VELIKOST OBJEKTU

ABBE’S DIFFRACTION LIMIT (0.2 pm)

1
hair mammalian cell bacterium mntochondrion: virus protein small molecule

= 1
1
/ |
1
' |
1
1
1
1

. | |
1

1 mm 100pm 10pm Tum {100 nm 10 nm 1nm

1

CASOVA NAROCNOST FYZIKALNE-CHEMICKYCH PROCESU

H transfer/H bonding Ligand binding

Libration Catalysis

Vibration Rotational diffusion Folding/unfolding

Side-chain rotation  Allosteric regulation
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CASOVA NAROCNOST FYZIKALNE-CHEMICKYCH PROCESU
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CASOVA NAROCNOST FYZIKALNE-CHEMICKYCH PROCESU

Unit

attosecond

femtosecond

picosecond

nanosecond

microsecond

millisecond

Notes

shortest time now
measurable by scientists

pulse width on
world's fastest lasers

switching time of the
world's fastest transistor

time for molecules
to fluoresce

length of time of a
high-speed, strobe light flash

time for a housefly's
wing flap




MODULACE NABOJ-NABOJOVYCH INTERAKCI:
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Dielectric constant of cytosol: cca. 60 (50:50 H,0/ACN)

Boiling Pt., °C

Solvent Dielectric constant
Water 100 80
Methanol 68 33
Ethanol 78 243
1-propanol 97 20.1
1-butanol 118 17.8
acetic acid 118 6.15
Acetone 56 20.7
methyl ethyl ketone 80 18.5
ethyl acetate 78 6.02
Acetonitrile 81 36.6
N, N-dimethylformamide (DMF) 153 38.3
dimethyl sulfoxide (DMSO) 189 47.2
Hexane 69 2.02
Benzene 80 2.28
diethyl ether 35 4.34
tetrahydrofuran (THF) 66 7.52




POUZIVANA CINIDLA PRI PRACI S BIOMOLEKULAMI

Denaturace - rozruseni 3D struktury:

a) chemicky (proteiny, DNA/RNA) -6 — 8 M UREA nebo Guanidine

b) teplotou (DNA/RNA)
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POUZIVANA CINIDLA PRI PRACI S BIOMOLEKULAMI

Simulace redukcniho prostredi bunky — relevantni pro proteiny
(eliminace disulfidickych mustkd — zabranéni vzniku oligomera), DTT, TCEP, merkaptoethanol
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Figure 1. Reduction of organic disulfide bonds with TCEP.



POUZIVANA CINIDLA PRI PRACI S BIOMOLEKULAMI
lontové pasti — dvojmocné ionty (EDTA — Ca?*, Mg?*; EGTA — Ca?*)
EDTA: inhibice metaloproteint poskozujicich DNA/RNA (nukleazy), proteiny (peptidazy)

EGTA: ve srovnani s EDTA ma nizsi afinitu pro Ca?* Pouziva se tedy pro simulaci
vhitrobunécéného prostredi, kde [Ca2+] je 1000 < [Mg?*] — DNA/RNA
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POUZIVANA CINIDLA PRI PRACI S BIOMOLEKULAMI

lontové detergenty — rozvolnéni 3D struktury proteinu a/nebo quantitativni dodani naboje

Cetyl tetraamonium bromide CTAB — rozvodni strukturu protein a doda kladny naboj
(CTAB PAGE) — princip analogicky to SDS.
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Sodium dodecyl sulfate SDS — rozvodni strukturu protein a doda zaporny naboj

(SDS PAGE). SDS It binds to polypeptides in a constant weight ratio

of 1.4 g SDS/g of polypeptide. In this process, the intrinsic charges of polypeptides becomes
negligible when compared to the negative charges contributed by SDS.

Thus polypeptides after treatment become rod-like structures possessing a uniform charge
density, that is same net negative charge per unit weight. The electrophoretic mobilities

of these proteins is a linear function of the logarithms of their molecular weights.



POUZIVANA CINIDLA PRI PRACI S BIOMOLEKULAMI

Neiontové detergenty — rozvolnéni 3D struktury proteinu

HaC
HaC
HsC HsC CHg



POUZIVANA CINIDLA PRI PRACI S BIOMOLEKULAMI

Proteinové barveni (nativni | denaturovany protein) a dodani naboje nativhimu proteinu
(BLUE NATIVE PAGE) — protein migruje umérné své velikosti a tvaru
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PRVKY TVORICi VODIKOVOU VAZBU:

H,N,O,F

Délka vodikové vazby cca 2.5-3.0 A (1 A=0.1 nm, délka C-H vazby cca. 1 A)

PROTEINS

Pl: Isoelectric point — hodnota pH pfi které ¢astice ma nulovy naboj
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KTERE AMK OBSAHUJI SIRU:

S-H
O
.S CH2
HaC OH
NH. HoN—C—CQOOH
_— H
methionine
cysteine

V proteinové chemii se ¢asto vyuZziva znaceni radioaktivni sirou (3°S)

KTERE AMK tvofi disulfidické vazby:

S-H V burice je redukujici prostredi (= disulfidické vazby jsou rozruseny).
CH Pri praci v roztoku se redukujici prostredi zabezpecuje pridanim
2 redukcnich Cinidel napf. merkaptoethanol, TCEP)

H2N—C—COOH

H

cysteine



