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Sacharidy



Charakteristika

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

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

C H—C—OH
» 3az7atom0C I I

H—C—OH C=0

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

H H
Glyceraldehyde, Dihydroxyacetone,
an aldotriose a ketotriose

Figure 7-1a
Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H.Freeman and Company
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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
© 2008 W.H.Freeman and Company
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Prehled aldos

H\Céo
Pocet stereocisomeru: 2" H—COH
(':H20H
D-glyceraldehyd
H\C;O H\C _0
H——c::'—OH HO—C—H
H—C—OH H—C—OH
CH,OH (':HZOH
D-erythrosa D-threosa
H\C;O H\C _0 H\C;o H\C 0
H—t’i:‘—OH HO—C—H H—Jl:‘—on Ho—él:‘—H
H—C—0H H—C—OH Ho—clz‘—H HO——CII:—H
H-—Cl:'—OH H—(;,"——OH H—(';'—OH H—(|:—0H
CH,OH CH,OH CH,OH CH,OH
D-ribosa D-arabinosa D-xylosa D-lyxosa
H\C _0 H\C _0 H\C;O H\C;o H\C; \040 H\C; H\C;
H—C:‘.:—OH Ho—c::'-H H—C™OH Ho—c::'—H H—¢'—0H Ho—c::'—H H—(::‘—OH Ho—c::‘-H
H—C—OH H—C—OH | HO—C—H |HO—C—H H—C—OH H—C—OH | HO—C—H |HO—C-H

H—(::'—OH H—C—OH H—-Cli—OH H—-(l:'-—OH Ho—c:;'—H Ho—c::'—H Ho—c::'—H HO—#'—H

H—(IZ'—-OH H—CI:'—OH H—(;J'-—OH H—ClI'—-OH H—("J'—OH H—c';'—OH H—(I':'—OH H—le—OH
CH,0H CH,0OH CH,OH CH,OH CH,OH CH,0H CH,OH CH,OH

D-allosa D-altrosa D-glukosa D-mannosa D-gulosa D-idosa D-galaktosa D-talosa
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Prehled ketos

(l:Hon
§=
CH,OH
dihydroxyaceton
C':Hon
e
H—C—OH
éHon
D-erythrulosa
CH,OH CH,OH
?.:O ?':0
H—C—OH HO—C—H
H—?LOH H—#LOH
CH,OH CH,OH
D-ribulosa D-xylulosa
CH,0H CH,0H CHZ0H CH,OH
H—C—OH HO—?—H H—C—OH HO—C—H

H—C—OH H—gLOH HO—#LH H—#LOH
H—C-—OH H—?LOH H—?LOH H—?LOH
CH,OH CH,OH CH,OH CH,OH
D-psikosa D-fruktosa D-sorbosa D-tagatosa

biochemie




- OH HO—R?3 <I)R3
Vs
R1—C< + HO—R’ — R1—(|Z—OR2 - > > R'—cl—OR2 + H,0
i H HO—R? H
Aldehyde Alcohol Hemiacetal Acetal
?H HO—R"* clm“
R—C=0 + HO—R®> — R—C—OR? - \ > R—C—OR?> + H,0
B , 'y ,
R R HO—R R
Ketone Alcohol Hemiketal Ketal

Figure 7-5
Lehninger Principles of Biochemistry, Fifth Edition
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Anomery a mutarotace

D-glukosa
H 0
\c/ 6CH,OH
o |
H—C—OH Y 5¢ OH
). 1/} \ 4
HO—C—H — 4’ H ez
il on NaYe
. Wl |/ 78
H—CI—OH 3 2]
H OH
®CH,OH

Figure 7-6
Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H. Freeman and Company
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a-D-glukopyranosa

6CH,OH

5I
H <|3 O i
4cI/ H \1c/
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H OH
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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
© 2008 W.H.Freeman and Company

Pyranosy a furanosy

OH H

a-D-Fructofuranose

HOCH, O OH

H HO
H CH,OH

OH H
B-p-Fructofuranose

Furan
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HO.__CH,OH

HO.__.CH,OH
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OH OH
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OH

B-D-glukofuranosa

a-D-glukofuranosa

CH,0OH CH,0OH
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a-D-glukopyranosa B-D-glukopyranosa

CH,0H
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H OH \\O ? OH,

CH,0H

OH
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J: 0
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a-D-fruktopyranosa




biochemie

Oxidace a redukce sacharidu

CH-,0H
H OH
HO H
H—C—OH
H—C—0OH
:I:HEGH
D-glucitol
alditol

|
_C_
I
—_——
I

redukce
-

H—C—OH
HO—C—H
H—C—O0OH
H—C—OH
éH 20H
D-glukosa

aldosa

oxidace
—_—

H—C—0OH
HD—{l: —H

H—'E|3 —OH

H—'L'|J —OH

CH,OH

aldonova kys.

D-glukonova kyselina

Fehlingova reakce

» modra skalice
» vinan sodno-draselny

» NaOH




Derivaty sacharidd

» aldonové kyseliny
» uronové kyseliny
» alditoly

» aminosacharidy
» N-acetylsacharidy

» deoxysacharidy

biochemie

Glucose family

CH,O0H
o\ oH
N/ w
H H
HO H
H OH
B-p-Glucose
CH,—0—PO2~
H /3 OH
H H
HO H
H OH
B-p-Glucose

6-phosphate

B-p-Glucosamine

CH,O0H
0,
H /4 H
R H
HO H
H NH>

Muramic acid

N-Acetyl-B-p-glucosamine

CH,0H
H /N O\ oH C|"3
o NS LM R__o_jo_o'.‘
H NH
(I.'=O
s

N -Acetylmuramic acid

Amino sugars

CH,OH
o,
HO /) H
H H
H H
H NHy

B-p-Galactosamine B-p-Mannosamine

Deoxy sugars
H
H /Cus H
H O
HO OH
OH H
B-L-Fucose a-.-Rhamnose

o, O
NS
:o
H/u OH
OH H
HO H
H OH

B-p-Glucuronate

CH,0H

oH o
H/u o H/u
o H A\ oH H /"~ 0°
HO 0 HO
H OH H OH

p-Glucono-é-lactone

p-Gluconate

CH,0H

Acidic sugars

CI|‘|3 o o-
O=C H \C/ R=
(o)
HN /¢ |
H—C—OH
H H |
H OH H—C—OH

OH H
N-Acetylneuraminic acid

(a sialic acid)

CH,OH

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 sacharidu

» reakce hemiacetalu/hemiketalu s alkoholem
» vznik acetalu/ketalu

» vznik glykosidové vazby

» kondenzace

» volny hemiacetal -> redukujici sacharidy

» bez hemiacetalu -> neredukujici sacharidy

IVI U N :)Jiitz:emie
SCI

CHZOH CH,OH

hemiacetal (o)
H (_/ H H OH
+
HO OH / HO oH b H
H OH alcohol H OH

a-D-Glucose B-p-Glucose

hydrolymj F}ondensatnon

6CH20H 6CH20H
(o) acetal (o)

H H(J H
4 4

OH H

hemiacetal

o
1

H

3 2
H OH H OH
Maltose
a-D-glucopyranosyl-(1—4)-p-glucopyranose

Figure 7-11
Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H.Freeman and Company



Oligosacharidy

Lactose (B form)

» DISACHARIDY: B-p-galactopyranosyl-(1—4)-8-p-glucopyranose

Gal( B1—4)Glc

* maltosa, laktosa, sacharosa, trehalosa HOCH,

» TRISACHARIDY:

Sucrose
B-p-fructofuranosyl a-p-glucopyranoside
Fru(28< al)Glc = Glc(al<2pB)Fru

* rafinosa (Gal-Glc-Fru)

> VYSSI OLIGOSACHARIDY:

6CH,OH
* tetrasacharidy: rostliny

* pentasacharidy: lidské mléko Trehalose

a-p-glucopyranosyl a-p-glucopyranoside
. . . , ) Glc(a1<-1a)Glc
* epitopy antigenu krevnich skupin Figure 7-12

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

HOMOPOLYSACHARID HETEROPOLYSACHARID won | caon  cmon | cuon
(8] 0 -0
: ; ' ' ;10 OH ;‘ 1= INOH o NOE | NOH e
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@ B ) i ¢
neredukujici konec redukujici konec
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. —0
! OH ‘ , postranni retézec
--0— . gl ‘ o
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‘ (’Hzoﬂ

hlavni retézec < OH
__0_:' |

amylopektin

Figure 7-13
Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H. Freeman and Company
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Glycosaminoglycan

Number of
disaccharides
per chain

Repeating disaccharide

Hyaluronate
~50,000
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HO

OH H

H OH
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4-sulfate
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Nékteré vyznamné
polysacharidy

Keratan
sulfate

Heparin
15-90

H 0503 (a1-4)
IdoA2S GIcNS3S6S

CH,OH

OH
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HO HO
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O 4 OH 10 4 OH 1
HN\H/ HN\(
@ O

Figure 7-22 part 1
Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H.Freeman and Company
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(a) O-linked (b) N-linked

Glykosylace D f
i
CH, HOCH, Cou
HO © H N\ NH—C—cH éH
v s . H — e O
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» v burice probiha na ER a GA H NH NH J H NH {
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[=° { i
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T < @ Neu5Ac
wn [J GalNAc

Figure 7-29
Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H.Freeman and Company
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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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Glycoprotein ligand > Glycoprotein ligand
for integrin \\ ! for P-selectin
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Princip interakce protein-sacharid

(a)
Figure 7-33

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