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RELATIVE COSMIC ABUNDANCES
OF THE ELEMENTS

m Relative abundance
H 1

He 0,085
Li 1,5 x 10
C 3,7x103
N 1,2x 103
o 6,7 x 103
s 1,6 x 10°
P 3,2 x 107

Mg 3,5x10°
Na 1,7 x 10°6
K 1,1x 107
Si 3,6 x 10°6

70

60
50
40 I human body
| Earth's crust
20
10
l 11
H cC o

N Ca Na P Al 5Siothers
and and
Mg K

percent relative abundance
i
(=]

Abundancia relativa de los elementos quimicos presentes en la corteza terrestre (el mundo no
vivo) comparada con la determinada en los tejidos blandos de los organismos vivos. La
abundancia relativa se expresa como porcentaje del total de atomos presente. Asi, cerca del
60% de los atomos presentes en un organismo vivo son atomos de hidrégeno
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carbon atom hydrogen atom

atomic number=1
atomic weight =1

atomic number=6
atomic weight =12

atomic number

—— electron shell —————
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Hydrogen |®@

1

2 | Helium e

6 | Carbon oo0000

7 | Nitrogen oo 00000

8 | Oxygen o0 (000000

10 | Neon 0000000000
11| Sodium 00000000000

12 [ Magnesium |00 0000000000
15 [ Phosphorus (0 ® 0000000000000

16 | Sulfur oo|00000OOO OOOOOS

17 | Chlorine o0 0000O0OCOO OOOCORNSS

18 | Argon 0000000000 (00000000

19 | Potassium o0 00000000|00000000O0
20 | Calcium 00 00000000/00000000(00
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SHARING OF TRANSFER OF
LECTRONS EI.EC‘I'RON
water

gD 00 e-e

molecule positive  negative
ion ion

oxygen

covalent bond ionic bond

La interaccion entre atomos resulta en la estabilizacion de los electrones de las
capas mas externas. Un enlace ionico se forma cuando los electrones se
transfieren de un atomo a otro. Un enlace covalente se forma cuando los electrones
se comparten entre los &tomos. Los dos casos representan situaciones extremas.
Frecuentemente, como en el caso del agua, los enlaces covalentes son polares

FORMATION OF
A POLAR
e e COVALENT

- BOND
® + @ —
partial /

\ partial
positive negative i
charge (™) MOLECULE charge (87)

ATOM 1 ATOM 2
oxidized reduced
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H methane

methanol
H, | formaldehyde
Hy I’ formic acid

carbon dioxide

68

|
—N-— -_C -

oxygen nitrogen carbon
(A)

water (H,0)

(B) propane (CH;-CH,-CH;)
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HARE BASIS OF INTERACTION STRUCTURE BOKD ENERGY® IRCALIMOL)
. - . H O
Covalent bond Sharing of electron pairs [ 50110
—N—C—
H
) | & |
Iydrogen bond Sharing of IT atom —N—H e e OmmC— =7
| I
o-e
Tonic bond Attraction of opposite charpes —lil— O=(— iz
H
H H H H
1.1 11t i i b 1.t L. P4 1 1.t L L l |, -
iy < nonpolar —C—C —Heoeo0H—C —C — -2
in the presence of polar substances 1| | 1
H H H H
H H
= - - .
van der Waals interaction Interaction of electrons of nonpolar HH c 1
substances W o\
Bacad zasau: s gk sanaican af smazess sazdalles sesssarz ieee boaded 2 tatasasntas seams cades abhudalactesl saadiatza.
Dord drergy i the amount of sneigy eeded to separate o bonded of interacting stois wader physologal conditions

Enlaces quimicos covalentes y no covalentes

Fuerza (kcal/mol)

Tipo de enlace Longitud Enelvacio Enagua Enlaces Distancia Energia
(pm) © Kj/mol
Covalente 150 90 90 g _ g 122 ggg
lonico 250 80 c=cC 1'20 811
Hidrégeno 300 4 1
Van der Waals (por 4tomo) 350 0,1 0,1
average ATP hydrolysis C-Cbond
thermal motions incell breakage
ENERGY
CONTENT BN ]
(kcal/mole) 0.1 1 10 100 1000
noncovalent bond green complete
breakage in water light glucose oxidation
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Composicion quimica aproximada de una
bacteria y una célula de mamifero tipicas

% del peso total celular

Componente E.coli  Célula de mamifero
H,O 70 70
lones inorganicos (Na*, K*, 1 1
Mg2*, Ca**, CI, etc.
Metabolitos pequefios varios 3 3
Proteinas 15 18
RNA 6 1,1
DNA 1 0,25
Fosfolipidos 2 3
Otros lipidos - 2
Polisacaridos 2 2
Volumen celular (ml) 2x 10 4x10*
Volumen celular relativo 1 2000
AH, 4 de algunos Constantes

liquidos en sus

dieléctricas de

puntos de ebullicion algunos liquidos

(cal/g) (20°C)
Agua 540 80
Metanol 263 33
Etanol 204 24
n-propanol 164 -
Acetona 125 21,4
Benceno 94 2,3
Cloroformo 59 -
Hexano - 19
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Puntos de fusidn, ebullicion y calor de vaporizacion de algunos solventes

Punto de Punto de Calor de
fusion (°C)  ebullicion (°C) vaporizacion (J/g)*

Agua 0 100 2260
Metanol (CH3;OH) -98 65 1100
Etanol (CH3;CH,OH) -117 78 854
Propanol (CH3CH,CH,OH) -127 97 687
Butanol (CH;3(CH_),CH,OH) -90 117 590
Acetona (CH3;COCHj3) -95 56 523
Hexano (CH3(CH,)4CHj3) -98 69 423
Benceno (CsHs) 6 80 394
Butano (CH;3(CHy),CHz) -135 -0,5 381
Cloroformo (CHCls) -63 61 247

* La energia que se necesita para convertir 1 g de un liquido, en su temperatura de ebullicién, a
presién atmosférica, al estado gaseoso a la misma temperatura. Es una medida directa de la
energia que se requiere para sobrepasar las fuerzas de atraccion entre las moléculas en la fase
liquida

Electronegatividad de algunos elementos

Elemento  Electronegatividad

F 4.0

0 35

cl 3.0

N 3.0

Br 2.8

(S: ;?, Electronegatividad: capacidad de un
) 25 atomo para atraer electrones hacia él en
Se 2.4 un enlace quimico (alta afinidad
P 21 electronica, alta energia de ionizacion)

H 21

Cu 19

Fe 18

Co 18

Ni 18

Mo 18

Zn 16

Mn 15

Mg 1.2

Ca 10

Li 1.0

Na 0.9

K 0.8
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O-H covalent bond
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8+

6+
Enlace covalente
(96,5 pm)
26 S* ‘
||||||||||||||||II®
1 1
1 1
i Puente hidrégeno '
& : (177,0 pm) :
i |
1 1
Mo e e e 2735pm --------- -

Las moléculas de agua tienen carga neta igual

a cero pero, debido a la diferencia

de electronegatividad que existe entre los atomos de oxigeno e hidrégeno, son
moléculas polares y pueden establecer entre si un tipo de unién no covalente que se
conoce con el nombre de puente hidrégeno. Un puente hidrégeno se forma siempre

que un atomo de hidrégeno queda compartido,

a una distancia apropiada, entre dos

centros electronegativos. La unién puente hidrdgeno tiene usualmente 1/20 de la

fuerza de un enlace covalente.

Cohesion. Some insects, such as this water
strider, literally walk on water. In this
photograph you can see the dimpling the
insect’s feet make on the water as its weight
bears down on the surface. Because the
surface tension of the water is greater than
the force that one foot brings to bear, the
strider glides atop the surface of the water
rather than sinking.

Capillary action. Capillary action
causes the water within a narrow tube to
rise above the surrounding water; the
adhesion of the water to the glass
surface, which draws water upward, is
stronger than the force of gravity, which
tends to draw it down. The narrower the
tube, the greater the surface area
available for adhesion for a given
volume of water, and the higher the
water rises in the tube.

04/08/2014
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Property

The Properties of water

Explanation

Example of Benefit to Life

Cohesion

High specific heat
High heat of
vaporization
Lower density

of ice

High polarity

Hydrogen bonds hold water molecules together

Hydrogen bonds absorb heat when they break, and release
heat when they form, minimizing temperature changes
Many hydrogen bonds must be broken for water to evapo-
rate

Water molecules in an ice crystal are spaced relatively far
apart because of hydrogen bonding

Polar water molecules are attracted to ions and polar com-
pounds, making them soluble

H
7 . \
\.IIIIHIIH-.\I:I/.. <

'H Los protones se
intercambian de
una molécula de
agua a otra

Leaves pull water upward from the
roots; seeds swell and germinate
Water stabilizes the temperature of
organisms and the environment
Evaporation of water cools body
surfaces

Because ice is less dense than water,
lakes do not freeze solid

Many kinds of molecules can move
freely in cells, permitting a diverse
array of chemical reactions

‘:l:
&
+

@

H® H
H;0 OH™

|
16n 16n
hidronio hidroxilo

Las moléculas de agua intercambian protones de manera continua entre si; esto
resulta en la formacion de iones hidronio e hidroxilo. Ambos iones se
recombinan rapidamente formando moléculas de agua

K,=|H"|«|OH]=10"

04/08/2014
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Puentes hidrégeno en el hielo. Cada
molécula de agua forma un maximo
de cuatro puentes hidrégeno de
manera que se forma una red
cristalina regular. En el agua liquida,
a temperatura ambiente, cada
molécula de agua se une, via puente
hidrégeno, con un promedio de 3,4
moléculas de agua. La red cristalina
de hielo ocupa mas espacio que el
ocupado por el mismo ndmero de
moléculas de agua en estado liquido;
de este modo, el hielo es menos
denso y flota sobre el agua liquida.

16n Sodio

. ) - a0 _JL+2~, hidratado
A __I.L%‘ gf(—;'% cj’_;:q f M ‘§

I - FOH - )¢ o
L et _k_lf x?,;/ﬁ 0 (gj\
™ ﬁ}—. _\T\_TJ-’I"\/@':H_ \F;!:E’:d o 5 16n Cloruro
J| TR JNaY ) e hidratado
£ - 7—Nax - 7—So
- S’

El agua disuelve muchas sales cristalinas hidratando sus componentes
iénicos. La red cristalina de cloruro de sodio es rota por moléculas de agua
que rodean a los iones Na* y CI. Las cargas ionicas se neutralizan
parcialmente, y las interacciones electrostaticas necesarias para la
formacidn de la red se debilitan..

04/08/2014
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Interacciones de importancia bioldgica
estabilizadas por puentes hidrégeno

Entre un grupo Entre un grupo Entre enlaces Entre bases
hidroxilo de un carbonilo de una peptidicos en complementarias
alcohol y agua cetona y agua las proteinas  en los &cidos nucleicos
LR o i
R R R
\0 \C/ ~N C/E'I‘\/ RxN/ Cs C/CH;;
| }_I) I | | Timina
g 0 0 c. C
- - - O-f’ “-.N/ "3._\0
Ny i H | =
o H N g =
H T T T =
(|3 (": ~ s C/NH
R 0O i i Adenina
N C
xcﬁ ‘-\N
Voo
& /N—CH
Miscellaneous

Proteins melabalites

Composicion de una célula de mamifero tipica. Aunque las proteinas representan la
fraccion méas importante del peso seco de una célula, se estima que mas de la mitad se
encuentra modificada con oligosacaridos, lipidos y otros metabolitos. (Prescher J. A. &

C.R. Bertozzi 2005 Nature Chem. Biol (1): 14-21.2005)

04/08/2014
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ions, small
molecules (4%)

phospholipids (2%)

bacterial
cell

DNA (1%)
RNA (6%) =
>
0
=
o}
=
(o}
o
70% : o
H,0 proteins (15%) =
v
"{g!' V4 polysaccharides (2%)
building blocks larger units
of the cell of the cell

| SUGARS I» POLYSACCHARIDES
EATTY RGBS . ' ——
AMINO ACIDS P :
NUCLEOTIDES P = 'NUCLEIC ACIDS
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Table 3.1 Macromolecules

Macromolecule Subunit Function Example
PROTEINS

Globular Amino acids Modified glicose Hemoglobin
Structural Amino acids Catalysis; transport Hair; silk

NUCLEIC ACIDS S

DNA Nucleotides Encodes genes Chromosomes

RNA Nucleotides Needed for gene expression Messenger RNA
LIPIDS

Fats Glycerol and three fatty acids Energy storage Burter; corn oil; soap
Phospholipids Glycerol, two fatty acids, Cell membranes Lecithin

phosphate, and polar R groups

Prostaglandins
nonpolar tails

Five-carbon rings with two

Chemical messengers

Prostaglandin E (PGE)

Steroids Four fused carbon rings Membranes; hormones Cholesterol; estrogen
Terpenes Long carbon chains Pigments; structural Carotene; rubber
CARBOHYDRAT
Starch, glycogen Glucose Energy storage Potatoes
Cellulose Glucose Cell walls Paper; strings of celery
Chirin Structural support Crab shells
Table 3.2 The Many Functions of Proteins
Function Class of Protein Examples Use
Metabolism (Catalysis) Enzymes Hydrolyric enzymes Cleave polysaccharides
Proteases Break down protzins
Polymerases Produce nucleic acids
Kinases Phosphorylate sugars and
proteins
Defense Immunoglobulins Antbodies Mark foreign proteins for
elimination
Cell recognition Toxins Snake venom EBlock nerve function
Transport throughout body Cell surface antigens MHC proteins “Self’ recognition
Globins Hemaoglobin Carries O3 and CO; in blood
Myoglobin Carries 07 and CO; in muscle
Cytochromes Electron transport
Membrane transport Transporeers Sodium-potassium pump Excitable membranes
Proton pump Chemicsmaosis
Anion channels Transport Cl- ions
Strucrure/Suppore Fibers Collagen Cartilage
Keratin Hair, nails
Fibrin Blood clot
Maortion Muscle Actin Contraction of muscle fibers
Myosin Coneraction of muscle fibers
Osmaotic regnlation Albumin Serum albumnin Maintains osmotic concentration
of bload
Regulation of gene action Repressors lac repressor Regulates transcriprion
Regulation of body functions Hormones Insulin Conerols bload glucose levels
Vasopressin Increases water retention by
kidneys
Oxytocin Regulates uterine contractions
and milk production
Storage Ion binding Ferritin Stores iron, especially in spleen
Casein Stores ions in milk
Calmodulin Binds calcium ions

04/08/2014

18



SUBUNIT MACROMOLECULE

sugar polysaccharide
amino protein
acid
. - -
nucleotide nucleic acid

100 nm
La estructura del citoplasma. El esquema (aproximadamente a escala) resalta el enorme volumen
ocupado por las macromoléculas. Los RNAs se muestran en azul, los ribosomas en verde y las
proteinas en rojo. Las enzimas y otras macromoléculas difunden lentamente en el citoplasma lo que se
debe, en parte, a sus interacciones con otras macromoléculas; los metabolitos pequefios en cambio
difunden a una velocidad cercana a su velocidad de difusion en agua

04/08/2014
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Grupos funcionales
presentes en las moléculas
del mundo vivo

Hidroxil R—O—H

Carboxil R (||3 OH
O

20
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Carbonil R—C—H
(aldehido) (”)

Carbonil R!'—C—R?
(cetona) |
O
H

Metil R—C—H
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H H
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H H

Jet--

Fenil R—(//
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H
C=
/
o

s
s
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/
Amido R—C—N
N,
O
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H H
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Guanidino RN (||3 N\
N H
\H
R—C=CH
[\
Imidazol HN\C N
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Sulfidril R—S—H

Disulfuro Rl __§—§—_R?

(l)H
Fosforil R—O ﬁ OH
O
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, R'—C—O0—R’
Ester |

Tioéster RI_C—S_R2

R'—C—0—C—R?
Anhidrido [ !
0 0

Anhidridomixto . 1
(acil fosfato) [ |
O

Fosfoanhidrido (ﬁ' C||)
Rl—O—Il’—O—Il’—O—R2

OH OH
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(|JOOH carboxil
HQN_C_H

amino CH,

_NH
C—"X
| CH  imidazol
HCHN/

Histidina (un aminoacido)

hidroxil III III fenil
metil C{I III (|)H /CZC\
/N—C—C—C\ y —OH
H IlI I-|I \C_C\/ hidroxilos
amino |
H OH
Epinefrina

04/08/2014

27



amino
) . imidazol  NH.
metil fosfoanhidrido Nooo O
L . . N Oy
tioéster amido amido on, on o e X
CH,—C —s—cu._,—CHz—_\IH—c”:—cHz—cH._,—NH—r":—(F——tié—(:H._,—u—P—O—ﬁ-_o—cm NN
(8] 0 OH CH; 0 8] /..0\_\
. .1+ metil HC “CH
hidroxil” N
HC CH
o
HO—P =0 -
| fosforil
OH

Acetil-coenzima A

Hidratos de carbono

04/08/2014
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Hidratos de carbono

Segun su naturaleza

Aldosas Cetosas

H 0 H
\(I}/ H—(:]—OH
H—C—O0H C=0
H—(l.‘,—OH H—(|:—0H
I i
Gliceraldehido Dihidroxiacetona

Mirror - molecule: Mirror 4
image of Rotated image of
original molecule original
molecule cannot be molecule

superimposed
on its mirror
image

Original
molecule

Original
molecule

_X Chiral —\

Achiral
molecule:
Rotated
molecule

can be
superimposed
on its mirror
image

04/08/2014
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OPTICAL ISOMERS The a-carbon atom is asymmetric, which
allows for two mirror image (or stereo-)
isomers, L and o.

Proteins consist exclusively of L-amino acids.

04/08/2014
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L-aspartil-L-fenilalanil metil éster
(aspartame) (dulce)

.
NH? NH;’.
~00C &—=H N (';'0 ~00C E—=H y c""o
~cny “ﬁ" ~ol Tocw, ~cHy \ﬁj/ ~c¢” Toch,
O CH, H o H (I':H2
¢ c
@ s
CH HC.  _CH
~o” c
H H

L-aspartil-D-fenilalanil metil éster
(amargo)

Segun namero de atomos de carbono

Triosas (Gliceraldehido, Dihidroxiacetona)
Tetrosas (Eritrosa)

Pentosas (Ribosa)

Hexosas (Glucosa, Fructosa, Galactosa, Manosa

o0 H
C II C OII
H—¢—OH ¢—o
HO—C—H HO—(!‘,—H
H—(l:—OH H—clz—UH
H ¢ OH H ¢ OH
(|1H20H (l‘.HEOH
D-Glucosa D-Fructosa

(aldohexosa) (cetohexosa)
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Aldopentosas

H—(—0H HO—(—H H_tom

H o  H_C—oH HO—(m

11 {h [9)9] 11 (k {1 11 ¢ (Ml
H,0H 'H,OH CH,OH

D-Ribosa D-Arabinosa D-Xilosa

HO—(—H
HO—C—H
I ¢ ool
H,OH
D-Lixosa

Formas ciclicas de las hexosas

BHG00 CH.0OH
5 0 —0
4H H H1 1 OI1 e
OH H OH H
HO 0H HO H
2 2
H OH H OH

a-D-glucopiranosa  B-D-glucopiranosa

B
IOCTL, 0. 'CILOI  1I0CTL,.0.  OII
- s - "‘h..\

"R H HO A 11 FIO H
H OH H 'H.

4 2

OH H H H

a-D-fructofuranosa  B-D-fructofuranosa

He O
AN
4 /CM
H—CH
Pirano

//’ “\\"
c “CH

N/
RC—C
H H
Furano

04/08/2014
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RING FORMATION

In aqueous solution, the aldehyde or ketone group of a sugar
molecule tends to react with a hydroxyl group of the same
molecule, thereby dosing the molecule into a ring.

INe CH,OH
.
|
H—C—OH
HO—¢—H
H—C—OH
4
H—C—OH
_CH,OH

glucose

H\//O
c

|
H—C—OH H

| } 2
|1—!(|.—()|| OH OH

H-C—OH Note that each carbon atom
CH,OH has a number.

ribose

ISOMERS

Many monosaccharides differ only in the spatial arrangement

of atoms—that is, they are isomers. For example, glucose,

galactose, and mannose have the same formula (CgH4,0¢) but
differ in the arrangement of groups around one or two carbon

atoms.
CH,OH
HO © OH
H
H H
H ¢ H CH,OH
0]
Hoooon H A
calactose OH O
HO
glucose H H
mannose

These small differences make only minor changes in the

chemical properties of the sugars. But they are recognized by
enzymes and other proteins and therefore can have important

biological effects.

04/08/2014
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SH,OH
HO /i 0\ \Dnﬂlo Gnn
4 a 4 a
B OH H A OH H

Hﬂ ‘UH l'lH ‘UH

Lactosa
6CH,OH L
/in_u\ o
-~ \\Hu
OH H H H H.OH
-] 4
CH H
Sacarosa
5H.OH

Trehalosa

Segun namero de
unidades constituyentes

discaridos

Oligosacéaridos conjugados con proteinas

KEY

O = MN-acetylglucosamine (GlcMAc)

. = mannose (Man)
O = galactose (Gal)

.. = M-acetylneuraminic acid

{sialic acid, or NANA]

(]

04/08/2014
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Polisacaridos

Homopolisacéridos Heteropolisacaridos

Multiples

Dos mondmeros,  monémeros
ramificados

No ramificados Ramificados g ramificados

i | i

.\ . ©
(]/ T] Llj

( ) [ ]

e , ,
( 5 i hi
& o) EI 0 E
[ﬁ \I‘Tﬂ: ] Y
v “

'T' é * LTj

Péptidoglicano (pared celular de bacterias)

Staphylocoecus
aurelus

N-Acetylmuramic
acid (MurzAc)

N-Acetylglucosamine
Site of cleavage (Gle™ e

by lysozyme

"
< -

5 -
3 ] . -l
@ N

o I:’I-Gl‘u

L-Lys

{_In-Ala

Pentaglyeine
eroes-link
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Glycosaminoglycan Repeating disaccharide Number of
disaccharides
per chain
Hyaluronate H ~50,000
Glicosaminoglicanos
20-60 (matriz extracelular)
Chondroitin H
4-sulfate
C=0
{F1—3)
H O CH,
GleA GalNAc4S0,
H,050,
~25
Keratan
sulfate a9
+ 3}
Gal GleNAES0
HO OH o 5—
O
O
CH,0H
HO
9]

HO A/O\

Unidades de glucosa unidas por
enlace (o 1—4) glicosidico

Almidon

04/08/2014
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OHITII111I0H

|l IHO 6 ol Il
0N\ s
meo
/ Ol 1111 1HO-S oY
OH

Unidades de glucosa unidas por
enlace (B 1—4) glicosidico

I N
' Jf. D Celulosa

9-2
Structures and Roles of Some Polysaccharides

Size (number of

Polymer Type* Repeating unit’ monosaccharide units) Roles
Starch Energy storage: in plants
Amylose Haomao- (e 1—4)Gle, linear 50-5,000
Amylopactin Homa- (1l —4)Gle, with Up te 107
(ev]l—E)Gle

branches every 24
to 30 residues
Glycogen Hama- (o1} Gle, with Up te 50,000 Energy storage: in bacteria and animal cells
(o]l =BGl
bramches every &
to 12 residues

Cellulose Haoma- (gl—=4)Glc Up te 15,000 Structural: in plants, gives rigidity and strength
to cell walls
Chitin Hama- (31-+4)GleNAz Very large Structural: in insects, spiders, crustaceans, gives
rigidity and strength to exoskeletons
Peptidoglycan Hetero-; AMur2Ac(Zl—4}) Very large Structural: in bacteria, gives rigidity and strength
peplides GleMAcigl to cell envelope
attached
Hyaluronate (a Hetero-; AGICAF1—-3) Up te 100,000 Structural: in vertebrates, extracellular matrix of
glycesamino- acidic GleMAcigl skin and connective tissue; viscosity and
glycan) lubrication in joints
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table 11-1

Some Naturally Occurring Fatty Acids

Lipidos

Solubility at 30 °C

(maig solvant)
Carbaon Common name Melting
sheleton Structure® Systematic name’ (derivation) point ("C)  Water  Benzene
12:0 CH,CH ) C00H nDadecanci: acid Lauric ackd 442 0063 2600
dLatin laurus,
“laurel plant™)
140 CHIGH ) 200 n-Telradecanaic sokd Myristic acid 539 0024 874
{Latin Myristica,
nutmeg ganus)
16:0 CH;ICH ) CO0H n-Hexadecansic acid Palmiti: aced 63.1 0.00E3 S
{Latin paima,
“palm trae”}
18:0 CH;ICH ) C00H n-Octadecanoic acid Steark: ackd 686  0.0034 124
{Greek stear,
“hard fat™)
20:0 CHAICH) /C00H n-Eicosanoic acid Arachidic acid 76.5
Latin Arachis,
legume genush
24:.0 CHAICH)::C00H n-Tetracosanaic acid Lignocaric acid B6.0
{Latin fignum,
“wood” + cera, “wax”)
16:1{a%) CHAICH::CH=CHICH,),CO0H  cis-9-Hexadecenoic acid Palmitoleic acid 0.5
1E:1{a") CHACH LCH=CHICH,),C00H  cis-9-Octadecennic acid Dleic acid 134
Adlatin ofeun,
“oil"}
1B 2[a™%) CH3(CH:),CH=CHCH.CH= cis-,ci5-9,1 2-Octadecadiencic  Linoleic acid 5
CHICHZ);CO0H acid AGraek finon, “flax"}
18321215 CHOHCH=CHOH CH— cige cis- cle9, 12,15 a-Linglenic acid 11
CHCHCH=CHICH,),CO0H Octadacatriencic acid
2SR CHAICH ) CH=CHCH CH= cis- Cis- s cis-5,8,11,14- Arachidonic acid 49.5
CHCHLH=CHCH CH=— leosatetraeneic acid
CHICH,),000H

“All acids are shown in their nonionized form. AL pH 7, all free fatly acids have an ionized carboxylate. Nole that numbsering of carbon
atoms begins at the carbouyl carbon
"The prefix n- indicates the “normal” unbranched structure, For instance, “dodecanoic” simply indicates 12 carbon atoms, which could
war, unbranched form. For unsaturated faily acids, the

configuration of each double bond & indicated; in biclogical fatty acids the configuration is almost always cis.

be arranged in a

wAr

ol branched forms;

ducanoic” specifies the

04/08/2014
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Carboxyl
group

chain

(a)

v

Saturated
fatty acids

(e)

O 0
N7
C
Hydrocarbon g
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Mixture of saturated and
unsaturated fatty acids

(d)
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Figure 4. Calorimerric scans of ph {PEs) with different chain lengihs
(e = 1 mg/ml).
CH, CH,
HO/ \iﬁ \OH
e ] B [
Glyceral Cigand Cyy CigandC;; Cuto Cyy
saturated  unsaturated  saturated
100
ERLL
3
g
g
z 60 -
E
‘E;_
B o0
0—-::
20

1-Stearayl, 2-linolenyl, 3-palmitoyl glycerol,
a mixed triacylglycerol

Olive oil, Butter, Beef fat,
licpuid aoft solid  hard solid

Natural fats at 25 °C
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Storage Membrane lipids (polar)
lipids
(neutral)
Phospholipids Glyeolipids
Triacylglyeerols Glyeerophospholipids Sphingolipids Sphingolipids
—— Fatty acid —— Fatty acid
@ | @
— —= 1| B
: — |8 . : . | .
E Fatty acid B Fatty acid E:? t 1 Fatty acid i Fatty acid
° S 2 4
o o
1 || Mono- or
—— Fatty acid — POy Aleohol —— POy —— Chaline aligosarcharide

lcHyOH
H=—2C—OH (”)
SCHy—O—P—0"~

0-

S| O [ITLEE
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o

'('“‘_‘HI:\/\/\/\/\/\/\/\ Saturated fatty arid
o g, pralimitic acidy
Glymeophasghalipld

1 5
{general structurel  SCH—O— :\/W\/—\/\/\/\/

]

ted fintty scid
acidy

AH—O—P—0— X

o Hen,

Hame of et charge
glyearoghasglalipid Pame of X Foemln of X (at pH T)
Plsphiaticlie acid — —H 1
Phesphatidy ot hanokaml E I — OH—~CH~NH, il
Phosphatidyleholing Cheline = CHp=CHy=NiCHa)y a
Phesphstidybering Sarine CH; ||‘.r| MH, 1
L0
Phosphatidylglyesral lyewral OH—H—CH—0H 1
OH
H O
oo
Phesphatidylinesieo] yo-Tnesitol 4,5 H 4
4 S-basphospluate bisphosphate 1 O H
H o OH HO
—
H H
Cantinlipin Phophatidyl- OH, 2

ghyeeral ol o

CH— 1—]’—:}—::1 1y
o
CH—O——R"
(i}
OH—0—C—R*

ether-linked alkene

H H
'CH,—0—C=C

0=P—0—CH,—CH,—N(CH,),

Plasmalogen
ether-linked alkyl

1?512—0—0“2—0}1/\/\/\/\/\/\/\

2t:H—(::—lrlf— CH,
*CH, O
(g acetyl ester

|
0=I|’—O—CH2—CH2—N(CH3)3
8]}
Platelet-activating factor

04/08/2014
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Sphingosine

HO—*CH—CH=CH—(CHzh,—CH, Fattyacid
Sphingelipid jl}
igeneral —. ;
structure) I_ AVAVAVAVAVAVAVAVAVAVEVEAN
H,—0—X
Name of sphingolipid Name of X Formula of X
Ceramide -_ —H
i
Sphingemyelin Phosphocholine —g—o—cug—cm—ﬁtcmh

Neutral glycolipids
Gluessyleerebroside Glucase

Lactosyleeramide Di-, tri- or
{a globoside) tetrasaccharide

Ganglioside GM2 Complex

oligosaceharide @ @ @
{

O

0 I
CH.

- 2 /CH2\ /C

[
O0=P—0

I CE O

(|3H5 (Isz—O 0

+
CHs—ITI—C Hs 0=C/
CH;,
Phosphatidylcholine m

04/08/2014

43



(0]
ombo” X
| /(’H‘-\ ‘/Ol_l
Oy GO afy X
CH~N—CH, o= 8

Sphingomyelin

0 Antigen
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“CH;
QES?H_ETCHS
2ICH, Alkyl

- side
b CH2 chain

oo
*“CH,
2{]CH_EICH3

Steroid
head nucleus

Taurocholic acid
(a bile acid)

04/08/2014
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OH OH
HLC H.O
H.C
0 HY
Testoslerone Estradiol
?H,DH CHOH
Oy | C=0
ﬁb )
[

Cortisol Aldosterone

ll)II,DII ?IIZ(IIII

Prednisolone Prednisone
~ CH;
~CH, idati
! :F‘:ﬁt;l?;de Retinoic acid » Hormonal
CHy . to acid () sigmal to
epithelial
cells

#—CHy

CH,

visinle €115
light
s e i, CHy s l"{cumnal
point of oa;l‘;jo?'ufnof SnghmI
cleavage aleohol to to brain
& & aldehyde r
CHy

CHa
CH,OH 1
CH e — H =0
i Vitamin A, 11-piz-Retinal all-trans-Retinal
(retinol) (visual pigment)
CH, (b} {c) (e)
CH,
ol
I
A-Caratene
(a)
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CHy
HO . thHa . CH; . CH,
| cHﬁcm—cﬂg—cu—cHQ+(:H.2—(:11.2—«J3H—CHQ—:{311.2—«(:11.2—&1—{:113
CH; 0~ “CH, ' ' !
CH,
(a)
Vitamin E: an antioxidant
0
- CH; (lfHa . (|3Ha . (|3Hs
L CH,—CH=C—CH,-(CH,—CH,—CH—CH, |, - CH,—CH,—CH—CH,
I 1 ]
(b)
Vitamin K;: a blood-clotting
cofactor (phylloguinone)
O 0]
(e)
Warfarin: a blood -
anticoagulant CH
OH |
CH2—C||:—CH3
(0]
CH,;0 CH,
I EHg - EHg - ?Hg
CH,0 FCH;—CH=C—CH,+|CH,—CH=C—CHj | ,--CH,—CH=C—CH,
| 1

(d)
Ubiquinone: a mitochondrial
electron carrier (coenzyme Q)
(n = 4-8)

| I | | I . 1 I
CH{YTC&—CH:C—CHQH CH,—CH=C—CH, |,~-CH,—CH=C—CHj
I 1

(e)
Plastoquinone: a chloroplast
electron carrier (n = 4-8)

HO--CH;—CH,—CH—CH,—-(CH,—CH=C—CH, | ,-CH,—CH=C—CH,
I I I

6
Dolichol: a sugar carrier
(n=9-22)
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