
Proteine

• Le macromolecole più abbondanti nella cellula

• Più di 20,000 diversi tipi nell’uomo

• Grande diversità di funzioni biologiche

• Polimeri lineari
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Formazione di ponti a disolfuro (ossidazione)
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A polypeptide chain in a fully extended conformation





α-helix: p = 5.4 A, n= 3.6 helical rise = 1.5 A





Fatty acids





Two conventions for naming fatty acids. (a) Standard nomenclature assigns the 
number 1 to the carboxyl carbon (C-1), and α to the carbon next to it. The position of any 
double bond(s) is indicated by Δ followed by a superscript number indicating the 
lower-numbered carbon in the double bond. (b) For polyunsaturated fatty acids (PUFAs), 
an alternative convention numbers the carbons in the opposite direction, assigning the 
number 1 to the methyl carbon at the other end of the chain; this carbon is also designated 
Ω (omega; the last letter in the Greek alphabet). The positions of the double bonds are 
indicated relative to the Ω carbon.



The packing of fatty acids into stable aggregates. The extent of packing 
depends on the degree of saturation. (a) Two representations of the fully 
saturated acid stearic acid, 18:0 (stearate at pH 7), in its usual extended 
conformation. Each line segment of the zigzag represents a single bond 
between adjacent carbons. (b) The cis double bond (shaded) in oleic acid, 
18:1(Δ9) (oleate), restricts rotation and introduces a rigid bend in the 
hydrocarbon tail. All other bonds in the chain are free to rotate



The packing of fatty acids into stable aggregates. The extent of packing 
depends on the degree of saturation. (c) Fully saturated fatty acids in the 
extended form pack into nearly crystalline arrays, stabilized by many 
hydrophobic interactions. (d) The presence of one or more fatty acids with 
cis double bonds interferes with this tight packing and results in less stable 
aggregates.

Liquid at 
room temperature

Solid at 
room temperature



Amphipathic lipid 
aggregates that form in 
water. (a) In micelles, the 
hydrophobic chains of the 
fatty acids are sequestered at 
the core of the sphere. There 
is virtually no water in the 
hydrophobic interior.

Amphipathic lipid 
aggregates that 
form in water. (b) In 
an open bilayer, all 
acyl side chains 
except those at the 
edges of the sheet 
are protected from 
interaction with 
water.



Fluid mosaic model for membrane structure. The fatty acyl chains in the interior of 
the membrane form a fluid, hydrophobic region. Integral proteins float in this sea of lipid, 
held by hydrophobic interactions with their nonpolar amino acid side chains. Both 
proteins and lipids are free to move laterally in the plane of the bilayer, but movement of 
either from one leaflet of the bilayer to the other is restricted. The carbohydrate moieties 
attached to some proteins and lipids of the plasma membrane are exposed on the 
extracellular surface of the membrane.



Lipids



Glycerol and a 
triacylglycerol. The 
mixed triacylglycerol 
shown here has 
three different fatty 
acids attached to the 
glycerol backbone. 
When glycerol has 
different fatty acids at 
C-1 and C-3, C-2 is a 
chiral center



Glycerophospholipids. 
The common 
glycerophospholipids are 
diacylglycerols linked to 
head-group alcohols 
through a phosphodiester 
bond. Phosphatidic acid, a 
phosphomonoester, is the 
parent compound. Each 
derivative is named for the 
head-group alcohol (X), 
with the prefix 
"phosphatidyl-." In 
cardiolipin, two 
phosphatidic acids share a 
single glycerol (R1 and R2 
are fatty acyl groups).



Carbohydrates 



Carbohydrates (monosaccharides, oligo- or poly-saccharides): 
polyhydroxy aldehides or ketones

•Carbohydrates are the most abundant biomolecules on earth.

•Photosynthesis.

•Oxidation of carbohydrates is the central energy-yelding pathway in 
most non-photosynthetic organisms.

•Glycogoniugates

•Non-linear polymers



Representative 
monosaccharides. 
(a)Two trioses, an 
aldose and a ketose. 
The carbonyl group in 
each is shaded. (b) Two 
common hexoses. (c) 
The pentose 
components of nucleic 
acids. D-Ribose is a 
component of 
ribonucleic acid (RNA), 
and 2-deoxy-D-ribose is 
a component of 
deoxyribonucleic acid 
(DNA).



Three ways to represent 
the two enantiomers of 
glyceraldehyde. The 
enantiomers are mirror 
images of each other. 
Ball-and-stick models 
show the actual 
configuration of 
molecules. Recall (see 
Figure 1-17) that in 
perspective formulas, 
solid wedge-shaped 
bonds point toward the 
reader, dashed wedges 
point away.





 n chiral centers 🡪  2n stereoisomers

Glyceraldehide  🡪 2 stereoisomers

Aldohexoses 🡪 24 = 16 stereoisomers

The stereoisomers of monosaccharides of each carbon-chain length can be 
divided into two groups that differ in the configuration about the chiral center 
most distant  from the carbonyl carbon. Those in which the configuration at 
this reference carbon is the same as that of D -glyceraldehyde are 
designated D isomers, and those with the same configuration as L 
glyceraldehyde are L  isomers.



Aldoses and ketoses. The series of (a) D-aldoses and (b) D-ketoses having 
from three to six carbon atoms, shown as projection formulas. The carbon 
atoms in red are chiral centers. In all these D isomers, the chiral carbon most 
distant from the carbonyl carbon has the same configuration as the chiral 
carbon in D-glyceraldehyde. The sugars named in boxes are the most common 
in nature; you will encounter these again in this and later chapters.



Aldoses and ketoses. The series of (a) D-aldoses and (b) D-ketoses having 
from three to six carbon atoms, shown as projection formulas. The carbon atoms 
in red are chiral centers. In all these D isomers, the chiral carbon most distant 
from the carbonyl carbon has the same configuration as the chiral carbon in 
D-glyceraldehyde. The sugars named in boxes are the most common in nature; 
you will encounter these again in this and later chapters.



Forme lineari 
 e

cicliche



Formation of the two 
cyclic forms of 
D-glucose. Reaction 
between the aldehyde 
group at C-1 and the 
hydroxyl group at C-5 
forms a hemiacetal 
linkage, producing either 
of two stereoisomers, the 
α and β anomers, which 
differ only in the 
stereochemistry around 
the hemiacetal carbon. 
The interconversion of α 
and β anomers is called 
mutarotation.



Polisaccaridi

(glicani)



Homo- and 
heteropolysacch
arides. 
Polysaccharides 
may be composed 
of one, two, or 
several different 
monosaccharides, 
in straight or 
branched chains 
of varying length.



Glycogen and starch. (a) A short segment of amylose, a 
linear polymer of D-glucose residues in (α1→4) linkage. A 
single chain can contain several thousand glucose residues. 
Amylopectin has stretches of similarly linked residues 
between branch points. Glycogen has the same basic 
structure, but has more branching than amylopectin. 



Amylose:     unbranched
Starch
(amido) Amylopectin: branched

Glycogen: more branched than amylopectin

(α1→4) linear polymer
(α1→6) branch point of glycogen or amylopectin.


