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Charakteristika

» z chemického hlediska prevazneé estery vyssich mastnych kyselin a alkoholud

» rozmanita skupina latek: tuky, oleje, vosky, nékteré vitaminy a hormony
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VysSi mastné kyseliny

> jednosytné karboxylové kyseliny obsahujici zpravidla 4 az 26 uhlik( Zkraceny zapis MK

» nasycené: bez C=C vazeb X nenasycené: s C=C vazbami
CN:M;X
O\ ] @ 4

CW\/\/\/\18

- 0/ 3 9 10 Poloha dvojnych vazeb

. . . Uhlik Pocet dvojnych vazeb
(a) 18:1(A®) cis-9-Octadecenoic acid Pocet uhlikg L OCeT dvoinych vaze

a
2 3 45 6 7 8 91011 121314 151617 18 19 20

(o)
\ 1

_ 7 7 6 5 4 3 2 1
(o) ®
(b) 20:5(A>-811.14.17) Ejcosapentaenoic acid (EPA),
an omega-3 fatty acid

Figure 10-1
Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H.Freeman and Company
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Ustav
biochemie

Nasycené mastné kyseliny

Pocet uhlikt

Trivialni nazev

Systematicky nazev

4 maselna butanova

6 kapronova hexanova

8 kaprylova oktanova
10 kaprinova dekanova
12 laurova dodekanova
14 myristova tetradekanova
16 palmitova hexadekanova
18 stearova oktadekanova
20 arachova eikosanova
22 behenova dokosanova
24 lignocerova tetrakosanova
26 cerotova hexakosanova




Nenasycené mastné kyseliny

Pocet uhlikt a dvojnych vazeb Trivialni nazev Omega série Poloha dvojnych vazeb (vsechny cis, s 1 vyjimkou)
C16:1 Palmitolejova |w7 A°

C18:1 Olejova w9 n°

C18:1 Elaidova w9 A? (trans)

C24:1 Nervonova w9 AT

C18:2 Linolova w6 A% 12

C18:3 a-linolenova w3 LEd e

C18:3 y-linolenova w6 75912

C20:4 Arachidonova w6 fgdy TLE

MATOUS, Bohuslav, et al. Zdklady Iékarské chemie a biochemie.

0]

HO

cis-Oleic acid

HOJVWV\M

trans-Oleic acid
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Smeés nasycenych MK

Smeés nasycenych a nenasycenych MK

Figure 10-2cd
Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H. Freeman and Company
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Které uskupeni bude mit vyssi teplotu tani?




» teplota tani roste s délkou retézce MK

» hlavnim faktorem je vsak (ne)nasycenost retézcl MK
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Carbon Melting
skeleton point (°C)
12:0 44.2
14:0 53.9
16:0 63.1
18:0 69.6
20:0 76.5
24:0 86.0

Ustav

biochemie

Carbon Melting
skeleton point (°C)
16:1(A®) 1to -0.5
18:1(A°) 134
18:2(A%?) 1-5

18:3(A%1215) =¥

20:4(A5%1114)  —49.5

Table 10-1
Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H.Freeman and Company
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Figure 10-5

CeandC,; CandC,; C,toC,,
saturated unsaturated saturated

Olive oil, Butter, Beef fat,
liquid softsolid hard solid
Natural fats at 25 °C

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




Acylglyceroly Vosky

» estery MK a glycerolu » estery MK a vyssich jednosytnych alkohold
O o) O
H,C—0—C—R HEC—D—E—R H,C—0—C—R 0
HC—OH HC—O0—C—R HC—0—C—R \CH3(CH2)1 4—C— g—CHz —(CH3)28 —CH3)
H,C—OH HC—OH HzC—D—g—R Palmit}c acid 1-Triacvontanol
monoacylglycerol diacylglycerol triacylglycerol

® ® @

& MICELA

¢ QO

() NEPOLARNICAST  POLARN{ CAST
j (HYDROFOBNI) (HYDROFILNI)
w % (‘ G Figure 10-6
. . .. Lehninger Principles of Biochemistry, Fifth Edition
https://e-chembook.eu/cz/biochemie/Lipidy.pdf © 2008 W.H. Freeman and Company

IVI U N :)Jiitgxemie
SCI




Slozené lipidy

. ] v 7/ v . . v / H H
» fosfolipidy: dalsi slozkou je kyselina fosforecna (|3 0
HO—C—H
. . . v/ v . . . . —0)— 2-
» sfingolipidy: dalsi slozkou je aminoalkohol sfingosin oot
» glykolipid Si slozkou | ' 4
glykolipidy: dalsi slozkou je sacharid
HOWME
hydrofobni (nepolarni) NH->
konec fosfolipidu
vnéjsi povrch hydrofilni (polarni)
O ’ Yeikiae hlaviéga fosfolipidu

' 5

2134 SNttt

............

vnitfni proteiny vnéjSi protein

vnitfni povrch

https://e-chembook.eu/cz/biochemie/Lipidy.pdf
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Rozdéleni lipidu

Stou:age Membrane lipids (polar)
lipids
(neutral) 1
Phospholipids Glycolipids Archaebacterial ether lipids
[ : 1 | ]
Triacylglycerols | |Glycerophospholipids Sphingolipids Sphingolipids Galactolipids (sulfolipids)l
S 9
—{ Fatty acid —{ Fatty acid v v — Fatty acid | Diphytanyl {— i PO4 ?,'.
[ 2 3 3 G o
3; —| Fatty acid i — Fatty acid [ Fatty acid o [ Fatty acid ;‘" — Fatty acid g — Diphytanyl |-
© o :‘Ei- :E- Mono- or © ©
! Fatty acid — P04 HAlcohol| | HPO4|Hcholine| [ '|oligosaccharide — diﬂ‘:’:ﬁ;;’d H(504) POs| (—ether linkage)
Figure 10-7
Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H.Freeman and Company
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(0]

Il
TcH;—0—C \/\/\/\/\/\/\/\ Saturated fatty acid
0 (e.g., palmitic acid)

Glycerophospholipid I .
(general structure) 2c H—o—c\/\/\/\/=\/\/\/\/ Unsatura.ted fatty acid
| o (e.g., oleicacid) Name of Net charge
Il glycerophospholipid Name of X Formula of X (at pH 7)
3CH;—0—P—0—X ——rm——
o Head-group Phosphatidic aci —_ —H -1
substituent . . i +
Figure 10-9 part 1 Phosphatidylethanolamine Ethanolamine = — CH;—CH;—NH3 0
Lehninger Principles of Biochemistry, Fifth Edition o
© 2008 W.H.Fr n and Compan
semanendompany Phosphatidylcholine Choline — CH2—CH2—N(CH3)3 0
+
Phosphatidylserine Serine —CHz—?H—N H3 -1
coo™
Phosphatidylglycerol Glycerol - CHz—(l:H —CH2—OH -1
OH
H o—
6 5 ®
v p p , Phosphatidylinositol myo-Inositol 4,5- H -4
Nékteré vyznamné ppRosphate e :
vy Ko e bl
2 3
° ° H H
glycerofosfolipidy et B ,
glycerol CHOH O
CHz—O—II’—O—CHz
o
I
CH—O0—C—R
I,
CH—O0—C—R

Figure 10-9 part 2
Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H.Freeman and Company
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Enzymatické stépeni glycerofosfolipidu

Ucinek fosfolipas: A1, ~, C, D

(0]
|
1 CHz—Oi—C\/\/\/\/\/\/\/\ Saturated fatty acid
o (e.g., palmitic acid)

Glycerophospholipid I ;
(general structure) 2cH—0--C — Unsaturated fatty acid
o\/\/\/\/_\/\/\/\/ (e.g., oleic acid)
5 I
CH 2—O-|- Ii'j|~0— X
o Head-group
substituent

Figure 10-9 part 1
Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H.Freeman and Company
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Vyznamneé sfingolipidy (glykolipidy)

gangliosidy

antigeny krevnich skupin ABO

@ [ ]canac
O T-Oem Ol @ Neusac

B-galactosidase ®—> Generalized gangliosidosis

\O Gal

Sphingosine

Ceramide O Antigen

O-Dlam:
hexosaminidase A ®—> Tay-Sachs disease Globoside
: O-O-11

]
GalNAc
hexosaminidase ®—> Sandhoff’s disease

AandB
\DGalNAc

Oems
Oa®

A Antigen

2

ganglioside \
neuraminidase ’NeuSAC a-galactosidase A ®_} Fabryadiveasa
N
Gal
O S @
B Antigen
| Ceramide HPhosphochoﬁne |

glucocerebrosidase ®—> Gaucher’s disease _ '
sphingomyelinase ®—+ Niemann-Pick disease

@i

Box 10-2 figure 1
Lehninger Principles of Biochemistry, Fifth Edition

Figure 10-15
Lehninger Principles of Biochemistry, Fifth Edition © 2008 W.H.Freeman and Company

© 2008 W.H.Freeman and Company

% B-galactosidase N OGaI
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T
CH,=C—CH =CH, P

Isopren :

3

Terpeny

"

ISOPRENOIDY

/ \

Steroidy




~CHs3
CH3 o
CH3
CH3 CH3
CHs CH3
CH3 visible CH
C 3
L light /
CH3 Yy CH3 :Iie:::nal
point of oxidation of - t gb g
/" cleavage alcohol to p e.arain
CHa aldehyde 12 12
3 CH3
H20H PESN C
15
CH3 . " H” o
Vltan.un A1 R Amcls -I.letmal all- trans -Retinal
CHs (retinol) (visual pigment)
CH3 (b) (c) (e)
CH3
' Figure 10-21
Lehninger Principles of Biochemistry, Fifth Edition
(a) B-carOtene © 2008 W.H. Freeman and Company
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OH OH
H;C H;C
Cholesterol 2 :
H;C
(o} HO
Testosteron Estradiol
CH,0H CH,OH
ol ¢—o
= \ =
.OH . 3
no 3§ X« HO ¢ Prednisolon Prednison
H,C H,C
(o) 0 Figure 10-19
Cortisol Aldosteron Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H. Freeman and Company
H3C CH3
HsC CH3

CH3
‘ UV light
HO™ 3 77 5 >3 7 ey
2 steps (in skin)

7-Dehydrocholesterol

Figure 10-20a
Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H.Freeman and Company

Cholecalciferol (vitamin D3)

—_—>
1 step in the liver

1 step in the kidney

1,25-Dihydroxycholecalciferol
(1,25-dihydroxyvitamin D3)

biochemie




