Prutokova cytometrie

Principy a instrumentace
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Uvod

* Prutokova cytometrie je moderni
laboratorni metoda

* meéreni a analyza fyzikalnich
-chemickych vlastnosti bunky
béhem pruchodu laserovym
paprskem

* |dentifikace ruznych bunécnych
typu uvnitf smiSené populace,
analyza jednotlivych subpopulaci
v ramci jedné populace

* Rychla, presna a
reprodukovatelna metoda,
umoznuje soucasne mereni

nékolika parametru az na 100
000 bunek za 1 sekundu




Slozky prutokového cytometru

. vzorek — bunécna suspenze.
Nasati vzorku do pristroje. Prutok vzorku pristrojem. Vytvoreni
proudu bunék pro méreni. Sortovani. Regulace rychlosti
meéreni.

. Zdroj excitacniho zareni. Optické zafizeni pro sbér
emitovaného zareni a odrazeneho svétla. Zdroje svétla (lasery,
detektory, filtry)

. Prevod optického signalu na elektronicky signal.
Digitalizace pro pocitacovou analyzu.

. Zobrazeni dat & analyza
identifikace populaci
kvantifikace intenzity znaceni
kvantifikace zastoupeni bunek v dane populaci



Zakladni komponenty prutokového
cytometru:

* 1. Fluidika

* Flow cell (prutokova
komurka)

= Sheat fluid (nosna
kapalina )

= Hydrodynamicka
fokusace




Hydrodynamicka fokusace v kyvete

Dobré rozliseni

Vzorek

Unaseci tekutina

Nizky tlak
vzorku,uzky
proud vzorku
Vhodné pro
DNA analyzu

Finite Element Simulation

VysoKky tlak
vzorku, Siroky
proud vzorku.
Nevhodné pro
DNA analyzu

HorsSi rozliseni
Vzorek

Unaseci tekutina



* 2. Opticky systém
= Laserovy paprsek
= Forward scatter (FSC)

= Side scatter (SSC)

= emitovane
fluorescencni signaly
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Rozptyl svetla bunkou:
Side Scatter (SSC)

Intenzita SSC je proporcional Sberne Cocky
mnozstvi cytosolickych struktur
v bunce (granula, bunécné

inkluze, atd.)

e . SSC
SSC zavisi na granularite Detektor

bunky



Fluorescencni kanaly

Fluorochromy (bunce vlastni nebo navazan¢, napt. pomoci
protilatek) na bunkach absorbuji ¢ast svétla a excituji se

Emise svétla o nizsi energii, tj. o delsi vinové délce nez byla
excitacni.
Emitované fotony prochazi pres sbérné cocky a jsou pomoci

soustavy filtrii a zrcadel rozdéleny do kanalu dle svoji
vlnove délky

Stokesuv posun

Stokes shift
-

intensity

absorption

wavelength



Long Pass Filtry (LP)

* Propousti vSechny vinove delky vyssi nez
specifikovana vinova delka

* Example: S00LP bude propoustét vSechny
vlnove delky vétsi nez 500nm

 2000m = 600om  700mm

B eansnitance



Short Pass Filtry (SP)

* Propousti vSechny vilnove delky kratsi nez
specifikovana vinova delka

» Priklad: 600SP bude propoustét vSechny
vlnove délky kratSi nez 500nm.

200m = 600sm  700am

B yansinitiance



Pasmove filtry

* Propousi specificke rozmezi vinovych délek

» Ptiklad: 550/20BP Filter bude propoustét

vlnove delky mezi 540nm a 560nm (550/20 =
550+/-10, ne 550+/-20)

B ransnittance

 4000m = 6000m 7008



Dichroicke filtry

e Mohou byt long pass (LP) nebo short pass (SP)
e Filtr je umistén v thlu 45°

» Cast svétla je odrazena v tthlu 90° k ptichozimu
paprsku, Cast svétla je propusStena.

Detector |

Detector2

Dichroie
Filter



Detekce Fluorescence

Emitovana fluorescence je pomoci Collection
sestavy filtri a coCek rozdélena Lens
podle vinové delky do kanald.

Na koncovych detektorech je v
kazdem z nich vyhodnocena
intenzita fluorescence.

Fluorescence
Detector A, B, C,
etc...




Zakladni komponenty prutokového
cytometru

3. PocCitaCovy systém
(workstation)
* Vystupem mereni jsou
pak vysledky v grafické
a Ciselné forme:
» jednoparametrové
histogramy

» dvouparametrové
histogramy

» zastoupeni bunék
nesouci dany antigen v
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Fluorescencni viastnosti bunek

Detekovana fluorescence prochazejicich bunék. Fluorescenéni barviva
(fluorochromy) navazané na analyzovane bunky nebo ¢astice absorbuyi
svétlo urcité vinove délky vyzarované laserem a nasledné emituji Cast
takto absorbovaného svétla avsak jiz o odliSné vinové délce.

CD14+, CD80- Cell




Vicebarevna prutokova cytometrie
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Kompenzace pomoci softwaru

. Je potieba pripravit jednobarevné znacene
kontrolni vzorky
. Software vypocita hodnoty kompenzaci
. Snadné, presné a rychlé
. Umoznuje to mnohobarevnou analyzu
Kompenzacni matrix

MozZn¢é na cytometrech nové generace



Prutokovy cytometer Accuri C6




Technicke specifikace:
* 2 lasery modry — 488 nm — 50 mW

cerveny — 640 nm — 30 mW

» FCS, SSC, 4 fluorescenéni detektory MEaQE
* Opticke filtry v zakladni vybave:

FL1 530/30 FL2 585/40

FL3 670 FL4 675/25

Opticke filtry volitelne



Minimalni mnozstvi vzorku 30 pl

Nosna kapalina — deionizovana voda
Automaticky dekontaminacni a Cistici cyklus
Maximalni rychlost sbéru dat 10 000 udalosti/sec
Jednoduchy export dat do MS Office

Export dat do FCS 3.0 souboru pro dalsi analyzu ve
sofistikovanéjSich analytickych programech (pf.
FlowJo)



Ovladaci software
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Image Stream ISX & Flow Sight




STANDARD COLLECTION SYSTEM

Image Channels: 1-6

OPTIONAL COLLECTION SYSTEM

Image Channels: 7-12

Proprietar
High-resolution
Camera

Filter Wheel

Laser Retro

Auto Focus & Velocity System

Detection System

Hot Mirror

Multi-spectral
Decompoaosition Unit

LASERS

<}

Splitter

OBJECTIVE LENSES
Optional MultiMag: 20X & 60X

Optional Excitation Lasers

BRIGHTFIELD
SYSTEM
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Fludika....schema
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Fluidika...realita




Servis

e Elektronika — vSechny moduly propojeny pies prumyslovou sbérnic

e Kazdy modul ma svou adresu

e Vestavény linuxovy pocitac, pripojeni pies terminal na ovladaci PC

e Moznost kontrolovat kazdou ¢ast ptistroje individualné

e Self — test

e V piipad¢ vypadku linuxového pocitace moznost ovladani pres
externi zafizeni pfipojené do sbérnice



Inspect Your Populations
The Image Gallery allows
you to see every image
of every cell or perform

a “virtual cell sort”

to inspect and validate
the cells within a specific
population.

Images for Every Dot
Every dot in every
scatter plot is linked

to the corresponding
cell imagery. Simply
click on a dot to see the
associated cell images
orvice-versa.

Graphical Population Definitions
Define populations using familiar graphical tools and
combine them with logical functions.

Comprehensive Population Statistics
Characterize your cell populations with a wide range of
statistical metrics to reveal differences in cell morphology,

phenotype, and function.

Graph What You See

Wizards Simplify Analysis
Pre-configured and
optimized analysis wizards
are provided for many
common applications.

Flexible Image Display Tools
Create composite images,
pseudo-color representations
and a host of other image

transformations for reporting
and publication.

Virtually anything you see in the imagery can be
plotted as a histogram or dot plot. Hundreds of
parameters are calculated for every cell, including
fluorescence intensity, fluorescence location, cell
shape, cell texture, and numerous other morphologic

and photometric features.




ImageStream* Specifications

Advanced engineering creates exceptional performance

AUTOMATED INSTRUMENT OPERATIONS

Start up and shut down

PERFORMANCE CHARACTERISTICS

|— Magnification —l

HoX 6oX 20X
0.5 Laser alignment, focus adjustment, calibration and self test

Sample load and acqguisition

Numeric Aperture 0.75 0.9
Pixel Size

Field of View
Imaging Rate

0.5 X 0.5 Pm 0.3 X 0.3 pm 1.0 X 1.0 pm

60 x 128 pm £40 X 170 pm 120 X 256 pm

OPERATIONAL REQUIREMENTS

oo e 350 W, go-240VAC, 5o-60 Hz

1,000 cells/sec  6oo cells/sec

100 Mbps ethernet, minimum

MNo external air or water necessary

SAMPLE CHARACTERISTICS

Volume: 5o pl
PHYSICAL CHARACTERISTICS

Utilization Efficiency: > 5o% of sample

Throughput: 1 sample/min nominal

SPECTRAL IMAGING BANDS AND APPLICABLE DYES

CHANNEL 1
420-480 nm

CHANMEL 2
480-560 nm

CHANNEL 3
560-595 Nm

CHANMEL 4
595-660 nm

CHANNEL 5
G&E&0-740 nm

CHANNEL 6
740-800 Nm

36" Wx26"Hx 24" D (91cm x 66 cm X 61 cm)

350 lbs (150 Kg)

CHANNEL7
420-505 Nm

CHANNELS
505-570 N

CHANNEL o
5FO-595 nm

CHANMEL 1
595-660 nm

CHAMNMEL 11
G&E&0-7.40 Nm

CHANNEL 12
740-800 Nm

Brightfield

HTC
GFP
YFP
Acridine Orange
Alexa Fluor 588
Alexa Fluor soo
Alexa Fluor gig
SYTO
Spectrum Green
LysaTracker Green
DyeCycle Green
Calcium Green-1
MitoTracker Green
DyLight 488

DsRad

Dil

O3
R-phycoerythrin

OFp
Alexa Fluor g6
Alexa Fluor ggg

DylLight cao

Calcium Orange

7-AAD
PE-Texas Red (ECD)
PE-Alexa Fluor &10
Propidium lodide
Spectrum Orange
MitoTracker Red
LysaTracker Red
RFP
mChemry
Alexa Fluor c6E
Alexa Fluor ggs
Alex Fluor 610
DyLight 5gs
Texas Red

PerCP
PerCP-Cyz.g
PE-Alexa Fluor é47
PE-Alexa Fluor &30
PE-Cyg
PE-Gys.5
DRAG:

Nile Blue

PE-Cy7
PE-Alexa Fluory o
Darikfield (S50)

Dam
Hoechst 33258
FP
Alexa Fluor £o5
Marina Blue
Pacific Blue
Cascade Blue
LWVE/DEAD Violet
DyLight 4oz
eFluor 450
Spectrum Agua

Alexa Fluor &30
Pacific Orange
Cascade Yellow
Lucifer Yellow
Qdit 525
Qdiot gas

Qdot 565
Qdot 585

Quiot 6o,
Qdiot 625
eFluor dog,
mChemry
Alexa Fluor g6E
Alexa Fluor oo
Alexa Fluor 610
DyLight 595
Texas Red
Spactrum Red
Calcium Crimsan

Qdot yog
aFluor 5o

Excitation Lasers: = 4o5nm diode laser 488 nm solid state laser 561 nm solid state laser 592 nm solid state laser -

Note: Twelve image channel configuration shown. Multiple lasers can be used in six image channel configuration.
Other laser lines are available. Please contact Amnis for more information.




To je vse...

D¢kuji za pozornost
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