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Data Analysis
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Vicebarevn¢ analyzy generuyi
mnoho dat...
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Data Analysis
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Analyza hlavnich komponent

I = Analyza hlavnich komponent (Principal
Component Analysis, PCA) je v teorii signalu
I transformace slouzici k dekorelaci dat. Casto
se pouziva ke snizeni dimenze dat s co
nejmensi ztratou informace. PCA je mozno
najit take jako Karhunen-Loeveho

transformaci nebo Hotellingovu transformaci.
]

http://cs.wikipedia.org/wiki/Anal%C3%BDza_hlavn%C3%ADch_komponent
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! Kompenzace
.



Kompenzace fluorescenCniho
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Kompenzace fluorescencniho
signalu
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Co je problem pr1 vicebarevne
detekc1?

Fluorescence Intensity

PE 580/30 Bandpass

FITC 530/40 Bandpass
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Kompenzace fluorescencniho
signalu pi1 vicebarevne detekci

Table 1.14.1

Typical Spillover Matrix for a Three-Color
Compensation?

Detector
Fluorophore
Green Orange Red
FITC 1.000 0.180 0.040
PE (0.009 1.000 (0.213
PE-Cy5 (.005 0.029 1.000

@Note: The diagonal elements are 1, since the contribution of each
fluorophore to its cognate detector is defined to be 100%. In this table, the
FITC into PE spillover is 18%; the PE into FITC spillover 1s 0.9%.

Current Protocols in Cytometry
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Single Cell Mass Cytometry

Mebulize Single-Cell Droplets —
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Single-Cell Mass Cytometry of Differential Inmune and Drug

Responses Across a Human Hematopoietic Continuum
Sean C. Bendall, et al.

Science 332, 687 (2011);



Single Cell Mass Cytometry

C Mass Cytometry*
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Single-Cell Mass Cytometry of Differential Immune and Drug
Responses Across a Human Hematopoietic Continuum
Sean C. Bendall, et al.

Science 332, 687 (2011);



http://www.cytobank.org/nolanlab/

flow cytometry data sharing and
analyzing over the web
O Cytobank
]


http://www.cytobank.org/index.html?slider1=1

! Aplikace prutokove cytometrie
L



ANALYZA NUKLEOVYCH KYSELIN
bunécény cyklus a ploidyta
analyza ziomU DNA
inkorporace BrDU

exprese cykling

analyza denaturace DNA

ANALYZA BUNECNEHO FENOTYPU
imunofenotypizace pomoci CD antigen®
(detekce diferenciacnich a nddorovych marker()
detekce cytokinovych receptoru

CYTOGENETIKA
analyza chromozému

STUDIUM BUNECNYCH FUNKCI
viabilita

stanoveni infracelularniho pH

analyza organel a cytoskeletu
stanoveni membrdnového potencidlu
oxidativni vzplanuti

stanoveni intraceluldrniho Ca2+
stanoveni intraceluldrnich cytokint
Natural Killer ligace znacenych bunék
analyza reportérovych genu

K. Soucek Bi9393 Analyticka cytometrie



Biologicke aplikace prutokove
cytometrie

= analyza DNA
= analyza buné&gnych funkci
= fluorescen¢ni proteiny

K. Soucek Bi9393 Analyticka cytometrie



Co je dulezité pi1 pripraveé vzorku a
znaceni. ..

m Postup pripravy vzorku a znaceni nelze
zobecnit — zavisi na typu bunek a konkretni
analyze
— suspenze jednotlivych bunek
— vitalni znacCeni
— fixace (etanol, formaldehyd)

— permeabilizace (detergenty)
— difuze
— aktivni transport




Analyza bunééného cykiu

« jedna z nejstarsich aplikaci flow cytometrie, stanoveni faze
bunécného cyklu podle mnozstvi DNA

- prutokova cytometrie je vhodnd metoda pro rychlou a
pfesnou determinaci bunééného cyklu

- jednoduchym zpuUsobem je DNA obarvena fluorescencni
barvou specifickou pro DNA.

- Propidium iodide

l 4',6-diamidino-2-phenylindole (DAPI)

- dramaticky zvysuji fluorescenci po vazbé na DNA. Je
nutnd permeabilizace cytoplasmatické membrany .

- Hoechst 33342

« Vybrant® DyeCycle™

« DRAQS5

« Quaternary benzo[clphenanthridine alkaloids (QBAS)

I. Slaninova, J. Slanina and E. Taborska, "Quaternary benzo[c]phenanthridine alkaloids--novel cell permeant and red
fluorescing DNA probes," Cytometry A, vol. 71, no. 9, pp. 700-708, 2007.

- mohou byt pouzivany pro znaceni viabilnich bunék.

K. Soucek Bi9393 Analyticka cytometrie
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Analyza histogramu bunécnéeho cyklu

B nepouziva se bézna analyza pomoci usecek (regionu) v
histogramu

m je nutné pouzivat specialni software pro modelovani analyzu
distribuce jednotlivych fazi
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ModFit LT~ @

An impressive new version of the industry standard.
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MultiCycle AV
fits 6 different
cell cycle models
automatically.
The variability in
results 1s one aid
to assessing con-
fidence in S and
G2 phase esti-
mates. Display
of statistics is

optional.

MultiCycle for Windows

Advanced DNA Cell Cycle Analysis Program
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MultiCycle suggestions (a guideline only):

An ancuploid DNA content is observed.
i

DIFLOID CYCLE

MeanGl= 65507
CViGEl= 3419
TG =E3006

MeanG1=125.413
CVGEL - 24d%
TSl = 008l

The aneuploid %8=17.4, %¥Gz=11.7

The S Phase confidence is good
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%51 =T70430

Mean52=205.264
CWiGEl= 3675
FE1=11704

G2/G1=192%
T Tot= PE462
DL = La07%

Ava, %= 15,600
A= 11,423
% Agg. = 6077
ChiSq= 2194
Cell Meou=72271
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A summary inter-
pretation clearly
states results, A
built-in decision
tree helps take
the guesswork
out of evaluating
the quality of the
cell cycle analysis.
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COmOn
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Aneuploidie je vyznamny
diagnosticky marker

Nurnber

1600
[
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File analyzed: SAMPLE2.FCS
Date analyzed: 16-Oct-2006
Model: 2DA0On_DSD_ASD
Analysis type: Automatic analysis

Diploid: 57.22 %
Dip G1: 70.35 % at 75.05
Dip G2: 5.60 % at 150.10
Dip S: 24.05 % G2/G1: 2.00
%CV: 3.02

Aneuploid 1: 42.78 %
Anl G1: 83.63 % at 100.15
Anl G2: 5.87 % at 200.30
Anl S: 10.50 % G2/G1: 2.00
%CV:5.02 DI: 1.33

Total Aneuploid S-Phase: 10.50 %
Total S-Phase: 18.25 %
Total B.A.D.: 11.22 %

Debris: 19.13 %

Aggregates: 3.96 %

Modeled events: 31253

All cycle events: 24037
Cycle events per channel: 190
RCS: 0.842
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Analyza ploidity u vysSich rostlin

Nicotiana tabacum Alstroemeria caryophyllacea Zea mays

& | v
F /en.wikipedia.org/wiki/Image:Nativ

Alstroemeria (:alynphyllé(:r.m
Ecology & E\mlulinnﬂry Biology Consenmtory.
UConn, Richard Sanders, Jan 2000

—
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http://upload.wikimedia.org/wikipedia/en/7/78/Native_American_tobacco_flower.jpg
http://upload.wikimedia.org/wikipedia/en/7/73/Corntassel_7095.jpg

Analyza inkorporace BrdU

m bromodeoxyuridin se inkorporuje do DNA namisto
tymidinu behem S-faze

m po fixaci a ¢astecné denaturaci DNA je mozné BrdU
detekovat pomoci specifickeé protilatky znacené
fluorochromem

m v poslednim kroku mizeme obarvit DNA

K. Soucek Bi9393 Analyticka cytometrie
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Analyza DNA a RNA

Pyronin Y vs. Hoechst 33342

- Pyronin interaguje s ds RNA a DNA ale
jeho vazba na DNA je inhibovana
pritomnosti Hoechst 33342

m Acridine orange

- pri interakci s RNA emituje Cervené
svéetlo a pri interakci s DNA zelené

-
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Detekce intracelularnich proteinu v
kombinaci s detekci DNA

1000 = 1gG 400 = DI|7 « E|[7A = |7Blsg
= e 2R Y r-
S 800 o4 4 - 4 E |4 7.
2 i, F PN . i
S 600 4| N S TS O
@ L T Ak &
c 400 _ i - J f I
E" | _f-
g N
™
| | | | | | | | |

0 400 800 0 400 0 400 O 400 O 400
DNA content

Current Protocols in Cytometry

| G,Mo— » .
200 — .0 400 | | FEb || HUE
l g SENe 30t
I



Detekce mitotickych bunék

m Histone H3 je specificky fosforylovan
behem mitozy

m dvojité znaceni DNA vs. H3-P

[
l identifikuje populaci bunek v M-fazi
N

10005 -

1[10—

13




Analyza bunéCnych funkci

m Prutokova cytometrie umoznuje
vicebarevnou analyzu vitalnich bunek




Detekce viability

® jedna z nejjednodussich analyz
= funguje na principu:

— detekce membranové integrity - neprichodnosti nékterych
fluorescencnich znacek cytoplazmatickou membranou Zivych
bunék — propidium iodide, ethidium bromide, 7-amino
actinomycin D

— detekce fyziologického stavu bunék — pouziti fluorescencnich
znacCek barvicich pouze zivé bunky - Rhodamine-123, Calcein-AM

= ethidium monoazide — |ze jim obarvit mrtvé bunky a nasledné
fixovat

m Pomoci LDS-751 (laser dye styryl-751) je mozné odlisit mrtvé
bunky i po fixaci

LIVE/DEAD® Fixable Dead Cell Stain Kits . . .
| IXabie bea e alin \ItS ‘aanItrogen

Reactive dye Excitation source Ex* Em*
blue fluorescent reactive dye (L23105) uv 350 450
violet fluorescent reactive dye (L34955) 405 nm 416 451
aqua fluorescent reactive dye (L34957) 405 nm 367 526
yellow fluorescent reactive dye (L34959) 405 nm 400 575
green fluorescent reactive dye (L23101) 488 nm 495 520
red fluorescent reactive dye (L23102) 488 nm 595 615
far red fluorescent reactive dye (L10120) 633/635 nm 650 665
near-IR fluorescent reactive dye (L10119) 633/635 nm 750 775

*Approximate fluorescence excitation (Ex) and emission (Em) maxima, in nm.
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Pfenos signdalu pomoci Ca?*

¢ CY*OSO' (koncentrace - ,klidova" 100 nM vs. 1-10 uM aktivovand)
e [Ca?*]. aktivuje proteinkindzu C
einteraguje s ,,Ca?* - binding proteins"

.signaling molecule

w G-protein-linked ) inositol phospholipid
receptor activated
phospholipase C

diacylglycerol

protein

activated G-protein ®) (P) kinase C
o subunit inositol ®
1,4,5-trisphosphate O .Ca2+
(IP,) © ®

open Ca2+
channel

endoplasmic
reticulum

Alberts, B. et.al. Essential Cell Biology, 1998

K. Soucek Bi9393 Analyticka cytometrie



Prenos signdlu pomoci Ca?*
eJadro
e [Ca?"], interaguje s ,,Ca?* - binding proteins*

disease states

Malviya, A. N. (1998) Cell 92: 17-23.

K. Soucek Bi9393 Analyticka cytometrie



Prenos signdlu pomoci Ca?*

e Mitochondrie
e Mmitochondridlni retikulum®*
e [Ca?*]. => [Ca?],, <=> AY,, => apoptdza

K. Soucek Bi9393 Analyticka cytometrie
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Lajisténi vhodnych podminek pro detekci [Ca?*],
estandardizace barveni a kalibrace

etfemperace vzorku po celou dobu méreni
e standardizace zpusobu pridavani induktoru

- Zlepseni rozpustnosti AM estery modifikovanych
indikatoru (BSA, Pluronic ® -127)

- inhibice aktivniho vylucovani indikatoru bunkou
(Probecid)

- pro kalibraci vhodné AM estery modifikovane
cheldtory (BAPTA-AM)

K. Soucek Bi9393 Analyticka cytometrie
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Kalibrace

(pro jednu vinovou déelku)
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Detekce intracelularniho pH

® Fluorescencni znacky menici intenzitu
fluorescence v zavislosti na pH

= SNARF-1, BCECF
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Detekce intracelularniho pH

m Nutna kalibrace pomoci draslikovych
pufru a ionoforu (nigericin)
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Detekce poctu bunécneho déleni

m Nespecifické fluorescencéni oznaceni proteinl pomoci
carboxyfluorescein diacetate succinimidyl ester
(CFDA-SE nebo CFSE)

o Q
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Detekce poctu bunécneho déleni
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Detekce reaktivnich kyslikovych
skupin

I m Reaktivni kyslikové skupiny hraji klicovou roli
v celé radé biologickych procesu
- — posttranslacni modifikace proteinu
— regulace transkripce
l — regulace struktury chromatinu
— prenos signalu
— funkce imunitniho systému
— fyzicky a metabolicky stres
| -
l — neurodegenerace, starnuti




4 e~ reduction to water

Unreactive at STP, but a
great electron acceptor
Biological activation via
radicals, transition metals
Generally, radical
intermediates are enzyme-
bound

Reacts with virtually any molecule at diffusion-limited rates
The molecule that makes ionizing radiation toxic

Actually a chemical reductant
Not so terribly reactive with most biomolecules
Mitochondrial superoxide the major source of
- active oxygen
Maintained at very low concentration
Superoxide dismutases

Not so terribly reactive with most biomolecules
Maintained at very low concentration

Catalases, peroxidases, GSH, eftc...
© Simon Melov



—— Potential sites of intervention

Neurodegeneration

Energy Vascular Tone
_ _ Crisis
Mitochondrial Cardiac Output

Damage
/| \ Sensory Acuity
Oxidative N
Stress l — Cell Death Skin Thickness
DNA Bone Density

Damage
Endocrine Function
. |
Oncogenesis wune Function

Cancer

© Simon Melov



Hydroethldlne

7 N\ NH, 02'
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CH,CH,

Example: Neutrophil Oxidative Burst

© J. P. Robinson, Purdue University



DCFH-DA—— DCFH— DCF

2’,7’-dichlorofluorescin diacetate

o o]
CH3-C- o , O-C-CH3
(o *cl 2’,7-dichlorofluorescin
» COOH H [o) OH
O ( Fluorescent
Cellular Esterases C ~cl
—) COOH 2’ 7’-dichlorofluorescein
Hydrolysis C(
H,0,
DCEH-DA Oxidation

: Neutrophils

B

' 80

" Monocytes

: ' Control \ PMA-stimulated PMN

: ﬂ 60
0 /
e

: c

“|  Lymphocytes S40
[}

L o
98 Soat

0 ha

log FITC Pluorescelite 1000

© J. P. Robinson, Purdue University



.pcri-pa  OXxidative Burst
- DHR-123
- HE
7 +1 (B)
& g -
o0 o0 q0 102 o8 o4
DHR-123 (FL1-Hj
=1 (©) Key Name
o —_ K/72h+PMA
02 —_— ATRA/72h+PMA
5o —_ DMSO/72h+PMA
e — NaBT/72h+PMA
C ] o vit. D3/72h+PMA
l TR R PRI
HE (FL2-H)
K. Soucek Bi9393 Analyticka cytometrie



m "for the discovery and development of the green fluorescent
protein, GFP"

Photo: UCSD

Henriksson/SCANPIX Henriksson/SCANPIX
Osamu Shimomura Martin Chalfie Roger Y. Tsien
T 1/3 of the prize 1 1/3 of the prize M 1/2 of the prize
USA USA USA
Marine Biological Columbia University University of California
Laboratory (MBL) Mew York, NY, USA San Diego, CA, USA;
Woods Hole, MA, USA; Howard Hughes Medical
Boston University Medical Institute
School

Massachusetts, MA, USA

b. 1928 b. 1947 b. 1952
{in Kyoto, Japan)

http://nobelprize.org/nobel_prizes/chemistry/laureates/2008/



Fluorescencni proteiny

= bioluminescence resonance energy transfer (BRET)

ey

Aequorea victoria - meduza zijici ve vodach na pobrezi Severni Ameriky.

— je schopna modre svétélkovat (bioluminescence). Ca?* interaguje s

fotoproteinem aequorinem.
— modré svetlo excituje green fluorescent protein.

Renilla reniformis — koral zijici ve vodach na severnim pobfezi Floridy.

— luminescence vznika degradaci coelenterazinu za katalytického pusobeni
luciferazy.

— modré sveétlo excituje green fluorescent protein.

Aequorea victoria “Crystal jelly Renilla reniformis "Sea Pansy"

http://www.whitney.ufl.edu/species/seapansy.htm



Fluorescencni proteiny

@ Osamu Shimomura
— 1961 objevil GFP a aequorin

g :
Aeéquorin

http://www.conncoll.edu/ccacad/zimmer/GFP-ww/GFP2.htm



Fluorescencni proteiny;

m Douglas Prasher
m Martin Chalfie

Science. 1994 Feb 11;263(5148):

Green fluorescent protein as a marker for
gene expression.

Chalfie M, Tu Y, Euskirchen G, Ward WW,
Prasher DC.

Department of Biological Sciences, Columbia
University, New York, NY 10027.

| A complementary DNA for the Aequorea
victoria green fluorescent protein (GFP)
produces a fluorescent product when
expressed in prokaryotic (Escherichia
coli) or eukaryotic (Caenorhabditis
elegans) cells. Because exogenous
substrates and cofactors are not required
for this fluorescence, GFP expression
can be used to monitor gene expression
and protein localization in living
organisms.

P MICE EXPRESSING GFFP


http://www.in-cites.com/papers/DrMartinChalfie.html

Fluorescencni proteiny

With GFP As Tracer

_(aene For
Protein

Protein With &FP

e ———— A -
Slop Code Shop Code
N For Profein For Protein

http://www.conncoll.edu/ccacad/zimmer/GFP-ww/GFP2.htm




KODAK X-SIGHT 650 and 761 Nanospheres,
KODAK In-Vivo Multispectral Imaging System

KODAK X-SIGHT 640 LSS Dyes in vivo with Hasegawa, S., Yang, M., Chishima, T., Miyagi, Y., Shimada, H., Moossa, A. R., and

x-ray overlay Hoffman, R. M. In vivo tumor delivery of the green fluorescent protein gene to report
future occurrence of metastasis. Cancer Gene Ther, 7: 1336-1340, 2000.
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Fluorescent proteins from
nonbioluminescent Anthozoa species
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Fluorescencni proteiny
m Sergey A. Lukyanov
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AZ068K mutation

Ohbligate tetramer of Discosoma RFP Monomeric BFP (mRFP1)

CREATING NEW FLUORESCENT
PROBES FOR CELL BIOLOGY

Jin Zh.’mg ¥, Robert E. f.'timlr:!'x'ﬂ’. Altce Y. Ty rx"' amnd Roger Y. Tsien b

a
. ¢

NATURE REVIEWS | MOLECULAR CELL BIOLOGY VOLUME 3 | DECEMBER 2002 |



Table 1 | Properties of the best FP variantsa.P

Source laboratory

Excitation®

Emissiond

Class Protein (references) (nm) (om) Brightness®  Photostabilityf pKa Oligomerization
Far-red mPlum3 Tsien (5) 590 649 4.1 53 <4.5  Monomer
Red mGCherry? Tsien (4) 587 610 16 96 <45  Monomer
tdTomato? Tsien (4) 554 581 a5 98 4.7 Tandem dimer
mStrawberry? Tsien (4) 574 596 26 15 <45  Monomer
J-Redh Evrogen 584 610 8.8 13 5.0 Dimer
DsRed-monomer®  Clontech 556 586 35 16 4.5 Monomer
Orange mOrange? Tsien (4) 548 562 49 9.0 6.5 Monomer
mKO MBL Intl. (10) 548 559 317 122 5.0 Monomer
Yellow-green mGitringl Tsien (16,23) 516 529 59 49 5.7 Monomer
Venus Miyawaki (1) 515 528 53" 15 6.0 Weak dimer!
YPetd Daugherty (2) 517 530 go” 49 5.6 Weak dimer!
EYFP Invitrogen (18) 514 527 51 60 6.9 Weak dimer!
Green Emerald? Invitrogen (18) 487 509 39 0.69k 6.0  Weak dimer
EGFP Clontech! 488 507 34 174 6.0  Weak dimer!
Cyan CyPet Daugherty (2) 435 477 18" 59 5.0 Weak dimer!
mGFPm™ Tsien (23) 433 475 13 64 4.7 Monomer
Ceruleand Piston (3) 433 475 27 36 4.7 Weak dimer!
Uv-excitable green  T-Sapphired Griesbeck (6) 399 511 26" 25 4.9 Weak dimer!

#An expanded version of this table, including a list of other commerially available FPs, is available as Supplementary Table 1. ®The mutations of all comman AFPs relative to the wild-type protein are
available in Supplementary Table 3. Major excitation peak. 9Major emission peak. ®Product of extinction coefficient and quantum yield at pH 7.4 measured or confirmed (indicated by *) in our laboratory
under ideal maturation conditions, in (mM e cm)-1 (for comparison, free fluorescein at pH 7.4 has a brightness of about 62 (mM « tm)-1). Time for bleaching from an initial emission rate of 1,000 photens/s
down to 500 photons/s (t; ,: for comparison, fluorescein at pH 8.4 has t, 5 of 5.2 5); data are not indicative of photostability under focused laser illumination. ¥Brightest in spectral class. "Not recommended
{dim with poor folding at 37 °C). 'Citrine YFP with A206K mutation; spectroscopic properties equivalent to Citrine. IGan be made menomeric with A206K mutation. KEmerald has a pronounced fast bleaching
component that leads to a very short time to 50% bleach. Its photostability after the initial few seconds, however, is comparable to that of EGFP. IFormerly sold by Clontech, no longer commercially available.
mEGFP with A206K mutation; spectroscopic properties equivalent to EGFP.

A guide to choosing fluorescent proteins

Nathan C Shaner'2, Paul A Steinbach ¥ & Roger Y Tsien!+4

NATURE METHODS | VOL.2 NO.12 | DECEMBER 2005 |
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Fucci

(fluorescent ubiquitination-based cell cycle indicator)
cells

- mK02-Cdt1(30/120)
il mAG-Geminin(1/110)

“ 265 Proteosome

»  Poly-ubiquitin chain

e

Chemistry & Biology 15, February 2008 ©2008 Elsevier Ltd

Ubiquitin E3 ligase complexes

G1 - APCCdnl

S, G2, M- SCF5kp2 Nature Methods - 5, 283 (2008)




Fucci

mKO2-
hCdt1
(30/120)

mAG-
hGem
(1/110)

G1

G1/S

Flu. intensity of mAG Hoechst 33342

Visualizing Spatiotemporal Dynamics
of Multicellular Cell-Cycle Progression

Asako Sakaue-Sawano, ' Hiroshi Kurokawa, ' Toshifumi Morimura,? Aki Hanyu,® Hiroshi Hama,! Hatsuki Osawa,’
Saori Kashiwagi,2 Kiyoko Fukami,* Takaki Miyata,® Hiroyuki Miyoshi,” Takeshi Imamura,® Masaharu Ogawa,?

Hisao Masai,? and Atsushi Miyawaki?-2.*

Laboratory for Cell Function and Dynamics

2Laboratory for Cell Culture Development
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ALife Function and Dynamics, ERATO, JST, 2-1 Hirosawa, Wako-city, Saitama 351-0198, Japan

“School of Life Science, Tokyo University of Pharmacy and Life Science, 1432-1 Horinouchi, Hachiaji, Tokyo 192-0392, Japan
“Departments of Biochemistry, The Cancer Institute of the Japanese Foundation for Cancer Research, 3-10-6 Arake, Koto-ku,

Tokyo 135-8550, Japan

SDepartment of Anatomy and Cell Biology, Nagoya University Graduate School of Medicine, 65 Tsurumai-cho, Syowa-ku,

Magoya, Aichi 466-8550, Japan
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KODAK X-SIGHT 650 and 761 Nanospheres,
KODAK In-Vivo Multispectral Imaging System

KODAK X-SIGHT 640 LSS Dyes in vivo with Hasegawa, S., Yang, M., Chishima, T., Miyagi, Y., Shimada, H., Moossa, A. R., and

x-ray overlay Hoffman, R. M. In vivo tumor delivery of the green fluorescent protein gene to report
future occurrence of metastasis. Cancer Gene Ther, 7: 1336-1340, 2000.



IN VIVO molekularni vizualizace
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In vivo imaging of siRNA delivery and silencing
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Targeting proteins & fluorophores

Streptavidin

i

Alto565

The Fluorescent Toolbox for Assessing
Protein Location and Function

Ben N. G. Giepmans,™” Stephen B. Adams,” Mark H. Ellisman,’ Roger Y. Tsien™™

SCIENCE VOL 312 14 APRIL 2006




Emission (nm): 410-490

Fluorophore: Hoechst
Targeting: direct affinity
Target: DMNA
Structure: nuclei
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golgi
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p-actin
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REVIEW

The Fluorescent Toolbox for Assessing
Protein Location and Function

Ben N. G. Giepmans,™* Stephen R. Adams,” Mark H. Ellisman," Roger Y. Tsien™

SCIENCE VOL 312 14 APRIL 2006



biarsenical-tetracysteine system

m Nefluorescencni, membranove
permeabilni biarsénova znacka vytvari
kovalentni fluorescencni komplex s
Jakymkoliv intracelularnim proteinem
obsahujicim kratky tetracysteinovy
motiv (CCPGCC)




Barsenical dye CHoxXAsH

Tatracysteina- 380
comphax exsitation
mairmem (nm)

Tetacystere- 430 528 608
complax amission
FTERMIFTLIFTY (i)

Mature Reviews | Molecular Cell Biology

; biarsenical-tetracysteine system
33
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Click azide/alkyne reaction
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http://www.invitrogen.com/site/us/en/home.html

Aplikace Click-IT (Invitrogen)

Multiplex imaging with Click-iT® RNA
assays.

NIH3T3 cells were incubated with 1 mM EU,

formaldehyde-fixed, and permeabilized with

Triton® X-100. EU incorporated into newly
synthesized RNA (red) in some cells was
detectied using the Click-iT® RNA Alexa
Fluor® 594 Imaging Kit. Tubulin (green)

was detected with anti-tubulin mouse IgG9

and visualized with Alexa Fluor® 488 goat

anti-mouse IgG. Nuclei (blue) were stained

with Hoechst 33342.




(proliferace)

Aplikace Click-IT (Invitrogen)
analyza syntezy DNA
L



3H-thymidine

Tritiated (3H) thymidine




3H-thymidine

 Original method for measuring cell
proliferation

* Radioactive

* Not compatible for multiplexed analyses
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BrdU
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Br
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BrdU

Acid or DNase mmmp>
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BrdU

* Non-radioactive

* Multiplex compatible but, strand separation
requirement for anti-BrdU access, can affect:

* Ability for other antibodies to bind
* Morphology

* Ability for dyes that require dsDNA to
bind efficiently, i.e., cell cycle dyes

(Br)




Click-iT™ EdU
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EdU (5-ethynyl-2'-deoxyuridine)
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Click-iT™ Edu

* Non-radioactive

* No DNA denaturation required

« Simplified protocol

* Small molecule detection

» Multiplex compatible, including
 Other antibodies

* Dyes for cell cycle analysis




Shrnuti prednasky

= analyza DNA
® analyza bun&enych funkci
m fluorescencni proteiny

Na konci dneSni prednasky by jste méli:

1.  védét jakym zpisoben je mozné analyzovat bunéény cyklus.
2. umét navrhnout dalSi parametr kombinovatelny s DNA analyzou.
3. znat priklady bunécnych funkei které je mozné analyzovat na pritokovém

cytometru.

4.  védeét co jsou to fluorescencni proteiny a jaké jsou vyhody jejich vyuziti v
bunécné biologii.

5.  coje to click-IT.

K. Soucek Bi9393 Analyticka cytometrie
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