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Proteinové Cipy (microarrays)

= Multiplexni analyza proteinu — proteomika

= Mapovani proteomu, profilovani exprese

= Screening interakCnich partneru/inhibitoru apod.
= Detekce diagnostickych markeru

= Miniaturizace

= High-throughput

= Nizka spotreba vzorku

= Selektivita a citlivost é

= VD (In-vitro diagnostika)
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= Genom - DNA
= Transkripce
= Modifikace
= Sestfih
= Transkriptom - mRNA
= Translace
= Modifikace
= Proteom
= Korelace?
= Funkce Boans ommtamee
. Dynamicky systém A
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Mﬁ“ﬁﬁrﬁ‘éfﬁ“ Aplikace - motivace:
ImmunoCAP® ISAC

= Méreni specifickych IgE
112 alergennich komponent z 51 zdroju
30 ul krevniho séra, 3 h

- —— . ImmunoCAP ISAC brochure.
hitp://Sr&RESSKiIRdoc.com/patch9%20testing. htm Available at: http://www.phadia.com
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PSA — diagnosticky marker

= Human kallikrein 3

= http://www.uniprot.org/uniprot/P07288

= Serinova proteasa, v seminalni tekutine

= 261 AK; 28,7 kDa; pl 7,61 (teor.)

= Marker nadoru prostaty

= Norm. hladina < 4 ng/mL (diskutabilni)

= Monitorovani |eéCby

= Dalsi markery - kallikrein-related peptidase 2, prostate cancer
antigen 3 (PCA3), fuzni gen TMPRSS2-ERG

PDB crystal structure 2zcl
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http://www.uniprot.org/uniprot/P07288
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Typy proteinovych Cipu

= Protilatkoveé — ,analytické”, ,capture”
= Expresni profily; hladiny proteinu
= Diagnostika — detekce biomarkeru, stanoveni cytokinu

= Funkcni
= Hledani interakénich partneru
= Srovnani vazebnych vlastnosti napr. Ab
= Posttranslacni modifikace
= Diagnostika — detekce autoprotilatek

= Reverzni — RPMA — | lyzatove®

= Expresni profily, hladiny proteinu
= Diagnostika — detekce biomarkeru
= Klinické testy léCiv
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Analytical Functional Reverse Phase

Proteins

Antibodies

Analytes

Incubation

Proteins . Antibody
Protein Phosphollpld

Small Molecule

Romanov et al., Analyst 2014
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Multiplexni detekce
kontaminantu
zivotniho
prostredni

Morska voda

Neni nutna
priprava

vzorku

Kompetitivni
stanoveni

1h 30min

Sanchis et al., Talanta 2018

Analyte Contaminant type EQS” ACD/  Levels
LogP reported
(ngL™")
Irgarol 1051°® Herbicide 25ngL” ' 3.27 0.013-2
[41,42]
Sulfapyridine Antibiotic - 0.03 0.05-0.3
[43,44]
Chloramphenicol Antibiotic - 1.02 0.001-0.2
[45,46]
Polybrominated POP" 24fg L7 7.39 0.004-0.11
diphenyl ether: (38,471
BDE-47
17 - Estradiol Hormone 80pgL ' 4.3 0.004-0.016
[48,49]
Domoic acid Algal toxin - 0.61 0.02-13
[50,51]
Matrix of spots \) 2 \) 2 \) 2
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Komercéneé
dostupneée
proteinové Cipy

Sutandy et al., Curr Protoc
Protein Sci 2013

Human protein

Kinase

Pathogen

Antibody for
specific group of
proteins

Antibody for
pathway detection

Cell lysate

ProtoArray®

Kinex™

Arrayit Pathogen
Antigen Microarray

RayBio® Human
RTK
Phosphorylation
Antibody Array

RayBio® Human
Cytokine Antibody
Array

PlasmaScan™ 380
Antibody Microarray

Cytokine Antibody
Microarray

Kinase Antibody
Microarray

MAPK Pathway
Phospho Antibody
Array

Signaling Explorer
Antibody Microarray

Whnt Signaling
Phospho Antibody
Microarray

SomaPlex™

Invitrogen

Kinexus
Bioinformatics

Arrayit Corporation

RayBiotech, Inc

RayBiotech, Inc

Arrayit Corporation

Full Moon
BioSystems, Inc

Full Moon
BioSystems, Inc

Creative Bioarray

Full Moon
BioSystems, Inc

Full Moon
BioSystems, Inc

Protein
Biotechnologies

Functional

Functional

Functional

Analytical

Analytical

Analytical

Analytical

Analytical

Analytical

Analytical

Analytical

Reverse-phase

9000 human
proteins

200 human kinase
proteins

Essential proteins of
different pathogens

Antibodies against
71 human kinases

Antibodies against
various human
cytokines

Antibodies for
human plasma
detection

Antibodies against
77 human cytokines

Antibodies against
276 human kinases

185 antibodies
against phospho-
proteins in the
MAPK pathways

1358 antibodies for
multiple pathways

227 phospho-
antibodies for cell
growth, movement
and development

pathways

A variety of human
cancer cell lysates
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Komercéné dostupné proteinové Cipy

. Class No. on array
. Abcam DfOtEln arraVS Protein kinases (unique) 268
u PI’OtOAI’I’&V@ Human Protein kinases (including
. . domains, splice variants, 776
Protein Microarray v5.0 and mutants)
r > 9 OOO IldSk)I/Ch prOteinCI Transcription factors 328
» Arrayit HuProt™ v3.1 24K pIeIane profers =
Nuclear proteins 2,252
- Plv'l'prava élplj na zakazku Signal transduction 1,526
Secreted proteins 192
Cell communication 1,687
Metabolism 3,862
Cell death 505

Protease/peptidase

activity 219

C4700 - Proteinové Cipy 13


http://www.abcam.com/products?keywords=antibody+arrays&selected.assayType=quantitative
https://www.thermofisher.com/order/catalog/product/PAH0525101
http://www.arrayit.com/Products/Protein_Microarrays/Proteome_Microarray/proteome_microarray.html
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Zpuisoby imobilizace

Aktivni Aktivni AktiV"i Neaktivni
al ;3/ % 2 gé 2
Zachyceni v gelu Adsorpce

Aktivni Neaktivni Aktivni Aktivni
Kovalentni vazba fmltnl nterakce

Zhu, Snyder, Curr Opin Chem Biol. 2003
C4700 - Proteinové Cipy 14
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Zpusoby imobilizace

= Kovalentni — Aldehyd-, Amino-, Epoxy-, NHS-

= Adsorpce — PVDF / nitrocellululosové membrany,
polystyren

= Difuze, trapping — agarozove, polyakrylamidové gely

= Afinitni zachyt — Ni-NTA, Streptavidin, GSH

= 2D vs. 3D povrchy

= Polymerni kartace
,Brushes”

= Antifouling"

2D-Slide 3D-Slide with Antifouling Matrix
with functional groups, e.g. Epoxy and functional groups, e.g. Epoxy
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Kovalentni
Imobilizace

Li et al., Microarray
Technology 2013

C4700 - Proteinové Cipy

Protein functional

Surface functional groups groups Covalent bond formed
NHS ester . 0 Amine (H,NR) o Amide
O- Nb N-R
H
o)
Aldehyde 5 Amine (H,NR) H Imine
H SyF
Isothiocyanate Amine (H,NR) 5 Thiourea
N=C=S NJL N
H H
Epoxide Amine (H,NR) Amino-alcohol
OH
H
0 N-R
Amine Carboxylic acid o Amide
HO(O)CCH,R
NH, N )J& R
H
16
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Kovalentni imobilizace - thioskupiny

i

biochemical
species

biochemical
species

PolyAn Functionalised Microarray Slides Handbook;
www.poly-an.de

C4700 - Proteinové Cipy

biochemical
species

biochemical
species

17
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Dalsi kovalentni

s== _N
NH @ ==s + HN biochemical J'L J'l\ biochemical
2 a::twah:?rr;:mﬂl species species
PDI

biochemical biochemical
species species

Z®
LD

PolyAn Functionalised Microarray Slides Handbook;
www.poly-an.de
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Zpusoby tisku

Pin Printing Microstamps Flow Printing
Contact v
ekl
Photolithography Electron-beam AFM Lithography
Lithography 8

Thermal Inkjet Piezo Actuation Valve Jet

Non - Contact

Cell-Free /‘

C4700 - Proteinové &ipy Romanov, et al.; Analyst 2014

/_
>
»
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Kontaktni — pin printing, microstamping, dip-pen

nanolitografie
" oepost ™~
Q !

Pins

i \\ b Split Pins :
. Sy Dip-Pen

Molecules

Quill Pins

Substrate

- Romanov, et al.; Analyst 2014
SU-8 Developement Peel feature

PDMS Casting

C4700 - Proteinové Cipy 21
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Bezkontaktni

Thermal Piezo Valve

Diaphragm Interior Pressure

Bubble formation Interior deformation Open

Heating element

Bubble collapse
Close

Romanoy, et al.; Analyst 2014
C4700 - Proteinové Cipy 22
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In-situ priprava préb primo na Cipu

= PISA - Protein In-Situ Array
= NAPPA — Nucleic Acid Programmable Protein Array
= DAPA — DNA Array to Protein Array

Romanov, et al.; Analyst 2014

C4700 - Proteinové Cipy
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zde plat'te
Kontaktni vs. Bezkontaktni tisk bezkontaktné

= LepSi kvalita a nizSi variabilita spotu

= Setrné k povrchiim — nitroceluldza, hydrogely
= CV10-25%vs. 3-7%

* Pfizpusobitelné — Siroka vyuzitelnost

= Horsi throughput

= \yzaduje optimalizaci

= Nachylné k tiskovym vadam — chybici a chybné
umistené spoty, satelitni kapky — kontaminace usti
kapilary
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Defekty spotu

Nehomogenni spoty, pozadi

Coffee ring / doughnut — zasychani
Fried egg — zasychani, faze

Comet tail — deaktivace povrchu
Chybne spoty — tiskem / (bio)chemii

) htts //WWW schott. com/nexterlon/enhsh/a I|cat|on/fa/m|croarra inQ htmI

290920260969
L E XL XX RN
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Aditiva pro zlepsSeni tisku

= Detergenty — Triton X-100, Tween-20
= Cukry —trehalosa, glukosa, sacharosa

= Polyhydroxyly — glycerol, PVA, PEG, ethylenglykol,
butandiol

= Jiné — DMSQO, betain, MgSO,

= | epsSi homogenita spotu
= Snizeni CV
= MuUze snizit efektivitu imobilizace
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Proc€ piezo ink-jet?

= Davkovani malych objemu (pl — nl)

= Presna depozice

= Zachazeni s biomolekulami — jemna metoda
= Pfizpusobitelna — ruzné kapaliny

= Opakovatelnost
= Automatizace

C4700 - Proteinové Cipy 27
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frequency

Piezo effect: voltage
causes expansion of
ceramic which results
INn pressure pulse on
glass.

Pressure pulse causes
shock wave

Pulse shape controls
drop properties

Adopted from: Scienion sciFLEXARRAYER brochure 100
C4700 2vAiIaBRY At Wivw.scienion.com i
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Scienion SciIFLEXARRAYER S3

= Sklenéna kapilara (az 8)

= Prumér usti: 40 — 110 ym

= Objem kapky: 100 — 800 pl
= Prumeér spotu: 80 — 250 ym
* Presnost ~5 um

= Ruzné vzorky a substraty

C4700 - Proteinové Cipy 29
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C4700 - Proteinové Cipy
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Rlizné podklady

Nanaseni vzorku
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C4700 - Proteinové Cipy

Field A, 3 replicates
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Biosensory

C4700 - Proteinové Cipy




Profile

4,000
3,000 1
2,000
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Protilatkova array — sendvicové imunostanoveni

= Tisk capture Ab

= Blokovani povrchu
= Vzorek s antigenem
= Primarni Ab

= Sekundarni Ab

= Oplachy!

= Detekce
= /Zpracovani a analyza dat

C4700 - Proteinové Cipy 36
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Analyza vice vzorkii

C4700 - Proteinové Cipy 37
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Priste

= Vyhodnoceni Cipu — fluorescencni skener
= /Zpracovani dat

= Fluorescencni znaceni
= Jiné znacky a moznosti pro vyhodnoceni Cipu
= Dalsi formaty multiplexnich analyz
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Dekuji za pozornost

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



