SACHARIDY

Sachanidy - saccharum - cukr

Synonvma : cukry - glycidy - uhlohydraty carbohydrates - (CH,0),

Funkce

zdroj energie

zasobni latky

stavebni a podpurna funkce

slozky nukleotid, koenzymn, glyko-proteimi, -lipida
prekurzory aminokyselin, lipida

antigenni determinanty bunék



MONOSACHARIDY

|

DI, TRIL .....OLIGOSACHARIDY

|

POLYSACHARIDY

Monosacharidy :

chemicky - polyhydroxyaldehydy
- polyhydroxyketony



Rozdeleni

ALDOSY
A, podle povahy karbonylové skupiny

KETOSY

 B. podle poétu uhlikovych atomt - TRIOSY, TETROSY,

\PE}ITGSY, HEXOSY, HEPTOSY,

S, ALDOHEXOSA



0

H
N\ 1CH OH
1C | 2
| =0
H—C—OH |
1 ;CH OH
3(,H20H -
D - glyceraldehyd dihydroxyaceton
Nazvoslovi : trivialni aldosa -OSA

ketosa -ULOSA



R Y CH,OH

C
| % C=0
H—C—O0H
| CH,OH
CH,OH -
D - glvceraldehyd dihydroxyaceton

pocet stereoizomeru = 2X (x = pocet C )
aldosy-x=n-2 ketosy-x=n-3

n = pocet C atomu



\

HO—C—H
H—C—O0H

HO—(—H

HO— '%—H

CH,OH

D - glukosa

L - glukosa




R: R KH N CXH @
—0H * R —
(\\(} R’f \UH

hemiacetal yran
Fischerovy viorce Haworthovy viorce
H
‘"’\\(/
" CH,0H
H—C—OH | -
/COH
HO—C—H — (T.\?H I-L{ (,%
H—(C—O0H DH(|:_? 0
H—C—OH H OH H OH
D-slukopvranosa

CH,0H






AR R—o\ /X 0

D .
hemiketil furan

CH,0H

=0
HO—C—H HO,HC DH (H ,0H HOHC CH,OH
H—C—O0H (\ﬁl |/‘5\~¢‘\
H—C—O0H ﬁ |

OHH
CH,OH

D-fruktofuranosa







C
H-C—0H (THIGH
H o OH
ey HO—C—H ++— 0oH H
H—(—0H H H
H—C—OH H OH
CHEGH

O-anomer (63 %) «— MUTAROTACE ¢— P-anomer (36 %)
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D
6CH,OH H— (|3 — OH 6CH,OH
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H " H o
4 1 # H N C - OH # 4 1
OH H | OH H 4
HO ) / OH H—C—O0H HO ) / H o
|
H OH ®CH,0H H OH
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(linear form)
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Figure 7-10a Concepts in Biochemistry, 3/e
© 2006 John Wiley & Sons

\

/e

e—

Chair




Prehled

olyceraldehyd, dihydroxyaceton
threosa, erythrosa

ribosa, deoxyribosa

olukosa, manosa, galaktosa
fruktosa

sedoheptulosa



H
N
f
H—;

CH,0H
D-Gl yéeraldehyde

Aldosy

OH

H\/O / \ NA
H OH HO H
OH H OH
CH,OH CH,0H
D-Erythrose D-Threose
N - o -\
H 0] H O H 0O H O
\C///’ \C/,// \C// \(/
H———0H HO——H H—7—0H HO——H
H———O0H H——OH HO——H HO——H
H——0OH H——OH H——0OH H——O0H
CH,0H CH,OH CH,0H CH,OH
D-Ribose D-Arabinose D-Xylose D-Lyxose
Y\ " Y N\ "
H 0] H O H 0] H O H O H O H O H 9]
\C/ AN / \C// \C/ \C/,// \C/ \C/ \C//
H——0OH HO—FH H——OH HO—F—H H—1—OH HO—FH H——OH HO——FH
H——OH H———0OH HO——F—H HO——H H———OH H——0H HO——F—H HO—"——H
H——OH H——OH H——OH H———0OH HO———H HO——H HO———H HO—F—H
H—/—OH H——OH H—r—OH H——O0H H——OH H———O0H H——0H H——F/—0H
CH,OH CH,OH CH,OH CH,0OH CH,OH CH,0OH CH,0OH CH,0OH
D-Allose D-Altrose D-Glucose D-Mannose D-Gulose D-Idose D-Galactose D-Talose
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Ketosy

| (|JH20H
2C=0

1CH,OH
Dihydroxyacetone

v

CH,0H
¢—o
H+OH
CH,0OH
D-Erythrulose

V< -

CH,OH CH,OH
- d=
H—r—OH HO——H
H—1—OH H———OH
CH,OH CH,OH
_ D-Ribulose _D-Xylulose
CHgg \CHQOH CHgﬁ-T \CHEOH
("J:O ("J:O (‘::O C=0
H—r—O0OH HO—F—H H———OH HO——H
H———O0H H———O0OH HO———H HO——y—H
H———OH H——O0H H———O0H H——r—0H
CH,OH CH,0H CH,0H CH,0H
D-Psicose D-Fructose D-Sorbose D-Tagatose
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Derivity monosacharidu

Oxidace :

A, Mima = aldehydicka skupina — karboxylovou skupinu

N
I

COOH

—

ALDONOVE KYSELINY - glukosa — k. glukonova



Ne?

HO—C—H
CH,OH

Figure 7-11a Concepts in Biochemistry, 3/e
© 2006 John Wiley & Sons

H O
\C//

|
HO—C—H

H—C—OH

CH,OH

Figure 7-11b Concepts in Biochemistry, 3/e
© 2006 John Wiley & Sons

Tollens’
reagent

>~ HO

2 Cu?t

COO

C—H +Agl

CH,OH

?OO_

>~ HO

C—H + Cu0|

H

C—OH

CH,OH



B. Specificka = primarni OH skupina — karboxylovou skupinu

—

CH,0H C00H

URONOVE KYSELINY - glukosa — k. glukuronovi

C. Silna = aldehydicka skupina + primarni OH skupina

5P |
1C 1(;0'01'1

CH,0H COOH

ALDAROVE KYSELINY - glukosa — k. glukarovi



Tvorba laktonu u aldonovych a uronovych kyselin

COOH C—
H—C—OH H—C—OH
HO—C—QH _ HO—C—H 0
H—(C—0H H—(—O0OH
H—C—OH H—C—

CH,OH CH,0H

k.elukonova D-glukonolakton




H )] o OH
H
K)H g )+ NADP
HO H
H OH

Figure 7-11c Concepts in Biochemistry, 3/e
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dehydrogenase

—

H
OH H

HO

H OH

O + NADPH + H?t



2 |

C— C—
HO—( -H, 0=(
HO_CJO JTL C':Cj

H—C - H=C
HO—C—H HO—C—H
(.‘HIDH CHIOH

k.askorbova k.dehydroaskorbova




Redukce :
mirna = karbonylovi skupina — hydroxy skupinu

POLYHYDROXYALKOHOLY - ALDITOLY -itol

CH :DH
H—C—OH

HO—C—H
H—C—OH
H—C—OH

CH_OH
GLUCITOL - SORBITOL




Deoxveukry - OH skupina nahrazena H

OH,HC H OHHC




Aminocukry - OH skupina nahrazena NH; skupinou

CH,0H

H NH! H NHﬁZCH1

0
GLUKOSAMIN N-ACETYLGLUKOSAMI!




Sialové kvseliny - kondenzace N-acetylmanosaminu + pyruvatu

CH,OH

K. SIALOVA




Glykosidy :

O-glukosid

glykosidicka vazba - OR, SR, NR - specificky stépi glvkosidasy



homoglvkosidy - slozen ze sacharida

Glvkosidy
heteroglvkosidy - sacharid + aglvkon (genin)
galakotosid
Glvkosidy glukosid

ribosid



Disacharidy :

A, Neredukujici - trehalosovytyp - vl-id

0 - 0.-D - glukopyranosyl (1-1) - & - D - glukopyranosid

B. Redukujici - maltosovy typ - yl-o0%a

0 - 0.-D - glukopyranosyl (1-4) - & - D - glukopyranosa



ol -0l

TREHALOSA

0 - ¢-D - glukopyranosyl (1-1) - 0.-D - glukopyranosid



ol-f2
SACHAROSA

0-0,-D - glukopyranosyl (1-2) - B - D - fruktofuranosid



H
0/(1-4)
MALTOSA

0 - a-D - glukopyranosyl (1-24) - &t -D - glukopyranosa



H OH H OH
B(1-4)
LAKTOSA

0-B-D - galaktopyranosyl (1-34) - B -D - glukopyranosa



H
B(1-4)
CELLOBIOSA

0 - §-D - glukopyranosyl (1-4) - B -D - glukopyranosa



Polysacharidy :

homopolvsacharidy

Polysacharidy

heteropolvsacharidv

Funkce - stavebni

- zasobni



HOMOPOLYSACHARIDY

Stavebni homopolysacharidy :

CELULOSA - glukosa (celobiosa)

CHITIN - N-acetylglukosamin

AGAROSA - galaktosa + 3, 6 - anhvdrogalaktosa

PEKTINY - galakturonova kyselina




Celulosa

-
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Zisobni homopolysacharidy :

SKROB - amylosa - glukosa - 0 (1-4) - 20 %

(40 - 150 000 MW)
amylopektin - glukosa - o (1>4) + o (1—6) - 80 %
(50 000 MW)
GLYKOGEN - glukosa - 0. (124) + o (1-6)

DEXTRAN - glukosa - ot (1—6) + o (124) + o (1-3)

INULIN - fruktosa f(1-)



B
Irving Geis/Geis Archives Trust. Copyright Howard Hughes edldm

H OH

Glucose Glucose n

o-Amylose

=
©
|RUING

GEelS




Amylopektin

CH,OH CH,OH
H, O _H H ‘ 0. H
Branch B N H 5
e —Q— OH H Lo~ OH H
O (1 6) branch point
H OH H OH
CH,OH CH,OH ch, CH,0H
Main g 1 o H H 0O.H H O.H H o_H
chamJ/H \L J/H N J./H \4 J " N
o N0 B L NOH B Lo NOH H Lo NoH H g
|
H OH H OH H OH H OH
Amylopectin



Skrob (a) a glykogen

Figure 7-19a Concepts in Biochemistry, 3/e Figure 7-19b Concepts in Biochemistry, 3/e



Heteropolysacharidy

CH,OH

H OH 0] H NHCOCH;,

D-Glucuronate N-Acetyl-D-glucosamine

Hyaluronate

CH,0H

H OH 0 H NHCOCH;,
D-Glucuronate N-Acetyl-D-galactosamine-
4-sulfate

Chondroitin-4-sulfate

COO™ CH,0803

O\
H OH O H NHCOCH;
D-Glucuronate N-Acetyl-D-galactosamine-
G-sulfate

Chondroitin-6-sulfate

CH,OH

O\
H OH 0] H NHCOCH;,
L-Iduronate N-Acetyl-D-galactosamine-

4-sulfate
Dermatan sulfate

CH,0H CH,0805

H OH H NHCOCH;
D-Galactose N-Acetyl-D-glucosamine-
6-sulfate

Keratan sulfate

CH,0803

H 0SO0; H  NHOSOj3

L-Iduronate-2-sulfate N-Sulfo-D-glucosamine-
6-sulfate
Heparin



Glykoproteiny — N-linked

\
CH,OH O NH

| \
H O\QTH C—CH,—CH

OH H C—0
HO H
X

H NHCOCH;4
Ser or Thr
(NAG)

Asn




Glykoproteiny — O-linked

R =H or CH,
CH,OH CH,OH -
HO O 0 O H
H R ©=0
OH H |
H H O—CH—CH
H OH H NHCOCH, NH

B-Galactosyl-(1— 3)-a-N-acetylgalactosaminyl-Ser/ Thr

®) CH,OH R =H or CH;

H O. H |
H R C—0O
OH HO ]
HO O CH CH

H H NH

o-Mannosyl-Ser/Thr



Glykoproteiny

Ser or Thr Asn
NN CH NN Polypeptide chain NN CH (N Polypeptide chain
(i) CH,
GalNAc C=0
B(1 — y 02— 6)
Gal Sla NH
(a) O-Glycosidic bonds
GlIcNAc
B(1—4)
GlcNAc
B(1—4)
1 )fl EX 1— 6
o= %) o(l— 6)
Man \Man
wl_y ‘“1—*y a(1— 6)
Man Man Man
o(l1—-2) Oii]—h-z)l o(l—=~2)
Man Man Man
ol —= 2)|
Man
(b) N-Glycosidic bonds

Figure 7-31 Concepts in Biochemistry, 3/e
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Type Occurrence

v\\ Human
V—©®—-©®— immunoglobulin M (IgM),
-V Bovine rhodopsin
g Chicken ovalbumin
/ i L - 1
; v/ V-0-@ Sindbis virus
Human and rabbit
—A—-V- vV-0-0— transferrin,
v < o Rat liver plasma
—A— membrane
v | Vesicular
E-A-O S YW_@—@— stomatis
1—A—© v~ virus
&

Human immunoglobulin
. O V-0-0- ;i
H-—A-0- VY

¢
—A—© AN | Bovine immunoglobulin
Y00 ;4
A—0—-V

® =NAG, V¥ =Mannose, A = Galactose,
- = N-Acetylneuraminic acid, @ - Fucose



Glykoproteiny

Sugar groups —>

Protein —— Enhanced _

breakdown 3
by
hydrolysis

Circulating glycoprotein Circulating glycoprotein
missing a monosaccharide

Figure 7-32 Concepts in Biochemistry, 3/e
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Krevni skupiny

Type A
Nonreducing end
/N \/\ N-acetyl L 1] i B | N-acetyl
RBC glucosamine R calacios galactosamine
L-fucose
Type B
N-acetyl |l s -l .
RBC /\/\/\ i D-galactose D-galactose
L-fucose
Type O
RBC /\/\/\ gluNc-;l:;gilne —  D-galactose @——OH
L-fucose

Unnumbered figure pg 225 Concepts in Biochemistry, 3/e
© 2006 John Wiley & Sons



Caplan, A.l., Sci. Am. 251(4); 87 (1984). Copyright © 1984 Scientific American, Inc. Used with permission

Proteoglykany

i)
| >
2 Link protein Hyaluronic acid
3]
1 e _o_ . .
& HE N
N
e
- Care
& Protein . ————
+
[ 5
Nlinked oligosaccharides 2 O+inked cligosaccharides

e 0800809 (@€ SES Y
<\ N 0
B - -

of @i.ci:: >

£ M Man-_

= 9

< i

LY. X XX
AAAAAAAAAA AAA

\Keman

sulfate

Asn
Gal Galactose =

GailAc  N-Acetyl —— 808

GlcNAc  N-Acetyl-

Elucosarming

Glu

Man Mannose

N Nitrogen atom

MeuNAc  Sialic acid

Oxygen atom

Ser Serine —_—

xyl il e — Chondroitin .?

@ Carboxyl group — T I

L] Sulfate group _ — -0
SGENAD

-4

module

Coo”



Bunecna stena bakterii
grampozitivni(a) a gramnegativni(b)

(a) Gram-positive bacteria

— Cytoplasm

(b) Gram-negative bacteria

Peptidoglycan Outer membrane

(cell wall) Peptidoglycan

Plasma (cell wall)

membrane Periplasmic
space

P~ Plasma
membrane

Cytoplasm




LIPIDY

Lipos - tuk

Funkce : zdroj a reserva energie
strukturni funkce
ochranna a izolacni funkce

ruzné biologickeé funkce

jednoduche
Lipidy slozené

izoprenoidni



Sphingolipids

Triacylglycerols Glycerophospholipids
glycerol glycerol sphingosine

= = = S = ~ O =
. S8 ||8 -
2 = 2 = 2 X 2
= = 12 8 S =

=

=

o

=

5]

Storage lipids (nonpolar) Membrane lipids (polar)
(b)

(a)

Figure 8-6 Concepts in Biochemistry, 3/e
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Jednoduché lipidy :

chemicky - estery mastnych kyselin a alkohola

ACYLGLYCEROLY - triglyceridy - estery mastnych Kyselin a

glycerolu
0
R, lﬁ‘ 0—CH W

CH,— 0 C Rq



Adipocyty




Alkohol

(H,0H
CHOH

CH,0H

alycerol

(H,0H
HO—C—q

(H,0X

derivat sn-glyceroh
(L-glycerol)



Mastné kyseliny - nasycené

}Q} @5‘ HJ;HJ; ‘Q}Eﬂ/ ( ‘x

H,C CHCHCHCHCHCHCH, OH

K .PALMITOVA
C 16H3! 01

///O
P N N e N W NV N e Ny
~OoH
K. STEAROVA

¢ ISHWO



Mastné kvseliny - nenasycene

10 9

K. OLEJOVA

C 1BH340

et e — W
13 12 10 C,\

OH

K. LINOLOVA
C]EHSIDZ

B i N W NP NP
16 1z 13 1T 1w o

C
AN

| OH

K. LINOLENOVA

C ISHSDO



COOH COOH

-
1237

chain Double bornd

COOH
123"
Ccis
Double bond



Carboxyl HO

group

Hydrocarbon
chain

Figure 8-1a Concepts in Biochemistry, 3/e
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AV NV NS o N N /0
5y L Yy o C\
OH
K.ARACHIDONOVA

C,H,0,

prostaglandiny
Prostanoidy tromboxany

leukotrieny



Arachidonic Amide bond

acid residue
EI—IEI (}jI—IC{Z H | / H2
/ o ~c e ~c /
H,
H2C I(_:IZ I(—jlz I(_jlz CH Eth_anolaml.n.e
C:C/ \C:C _ \C _ \C _ 3 residue

or

Unnumbered figure pg235 Concepts in Biochemistry, 3/e
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Arachidonic acid

Prostaglandi
osfagiandmn (Cyclooxygenase, COX)

synthase
2
T “SNee=""co0H
O-OV\/\/\/
OOH
PGG,
Peroxidase

activity COOH
OH ¢
g N Thromboxane :
| " SN—""""""c0o0H synthase
—_—
O :

OH OH
PGH, TxB,
Thromboxanes

PGE, PGD,

Prostaglandins

Figure 8-14 Concepts in Biochemistry, 3/e
© 2006 John Wiley & Sons



H;CO
N—cH,
)
(||) C=0
C—OH
Oi s
O Cl H;C
Aspirin Indomethacin Ibuprofen
(acetylsalicylic acid)
g
=0
NH
g
I I CH—COOH
OH H;CO
Acetaminophen Naproxen (Aleve)

Figure 8-15a Concepts in Biochemistry, 3/e
© 2006 John Wiley & Sons

CH,COOH

g
CH—COOH



Dulezité reakce tuki - zmydeliiovani - NaOH
- ztuzovini - H;

- Zluknuti - O,

CH,OCR
I CH,OH RCOO™Na*
O NaOH
CHO(”:R'+ 3H;0 — CHOH + R'COO~Na*
O CH,OH R’COO Na*
CHQOﬁR" Glycerol Soaps
O (Na™ salts of
Triacylglycerols Eaty acids) Glycerol Glycerol
gnzr:;r:r:':'dv::?:;;;;iﬁ!h Concepts in Biochemistry, 3/e O O O O O O
o
Cis || Cis| Cis | Catalyst Trans Cis |
and/or
Cis | Cis | pressure

Liquid cis-fat Solid trans-fat

Figure 8-3 Concepts in Biochemistry, 3/e
©2006 John Wiley & Sons



VOSKY - estery mastnych kyselin a alifatickych alkoholu

veeli vosk - palmitan myricylnaty (Cy;Hz OH)
vorvanovina - palmitan cetvlnaty (CyH;;OH)

anolin

carnaubsky vosk



Slozené lipidy

FOSFOLIPIDY

A. Fosfoacvlglvceroly - fosfatidy

K. FOSFATIDOVA

1,2-diacvl-glycerol-3-fosforecna k.




_ +
HO—CH—CH;—NH,

ETHANOLAMIN
- +
HO— CH—CH—NH,
cOo0

SERIN

THS
_+
CH,—T"—CHj

CH3

HO—CH

2

CHOLIN

HO— CH1—I’T‘H—‘TH2
OH OH

GLYCEROL

OH OH

OH

OH

INOSITOL



Fosfatidylcholin - lecitiny
Fosfatidylethanolamin - kefaliny

Bisfosfatidylglveerol - kardiolipin

o

CH,—0—P—0—CH,

%,‘ HO—CH

Fosfatidylinositol




Plazmalogeny

(‘) THZ 0—CHE=CHR,

RI_C_O_CH ﬁ

.t
(= 0—P—0—C—CH N,

8



Name of X

Structure of X

Name of
Glycerophospholipids

(a) Hydrogen

(b) Ethanolamine

(c) Choline

(d) Serine

(e) Inositol

—H
+
—CH,—CH,—NH;
+
—CH,—CH,—N(CH3);

+
-—CHT—EH—ﬂﬂh
COO~

OH OH
H

Gl

H OH
OH H

Figure 8-7 part 2 Concepts in Biochemistry, 3/e

© 2006 John Wiley & Sons

Phosphatidic acid

Phosphatidylethanolamine

Phosphatidylcholine

Phosphatidylserine

Phosphatidylinositol



B. Sfingomyveliny - sfingofosfolipidy

(IHS—{C.’H:]F{.‘H—CH TH OH

¢|Z.‘H—I\'H1
SFINGOSIN
CH,—~(CH)z-=CH—=CH—CH—OH
Rl—ﬁf—}EH—ﬁH W THE"
0 CH;—O0—P U—«::H,,—(:Hz—?r'—c:H3
CH,

SFINGOMYELIN



Name of

Name of X Structure of X Sphingolipid

(b) Hydrogen —H Ceramide

@)

+

(c) Phosphocholine —P—0O—CH,CH,;N(CHj3); Sphingomyelin

O~

CH,OH
H 2

(d) Glucose Glucosylcerebroside
(e) Complex Ganglioside

oligosaccharide

Figure 8-8 part 2 Concepts in Biochemistry, 3/e
© 2006 John Wiley & Sons




GLYKOLIPIDY

A. Glvcerolelvkolipidy

l‘i‘l CH—0—C—R
R-C—0—CH
CH,OH
0

HO



B. Cerebrosidy

CH,—~(CH,); CH=CH—CH—OH

R—C—NH—CH
| | CH,OH

HO

galaktocerebrosidy - mozek
sulfatidy

glukocerebrosidy - ostatni tkané

C. Glvkosfingolipidy

gangliosidy - sialova Kyselina - ganglie nervovych bunék



Izoprenoidni lipidy

Zakladni strukturni jednotka - izopren 2-methyl-1.3-butadien

{|LH3 (‘IH3
C HZZ C—CH=—CH, lZZH2 C=CH—CH—
izopren izopentenyl
STEROIDY

STERAN - cyklopentanoperhydrofenantren




A, Steroly

CHOLESTEROL



Steroidni hormony

cholesterol

(C i?)
pregnenclon
(C il)
gestageny
glukokortikoidv mineralkortikoidwv androgeny
(C 21) (C 21) (C 191
estrogeny
(C 18)

Glukokortikoidy - kortisol, kortikosteron - kura nadledvinek
Mineralkortikoidy - aldosteron - kura nadledvinek
Androgeny - testosteron - varlata

Estrogeny - estron, estradiol, estratriol - vajec¢niky

Gestageny - progesteron - vajec¢niky



[ ——

wholesteral
(S-cholesten-3,0 -ol)

ester cholesterolu

1 O g

IO HO

2022 -dihydroxycholesteral

Ppregmenalcm
(RO, Z22-dihydroxy-S-cholesten -39 -ol)

(B -hydrosy-S-pragmnen-20-cm)

o] O

- b

e

Progesiencmn
(4-pregren-3, 20-diaon}

|

—— e

o

1 7-hydmoxyprogesierom
(T FP-hydrosy-<4-pregren-
3. 20-diam)

1 FP-hydroxy pregnenolon
(3T 3 ?7-dihydraay-S-pregnemn-
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B. ZIuéové kyseliny - k.cholova, k. glykocholova, k. taurocholova

C00

CONH—CH!—COO

CONH—CH—CH—S0,




C. Kalciferoly - vitaminy - D; - cholekalciferol, D, - ergokalciferol

provitamin D prekalciferol
CH, R

kalciferol



Plazmaticke lipoproteiny

Charakteristiky hlavnich tfid lipoprotein v lidské plasmé

Tida lipoproteinu

Hustota

Hlavi fipidy " Apoproteiny Priimér Estice
| o /mL nn

Chylomikrony a zbytky  triacylglyceroly v dieté A-LAIL B8, C-LC-ILCIL E <9 §0-300

VLDL endogenni triacylglyceroly, B-100,C-LCAI 0,95-1,006 30-80
esterycholesterolu, cholesterol

DL estery cholesterolu, B-100,C-IE 1006-1,019 25-35
tacvglveeroly, cholesterol

LDL estery cholesterolu, cholesterol, ~ B-100 1,019-1,063 |§-28
triacylglyceroly,

HDL estery cholesterolu, cholesterol ~ ALA-LCL 1,003=1210 312




Plazmaticke lipoproteiny

Exogenous pathway Endogenous pathway
Dietary fat Bile acids and LDL
cholesterol .. @9
Q@ ApoB-100
’/ ..= P LDL receptors
L LDL receptors[ e
_ Intestine Extrahepatic tissue
Remnant
receptor
Chylomicrons Remnants VLDL IDL HDL
ApoE O ApoE ApoE . @ @ ApoE o ©¢° o APOAT
C-II O B48 C-II .. © @® . B100 0% 00 Al
B-48 O B-100 ® Co o

Plasma LCAT
(lecithin-cholestero
acyl transferase)

lipoprotein lipase lipoprotein lipase
Free fatty acids Free fatty acids

Adipose tissue, muscle Adipose tissue, muscle



Membrany
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Membrany
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Membrany
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Biomembrany :

agregované formy biolipidu

Vvznam biomembran - transport

- I{GIH]}FI]TIHE' ntace

- komunikace

Molekulové slozeni membran

Membr:ina proteiny lipidy sacharidy
% % %o
cytoplazmaticka 49 43 3
jaderna 59 335 2
mitochondriilni vnéjsi 32 46 2
mitochondrialni vniti'ni 76 23 1
myelinova 18 79 3




¢ Lipidy - fosfolipidy, cholestorol

funkce - strukturni

Lipid (%) erythrocyt | mvelin | mitochondrie| E.coli
fosfatidylcholin 19 10 39 0
fosfatidylethanolamin 18 20 27 03
fosfatidylglycerol 0 0 0 18
kardiolipin | 0 23 12
sfingomyelin 18 9 0 0
glvkolipidy 10 26 0 0
cholesterol 23 26 3 0




Fosfolipid, sfingomyelin, gangliosid, cholesterol

Courtesy of Richard Pastor, FDA, Bethesda, Maryland

Courtesy of Richard Pastor, FDA, Bethesda, Maryland Courtesy of Richard Pastor, FDA, Bethesda, Maryland

Courtesy of Richard Venable, FDA, Bethesda, Maryland



¢ Bilkoviny - integralni, periferni

funkce - enzymy

prenasece
receptory

strukturni

¢ Sacharidy - glykolipidy, glykoproteiny

funkce - kotveni glykolipidi a glykoproteini

v membranach

- roZpoznaAvaci



Glycolipid Oligosaccharide Integral protein Hydrophobic
o helix

Phospholipid Cholesterol




Bakteriornodopsin




Modely membrdn

GORTER o GRENDL (1923) - Lipdova dvojrrstya
SINGER 2 NICHOLSON (1972) - Model tekuté mozaiky



Lipidicka dvojvrstva




Model tekuté mozaiky

Outer face Phospholipid Fatty acyl Carbohydrate moiety Cholesterol
heads (polar) ¢ tails (nonpolar) of glycoprotein

Lipid — T T
bilayer
5-8 nm
Peripheral protein Integral proteins Peripheral protein
Inner face with covalent lipid anchor
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Difuze lipidu v membrane




Difuze lipidu v membrané

recovery

>




Liposom

Courtesy of Walter Stoeckenius, University of California at San Francisco



Liposomy
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Lransport litek membrinami :
o Nespecifickd permeace
o Specificky prendsecovy systém - pasivni transport - usnadnéni
2 vyménna
difuze
- aktivni transport

¢ Pinocytiza



Typy transportu

(a) Uniport | (b) Symport (c) Antiport

Cotransport



Prosta difuze

C; >>Cy
Net flow No net flow

.

T
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Prosta difuze
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Mezerovy spoj

Cytoplasm Cytoplasm

lons,

amino acids, _ :.

sugars, oo

nucleotides
Proteins,
nucleic acids

v

Intercellular space



Difuze prosta versus usnadnéena
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Usnadnéna difuze




Usnadnéna difuze

Glucose in blood

[Slou = 5 mM
Erythrocyte
membrane

Glucose
permease

Intracellular glucose —> Energy-yielding
[S];, <5 mM metabolism

CYTOPLASM

EXTRACELLULAR
FLUID
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transport

r

vl

Akt

Cr
ATP

DOLOLLLLLDLLOLLLOLG

ANVIIINAIN

0.0 .0 .0.0.0.0.0.0.0.0.0.0.0,

ADP + P
S

VINSV'Id

1,0 .0 0.0 0.0 .0.0.0.0.0.0.0.0.0
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Na* ATPasa
/

EXTRACELLULAR
FLUID

CYTOPLASM O
)
Q
3 Na®
Step 1 Three Na™ bind Step3  TWo K" bind to
to the cytoplasmic the extracellular
side of the side of the
transporter. transporter.
tep 2 Enzyme-catalyzed 4 Enzyme—.cata.ly;ed .
s phosphorylation by ATP SR hydrolytic elimination of
triggers a conformational the phosphoryl group
change that shifts three returns the transporter to
Na™ outside the cell. its original conformation

and moves two K™ into the cell.
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Pinocytoza

Plasma membrane

LDL particle:
Phospholipid
layer  cholesteryl
e Uncoated
ApoB 100 ‘I - vesicle
protein \ _—~ Clathrin triSkeIionSP\P:E\/
5 Lysosome Endosome ||
LoL —
receptor

(pH ~ 5.0)

|
o 8 |
. ‘\ /
Degradation o . /
of LDL to: Separation of
amino acids = LDL from
cholesterol Secondary receptor
fatty acids lysosome

Recycling of

/] receptors to
//  plasma membrane



