Unit 2: Matter and Energy Date:

Section 5: Organic Molecules - Proteins and Nucleic Acids - Notes

Objectives:
e Explain how carbon is uniquely suited to form biological macromolecules.

e Describe how biological macromolecules form from monomers.

e Compare the structure and function of carbohydrates, lipids, proteins, and nucleic acids in
organisms.

e Describe the role of an enzyme as a catalyst in regulating a specific biochemical reaction.

e Explain how factors such as pH, temperature, and concentration levels can affect enzyme
function.

Warm-up:
e Explain the difference between monomers and polymers.

e What is a monomer of carbohydrates?

e What is a polymer of carbhoydrates?

Protein:
e Protein: a macromolecule that contains the principle
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and functions for cells Once proteins are broken down, the
amino acids are used as the raw materials

to build new complex proteins, such as

hemoglobin and muscle.

0 Proteins perform a variety of
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SOURCE

regions depending on the R groups found » Animals: egg whites, shrimp, tuna, poultry, and meat
« Plants: grains and vegetables, such as beans

throughout the protein STORAGE
« Amino acids are usually stored for less than half a day before

i . . i being reassembled into proteins throughout the body
0 The instructions to make proteins are in « Can be converted to fat and stored in fat cells
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0 The polypeptides can then interact with other polypeptides to form
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0 Although protein contains chemical energy, it is not the
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Check for Understanding: Why do bodybuilders consume protein immediately after exercising?

Even though proteins are all built the , they perform many
functions.
Proteins can be very molecules.
0 If there is an extreme change in or ,
the protein can lose its (it
becomes ) AN
N Extreme
environment
. . . . (heat, pH)
» If the protein loses its , it loses its

protein
shape and
function.

Check for Understanding: A protein’s function is most dependent on...

A. Itssize

B. Itsshape
C. Itscolor

D. Itslocation

Temperature: a measure of the

of particles in a sample of matter.

0 This can determine and of which chemical reactions

can occur within living systems.

There are many that need to occur within

cells. A lot of these reactions take place on their own. They need the help

of proteins called

0 Enzyme:a that increases the

of a chemical reaction without being

by the reaction.

*  Enzyme names usually end with

An enzyme is an organic

0 Catalyst: a substance that enables a chemical reaction to

proceed at a usually rate or under

than

otherwise possible without being changed by a reaction.




e Each enzyme has a place called the that has a very specific

0 A molecule called a will fit into that active site.

» Substrate: a substance on which an enzyme

® The enzyme works by the needed to start

the chemical reaction

O Activation Energy (Ea): the energy required to

a specific chemical reaction

® Once the chemical reaction is over, the will leave the active site.

0 The enzyme remains !

e Ifan enzyme is built , the active site will not have the

to fit with

LACTOSE

INTOLERANCE

Even a slight alteration to an
enzyme's active site can disrupt

the substrate.

0 The chemical reaction will be able | its functioning. If the enzyme
lactase is not built just right, an
to occur. individual cannot digest milk

properly, a condition called
lactose intolerance.

® An enzyme could also become

if there is a change in or

Check for Understanding:
® The graph shows how the activity of an enzyme changes at different

temperatures. Which statement best describes what happens to the
enzyme when the temperature of the reaction increases to 63°C?

Enzyme Activity vs. Temperature

A. The enzyme is used up and the reaction stops.

B. The enzyme begins to decrease the rate of the reaction.
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C. The enzyme continues to increase the rate of the reaction.

D. The enzyme changes shape and can no longer speed up the

reaction.
Nucleic Acids:
® Nucleic Acid: a biological macromolecule composed of the elements , , ,
, and that stores

o or




e Monomers of Nucleic Acids:
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* Composed of three parts: , ,and a
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e The sugar and phosphate molecules make up the “ "

of nucleic acids.

® There are five possible nitrogenous bases:

, , , and

0 Genetic information is stored in the of these bases.

e Polymers of Nucleic Acids:
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Check for Understanding:
e Which part of a nucleotide can be different in a DNA molecule?
A. The sugar
B. The nitrogen base
C. The phosphate group

Biochemical Conversion:
e Organisms can use organic molecules as sources of

within

e Humans have found ways to use this

outside of

as well:

0 Biochemical Conversion: The changing of

into other chemical forms such as




