar-Neafluar 40:41.3 0il

N
N
lan-Neofluar 40x/0.85 Pol
N
N

lan-Neofluar 40x/1.3 0il DIC

Close

Fier move
Objec

Add
Objective

Ediit
EEEtye
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Microscope Control

Press the Objective icon, and select
your objective from the pull down
menu.

Make sure the Reflector Cube is in the
None position.

Press the Transmitted Light icon to
access the control dialog. Press On and
move the slider to adjust the intensity
of the bulb. BE CAREFUL WITH THE
INTENSITY SLIDER. Deselect On to
turn the bulb off.

nnnnnnnnn

/

l
File /g Acauire i>=( Frocess | 3DV\Ew|% Macml% Dpl\nnslﬁ Ma\nlaml
Transmitted Light Control At zl0e D oS ® ||
On the Acquire tab, press VIS to allow you
to look through the microscope, and
i . - — “ ly | 5 Del Assign B £
‘rh_en press Micro to open the Microscope |2 asiz= | Accose
Microscope Control dialog. Control :
oniro N Microscope

\

Use Transmitted
Light

None position for Reflector Cube

/
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You should still be in the VIS position on

Microscope Control (cont.)

Fluorescent Light Control

Microscope Settings

Cloze
I VI Apply | Stare |Delete| Aszsign Button |
fiti fiti ik fiti

Less

the Acquire tab, and have the
Microscope Control dialog open.

Press the Objective icon, and select
your objective from the pull down
menu.

Press Reflector to select the
appropriate fluorescent filter.

Press the Reflected Light icon to open

the fluorescent shutter on the /
microscope. Deselect the Reflected

Light icon once you have finished Select
viewing your sample to close the fluoresce

Aperture 00559 Off 00

Flan-pochromat 100x/1.4 il

Reflector

FITC

Tube Lens
Lens L5M

Transmitted Light

(%29

Reflected Light

Open/Clos

e

fluor'esceqn” shutter

Shuﬂ'er'. filter set

/
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Using the Confocal

On the Acquire tab, press LSM to
access the confocal.

Press Config to open the Configuration
Control dialog. Here you will choose
between Multi and Single Track
configurations and make your laser,
filter and detector selections.

All configurations can be stored for
future use.

‘5 LSM 510 - Expert Mode SP2
File Acquire Process 3D VWiew Macro Options i

@ File Iyg Acquire ii Process 30 View é Macro | % Options ﬁ Malnlaml

Alg|l=|n|@ £ | = ® | | [

Laser Micra Config Scan EditR0l | TimeSeries| EditBleach|  Stage WIS W M
Single Track Multi Track

Collects one probe or
multiple probes
simultaneously.

Collects multiple probes
sequentially; by line or
by frame.

Does not prevent bleed
through between
channels.

Avoids bleed through
between channels

Better for sample
because of reduced
exposure to laser.

Exposes sample to
increased laser light
due to multiple scans.

Faster acquisition

Slower acquisition




LSM 510 Meta Training Notes

. T& ! Configuration Control x|
Single Track
Channel Mode Lambda Mode Online Fingerprinting Clase

Select Channel Mode for normal Single Track it vz o 1l |
Scannlng Qnd Slngle Tr‘aCk FO“OW The Beam Path and Channel Assignment Specta
eXCiTGTion/emiSSion pGThWCly in The Descanned o Messaned [Earmiera E:
1 | 1 | L azerline
image to d.eflr.\e your conflgur‘a‘rlqn. S ————
Press Excitation to select laser line Detector o e Store

o C et Settings
and % transmission. o " Z| et Filfore H—=
Press and select an Excitation Cor
dichroic; this selection depends on the .

KpAg
) . ' . : I - Detectors
laser lines being used to excite the Nandi2isichnors = i

Sample. MNone Z Z| |:| 60 - i" ssssss 1% JPL;VE o
. . . . - [~ 458nm | 01 A L

Select 10 and 2°dichroics; selection is - Mior /et 4 mr——or- o
based upon wavelengths you want to = ng_.—?Jﬂ . =

. . 0 &3arm | 01 IS
capture. Dichroics reflect short v [7] [ | ) -
wavelengths and pass long wavelengths. be — L
Activate detectors; ChS, Ch2 or Ch3 Specingen
and select psuedocolor for display. g CL=C
ChD is for transmitted light. xctiation dichroic Transmitted light

detector |
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—
Activate tracks

& Configuration Control

Channel Made Lambda Mode Online Fingerprinting

[

i

Single Track bulti Track Ratia

List of Tracks

Switch tracks after each Line I Frame Frame Fast |

Mame | Channelz | Light [rirn) | T
Track Ch51. Ch2 458

Track Ch2

Track Ch3

Add Track | Remove | Store/&pply Single Track |

| Beam Path and Channel Assignment

Descanned Ilorr Messatted [Lamers

00000000 g
FEETT L

KP 685 e
[~ Che

LP 560
e (Al 1A ] =
[ Chi
&Excilaliun
- Z H |
[~ ChH

_
Specimen -
I~ ChD

Store
settings

Multi Track
Select Channel Mode and Multi Track.
Press Add Track for each fluorescent
probe.

Select excitation line, dichroics,
emission filters and detectors as
explained for Single Track
configurations.

Activate the tracks by selecting a
check box.
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Scanning Parameters (Channels)

Under the Acquire tab, select Scan to
access the Scan Control Dialogue.

Select the Channels tab, set pinhole
for each channel. Start at 1 Airy Unit
for best resolution. Make sure multiple
channels have the same Optical Slice;
adjust pinhole as necessary.

Adjust the Detector Gain, maximum
sensitivity, and the Amplifier Offset,
minimum intensity, for image settings.

TE/LSM 510 - Expert Mode

Fie Acquie Fioosss 30View Macio Opfions Maintain ‘Window Help
e - | D View |% Macro | @ Options |ﬁ Maintsin |
TR ==
Aldg | =10 e | D als ® |
Laser Micio Config Scan Edit ROl | TimeSeries| EditBleach|  Stage YIS TV L5M
&' Scan Control B
Mode Channels Z SEtings Close
. T [ — T [ —
®  Spot| — LlnaI:Frame @ = El o
Channel Settings e
oves i | I 50
Find
Fast =y
Pirhale [8 | 4| ——— | | 1 |Mas| | Singe
Optical slice ¢ 4.1 pm Finhale B = 5.32 Ay Units @
N Stop
Detector Gain I 724 j T _l ﬂ
Amplifier Offset I-U.D?Z j J ﬂ E
Cont
pmpifiGan | 1 4| | =
=5 | | agenm [ o1 L il )
g (01 4 | 4
#*
E* C Stdam [0 4 [ B 4
Lazeiline
O s [0 4 ] 4
T oemm [0 4 ] 4
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Scanning Parameters (Channels cont.)

Choose Range Indicator from Palette,
on the image display window, to adjust
the gain and offset. Blue= minimum,
Red= maximum (O and 255 for 8 bit
image, O and 4095 for 12 image.)

Adjust Detector Gain and Amplifier
Offset to remove red and blue pixels.
Minimum should be ~ 10-20 gray levels
above 0 and Maximum should be 10-20
gray levels below 255.

Use Split x,y to view channels
separately in single track. In Multi
Track you can deselect a channel in
Configuration Control to scan them one
at a time when adjusting the settings.

Split xy

Feady, 5122512 2 charnels | Bl

Palette->Range Indicator

lilmlee] wlie | aligM] &
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Fooary 1024 5 1004 . 2 eharmels 6 bt

Sli< wibled i

i

2
|
O
=
o
o
&

B,
&
]
?.
=2
A

| S | E8ctinge Ciose
— Linel: Frama | €7 Usc RO 2 Slack.
Objective Lens & Image Size El
Dbjective  [Planapochomat 63/1.4 0 DIC =l i
Find
128 | 25 | siz | 1oes | 2048 |
Frame Size X [512 ¥ [512

ScnSpeed o >

Scan Time: 1.5 sec
ixel Depth, n Direction n Average
Data Depth BBt 12Bit Mode [Line - Stop
S l— Method [pean =]
Scan Direction — p
Mumber |1 -

Zoom, Rotation & Offset
zan [ —————— 1]
Rotaion o | {|————F—— 3|0

Difset =[]
Aj-"\i
Offset: 000 pm

Dffset: 000 pm

Scanning Parameters (Mode cont.)

Switch to the Mode tab to gain access
to:
Scan Speed - slower scan speed will
improve image quality
Pixel Depth - choose from 8 (256 gray
levels) or 12 (4096 gray levels) bit data
depth. 12 images are recommended for
publication and for analysis.

Scan Averaging - select from Line or
Frame mode, Mean or Sum method and
Number of Line or Frames.
Optical Zoom and Rotation - Use the
Crop tool on the image display window
to set zoom and rotate image.
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Nyquist Sampling

In order to preserve the spatial resolution in an image the sampling rate
should be twice that of the maximum frequency.

Adjust the optical zoom in order to achieve the optimal x,y pixel size.

. . z . .
: Coverslip  Working . *Optimal XY *Optimal e
Objective Numerical Immersion  Thickness Distance Resolution Z-Step Resolution XY pixel Optimal
Aperture (mm) (mm) (um) (1 (um) (um) R Zoom
Airy Unit) H H
40x C-

Apochromat 1.2 Water .14-.18 .22 7 .35 .25 .13 35
40x Plan- 95 Air 31-21 16 8 41 31 16 2.9

Apochromat
63 Plan- 1.4 oil 17 18 6 29 21 11 25

Apochromat

100x Plan- .

Apochromat 1.4 Oil 17 .09 .6 .29 21 11 1.6
10x Plan- 3 Air 17 56 9.0 4.48 1.0 5 36
Neofluar
20x Plan-

Neofluar 5 Air 17 2.0 3.2 1.59 60 3 3.0
63x Plan- 1.25 oil a7 10 7 37 24 12 2.3
Neofluar

10x Fluar 5 Air .17 2.0 3.2 1.59 .60 .3 5.9
40x Fluar 1.3 Qil .17 .14 7 .34 .23 12 3.7
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Improve image quality
Slow down the scan speed to allow
for longer pixel dwell time.

Averaging to improve signal fo noise
ratio

* Line or Frame average

* Select Method: mean or
sum

* Select number for

Scan Control

=

— Ling|,= Fiemel| €70 USEP.m‘ =l zsmkl

Objective

128

Lhannels e ‘

Objective Lens & Image Size

|Plan-&pochromat §34/1.4 Oil DIC =l

| 2 | s1z | 1oz | 2048 |

Scan Speed

Frame Size X |512

Pixel Depth, Scan Direction & Scan Average

¥ |512

1 sl

Pixel Time: 1.76 ps Scan Time: 1.5 sec

averaging

Decreased scan speed and line
averaging result in increase laser
exposure.

Frame averaging reduces

photobleaching but does not
produce such a clean image.

Zoom
Ratation

Difset

. I S0 12Bit Mode | Line
Methad
Scan Dirsdianl —’ p Numb hisan
umber [4

Zoom, Rotation & Offset

Ledledle

B/

o ———— ]
Fd—1 3]

/
= ['a
5

Diffset: 0L00 pm
Diffzet'y: 0L00 pm

Close

=
o
D

Stop
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Z-Stack Settings

Adjust settings at optimal plane of focus.
Select Mark First/Last tab

Use the fast scan setting to focus down
through image until image fades; press
Mark First.

Use the fast scan setting to focus up
through image until image fades; press

Z Settings

Stack Z Size: 18.90 pm J———
=== [=5)
Focus -19.00 pm / |
Z Sectioning I Mark First/L Hyperfine £ Sectioning
Num Shices 43 o el

Interval

Mark Last.

Select Z-Slice and then press Optimal /
Interval to ensure correct sampling. The

Z-slice is calculated to be % of the Z-
resolution (Optical Slice on Channels tab.).

Press Start to begin collecting the stack.
The entire stack of images will be saved as
one file.

Move to

ReiCo. [ 1 4 | )

AutoZ Cor. |

Note scan
buttons are
different
under Z-
settings

/
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TG Time Series Control

Start Series

I Manual Trigger | Time |

Trigger out I Mone 'I

Manual | Trigger

MHumber J l__l ﬂ
Time hh Wmmlﬁ 35 W Trigger DUtl Maone I

Cycle Delay

J Apply | Store | Delelel

10

St

@

0.0 mzec 0.0 mzec

I 1.0 sec

0.0 mzec |

0.0 mzec 0.0 mzec

Stop

Time I 1 1| i ﬂ
Lnit iy I seC | MMEEC | 1.0 sec
Trigger in I Mone VI Trigger outl Mone 'I
LI Applyl Stare Delelel

Trigger in

Desciption Trigger out

jl MHone
jl MHone
jl MHone
jl Mone
jl MHone
jl MHone
jl MHone

Set
Set
Set
Set
Set
Set

None

None

None

None

None

None

L L e ]

Set None

BlESEH

S

I EatE ]

Time Series

Start Series - Select manual start, press the

/ StartT icon.
Stop Series -

Manual

Select either Manual or Time.

- specify number of cycles you wish

to capture

Time - calculate duration of time series in
addition to the number of cycles you wish

to capture. Remember to include scan time
when calculating the duration.

Cycle Delay -

Enter time of delay between

each image capture. Select minutes, seconds
or milliseconds (optional).

Marker - selection for fixed stage positions

(optional).

Files are as saved as a single time series file.

The time series may be used in conjunction with
the z-series. This should be initiated with
the Time Series and not the Zseries.




LSM 510 Meta Training Notes

Shutdown Procedure (Final User)

Open the Laser Control Dialog.
Argon - Lower power, select Standby,

select Off. Wait until cooling cycle &/ Laser Control |
ends, ~ 3 minutes, Status willbe @ mmmmmem———— ;
reported as Connected. — T — Close
HeNe 1 and HeNe 2 - Select Off Enterprise 351, 364 nm

Close Laser Dialog, close all LSM fugen, 426, 455,574 m o
windows and exit software. HeNe2 633 rm aff

Shutdown computer
Turn of f Remote Switch

Turn off Arc lamp. [Ewerprice

M aximum Power:  S0.0 mw

On

Wiavelength: 351, 364 nm 0

ShU'I'down Procedure (BeTween users, Status: connected =
verify if next user is coming if possible. TubeCurent 0.0 A _ Standty |
If in dOUbT, shut it down.) Dlutput [2] Iﬁj_} ﬂ

Argon - Lower power, select Standby.

HeNe 1 and HeNe 2 - Select Off.
Close all LSM windows, exit software.
Log of f from computer.
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