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~ Ogliikovi hidrat

Najdemo jih v vseh oblikah zivljenja.
Imajo vec razli¢nih funkcij:
® vloga v energijskem metabolizmu — lahko neposredno
metaboli¢no gorivo (glukoza, fruktoza) ali kot rezervne
spojine (Skrob, glikogen)
® vloga pri strukturi organizmov — celi¢na stena rastlin, gliv in

bakterij, vezivna tkiva zivali (hrustanec), zunanji oklep pri
clenonozcih

® riboza in deoksiriboza sta komponenti nukleinskih kislin

® s proteini in kompleksnimi lipidi kovalentno povezani
ogljikovi hidrati delujejo kot oznacevalci na povrSini celice pri
prepoznavanju drugih molekul.



Other monosaccharides

Ogliikovi §....

hidrati
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Monosaharidi

najenostavnejsi ogljikovi hidrati

empiricna formula: (CH,0) — ve¢inoma v naravin od 3 do 7

(trioze, tetroze, pentoze, heksoze, heptoze)

ena sama aldehidna (aldoze)ali keto (ketoze) skupina, ve¢ OH

skupin

pr1 ogljikovih hidratih, ki 1majo vsaj en
kiralni center, obstajata 2 stereoizomeri
(enantiomer1): D- 1in L-, k1 oznacCujeta
absolutno konfiguracijo (prvotno smer
zasuka polarizirane svetlobe v raztopini)

gliceraldehid (v naravi D- konfiguracija)
kot standard za doloCevanje D- ali L-

H 0O H O
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CHQOH CH;OH
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H\ \ /70 Il\ 7 //O
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H”TSOH 1O T N
CH,OH CH,OH

D-gliceraldehid L-gliceraldehid

gliceraldehid (aldotrioza)



Monosaharidi

v . C 3 1 < CHO
@ Stevilo izomer: 2', n je e
v l k 1 h rov CH,OH
SteVl O lra nl Cent D-gliceraldehid
. D 1' L naka CHO CHO
- dll L.- 0Z ' S HO— -}
1 d H——OH He~——0H
g e e na CH-OH CH,OH
. D-eritroza D-treoza
razporeditev | |
V. A AF %
2 "HO CHO CHO ClIO
b na ‘
Su Stltuent H——OH HO——H H——OH HO———H
> 11 H——0H H——0H HO——H HO——H
kiralnem C, ki je
Z H——0OH H——0OH H——0OH H ~——0H
b 1 dd 1 en Od CHO0H CHLOH CH,0H CH,O0H
naJ O J O a J D-riboza D-arabinoza D-ksiloza D-liksoza
karbonilnega C " Y % ¥\ ¥\
CHO CHO CHO CHO CHO CHO CHO CHO
H—/—0OH HO—}—H H——OH HO——H H——OH HO——U H——0H 11('.)ﬂ—ll.
H—1—OH H—+—OH HO——H HO——H H——OH H———0H HO—F—H HO—F—H
H——OH H——O0H H——O0H H——OH  HO—}—H HO——H HO——H HO——H
H——0H H——01 H—+—0H H——0OH H—+—0H H—+—0H H~—+—0OH H——+—0H
CILOI1 CILOI CILOII CILOI1 CH,0I] CIHLOI1 CIL,0I1 CILOI
D-aloza D-altroza D-glukoza D-manoza D-guloza D-idoza D-galaktoza D-taloza
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" Monosaharidi - ciklizaclja

pentoze in heksoze v raztopinah

H 0O
2o e R i
ve¢inoma v cikli¢ni obliki w
2 ; . A H~3—0H
reakcija aldehidne skupine na C1 pri o
aldozi in —OH skupine: hemiacetal Hed—OH ~
reakcija karbonilne skupine na C2 pri " ™
. . . 2 . \(:HZOH I_I OI_I
ketozi in —OH skupine: hemiketal it Do .
5-Clenski obro¢: furanoza : Vi mutarotaci,-;“k_
H?OI‘I CH,OH
6-Clenski obroc: piranoza ?[ A
, S _ ‘NOH H
O in 3- obliki: anomera, razlika v HO ‘ﬁ% HO 5
e : H OH
porazdelitvi skupin na anomernem C g p-D-glukopiranoza
: 2 [o] = +113.4° [o] = +19°
(C1 pri aldozah, C2 pri ketozah): )

o-konfiguracija: -OH skupina na anomernem C pod ravnino obroca

B -konfiguracija: -OH skupina na anomernem C nad ravnino obroca



(T)aldoze (Zketoze

D-riboza (Rib) D-ksiloza (Xyl) L-arabinoza (Ara) D-ribuloza (Rub)
TR HOCH, CHOH ’
> =0 .
= |
H—C—0H g B apon
HeloH
OH OH | iOH OH
pentoza CHZOH
D-glukoza (Glc) D-manoza (Man) D-galaktoza (Gal) CH-OH D-fruktoza (Fru)
= HOCH, HOCH, HOCH, gﬂ
Pomembni % Crcyworars -t
OH H jo=0H HHO ==0H OH H p0H L HOCH;, o
HO HO H H=L=0H s S oH
H OH H H H OH H—C—OH  § 2
I I l O n O — Hexoses '!34:'}' OH H
. . (3) deoksialdoze (@) acetilirani aminosladkorji
S a h arl d I 2-deoksi-D- L-fukoza (Fuc) N-acetil-D-gluko- N-acetil-D-galakto-
riboza (dRib) zamin (GIcNACc) zamirg]SGalNAc)
HOCH, H HOCH, HOCH ;
1 o Hi— H—0 HO +—0)
N/ 1 HO poe OH OH H poDH OH H pOH
- HO H 2 H 2
" OH H H HN—C—CH, H HN—C—CH,
(5) kislinski monosaharidi uz's";‘i‘r:;t'(lrl\'liﬂfg;'Ska (&) sladkorni alkoholi
D-glukuronska L-iduronska - " aCH,0H D-sorbitol D-manitol
kislina (GIcUA) kislina (IduUA) HG—IIZ—H CH,OH CH,OH
. I I
& C00% H Hio—t—n H-C—OH  HO—C—H
HnH S OH HnH H - OH . Ho= HOmE
H HO o o
OH H OH H—{—0OH H—{—OH

| |
CH,OH CHZOH



astanek glikozidov

® kondenzacija: nastanejo glikozidi z O-glikozidno vezjo

® disaharidi, oligosaharidi in polisaharidi

CH,OH CH,OH
CH,OH CH,OH
H O B H O OH OH
H 1 H
OH H OH H OH
’ 1-4 c-gl idi
HO OH HO H H o t?nrlc[:!um i© OH
H OH H OH
glucose glucose maltose water
a-D-glukoza B-D-glukoza
jk’ H,0 B-glikozidna vez
/ CH40OH CHo0H CH40OH CHoOH
CH,OH / CH,OH
0
0O
beta (1 +4) bond alpha {1 + 4) bond
cellulose starch, glycogen

maltoza celobioza
a(1->4) glikozidna vez (glukozil-B(1-4)-glukoza)



Disaharidi

CHLOH CHLOH CHLOH
H OH H 0 HO O

H

OH H 4ROH Hpee0H OH HA!
HO O H H

H OH H OH H
1. Maltose 2. Lactose
a-D-Clucopyranosyl- F—D-Galan:t-:-p;rrannsz.rl-
{ 1-=4}-0-glucopyranoss 4)-0-glucopyranose

laktoza
galaktoza + glukoza, vez 3(1 - 4)

maltoza
2 D-glukozi, vez a(1 - 4)

mlecni sladkor

3. Sucrose

:-:-D-GIu-:-:-p;n‘an-:-s:.rl
[ 12} -f-D-fructcfuranaoside

saharoza
glukoza + fruktoza, vez a,(1 - 2)

namizni sladkor



Pol

Isaharidi

HOCH,

B
H 0
H
o4k0H HA 1 O
H

HOCHz2 HocH;
Ht—0OH H
o
4R0H HA 4L0H H
o o
3 H oH H OH

G en—
hgﬁn ed
homopolymer

Reducing end |

-
OH

Murein — linear
heteropolymer

glikogen,
rezervni
polisaharid v
Zivalih

murein,
v celi¢nih stenah
bakterij



polisaharid mono- mono- vez razve- nahajanje vloga
saharid 1 saharid 2 janje
Bacteria
Murein D-GlcNac | D-MurNac!! | p1—4 — celicna stena SC
Dextran D-Glc — o] =6 wl—=3 |shz WB
Plants
rose D-Gal L-aGal p1—4 | P13 |rdecealge (agar) | WB
rrageenan | D-Gal — P13 | al=4 |rdecealge W8
Cellulose D-Glc — p1—4 —  |celiCnastena SC
Xyloglucan | D-Glc DXyl (D-Gal, | F1—4 | P16 |celicnastena 5C
L-Fuc) (B1-+2) |hemiceluloza SC
Arabinan L-Ara — @] =5 w]—+3 |celi¢na stena (pektin)
Amylose D-Glc — o] =4 — amiloplasti RC
wlnpecﬂn D-Glc — ol—4 | «l1=6 |amiloplasti RC
Inulin D-Fru pa =¥ — skladi§¢ne celice RC
Animals
Chitin D-ClcMNAC — 1= — Insects, crabs SK
Glycogen D-Glc — al—34 | 11— |Liver, musde RK
Hyaluronic | D-GldUA | D-GlcNAC p1—4 — Connective tissue | SK.WB
acid F1—3

SC= strukturni ogljikov hidrat , RC= rezervni ogljikov hidrat
wn-ogljikov hidrat, ki veZe vodo

" N-acetylmuramic acid, ' 3,6-anhydrogalactose



Rezervni polisaharidi: skrob

v rastlinah

CH,OH
H O H '\
nereducirajoci /H reducirajoci Chloroplasts
konec OH H /% konec
OH
H OH
Plant cell starch
amiloza (20 %): nerazvejan polimer glukoze, a(1 - 4) vezi 1-Drmyiee el
o reducirajoci konec
o e W Q :
a(1-6) vezi O SIS 0% \
razvejitvena mesta "4 P L
konec
g
CO =‘ O
O g O @ 5
& § 5 Ke 5O
= Boo
a(1-+4) vezi &
glavna veriga i , f‘o 06 ..
@
470 o0 Ho " Reducing end
O O
Q o O
8 OO0
S & Pog ol
© @)

amilopektin (80 %): razvejan polimer glukoze, v glavni
verigi a(1 - 4) vezi, razvejanja z a(1 - 6) vezmi na pribl.
vsakih 25 glukoz



- glikogen

v zivalih

glikogen (rjav) v celicah ledvic

struktura podobna amilopektinu (v glavni
verigi a(1 - 4) vezi, razvejanja z a(1 - 6)
vezmi), le da ima vec razvejanih mest (na
pribl. 10 glukoz se razveja)
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" Rezervni polisaharidi & )

dekstran (kvasovke, bakterije) Lo o) AN
glukozni ostanki, povezani z 0(1 — 6) vezmi in razvejitve z o(1 —2), Vo

a(1-3)in a(l »4) glikozidnimi vezmi o

fruktan (v zelenjavi): inulin, levan, graminan
drugi najbolj razsirjen polisaharid, ki se enostavno

presnavlja; [3-D-fruktofuranoza N

® inulin (v vec€ kot 36.000 rastlinah, najvec v T on

Jeruzalemski articoki, cikoriji, cesnu) K"

homopolimer D-fruktoze, povezane z [3(2 — 1) glikozidnimi vezmi Toon



Strukturni polisaharidi

@ celuloza, hitin, mukopolisaharidi

@ deloma se sintetizirajo v notranjosti celic, a se dokon¢no
sestavijo zunaj celice
® oradijo trdno zaScitno celi¢no steno

® oblikujejo zelatinozno zascitno prevleko

{a) Celulose fibers

i) Masrel e

n - B iTon ¢} Wiardl il
-t /]
4 o,
g
B, ¥
&,




Celuloza

Povprecno 10.000 — 15.000
glukoznih ostankov

D-glukozne enote,
povezane z 3 (1-4)
Mitochondria glikozidnimi vezmi

Mucleus




Shema e ._

sekundarne <& A Ry i
celiéne TR
stene trav

H
CHaoH

M '
QoM
HO\PH = °D i::“:r
o 5
Hoom  CHgom o
H

CHa0H o

WA o £ o, o : O =N ﬁ
HOQH ¥ o ° o0 5 am / ‘g\.‘r,\,;_,,':‘;?l::‘i,jgig S, inl
H A

VODIKOVE VEZI CELULOZA LIGNIN HEMICELULOZA HEMICELULOZNE
PRECNE POVEZAVE
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N-acetilglukozamin, povezan z (1 - 4) vezjo
ci!”:' : -J\"-i'li't'f}.'|
L:t}lt‘{‘lhdﬂ'lillt‘ (|“=L) group
CHOH °  hotat4 H N—H CHOH

/ glycosidic bond

o cuticle made
of chitin
H N—H CH,OH H N—H
| |
e Chitin o
CH, CH,4
v celi¢nih stenah kvasov, gliv in alg zascitni oklep Clenonozcev (Zuzelk, rakov, pajkovcev)

(modro — v steni glive Trichoderma reesei)



Mukopolisaharidl

@ v vezivnem tkivu (hrustanec in kite) in zunajcelicnem matriksu
vi§je razvitih zivali

® hialuronska kislina

e =
CH,OH OUNERTRERAR S )
II' xh.l:\" \A H".;.'.\Il '
Ly~ g B | 51 | e
H Epidermis ——i s Ve 5 \ -,
Collagen and .3 4/ 1 —
Hyaluronic Acid e i T e
{HAI Lk | -.I \.
H OH i
e Dermis
N-acetilglukozamin in D-glukuronska kislina, Hypodermis

povezana z 3(1 - 3) in B(1-4) vezjo

v matriksu vezivnega tkiva Cloveske koze



Glikoproteinl

ogljikov hidrat kovalentno vezan na protein
obicajno vsebujejo 1-30 % ogljikovih hidratov,
nekateri tudi do 60 %

. 3 CH,0H CH;
2 Vrstl vezi: B
/OKH O—CH—C
. > e treonin . . 3
® O-glikozidna vez med —OH '\ /] E/Pohpcpwnm“ga
na anomernem C in —OH H NHCOCH;

(a) N-acetilgalaktozamin

na Ser ali Thr

® N-glikozidnavez med -OH | °,
: (8] NH—C—CH,—C
na anomernem C In \OJ<)H H

it asparagin polipeptidna veriga
amidnim N na Asn H  NHCOCH,

(b) N-acetilglukozamin




Vrste glikoproteinov

O-linked f-linlced - &
| e
Co0" coo” Msr Man Mun Gal Gal |
FHN—C—H  tHN—L—H | | | | Gal
M " M
']—"HE' H_é_.:.H & n o | fa TS ﬂ-:t-l.ﬁ.-: |
| | | "‘-.\ J{.ﬂ' -
A -|_|H . I:HJ hhn M-ﬁrl ||:|:l:|_ hhn hhn
arinia reorina
{Ser or 5) (Thr or T) HH'““H— .-r"f' THyM—C—H \ ,—'/
P ath ks & Mlan
| | i |
Sal bl A bl
| | H.N™ 0 |
artY | 1T A PYY, Gt Tehlte ——  Fux
| | & :
0 (Ben or Ny MH

MH
/f --SIE_F ‘ f//f ;'5'.|5I'|_\\\1. -’fr;Sr;-K—\TPmtEi”

y
Mannose-rich type Complex type



Glikoproteini ("¢

najpogostejSi
monomeri, Ki
sestavljajo
oligosaharide v
glikoproteinih

H O H

OH
OH H

B-L-fukora

CH,0OH

]
N—C—CH;
H

B-D-NV-acetilgalaktozamin

CH,OH
H 0. OH
H
OH HO
HO H
H H

B-D-manoza

CH,OH
HO O, OH
H
OH H
H H
H OH

B-D-galaktoza

CH,OH
H O, OH
H
OH H
H
i

H |

Wl 0,

H

B-D-N-acetilglukozamin

sialna kislina

CH,OH
H 0. OH
H
OH H
HO H
H OH

B-D-glukoza

H H
H:C—G—N 1—0, 000" |
H H H—(Ij*é)H
H R = H—(l‘—()H
OH H CH,OH

(N-acetilnevraminat)
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Glikoproteinl

fizioloSko pomembne molekule, sodelujejo tudi pri
delovanju imunskega sistema

oligosaharidi, pripeti na proteine, pomembni pri
medsebojnem prepoznavanju celic in molekul

na povrsinah celic kot markerji za identifikacijo
specifi¢nih vrst celic

krvne skupine (A, B, O): razli¢na zgradba oligosaharidov
na membrani eritrocitov

maligne celice: spremembe glikoproteinov na povrsini
oznacCevanje staranja proteinov

mnogi virusi 1majo na povrsini proteine, na katere se
lahko vezejo oligosaharidi



~Imunoglobulin G (lIg

http://www.path.cam.ac.uk/~mrc7/

movies/igroty.gif
O %
I LA
?91'? i‘y varisble regicoms &?’O%'fgs g
o @
>
]
D-Gal D-GleMAc
co:nslta:nt (
resions &g HOCH; HOCH; Core structure

hinge

CH2
\//

N-gl*,f.colgidic
I H':' C' bOI‘ld
3
' D-GlcMAc
Carbechydrate

Conplementarity Determining Regioms (CDERs)

H NHCOCH3 H NHCOCH;CHz
D-GleMAc -Gl e c

MCW

0]
Light Chain Asn-297

Disulphide Bomd

KEY:

Heavy Chain

1



““N-glikanska sestava protiteles 1gG

Hinge Region
ASI.IHI? Asniﬂ? nl‘gil'
[ I I
GI!-I:MAJ: GlchAc GlcNAC
I I
GlchAC GlcNAc

| leMA | |
Clq bindlng site Man i Man = Man
f Y A P
Man Mar Man Man Man
; | | | I [
oy I GIcNA:: GlcMAc GleNAc GleMe GleMAc GleMAc
SB[ I | [ I
?ﬁ ‘ ; L.ﬂ_ R Galactose  Galactose Galactose  Galactose
L i I |
2

[
Sialicacid  Sialic acid

Vir: Karsten M.C., J. Kohl, Immunobiology 217 (2012) 1067-1079

. o
& |
b

A biantennary oligosaccharide core is attached to Asn297 within the IgG CH2 domain comprising two N-acetyl-
glucosamine (GIcNAc) residues and three mannose residues, two of which are linked to two terminal GIcNAc residues
(IgG-GO). In addition to this core structure, IgG antibodies may contain additional galactose (IgG-G1) or galactose and
sialic acid residues (IgG-G2). Clq binding site is highlighted; the detailed structure is based on crystallography works by
Deisenhofer (1981) and Thommesen et al. (2000).



Glikolipidi

i
EHE—G—l!
VAV AN AV ARV ANV AN

CH-O0H H—l:]—l!
o MW
HO U—'J"H: Monegalactosrldiacylglreeral
od H (MGG
H
H:0OH
1 D
| Hy—0—0C
—CH, ! O

Diigalactosyldiacrlglycarol
OH H (GG
H
0-
O é—EHE IEIZI
g CH—0—C
O o L G\/\/\/\W
H
H—0O

E-Sulfo-G-deoxy-a-D-glucopyrancsyldiacylglycaral
H {a aulfolipid)

FIGURE 10-10 Three glycolipids of chloroplast
membranes. In monogalactosyldiacylghcerals
(MCDGs) and digalactosyldiacylglycercls
(DGOCs), almost all the acd groups are derived
from linoleic acid (12:2(a™") and the head
groups are unchargad. In the sulfolipid f-sulfo-
oy - -o-glucopyranasyldiacylghycers, the

sulfonate camies a fixed negative charge.



Lipidi
zaradi svoje hidrofobne narave bolj topni v nepolarnih

topilih kot v vodi — povezuje jih topnost in ne kemijska
zgradba

metaboli¢no gorivo v celicah

shranjevanje energije v obliki mascob in olj
strukturni lipidi: fosfolipidi in steroli v bioloskih
membranah

vloga kot signali, kofaktorji encimov, prenasalci
elektronov, hormoni, Saperoni (zvitje proteinov) in
pigmenti



Hydrolyzable lipids a
o WE‘D'F
I e e P e
L e e o o o o, _C—T—TH
NMMC—D‘J:“&
-/ | Esters
i Fat s Mon-hydrolyzable lipids
Waxes
| Sterol esters B W W
]
P g Hydrocarbons
7 | Allcanes
oo Carotenoids
M H;E-D—I:“—EF
(n
H

Fhospholipids
WT-‘

Phosphatidates

FPhosphatids ’&”lcc'h'jls_

sphingalipids Long-chain allanols
sterols ’

o steroids
e e e e e e o O E (M
= | e e e A TOTH
o-p g A .
Hj:_c._?_.:._,ﬁ,si-_m Arids
= e Fatty acids
i Eicosanoids
“HH
/\/\N\/M.;J\
Glyeolipi ds L,
HO—H. |

Cerebrosides o
G angliosides |':,:H ‘:';J



: VSEbuJ_eJO polamo stearinska kislina oleinska kislina
karboksilno skupino (—COOH), @ carbext -0 0

vezano na nerazvejano S
alifatsko verigo

* amfifilne spojine: polarna

glava + nepolaren rep

e4do36C atomov, vecina iﬂiﬂcarhm
med 12 in 24

* vecCina ima sodo Stevilo C
atomov

* veCina vezi je C-C, le 1, 2 ali
vec dvojnih vezi med C atomi
* mononenasicene mascobne
kisline dvojna vez obiCajno
med C 9in 10 Saturated Mixture of saturated and

fattv acids nneatirated fattw arde

© S DY



Carfion

skalaton Structure®

12:0 CH=(CH 204 gCOOH

14:10 CH=(CH 24 2000H

16&:0 CHs(CH 24 4 COOH

18:0 CH=(CH 24 gZ00H

200 CHL(CH ), CO0H

240 CH=(CH 202 2C00H

1610 A% CHZ(CH ) e CH=CH{CH.); CO0H

18:1(A% CH=(CH )7 CH=CH{CH )7 CO0OH

18:2( A% CHs(CH )4 CH=CHCH .CH=
CHICH 217 COOH

18:3(A1215 CHZCH.CH=CHCH,CH=
CHCH ,CH=CH{CH,);CO0H

2040 ARFIIY oY (CH L), CH=CHCH.CH=

CHCH CH=CHCH.CH=
CH{CH 215 CO0H

Systematc namet

r-Dodecanoic: acid

n-Tetradecanoic: acid

m-Hexadecan oic acid

n-Octadecanoic acid

r-Eicosanoic acid

r-Tetracosanoic acid

5 9-H exa decenoic: 4 cid
@5 0-0ctadecenoic acid

cis- ois-9 12-0Octadeca dienoic
acid

Gls- cls- ois-9 12,15-
Oetadecatienoic acid

Gls- cls- ois- ois-h 8 11, 14-
|zosatetraenoic acid

Common name
[clerivgiion)

Lauric: acid
(Latin Jfzuras,
“laurel plant™)
Myristic acid
(Latin Myrishca,
nutrmed genus)
Palmitic acid
(Latin palma,
“palm tree”)
stearic acid
(Greek stesr
“hard fat”)
Arachidic acid
(Latin Arachis,
ledume genus)
Lignocetic acid
(Latin Jignuam,
“wood” 4+ cers,
“wax'l
Palmitoleic: acid
Oleic acid

(Latin ofewm, "oil")

Linoleic: acid

(Greek Hnon, "flax’)

e-Linolenic acid

Arachidonic acid

MWelting
poat 0]

442

539

63.1

6l.G

a5

B&.0

1-05
134

1-5
=11

—40.5

Solubiity gt 30°C

(g g saolvent)
Wigtear Benzena
0.053 2 B0
0.024 a7
0.0083 248
0.0034 124



Mila
Na in K soli mascobnih kislin so mila;:
CH,(CH,) ,COOH + NaOH - CH,(CH,),COONa‘+ H,0

lavrinska kislina natrijev lavrat (milo)

Air Arface1im

Lfd R & ﬁ s mila se topijo v
e o T o vodi, a ne
e, T B P o, nastanejo prave
o | '.-;;" P i_.-} raztopine — tvorba
o 2 B 5 B g8 micel

son? ¥ 1d Air
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‘Triacilgliceroli

estr1 3 mascobnih kislin in glicerola

nepolarni lipidi

shranjevanje energije

zivali: mascobe (tudi 1zolacija), rastline: olja

vezejo se na serumske albumine v krvi in krozijo po
organizmu

v miSicah se oksidirajo do CO, in HO 1n pri tem sprosScajo
veliko energije Fat

t Ghycerol
ADP+P, ATP

Fatty acid

. N

Witochondrion
COy H50



Struktura triacilglicerolov

HO—CH

Glyceral

Ester bonding Chiral center sn number
? = I I
R—C— O NSRS R—C— O SSEE R'— C—0—CHy
T 9] = ) =
P Il i Il i
HOSCRH  R—C— 0= CFH R'—C—O=|CFH
= = 0 =
= = Il =
HO—CH; HO—CH, R"—C—O+CHy
Monoacylghycerol Diacylglycerol Triacylglycerol = Fat
Fatty acids Ghyearel
1

Aoyl residue

Vander Waals
rmodel
of tristearylglycerol

Aoyl residue

‘Rotatable .
around C-C bond |




| astnosti
mascob

oksidacija nenasicenih
mascobnih kislin: zarkost

Fatty acids (%% of total )

100

&0

B0

40

a0

saturated unsaturated saturated

Olive ail, Butter, BEeef fat,
liquid aoft solid  hard solid

Matural fats at 85 °C
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Polarni lipidi
gradniki bioloskih membran — zascCitna plast celic
amfifilni (polarna glava, nepolaren rep)

2 skupina:
® olicerofosfolipidi (fosfogliceridi): fosfatidna kislina
® sfingolipidi: sfingozin

Storaze Membrane lipids Ilpda.r,'ll
lipids
neutral) | |
Phospholipids ypoolipids | Archachacterial ether lipids |
[ | _ _
| Tracyiglyoerals | | Glyercphospholips | | Splingelipids | | Cphingolipids | | Galactalipids (sulfolipids) |
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E
o} {aem] |” |-[Fo] e
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= & &
§ | [
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e HEm] | e e

lycercl
Clycercl
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Wc_o_ﬁ Hz

C—0—C—H O CH
= 0 L
O H2c=o—|:—o—(CH2b~*r|1—CH3
(s CH;
Phosphatide
thosphatidylcholine,
edthin)

C_ﬁ.cylresidue'l !:::.

G_f-‘-.cylresidue EJE*

[ 2L20

. ®

Phosphatidate
@cylresidue’l“‘_g.

'@cyl residue EEE\
N

Arnino alcohol
ar sugar alcohal

Fhosphatide

nfﬁ-.n:yl residue 'Ij'j

Sphingosine

Amina alcohol
or sugar alcohal

ipjﬁ

Sphingophospholipid

HO—CH,—C Hz—f""llu—c H,

-~ Fosiolipidi—=""

H—0—C

1
[&)] hospholipid T 't
¥ eerophospolipl | Unsaturated fatty acid

(general structure) 20 H—O—( p—,
NN VNN NN e dicadd

Saturated fatty acd
{eg., palmitic acid)

o
I
He—O—P—{— X
- Head-group
subatituent
CH; Coo®

| @
HO—CH— CH—MH;

* na mestu 1
ponavadi nasiCene

CHa

Chaoline Serine AT R
ol Ol mascobne kisline, na
HO—CHy—CHa— NH, HMOH mestu 2 pa
HOY=T v nenasicene
H OH . :
Ethanolamine rya -l nosital X tretja —OH SkUplna

glicerola zaestrena s

@mj ) fosforjevo (V) kislino
N
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ar sugar alcohaol

tCHOH
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Sphingalipid
igeneral
structure)

{ Acyl residue )

Sphingosine

Ceramide

() Aeylresidue 1)
Sphingosine
Cerebroside

(galactosyl or ghycosyl ceramide)

Sphingosine
HO—CH—CH=CH—{CH:}.—CH, Fatty acid
1
LH—N—C
ICH—0—X
{ Acylresidue 1 }
e
Sphingosine 5\':'3
Sphingosine Sulfatide @
{ Acylresidue 1}
Sphingosine

Ganglioside Gy @



Ceramide

Glikosfingolipic

FIGURE 10-14 Glycosphingolipids as determinants of blood
groups. The human blocd groups (O, A, B) are determined in
part by the oligesaccharide head groups (blue) of thesa glycosphin-
golipids. The same three oligosaccharides are also found attached to
certain blood proteins of individuals of blood types ©, A, and B, re-
spectively. (Fuc represents the sugar fucoss.)

Sphingoaine

— Fatty acid O Antigen

{4
&

A Antigen

00006
O

B Antigen

O000®
O



Terpeni
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Terpeni

pomembni terpeni v rastlinah in zivalih: limonen, 3-
karoten, giberilinska kislina, skvalen, likopen

mnogi dajejo rastlinam znacilno barvo in vonj

skvalen je intermediat v biosintezi zivalskih in rastlinskih
steroidov



R Tr holesterol

" Steroidi AYGE

T
holesterol izhodna molekula za sintezo - Z%E ‘gih]éi
steroidnih hormonov in Zol¢nih kislin =l
hormoni so zelo kompleksne snovi v . H S
organizmu, ki jih izlo¢ajo nekatere 50 ;“b
Zleze £ lgﬁhj

Polar  pry 278" Steraid

head maclens

od hormonov so odvisne posamezne naravne funkcije delovanja
organizma. IzloCajo se neposredno v kri in se z njo prenasajo po celem
telesu, kjer vplivajo na razlicne organe.

hormoni so povecini prenasalci informaciy med organi oziroma med
tkivi v organizmu.

hormoni delujejo le na dolocene ciljne organe, kjer se vezejo na
specifi¢ne receptorje.



~~ Hormoni - pregled

Peptide
Protein

Steroid

Amino
acid
derivative

Sexual
hormones

Retinoic
acid

Proliferation

Growth )
/ Development \ Cytokines
Growth factors

U

Metabolism

Insulin
Glucagon

Cortisol

Thyroxin
Epinephrine

Homeostasis

(H50, electrolytes, (7))

Parathyroid hormone
Calcitonin
ANF

Aldosterone
Calcitriol

Somatotropin

Digestion

Gastrin
Secretin

CCK
etc.




_mesto_

delovanje

Adrenal.glands _
(cortex)’

Cortisol

cids

uf]

A
""_F,.. AMIN0 g (lucose
T

<A

e

hormon _
Prepares uterus Maintenance of
for pregnancy pregnancy
Ovaries Promotes implantation Development of
of fertilized eqqg mammary glands?
Progesterone |
Menstrual cycle
' | Stimulates proliferation Bone developmentf
“ of endometrium DEHEl{émefnt Dfl
- . secondary female
EIES sex clc"narca;_:ter_lij.tiq:_s
' Uterus and other organs 2.0, araistrbudern,
Estiaalol g breasts, body hair?
Testes Causes: Development of
A Sexual differentiation secondary ma_le_
to male phenot}{pe sex characteristics
. A el e.qg., skeleton,
ormation of ejaculate muscles, body hair }
Testosterone Spermatogenesis Protein synthesis t

Proteolysis t
Protein synthesis |

Gluconeogenese t
Blut-Glucose t

Activity of the immune
system |



Steroidni hormoni

mesto nastanka mesto delovanja

hormon
Adrenalglands 3Na® "'
(cortex) |

2}::@r

Aldosterone Kldneya

o Bones
Kidneys ET
§ | T .'- D
: e
Calcitriol Ca
Thyreid gland
.F" i 0z H20
S %—%»coz
%
. ADP+P, ATP, Heat
Thyroxine
Intermediary

metabolism

delovanje

Na® retention !
K® excretion ¢

Blood pressure |

Ca2®- and phosphate
resorption F

Ca2® metabolism
of bones t

Fetal development,
growth, and maturatmnT

Basal metabolic rate
Heat generationt
Oz consumption #



_Oznacevanje steroidnega—

skeleta

21

znacilen sistem 4 obrocev: 2|0

® trije 6-Clenski

® cn 5-Clenski
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| steroidi, ki iy oo
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Prednizalone Prednisone



“"Uporaba steroidov
(steroidni terapevtiki In hormoni)
kortikosteroidi: -OH ali =O na C11, -OH na 170a

kontracepcijska sredstva (C. Djerassi)

Terapevtski in bioloski ucinki:

protivnetni ucinki za zniZzevanje visokega pritiska

pomirjevala za zdravljenje nekaterih vrst raka

antialergiki za zdravljenje osteoporoze

diuretiki Imunosupresorji

anaboliki delovanje proti virusu herpes simplex
progestageni inhibicija HIV integraze — (okuZeni s HIV ter

antimikotiki oboleli za AIDS)



© Adultdaily
requirement

Vitamini,
topni v
lipidih

vitamini A, D, EIin K

I Provitamin Functional form Important for |
-Carotene ) .
Ii, = g‘ Retinal > Sight
t -
Frﬁ‘:& e Visual pigments Y -.»:’ff
¢ i
Retinol —| Retinol " Sugar
transport
1 Coenzyme
Milk I{‘;_ |
Liver Tl
Eggyolk | || Retinoicacid |—=> Development
1} Differentiation

Cholesterol

Y w

Signal molecule

Calciol —»| Calcitriol i Calcium_

: ik metabolism
0.01 Hormone
Cod liver oil

Milk
Eggyolk

A
M. CHa CH; CHy
CHLOH
N VN z
CH3
D ch‘_‘ CHz
H.C /\/\]/
CHs
>
| CHy
HO™
E CH=
HO >
f”l CH;
= H
CHs 3
K o)
CH;
= H
0 CH;

Tocopherols | —#| Tocopherols [ ANti-
oxidant
10 Reducing agent
Cereals
Liver
Egas
Seed oil
Blood clotting
Phylloquinones —» Phyllohydro- ——> (carboxylation
quinones - of plasma
0.08 ' proteins)
Intestinal
bacteria T
Vegetables
Liver
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