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Peptidy a bilkoviny



Peptidova vazba
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Peptidy

» oligopeptidy: 2 aZz 10 aminokyselin

» polypeptidy: 11 az 100 aminokyselin

» bilkoviny: > 100 aminokyselin

Kolik rdznych dipeptidi muze vzniknout z proteinogennich aminokyselin?




Nazvoslovi peptidu
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Figure 3-14
Lehninger Principles of Biochemistry, Fifth Edition
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Glycin, Gly (G)
Valin, Val (V)
Isoleucin, lle (I)
Threonin, Thr (T)
Methionin, Met (M)
Lysin, Lys (K)
Asparagin, Asn (N)
Glutamin, GIn (Q)
Histidin, His (H)

Tryptofan, Trp (W)

Selenocystein, Sec (U)

Alanin, Ala (A)
Leucin, Leu (L)
Serin, Ser (S)
Tyrosin, Tyr (Y)
Cystein, Cys (C)
Kyselina asparagova, Asp (D)
Kyselina glutamova, Glu (E)
Arginin, Arg (R)
Fenylalanin, Phe (F)
Prolin, Pro (P)

Pyrolysin, Pyl (O)




Biochemicky vyznamné peptidy

> GLUTATHION oS
HDDCY\)LNI\”/HVCDDH
NH, Ho5

» tripeptid, funkci ochrana pred oxidativnim stresem

» ENKEFALINY

OH
. . . v . , v o T
> pentapeptidy, opidty pfirozené se vyskytujici v nervové soustavé obratlovc( 0 a
HN L Ao
Cs) H N
» OXYTOCIN S
Pro Cys g lle
Leu o, HN"YO
> peptidicky hormon 8 ENWJ:N & Gin
N g 0 0
HoN B0 Dy g
B & " NH, NH,
» INSULIN

» hormon slozeny ze 2 polypeptidickych retézcl (A, B), které jsou spojeny disulfidickymi mastky

» fetézec A obsahuje 21 aminokyselin a fetézec B ma 30 aminokyselin.
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Bilkoviny

biochemie



Struktura bilkovin

» na zakladni Urovni dana poradim aminokyselin W

» fetézec aminokyselin (peptidovy fetézec) tvori geometrické usporadani

» celkovd molekula je usporadana do trojrozmérného prostoru

a) globularni
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» je dana poradim jednotlivych

aminokyselin v retézci bilkoviny

» udava vlastnosti bilkovin

7/ /7

a predurcuje prostorové usporadani

molekuly
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Primarni struktura
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Sekvencovani peptidovych retézcl

oddéleni fetézcl -2 Stépeni peptidl chemickymi a enzymovymi metodami = vlastni sekvencovani

EDMANOVO i +
S S&m - AR
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N""NH heat N \ 5O

Phenylthiohydantoin
(PTH)
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Sekundarni struktura
» geometrické usporadani polypeptidového retézce Lw

Dk
L

» a-helix X B-skladany list

» dalsi strukturni motivy

» vodikové mustky




A chain + + B chain
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Figure 3-24
Lehninger Principles of Biochemistry, Fifth Edii
© 2008 W.H.Freeman and Company
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Primary
structure

Quaternary
structure

Secondary Tertiary
structure structure

Asn
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Amino acid Polypeptide chain Assembled subunits
residues
Figure 3-23

Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H.Freeman and Company
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Dukazy bilkovin

» pritomnost bilkovin Ize prokdzat chemickymi reakcemi

= Biuretova reakce: reakce peptidové vazby s médnatym kationtem, vznika fialové zbarveni.

= Xantoproteinova reakce: HNO, reaguje s aromatickymi aminokyselinami, vznika zluté zbarveni.

ws —NHCHCO— -+ ses —NHCHCO— -
H, H,
NO,
OH OH
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Denaturace bilkovin

» vlivem nepfriznivych faktor( dochazi ke ztraté prostorové struktury molekuly bilkoviny

- bilkovina tak ztraci svdj biologicky Ucinek = probiha tzv. denaturace
= chemickeé faktory: napf. pfitomnost soli nebo nékterych alkohol(
= fyzikalni faktory: teplota nebo pH

= mechanické faktory: napr. slehani
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Metody studia bilkovin

» izolace a purifikace (chromatografické metody)

» kvantitativni stanoveni (fotometrie)
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Figure 3-16
Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H.Freeman and Company
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Fotometrie

I I
A = —logT = —log = lOgT A = s.c.l| Lambertiv-Beertv zikon
0
Intensity of Intensity of
incident transmitted
light = light
NN\ 2= oord
] “f
Lamp Monochromator Detector
Sample cuvette
with ¢ moles/liter
of absorbing
species

Box 3-1 figure 1
Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H.Freeman and Company
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Viditelna oblast

UV oblast Folinova metoda (745 nm)
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Figure 3-6
Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H.Freeman and Company
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Fibrilarni bilkoviny

» vldknité struktury

» zpravidla strukturni funkce (soucast opérného systému organismd, cytoskeletu apod.)

» kolagen, keratin, aktin a myosin, fybroin

Cells
Intermediate
filament

Protofibril
— Protofilament

Two-chain
coiled coil

a Helix

Cross section of a hair

Figure 4-10b
Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H.Freeman and Company
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Transportni bilkoviny

» slouzi k transportu latek (zejména v krvi)

» HEMOGLOBIN
» 4 podjednotky - bilkovinna ¢ast globin a nebilkovinna ¢ast hem
» dospély typ (HbA) X fetalni hemoglobin (HbF)
» karbonylhemoglobin
» hemoglobin S

»Glu -> Val

HOOC

COOH
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Imunoglobuliny

» protein, které jsou soucasti imunitniho systému

Antigen- Antigen-
binding binding
» identifikace a zneSkodnéni cizich objekt( site Papain site

AR cleavage H
N v, ~Ssites 3 Nty

» slozené z tézkych a lehkych retézcl

» isotypy: IgA, 1gG, IgD, IgE a IgM

Monomer
IgD. IgE, IeG
g‘f{‘e‘ C = constant domain
g
V = variable domain
H, L = heavy, light chains
Pentamer
IsM

“00C coo~

Figure 5-21a
Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H.Freeman and Company
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SloZzené proteiny - rozdéleni

lipoproteiny (lipidova slozka)
glykoproteiny (sacharidova slozka)
fosfoproteiny (zbytek kyseliny fosforecné)
metaloproteiny (kationty kovu)

hemoproteiny (krevni barvivo hem)

nukleoproteiny (¢asti nukleovych kyselin)




