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PROTEINY - Historie

* Dutch chemist Gerhardus Johannes Mulder carried
out elemental analyses of common animal and
plant proteins in 1837

* To everyone's surprise, all proteins had nearly the
same empirical formula, roughly C,.H.,,N, .00
with individual sulfur and phosphorus atoms.

* He hypothesized that there was one basic
substance (Grundstoff) of proteins, and that it was
synthesized by plants and absorbed from them by >
animals in digestion. i3
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PROTEINY - HISTORIE
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PRIMARNI STRUKTURA
primary protein structure = sequence of amino acids

amino acid codes amino acid codes
Alanine (Ala, A) Leucine (Leu, L)
Arginine (Arg, R) Lysine (Lys, K)
Asparagine (Asn, N) Methionine (Met, M)
Aspartic Acid (Asp, D) Phenylalanine (Phe, F)
Cysteine (Cys, C) Proline (Pro, P)
Glutamic Acid (Glu, E) Serine (Ser, S)
Glutamine (GIn, Q) Threonine (Thr, T)
Glycine (Gly, G) Tryptophan (Trp, W)
HIStldm_e of abbreviations for your reference. The (Tyr, Y)
Isoleucine shape the protein will take depends on (val, V)




SEKUNDARNI STRUKTURA
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TERCIALNI STRUKTURA

Arrangement of protein in 3D space
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TERCIALNI STRUKTURA

Arrangement of protein in 3D space

e Uplatnuje se : dipol — dipol interakce



Arrangement of protein in 3D space Tertiary

Bonds
Hydrogen bond

Disulphide bond

Hydrophobic interaction

lonic bond



(vyznam tercialni struktury)

globular protein

fibrous protein




KVARTERNI STRUKTURA

_ JAK SLOZIT SPRAVNE SAMOSTATNE DOMENY*“




NEMOCI

* Srpkovita anemie — nemoc PRIMARNI STRUKT.

sickle cell disease




Jak zjistujeme strukturu duilezitych
proteinu

(1) Z DATABAZE

(2) Experimentalné — zméri a to do té databaze
zapisi



(ad 1) Dnes — z pohodli domova z
databaze na internetu
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(Ad 2) experimentalné

e Dvé zakladni metodiky:
RTG difrakce (na zkrystalovaném proteinu)

Strukturni nuklearni magneticka rezonance (lze |
na vodné smési proteinu)



RTG difrakce a rekonstrukce

Krystaly Difrak€éni experiment

Struktura Elektronova hustota Difrakce



NMR analyza

Vodikoveé vazby

B pleated sheet

h

/

\ « teplotni zavislost signall

(&)
R >
.-
2Q s
T R ,m
Z O D
)
~— = | o)
o S N
R -
w O o
| 2 &
© C -
cC o =
D v (4]
£ QO o
> o wn
“\N V ] - O
_ AR
20Tt g (@) N
.O“G/ wo| e .
T ve
-
7
R\CA.N“\“
o
G\C/m
—
+ FFoE
M\M\ﬁ_w\*/N\%
R\ ./c HO. ”
e < W __/mzH
O v . GRS ™
(72} .mw » % nwl— Hc
L | 201
i — ~ZTO S ©
oc i
Ecs _ o
Q=09 Wk
X £E3
w o on




Co lze v databazi PDB.org
VvV zapisu proteinu najit:

a) Podivat se na 3D strukturu proteinu
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b) Najit si detail o nejké aminokyseliné (a tedy
potazmo i o néjaké mutaci napriklad v dané AK)
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