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Moznosti detekce

= Bez znacky (label-free)
= Neni nutna derivatizace
= Mensi citlivost

= /Znacené

Popularnejsi

Vyssi citlivost

Ovlivnéni interakce
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Label-free a znacené metody

. . Analytes .0
= SPR imaging A

Gold layer

u |nterfer0metrle Bioreceptors?
= Hmotnostni spektrometrie / Glass
Light piist Light

= S E L D I source detector
= MALDI

Affinity Before Affinity

= Elektrochemie Z|  binding — ss0cation | tndno  bining
= Fluorescenéni uf - : /W—
= Radioaktivni znacky & =
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Mariani, S et al., Anal Bioanal Chem 2014
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Vybér protilatek

= Monoklonalni
= Polyklonalni

= Anti-species (sekundarni)

= Vhodné kombinace zvifecich zdroju — navrh eseje

= Krizova reaktivita
= Nejsou 100%
= Negativni kontroly

= Testovani
— ELISA, WB

= Kvantitativni?

C4700 - Proteinové Cipy

Immunoglobulin classes 1gG, IgM, IgD, IgA IgM, IgA, |9Y7
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Fluorescence

= ExcitaCni vs. emisni spektrum
= Stokesuv posun
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Detekce

= Fluorescencni mikroskop, fotografie

= Detektory CCD/CMOS, fotonasobic, fotodioda
= Skener — vyuziva konfokalniho mikroskopu

= Dynamicky rozsah, HDR/XDR

Incoming Photomultiplier Tube
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Konfokalni mikroskop

| — Photomultiplier
Detector

Vylepseni fluorescencniho

Source

. %?t?‘ctlor
mikroskopu Aperure — -
ut-of-Focus
Stérbina odstifiuje signal z & Bgen

oblasti mimo focus n-Focus
Lepsi ostrost obrazu — Dichromatic —/48

Mirror

detekce signalu z uzkého Objective i Riys | No
’ , , ——— inhole
rozmezi hloubky — konfokalni ’ Aperure

Focal
Planes

Zlepseni rozliseni
Skenovaci technika - laser
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M MASARYKOVA 450 nm Longpass and 500 nm Shortpass Filters Combined

UNIVERZITA 'I ["]
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= Zde jen emisni
= Filter cubes”
= Filter wheels”

To Detector

Emission Filter
Excitation Filter

Dichroic
Mirror/Beamsplitter

From Source

To Sample
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Fluorescencni znacky

Conjugate fluorescence

= Stabilita — photobleaching

Oregon

Fluorescein-EX

||II
FITC

= Kvantovy vytézek — ucCinnost fluor. .

0 2

4 B B 10 12 14

= Kompatibilita s biomolekulami Fluorophores/protein (mol:mof)
= Citlivost na prostredi — pH, polarita, teplota

= Zhaseni
= Stokesuv posun

= Atto, Alexa, Cy, CF, fluorescein, rhodamin
= Komplexy ruthenia

16



MASARYKOVA
UNIVERZITA

Fluorescencni znacky

= Excitacni a emisni vinova délka; kombinace znacCek
= Nastroj Thermo Fisher SpectraViewer
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Important Notes:

[ Show Hover Help
1. Absorbance spectra may be displayed instead of excitation spectra.


https://www.thermofisher.com/cz/en/home/life-science/cell-analysis/labeling-chemistry/fluorescence-spectraviewer.html
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Alternativni luminiscenéni znacky

= Kvantove tecky (QDs) — polovodiCove nanokrystaly
= UCNPs — podobne, dopované lanthanoidy
= ,Upconverze® — anti-Stokesova luminiscence

g . 491 nm 558 nm
>1.0 — 499 nm — 568 nm
‘@ — 519 nm 587 nm
g 0.8 — 534 nm 598 nm
= — 542 e 606 NM
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€04
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C4700 - Proteinové Cipy 11

Ichimura et al., Front. Physiol. 2014
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UCNPs — multiplexing

= Detekce a klasifikace protilatek proti viraim z krve
= V 96-jamkovych destiCkach, dve barvy znacek

00 pm — Anti-higM

Y | B

::: ) —— Bio-Ag
Sl Xrxxxx xzxzxx—SA

®77@®
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@ higG high ‘ Anti-higG . HSA
. H1N1 antigen . H5N1 antigen @ AdHX2 . AdHX5

C4700 - Proteinové &ipy Kale et al., Anal. Chem. 2016
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Konjugace znacek

= Vyuziti aktivovanych znacek

-NHS ester
-COOH

Maleimid

Azid

|sothiokyanat
Hydrazid
Sukcinimidyl ester

= Pomér F/P

oLt
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Amplifikace signalu

= RCA - Rolling Circle Amplification
= TSA — Tyramide Signal Amplification

Conjugate
Detection Ab
Analyte

Capture Ab

6 E. coli O157:H7 QF biotinyl tyramide
Shao et al., J Biomed Biotechnol. 2003
Y antibody (" Streptavidin-Cy3
C4700 - Proteinové ipy Aydin et al., J. Food. Prot. 2014 14
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Typy Cipu - biomolekuly

= DNA —tistene i syntetizovane
= Peptidove - tistene i syntetizované
* Proteinove — pouze tistene

= Cell-free exprese
= Glykanové — interakce s cukry
= Bunecné Cipy

Protein Microarray

WWW.INNOPSYS.com Hall et al., Mech Ageing Dev. 2007



MASARYKOVA
UNIVERZITA

On-chip cell microarray

Bunécna array

a Live-cell microarray technology

3D microstructures

Cavities & micro/nanowells
Planar spots

Material arrays
(natural)

Material arrays
(syntheﬁc)

C4700 - Proteinové Cipy

Tubing Interface

<2

Cell-cell interaction

Single cell microarray

- 99

/ Adherent cells

\ 3D microarray

Hydrogels

Applications

Cell capture & phenotyping

Cell-surface interaction

<

Li et al, Microarray Technology 2016

Cell-substance interaction
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Jiné formaty

= Dot-blot
= Microspot ELISA
= Casticové (microbead) eseje
Fluorescenc¢né kdédované
castice
= V ELISA destiCce
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Zpracovani a vyhodnocovani dat — ,,big data“

= Slozité
= Bioinformatika, statistika
= Open-source — R, Bioconductor
= Specializovany SW — vétsinou DNA Cipy
= Mnoho komercnich i open-source
PMA — Protein Microarray Analyser
PAA — Protein Array Analyser — R package
= GenePix - standard
= Mapix



Scanned array image (using AGC mode)
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ArrayPro Analyzer software

Extracted raw data

Protein Microarray Analyser software

Data import "’ 1 | Biomarker

Neighbourhood
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IScard prob ematic arrays
selectFeatures() Y.
Feature — { Pin-to-pin }
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p rese |ect| on normalization

Y
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normalization

Y

Data consolidation

PAA workflow; http://www.ruhr-uni-bochum.de/mpc/software/PAA/ *

preselect()

Filtered high quality data

Da Gama Duarte et al., BMC Res Notes 2018
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Zpracovani obrazovych dat

= Nalezeni spotu, segmentace obrazu
= Pozadi — lokalni vs. Globalni

= Kvantifikace — prumér, median

= Poméry signall
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Normalizace, vyhodnoceni dat

= KorelaCni diagram — Scatter plot
= Normalizace
= Medianova
= Kvantilova
= Lowess - locally weighted scatterplot smoothing

= Diferencialni exprese proteinu
= PCA — principal component analysis
= Shlukova analyza (clustering)
= Tree plots, dendrogramy, heatmapy
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Standardizace formatu pro prenos dat

= ATF, GenePix Results .gpr

= http://www.cryer.co.uk/file-
types/a/atf/genepix file formats.htm

ATF 1.0

8 5

Type=GenePix ArrayList V1.0

BlockCount=4

BlockType=0

Supplier=Scienion AG

Blockl= 8000, 8000, 200, 14, 750, 15, 750
Block2= 8000, 23500, 200, 14, 750, 15, 750
Block3= 8000, 39000, 200, 14, 750, 15, 750
Block4= 8000, 54500, 200, 14, 750, 15, 750
Block Row Column 1ID Name


http://www.cryer.co.uk/file-types/a/atf/genepix_file_formats.htm
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Fluorescencni skener Innopsys InnoScan 1100 AL

= 3lasery, 3 PMTs — simultanni mereni 3 znacCek
= 488, 532, 635 nm
= Rozliseni 0.5 um/pix az 40 pm/pix
= 16 bit rozsah (20 bit XDR — dynamicky rozsah 10°¢)
= Autoloader pro 24 sklicek

Laser A (nm) 488 532 635
Filter (nm) 520/5 572/34 675/37
Cy2 Cy3 Cyd
fﬁggﬁiies Alexa 488  Alexa555  Alexa 647

FITC Sytox Orange Drag 5

C4700 - Proteinové Cipy 24
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Dekuji za pozornost

Financovano z projektu FRMU: Inovace vyuky vytvorenim laboratorni
ulohy ,Detekce rakovinnych markeru prostrednictvim proteinovych Cipu®



