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Cytometrle W;K;’;DIE

Oteviena encyklopedie

m  Cytometrie je souhrnné oznaceni pro skupinu metod pouzivanych pro méfeni rliznych
charakteristik bunék. Proménné, které lze méfit cytometrickymi metodami, zahrnuji
velikost bunky, po€et bunék, morfologii bunék (tvar a strukturu), faze bunécného
cyklu, obsah DNA a pfitomnost ¢i nepfitomnost specifickych proteini na bunééném
povrchu nebo v cytoplazmé. Cytometrie se pouziva k charakterizaci a pocitani
krevnich bunék v béznych krevnich testech, jako je uplny krevni obraz. Podobnym
zplsobem se cytometrie také pouziva ve vyzkumu bunécéné biologie a v Iékaiské
diagnostice (napfiklad k odhalovani rakoviny ¢€i AIDS).

Existuji rizné typy cytometrie:

Pratokova cytometrie

Spektralni pratokova cytometrie
Hyperspektralni cytometrie

Obrazova cytometrie

Hmotnostni cytometrie

Cytometrie in vivo (neinvazivni cytometrie)

Ref. International Society for Advancement of Cytometry. 2013-03-28
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Struktura kurzu

m Prednasky

- 9 lekci o pratokové cytometrii a aplikacich
-1 lekce o mikroskopickych technikach
-1 lekce o zakladech analyzy obrazu

- 2 lekce studentskych prezentaci

m  Bi9393c Analyticka cytometrie-cviCeni, 2. tyden v lednu 2022

= Navazuje na pfednasky z oblasti pritokové cytometrie, blokové ve skupinach na zacatku
zkouskového
m Test

Kurz bude zakonen zkouskou ve formé testu shrnujiciho latku za cely semestr. Vysledek testu
bude tvofit 75% celkového hodnoceni.

m Seminar

Kazdy student bude prezentovat kratky seminar jehoz téma bude konzultovano s prfednasejicim
- a bude se tykat zaméreni kurzu. Na zakladeé této prezentace bude udélen zapocCet a
hodnoceni vlastniho seminare se bude také z 25-ti % odrazet v celkové znamce.




Seminar studentu

m Tema seminare: Jak ve sve DP/DSP
pouzivam/chci pouzit/ mohl bych pouzit
metody analytické cytometrie.

m Cilem je demonstrovat pochopeni principu ze
Kterych vychazi a jejich uplatneni v biologii.

= Prezentace musi byt pripravena napr. v
PowerPoint(u). Prezentaci je doporuceno
predlozit v predstihu prednasejicimu ke
Konhzultaci a posouzeni.

m Délka prezentace je 5 minut (~ 2 min
predstaveni podstaty Vasi experimentalni
prace) + diskuse




Informacni zdroje — prutokova

cytometrie

m Practical Flow Cytometry, Howard M. Shapiro, Wiley-Liss; 4th edition

m  Cytometry: New Developments, Volume 75, Fourth Edition (Methods in
Cell Biology), Zbigniew Darzynkiewicz, Academic Press; 4th edition

m  Flow Cytometry with Plant Cells: Analysis of Genes, Chromosomes and
Genomes; Jaroslav Dolezel (Editor), Johann Greilhuber (Editor), Jan Suda
(Editor), February 2007

] I
Edited by Jaroslay Dobegel, EWILEY-YCH
Johann Creslhuber and Jan Suda —
CYTOMETRY, 4™ EDITION Flow Cytometry
NEW DEVELOPMENTS with Plant Cells
Analysis of Genes, . Chromessmes and Genarmes

Vice informaci o knihach o prutokové cytometrii najdete na:
http://www.cyto.purdue.edu/flowcyt/newbook.htm




https://www.beckman.com/resources/reading-
material/ebooks/practical-flow-cytometry
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Practical Flow Cytometry, 4th Edition

eBook Download: Practical
Flow Cytometry

Sponsored by Beckman Coulter Life Sciences

Advancing Flow Cytometry

*First Name
Beckman Coulter is proud to make available Howard M. Shapiro, M.D.,
P.C.’s Practical Flow Cytometry, 4th Ed. This is the go to reference for
anyone interested in developing expertise in flow cytometry applications. Lost Name
As part of our ongoing support for the advancement of flow cytometry
applications we are proud to sponsor free digital downloads. Complete + Company
the form to activate your eBook and sign up for additional alerts related to flow cytometry
innovations or educational content.
You'll receive: Emal
« Practical Flow Cytometry, 4th Ed
+ Key Flow Cytometry Updates * Country
« Invitations to Webinars e

« Info on New Beckman Products
* And Much More!

* Postal Code

Howard Shapiro

Please keep me informed about Beckman Coulter
webinars, products, goods, and services, including
products, goods, or services from our related
companies.

*ByEmai: O | Consent
O 1 DO NOT Consent

By Phone: O | Consent
O 1 DO NOT Consent

By submitting this form I confirm that | have
reviewed and agree with the Privacy

Policy and Terms of Use. | also understand my
privacy choices as they pertain to my personal data
as provided in the Privacy Policy under “Your

Privacy Choices”.
Get Your Free eBook




Informacni zdroje — prutokova
cytometrie (metody a protokoly)

m The Handbook of Flow Cytometry Methods
m Current Protocols in Cytometry
m Company web pages, e.q.

— https://lwww.thermofisher.com/cz/en/home/references/protocols/cell-and-
tissue-analysis/flow-cytometry-protocol.html

| HANDBOOK

FLOW
 CYTOMETRY

' METHODS



https://www.thermofisher.com/cz/en/home/references/protocols.html

Informacni zdroje — cytometrie
(Casopisy)

[ Cytometry

https://onlinelibrary.wiley.com/journal/15524930

https://onlinelibrary.wiley.com/journal/15524957



https://onlinelibrary.wiley.com/journal/15524930
https://onlinelibrary.wiley.com/journal/15524957

Informacni zdroje - mikroskopie

m Taatjes D. J. Cell Imaging Techniques, Methods and Protocols,
Humana Press, Totowa, New Jersey, 2005

Stephens D. Cell Imaging, Scion Publishing Ltd., 2006.

Pawley, J. (Ed.), Handbook of Biological Confocal Microscopy, 3rd ed.,
2006

Fluorescence Microscopy: From Principles to Biological Applications

Ulrich Kubitscheck (Editor), ISBN: 978-3-527-32922-9, 2013, Wiley-
Blackwell

L e e
BiovLoGicar CoNpocal

CE“ Imagmg MicroscoOPY
Techniques B Cell Imaging

Methads and Protocals
ch Edited by
Douglas J. Taatjes
Brooke T. Mossman




Informacni zdroje — (Internet)
m Purdue University, Cytometry Labs

m International Society for Advancement of
Cytometry

m Excyte

L



http://www.cyto.purdue.edu/
http://www.isac-net.org/
http://www.isac-net.org/
http://www.isac-net.org/
https://expertcytometry.com/
https://twitter.com/ISAC_CYTO
https://twitter.com/flowcytometryUK
https://twitter.com/FlowJoNow

Ceska spoleénost pro analytickou cytometrii, z. s. & - ~ '
Pro¢Byiélenem CSAE?
CSf} pro sVe éleny:

* organizuje konferena Analyticka cy‘t_g'Lnetrle kazde
dva roky (s lécastl vybranych zahranlcn@ rec¢nikd z

'vse oblas i cytometrie).,
r 2 l

. podporuje Vam| orgamzovane cytometrické seminare ‘

. (inan¢né, organizacné, odborné)

‘ y * udéluje ceny v soutézi o nejlepsi publikaci

. s cytometrickou tématikou (cilem je zviditelnit®

. zajimavé prace, poskytnout uznani kvalltnlm pracnm)

- poskytuje cestovni granty CSAC pro mlade cleny na
cytometricke akce " <

«.informuje o aktivitach ISAC/ ES?JCA

« umoziuje kontakt s podobn ar{w
a neformalni vyménu zkusen tig@e

+ podporuje rozvoj cytometrle o _w_, ' f

* zprostredkovava vymenu zkuSenosti'mezi Cleny
a svétovou cytometrickou komunitou

CSAC je malou organizaci a Zije jen
aktivitou svych élenu.

Co muzete udélat Vy
pro CSAC:

- svym clenstvim podporit aktivity
CSAC

- aktivné nabidnout spolupraci na
tématech, jez se Vas tykaji

+ zorganizovat seminar na téma,
které Vam chybi

- pomoci s obsahem webovych
stranek (doplnit odkazy, prelozit
do anglictiny)

-

re |

-

m https://www.csac.cz



Obecny uvod do prutokove
cytometrie

m Zakladni principy, moznosti prutokove
cytometrie a jeji aplikace
m Historie




Tyto Castice maji néco spoleCneho ...

Protozoa

... urcCité parametry techto castic mohou byt méreny
pomoci prutokové cytometrie. % BD



http://images.google.com/imgres?imgurl=http://www.mondialresearchgroup.com/images/bd_logo.jpg&imgrefurl=http://www.mondialresearchgroup.com/index.php?whereTo=humt10&usg=__p-_arlNnInzqTHIp4dWy7t6rMnw=&h=200&w=457&sz=38&hl=en&start=3&sig2=h3xZXrCDfjzgYLTOwZYXyg&um=1&tbnid=yxK9aRolzJ6hwM:&tbnh=56&tbnw=128&prev=/images?q=BD+logo&hl=en&rlz=1B3GGGL_enCZ231CZ231&sa=N&um=1&ei=X3C2StiVHp-imwPV0PTUDw




5 Steps to your flow cytometry panel

So- \\ ({
L 3

Set cytometer
configuration Select antigens Select fluorochromes Select the products Review panel summary
Know the channels you  Know the biology of Select the laser channels Select the clone and Review the selected

have to work with your experiment to use package size antibodies by laser



Co je prutokovy cytometr?
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Co muzeme analyzovat pomoci
prutokove cytometrie?

m PocCitat Castice v suspenzi

m Kvantifikovat rozptyl svetla, a intenzitu
fluorescence na urovni jednotlivych
bunek

m Hodnotit 10*5 az 10*6 Castic za méne
nez 1 minutu

m Fyzicky separovat jednotlive Castice
(definované populace i jednotlivé bunky)
pro dalsi analyzu

Upraveno podle J.P. Robinson Purdue University BMS 631



Jake jsou principy?

m Rozptyl svetla (Light scatter) pomoci laseru
nebo UV lampy

m Detekce specificke flurescence nebo celeho
spektra

m Hydrodynamicky zaostreny proud castic
m Elektrostaticka separace Castic
m Moznost multivariacni analyzy dat

Upraveno podle J.P. Robinson Purdue University BMS 631



Detinice

= Prutokova cytometrie (flow
cytometry)
— Mereni vlastnosti proudicich Castic (bunek)

— také znamo jako Fluorescence-Activated
Cell Sorting (FACS)

= Prutokova separace (flow sorting)

— fyzicka separace Castic (bunek) na zaklade
parametru mérenych prutokovou cytometrii




Technické soucasti

mZdroje svetla

m DetekCni systemy
m Fluidni system

m Separace

mSber dat

m Analyza dat

J.P. Robinson Purdue University BMS 631



Technické soucasti

m DetekcCni systemy

Fotonasobice (Photomultiplier Tubes (PMTs))
dive 1-2
nyni >8

Diody dfive detekce rozptylu svétla (light scatters)
nyni i detekce fluorescence

mZdroje svetla

Lasery (350-363, 420, 457, 488, 514, 532, 600, 633 nm)

Argon ion, Krypton ion, HeNe, HeCd, Yag
UV (Arc) Lampy

Mercury, Mercury-Xenon

J.P. Robinson Purdue University BMS 631



Netechnicka Cast je nemené
dulezita ...

m (ne)specifické znacCky/sondy

m protilatky

m biomarkery

m priprava, zpracovani
materialu/vzorku/tkani
H ...




Historie barveni biologickych materialu

Az do poloviny 19. stoleti — byly pouzivany pouze pfirodni barviva

Anton van Leeuwenhoek pouzil v roce 1719 Safran na
obarveni svalovych bun¢k p— L eeuwenhoak

Microscope
(circa late 1600s)



http://www.euronet.nl/users/warnar/leeuwenhoek.html

Historie barveni biologickych materialu

Paul Ehrlich - 1879 pouzil kysela a zasadita barviva pro
odliseni acidofilnich,eosinofilnich a neutrofilnich
leukocyti

Clin Lab Med. 1993 Dec;13(4):759-71.

The Ehrlich-Chenzinsky-Plehn-
Malachowski-Romanowsky-Nocht-
Jenner-May-Grunwald-Leishman-
Reuter-Wright-Giemsa-Lillie-Roe-Wilcox
stain. The mystery unfolds.

Woronzoff-Dashkoff KP.



Historie barveni biologickych materialu

Princip fluorescencniho mikroskopu - August Kohler - 1904

Kohler's Original Woodcut Olyiine ez Fiter

Inverted Tissue Culture T"l‘?

Microscope o Tungsten
3 Halogen

Peltier-Cooled g —Lamphouse

CCD Camera L # R
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7 | Microscope
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| £ Pillar
DIC Prism and Phase Ring

Condenser Turret

Mercur{an{enon
Arc Lamp
Housing
]

Binocular
Observation
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Camera
System

August Kéhler
(1866-1948)

Microscope
Electrical
Control System

Microscope
Mechanism Base/Frame

http://micro.magnet.fsu.edu/primer/anatomy/anatomy.html


http://micro.magnet.fsu.edu/primer/techniques/fluorescence/fluorhome.html

M Old avan VLoj beC SVlOJj cell passing through the
capillary tube, register itself

,pocitac bunek” sestrojil. | suwomaticaity on the
Ve SVém élénku popisuje photoelectric apparatus, thus

creating a micro-current which

Andrew Moldavan
, s ; “The purpose of the experiment
Neni Jasne zda is to have each microscopical

Photo-Electric Technique for the Counting of Microscopical Cells

Andrew Moldavan

Montreal, Canada
Science 80:188-189, 1934

mnoho problémfj, ale can be amplified and recorded.”
l zadné vysledky. \/

J.P. Robinson Purdue University BMS 631



Coons et al 1941 — vyvinuli techniku
fluorescencniho znaCeni protilatek - oznacili
anti-pneumokokoveé protilatky pomoci
antracénu. To jim umoznilo detekovat
protilatky i patogeny v tkani pomoci UV
fluorescence.

“Moreover, when Type Il and 111
organisms were dried on different parts of
the same slide, exposed to the conjugate
for 30 minutes, washed in saline and
distilled water, and mounted in glycerol,
individual Type Il organisms could be
seen with the fluorescence

Immunological Properties of an Antibody Containing a Fluorescent Group

Albert H. Coons, Hugh J. Creech and R. Norman Jones
Department of Bacteriology and Immunology, Harvard Medical School, and the Chemical Laboratory, Harvard University
Proc. Soc. Exp.Biol.Med. 47:200-202, 1941

Coons a Kaplan (1950) - konjugovali fluorescein s isokyanatem
(FITC) — ziskali lepsi signal — dale od autofluorescence.

J.P. Robinson Purdue University BMS 631



Friedman

Friedman (1950) — kombinoval kysely
fuchsin, akridinovou zlut'a berberin pro
detekci bunék nadoru délohy pomoci
fluorescencniho mikroskopu

|'* oo Acid Fuchsin
Malss |Kx
HEN:@:CH Acid magenta
- Acid rubin

NaOESJ% ch,  Acid roseine
M Hz

Absorption Max 540-545



von Bertalanffy & Bickis

Ludwig von Bertalanffy (1901-1972)
von Bertalanffy & Bickis (1956)

- metachromaticka fluorescence Akridinové oranze byla pouZita pro detekci RNA v
tkani

- pouzili ji také pro rozliSeni normalnich a nadorovych bunék

H, cr
N

(CHS)ZNﬁcn N(CHz)2 Absorption Max 467 nm
H

J.P. Robinson Purdue University BMS 631



Immunodetekce

Direct Immunofluorescence Indirect Immunofluorescence
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History:

1940 — Conns, imunofluorescen¢ni znaceni kryotezi

1959 — Singer, vyvoj metody konjugujici protilatky se znackou

1966 - Graham&Karnovsky, metoda znaceni protilatek enzymy (HRP)

1974 — Taylor&Burns — rutinni imunohistochemie

1975 — Kohler&Milstein — produkce monoklonalnich protilatek pomoci hybridomt
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Thermol-'isher Cell Staining Tool
S C I E N T I F I c Stain your own cell

Stain your own cell using our cell staining tool, for reproducible results with many of our signature fluorescent dyes. Create your perfectly labeled fluorescent cell and

e > LabApps » Cell Staining Tool

share it with your colleagues using the email er print function. If you have any questions, simply click the help button to send an email to our technical support group.
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P.J. Crossland-Taylor

”S h eath F I OW“ p r| N C| p the wide column of particles will

Ext. diam.
0-012 in,

Ext. diam,
0-028 in.

(2a)

1 in.

(1) Needle in holder ; (2) and (2a) inflow tubes: (3 wide-bore
tube ; (4) observation area for (3); (5) vortex ; (3) flushing tube

J.P. Robinson Purdue University BMS 631

“Provided there is no turbulence,

then be accelerated to form a
narrow column surrounded by
fluid of the same refractive index
which in turn is enclosed in a
tube which will not interfere with
observation of its axial content.”

.

A Device for Counting Small Particles
suspended in a Fluid through a Tube

ATTEMPTS to count small particles suspended in
fluid flowing through a tube have not hitherto been
very successful. With particles such as red blood
cells the experimenter must choose between a wide
tube which allows particles to pass two or more

ahanacnd aanass o meantisolan cantian A o narraw f11ha

P. J. CrosLAND-TAYLOR*

Bland—-Sutton Institute of Pathology,
Middlesex Hospital,
London, W.1.
June 17.

No. a3s0  January 3, 1953 NATURE



Wallace Coulter

= Wallace Coulter -
Coulter orifice - 1956 -

m (patent 1953) — mereni
zmeny vodivosti behem
pruchodu bunék v
suspenzi malym otvorem

Originalni
patentova
aplikace
W.Coultera 1953

Photo by J.Paul Robinson

J.P. Robinson Purdue University BMS 631



Jak pocitat bunky?

Hemocytometer (Blrkerova komurka) byla
standardem pro pocitani bunék do ~ 1950

Rozméry jsou 3x3x0.1 mm. Obvykle jsou ¢ervené
krvinky (1 x 108/mm3 )pocitany po nafedéni 1:200
Leukocyty (5x103/mm3) jsou fedény 1:10 v roztoku
lyzujicim Cervené krvinky

Statisticka chyba:

— koeficient variance (CV) je pfi 500 spocCitanych bunkach
4.4%
— chyba pipetovani a fedéni je ~ 10%

Upraveno podle J.P. Robinson Purdue University BMS 631
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CellDrop - Denovix

3N Cells/ml 8.80e+5

Load Cell Suspension Count and Analyze I‘

—
14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Cell Diameter (um)

Total Ceil Count 3
Live Cell Caunt 196

Dead Cell Count 135

% Viability 06
Live Cellsmi 9.360+5
Maan Diamater 16.10 pym
Target cellsimi 2.00e+5
Target Volume: 1.00 mi

Add 0214 ml af cell solution 1o 7]
0.786 mi of buffer.

DatalTins BLS4:2T 19 Sop 2018

https://www.denovix.com/celldrop/




Coulter Counter

Prvni komer¢ni verze CC
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Beckman Coulter

= Multisizer™ 3&4 COULTER COUNTER®
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Roche Innovatis
CASY TT

Dead cells have a membrane that is permeable Viable cells have an intact membrane,
for the electrical current. They are measured by which excludes the electnical current They
the size of the cell nucleus. are measured by the true cell volume.
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Figure 1: Viability Measurement by Electrical Current
Exclusion. The status of the cell membrane distinctively
affects the electrical signal generated when a cell is
passing the measuring pore.




Cytograph. Stolni pfistroj schopny méfit rozptyl svétla He-Ne laseru (1970).




Mack Fulwyler- sorter

Mack Fulwyler - sorter 1965 - Los Alamos National Labs — jeho sorter separoval Castice
na zakladé elektronicky méreného objemu (stejny princip jako Coulter counter) a
separoval pomoci elektrostatického vychyleni.

Cilem bylo sortrovat ervené krvinky,protoZe u nich byla naméfena bimodalni distribuce
bunécného objemu. Princip separace byl zalozen na principu inkoustoveé tiskarny
Richarda Sweeta ze Stanfordu (1965)

Dec "6

Po té co bylo objasnéno, ze bimodalita ¢ervenych krvinek je artefakt byla tato skupina schopna separovat neutrofily a lymfocyty z krve.

J.P. Robinson Purdue University BMS 631




Richard Sweet

Richard Sweet vyvinul elektrostatickou
inkoustovou tiskarnu jejiz princip vyuzil

Mack Fulwyler pro svuj bunécny sorter.
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I'16. 1. Ink-jet oscillograph.

J.P. Robinson Purdue University BMS 631
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High Frequency Recording with Electrostatically Deflected Ink Jets*

Ricuarp G. SWEET
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I"16. 3. Tnk-drop formation.






Mack Fulwyler- sorter
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Mack Fulwyler in His Own Words
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MACK FULWYLER IN HIS OWN WORDS 65

April 30, 1968 M. J. FULWYLER 3,380,584
PARTICLE SEPARATOR
Filed June 4, 1965 5 Sheets-Sheet 1

27 ACOUSTIC
DRIVER

Fig. 1. The Fulwyvler instument as
installed in Dr. Boris Rotman’s Labora- 35
tory in Brown University, immediately
prior o disassembly in March 2005,
The instrument had not been altered
or moved since installation in 1967,
except for the addition of a laser ﬂm: 5
instead of the UV lamp. i
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Fic. 4. A page from Fulwyler's

patent on the cell separation technol Macl»:'wju}%?byler
ogy patent #3,380,584 showing the 8y
fundamental components of the in- A Cr e B Pt

vention of the cell sorter.
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Leonard Arthur "Len" Herzenberg

From Hulett, HR, Bonner, WA, Barrett, J, and Herzenberg, LA. Cell Sorting: Automated Separation of Mammalian Cells

as a Function of Intracellular Fluorescence. Science 1969; 166: 747-749. Reprinted with permission from AAAS.

Cell Sorting: Automated Separation of Mammalian Cells
as a Function of Intracellular Fluorescence

Abstract. A system for high-speed sorting of fluorescent cells was able to sort
mouse spleen cells from Chinese hamster ovarian cells after development of
fluorochromasia. Highly fluorescent fractions separated after similar treatment
from mouse spleen cells immunized to sheep erythrocytes were enriched in anti-
body-producing cells by factors of 4 to 10.




Klicove ,,cytometricke® publikace

1934:
1947:
1949:
1961:
1964:
1965:
1965:
1965:
1968:
1969:
1969:
1969:

Moldovan — Fotoelektrické mereni bunék v kapilare

Gucker — fotoelektrické pocitani bunék

Coultrav pocitac &astic

Rotman poprvé pouziva fluorescenci pro kvantifikaci enzymaticke reakce
Sweet — elektrostaticka inkoustova tiskarna

Fulwyler — kvéten 1965 - patent elektrostatického sorteru

Kanetsky — spektrofotometrické méfeni bunék

Fulwyler — listopad 1965 — publikace o bunécné separaci v Casopise Science
Gohde — prvni ¢lanek o fluorescencni pritokové cytometrii (v némcing)
Gohde — patent

Van Dilla — druhy ¢lanek o fluorescenéni pratokové cytometrii

Mullaney — prvni Clanek vénujici se popisu rozptylu svétla jako cytometrického

parametru

1969:
1973:
1977:
1978:
1983:
1984:
1987:
1991:

Heryenberg — tfeti ¢lanek o fluorescenéni prutokové cytometrii

Gohde — patent dvojiho znaceni

Gohde — popis kompenzaci signalu pfi dvojtém znaceni

Kachel — flow imaging — kombinace prutokové cytometrie a analyzy obrazu
izolace a detekce jader (DNA) z tkani zalitych v parafinu

kongres o nomenklatufe cytometrie DNA

Graz - vysokorychlostni sortrovani chromozémi

Robinson — automatizace klinickych systému — pratokovy cytometr a ¢tecka

¢arkovych kédu

Zdroj — ISAC 2006 —The Wall of History



K ¢emu to vSechno je... napriklad...

Careers Live Careers News Sign up for newsletter Jobs Events
l'latl,ll’e Ca I'eerS Post a Job
flow cytometry Location
Searchresults
We found 97 Jobs Sort by = Most Relevant ~
SPOTLIGHTED JOBS
A
S Senior Faculty Positions Y,
Discipline Fracy <
meomosmre  1he Ohio State University (OSU)
D Biomedicine 42 s Columbus, OH, United States
[] Life Science 28 EEEsD
[ ] Health Science 17
[] Applied Science 3 . 3
i Advertisement for Postdoctoral Fellow %,
(] Chemistry 3 Qe PoOSition 4
D Environmental Science 2 0OU Health Sciences Center (OUHSC)
D Mathematics 1 Oklahoma City, OK, United States
D Physi 1 3 weeks ago
ysics
4
Job Type Researcher (Flow cytometry Core) %%,
D Postdactoral 36 St. Jude Children's Research Hospital (St. Jude)
D Memphis, TN, United States
Researcher 34 1 year ago
[ Faculty Member 12
[ ] PhD Studentship 5
- - - A
(] rincipal Investigator “ Postdoctoral Fellowship, Single-Cell @"’tf»@v
[] Research Assistant 3 Immunogenomics
D Manager 2 Genmab US, Inc.
D Shraiar 1 Princeton, NJ, United States

11 hours ago



K ¢emu to vSechno je... napriklad...

38 miliénu lidi na svété je infikovano virem HIV (WHO, 2019)
ro¢né zemfe ~ 0,7 miliénu lidi na HIV/AIDS, 1,7 milionu nové infikovanych (v Africe je ~ 11 milionu AIDS sirotk()
kvantifikace CD4 T lymfocytd byla/je kli€ovy parametr pfi monitorovani onemocnéni/lécby, od ~1985

Since 2016, WHO recommended that all people living with HIV be provided with lifelong ART, including children,
adolescents and adults, and pregnant and breastfeeding women, regardless of clinical status or CD4 cell count. By the
end of 2019, 185 countries had already adopted this recommendation, covering 99% of all people living with HIV globally.

Pritokova cytometrie je ,zlaty standard*
Optimalizované postupy a zafizeni pro levné (< 3 EUR / vzorek) a rychlé detekce (250 vzorktl / den)
: ,Kill the cost, safe life*

PDMS
microfluidics


http://innovate.ee.ucla.edu/welcome.html
http://innovate.ee.ucla.edu/welcome.html
http://innovate.ee.ucla.edu/welcome.html

TheScientist

XPLORING LIFE, INSPIRING INNOVATION

Flow Cytometry On-a-Chip

N MAGNETIC COUNTING

RESEARCHER: , Assistant Professor of Radiology, Harvard Medical School

PROJECT: Enumerating and characterizing circulating tumor cells

PROBLEM: Circulating tumor cells (CTCs) are incredibly rare, with just a handful per milliliter of human blood.

SOLUTION: Lee’s group fabricated a hybrid microfluidic device out of polydimethylsiloxane (PDMS) that can count CTCs in

real time using tiny sensors called micro-Hall detectors. ( )
0 PCR-ACTIVATED SORTING
RESEARCHER: , Assistant Professor of Bioengineering and Therapeutic Sciences, University of California,

San Francisco

PROJECT: Analysis of rare, uncultivable microbes

PROBLEM: Developing specific antibodies for bacteria that cannot be cultured

SOLUTION: As a postdoc in the Harvard University lab of droplet-based microfluidics pioneer , Abate
codeveloped a device that could sort droplets according to their fluorescence intensity. Unlike traditional microfluidics, in
which molecules and cells flow naked through channels, droplet-based devices encapsulate molecules or cells in uniform,
picoliter-scale aqueous reaction chambers encased in oil.

O SORTING BY CELL DEFORMABILITY

PROJECT: Cancer cell phenotyping
PROBLEM: Not every cell type has a known antigen that defines it. Plus, antibody binding may activate receptors,

potentially changing the cell’s behavior.
SOLUTION: A physicist by training, Guck used laser beams in his graduate work to study the physical properties of cells.

Not all cells are equally squishy, he found: while normal cells are relatively rigid, cancer cells are more pliable. “The more
aggressive the cell, the softer it is, and that may be necessary for it to pass into tissues,” Guck explains.

O RAMAN-ACTIVATED CELL SORTING

RESEARCHER: , Professor and Director, and Bo Ma, Group Lead of Microfluidics, Single-Cell Center, Qingdao
Institute of Bioenergy and Bioprocess Technology, Chinese Academy of Sciences

PROJECT: Microbial biofuels development

PROBLEM: Biofuels R&D requires identifying cells capable of specific carbon chemistries. But as these cells have yet to be
cultured and studied, researchers have few if any molecular hooks for identifying and sorting them.

SOLUTION: The team turned to a label-free method of single-cell interrogation known as Raman-activated cell sorting

(RACS) ( ).
http://www.the-scientist.com/?articles.view/articleNo/43034/title/Flow-Cytometry-On-a-Chip/


https://csb.mgh.harvard.edu/hakho_lee
https://csb.mgh.harvard.edu/hakho_lee
https://csb.mgh.harvard.edu/hakho_lee
http://www.ncbi.nlm.nih.gov/pubmed/22764208
http://www.ncbi.nlm.nih.gov/pubmed/22764208
http://www.ncbi.nlm.nih.gov/pubmed/22764208
http://www.ncbi.nlm.nih.gov/pubmed/22764208
http://www.ncbi.nlm.nih.gov/pubmed/22764208
https://sites.google.com/site/abatelab/home
http://weitzlab.seas.harvard.edu/
http://singlecellcenter.org/en/teamdetail.aspx?tid=44
http://pubs.acs.org/doi/abs/10.1021/ac503974e
http://pubs.acs.org/doi/abs/10.1021/ac503974e
http://pubs.acs.org/doi/abs/10.1021/ac503974e
http://pubs.acs.org/doi/abs/10.1021/ac503974e

Cellular Indexing of Transcriptomes and
Epitopes by Sequencing (

'Antibody binding,
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hybridize to RT oligos and
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https://www.nature.com/articles/nmeth.4380
https://www.nature.com/articles/nmeth.4380
https://www.nature.com/articles/nmeth.4380

Co tomu predchazelo...a ¢eho
jsme 1 nyni soucasti. ..

m Rozvoj techniky umoznujici rychlou a
reprodukovatelnou detekci cytometrickych
parametru.

m Nové vedecke poznatky vedouci k definici
vhodnych diagnostickych markeru.




ISAC presents: Mack Fulwyler -
Innovator, Inventor & Pioneer

http://www.cyto.purdue.edu/cdroms/gh/HTML/start.htm?loc=http://www.cyto
.purdue.edu/cdroms/gh/HTML/video/video.html?v=Flowtheinvention.wmyv e

http://www.cyto.purdue.edu/cdroms/cyto10a/seminalcontributions/fulwyl
er.html

https://wwn :512mepKkY
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http://www.cyto.purdue.edu/cdroms/gh/HTML/start.htm?loc=http://www.cyto.purdue.edu/cdroms/gh/HTML/video/video.html?v=Flowtheinvention.wmv
http://www.cyto.purdue.edu/cdroms/cyto10a/seminalcontributions/fulwyler.html
https://www.youtube.com/watch?v=3s5l2mepKkY

Shrnuti prednasky

= Uvod do kurzu

m Zdroje literatury

m Historie prutokové cytometrie
m Zakladni principy

Na konci dneSni prednasky byste méli:

1. védét jake jsou pozadavky pro tento kurz

2. znat zdkladni zdroje informaci

3. mit struény prehled o historii priitokové cytometrie

4. orientovat se v n¢kterych zakladnich principech pritokové cytometrie



