C5730 Biochemie - seminar

Mgr. Lukas Faltinek

podzim 2024



Sacharidy



Charakteristika

» z chemického hlediska polyhydroxyaldehydy (aldosy) nebo polyhydroxyketony (ketosy)

H o H
» zakladni stavebni jednotkou monosacharid N\ / I

C H—C—OH

» 3az 7 atomu C H—(I:—OH CI=0

» triosy, tetrosy, pentosy, hexosy a heptosy H—CI —OH H—(:: —OH

H H
Glyceraldehyde, Dihydroxyacetone,
an aldotriose a ketotriose

Figure 7-1a
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fHO ICHO

N H—C—OH HO—C—H
Mirror | |
CH,OH CH,OH
p-Glyceraldehyde L-Glyceraldehyde

Fischer projection formulas

CHO CHO
H—C—OH HO—C—H
CH,OH
CH,OH CH,O0OH
p-Glyceraldehyde L-Glyceraldehyde
Perspective formulas

Figure 7-2
Lehninger Principles of Biochemistry, Fifth Edition
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PocCet stereoisomery: 2"

biochemie
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PocCet stereoisomery: 2" CH,OH
=0
(IJHon
dihydroxyaceton
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HO—C—H
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CH,OH
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OH HO—R?3 OR3

o)
/ I I
R1—C< + HO—R> — R‘—cl—on2 - > ‘ R'—cl—oa2 + H,0
& H HO—R?> H
Aldehyde Alcohol Hemiacetal Acetal
(I)H HO—R"? (I)R4
R—C=0 + HO—R> — RLC—O0R?> : \ > R—=C—OR?> + H-0
| B ‘o, ,
R R HO—R R
Ketone Alcohol Hemiketal Ketal

Figure 7-5
Lehninger Principles of Biochemistry, Fifth Edition
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1 /O 2 1 I 2 & 3 w1 I 2
R—C\ + HO—R — R—(II—OR \f R—(IZ—OR + H,0
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Figqre 7-§
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Figure 7-5
Lehniy Principles of Biochemistry, Fifth Edition
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R—(IZ—OR + Hjo
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OH HO—R"* <I)R4
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Intramolekularni reakce:
vznik cyklické formy cukru
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Glykosidova vazba: vznik
vyssich sacharidd




a-D-glukopyranosa

Anomery a mutarotace

5c||-|20|-|
H 5C (o)
D-glukosa |/|_I| \ /H
4c 1C
OH H
H\ /o H(I)\I I/ o
¢ ScH,0H I
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Ho2¢—H 1/ \
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Figure 7-6 > I 2 I
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H OH
a-p-Glucopyranose
CH,OH

0]
H H OH
OH H
HO H
H OH

B-p-Glucopyranose

HC—O

HC / \CH
N

Hzc ——CH
Pyran

Figure 7-7

Lehninger Principles of Biochemistry, Fifth Edition
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HOCH, O OH
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Pyranosy a furanosy

HO._+CHOH HO.__+CH,OH
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Oxidace a redukce sacharidu
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aldonova kys.

D-glukonova kyselina

Fehlingova reakce

» modra skalice
» vinan sodno-draselny

» NaOH




Derivaty
sacharidu

» aldonové kyseliny
» uronoveé kyseliny
» alditoly

» aminosacharidy
» N-acetylsacharidy

» deoxysacharidy

biochemie

Glucose family
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Figure 7-9
Lehninger Principles of Biochemistry, Fifth Edition
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Rozdéleni

» monosacharidy

» oligosacharidy: 2 a7z 10 monosacharidovych jednotek

» polysacharidy: vice nez 10 monosacharidovych jednotek (az tisice)




Vznik vyssich i CH,0H

hemiacetal (o)
*J.° H H OH
sacharidu |+ H
OH H
HO OH / HO H
» reakce hemiacetalu/hemiketalu s alkoholem H OH alcohol H OH
a-D-Glucose B-p-Glucose
» vznik acetalu/ketalu hydmeSIj F}ondensatnon
» vznik glykosidové vazby
6CH20H 6CH20H
> kondenzace . " acetal (o) hemiacetal
H (/ H y
4 1
» volny hemiacetal -> redukujici sacharidy HO S gn B H
3 2 3 2
» bez hemiacetalu -> neredukujici sacharidy H OH H OH
Maltose
a-D-glucopyranosyl-(1—4)-p-glucopyranose
Figure 7-11
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Oligosacharidy

» DISACHARIDY: Lactose (g form)

B-p-galactopyranosyl-(1—4)-8-p-glucopyranose
Gal( B1—4)Glc

*  maltosa, laktosa, sacharosa, trehalosa ol
2

» TRISACHARIDY:

* rafinosa (Gal-Glc-Fru) Sucrose
B-p-fructofuranosyl a-p-glucopyranoside

v Fru(28< al)Glc = Glc(al<2p)Fru
» VYSSI OLIGOSACHARIDY:

6CH,OH

* tetrasacharidy: rostliny

* pentasacharidy: lidske mléko Trehalose

a-p-glucopyranosyl a-p-glucopyranoside

. . . o , . Glc(al<1a)Glc
epitopy antigenu krevnich skupin C—

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

HOMOPOLYSACHARID

Figure 7-13
Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H. Freeman and Company
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HETEROPOLYSACHARID
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Glycosaminoglycan
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Figure 7-22 part 1
Lehninger Principles of Biochemistry, Fifth Edition
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Glykosylace N (a) O-linked (b) N-linked
! f
CH, HOCH, Ciio
HO © H N\ NH—C—cH éH
v s . H — e O
» posttranslacni modifikace H T H m
AN\OH H 0—CH—CH oN\OH H/ e
» v bunce probiha na ER a GA H  NH NH J H NH {
o I,
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GalNAc Ser GlcNACc Asn
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£
. =
> P: fosfoserin *D|E O}}..‘ < £
wv < <
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i © Man
|£ c OGaI
T < @ Neu5Ac
wn [J GalNAc

Figure 7-29
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Krevni systém ABO

» krevni skupiny ABO systému se liSi antigeny na povrchu erytrocytd

» antigeny jsou glykolipidy: oligosacharidy napojené na vnéjsi lipidovou molekulu v plasmatické membrané

0% W00 9

‘ N acetvl-galactosamine ‘ Fucose
Eed blood
cell ‘"_"f acetvl-glucosamine ‘ Galactoze
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Princip interakce protein-sacharid

(a)
Figure 7-33

Lehninger Principles of Biochemistry, Fifth Edition
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Hemaglutinace
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