CELULAS

- Toda células tem uma membrana celular

» Células eucariéticas também apresenta organelas
separadas por membranas

* As membranas separam as células do meio externo e
desempenha um papel importante no transporte e no
controle do fluxo de informagdo entre as células e o
meio externo

- Diversas enzimas encontram-se nas membranas
e dependem deste ambiente para o desenvolvimento
de suas fungoes
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LIPIDIOS

Compostos bioldgicos “sollveis” somente em solventes apolares
- Acidos Graxos, sdo os blocos fundamentais de muitos lipidios
*A cadeia de hidrocarbonetos tem pouca afinidade com a dgua
*A parte polar associa-se com a dgua

*As membranas de células animais contém proporgoes
significativas de esfingolipidios e colesterol (hidrofébico)



Lipideos

Lipideos (Estrutura e Classificacao)
Lipoproteinas (Transporte)
Membranas Biologicas



Onde encontramos os lipideos??



Oleos e gorduras




Lipidios nos Alimentos

2 http:/iwww.bungealimentos.com.br - BUNGE ALIMENTO... [:]

Oleo de Milho Salada

Porcdo de 13ml (1 colher de sopa)

Quantidade por porcao %VYD*

Yalor energetico 108kcal = 454k] S%
Carboidratos Og 0%
Proteinas g_g_ 0%
- Gorguras totals 120 22%
Gorduras saturadas 1,809 8%
Gorduras trans Nao contem st
Gorduras monoinsaturadas 4,49 o
Gorduras poliinsaturadas 5,80 oK
Colesterol Orng 0%
LTS annenear uIw) 0%
Sddio Orng 0%

*% Valores Didrios de referéncia com base em urma dieta de
2.000kcal ou 2.400k). Seus valores didrios podem ser maiores ou
rmenores dependendo de suas necessidades energéticas,

** 04 VD ndo estabelecidos.

v Farhawe

@] Concluido ® Internet




Lipideos

« Classificados pela solubilidade (nao estrutura).

 Lipidios (grego “lipos”, gordura): compostos
soluveis em solventes organicos (metanol,
cloroférmio, etc).

« Sao moléculas apolares insoluveis em agua.
Algumas sao anfipaticas.



Lipidios: Funcoes Principais

Unidades que compde os triacilglicerdis e fosfolipidios
Acidos Graxos . Produgao de energia

I Precursores de eicosanoides

Triacilglicerdis —— Estoque de energia

Fosfolipidios __, Principal componente das membranas celulares

Componente de membrana celular

Esterois —» Precursor de acidos biliares, vitamina D
(Colesterol/

I Precursores de hormonios esteroidais
Esteres de Colesterol)



Vitaminas Lipossoluveis

Vitamina A — visao (retinal + opsin = rhodopsina)
Vitamina D — metabolismo do calcio
Vitamin E — antioxidante que protege as membranas

Vitamina K — importante para a coagulacao.



Acidos Graxos

Carboxyl _O\ 0]
group C

Hydrocarbon
chain

(a) (b)

v'Sao acidos carboxilicos com grupos laterais de hidrocarbonetos
de cadeia longa

v Encontram-se normalmente na forma esterificada

v'A maioria dos ac.graxos possui numero par de carbonos.



Carboxyl ()
group b

Hydrocarbon
chain

CIS versus Trans
(a) (b)



Mixture of saturated and
unsaturated fatty acids

(d)
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Fatty acid composition of three food fats

Fatty acids (% of total)

100

60
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20

CIG and Cla clo and Cls C¢ to Cl‘
saturated unsaturated saturated

saturated

—

Olive oil, Butter, Beef fat,

iqud solt sohd  hard sohd
Natural fats at 25 °C
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“TG sao excelentes reservas de energia”
-S40 menos oxidadas do que Carboidratos e Proteinas
-S30 estocadas de forma “anidra”

Triacilglicerois



Triacilglicerois

S ot
HO rlzﬁ oH

OH

Glycerol

1-Stearoyl, 2-linoleoyl, 3-palmitoyl glycerol,
a mixed triacylglycerol



CH; CH;

ﬁ Glicerol

Lipidios de b

Glycerol

armazenamento
(neutros)

Triacilglicerdis

/ C—O (I
Glicerol esterificado "*i
Acido graxo

1-Stearoyl, 2-linoleoyl, 3-palmitoyl glycerol,
a mixed triacylglycerol



Acido Graxo

C4:0
C6:0
C8:0
C12:0
C14:0
C16:0
C16:1
C18:0

C18:1(cis) (oleic)
C18:1(trans) (elaidic)

C18:2
C18:3

Ponto de Fusao

7.9
1.0
16:0
48
58
64
0.5
69.6
14
43.7
-5.0
-11.0

Saturado x Insaturado

[\

Saturated
fatty acids

(c)

Mixture of saturated and
unsaturated fatty acids

(d)



Acido Graxo Ponto de Fusao

C4:0 -7.9

Ce6:0 -1.0

Cc8:0 16:0

C12:0 48

C14:0 58

C16:0 64

C16:1 0.5

c18:0 : . v Acidos Graxos Trans adquire caracteristicas similares a
C18:1(cis) (oleic) 14

sua forma saturada....

C18:1(trans) (elaidic) 43.7
C18:2 -5.0
C18:3 -11.0

Cis-9-octadecenoic acid
(Oleic acid)

Trans-9-octadecenoic acid
(Elaidic acid)




table 11-1

Alguns dcidos graxos de ocorréncia natural

Some Naturally Occurring Fatty Acids

1 Solubility at 30 *C

(mg/g solvent) /

Carbon Common name Melting
skeleton Structure* Systematic name' {derivation) point (°C) Water  Benzene
12:.0 CH,(CH.},,COOH n-Dadecancic acid Lauric acd 442 0.063 2600
/ (Latin lsurus,
“laurel plant™)
14:0 CH4(CH.),.COOH n-Tetradecanoic acxd Myristic acid 53.9 0.024 8/4
{Latin Myristica,
nutmeg genus)
16:0 CH,(CH;),,COOH n-Hexadecanoic acid Palmitic acxd 63.1 0.0083 348
{Latin paima,
“palm tree")
18:0 CH3(CH_;),;COOH n-Ocladecanoic acid Steark acd 696  0.0034 124
(Greek stear, ~ . A .
“hard fat”) Iteracdes hidrofdbidas
20:0 CH3(CH;},,COOH n-Eicosanoic acid Arachidic acid 765 . . .
o (Latin Arachis, Arranjos quase cristalinos
legume genus)
24:.0 CH;3(CH;);.COOH n-Tetracosanoic acid Lignoceric acid 86.0
{Latin lignum,
“wood™ + cera, “wax")
16:1(a%) CH4(CH;);CH=CHI(CH,),CO0H cis-9-Hexadecenoic acid Palmitoleic acid 0.5
18:1(a% CH3(CH;),CH=CHI(CH,),CO0H cis-9-Octadecenoic acid Qleic acid 13.4
(Latin ofeum,
\ | el R-C=C-R
/18-;(.5" 12 CH3(CH;),CH=CHCH,CH= cis-,cis-9,12-Octadecadiencic  Linoleic acid 5 d
CHI(CH;),CO0H acid {Greek finon, “flax")
18:3(a%121%)  CHLCH.CH=CHCH CH=— cis- cis-,¢is9,12,15. a-Linolenic acid 11
CHCH,CH=CHI(CH,),COOH Octadecatrienoic acid
20:4(a%%51 %) CH,(CH,),CH=CHCH.,CH= cls-,cls- cis-,cis-5,8,11,14- Arachidonic acid 495
CHCH.,CH=CHCH.CH= lcosatetraensic acid
CH(CH,):CO0H

“All acids are shown in their nonionized form. Al pH 7, all free fatly acids have an ionized carboxylate. Note that numbering of carbon
atoms begins at the carboxyl carbon,
"The prefix n- indicates the “normal" unbranched structure. For instance, “dodecanoic” simply indicates 12 carbon atoms, which could
be arranged in a vancby of branched lorms; “n-dodecanoic” specifies the linear, unbranched form. For unsaturated fatly acids, the

0

configuration of each

uble bond s indicated; in biological fatty acids the configuration is almost always cis.



Fosfolipideos

Glicerofosfolipideos

Saturated fatty acid

cl_l) (e.g., palmitic acid)

1CH2—O—C\/\/\/\/\/\/\/\
o
Il

T AN ANNANS

(o)

i
iy—o—t—o-[3]

O~  Substituinte

Unsaturated fatty acid
(e.g., oleic acid)

Name of Net charge
glycerophospholipid Name of X Formula of X (at pH 7)
Phosphatidic acid —_ —H -1
+
Phosphatidylethanolamine Ethanolamine — CHz—CH2—NH3 0
+
Phosphatidylcholine Choline — CH2—CH2—N(CH3)3 0
+
Phosphatidylserine Serine —€ Hz—(ll H—NH3 -1
coo0~
Phosphatidylglycerol Glycerol —cC Hz—(l:H —CH2—OH -1
OH
H o—@®
G &
Phosphatidylinositol myo-Inositol 4,5- H -4
4,5-bisphosphate bisphosphate 1 a
H o—@
253
H H
Cardiolipin Phosphatidyl- —CHz -2
glycerol CHOH O
|
CH—0—P—O0—CH>
°' i
CH—0—C—R'
o
|,
CH—0—C—R




L-Glycerol 3-phosphate, the backbone of phospholipids
1 )
C H2 OH Fosfolipidios
— 20 =0H "
H=—+“«C—=O0OH O

3CH2—O—I"—O_

Un dos grupo alcool (OH) do glicerol é -
Esterificado por dcido fosfadrico O



Os glicerofosfolipidios sao diacilglicerois unidos a grupos

cabegas alcodlicos através de ligacao fosfodiester

'CH~< )—("\/\/\/\/\/\/\/\ Saturated fatty aokd
o (o, pealimitic acdy
Glyserophospholipid

{geoeral structure)  “CHed )—4|.' Unsaturated fatty acid
VNN VAU e oleic acid)

(9]

|
CHy—0—P—0— X

0 Head group
substituent
Name of Net charge
glycercpbasphalipkd Name of X Formula of X tat pH 7
Pheaphaticic acid — - H 1
Phesphatidylethanokamin Ethanalamine - (‘."1—4‘,“!—&“3 Q
Phesphatidyleholine Choline — CHy~CH~N(CHz), a
+
Phesphatidylsarine Sarine CHy~CH-~NH; 1
CO0"~
Phesphatidylglvesral Glyewral (‘."1—4‘."-—(‘.}12—('"1 1
OH
H O—m
o
Phesphatidylinesitol myo-lnesltal 4,6- (‘)" "' H 4
4, 5-bispbosphate bisphosphate T v‘lo
Ho OH HO “6
|
H H
Cardiolipin Phosphatidyl- CH, ']
o CHOH ©
(L.ll,—o— —0—CH,
(:ll—o—:':—k'
1 O
,ll,—()—(!'-—R'




Sphingosine

Fattvacid
Sphingolipid E
(general 2CH—N—
structure) & NN NI NN
'‘CH,—O-X
D
Name of sphingolipid Name of X Formula of X
Ceramide — —H
Sphingomyelin Phosphocholine - P—O—CH;—CHZ—K{(CH;;J;,
H,OH
. Neutral glycolipids
Fosfoli pi deos Glucosyicerebroside Glucose
Cerebrosideos
Esfingolipideos

Lactosylceramide Di-, tri-, or
Glicoli P ideos (a globoside) tetrasaccharide

F % 2 Complex @
Ganglioside GM2 oligosaccharide
Gangliosideos




Fosfatidilcolina

glicerol
A - (”) N
/CH2\O/C

colina

Acido graxo -<

Phosphatidylcholine
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\Ejs‘f/hgaﬂm + Acido graxo Esfingolipidios

Sphingosine
HO—" H—CH-CH—(Cthg—Cna Fatx_vacid

Sphingolipid ﬁ — amida

(general =N

structure) W e N N NN

H
'CH,—0—X
Nao Con'rem Name of sphingolipid Name of X Formula of X
Glicerol em sua N
, Jeramide - — H
molécula
i
Sphingomyelin Phosphocholine — P—O—CH-;—CH;.—MCH;,Z&,
Neutral glyeolipids
| Membranas de Glucosyicerebroside Glucose
Celulas nervosas
Lactosylceramide Di-, tri-,or
(a globoside) tetrasaccharide
Ganglioside GM2 Complex
AREHAEDe a0 oligosaccharide e




Cholesterol

Nucleo

Esteroidal
Esterois

(Colesterol/
Esteres de Colesterol)



Taurocholic acid
(a bile acid)

Act as detergents in the intestine, emulsifying dietary fats



As classes principais de lipidios de armazenamento e de membrana

bl de s o o

Storage Membrane lipids (polar)
lipids
(neutral) ‘
Phospholipids Glycolipids
l .
. l I .
Triacyvlglycerols Glycerophospholipids Sphingolipids Sphingolipids
— Fatty acid — Fatty acid
g | :
: : i i
g Fatty acid g | Fatty acid é’“ | i Fatty acid E Fatty acid
S oY 2 5
wl o
- . - Mono- or
—— Fatty acid —— POy —— Aleohol —— POy —— Choline oligosaccharide




Gangliosides = complex sphingolipids

o0, gu g
H /51 CH—CH—CH,OH

OH H
H H

H HN (Ilj CH,
0O

N-Acetylneuraminic acid (sialic acid)
(NeubAc)




Glicoesfingoplipidios

Os grupos sanglineos humanos O, A, B sdo, em parte, determinados
Pela composigdo em aglcares dos grupos cabega polares destes Glicoesfingoplipidios

Sphingosine I
Ceramide

Fatty acid

o }< HMH ..> O Antigen
(=

S
O-OH >§g@

%Hﬂdwwm



Pathways for the breakdown of GM1

Cernmide
GM1
grpalactosidaeas ®—0 Goneralizad gangliosidosis

~O Disease, accumulation of the partial

8 Breakdown product

GM2

hexasaminidase A cha disease
= — . 2 al

2 O Globaside
v |~xu3-.lll|illl'.|un
gy Sandhofls disease
g O

Cerumide
Ceramide
GM3 o 5
ganghioside \m FERUGRAD
sldase

e ickase

—
Y
3

-

Sraalactosidase

{

Sphingoenylin

plucooore beasid sso ®—0 Gaucher's disease
N

sphiing-
myclinnse

®— Niemann-Plek discase

Phosphocholine

-

Cervamide




Wnked alkene

1 H H

CH;—0—C=C SR TVEVET ST A TR
2CH—0—(/\/\/\/\/\/\/\/
N [
: (i)Hg O
0

| i
O0=P—0—CH,—CH,—N(CHy),

Plasmalogen
ether-linked alkyl
VAN ANN
2(|:H_O_C_CH3 Released from leucocytes (basophils)
3(|3H~z 0 Stimulates platelets aggregation

acetyl ester

| |
O=1|)_0__CH2—-CH2-—N(CH3)3

0
Platelet-activating factor



Phosphatidylinositols act as intracellular signals

Phosphatidylinositol

phosphorylation |~ 2ATP
in plasma

membrane > 2ADP
Phosphatidylinositol 4,5-bisphosphate

hormone-sensitive
~ |~ H20
phospholipase C

in plasma

membrane /" \
&

Inositol 1,4,5-trisphosphate | Diacylglycerol
I I
Release of intracellular Ca?" > Activation of

protein kinase C

| |

I |

I |

v Y

Regulation of other enzymes Regulation of other enzymes
(by Ca2") (by protein phosphorylation)




