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Functional Group Structure Type of Biomolecule
Aming group —NH;3*, —~NH, Aming acids and proteins
(Sections 18,3, 18.7)
Hydroxyl group —OH Monosaccharides {carbohydrates) and
glycerol: a component of triacylglycerols
(lipricls) {Sections 22.4, 24.2)
Carbonyl group Q Monosaccharides {carbohydrates); in
—llt!— acetyl group (CHLCO) used to transfer
carbon atoms during catabolism
(Sections 224, 214, 21.8)
Carboxy] group ﬁ i Aming acids, proteins, and Fatty acids
—C—OH, —C—0O lipicds) (Sections 18.3, 187, 24.2)
Amide group O Links aming acids in profeins; tformed by
Il reaction of amino group and carboxyl group
RS (Section 18.7)
Carboxylic acid ester O Triacylglycerals (and other lipids);
e '!:l e formed by reaction of carboxyl group
and hydrosxyl group (Section 24.2)
FPhosphates, monn-, di-, tri- ATF and many metabolism intermediates
—C—O—P—O" (sections 178, 21.5, and throughout
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Cyclic forms of monesaccharides;
formed by a reaction of carbonyl group
with hvdroxyl group (Sections 16.7, 22.4)

Connects monosaccharides in
digaccharides and larger carbohydrates;
formed by reaction of carbonyl group
with hivdroxyl group (Sections 16.7,
22.7,22.9)
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Primary Protein Structure

 Primary structure of a proteins Is the sequence
of amino acids connected by peptide bonds.
Along the backbone of the proteins is a chain of
alternating peptide bonds and a-carbons and
the amino acid side chains are connected to

th ese Planar units along a protein chain
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Secondary Protein Structure

e Secondary structure of a protein Is the
arrangement of polypeptide backbone of
the protein In space. The secondary
structure includes two kinds of repeating
pattern known as the a-helix and f-sheet.

. Hydrogen bonding between backbone
atoms are responsible for both of these
secondary structures.
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protein chain coiled
In a spiral with a
right-handed
(clockwise) twist.
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Ip-Sheet: The polypeptide chain is held in place
by hydrogen bonds between pairs of peptide units
along neighboring backbone segments.







Shape-Determining Interactions
In Proteins

*The essential structure-function relationship
for each protein depends on the polypeptide
chain being held in its necessary shape by
the interactions of atoms in the side chains.




Tertiary Protein Structure

eTertiary Structure of a proteins The overall
three dimensional shape that results from the
folding of a protein chain. Tertiary structure
depends mainly on attractions of amino acid
side chains that are far apart along the same
backbone.  Non-covalent interactions and
disulfide covalent bonds govern tertiary
structure.

A protein with the shape Iin which it exist
naturally in living organisms is known as a
native protein. %
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Quaternary Protein Structure

Quaternary protein structure: The way In
which two or more polypeptide sub-units
assoclate to form a single three-dimensional
protein unit. Non-covalent forces are
responsible  for quaternary  structure
essential to the function of proteins.
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Chemical Properties of Proteins

 Protein hydrolysis: In protein hydrolysis,
peptide bonds are hydrolyzed to vyield
amino acids. This Is reverse of protein

formation.
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Protein denaturation: The loss of
secondary, tertiary, or quaternary protein
structure due to disruption of non-covalent
Interactions and or disulfide bonds that
leaves peptide bonds and primary

Heat
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Catalysis by Enzymes

« Enzyme A protein that acts as a catalyst
for a biochemical reaction.

o Active site A pocket in an enzyme with
the specific shape and chemical makeup
necessary to bind a substrate and where
the reaction takes place.

e Substrate A reactant In an enzyme
catalyzed reaction.
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How Enzyme Work

Two modes are Invoked to represent the
Interaction between substrate and enzymes.
These are:

Lock-and-key model.: The substrate is described
as fitting into the active site as a key fit into a lock.
Induced-fit-model: The enzyme has a flexible
active site that changes shape to accommodate
the substrate and facilitate the reaction.
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‘ Variable regions
Light for binding antigen

chain y

Disulfide
bond

Heavy Constant region
chain in different
types of
immunoglobulins
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An Introduction to Carbohydrates

 Carbohydrates are a large class of naturally
occurring polyhydroxy aldehydes and
ketones.

« Monosaccharides also known as simple
sugars, are the simplest carbohydrates
containing 3-7 carbon atoms.

e sugar containing an aldehydes Is known as
an aldose.

e sugar containing a ketones is known as a

ketose. %




Carbohydrates are a large class of naturally
occurring polyhydroxy aldehydes and ketones.

Monosaccharides also known as simple
sugars, are the simplest carbohydrates
containing 3-7 carbon atoms.

sugar containing an aldehydes is known as an
aldose.

sugar containing a ketones Is known as a
ketose.

The family name ending -ose Indicates a
carbohydrate.

Simple sugars are known by common names
such as glucose, ribose, fructose, etc.




e The number of carbon atoms Iin an
aldose or ketose may be specified as
by tri, tetr, pent, hex, or hept. For
example, glucose Is aldohexose and
fructose Is ketohexose.

e Monosaccharides react with each other
to form disaccharides and
polysaccharides.

« Monosaccharides are chiral molecules
and exist mainly in cyclic forms rather
than the straight chain. e




H\\1C _O H A

H 2C OH HEO—C—F1
CH,OH @ CH,OH
D-Glyceraldehyde L-Glyceraldehyde

Right-handed Left-handed



a-D-Galactose Open-chain galactose B-p-Galactose



Some Important Monosaccharides

Monosaccharides are generally high-melting,
white, crystalline solids that are soluble in water
and insoluble In nonpolar solvents. Most

monosaccharides are sweet tasting, digestible, and
nontoxic.
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B-D-Fructose
o-D-Fructose




« Anomers. Cyclic sugars that differs only In
positions of substituents at the hemiacetal
carbon; the o-form has the —OH group on
the opposite side from the -CH,OH; the -
form the —OH group on the same side as
the -CH,OH group.

o-D-Galactose B-o-Galactose
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In RNA, the sugar Is ribose.
In DNA, the sugar Is deoxyribose.

NH, NH,
o ._
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“O,POCH, “20,POCH, 4
OH OH OH

Adenosine 5'-monophosphate (AMP) Deoxycytidine 5 -monophosphate (dCMP)
(a ribonucleotide) (a deoxyribonucleotide)
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Virus —a - Viral RNA
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Virus Reproduction
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Life

Replication: reproduction
Function: catalytic functions
RNA world:

Virus I1s not alive




Bond formation in DNA replication
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Cell nucleus




*The following three RNA make it possible for the
encoded Iinformation carried by the DNA to be put
to use In the synthesis of proteins.

‘Ribosome RNA: The granular organelles in the
cell where protein synthesis takes place. These
organelles are composed of protein and ribosomal
RNA (rRNA).

‘Messenger RNA (mMRNA): The RNA that carries
the code transcribed from DNA and directs protein
synthesis.

Transfer RNA (tRNA): The smaller RNA that
delivers amino acids one by one to protein chains
growing at ribosomes. Each tRNA recognizes and
carries only one amino acid.
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