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Struktura kurzu

m Prednasky

-7 lekci o pratokové cytometrii a aplikacich
-1 lekce o in vivo zobrazovacich metodach
-1 lekce o mikroskopickych technikach

- 2 lekce studentskych prezentaci

m Bi9393c Analyticka cytometrie-cviceni
m  Navazuje na pfednasky z oblasti prutokové cytometrie

m Test
Kurz bude zakonCen 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 prednasejicim
a bude se tykat zaméreni kurzu. Téma seminare bude shrnuto v kratkém textu ve stylu
hesla pro . Na zakladé této prezentace a odevzdaného textu bude udélen
zapocet a hodnoceni vlastniho seminare se bude také z 25-ti % odrazet v celkové znamce.



Seminar studentu

m Tema seminare musi vychazet z probirané
technologie/metodologie a musi byt
schvaleno prednasejicim.

= 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
konzultaci a posouzeni.

m Délka prezentace je 10 minut.

m Obsah prezentace shrnout v kratkem , Wiki"
textu.




Seminar studentu — priklady témat

Zakladni principy prutokové cytometrie

Analyza dat z pratokového cytomeru

Zakladni principy separace pomoci pratokoveé cytometrie
Principy fluorescence a fluorescenéni znacky

Zaklady detekce fluorescence a zpracovani signalu.

Aplikace prutokové cytometrie
— Imunofenotypova analyza krevnich desticek.
— Vyuziti pratokové cytometrie v diagnostice alergickych onemocnéni.
— Analyza DNA pomoci prutokové cytometrie.
— Aplikace prutokové cytometrie pfi studiu imunologie bezobratlych.
— Chromozoémova analyza pomoci fluorescencéni mikroskopie a pratokové cytometrie.
—  Extracelularni detekce cytokina.
— Monoklonalni protilatky v pratokové cytometrii.
— Imunofenotypova analyza perifernich lymfocytu.
— Vyuziti pritokové cytometrie v cytogenetice.
— Stanoveni bunécéné viability.
— Metody detekce apoptozy.
— Meéfeni enzymatickych aktivit pomoci pratokové cytometrie.
—  Zdroje excitace a optické systémy v pratokové cytometrii.
— Detekce CD4+ T bunék u HIV pozitivnich pacientu.
— Aplikace FRET a FRAP.
— Viceparametroveé analyzy v pratokové cytometrii.
— Prutokova cytometrie v diagnostice nadorovych onemocnéni.
— Intracelularni detekce cytokina.
— Imunofenotypova analyza krevnich desticek.
— Vyuziti pratokové cytometrie v diagnostice alergickych onemocnéni.




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

= Pratokova cytometrie v klinické praxi, T. Eckschlager a kol., Grada 1999

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

HOWARD M SHAPIRO

Tyto knihy je moZné zaptjéit po domluvé ke studiu do knihovny BFU.

Vice informaci o knihéch o pritokové cytometrii najdete na:




Informacni zdroje — prutokova
cytometrie (metody a protokoly)

m The Handbook of Flow Cytometry Methods
m Current Protocols in Cytometry

 HANDBOOK

 FLOW
 CYTOMETRY

 METHODS

Tyto knihy je moZné zaptjéit po domluvé ke studiu do knihovny BFU.

Vice informaci o knihéch o pritokové cytometrii najdete na:




Informacni zdroje — cytometrie
(Casopisy)

[ | Cytometry

http://www3.interscience.wiley.com/cgi-bin/jhome/33945

Cytometry

]
http://www3.interscience.wiley.com/cgi-bin/jhome/102019902

Jednotliva &isla Cytometry Part A (od roku je mozné zapiij¢it po domluvé ke studiu do knihovny BFU.




Informacni zdroje — cytometrie
(CD-ROM)

CYTOMETRY

Ist International Cytomics Conference

Volume Seven

2003

Cases in

[P —— FLOW CYTOMETRY

MIClhIE|J Borowitz, MD, PhD

Mdrk A Sillu rman, MD

CYTOMETRY u %%
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Purdue University ] dge, Inc
Cytometry Laboratories XXIII ue University Cytometry Laboratories

www.cyto.purdue.edu

Je mozné zapujcit po domluve.




Informacni zdroje — (Internet)

m Purdue University, Cytometry Labs

m International Society for Analytical
Cytology

m Molecular Probes (Invitrogen)




Informacni zdroje - mikroskopie

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

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

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

HANDSOOR

B1oLoGICAL CONFOCAL
MICROSCOPY

Cell Imaging -
.Techniques

Methods and Protocols

Cell Imaging

Edited by

Doug]as J. Taatjes
Brooke T. Mossman

o

3 Humana PRiESS #

Tyto knihy je moZné zapiijit ke studiu do knihovny BFU.




Informacni zdroje - microarrays

m  Microarray Analysis, Mark Schena, Wiley-Liss 2003

m  Guide to Analysis of DNA Microarray Data, Second Edition, Steen
Knudsen, Wiley-Liss 2004

m  DNA microarrays: a molecular clonning manual. Bowtell D, Sambrook
J., Cold Spring Harbor Laboratory Press, New York, 2003.

A MOLECULAR CLONING MANUAL

DNA Microarrays

Guot 10 o—
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David Bowtell and Joseph Sambrook ‘Q

Tyto knihy je moZné zapiij¢it po domluvé ke studiu do knihovny BFU.




https://www.youtube.com/watch?v=ija8tohl4aY




Cytometry Publications/Year
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Obecny uvod do prutokove
cytometrie

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




Tyto Castice maji néco spolecneho ...

Protozoa

... urcCite parametry techto castic mohou byt méreny
pomoci prutokové cytometrie. \
w BD







Co je prutokovy cytometr?




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

m Kvantifikovat rozptyl svetla, ale |
iIntenzitu fluorescence

m Fyzicky separovat jednotlivé castice
(populace) pro dalsi analyzu

Co muzeme analyzovat pomoci
prutokove cytometrie?
m PocCitat Castice v suspenzi
m Oddelit zivé Castice od nezivych
0

Upraveno podle J.P. Robinson Purdue University BMS 631



Jake jsou principy?

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

m Detekce specifickeé flurescence

m Hydrodynamicky zaostreny proud castic
m Elektrostaticka separace cCastic

m Moznost multivariacni analyzy dat

Upraveno podle J.P. Robinson Purdue University BMS 631



Detinice

= Prutokova cytometrie (flow
cytometry)

— Mereni vlastnosti proudicich Castic (bunék)

— 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 Detekeni systemy
m Fluidni system

m Separace

mSbeér dat

m Analyza dat

J.P. Robinson Purdue University BMS 631



Technické soucasti

m Detekcni systémy

Fotonasobice (Photomultiplier Tubes (PMTs))
drive 1-2
nyni 3-8

Diody

detekce rozptylu svétla (light scatters)

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






Historie barveni biologickych materialu

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

Anton van Leeuwenhoek pouzil v roce 1719 Safran na
obarveni svalovych bun¢k — Leouwenhoek

Microscope
(circa late 1600s)




Historie barveni biologickych materialu

Paul Ehrlich - 1879 pouZil kysela a zdsadita barviva pro
odliSeni acidofilnich,eosinofilnich a neutrofilnich
leukocytii

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

Kdhler's Oﬂginal Woodcut Olympus IX70 Filter

Inverted Tissue Culture

Microscope R Tungsten
Halogen
Peltier-Cooled ‘ —Lamphouse

CCD Camera

Inverted

| Microscope
= Condenser/Lamphouse

| S Pillar

DIC Prism and Phase Ring
Condenser Turret

Mercur&)(enon
Arc Lamp

Housing
Binocular

Observation
Tube

Beamsplitter

35-Millimeter
Camera
System
1

August Kdéhler
(1866-1948)

Stage Focus Microscope
Meghanlsm Base/Frame

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



Moldavan vubec svuj cell passing through the
capillary tube, register itself

,,pOéI’taé bU nék“ SeStrOJ I I . autgmatica”y on the

Ve Svém élanku pOpisuje photoelectric apparatus, thus
’ creating a micro-current which

mnoho problémf’J, ale can be amplified and recorded.”

zadné vysledky. \/

Andrew Moldavan
;o , “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

J.P. Robinson Purdue University BMS 631



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

“Moreover, when Type Il and |11
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 111 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 microskopu

I'* oo Acid Fuchsin
NaO3S |
S
Acid magenta
HzN =C
=<j; Acid rubin

NaogsJ\\ cus  Acid roseine

Absorption Max 540-545




von Bertalanfty & 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,

(CH3)2N~©[ CD» N(CHz), Absorption Max 467 nm
H

J.P. Robinson Purdue University BMS 631




Gucker - 1947

Vyvinul prutokovy cytometr pro detekci baktérii v
aerosolu.

Utajena prace vynikala beéhem Druhé svétove valky
a byla publikovana v roce 1947.

Cilem byla rychla detekce vzdusnych spor a baktérii
behem valecného konfliktu.

Instrument: Proudi vzduch prochazel skrz
osvétlenou komurku. Jako zdroj svétla slouzila
lampa ze svetlometu a pro detekci byl pouzit
fotonasobic.

nson Purdue University BMS 631



P.J. Crossland-Taylor

@ . . “Provided there is no turbulence,

,,S heath F | oW p r'NCi p the wide column of particles will
then be accelerated to form a

Ext. dlam. narrow column surrounded by

o fluid of the same refractive index

RS which in turn is enclosed in a

= tube which will not interfere with

observation of its axial content.”

\/

A Device for Counting Small Particles

o @ suspended in a Fluid through a Tube
(:; ArTEMPTS to count small particles suspended in
- ('. fluid flowing through a tube have not hitherto been
> B 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

alhuaa~d aAawAne a martinnlaw cantian Aar a narraw f11ha

P. J. CrosLAND-TAYLOR®*

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

No. 4340 January 3, 1953 NATURE

(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




Wallace Coulter

= Wallace Coulter -
Coulter orifice - 1956 -

m (patent 1953) — méreni
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 bunek do ~ 1950

Rozmery jsou 3x3x0.1 mm. Obvykle jsou Cervené
krvinky (1 x 10%/mm?3 )poditany po nafedéni 1:200

Leukocyty (5x103/mm3) jsou fedény 1:10 v roztoku
lyzujicim Cervené krvinky
Statisticka chyba:

— koeficient variance (CV) je pfi 500 spocitanych burikach
4.4%

— chyba pipetovani a redéni je ~ 10%

(0RO O

1 ~l".’f?’"l‘""'w‘l n LI I e

I
INHHAIE

:'-.'a!f‘f" "R Iq
7S,
W, BT e

Upraveno podle J.P. Robinson Purdue University BMS 631




Roche Innovatis
Cedex

High Resolution Color Image

Visual Labeling
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Beckman Coulter

= Multisizer™ 3&4 COULTER COUNTER®

Digital Pulse Processor
Analog Pulso Processor

Preamp

Metering Pump

Analog
Pulses

/ ‘ Electrolyte
[ /"

TS Internal
Electrode

" External
Electrode

The Coulter Principle Applied in the Multisizer 4




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 electrical current. They
the size of the cell nucleus. are measured by the true cell volume.

E - = -

§ — F"—-—L\ E § = - =

8 EE:. dead call = - ) viable cell

v = - v}

> >
0 10 20 30um 0 10 20 30um

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 méfeného objemu (stejny princip jako Coulter counter) a
separoval pomoci elektrostatického vychyleni.

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

ssssssss

Po t¢ 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

THE
Richard Sweet vyvinul elektrostatickou REVIEW OF SCIENTIFIC

inkoustovou tiskarnu jejiz princip vyuzil INSTRUMENTS
Mack Fulwyler pro svuj bunéény sorter. ===

High Frequency Recording with Electrostatically Deflected Ink Jets*

RicuaRD G. SWEET

Systems Technigues Laboraiory, Stanford Flecironics Labaratories, Stanford University, Stanford, California
NICKEL MAGNETOSTRICTIVE (Received 28 September 1964)
TRANSDUCER CHANGES
LENGTH AT 100-kec RATE

100-ke INPUT,
TO VIBRATE { INK AT 60 psi
NOZZLE
. 2 SIGNAL INPUT
100-kc VIBRATION | CHARGES
0.0035-cm diam. 4 ) INK DROPS

INK JET DIVIDES
INTC DROPS AT
100-kc RATE

RECORDING
+8000 V dc PAPER

—~-8000 YV dc¢

J INTERCEPTED
Q/SURPLUS INK

AIR FLOW
750 cm/sec

1.0 mm

ENCLOSURE (SHOWN RETRACTED)

DIRECTS AIR FROM BLOWS I'16. 3. Ink-drop formation.
ACROSS INK STREAM

I'1G6. 1. Ink-jet oscillograph.

J.P. Robinson Purdue University BMS 631




Mack Fulwyler- sorter




Mack Fulwyler- sorter




© 2005 Wiley-Liss, Inc.

Cytometry Part A 67A:61-67 (2005)

Mack Fulwyler in His Own Words

J. Paul Robinson

Purdue University Cytometry Laboratories, Bindley Biosciences Center, Purdue University, West Lafayette, Indiana

Received 12 July 2005; Revision 15 July 2005; Accepted 15 July 2005

Fic. 1. The Fulwyler instrument as
installed in Dr. Boris Rotman’s Labora-
tory in Brown University, immediately
prior to disassembly in March 2005.
The instrument had not been altered
or moved since installation in 1967,
except for the addition of a laser
instcad of the UV lamp.

MACK FULWYLER IN HIS OWN WORDS

65

April 30, 1968 M. J. FULWYLER 3,380,584
PARTICLE SEPARATOR

Filed June 4, 1965

13

35
COLLAR
PULSE
GENERATOR
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GENERATOR

PROPORTIONAL

5 Sheets-Sheet 1
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19

TO PULSE
GENERATOR

Fe. 4. A page from Fulwyler's
patent on the cell separation technok
ogy patent #3, 380,584 showing the
fundamental components of the in-
vention of the cell sorter.
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INVENTOR,
Mack J Fulwyler
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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:

Moldovan — Fotoelektrické mefeni bunék v kapilare

Gucker — fotoelektrické pocitani bunék

Coultrav pocitac Castic

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

Fulwyler — kvéten 1965 - patent elektrostatického sorteru

Kanetsky — spektrofotometrické méfeni bunék

1965: Fulwyler — listopad 1965 — publikace o bunééné separaci v Casopise Science
1968: Gohde — prvni ¢lanek o fluorescenéni pratokové cytometrii (v némciné)

1969: Gohde — patent

1969: Van Dilla — druhy ¢lanek o fluorescenc¢ni pratokoveé cytometrii

1969: Mullaney — prvni ¢lanek vénujici se popisu rozptylu svétla jako cytometrického
parametru

1969: Heryenberg — tfeti ¢lanek o fluorescencni prutokové cytometrii

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

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 chromozom

Robinson — automatizace klinickych systému — prutokovy cytometr a ¢tecka

¢arkovych kédu

Zdroj — ISAC 2006 —The Wall of History



. K ¢emu to vSechno je... napriklad...

Position Available

FLOW CYTOMETRY TECHNICIAN

Oceanography, MIT

Position Announcements
Submission Forms
Flow C Research Technici
< Submit Job

Flow Cytometer - Research Technician Announcements The chlsholm Laboratory at MIT
The Ocean Biogeochemistry Laboratory at Bigelow Laboratory of Ocean Sciences is seeking an Submit Student Dl H i { i ! fi i i -t
energetic and motivated technician to join our research group, The primary responsibility of the Opportunities (htt :/[web.mit.edu (_:r_HShOIm WWW Is .SEEklng a fLI_|| tlm?
successful candidate will be operation of our highspeed flow cytometer/ cell sorter insupport | i o flow cytometry technician to participate in research involving
of our oceanographic research. This technical position requires extensive knowledge of 0 ities " . " .
cytometric principles, an ability to troubleshoot and maintain analytical instrumentation, prior AR oceanic CVanObaCterla. The pDSItIOﬂ I'EL]UJI'ES a BaChEIUTS

xperience in method devels nt, a willingn nd bility of going t b rate th it i i i i i
;oﬁf:‘;tacl:eter (e:ruaises:::r:ﬁ":l sevaeral wege::}s. aar\d ?:i‘;h deg?eegoaf iel;‘cs::ﬁ:e:i: :ned ¢ Pesitions Offorad degree In science or englneenng and two years experlence'
inde.penr:ience. A wide diversit? of sample types aie an?lyzed ranging from enumerating andl Student Opportunities Appl]cants must have a Soiid backgrﬂund in and experience
sorting single cells from oceanic samples to quantification of cellular rate processes employing . . " . B
fluorogenic assays to combining isotopic methods with flow sorting. Job-Related Links with flow cytometry, including extensive knowledge of
The successful applicant must have at least a B.Sc. degree and 2+ years of demonstrated Career Information hardware; data ana|y5i5, and EXPEFimentatiOH. DutIES
experience with flow cytometric cell sorters as a primary operator. The successful applicant must - - H H H
also be highly organized, have a strong ability to multi-task, be self-confident and independent. ARptcscience Caresrs include maintenance of flow cytometry instruments,
This positiap will initially be for one year with continuation for additional years based upon Careers in Public Policy experimentationl and assisting Uther |ab members With ﬂow
successful job performance.

arly Career Scientists cytometry as needed. Must be able to work as a member of a

Send CV, cover letter, and contact information for 3 references to jobs@bigelow.org. Please PR TP T e . ;
reference (RT-2012-4) in the subject line. Review of spplicants will begin immediately and Programs and multidisciplinary team. Opportunities for travel to field sites
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ABOUTUS 4/9/12 - Job Opportunity: Biological
+ About Us Oceanography Technician

@ Contact Information

Date: April 9, 2012 - 8:00am
® Map & Directions Biological Oceanography - Job Opportunity

The Biological Oceanagraphy Lab is seeking assistance {half-time or more) on Dr.

ANNOUNCEMENTS ‘Welschmeyer's ballast treatment testing project associated with the California
s Employment Maritime Academy (CMA). The duties will include training/execution
ODPOFTURIGSS. many routine chemical and biclogical aceanographic analyses (e.q., DOC/POC,
' Events chlorophyll 3, five organism microscopy, epifiucrescence microscapy, flow
@ News cytometry, bacteria culturing assays, etc.). The employee will travel often
o Sadines between MLML and CMA.

Requirements: the employee must be available for two consecutive 48 hour
periods (or more) each week; full time work is ideal. (Student schedules with
M-W or T-Th classes will not work). A wilingness to work long hours (odd hours)
is mandatory; excellent pipeting skills, notetaking, and spreadsheet skills would be
appreciated (state drivers license is helpful). Pay is $20/h immediately; work will
proceed through summer with possible sampling trips to southern California and
South America.

Please contact Dr. Nick Welschmeyer by email

(Welschmeyer@miml.calstate.adu) for information.




K ¢emu to vSechno je... napriklad...

m 43 miliénu lidi na svété je infikovano virem HIV (WHO)

m  rocné zemre ~ 2 milionu lidi na HIV/AIDS (v Africe je ~ 11 miliénu AIDS sirotk()

m  kvantifikace CD4 T lymfocytl je kliCovy parametr pfi monitorovani léCby

m  Pritokova cytometrie je ,zlaty standard®

m  Optimalizované postupy a zafizeni pro levné (< 3 EUR / vzorek) a rychlé detekce (250
vzorku / den)

m : ,Kill the cost, safe live®

(B)

PDMS
microfluidics




TheScientist

EXPLORING LIFE, INSPIRING INNOVATION

Flow Cytometry On-a-Chip

0 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. ( )

N 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/



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

m Rozvoj techniky umoznujici rychlou a
reprodukovatelnou detekci cytometrickych
parametru.

= Nove 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.cyt
o.purdue.edu/cdroms/gh/HTML/video/video.html?v=Flowtheinvention.wmv e

http://www.cyto.purdue.edu/cdroms/cytol0a/seminalcontributions/fulwyl
er.html

https://www.youtube.com/watch?v=3s512mepKkY

(11| Tube



Shrnuti prednasky

= Uvod do kurzu

m Zdroje literatury

m Historie prutokové cytometrie
m Zakladni principy

Na konci dneSni prednasky byste méli:

1. védét jaké jsou pozadavky pro tento kurz

2. znat zakladni zdroje informaci

3. mit struény piehled o historii priitokové cytometrie

4. orientovat se v nékterych zakladnich principech priitokoveé cytometrie




