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At the beginning of the work in the laboratory,dgats have to know laboratory
safety rules and regulations in Laboratory of pteésgue cultures.

It is forbidden to eat, drink and smoke in the Iabory.

Students have to wear laboratory coats, slippeds@vber gloves.

Unauthorized experiments are strictly forbidden.

The laboratory must be kept clean and organized.

Check the proper installation of the equipmentthiére is any problem with
equipment, do not use it and inform the supervisor.

If a piece of equipment fails while being used, ot immediately to your
laboratory assistant or tutor. Never try to fix gw@blem yourself because you
could harm yourself or the others.

Clean up your work area before leaving the laboyato

Turn off all electric devices before leaving thbdaatory.

Before leaving the laboratory, wash your hands.

Ask the supervisor if you are in doubt.

Read labels carefully.

Never “smell” a solvent directly! Read label on tha@vent bottle to identify its
contents. Chemicals must never be tasted!

Check where the laboratory fire extinguisher andgtwatation are located and
how to use them.

Always give the chemicals and reagents you usek toathe place where you had
taken them from.

Special care should be taken while working with roge@e, combustibles,
corrosives and toxic substances.

Do not work in the laminar box with UV light on.

Hazardous chemicals and their containers have thspese by proper authorized
procedures.

Always inform the teacher about any accident anrinpnd provide the first aid if
necessary.

Manipulation with irritating, smelling and toxic Isstances is allowed only in well
aired and functional hood.

Throw toxic and nontoxic waste into the appropr@iatainers.

Everybody who work in the laboratory, have to respdl the rules mentioned
above.



Check if the CyStain UV Precise P Kit contents fotlwing reagents

« Extraction Buffer, 125 ml
» Staining Buffer, 500 ml

Storage conditions

e Store Extraction Buffer and Staining Buffer at 4ihGhe dark.

Additional material required

* Pipettes (100@l and 5000 ul) with compatible tips
* 55 mm plastic Petri dishes

e Razor blades

e 50 um mesh filter

e Sample tubes

Sample preparation

« Put approximately 0.5 chieaf tissue in a 55 mm plastic Petri dish.

* Add 400 pl Extraction Buffer.

* Chop the plant material using a sharp razor blad8®-60 seconds (razor blades have
to be exchanged after 5 to 10 samples).

* Incubate sample for 30 seconds up to 5 minutettftesest incubation time for each
individual species).

» After incubation in the Extraction Buffer filteréhsample through a 50 um filter.

* Add 1.6 ml Staining Buffer to the sample tube.

* Incubate for 30 to 60 seconds.

* Analyse the sample in the flow cytometer.



¢ Check SHEATH and WASTE bottles

0 Make sure SHEATH bottle is filled wit
no more than 1600 ml of Sheath Flui
Make sure the WASTE bottle is empty.

* Switch on the instrument

0 Switch on main power at the left side of the instemt. The laser has its
own power button closeby, please switch it on, too.

* Switch on computer.
» Start instrument operating software

o Doubleclick on the icon with left mouse button, t
display shows the FloMax Welcome window.
confirming with “OK” the CyFlow space is initialize
and the last used instrument settings are loaded.

» Make sure the flow cytometer is ready for analgsid the operating software is
prepared for the measurement.

e Fill up sample tube with 1-2 ml of the ready premhsample suspension. The
tube should not be filled up more than 2/3 of téume.



* Insert sample tube onto the sample port until
recognize a “click”. The sample should be ful
mounted within a second.

e The measurement starts automatically — Flow
software indicates thd’rerun, Stabilize, Run and

Counts. I
o In the Run phase, cells are analyzed and
classified into histograms on the display In
realtime*.
* To finish the measurement, click to the icon ordEn
button, or simply remove the sample tube from | End |
sample port. —

* To save results, click on the disk icon or sel&tke-Save As..”. ﬁ

* To analyze the next sample tube repeat previops.ste

* Clean the flow cuvette and connecting tubes.
0 Use speed 15.

0 Cleaning procedure:Run 1.6 ml of Partec Cleaning Solution until sanpl
tube is empty. Run 1.6 ml of Partec Decontaminagamhution for one
minute. Press “Clean” button once to start manualtjeaning cycle. Run
1.6 ml Partec Sheath Fluid for two minutes. Pr&spy”.

* Protect the sample port. Leave the final sample tidnnected to the sample port-
this avoids drying and crystallizing of any remami

material. _ ||51 IEI

* Quit the operating software. Help - IEIEI
e Shut down the computer.

e Switch off instruments. Switch off main power aradr at the left side of the
instrument.

NOTE: * In order to optimize the acquisition foretlparticles of interest, the instrument settings loa
used in this phase. Instrument settings will bdarpd in Chaper 4.



* Open the Instrument settings box using the icon
or select “Acquisition—Instruments settings” in thaenu. The @@
Instruments settings box appears.
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|
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« Gain

o0 By means of the gain, the signal amplification &@nadjusted in a wide
range for each parameter separately.

o The gain value can be increased (decreased) b¥imgicinto the
corresponding gain value field and using the UpwBpbuttons. In case
of linear amplification is used, peaks are moveth®right (compressed
to the left) when increasing (decreasing) the ghlise gain to move the
peaks of interest to a suited position in the lgiston.

» Sample speed

o0 By means of the speed value, the sample speeérfmdf pl/s) is set.

o The speed value of a parameter can be increaseceé&ded) by clicking
into the corresponding field and using the Up (Dpwittons.

o0 The histogram is built up faster (slower). If theeed is increased too
much, peaks in the histogram may become widerrasudt of decreasing
accuracy.

Typical effect of speed change

Speed = gl/s Speed = 20l/s

* NOTE: For more information about instrument sefiisee Operating Manual-Instrument Control
and Acquisition in the Laboratory of plant tissugtares.



By the numerical fit method a mathematical modditied to the histogram data. In the
model, each peak is represented by a Gaussiafbdigin with given position, width,

and height.

* Click the “Peak Analysis” button in the toolbar select “Analysis— FIA
Peak Analysis”.

* The Peak analysis box is opened.

» Click “Fit Gauss Peaks”.

Peak Analysis

e —
Fit Galzz Peaks

Batch Analpsis. . |
Clear Al |

Export Hiztogram. .. |

j Cloze |

e The numerical result is shown in the Peak analysis

Peak Analysis X|
Find Peal.z | Peak  Index  Mean  Area Area  CWE ChiSqu. ﬂ Save Result... I
~ |1 1000 18112 1387 4421 283 1.0 .
H 1720 155 1780 5579 257 1.01 E =port Histogram. . I
Batch Analysiz... |
Clear &ll | j Cloze I
* Press “Close” to close the Peak analysis box. Resihy displayed in the
histogram.
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e Quantitative Peak Results:

0 Peak:peak number (from left to right)

o Index: relative peak position related to the first peak &oreference
channel)

0 Mean: mean channel position of the peak

0 Area: peak area (of Gaussian peak). Corresponds to thneberu of
particles belonging to that peak.

0 Area (%): percentage of peak area related to all sum ofealk@reas.

o0 ChiSqu.: measure of the variation between experimental dath the
fitted mathematical model.

» NOTE: For more information about data processieg ®perating Manual-Data Analysis in the
Laboratory of plant tissue cultures.
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* Internal standardization should always be used.

* Nuclear DNA contents of the internal standard ahd sample should be
reasonably closed (but not overlapping or extrernkdge).

» The peaks of both the internal standard and thepkeashould be symmetrical
(non-skewed) and of approximately the same heifje. fluorescence of 5000 -
7000 particles should be recorded.

* The coefficient of variation of GO/G1 peaks shob&reasonably low (generally
below 3 %, although higher values can be regardedcaeptable e.g. in plants
possessing very small nuclear DNA content).

Plant DNA standards

Species 2C DNA content (pg)
Raphanus sativus cv. Saxa 1.11 pg
Lycopersicon esculentum cv. Stupické polni §kove rané 1.96 pg

Glycine max cv. Polanka 2.50 pg
Zeamayscv. CE-777 5.43 pg

Pisum sativum cv. Ctirad 9.09 pg

Secale cereale cv. Dankovske 16.19 pg

Viciafaba cv. Inovec 26.90 pg

Allium cepa cv. Alice 34.89 pg

(source: Institute of Botany AS CR, Prague #&h®nice, Olomouc)
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Typical flow cytometer consists of five basic opetanal units:

1) light source (laser or arc lamp)

2) flow chamber* and fluidic system

3) optical assembly (lenses, filters, mirrors)

4) signal processing part (photodetectors, conkgrte
5) computer part

Keyboard

Screen

Mouse
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{E o O CCDCameraC
Printer
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Printer

CyFlow O
(rearside) v o
[ac}
E Computer
§ Waste é
E Sheath Air g
1] u
Iﬂ'eath |
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*Flow chamber:

side scatter
fluorescence <

forward scatter

laser beam

Flow chamber represents central part of the instnimlts mission is to adjust the
measured particles in a narrow central stream amuiliver them one after another into a
focal point of the light source. This is achievegddo-called hydrodynamic focusing: the
sample is injected into a stream of sheath fluidgtty water or saline solution) moving
with a greater velocity and thus confining the skmpithin a central core. Induced
acceleration at the narrowing flow chamber oriffoeces the particles to move singly,
and they are delivered to the point of excitati(source: Institute of Botany AS CR,
Prague — Rihonice)
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