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Figure 13.13
(a) Origin of replication in an E. coli cell
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(b) Origins of replication in a eukaryotic
cell
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Type of Protein

Examples

-+ Enzymatic proteins Selective accoeleration of Digestive enzyvmes
S i chemical reactions

Structural proteins Support Silk fibers: collagen and ¢lastin in animal connective tissues; keratin in
hair, horns, feathers, and other skin appendages

Storage proteins Storage of amino acids Ovalbumin in egg white; casein, the protein of milk; storage proteins in plant " 3T
seeds

Transport proteins Transport of other Hemoglobin, transport proteins
substances

Hormonal proteins Coordination of an Insulin, a hormone secreted by the pancreas
organism’s activitics
Receptor proteins Response of cell to Receptors in nerve cell membranes

chemical stimuli

Contractile and Movement Actin and myasin in muscles, proteins in cilia and flagella
motor proteins

Defensive proteins Protection against discase Antibodies combat bacteria and viruses.
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Amino acids are a group of
organic compounds containing

two functional groups- amino
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POILYPEPIIDE

Polymer with a defined simple chain
of amino-acids.

Amino-acids linked with covalent
peptide bonds.

One polypeptide backbone.

Characterizes the primary structure
of a protein.

Lacks functional properties due to its
simple structure.

VERSUS

PIROTEIN

Complex molecule of folded
prolypeptides.

Nonyvcovalent weak bonds (hyvdrogen
bonds, ionic bonds, and van der
Waal bonds) between the folding
polypeptides.

Omne or more polypeptide backbones.

Can exist as secondary, tertiary, or
gquaternary structure.

Functionally complex and active
molecule with the presence of
specific ligand-binding sites formed
on its surface by the folding of the
polyvpeptide chains.
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https://fa.wikipedia.org/wiki/%DA%A9%D8%A7%D8%AA%D8%A7%D9%84%DB%8C%D8%B2%D9%88%D8%B1
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Characteristics of Enzymes?
S = Y VWALES

1)speed up chemical reactions
2)are required in minute amounts
3)are highly specific in their action
4)are affected by temperature
5)are affected by pH

6)Some catalyse reversible reactions
7)Some require co-enzymes
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Lock and Key Theory VS.
Induced-Fit Theory

substrate (© =-m. cotlins 2001

, products
ILock and Ke}( \ bonds in substrate
: are weakened
: active /\—/q_/ '
site
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Enzyme changes shape
Substrate slightly as substrate binds

ive site

ced-Fit ¢

Substrate entering Enzyme/substrate Enzyme/products Products leaving
active site of enzyme complex = com plex active site of enzyme
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o The substrate, sucrose, Glucose
consists of glucose and
fructose bonded together.

Fructose

e The substrate binds to the

enzyme, forming an
enzyme-substrate complex.
Bond . T o Products are released,
2 and the enzyme is free
Active site ‘ I ’ - w
| \ /' substrate and enzyme
places stress on the

to bind other substrates.
—— Enzyme glucose-fructose bond
and the bond breaks.

The binding of the
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Activation energy of
uncatalyzed reaction

reactants
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Reaction Progress ——»
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Enzyme activity —»

(b) pH



Rate of Reaction
{enzyme activity)
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Rate of reaction
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Rate of reaction
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concentration does
not affect reaction rate ¢ wb ng Pl’.‘” e v s (Jil

Enzyme concentration

e

Substrate concentration

Saturation point

Enzyme activity —

Substrate concentration —»
(c) Substrate concentration
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. Key Market Strategie

® Personal & Household Care
\ ® Animal Feed
T ® Bioenergy
\"\ ( : ® Pharmaceutical Increase Production Eﬁ‘iclency
& ® Textiles for Enzymes Used in Health
Q-' b ® Others and Wellness Products
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Carbohydrases W Proteases = Polymerases & Nucleases
Food & Beverage 2 5 Tap Opportuniﬁes in
® g N i i Starch-based Ethanol

to Lower CO2 Emissions in
Transportation Sector







