Biology 1305 – Modern Concepts in Bioscience – Campbells Textbook – Week 6
Hey hey guys! I hope you all are all staying safe and warm. Welcome back to another resource!
We are now well into the semester and I hope you have those first exam jitters behind you and
are on your way to becoming a Biology MASTER! Hopefully this resource can help you out in
your efforts.
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. I hope you sign up!:)
While most classes have taken a temporary hiatus, I am sure we will all be back in the swing of
things in no time. With this considered, I am going to cover chapter 9 today. This is the one of
the chapters that will give students the most trouble in BIO 1305. It is extremely content and
detail heavy, so be prepared to put in a lot of time and effort drawing these processes out on a
white board over and over again!
In this resource, we will discuss: glycolysis, oxidation and reduction, electron transport
chain, and metabolism
This is a huge help: The Entire Khan Academy Cellular Respiration Library
Glycolysis and the citric acid cycle will still be tricky for some students, but likely not as tricky
as the topics at the end of the chapter because you won’t don’t need to worry about memorizing
structures and enzymes necessarily. The links to these videos are below:
Oxidation and Reduction
ATP Accounting
Glycolysis
Pyruvate Oxidation and the Citric Acid Cycle
On the left, you will see a figure depicting the process of
glycolysis. A couple of really important things to note:
Glycolysis takes place OUTSIDE of the mitochondria in the
cytosol. It is a process completely independent of the
mitochondria and more importantly it is oxygen independent.
It can be split into two parts: an energy investment phase,
and an energy payoff phase
This is something that seems counterproductive! We need to
put in ATP to make ATP? This is an important distinction to
make with glycolysis. Glycolysis is not energy efficient and
is not our primary energy source. The primary purpose of
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glycolysis is NOT to make ATP, but make Pyruvate and electron carrier NADH to move
through the rest of cellular respiration.
Be sure to also understand what oxidation and reduction reactions are taking place. We are
always trying to oxidize our food to reduce compounds like NADH to move through the rest
cellular respiration (you’ll see why at the end).
Test Yourself!
Whenever we are working out excessively, we are unable to supply our tissues with sufficient
amounts of oxygen. This can be seen as being out of breath, winded, gassed, etc. What type of
metabolic activity would you expect to see in cells without oxygen?
In the presence of oxygen (aerobic
respiration), our glycolysis products will
enter the mitochondria to continue with the
rest of cellular respiration.
This is where it is really important as a
biology student to connect your concepts.
These compounds are in the cytosol and they
have to move to the matrix of the
mitochondria, meaning they have to pass
through 2 membrane systems! How would
this process be facilitated based off of your
previous knowledge?
Our second step of CR takes us to the
mitochondrial matrix, where we are going to
further oxidize our glucose (now in the
form of 2 pyruvate molecules). This process
is in 2 steps: the first is pyruvate oxidation
and the second is the citric acid (or Krebbs)
cycle.
In Pyruvate Oxidation, the addition of
Coenzyme-A to pyruvate oxidizes it,
reducing NAD+ à NADH, and releasing
CO2 (the most oxidized form of carbon we
can get)
Take note here that again, we are NOT making much ATP. This cycle occurs twice (2
pyruvate per glucose molecule), so we are only having a net gain of 2 ATP. The most
important thing we create are the reduced electron carriers in the form of NADH and
FADH2 which are going to proceed to the electron transport chain.
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In terms of testable material, very rarely are you asked to draw out the specific
intermediates of this cycle, however, counting your carbons is really useful for
understanding where everything goes!

Electron Transport Chain
After we complete the Krebbs Cycle, we enter into the final (and arguably most incredible) part
of CR in the Electron Transport Chain. This is where the vast majority of ATP is synthesized and
is the entire reason why I am able to type this document and you can read the words on the
screen!
This is the final destination for all of our lovely electron carriers that we have been so tirelessly
making in the previous steps of CR. We are now in the space where the mitochondrial matrix,
inner mitochondrial matrix, and intermembrane space meet. In this inner mitochondrial
membrane are the proteins that make up the electron transport chain.
The ETC functions to make ATP through the use of an electrochemical gradient (aka Proton
gradient). This process is facilitated by our reduced electron carriers (NADH and FADH2)
approaching these integral membrane proteins and essentially donating their electrons to them
(oxidation or reduction?). In doing so, this facilitates a set of reactions that takes place within
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your protein complex that will actually pump protons into the intermembrane space. Take
note that these electron carriers enter in the ETC at different points. NADH enters in Complex I,
while FADH2 enters at Complex II. This means that FADH2 results in less protons being pumped
than NADH as it enters into the ETC later in the process.
The electrons donated by these carriers will continue to move through the protein complexes in
the ETC facilitating even more proton pumping as they go until they reach the final electron
acceptor that is Oxygen.
So how do we make the ATP? Well, if you remember, we have this electrochemical gradient
established, and equilibrium will naturally want to all these protons to move from an area of high
concentration to low concentration, and the protein ATP SYNTHASE allows that to occur! It
essentially provides a highway for protons to move through the membrane, and uses the protons
passing through to create ATP!
Wow, that was a lot. There is a lot to these processes, so please, use the links I included above to
further your understanding of the intricacies of these processes. If I were to cover every single
detail, this document would be the length of your book chapters! I hope this helps you out!

Answers to Questions:
Glycolysis: Whenever we work out excessively, our tissues are deprived of oxygen, meaning we
are unable to continue will cellular respiration. This actually means that glyclosysis is the only
thing we are capable of doing to create ATP, and our bodies will undergo a process called lactic
acid fermentation to allow ourselves to continuously undergo glycolysis. The biproduct of this
process is lactic acid and it is the reason why your muscles become sore after exercising!
Krebbs Cycle: Remember membrane proteins from chapter 7? CR depends on them! Integral
membrane proteins are responsible for facilitated diffusion of pyruvate and NADH into the
mitochondrial matrix.
ETC: Whenever NADH and FADH2 donate their electrons to the protein complexes they are
now REDUCING the complexes by being OXIDIZED! Completely opposite from what
happened before.
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