Keystone Biology Remediation

A2: The Chemical Basis for Life

Assessment Anchors:

e to describe unique properties of water and how these properties support life on Earth (e.g. freezing point, high
specific heat, cohesion) (A.2.1.1)

e to explain how carbon is uniquely suited to form biological macromolecules (A.2.2.1)

e to describe how biological macromolecules form from monomers (A.2.2.2)

e to compare the structure and function of carbohydrates, lipids, proteins, and nucleic acids in organisms (A.2.2.3)
e to describe the role of an enzyme as a catalyst in regulating a specific biochemical reaction (A.2.3.1)

e to explain how factors such as pH, temperature, and concentration levels can affect enzyme function (A.2.3.2)

Unit Vocabulary:

activation energy enzyme polarity

active site freezing point polymer
adhesion hydrogen bond protein
biological macromolecule hydrolysis specific heat
capillary action lipids substrate
carbohydrate macromolecule surface tension
catalyst monomer temperature
cohesion nucleic acid universal solvent
dehydration synthesis organic molecule

DNA pH



Assessment Anchor: Describe unique properties of water and how these properties support life

on Earth (e.g. freezing point, high specific heat, cohesion) (A.2.1.1)
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Assessment Anchor: Explain how carbon is uniquely suited to form biological macromolecules (A.2.2.1)

Carbon’s structure makes it uniquely suited to the formation of macromolecules because:

» Each carbon atom can make 4 covalent bonds
* Carbon atoms can form long chains .
= Carbon atoms can form large, complex structures (branches, rings)

» Carbon atoms can make single, double, or triple covalent bonds with other atoms
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Assessment Anchor:
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Describe how biological macromolecules form from monomers (A.2.2.2)

Monomers

Polymerization
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The formation and breakdown of all four groups of organic molecules occurs by the same processes:
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Assessment Anchor:

organisms (A.2.2.3)
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Members of this group are
insoluble in water and include:
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1. phospholipids

2. steroids

3. fats
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whose building blocks are
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1 glycerol and 3 fatty acids

Uses of fats include: insulation,
cushioning, and efficient energy
storage.
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NUCLEIC ACIDS

whose monomers
are nucleotides

|

Examples are

DNA RNA
stores functions
genetic in protein
information synthesis



Assessment Anchor:

ALL ABOUT ENZYMES ......

Describe the role of an enzyme as a catalyst in regulating a specific biochemical reaction (A.2.3.1)
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Enzymes have a complex An enzyme and its substrate(s) bind As a result, a chemical reaction

three-dimensional surface to which
particular reactants (called substrates ol
that enzyme) fit, ke a hand in a glove.

tightly together, forming an
enzyme-substrate complex. The binding
brings key atoms near each other and
stresses key covalent bonds.

oceurs within the active site, forming
the product. The product then
diffuses away, freeing the enzyme to
work again




Assessment Anchor:

function (A.2.3.2)

Explain how factors such as pH, temperature, and concentration levels can affect enzyme
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Every enzyme has an optimum
temperature. The optimum
temperature is the temperature at
which the enzyme works the fastest.
The actual optimum temperature varies
from enzyme to enzyme, but is
generally related to the body
temperature of the organism in which
it works. Below the optimum
temperature, the enzyme works slower
because molecular movement is slower.
Therefore, the chance of a collision
between enzymes and substrates is

less. Beyond the optimum temperature,

the enzyme activity decreases,
eventually reaching zero because the
enzyme is denatured. When an enzyme
is denatured, the shape of the enzyme
changes which changes the shape of
the active site. The shape of the
active site is very specific to a
particular substrate so if the shape
changes, the enzyme can no longer bind
to the substrate.

Every enzyme also has an optimum
pH. The optimum pH is the pH at
which the enzyme activity is the
greatest. The optimum pH varies
from enzyme to enzyme, but is
related to the environment in which
the enzyme works. For example, the
pH of the mouth is ~7. Salivary
amylase, which works in the mouth,
has an optimum pH of 7. The pH of
the stomach is ~2. Pepsin, which
works in the stomach, has an
optimum pH of 2. Enzymes work
fastest within a very narrow pH
range. If the pH of the environment
becomes more acidic or more basic,
the enzyme activity decreases,
because the shape of the enzyme
changes which affects the enzymes
ability to bind to the substrate.
When the enzyme is so damaged that
it is no longer functional, it is said to
be denatured.

Increasing enzyme
concentration will increase the
rate of the reaction because
additional enzyme will mean
that the chance of a collision
between an enzyme molecule
and a substrate molecule
increases. (This assumes that
you have unlimited substrate.
If you don't, then the graph
will not increase indefinitely.
If the substrate is all used up,
then the rate of reaction will
be zero.)

Increasing the substrate
concentration increases the
rate of enzyme activity, to a
point. If you increase the
substrate concentration, the
chance of a collision between
an enzyme molecule and a
substrate molecule increases.
However, beyond a certain
concentration, additional
substrate will not increase
the rate of enzyme activity
because the enzymes are
already working at their
maximum speed.




