Biology 1305 – Modern Concepts in Bioscience – Campbell Textbook Week 5
Hello everyone! I hope you all are doing well. Most of you should have finished up your first
exam, congratulations! These next units are extremely dense, however, vitally important to your
success in science classes. Let’s hop right in!
Remember that the Tutoring Center offers free individual and group tutoring for this class.
Our Group Tutoring sessions will be every Thursday from 5:00-6:00 PM CST. You can
reserve a spot at https://baylor.edu/tutoring. We hope you sign up!:)
In this week’s resource, we will be discussing: simple diffusion, facilitated diffusion, active
transport, endergonic, and exergonic reactions
Many of you covered membrane structure in chapter 7 and have begun to dive into metabolism
with chapter 8 for this week. Starting with Chapter 7, I am including a list of videos and figures
that are extremely helpful for understanding membrane structure and function. Remember,
everything that enters and exits something in a cell must bypass some sort of membrane, so this
is a concept that cannot be overlooked in Biology.
Membrane Structure
Membrane Fluidity
Membrane Carbohydrates
Passive Transport
Active Transport
Membrane Potential
Tonicity and Osmosis
Endocytosis and Exocytosis
Khan Academy also has a great breakdown of the Plasma Membrane and I highly recommend
you take a look at that as well.
Khan Academy Link
Remember, our plasma membranes are semipermeable and allow for the selective diffusion or
transport of certain substances within the cell. If we didn’t have this property in our plasma
membrane (which I will denote as PM), we could not hope to drive our biological processes.
Make sure you understand the different methods of transport within and outside of the cell. I am
including some of these figures to aid you in that distinction.
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Moving from left to right, let’s call these methods A,B, and C.
Try to label each! (Terms: Simple Diffusion, Facilitated Diffusion, Active Transport)
I am also including the process of sodium-potassium pumping via active transport. Some
important things to note are that this is a process that is energetically costly and couples pumping
both sodium AND potassium together to move them AGAINST their concentration gradients. As
you will learn (or already know), reactions in Biology require an input of energy if they are
thermodynamically unfavorable (such as going against the concentration gradient), so ATP is
required for this process to
occur. Also note how the
protein responsible for the
transport has to adopt 2
distinct conformations to
allow for the sodium and
potassium exchange. This
change is shape is due to the
presence or absence of
phosphorylation!

Now, moving onto chapter 8
we get into the foundations of
metabolism from a
thermodynamic standpoint.
This chapter discusses the
Laws of Thermodynamics,
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Enzymes, and Free Energy. Students often struggle the most with Thermodynamics/Free Energy
and have a harder time remembering the enzyme inhibition, so we will cover those here.
As always, here are some helpful videos from our YouTube for you to watch.
Forms of Energy
Thermodynamics and Entropy
Free Energy and Equilibrium
ATP
Enzymes
Local Conditions and Enzyme Activity
Enzyme Inhibition
Allosteric Enzymes
Starting off with our discussion of Thermodynamics is the concept of Gibb’s Free Energy or
Delta G. This equation is essential in understanding how reactions are going to proceed. Free
Energy is essentially the instability of a system or it’s tendency to move to a more stable
(lower energy state). High free energy states are unstable and want to move to a lower energy
stable state.

can be rewritten as
Where delta H is the change in enthalpy, T is temperature in Kelvin and delta S is the change of
entropy.
Reactions with a negative delta G are deemed exergonic or spontaneous. This means they are
favorable reactions which proceed from an unstable (high energy) starting point to a stable (low
energy) end point.
Reactions with a positive delta G are endergonic or non-spontaneous. This means it started
with a low energy (stable) state and ended in a high energy (unstable) state. These are
thermodynamically unfavorable and require an input of energy for them to proceed.
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Test Yourself!
Which graph shows an endergonic reaction? An exergonic reaction?
Based off of your answer from above, which of these would require energy?
Which one of these reactions are spontaneous?
We are able to encourage endergonic reactions to proceed through the investment of energy in
the form of ATP!
For understanding how enzymes play into metabolism, let’s recall that enzymes lower the
activation energy of a reaction. In other words, they make energetically costly reactions require
less energy to begin!
This figure illustrates a reaction coordinate
with and without an enzyme. Notice how
the activation energy changes, however
THE DELTA G DOES NOT CHANGE!
This is HUGE
Enzymes do not change the spontaneity of
a reaction, it merely changes how MUCH
energy is needed to make it proceed. It
increases the rate of reaction.
Enzymes aren’t always on, and your body needs a way of regulating enzymes, so they are not
constantly catalyzing reactions. This is accomplished through enzyme inhibition. Below I have
included figures of the different types of inhibition that can occur. The enzyme can be inhibited
by the active site being blocked (competitive inhibition), altered by binding elsewhere
(noncompetitive inhibition), or through the stabilization of the inactive form (allosteric
inhibition)
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Test Yourself Answers:
Chapter 7:
A – Simple Diffusion
B – Facilitated Diffusion
C – Active Transport
Chapter 8:
Endergonic – graph on the right
Exergonic – graph on the left
The graph on the right requires energy
The graph on the left is spontaneous
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