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Resulks of the quiz for the lecture 3 (CARS)

1. Comments about the lecture

good too difficult/ more about applications

§7% 43%

2. would you like more/less iformation in the lecture?

the same
100%

3. Average level of boredom (scale 0-10)

2.3 varying form § to ©

4. Will the information from the lecture be useful for you

no majbe yes
14-% 29% E7%

5. Should CARS be included into the course?
o MO\SbE jes
21% ¥% 71%



Results of the quiz for the lecture 4 (High resolution microscopy)

1. Comments about the lecture

good a bit too difficult a bit slow/eeds a brealk

70% 10% RO%

2. would you like more/less iformation in the lecture?

less the same

10% 20%
3. Average level of boredom (scale 0-10)

1

4. Will the information from the lecture be useful for you

no mwjba yes
10% 20% 70%

5. Should high resolution microscopy be included into the course?
ne yes
20% ¥0%



Results of the quiz for the seminar 1 (basics in confocal microscopy)

1. Comments about the lecture

great/very good/good a bit slow
NRY% ¥%

2. would you like more/less information in the lecture?

the same

l100%

3. Average level of boredom (scale 0-10)

0.7!

4. Will the information from the lecture be useful for you

yes maybe/some of it
9R% %



Results of the quiz for the seminar 1 (basics in confocal microscopy)

5. what would you teach differently

too much time for the last discussion will do during the

next seminar

nobt enough time for the last discussion

summarise the homework for all the groups

6. would you Like to be your skudenkt
yes no!

¥E% 18%

there was nob enough time for homework
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Lk says “LSM T-PMT”

what s LSM?

whab s PMT?

whab s " T"?

why is it on the top of
Fhe miﬂrasaop@

where is the pmmm%

will it give you a confocal
inmage?

will it be a colour image?






Insides of our confocal




700

500

F 5 e Sy SO B TR A S S L0 DTS s T

400

300

600

ATLEEY L



Sequential scanning for GFP/YFP

TRACKL:

Chawnnel 1{(GFP):
excitabtion 4% nm->on
detection §10-540 nm-ron
—rexcitation/detection off

switching between tracks after each frame

\/ switching between tracks after each line

TRACKR: Piease discuss:

Channel 1(7??}: 1. what parts of the hardware will be switched
excitation §14 nm->on
detection §20-550 nm-ron

—rexcitabion/detection off

2. which switching method is preferentiol in what case
3. is ik Fossibta to have wmore than one channel in

each krack?



Simultaneous scanning for GFP/YF?P

TRACKL:

Pte.ase discuss:
Channel 1{GFP):
excibtabion 4¥¥ nm->on
debection £10-84.0 nm-ro

1. what parts of the hardware will be on during
the scanning
2. what is the advantage of such set up?

3. what is the disadvantage of such set wup

Channel 2 (YFP):
excibtabtion 14 nm->on
detection §20-880 nm-s0on

4. U what case is simulbaneous scanning

cxppti.cabte?
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For those of you who have some experience —> make connection bebween whak 3c>u,’ve
learned and reality, try a bit of new stuff

software and report seminar

For those of you who have no experience -» make connection bebween whak 3c>u,’ve
learned and realiby



to use our confocal you
Grraphics computer

need an SLU AD account
nl-focal 2

file transfer ko
save creaked

images /’
\

To edit and store images

(each user has up ko 100Gb of space) f

Confocal computer
nl—focal

Remolke
Des kf:op
Conkrol

file transfer

only to create images

no access

wusers compu&er

your user accounk: vbsgz

passwordz ShéabeZw

automatic chk—up

\)

Back—-ur server
nl-focal bu

ohtv to store images
(mirrors the Graphics
computers’ files)

X O access




To boolke the Graphics computer

Search Q

Sveriges lantbruksuniversitet
Swedish University of Agricultural Sciences

Uppsala BioCenter

Research About Uppsala BioCenter Contact Resources News Calender

Start SLU / Faculty of Natural Resources and Agricultural Sciences / About the Faculty / Cluster / Uppsala BioCenter / Resources / Confocal microscopy
Research Confocal microscopy

About Uppsala BioCenter
Contact Before you start login into the boooking calendars with

your AD username and password

Booking

Resources Before you use the confocal microscope for the first time, you must
have an introduction.
BioCentrum IT
To have an introduction please contact a person responsible for the confocal
Booking of growing facilities microscope at your department: To create images
Booking of rooms ~ BioCenter and Department of Plant Biology: Alyona Minina
g alena.minina@slu.se, 0700405231
Confocal microscopy k ( @ ) Book the confocal microsocpe here
Course in confocal microscopy (175 SEK/ hour)
} number and also project number from which
Janitor The system the fees will be paid
Plans 2.before making a booking please read
Webpage and Signage the brief manual
News Graphlcs computer
wi-focal 2
Calender E
file tramsfer ko _’g’
save crealted et ’
images -~ (.::::u s.:::n:?:au:s:o A automatic bacic-up

o Back-up server To edit images

Confocal computer Sl

wl=focal
Remote =
Puskdey [ﬂ 1. you can use ZEN software on the common
s ot Graphics computer via Remote Desktop

\ I
2 [‘)r—ﬂ file transfer
gé{,?_ Sl only ko store images

P J .
o s o Connection (RDC)
compubers’ Files) y
only to creale lmages .
. g

~ yd Book the Graphics computer here
o N WO access
Wo access i—a\ (free of charae)




your samples are on the 4th floor, room C-416C
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confocal is in the basement, 1st floor, room D-12%
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Your schedule

November 2014

Tue 11 : Thu13 : Fri14

900AM- 1.00PM-  900AM- 100PM-  1:00PM-  900AM- QG00AM- 1:00PM-  1:.00PM-
18 participants 1:00 PM 5:00 PM 1:00 PM 5:00 PM 5:00 PM 1:00 PM 1:00 PM 5:00 PM 5:00 PM

Reza

Ylva Sjunnesson
Eva Hellmén
Leonor Gouveia
Catarina

Tania Tajrin

Abdul Halim

JING LU

Maria Karlsson
Daniel Johansson
Masud Parvage
Shirin Akhter

Xue Zhao

Anna Carlson

Rita Batista
Clément Lafon-Plact
Mohammad Jaber A

Panisara



before performing the experiment

please discuss with your pair what you are going to do
make sure you have each other’s contacts

agree where you meet

pick a Pebri dish with your names from the room C-416¢
g0 to the confocal room D-12% (D-corridor, basement)

use your 4 hours to perform as many tasks as you can



while performing the experiment

DO NOT PANIC!

Dont make any sudden movements, please be kind and patient
with the hardware and software

Make sure you saved all your daka on khe &raphir::s ﬂOMFM&&T‘

1§ something qoes wrong Atjoma’s phone can be found:
i all e-mail she sent
on the door of the confocal room
on the walls of the confocal room

alena minina@slu.se



mailto:alena.minina@slu.se

after performing the experiment

You can analyse your data individually (follow the tasks from
the course sike)

Book time on the Gr&yhias ComPuEer (ov\i.j ohe persoin abk a
time can use the computer)

Use Remote "DE.SM‘EOF? Cownnection ko edil your images

Follow Ehe Unskructions ko Qmatjse your daka



You will be all by yourself

11th-25th of November



Homework

1. Draw a VERY thorough scheme of a Zeiss-like
confocal connected to an upright microscope.
Including a T-PMT. Make it as 3D as you can,

2. Use your scheme to modify it into a Two-Photon
miat:rcps&c}pe

3. Please bring both of your schemes on the 25th of
November



Homework

Av\atvse your daka the best you can
?ij Zen Black (RDC to the Gro\[akic:s tmmpu,&er)

PZEN Blue (RDC to the Graphics computer)
P Imaged (download from the k&&y://{@i.sc/ﬁ@i)

Write dowin ALL your questions about the softwares

Bring all your questions on the 27th, 2¥th of
November and the 1st of December


http://fiji.sc/Fiji




Each group will have a Pelbri dish with 3 types of plants:
1. wild type
2. plants expressing GFP or Y FP-tagged protein (depending own the group)

3. plants expressing protein(s) tagged with unknown fluorophore(s)

GFP or YFP

obtiga&arv and OP&E,OMQL taskes:

find out where GF? or YFP is localised
make a very nice representative image of localisation
. figure out what {Luorophare{s) you have in the plant type 3

. where are these Aftuorc)!ahoras localised

make a very nice representative image of localisation



wk GFP/YFP ?

Sampi& Preparaﬁom

. cover slip should be 0,17 mm (#1.5) mhj?

. cover slip should ALWAYS face the lens! Mk'j:?

. cover slip and sample should not fall off or move during scanning why?

. sample should be as flat as you can persuade it to be why?

sampte Eape. Lk
sample glass | L*/ \4‘
L /
~_
cover sLLF
held bj capillary powers
& lowng cover stip |

&t sample

£ short cover sLLF

to prevent the sample from drying



— cover slip

K/sampie glass




short cover slip | > 4

long cover slip




Sampi@. Prepma&om

1. What sample are you going to use for your research:
e living

o fixed

2. For how lohg are you going to store your sample:
o only for scanning

¢ forever

3. What immersion/objective will you need for your sample
® O immersion
¢ oil
¢ glycerol

¢ waker



Leiss 7¥0

Mercury “UV” Lam . power .remoﬁe switch

stage of the heating remote control for the

module ~ microscope

A

Llasers rack

: computer for software,
argon laser “run/ P d I

idle swikch”

i computer for
argon laser hardware = real time
power supply computer (RTC)



4.

start wp

Turin on the power switch (the key must always be i the position “on”
@ wali swikch
& aompu&er swikch

S compouen&s swikch

Press the power bultton on the software computer

Turi on the Mercury lamp f you need it

;ﬁjau, need the Argon laser ( 48%nm (CFP), 44%nm (GFP), §14hm (YFP))
a.burin the key on the Power supply of the Ar laser
b. AfLLF the tiny metal run/ idle switch to the run mode
c.waill until the green LED goes on

d.Do NOT change the Light control currency reel!! i you did find Alyona!

Find a user account vbsg2 use the password: ShéabeZw
Swiktch on the ZEN 2011 and click on START SYSTEM
U itk doesnt boot:
® close the ZEN 2011, make sure it is not “hanging” in the Task Manger
© open the door on the Hardware computer and press the RTC-reset button

@ wail for 30sec before starting the software again



Leiss 7¥0

argon laser “run/
idle swikch”

30 minutes rule for the UV Lamp

Mercury OV Lamp

the same day rule for the Ar Laser

~— argon laser
power supply
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\% View messages in Action Center % X

Click to view messages about your computer.

= ™
12:56 PM
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ZEN 2011

File View Maintain Macro Tools Window

Processing

Method

Maximum intensity projection
Color-coded projection
Image calculator
Average

Filter

Linear unmixing

lon Concentration
Correlation

Modify Series

HDR- imaging

Stitch

Channel Alignment

Method Parameters

Help

% Images and Documents

Login "ZEN 2011

LSM 780

© Boot Status
Starting initialization
Module Loaders

© Hardware configuration database

-

Start System Offline/Demo




e Maximize the window

—

Off 19 % Closed

A

Ls whak you Mé‘-,
whewn the sof&ware

I ’

remiv o use

¥,

=

L INTFSNEEN _ AP AETwT 4 TTHEE ——————— ) 12:59 PM
EN = 0T ()
-‘ < RO 00







Use api{tuarasc@x& microscope to locate a pretty place on your sample

you can use transmitted light (HAL lamp) and excitation Light from a UV (mercury) Lamp



GE'DZENZOII T-FX
File View Acquisition Maintain Macro Tools Window Help Reset ¢
- =% g W H o

<0 = e = %Y Images and Documents
Locate ! R . N :
& o m—— A\ - " . |
Oculars online | Oculars offline 0 & Q Q O L
Transmitted Light off Reflected Light Off . (] = = =
Configuration W B o (™
your sample using
= Ocular
; < P bﬂuo res cenk
? € Y\ . 1‘
Off 19 % Closed Lﬂ 0 s @0 PQ
Stage Focus \./
Plan-Apochromat g
20x/0.8 M27
(5 ‘ NonelSM
Closed
@ | LensISM
= Incubator
Incubator Kol
SV . gt gy 1290PM P
* W 1171072004

%

2 € B 8




= | Lo&a&&ng wour sampte
ine : of

“1. ko see anything oculars should be in the Online mode

— »
9 B 2a. to use transmitted Light open the shutter and adjust the
Off 19.% closd brightness of the HAL lamp by clicking on the Light bulb
= T <>
sodosv | B € 3. select the objective you want to usemake sure you

have the correct inmmmersion

: |[ncubator

~ 2b. to use fluorescent Light click to open the
shutter and select the filker you need
(violeb=DAPI, Green=GFP, Red=RFP)

Make sure the shutter of the HAL Lamp is closed

Incubator



Use the joystick to move the stage
the button own its top switches from

Use the focusing knobs to adjust the focus

fast to slow movement

LSM T-PMT
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1. Mount your sample and locate the place you want to image

2. Tell software what fluorophore are you going to scan?



&owfoc:ai. needs to know

what Laser you, need ko use

whab MBS (_mai{ beam
splitter) mirror should be
pu,?t on the Light pa&h

what part of spectrum you
wanht to debect



LY
4

+

Ptease dLsc&Seﬁ’?& hak

3
o






Acguihition

14 you waik ko sek wp the Light Fw&!«s

o Show ol Took

aubtomal E«C&i.i.t;;
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& Ao Save
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channel = scanning of one fluorophore
you can scan your channels i one Ekracke or i mu,i.&ipi.e Erackes

»

Y YN

please discuss

1. which cp&tov\ Ls
I | I | sequ,en&iat scanning

2. which OPELGM is

simultaneous scanning

A 3, whj do you think the
best compromise Looks
Lilkke Ehis

-

»n On Experiment

3. pick the most A
suitable for you way to .
scan A

4, click amytj
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1. Mount your sample and locate the place you want to image
2. Tell software what fluorophore are you going to scan?

3. Ask confocal to estimate how bright your signal is
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Range indicator color-codes pixels which are within and
out of the range of the PMT

itk s difficult for a human eye to see what is
the intensity of each pixel here
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on the range indicator image in what case
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1. Mount your sample and locate the place you want to image
2. Tell software what fluorophore are you going to scan?
3. Ask confocal to estimate how bright your signal is

4. See the result in LIVE scanning mode. If required adjust pinhole,
Master Gain etec in Channels



1. Mount your sample and locate the place you want to image
2. Tell software what fluorophore are you going to scan?
3. Ask confocal to estimate how bright your signal is

4. See the result in LIVE scanning mode. If required adjust pinhole,
Master Gain ebtec in Channels

5. Adjust the resolution of your image in Acquisition mode
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Single directional scanning

e © o 06 06 06 0 0 o0 o realignment of the mirrors to start from the left, but one row down
® &6 6 6 6 6 6 o6 o s realignument of the mirrors ko start from the left, but one row down
®© 6 ¢ 06 0 0 0 o o realigument of the mirrors to start from the left, but one row down
® 6 6 6 0 0 o o o realignment of the mirrors to start from the left, but one row down
e e 060606060 0 o realignument of the mirrors to start from the left, but one row down




Ridireckional scanning
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Speed of scanning

ot high speed PMT doesnt have time to catch a Lot of catches photons
=> brue signal will not be very strong, @ompo\ro\bm with the background noise

at Llow speﬁ.&d PMT can cabch a Lot of photons from your %Luorc«ykora
=> true signal will not be very strong, background noise can be thresholded away

11 = high s!mad 3 = low spa&d




Averaging

m hoise pixets appear LA random Fasiﬁoms




Averaging vs, Spe@.d Oﬂf scanning

you need to detect vesicles which wmove very fast,
which one to change?

you need to detect fluorophore which bleaches
extremely fast which one to change?
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Chawnges made i bthe A&tqusiﬁmm Mode can be
seen i Continuous scanning mode.

Live replacement of oculars

Continuous shows you what the scanned image will look Like
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1. Mount your sample and locate the place you want to image
2. Tell software what fluorophore are you going to scan?
3. Ask confocal to estimate how bright your signal is

4. See the result in LIVE scanning mode. If required adjust pinhole,
Master Gain ebtec in Channels

5. Adjust the resolution of your image in Acquisition mode

6. Activate z-stack and set up parameters for it. Start the Experiment
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where should be the bolttom optical slice
how many op&icat slice you wak ko malee

Lask
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Please Aiscuss:

what does define optimal size of the pinhole
why to use optimal pinhole size

what would happen t your z-stack Y you use pinhole larger
than optimal

what would happen t your z-stack 3 you use pinhole smaller
than optimal

would you use the same size of pinhole for GF? and RFP
channels during simultaneous scanning

would you use the same size of pinhole for GFP and RF?P
channels during sequential scanning
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your folder is physically located on the
_Graphics computer, and here is the shorteut
to it



not detned

Poution

s REUSE. you ca open ai old image and click on reuse. The
| software will reuse ALL the settings from this image

1 Information On Experiment
& Ao Save

SAVE. Please save your images as «czi (carl zeiss image). The
\ file will contain ALL the mebtadata

OPEN. open old file
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for your sample

Make sample using a root of a GFP/YFP expressing plant

In “Locate” find a sample and decide which ob jective you want to use

Find the place which shows you the typical localisation of the signal

Use smart setup to detect GFP or YFP (depending on your sample)

Activate T-PMT in the Light path

Use SET EXPOSURE to see the sample

Adjust settings in Channels to have no over/underexposed pixels, and ok Master Gain and a proper
pinhole

Ad just settings in Acquisition mode to have qgood resolution, low noise and reasonable scanning time
Malke a nice SNAP image and save it into your folder

activate z-stack. set up the parameters and click START EXPERIMENT

save your z-stack file

unchecle z-stack and activate tile scan

bry to image a larger part of the root, select overlapping of the tiles 5%

Save your tile scan file in your folder

Think about your report, will you heed an image of wild type for any of these scanning, if yes what

settings will you use for it? Please make a corresponding image
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for your sample

Make sample using a leaf of a GFP/YFP expressing plant

In “Locate” find a sample and decide which ob jective you want to use

Find the place which shows you the typical localisation of the signal

Use smart setup to debect GFP or YFP (delvesr\di,sr\g ol your sampte.) AND Chlorophyll A, select option

with simultaneocus scanning

Activate T-PMT in the Light path

Use SET EXPOSURE to see the sample

Ad just settings in Channels to have no over/underexposed pixels and a proper pinhole

Ad just settings in Acquisition mode to have good resolution, low noise and reasonable scanning time
Make a hice shap image

Save it in your folder

Whot kind of control do you need for this image?
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for your sample

Use the same sampte
In smart setup select to debect GFP or YFP (cie.pending ol your sampi.e), this time select the option

wikh se.qiue»\&ai. scanning

Activate T-PMT in the Light path and select switching between the tracks “every frame”

Use SET EXPOSURE to see the sample

Adjust settings in Channels to have no over/underexposed pixels and a proper pinhole

Ad just settings in Acquisition mode to have good resolution, low noise and reasonable scanning time
Make a hice shap image

Save it A your folder

Go to Light path and select switching between the bracks “every Line”

Make a nice shap image

Save it h your folder

Whot kind of control do you need for this image?
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Make a sample using the root of a plant with unlnown ftuorophores L ambda stack
Focus o a place where you think the signal is present
In the Light path select “Lambda mode” tab

click on Invisible Light-> switch on 408

click on MBS 408hm to pu,E itk on the Light Fa&k

ay 1

In Channels:
PMT
open Fimhoi.e till 90 O

sebk Laser Ln&ensf.&v on 0.2
Master Gain on 700

Digital offset on ©

‘o WY

Spectral Beam
Digital Gain on 1 Guides

Set the step size for the lambda scan &FLEmission
Click on SNAP Grating —

Save the file in your folder

T

Uncheck the 405 Laser and repeat the experiment for all other lasers we have in the Visible Light (selecting them
one by one and putting the appropriate MBS on the Light path, save all your files)
Analyze the spectrum in each of your files:

[0 1 the Gallery tab of the image window you can see images for Lambda scan. If you click on “text” you
will see the nm
In Linear Unmixing tab of the image window use bottom tool bar to select a crosshair tool
The image is in the top right corher, click on the spot with the signal

in the top left corner a spectrum will appear

[1 Tl e

estimate ab which nm you have the max, you know what excitation Light you used. Google for fluorophores
with similar excitation/emission parameters
Select these {Lu,oropkores n smart set up, decide which you should use simultaneous or sequential scanning

Malke a nice SNAP image of the sample
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Lambda mode can be found in the Light Path tab

= Light Path  Show Al [¥

Lambda Mode

Lambda
if you select here a smaller
step it will take forever to
400 500 600 700 sSCan, th?
Use Dye Color Detector Range Resolution
| Chl 415-735nm ’
| ChS 412-692nm 8.7 Ln‘
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MBS 458/514 qﬁ Visible light } — |
Plate @ N\ S . | [ a
N Invisible light | \

Ptease malee sure, Yyour MBS is
matching the laser you selected

) Images and Document
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imensions

. Image 2 @

Display Graphics v | Unmixing | Extract

g0 to Linear Unmixing tab

Here you can select a tool to
pick regions oh your image 4

Zoom

Tools

Channels
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Workspace Configuration
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| Single Channel
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shubt dowin

Make sure you saved all your data on the Grapkbcs tompu&er
Close the ZEN program

Check in the schedule if anyohe is going to use confocal after you. 1f no, shut
down the computer as usually. If yes, just log off your user account

1f nobody is going to use the UV lamp within next 30 minutes, turn it off

if Mobodj will use the Arqown laser after you within the same day

aflip the run/idle switch to the idle mode
b.turn off the key of the Power supply of the Ar laser
c.when the ventilator will stop proceed with switching off the system

1f nobody will use the confocal after you turin off the power switch

) aompu&er swikeh
) componen&s swikeh
@ wmain switch
Moke sure the anti-vibration table is off.
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