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Zaklad prutokové cytometrie

Bunky v suspenzi
porotékaiji jednoftlivé napric

osvetlenou casti kde

rozptyluji svétlo a emituji
fluorescenci,
kterd je detekovdana, filirovdna @

prevedena na digitdini hodnoty

ulozené do pocitace.

r Na jejich zdkladé je vybrand
Sortrovaci
populace separovana.
modul

upraveno podle J P Robinson




Prutokove systemy a hydrodynamika

Getting the cells in the right place (at the right
time)! (Shapiro, pp 133-143 - 3rd ed)

)



Prutokova cytometr:

Pomoci hydrodynamicky zaostien¢ho fluidniho
systému analyzuje bunky v zaostreném sveételném
paprsku (laseru).
Prutokova Oplastujici
komora kapalina
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Fluidni syst¢em: BD FACSAmna II
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Hydrodynamic focussing in the
cuvette samote
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Fluidni systém

Pozitivni tlakovy system
« zalozen na rozdilném tlaku mezi nosnou
kapalinou a vzorkem
- vyzaduje zdroj vyrovnaneho tlaku

(vzduch, dusik)
» rychlost prutoku mezi 6-10 m/s

Pozitivni vytlacovani injekcni systéem

» prutok 1-2 m/s

i . Syringe
* fixni objem (50 pl, 100 pl) 7
» moznost urceni absolutnich poctu g
bunek /
Z
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3-way valve
|_|yr Flowcell
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[:I Sample Waste

Sample loop
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Hydrodynamicky a fluidni
system

= bunky jsou vzdy v suspenzi
m vzorek je obvykle ve fyziologickem roztoku

= hosha kapalina je voda nebo fyziologicky
roztok

= nosha kapalina pro sortrovani musi byt
fyziologicky roztok

m vzorky jsou hnany tlakem nebo pomoci pistu



Fluidika

m potrebujeme bunky v suspenzi,
protekajici v jednom sloupcl napric
osvicenym mistem

m U vetsiny zarizeni Je toho dosazeno

Injekci vzorku do proudu nosne kapaliny
skrz maly otvor (50-300 pm)




Fluidika

m Pokud jsou podminky optimalni pak
vzorek proudi stredem bez smesovani s
nosnou kapalinou

m takovy stav nazyvame laminarni
proudeni (laminar flow)




Fluidika - Lamindrni vs. turbulentm

proudéni

*Turbulentni proudéni je
charakteristicke chaotickymi
(stochastickymi) zménami

=Laminarni proudéni —
kapalina proudi v paralelnich
vrstvach které se vzajemné
nemisi

wikipedia org
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Fluidika - Laminarni vs. turbulentni
proudéni
m Osborne Reynolds (1842 -1912)

definoval podminky laminarniho
proudeni (18383)




Fluidika - Laminarni proudéni

m /da bude prutok laminarni je mozné urcit pomoci
Reynoldova cisla

Re — dp%? where
d = tube diameter

£ = density of fluid
mean velocity of fluid
n = viscosity of fluid

V

m kdyZ R, <2300, prutok je vzdy laminarni (v trubici)
= R_ > 2300, prutok muze byt turbulentni




Fluidika

m Zavedeni maleho objemu kapaliny do
velkého zpusobem, kdy se stava
,Zaostrenym® ve smeru toku, nazyvame
hydrodynamicke zaostrovani.

Arpuen Micromrovocy, Sept. 1972, p. 384-388 Val. ﬂd. No. 3
Copyright ® 1972 American Society for Microbiology Printed in L.3.A.

Hydrodynamic Focusing and Electronic Cell-

Sizing Techniques

M. L. SHULER, R. ARIS, anp H. M. TSUCHIYA

Department of Microbiology, Department of Chemical Engineering and Materials Science, University of
Minnesota, Minneapolis, Minnesota 55455

Received for publication 24 May 1972

The technigue of hydrodynamic focusing, used to improve the resolution of
the Coulter counter for the sizing of bacteria, was examined. Latex particles of
0.26 pm* to 6.7 um® volume were used to examine the characteristics of the
sysiem with and without hydrodynamic focusing. The system then was evalu-
ated for sizing mixed baecterial populations as well as single populations. Pos-

sible applicatione are also discussed. K. Soucek Bi9393 Analyticks cytometria




Fluidika

m Jak vstrikovat vzorek a regulovat
rychlost proudeni?
— Rozdilnym tlakem
— Volumetrickou injekci

)



Fluidika — systéem s rozdilnym
tlakem

m Pomoci vzduchu se natlakuje vzorek a
zasobnik s nosnou kapalinou

m Pomoci tlakovych regulatoru se tlak
kontroluje oddelene




Fluidika — systém s rozdilnym
tlakem

m Tlak nosne kapaliny urCuje objem v
Jakém proudi
m Rozdil v tlaku mezi nosnou kapalinou a

vzorkem urcuje objem proudiciho
vZorku

m Kontrola neni uplna — zmeny treni
mohou zpusobit zmeény v rychlosti
proudeni vzorku



Fluidika — system s
volumetrickou 1njekci

m Pomoci vzduchu tlakuje nosnou
kapalinu

m Pomoci pistu injikuje vzorek

m Objem proudiciho vzorku muze byt
regulovan rychlosti pohybu pistu

m Kontrola je uplna (za normalnich
podminek)




Fluidika — orientace a deformace
castic

m Behem hydrodynamickeho ostreni jsou
bunky vystaveny trecimu stresu na
ruznych mistech jejich povrchu.

m Tfeni zpusobuije jejich orientaci delSim
koncem ve smeru proudeni.

B = Stres muze také zpusobit jejich deformaci.




Fluidika — orientace a deformace c¢astic

“a: Native human
erythrocytes near the
margin of the core stream
of a short tube (orifice).
The cells are uniformly
oriented and elongated by
the hydrodynamic forces
of the nlet flow.

b: In the turbulent flow
near the tube wall. the
cells are deformed and
disortented 1 a very
individual way. v=3
m/s.”

Image fromV. Kachel, et al. — Melamed
Chapt. 3




Fluidika — prutokové komory

= Prutokové komory

— Urcuji osu a velikost prutoku nosné
Kapaliny a vzorku

— Vymezuji misto pro hydrodynamicke
zaostreni

— Slouzi také jako misto kde dochazi k
ozareni buneék zdrojem svetla
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Fluidika — prutokové komory
Zakladni typy prutokovych komor

— Jet-in-air
+ Nejlepsi pro sortrovani, horsi opticke vliastnosti
— Flow-through cuvette

« Vyborné optické vlastnosti, muze byt pouzita pro
sortrovani

— Closed cross flow
» Nejlepsi opticke charakteristiky, nelze sortrovat

— Open flow across surface
» Nejlepsi opticke charakteristiky, nelze sortrovat

Upraveno podle JP. Robinson Purdue University BMS 631




How Flow Cytometers Work [ 169

*-Lr

Shapro 4.edp 169


http://www.google.cz/imgres?q=BD+logo&um=1&hl=cs&client=firefox-a&sa=N&rls=org.mozilla:en-US:official&biw=1024&bih=554&tbm=isch&tbnid=YE48f6t-fQCLTM:&imgrefurl=http://www.bcfpa.net/SubPages/AnnualConference/Conference2005.htm&docid=8Lhd8cD5AKFsEM&w=842&h=319&ei=Xd54Tp-tDdDLswaugImKCw&zoom=1&iact=hc&vpx=396&vpy=173&dur=476&hovh=116&hovw=307&tx=194&ty=65&page=1&tbnh=63&tbnw=165&start=0&ndsp=16&ved=1t:429,r:2,s:0

Zaneseni prutokové komory

Lidsky vlas zablokuje komoru a
kompletné narusi kvalitu
proudéni.

Upraveno podle J.P. Robinson Purdue University BMS 631




Particle Delivery: Hydrodynamic Focusing
Conventional Instrumentation: Low Flow Rates (12uL/min)
Hydrodynamic core

Narrow particle focus = Narrow distribution

Laser Cross

. b oT—
Sectional Area

|
!

Intensity
/ \ o Sample core is ‘pinched’ by fast flowing sheath
o Sample volume ratios of 100 — 1000
o Large ratios => low sample inputs

» Resolution of particle populations

—>

molecular
probes’
by,&f{é technologies”

sheath
sheath =




Particle Delivery: Hydrodynamic Focusing
Conventional Instrumentation: High Flow Rate (60uL/min)

Hydrodynamic core _ -
l Broad particle focus = Broad distribution

Laser Cross ‘
Sectional Area I

Count

Intensity

/ \ » Increased sample input = increase core size
e Particle distributions broadened, CVs increase
e Instrument resolution decreased

 Historically, low volumetric sample rates used (25 pl/min
— 150 pl/min)

—>

molecular
probes’
by,eéﬁ technologies”

sheath
sheath =




Attune® Acoustic Focusing Cytometer

Acoustic focusing cytometry

— Capillary
= Cell

Piezoelectric
ultrasonic device

st |_aser 1 (violet)

sl Laser 2 (blue)

Acoustic Focusing ON

R



Acoustic Focusing = Better Precision
1000 pL/min

Narrow particle focus = Narrow

12 yL/min
distribution

Ny (73} Ny (V)

+~ = +~ =3

o ® Acoustic focusing of particles occurs o ®

< < S S
2 > prior to mixing with sheath fluid 2 >

<+— Acoustic focusing Module
molecular
@ e ® o®

proves



1. Kundt A, Lehmann O (1874) Annalen der Physik und Chemie (Poggendorff s
Annalen) 153:1-11.

2. Curtis HW, Stephans EJ (1982) IBM Technical Disclosure Bulletin 25(1).

3. Yasuda K, Haupt SS, Unemura S (1997) J Acoust Soc Am 102:642-645.

4. Jonsson H, Nilsson A, Petersson F et al. (2005) Perfusion 20:39-43.

5. Kaduchak G, Goddard G, Salzman G et al. (2008) US Patent 7,340,957.

Using acoustic radiation force as a concentration method
for erythrocytes

Kenji Yasuda,® Stephan Shuichi Haupt, and Shin-ichiro Umemura
Advanced Research Laboratory, Hitachi, Lid., 2520 Akanuma, Hatovama, Saitama 350-03, Japan

Toshiki Yagi

Zoological Institure, Faculry of Science, University of Tokyo, Hongo, Tokve 113, Japan

Masaharu Nishida and Yasuhisa Shibata
Instrument Division, Hitachi, Ltd., 882 Ichige, Hitachinaka, Ibaraki 312, Japan

(Received 20 May 19906: accepted for publication 7 March 1997)

We investigated the potential damage in icted on erythrocytes by acoustic radiation force when the
cells are concentrated by a 500-kHz ultrasonic standing wave at the pressure node. The extent of the
damage was estimated from the concentrations of potassium ions, iron complexes, and lactate
dehydrogenase released from the cells. After 2 min of ultrasound irradiation at 12.8 mJ/m?, the cells
concentrated on the pressure node, with a cell distribution half-width of 138 um: no significant
release of intracellular components was detected, even after 15 min of irradiation. The results
indicate that even small ions like potassium are not released as a result of ultrasound irradiation on
cell membranes without cavitation, and they demonstrate the potential use of acoustic radiation
force for concenfrating living cells in biomedical applications. © 1997 Acoustical Society of
America. [S0001-4966(97)01407-0]
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https://www.youtube.com/watch?v=qUiB_zd9M0k
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Attune NxT (2nd generation) ThermoFisher

SCIENTIFIC

Attune NiT | imitrogen

-

-
|
- !
I < 3 11

& .

—_—

Laser Total
configuration Violet Blue detection
Lasers | (Cat. No.) 405 nm 488 nm channels*®
1 Blue Available as 4 Available as | Available as | Awailable as 6
(A24864) upgrade upgrade upgrade upgrade
2 Blue/green Available as 3 - 4 Available as 9
(A28995) upgrade upgrade
Blue/yellow Available as 3 4 - Available as 9
(A24861) upgrade upgrade
Blue/violet 1 4 Available as | Available as | Available as 10
(A24862) upgrade upgrade upgrade
Blue/red Available as 4 Available as | Available as 3 9
(A24863) upgrade upgrade upgrade
3 Blue/green/red Available as 3 - 4 3 12
(A28997) upgrade
Blue/green/violet 4 3 - 4 Available as 13
(A28999) upgrade
Blue/red/yellow Available as 3 4 - 3 12
(A28993) upgrade
Blue/violet/yellow 4 3 4 - Available as 13
(A24859) upgrade
Blue/red/violet 4 4 Available as | Available as 3 13
(A24860) upgrade upgrade
4 Blue/red/violet/ 4 3 - 4 3 16
green (A20001)
Blue/red/yellow/ 4 3 4 - 3 16
violet (A24858)

* Includes forward scatter (FSC) and side scatter (SSC).



Attune® Throughput Compared to Hydrodynamic
Focused Instruments

Maximum Sample Input Rate (pl/min)
100 200 300 400 500 600 700 800 900 1000

™ Instrument 1

Instrument 2

Hydrodynamic Instrument 3
Focused -

Instruments Instrument 4

Instrument 5

= Instrument 6

Attune®

 Attune® can analyze at sample rates from 25uL/min to 1000uL/min without losing accuracy
» Traditional Flow Cytometers can only run at most 150uL/min and will sacrifice data quality

» Higher sample rates enable dilution of limited samples and analysis of Rare Events Faster

molecular
probes
by L{é technologies”



Fluidika - shrnuti

Prutok musi byt laminarni (Reynoldovo #)
— R, <2300, flow je vzdy laminarni

Vzorky mohou byt injikovany a nebo proudit na zaklade
rozdilnych tlaku

= Existuje mnoho typu prutokovych komor

Pro presnost mereni je nutné odstranit a zabranit ucpani
komory




Fluidika — shrnuti 2

» tlak nosné (oplastujici) kapaliny vede pufr kyvetou a vyssi

tlak ve zkumavce se vzorkem zavadi vzorek do kyvety.

* Princip hydrodynamického zaostreni zarovna bunky v
kyveté ,jako perly na Snidrce” predtim nez dojdou do bodu

kde protnout paprsek laseru.

*Hydrodynamické zaostfeni nemuze oddélit bunécné

agregaty. Prutokova cytometrie vyZaduje suspenzi

jednotlivych bunek!



Principy prutokove cytometrie a
sortrovani

m sorting

)
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Dolezel (1999)




ELECTROSTATIC DROPLET SORTER
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ISAC presents: Mack Fulwyler -
Innovator, Inventor & Pioneer
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http://www.cyto.purdue.edu/cdroms/cyto10a/seminalcontributions/fulwyler.html

FLUIDIC SWITCH SORTER

Primary field Secondary field
stop stop

N Sorted
fraction

Sort zone

Dolezel (1999)

« Safety (enclosed stream)

» Gentle to cells

« Sorting of large particles
(>100 pm)

Low speed (~100/sec)
 Dilute sorted fraction
* Noisy

i 'L(?J




FLUIDIC SWITCH SORTER

« Safety (enclosed stream)
* Gentle to cells

* Low speed (~ 100 / sec)
* Dilute sorted fraction
* Noisy

olezel (1999)
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SORTING
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SORTING

Frequency

Charge

Drop Delay

®
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Amplitude v



SORTING

Nozzle Size

|
|
Amplitude

& BD



SORTING

ation
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Sheath pressure

SORTING

Each sort setup includes:

Breakoff window values

Side Stream window
values

Table 3-2 Default Sort Setup values

Setting 70 micron 85 micron | 100 micron | 130 micron

Sheath Pressure 70 45 20 10

Amplitude 60 32 12 24

Frequency 87 47 30 12

Drop 1 150 150 150 150

Gap (upper limit) 6 (14) 7 (17) 10 (21) 12 (21)
Attenuation Off Off Off Off A""
Drop Delay 47.00 30.00 27.00 16.00 v
Far left voltage 100 100 80 60 |



SORTING - Streams
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SORTING - Setup Side Streams
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Drop Delay \ Linmgaﬁon

BD FACSTM drop delay (

ACCUd rop breakoff
technology ‘

m Accudrop beads
m Diode laser

m Camera

m Optical filter

L
I B L waste |




Sorting - Sort Masks

Cells are randomized
distributed over the stream

st i st

)

& BD



Sorting - Sort Masks
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Mask

m A region of the stream monitored for the
presence of cells

m Determines how drops will be deflected if a
sorting conflict occurs

m Measured in 1/32 drop increments

2. 8
=4 8

Mask =0 Mask = 8 Mask = 16 Mask = 32

-
»

(T
0

-
»




Conftlict Resolution

m Precision modes include three types of

masks
—Yield
— Purity
— Phase

Precision Mode

Single Fine

Purity Yield Cell Initial Tune
Yield Mask: 32 32 0 32 0
Purity Mask: 32 0 32 0 0
Phase Mask: 0 0 16 0 0

Single Cell: D D D D




Sorting - Sort Masks

Sort decisions are determined by sort masks

A

M

M

o]
l = Target particles in a drop with
I 1/32-drop resolution




Sorting - Yield Mask

The yield mask defines how many drops will be sorted Yield mask of
8/32 indicated in blue; target particle shown in green

tratling drop g@

Yield Mas>
middle drop %@ g@ =

leading drop —— :ott

(a) (b) (c)



Sorting - Purity Mask

Purity mask of 8/32 in blue, 4/32 in each adjacent drop;
target particles in green, non-target particles in red

Purity Ma}

=00 |
Purity Ma} i

() (b) (c) ()



So Many Colors

demonstrated including flucrochromes with emission spectra in close

proximity to each other.

Exceptional Sensitivity and Resolution

using state-of-the-art optics and low-noise electronics.

and improve resolution of highly autofluorescent samples.

New Levels of Flexibility
for different fluorochromes.
excited by the onboard lasers.

including 5 and 15 mL

tubes for input and 96-well plates, 1.5 and 5 mL tubes for collection.

Seamless Sorting Experience

for a reliable sorting

experience.

automatically record settings used from every sort.

from the Cytek Aurora system or conventional flow cytometers.

Predefined and Custom Sort Modes

Select one of Cytek’s predefined sort modes or create a custom defined sort mode to meet the needs of each user’s

sorting application.

() Purity () Enrich () Multiway
Isolate the population of interest Prioritize retrieving a high number of Intended for 4- or 6-way sorting

with little to no contaminants from the target population with reduced for efficient drop deflection

other populations sort purity

() Single Cell &) Mixed () Custom

Isolate single cells into 96-well A combination of Purity and Enrich Adjust the sort decision settings to
plates modes meet your application needs




£ BD FACSDiscove!
with CellView

-

Number of spectral lasers 3 4 4 5
Number of fluorescent detectors 4y 56 66 78
Total detectors 52 64 74 86
Lasers

Ultraviolet laser (349 nm) ] [
Violet laser (405 nm) ] [ ] ' ] ®
Blue laser (488 nm) ] ® ® [ ]
Yellow-green laser (561 nm)

Red laser (638 nm) L] ® ® ®

-

-4 R

Label-free identification of TILs and cancer cells based on size

Fluorescent localization

Reveal the spatial context of fluorescent signals hidden in
flow cytometry. Track the subcellular movement of a protein
across organelle boundaries within the cell, such as the NFkB
translocation from the cytoplasm to the nucleus

- /A (AN
3t = 5

Cell-cell interaction

Reveal the spatial context of cells using image feature
analysis to identify combinations of engaged cells.
Distinguish between two cells that are coincident (passed
through the interrogation point in close proximity) and
true doublets (cells that are actually touching each other).
Further image analysis can reveal receptor accumulation at
the site of the cell-cell synapse (active synapse)

Interphase  Prometaphase  Metaphase Anaphase Telophase

Label-free sorting

Minimize sample preparation and sort precious, sensitive
and transiently expressing cells using image-enabled
FSC, SSC and light loss detectors to enable accurate cell
characterization without fluorescent antibody labeling.

71080 o

Cell cycle analysis

Flow cytometry metheds only rely on a single indicater of DNA
content for cell cycle classification, which is incomplete. Image

‘ *®
g &J W L]
feature analysis can provide insight into DNA distribution
information to differentiate the phases of the cell cycle.

True doublets

o

Coincident cells

Potential Passive synapse  Coincident doublet
active synapse



Cell sorting - trendy

m Snadna obsluha

Setrna manipulace
— On-chip technologie

Velikost I a bezpecnost 1
Microfluidic-based cell sorting
Spectral cell sorting
Image-based sorting

Buoyancy Activated Cell Sorting (BACS™)

— metoda, ktera pouziva Castice s nizkou hustotou
(mikrobubliny) pro flotani separaci.



Elekironika

e Zpracovani signalu z detektord
Predzesileni

e zesiluje signal pro prenos z detektorl do centralni
elektronické casti

Zesileni

e Uprava intensity signalu

e linearni nebo logaritmické
Generovani integralu a Sirky pulsu
Analog-digital konverze




Sber dat

- Data jsou sbirana jako “list” hodnot,
pro kazdy “parametr” a pro kazdou
"event” (bunku)

- kazdé mereni z kazdého detektoru
je oznaceno jako "parameter”

Flow Cytometry Standard data file format. FCS 3.1

http://www.isac-net.org/images/stories/documents/Standards/fcs3.1_normativespecification_20090813.pdf

Spidlen, J. et al. Cytometry. Part A : the journal of the International Society
for Analytical Cytology 77, 97-100, (2010).



& Properties:150717_DU145 Ctrl.fcs

LASER3NAME: UV
LASER4ASF: 0.63
LASER4DELAY: 45.00
LASER4NAME: Violet
LASERSASF: 0.83
LASERSDELAY: -76.49
LASERSNAME: YG
P10BS: 602
P1ODISPLAY: LOG
P1OMS: 0

P11BS: 38
P11DISPLAY: LOG
P11MS: 0

P128S: 5
P12DISPLAY: LOG
P12MS: 0

P13BS: 1118
P13DISPLAY: LOG

<

Help 4 » oK

Date:17-]UL-2015 N
System:Windows XF 5.1
Cytometer:FACSAriall SORP (FACSAriall)
File:150717_DU145 Ctrl.fcs = =
File URL:file:/C:/Users/user/Desktop/install/Infinicyt/150717_DU145%20Ctrl.fcs £ oap! leaa Blexa et

- Fluar | | obnmia| | Fluor | |75 | Fluor | [AFESYT |oo5a
SBEGINANALYSIS: 0 e 547 488-A
$BEGINDATA: 4148 — —1

Alexs
$BEGINSTEXT 0 Fluor 100 0,42 163|194 0,02 0,22 9,85
$BTIM: 13:25:01 5944
$BYTEORD: 4,3,2,1
$CYT: FACSAriall SORP (FACSAriall) (405::':‘ 1.1 100 F 0,05 | 0,01 0.08 | 0,96
$DATATYPE: F —
$DATE 17-JUL-2015 AF‘?: 2,45 2287 100 a1 008 15,14 085
SENDANALYSIS: 0 sorall ’ : : :
I o ) ) o e
SETIM: 13:28:55 e |
$FIL: 150717_DU145 Ctrl.fcs Fluor || 0,01 0,09 ’j ’70 100 of]| oos
$INST: 18P it
:MDDE: L aPccy7-A| | 0.01 0.04 IE l_o 0,05 100 I 0,01
NEXTDATA: 0
$OP: fedr ;‘15'_’; (] 41,05 |_o|_n 234 0 | 100
$PAR: 19
$SRC: 150717
$5YS: Windows XP 5.1
S$TIMESTEP: 0.01 Parameters and Stains
$TOT: 79620 Parameter Stain Range Bits Decades Gain Voltage N
APPLY COMPENSATION: TRUE (5PnN) ($PnS) (SPNR) (SPnB) (SPnE) (5PnG) ($PnV) Derived From
AUTOBS: TRUE FSC-A (262144 32 0o 1.0 [280
CREATOR: BD FACSDiva Software Version 6.1.3 FSCH 262144 32 0o 10 [280
CST BASELINE DATE: 03_24_2015 12:52:48 PM :ISG'AFI Ty zzz:: 22 g‘o’ : g :g
exa Fluar ! !
CST BEADS LOT ID: 91725 Alexa Fluor 504-H 262144 a2 0o 10 480
CST SETUP DATE: 03_25_2015 03:01:55 PM DAPL(AOSnmIA o214 32 oo 0 650
CST SETUP STATUS: SUCCESS WITH WARNING DAPI (@05nmyH 262144 2 0o o 850
CYTNUM: P5Y500001 DAPI (A05nm} W 282144 32 00 10 850
CYTOMETER CONFIG CREATE DATE: 05_13_2013 01:32:45 PM Alexa Fluor 847-A 282144 a2 0.0 10 538
CYTOMETER CONFIG NAME: RF_85u 45 psi_SORP Aria_5-laser (2uv-6v-3b-5yg-3r) Alexa Fluar 847-H 282144 32 oo 10 538
EXPERIMENT NAME: DU145_POPRO1_LDYellow_AF488_AF594_PE_APCCy7 PE-A 262144 32 0.0 10 230
EXPORT TIME: 17-JUL-2015-14:30:11 :IE“ Y zzz:: 22 g‘o’ : g 2:2
exa Fluor 496 I !

EXPORT USER NAME: fedr Alexa Fluor 488-H 1262144 32 0.0 1.0 1366
FJ_FCS_VERSION: 3 APC-CyT-A 282144 32 0o 10 700
FSC ASF: 0.57 APC-Cy7-H 282144 a2 0o 10 700
GUID: dc7612a3-65af-4520-be0f-51d53273ebea Qdot BO5-A 282144 32 oo 10 la10
LASERIASF: 0.86 Qdot 605-H 262144 32 oo 10 410
LASER1DELAY: 0.00 Time 282144 a2 0o 001
LASER1NAME: Blue Comp-Alexa Fluor 564-A 1262144
| ASERZASF: 0.86 Comp-DAPI (405nm}A 282144
|ASER2DELAY: -38.47 Ez:z:’:’: Fluor 8574 et
LASERZNAME: Red Comp-&lexa Fluor 498-A 282144
LASER3ASF: 1.02 Comp-APC-Cy7-A 282144
LASER3DELAY: 77.49 Comp-Qdot B05-A 22144

}A | [DAPI A08nm)H

DAP! (40Snm}W

Alexa Fluor 847-A

[\ulpxa Flusr 847-H

PEA

Alexa Fluor 488-A

Alexa Fluor 488-H

APC-Cy7-A _

APG-Cy7-H

Qdot B05-A

Qdot B05-H

— o




Data Acquisition - Listmode

Event |Paraml | Param?2 IParc}rmj’ | Param4
FS S FITC PE

1 50 100 &0 90

2 55 110 150 95

3 110 60 80 30




Creation of a Voltage Pulse
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Signal processing

00o 0Ot plot
T

Zesileni

‘ iana 1

Y . signalu (!) .

lin nebo log 0 T 1000

| FL-2 (H)

Analog/digital

J\ FSC ~ cell size — CoanrSIOH

FL-1 (530/30nm) ~ green fluo. FL- (H W A)
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FL-2 (585/42nm) ~ red fluo. Width \
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Analog to Digital Converter

Analog to Digital
Sianal Conversion
| 'gna Digital data
Photon pu"ee Out to memory
In A
Voltage In
PMT _—

Power Supply Sample Digitize

the pulse the pulse

Levels 0-1000 10 MHz 16,384

\olts levels




Parameters

14524

* Area: Sum of all height values

- Height: Maximum digitized value
X 16

- Width: Area/Height X 64K

Data is displayed on 262,144 scale



28 =256
210 =1024

AD prevodniky

Pocet bitu # kanalu rozliSeni
8 256 39.1 mV
10 1024 9.77 mV
12 4096 2.44 mV
14 16384 610 uVv
16 65536 153 uVv
18 262144 38.1 uv
20 1048576 9.54 nv
22 4194304 2.38 uv
24 16777216 596 nV

measurement range = 0 to 10 volts
ADC resolution is 12 bits: 212 = 4096 quantization levels
ADC voltage resolution is: (10-0)/4096 = 0.00244 volts = 2.44 mV

K. Soucek Bi9393 Analyticka cytometrie



http://en.wikipedia.org/wiki/Full_scale

Logaritmické zesileni & dynamicky rozsah

- lin

i | A

| 102>

log

upraveno podle J.P.Robinson



Charakteristiky pulsu

Pulsy detekované na prutokovem cytometru jsou analogove jevy
detekované pomoci analogovych zarizeni

Tyto pulsy trvaji nékolik mikrosekund

Pokud nemuzeme digitalizovat tento puls v realném c¢ase musime
kombinovat analog-digitalni zpracovani pulsu

bézne trvalo nekolik mikrosekund digitalizovat puls — to nebylo
dostatecné pruchodné pro vysokorychlostni sbér dat

Nové — plne digitalni systemy mohou digitalizovat puls primo
pomoci MHz frekvence



Analyza dat

m Zobrazeni dat
— histogram
— dot plot
— isometric display
— contour plot
— chromatic (color) plots
— 3 D projection
m Gating




Zpusoby pro zobrazeni dat

256

10+

4

4Calor TEME

+ T4

co2.m
T ;

- |-

Events

CD4 FE
102

10!

102 10*
CD19FITC

S5CH
1m? 10! 02 w0 n

N : , 10? 102 1?1
10 10 10 10 10

COM9FITC FSC"'I
- dZolor TBME + Trac02.01

4Calar TEMNE + TruCOZ2.01

Lt
i

CD4PE

il
w? ol o1 d 1pd
FSC-H
- dZalor TEME

S5CH
12 101 102 107 10
-

=
W = -
2 o
[ =
EJ —
= Vs
2 ge b=
o g w_
= =
Li =
T— =
RALS | o 2| ‘ 10 10! 102 0¥ 10
10° 10! CD1190F]TC 10° 10* FSC_'-I

K. Soucek Bi9393 Analyticka cytometrie



Shrnuti

m Fluidni systemy
m Sorting
m Signal, data — zakladni princip

Na konci dneSni prednasky byste méli:

1
2
3.
4.
5
6

znat zékladni principy rozptylu svétla a
fluorescence;

vedet jake zdroje svétla se vyuzivaji v pritokové cytometrii;

a jakym zplisobem je detekovano;

znat zékladni principy fluidnich systémi a laminarniho proudéni.

Znat zékladni princip zpracovani a vizualizace dat

K. Soucek Bi9393 Analyticka cytometrie



