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Meéereni aktivity enzymu

* \/lyvoj léCiv
* Diagnostika
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» Spektrofotometricka detekce

 Absorbance
* Fluorescence
e Luminiscence



Instrumentace




* Pipetovaci stroje
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Multiwell readery

e Absorbance

* Fluorescence

* Luminiscence

e Polarizovana fluorescence
e Kinetika

* Dispensing




Meéreni interakci protein-ligand

* Interakce protein-protein, protein-DNA/RNA, protein-mald molekula
e Studium biochemickych procest a mechanismu, vyvoj [éCiv
* FRET, polarizovana fluorescence, SPR, radioligandové metody, DSF...




FRET

* Forsterlv rezonancni prenos energie
* Prenos energie z donoru na akceptor

 Struktura proteinu, interakce protein-ligand, NK, RT-PCR, studium receptord...

Schematicrepresentation of FRET
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e LanthaScreen
e Studium aktivity kinaz
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Polarizovana fluorescence
* Napf. studium vazeb sacharidu na galektiny
e Studium vazeb ligandU na receptory

Polarization
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SPR (rezonance povrchoveho plazmonu)

* Imobilizace jednoho partnera na zlaty povrch
* Plazmonova vina (redukce intenzity svétla po odrazu)
* SPR Uhel (index lomu)

* Protein-protein, protein mala molekula, protein-DNA/RNA
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DSF (differential scanning fluorimetry)

DSF assay principle
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FISH (Fluorescence in situ hybridization)

* Hybridizace DNA (chromozom) s fluorescencné znacenym
oligonukleotidem, mikroskopicka analyza

* Diagnostika napr. Downova syndromu




Struktura proteinu

e Studium prostorové struktury proteint (uréeni primarni je jednoduché)

e Studium vazebnych mist pro ligandy

e Rentgenova krystalografie, NMR, Cryo EM, uméla inteligence!
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Studium struktury methyltransferazy SARS-CoV-2
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Krafcikova, P., Silhan, J., Nencka, R. et al. Structural analysis of the SARS-CoV-2
methyltransferase complex involved in RNA cap creation bound to sinefungin. Nat
Commun 11, 3717 (2020). https://doi.org/10.1038/s41467-020-17495-9



Produkce rekombinantnich proteinu

e Klonovani (tvorba plazmidu)

* Transformace / transfekce do bunék (bakterie/kvasinky/tkarnové
kultury)

* Exprese (samovolna/indukovand)

* [zolace (lyze bunék/odebrani média)

* Purifikace (IMAC, gelova chromatografie...)
* Dialyza/zakoncentrovani



Rentgenova krystalografie

Photographsc plate

Xeray tube et '



2D-NMR
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Cryo-EM y:

2017 — Nobelova cena - Jacques Dubochet, Joachim Frank, and
Richard Henderson

Elektronova mikroskopie
Vitrifikace vzorku (kapalny ethan/dusik)
Vypocetné narocna analyza dat

Velké proteinové komplexy
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Elektroforetické metody

e Separacni metody vyuzivajici stejnosmeérné elektrické pole
* \Volna, na nosicich, gelova, dvourozmeérna



Agarozova elfo

* DNA/RNA, proteiny
* 0,3%-2%

3 different restriction
enzyme digests of
plasmid DNA

size marker

DNA migration




SDS - PAGE

* Polyakrylamidova denaturacni ELFO
* Dodecylsiran sodny

* Proteiny

Proteins are separated based on their polypeptide chain length by
electrophoresis in a polyacrylamide gel with an appropriate mesh size.

Cathode side
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Separating gel® Stacking gel
1.5% 10% 12% 4%
30% Acr Bis (mL) 2.5 3.3 4 0.33
1.5 M Tris (pH 8.7) (mL) 2.5 2.5 2.5 -
0.5 M Tris (pH 6.8) (mL) - — —~ 0.63
10% SDS (uL) 100 100 100 25
MilliQ H,O (mL) 4.85 4.05 3.35 1.59
APS (10%) (uL) 50 50 50 12.5
TEMED (uL) 5 5 5 2.5



Isoelectric Focusing of Proteins




Imunochemické metody

* Interakce antigen-protilatka
* Imunoprecipitacni metody

 Afinitni chromatografie

e Znacené protilatky (imunoblot, ELISA, radiometrické metody,
prutokova cytometrie)

* Diagnostika, stanoveni a purifikace proteinu



Afinitni chromatografie
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ELISA (Enzyme-Linked ImmunoSorbent Assay)

* Diagnostika (detekce protilatek, antigent)
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S0S PAGE

i

Western blot

Rozdéleni protein SDS-PAGE, poté imunochemicka
detekce

PVDF, nitrocelulozové membrany
Blokovani membrany (mléko, BSA)

Inkubace s protilatkami

Ao
&
- -
— WL ] 7
¥ » 1 [
_— Y Membrane
Gel
* A 4 Y Sponge l
Electrophoresis Transfer Blocking
WESTERN BLOT
- L I | E— |
= e—-— - :- — —
Detection Secondary antibody P“F“E'W an_libﬂdy
incubation incubation
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Southern a Northern blot

* Detekce DNA nebo RNA
e Radioaktivné znacené DNA proby

 Genomic
235, DNA  pestriction

o
Endonuclease 2‘1{-’3;;{&

Agarose Gel
Electrophoresis




Pratokova cytometrie + sorter (FACS)

* Prutokové , méreni” bunék P

* Charakterizace a kvantifikace bunék
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* Stanoveni buné&ného cyklu orescent 1351 ’ .
Dye [. @ 1Ze or Lells
* Analyza krve .\ 90:)
Detector

e Diagnostika

Fluorescent/Granularity

Fluid Droplet
Dl | )
0l ) D)
Electromagnets - |= il
) S @2
Negative Positive
Sample Sample




Side Scatter

250 =

200 =

150 =

100 =

30—

Neutrophils

Monocytes

A
e
- . e,
-
- - 3 ':

Lymphocytes

| I |
50 100 150 200 250

Forward Scatter

24-01-2020-SEK TUE +PRIki

P

Q1

1

in?

1I||'13

640-670i14-4A

Qz

04

10 10
~323 488-530/30-4

107




PCR (polymerazova retézova reakce)

 Amplifikace specifického useku DNA ,ve zkumavce“
* Termostabilni DNA polymeraza (prvni - Thermus aquaticus = Taq)

* Sekvenovani, analyza genu, mutageneze, genova exprese (qPCR),
klonovani, diagnostika, identifikace osob, paternitni test...
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RT - PCR 288820202
7 NINTINI
; +4 44
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* Kvantifikace RNA (absolutni x relativni) 80005050,
* Izolace RNA R 00055
P / . . b 44444
* Prepis do cDNA (reverzni transkripce) - 86600000
* Pridani reakcni smesi (pufr, polymeraza,
nukleotidy, Mg?*, primery, DNA — vazajici
fluorescencni barvicka)
* gPCR pristroj (termoblok + kontinualni
Cteni fluorescence)
* Studium genové exprese | T

Diagnostika (SARS-Cov2, rakovina...)
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Tkanové kultury

 Kultivace nejcasteji sav€ich bunécnych
,imortalizovanych” nebo primarnich kultur

* Bunécné (in vitro) experimenty

* \Vyvoj |éCiv, exprese proteinu
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