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Structures &

BUIldlng blocks of life organisms

Polymers=
Macromolecules

Elements &
monomers




The essential elements
of life

1000000

100000

S 10000
=

S 1000
Q
S

E 100
)]
&

= 10

1

& & & & o~
5° & ey & 3




Ccthe backbone oforganlc
compounds wigd<¥

Great diversity of possible compounds:

AForms stable bonds with important elements: H,
N,O,P, S

AThe bonds can also be broken down, to make
metabolisms possible

AThe energy of different bonds, e.gHX(413
kJ/mol) and GO (360 kJhol), is comparable to
a GC (347 kahol)

¢> easy interchange between these bonds
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Chains of life

Polymerization single molecules are
covalently bound together into chains
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Selfassembly
Aintramolecularseltassembly (folding)

Aintermolecular seassembly noncovalent
Interactions (hydrogemonding,hydrophobic
forces, van der Waafsrcesx)
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Water: life requires a solvent

AAIl macromolecules assembly and biochemical
reactions must take place in a liquid environment.

AViscosity and density of a solvent must allow
molecules:
A at sufficient concentrations

A moving around rapidly enough for chemical reactions to
occur.

ACharacteristics of water:

A Dipole moment;> dissolves salts and small organic
molecules

A Hydrogen bonding> wide temperature range of liquid water
Alce has a lower density than water
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Low concentration = Few collisions  High concentration = More collisions ‘)



Lipids

A wide diversity of chained an rixogpntaining compounds

™~

Long chained carboxylic acids Cholesterol
(fatty acidg In animal cell membranes
=> fluidity and integrity
/\/\/\/\/\/\/M (change shape and
“ move)
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Lipids

Fatty acids and triglycerides:
- energy storing molecules of life
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Glycerol Carbox}l groups

Phospholipids(amphiphilic molecules)

Hydrophilic head

Hydrophobic tails

— Phosphate

Glycerol

Saturated
fatty acid

Unsaturated
fatty acid



Lipids: phospholipids (amphiphilic molecules)

Lipid monolayers and bilayers form
through self-assemblyin water
(hydrophobic interactiong.
Spontaneous and common process
fatty acids extracted from meteorites
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In cells lipid bilayeg a complex system
containing proteins and carbohydrates.
Regulation of internal environment and its
communication to the exterior.
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Selective permeabilityg e e W
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APassivaliffusion of small electrically neutral
molecules

APolar molecules (AAucleic acidsionsX) cannot
diffuse

ACell controkhe movement of thes@olar molecules
viatransmembrane proteincomplexes

AConcentratiorgradients across themembrane

ANegative voltage in the cell interior as compared to
the cellexterior => aattery: providespower to
operate cellular functions




ATPsynthases

AEnergy: hydrogeions (H) movingdown
an electrochemicagradient

AChemical energy in the form of adenosine
triphosphate (ATPmolecule, a common
"energy currency" of cells

AReversible Largeenough quantities of ATP
cause It to create Fansmembrane proton
gradient




The information storage system of lifeontrols
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Centraldogma of moleculaibiology:

unidirectional flow ofsequence information between
iInformation-carrying biopolymers
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The information storage system of lifeontrols
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Centraldogma of moleculabiology:

unidirectional flow ofsequence information between
iInformation-carrying biopolymers
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Sugar—phosphate backbone in DNA Deoxyribonucleic acic
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Backbone:
A Holds the DNA molecule

together
Pentosesugar (deoxyribose) Phosphate A Mediates interaction with

other molecules



