Biologické analyzy I.
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Clasifikacia vazieb
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Vodikova vazba
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Dipole—Dipole Interaction

attraction (common)

symbolized by

repulsion (uncommon)
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nonpolar solid dissolves
(weak intermolecular forces)
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Uhlohydraty

CxH,x0x.
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Jednoduche

VS

Komplexnée
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Komplexné

CH,OH CH,0OH CH,OH CH,OH
etc. etc.
D S S S
Alpha
OH OH OH OH bond
Alpha-amylose: a starch
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Beta-cellulose: a fiber



Glycogen Cellulose (fiber)

Starch



LIPIDY

Ako vacsina biochemickych zlucenin obsahuju uhlik, vodik a
kyslik.

Podiel kyslika je mensi ako u uhlohydratov.

Su tvorené molekulou GLYCEROLU a molekulou mastnej
kyseliny.

fatty acid

fatty acid

glycerol

fatty acid
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Mastné kyseliny
 Schématicky

HOOC
* Naozaj:
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 Okolo 70 r6znych mastnych kyselin.

e VSetky maju karboxylovu skupinu (-COOH), €o ich robi
kyselinami.



Fosfolipidy

CH,OH HOOC Fatty acids
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ALPHA-MELIX PROTEIN
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Struktdra aminokyselin

Alpha carbon
Vedlajsi retazec

Karboxilova
skupina

Amino skupina

Insulin (Pg)
RI sed from the pan tos'gnalthe
Iblty fth mtblf el glucose
(more in Section 19-2)
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CO0™
H—C—R
NH:

Phosphoglycerate kinase (yeast)
Catalyzes one of the central reactions in metabolism
(more in Section 13-1)
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Hydrophobic amino acids

?OO" COO™ CH; ?00‘ (IZOO_
H—C—CH, H—C CH H—C—CHz—Q H—C—CH,
I L5
NH3 NHY CH,3 NH; NH; N
H
Alanine (Ala, A) Valine (Val, V) Phenylalanine (Phe, F) Tryptophan (Trp, W)
COO0™ CH; COO™ CH; COO0~ CIOO_
H—C—CH,—CH H—C CH—CH,—CH; H—?—cuz—cuz—s—cn3 H—c/cQz
CH
NH;  CHs NH; NH; HNt /-
CH,

Leucine (Leu, L)

Polar amino acids

Isoleucine (lle, 1)

Naboj

Methionine (Met, M)

Proline (Pro, P)

CO00~ COO0~ CH; («olo Co0™
H—Cl—CHz—OH H—C CH—OH H—cl—cuz—Q—ou H—C—CH,—SH

NH3 NH3 r!m; NHS

Serine (Ser, S) Threonine (Thr, T) Tyrosine (Tyr, Y) Cysteine (Cys, C)

Co0™ (o] Co0~ Coo™ CO0~
H—C—CH,—C—NH, H—C—CHZ—CHz—g—NHz H—c:—cu2 JN H—C—H

NH: NH: NH3 i NH:
Asparagine (Asn, N) Glutamine (GIn, Q) Histidine (His, H) Glycine (Gly, G)

Charged amino acids

CO0~ (o] Co0~ (0} CO0~ Coo™ NH,
H—Cl—CHz—g—O_ H—CI—CHz—-CHz—(I!—O“ H—(IZ—CHz—CHz—CHz—CHz—NH;' H—Cl—CHz—CHz—CHz—NH—CI=NH;'

NH; NH; rlm; rlu-l;

Aspartate (Asp, D) Glutamate (Glu, E) Lysine (Lys, K) Arginine (Arg, R)
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Titracna krivka
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Disulfidicka vazba
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Disulfide bond



Peptidicka vazba

* Primarna
Struktura

* N-aC-
terminus

e Kondenzacia
a hydrolyza
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Peptide bond



Polypeptid

R D N
+
N-terminus —> H3N—CH—C—III—CH—C—III—CH—C—ITI—CH—C—O_ ~<— C-terminus
| ] lH ] l'll ] lH ]
Residue 1 Residue 2 Residue 3 Residue 4
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Primary structure
The sequence of ~Glu-Ser-Phe-Gly-Asp-

amino acid residues g&l

Secondary structure

The localized
conformation of

the polypeptide backbone

Tertiary structure

The three-dimensional
structure of an entire
polypeptide, including
all its side chains

Quaternary structure "
The spatial arrangement #
of polypeptide chains
in a protein with
multiple subunits
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Helix

(b)
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Nepravidelné sekundarne struktury

Slucky a obratky

mena smeru

Vnutorné
vodikové vazby

Gly, Pro

»Gly (n + 3

o

Q

Ser (n + 2)

90‘




Motiv
(Kombinacia sekundarnych struktur)




Domény

e Jedinecné oblasti
molekuly

e MOZu mat rozne
aktivity ako
napriklad “ATP
binding domain”
alebo “catalytic
domain”

* Podobna aktivita
medzi viacerymi
proteinmi

E. coli tryptophan biosynthesis enzyme



Analyza proteinov

* Chromatografia
— Affinity
— HPLC
— Gélova filtracia
— lonova vymena
* Electrophoresis

— Isoelektricka fokusacia
— SDS-PAGE



Gélova filtracia
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Stable pH gradient

o 1 2 3 4 5§ 6 7 8 9 10 11 12 13 14

At low pH, most proteins have a positive charge while at high
PH, most proteins have anegative charge.

When an electric field is present, the cathode and anode ends pull
the proteins to their isoelectric point where each individual
protein possesses aneutral charge.

The proteins stopped migrating because they've reached their
isoelectric point at a unique pH level.

2 [solectric point at pH 7.5
2 [solectric point at pH 6.6
2 [solectric point &t pi 8.9
2 [solectric point at piH 10.1
2 [sol

solectric point at pk 9.6
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|lzoelektricka
fokusacia



SDS PAGE

* Sodium dodecyl 1 2 38 4 &8 8 7 @
sulfate

* Electroforéza na
polyakrilamidov
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[Courtesy of Bio-Rad Laboratories, ©2012.]



