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Small amino acids: Conformationally restrained amino acid:
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Serine (Ser, S) Threonine (Thr, T)

Cystine

Phenylalanine (Phe, F) Tryptophane (Trp, W) Tyrosine (Tyr, Y)

Basic amino aCIdS . . .
Acidic amino acids: =)

NH3 NH2 o COO0
CO0 CONH,
of o ol o ol s
H3N H3N H3N COO Hs;N~ ~COO HsN~ ~COO HsN”~ ~COO

&)
H3N

CONH,

O
COO

Lysine (Lys, K) Arginine (Arg, R) Histidine (His, H) Aspartate (Asp, D) Glutamate (Glu, E) Asparagine (Asn, N) Glutamine (Gin, Q)



Rare genetically encoded amino acids:
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Hydroxyproline Selenomethionine



Structures of some non-proteinogenic biogenic amino acids
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Reakce aminokyselin

Aminokyseliny ucastni reakci typickych pro karboxyloveé kyseliny a aminy.

Karboxylova skupina muze byt esterifikovana a aminoskupina muze byt acylovana.
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Ninhydrinova reakce

Ninhydrin je hydrat cyklického triketonu a pfi reakci s aminokyselinami dochazi ke
vzniku intenzivné fialového barviva
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Pouze prolin, jez ma sekundarni aminoskupinu, nedava toto fialové barvivo.
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Sekvenovani proteinu — Edmanovo odbouravani

EDMAN DEGRADATION @ Yk )H(ASP Phe-Arg—Gly

™
lLabeIing

S @066 [ i

lReIease T % )\[(Asp—Phe—Arg Gly
o4
>-e % @

lLabeling

>80 TN

l Release

HH
[>—. 7 @ >/K o )‘S\H/ASP—Phe—Arg—GIy
2
(0]

PTH-alanine Peptide shortened by one residue

Phenyl |soth|ocyanate Ala

Labellng

l Release




Syntéza aminokyselin
Streckerova syntéza
R HCN, NH3 R, ,LCOOH

)=o —> 74NH2
H H

Syntéza nukleofilni substutici a-bromkyselin

1. Br,, PBr; i NH3, A NH
=
=
R” NCOOH R” NCOOH R” NCOOH
2. H,0

Acetamidomalonatova syntéza

NH
1. NaOEt H;0%, A 2
EtOOC.__COOEt EtOOC.__COOEt
—>
> REr X R)\COOH

NHAC R NHAc



Reduktivni aminace

chemicka biochemicka
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Mechanismus tvorby peptidové vazby — tvorba aktivnich estert

DCC dicyclohexylcarbodiimide
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N-Chranici skupiny pro aminokyseliny
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Syntéza peptidi — syntéza na pevnée fazi Merrifieldova pryskyFice
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Peptide bonds

Amino Amino Amino
acid 1 acid 2 acid 3
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Peptidy v pfrirodé
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Selektivni Stepeni peptidovych vazeb

Tabulka 14.2. Cinidla a enzymy pro $tépeni specifickych mist polypeptidt

Cinidlo nebo enzym specifické misto
Trypsin Karboxylova strana lysinu (Lys), argininu (Arg)
Chymotripsin Karboxvlova strana fenylalaninu (Phe), tyrosinu (Tvr), tryptofanu (Trp)

Bromkyan (BrCIN) Karboxylova strana methioninu (Met)

karboxypeptidasza C-koncova aminokyselina

trypsin chymotrypsin
Arg—Pro—Pro—Gly—Phe—Ser—Pro—Phe—Arg bradykinin
Arg + Pro—Pro—Gly—Phe—Ser—Pro—Phe—Arg

Arg—Pro—Pro—Gly—Phe + Ser—Pro—Phe—Arg



Primarni struktura — aminokyselinova sekvence (zakédovana v genech)

Hovézi inzulin

A chain |S S,’
Gly-lle-Val-Glu-GIn-Cys-Cys-Ala-Ser-Val-Cys-Ser-Leu-Tyr-GIn-Leu-Glu-Asn-Tyr-Cys-Asn
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B chain T’ ?
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Phe-Val-Asn-GlIn-His-Leu-Cys-Gly-Ser-His-Leu-Val-Glu-Ala-Leu-Tyr-Leu-Val-Cys-Gly-Glu-Arg-Gly-Phe-Phe-Tyr-Thr-Pro-Lys-Ala

5 10 15 20 25 30



Sekundarni struktura bilkovin

Geometrie peptidove vazby

trans Ccis

steric clash



Geometrie polypeptidoveho retézce
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Terciarni struktura

3 domény (fialovd, modra a cervena) Early B-cell Factor proteinu




Kvartérni struktura

Quaternary structure of C2 symmetrical dimer of HIV protease
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Quaternary structure of
chaperonin complex from
Thermus thermophilus: a)
side view (copies of the
same protein unit are in
different tints of either blue,
red or green), b) side view
(each protein unit in
different color), c) top view,
d) bottom view

It consists from 21 protein units of
3 different polypeptide chains
where each storey is composed of
C7 symmetrical ring of 7 copies of
the same protein unit.




