Proteiny

(aminokyseliny, peptidy...)



— A. Amino acids: functions

Aminokyseliny

Components of:

Peptides
Proteins ‘
Phospholipids

OODOgOﬂ

Precursors of:

Keto acids

) Biogenic amines
Glucose
Nucleotides
Heme, creatine

Neurotransmitters:

Glutamate <
Aspartate
Glycine

Transport molecule for:

L-Amino acid

» NH: groups

Ly




Proteinogenni aminokyseliny

Aliphatic Sulfur-containing
" . b ; oo |
Glycine | Alanine Valine e Leucine lsoleucine Cysteine | Methioning
(Gly, G) | (Ala, A) (Val, V) (Leu, L) (lle, 1) (Cys. C) (Met, M)
| | | | | |
H CHy | HiC—CH '|:Hg HyC—{C-H ulez llez
I
CH, H3C—|:|IH tlle SH fliHE
e
CH5 CH1 I’-':
pka value CH;
Paolarity
2.4 -1.5 ~2.0 2.3 ~2.2 -1.2 ~15




Proteinogenni aminokyseliny

Aromatic Cyclic Neutral
%I : % : . X
Phenylalaningé|  Tyrosine Tryptophan Proline Serine Threoning
(Phe, F) (Tyr, ¥) (Trp, W) (Pro, P) (Ser, S) (Thr,T)
| | |
CH, CH; CH; ||:H1 HC +
. OH OH
| O | D | e
S i N H,C— CH;
OH Indole ring Pyrrolidine ring
10.1
+).8 +6.1 +59 +6.0 +5.1 +4.5

%7 Esse ntial amino acids

|:| Chiral center




Proteinogenni aminokyseliny

Meutral Acidic Basic
Asparagine| Glutamine |Aspartic acid| Glutamic acidl  Histidine lysine *I|  Arginine
(Asn,N) (GIn, Q) (Asp, D) (Glu, E) (His, H) (Lys,K) (Arg, R)
| | | | | | |
'Ii:HE l.‘lin fliHE 'Ii:HE CH5 'Ii:HE CH5
I
CONH CH Co0® CH, J\ CH CH
L 40 [ o | AN e | |
CONH; oo HC=N *lin 'liH:
< 6.0
Imidarole ring ‘i:HE _r;"!H
NH3 .}
10.8 HaN "':'é:"“" NH;
+9.7 +9.4 +11.0 +10.2 +103 +15.0 +20.0




postranni retézce aminokyselin jsou mistem
posttranslacnich modifikaci proteinu

— B. Post-translational protein modification

D: Pyroglutamyl-| | B: Oligo- B: Oligo- D: Phospho- D: Acetyl-  B: Pyridmxal-
Acetyl- saccharide saccharide MethvL Methyl- Liponat
Formyl- {Crl—ghlj.rm]- ﬂ"l'l-g1|]].frﬂ:|~ +Carboy- +Hydroxy-  Biotin
Myristoyl- sylation sylation (Glu) Retinal

biquitim
OH CONH3 CooF FNH;
HoNo 4 o o b
Ser, Thr Asn, Gln Asp, Glu Lys
D:derivative  B: bonds with Pro CO
II
Tyr Phe His Cys (l
S00C i i ? (1
= = : :
| | " SN SH O .
S = \—/ | T
OH

D: Amido- D: ﬁhnsphn- O: 4-—.h_,-'dn:|m_,-'- D: Phospho- D: Disulfide

(CONH3) lodo- (Tyrosine] Methyl- Premy|-
Sulfato- B: Flavin B: Heme
Adenyl- Flavin




peptidova vazba

Poradi aminokyselin:
primarni struktura peptidu a

. o]
proteinu
Seryl alanine
(Ser-Ala, ®H3N-Ser-Ala-CO0OS, SA)
— C. Peptide nomenclature
Residue1 Residue2 Residus3 Residue4 Residue
| ] ] 1 | | I
R H ©O ® H O Ry
Amino ' I H I I | H I I Carboxy-
terminus o ® . C._ N 1.C. .C. _N.V_.C. .~ _C._ o~ terminus
(N terminus)| HaN H C C N H C C i ';4 H Coo (C terminus)
0O R H O Ry H




Sekundarni struktura proteinu

usporadani po sobé nasledujicich zbytkl AK
(helixy, otacky, listy)

charakteristické uhly mezi skupinami tvoricimi
peptidovou vazbu

stabilizace vodikovymi vazbami meazi
skupinami tvoricimi peptidovou vazbu



— A. o Helix

= o-helix

-obvykle pravotocivy vzacne levotoCivy
-stabilizace vodikovymi vazbami
X -postranni retézce smeéruji ven

— B. Collagen helix

| IS
0.1% nm
0.54 nm

-levotocivy, strmy
-uvnitr helixu nejsou vodikové }

vazby
-tfi helixy tvofi trojitou $roubovici 30 < <35
stabilizovanou vodikovymi vazbami

0.29nm
0.96 nm

1:-:':—5?'. i
kolagenovy helix ==
<




B-(skladané) listy

— C. Pleated-sheet structures

1. Antiparallel 1{5. +135° 2. Parallel

—a-atomy ve ,vrcholech”
-postranni retézce smeruji nad a pod rovinu listu



— D. B Turns

1. Typel 2. Typell m

-zmeéna smeéru polypeptidového retézce

-vodikova vazba mezi 1. a 4. AK

-spojka meazi rigidnimi strukturami (helixy, listy)
-dulezité pro sbalovani proteinu do terciarni struktury




Terciarni struktura a ,,protein folding”

_ v 7 7 ’ . 7 v VZ
— A. Conformation-stabilizing interactions - usporadam pOIVpEptIdOVEhO reteézce v

prostoru

-stabilizujici interakce: hydroféobni uvnitr
Disulfide Polar surface Loy Lo
T ,,J globularni molekuly, polarni zbytky na povrchu

-vodikové vazby mezi vzdalenymi zbytky AK
(vzhledem k primarni strukture)
-disulfidové mustky

-koordinacni interakce s kovy (Casto Zn)

— B. Disulfide bonds

¢ NX

Metal 3
complex \\ h -
Hydrogen bond '




konformace proteinu je dynamicka
(vazba ligandu indukuje konformacni zménu)

— C. Protein dynamics

». - _} Mobile domain

/

OV

N

Adenylate kinase

Substrate|




kvarterni struktura

proteiny slozené z vice podjednotek

ruzné nebo stejné (oligomerni protein vs.
multiproteinovy komplex)

enzymy
DNA vazebné proteiny, transkripcni faktory...

enzymy



