Biology 1305 – Modern Concepts in Bioscience – ICB Textbook
Week of October 26th, 2020
Marco Franco
Hello everyone!! I hope you are all enjoying the Biology ICB class. Remember we continue to
have group Tutoring for this class each week. If you cannot make it to Group Tutoring, also
know that these resources are available to you in the tutoring center website. If you wish to
attend group tutoring, make sure you reserve a spot via the tutoring center website.
Our Group Tutoring sessions will be every Tuesday from 6:00 – 7:00 PM. You can reserve
a spot at https://baylor.edu/tutoring. I hope to see you there!
Last week, we went over how did the first nucleus come into being?, how does a whole genome
fir inside a tiny nucleus, and how did mitochondria and chloroplasts originate?
That resource can be found here:
https://www.baylor.edu/support_programs/index.php?id=967950
This week, we will get into the last concept of chapter 6, dealing with more experimental
details about multicellular organisms, and will jump into chapter 7 to review the role of
molecular structure in cellular functioning and signal transduction pathways.
The question we need to tackle is “how did multicellular organisms evolve?” To answer this,
we will look into the Bell experiments and how the researchers involved in those experiments
used growth rates and cell volumes to hypothesize cell specialization, and advantages of
multicellularity. The investigators compared growth rates of intact Volvox carteri colonies to
growth rates of isolated reproductive V. carteri cells that would have to conduct their own
cellular metabolism as well as perform reproductive processes. The biologists predicted that
reproductive cells would not grow as quickly on their own compared to reproductive cells
within functional colonies.
The investigators produced three types of V.
carteri cell populations from colonies: isolated
reproductive cells; partially disrupted colonies; and
intact colonies. The algae were grown in constant
light and temperature to promote maximum growth
rates. The scientists estimated reproductive cell
volume by measuring individual cell diameter under
a compound microscope. The volume was
calculated from the measured diameter (d) using the
formula: pi/6 * d3.
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The investigators also quantified growth rates in
ponds with different levels of nutrient
enrichment. They studied
unicellular Chlamydomonas which is small and
each cell is autonomous, Gonium which
produces colonies that are flat,
and Eudorina which produces small spherical
colonies. Volvox was the only species studied
that produces specialized reproductive cells
(division of labor). The investigators determined
the growth rates of all four species at different
nutrient levels.

Ok, let’s get into chapter 7. This chapter will be about molecular structure and function, and
there is one phrase you need to remind yourselves as much as you can: STRUCTURE
DICTATES FUNCTION!!!
We will be specifically looking into protein structure and function. It’s important to go over the
four levels of protein structure and how a simple amino acid sequence (primary structure) is
sufficient for proteins to take their other shapes. The following tutoring center’s video on protein
structure is an excellent refresher for this topic: https://www.youtube.com/watch?v=LTymEalDu0
Also, remind yourselves about the chemical bonds involved in each of the four levels of protein
structure, and how SIDE CHAINS interact chemically to form higher levels of structure.
Protein Structure Level

Type of Chemical Bond

Primary
Secondary

Peptide Bond
Hydrogen Bonds
Different hydrophobic/hydrophilic bonds, but
mainly Disulfide Bonds
All of the above – polypeptide-polypeptide
interactions

Tertiary
Quaternary

Let’s check your understanding!
1. Why is cell specialization important?
2. What would you expect from a protein to change its original structure to a different one?
3. Why was Volvox the group with the highest growth rates?
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Refer to the following chart to refresh your memories about the different amino acids and their
properties.

Now, having understood what structure and function mean for cells, let’s review signal
transduction pathways. The following tutoring center video on this topic is a nice way of
learning this:
https://www.youtube.com/watch?v=VUtiYf19QYQ&list=PLYjFOc4FIyikoVfco6zaxMx5_CDDHj2m&index=65
Let’s check out the example of epinephrine (adrenaline) and the cascade of signals that lead to
the release of glucose (next page). In this example, your cells need to move chemical information
from outside cells to inside cells. The process of moving the information across a plasma
membrane is called signal transduction. Signal transduction is initiated by
the ligand epinephrine binding to its receptor.
Let’s check out some experiments
from the ICB book, designed to
answer the following question: Is
epinephrine really the hormone
responsible for release of glucose
from your liver? The first experiment
used a fish liver that released glucose
when the animal was startled. The
investigators wanted to excise the liver
so that they could be sure that only
epinephrine was the trigger for glucose
release. When physiologists
administered epinephrine to the
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isolated liver that had no neurological connections, liver cells secreted glucose in less than 5
minutes. Furthermore, when the liver was injected with an epinephrine antagonist first, the
epinephrine receptors could not bind to epinephrine that was injected later. The investigators
tested two different antagonists to be sure that blocking epinephrine from binding to its receptor
prevented glucose release. When investigators sampled the fluid surrounding the epinephrinetreated liver, they found substantial increase in glucose but if they lysed the cells, they found
abundant glucose-1-phosphate.
Epinephrine Signal Transduction:
Let’s check your understanding!
4. What’s another way to describe
signal transduction in cells?
5. What would happen to a signal
transduction pathway in presence of an
antagonist?
6. In the epinephrine signal
transduction pathway, epinephrine itself
is known as the __________
Answers!!
1. It allows for “division of labor”,
where specialized cells can focus on
certain activities to support growth.
2. Since structure dictates function, a
change in the structure of a protein will
prevent it from normal functioning and
may show other function or no function
at all.
3. Because it took advantage of cell
specialization.
4. A cascade of interconnected
biochemical reactions.
5. It will be inhibited.
6. Ligand

That’s it this week. Please reach out if you have any questions and don’t
forget to visit the Tutoring Center website for further information.
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