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Marco Franco
Hello everyone!! My name is Marco Franco, I’m a PhD student at Baylor and one of the lead
Biology tutors at the Tutoring Center. This semester, I will be producing Resource documents
that you all can use to further prepare for your class. These documents will summarize the
material you cover each week in class, and will serve as an extra study tool for you. If you ever
need to reach out with questions and feedback, please feel free to do so.
Remember that the Tutoring Center offers free individual and group tutoring for this class.
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!
As you may know, the ICB textbook takes a different learning approach, which I think is great to
really understand biology rather than just memorizing concepts. In this course, while you are
challenged with data analysis, graph interpretation and experimental design, you really get to
see where every major concept in biology came from. You will not only learn biological
processes but also how they were discovered and the experiments that lead to their discovery.
Isn’t this exciting? I’m sure you will have a great time in this class, and please know that the
tutors at the Tutoring Center are always there for you, so please do not hesitate to reach out if
you need a hand.
This week in BIO 1306 – ICB textbook, I will touch on introductory concepts. I will provide
answers and more information about the following questions:
1. What is a cell?
2. What is biological information?
3. What is the heritable material?
4. Can you prove proteins is not the heritable material?
Let’s begin with the first question:
what is a cell? The formal
definition is that a cells is the
fundamental structural and
functional unit of life. It is
composed of different organelles,
organic macro-molecules and a
wide variety of chemical and
biological molecules that help in
cell functioning. Need a refresher
on how a general diagram of an
eukaryotic cell looks like? See the
diagram to the right.
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Now that we have remembered what a cell is, let’s get a little more into the details of biological
information. In the context of biology, information corresponds to all signals transmitted
through different life forms, from minuscule changes in molecules to major changes at the
ecosystem level. That means that everything that has life, participates in the exchange of
biological information.
For life to continue, however, living organisms must survive and reproduce, and biological
information must be transferred from generation to generation. Information that provides
continuity of life is known as Heritable Information or Heritable Material. However, what
exactly is the heritable material? If you have paid attention in other biology classes or have
simply been exposed to these topics elsewhere, you may have an idea that heritable material
corresponds to DNA, and you are correct, but this wasn’t so simple to determine back in the
day.
How did scientists find out DNA ,but not other molecules of life, was the heritable material?
Let’s start looking into the famous Griffith’s experiments.
While conducting tests with S. pneumoniae, Griffith noticed that these bacteria could be
classified into two strains: rough (R) and smooth (S). These two strains of bacteria could be
distinguished visually. He also discovered that injecting bacteria from R colonies into mice did
not kill them, but injecting bacterial S
colonies did. From all his
experimentation, he was convinced
that S and R colonies were two variant
strains of the same species. HE then
performed the following experiment:

The results were: mice injected with S cells died, mice individually injected with heather S cells
and R cells did not die, and mice injected with BOTH heated S cells and ive R cells, died.
However, this left two possibilities: 1. DNA is the heritable material and 2. Protein is the
heritable material.
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Based on the previous experiment, it was clear that the “S factor” transformed R cells into S
cells, or at least gave them the capabilities that killed mice. The key question became What is
the “S factor”?
Another scientist, O. Avery, tackled this question with a very clever and robust experiment.
Avery and his team, knowing what bacteria were made of, extracted all soluble material
(including nucleic acids and proteins). However, at this point, it was unclear whether the
heritable material that allowed R cells to become virulent (lethal) was only nucleic acids, only
protein, or a mixture of both. To solve this, the scientists used PROTEASES, which are cellular
structures that destroy proteins but not nucleic acids. They also treated the soluble material
with RNases, enzymes that destroy RNA and DNases, which destroy DNA. The results were the
following:
•
•
•

Material treated with proteases = R cells transformed and still killed mice
Material treated with RNases = R cells transformed and still killed mice
Material treated with DNases = R cells did not transform and did not kill mice

What does this mean? In treatments were DNA was still intact, R cells transformed to the
virulent S form and killed mice, whereas in treatments were DNA was destroyed, R cells did not
become virulent. This was evidence that the heritable genetic material transferred from S
cells to R cells was DNA.
Check your understanding:
1. What type of biological information is DNA? It is heritable information because it
contributes to maintaining life.
2. What are the positive and negative controls in the Griffith’s mice experiments? The
positive control is the one that produces the response you hypothesize, in this case it is
the treatment with virulent S cells. The negative control is the one that produces no
response, which is the treatment with non-virulent R cells.
Finally, check this video out about the Griffith’s experiment and other evidence of DNA being
the heritable material:
https://www.youtube.com/watch?v=lmZ9IE9f4C4
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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