BIOLOGY 124 – CELL BIOLOGY
16 credits

3L, 3P

MODULE FRAMEWORK AND STUDY GUIDE
FOR 2022
Table of Contents

1. Welcome ....................................................................................................................................................................2
1.1.

Lectures ........................................................................................................................................................2

1.2.

Weekly work ................................................................................................................................................2

2. This Study Guide ........................................................................................................................................................2
3. The aim and scope of this module .............................................................................................................................3
4. The outcomes of this module ....................................................................................................................................3
5. How we assess in this module ...................................................................................................................................4
5.1. Tests and Examination Dates .............................................................................................................................5
6. The organisation and administration of this module ................................................................................................5
6.1 Prescribed textbook ............................................................................................................................................5
6.2 Module Coordinator, Sub-module Conveners and Administrative Official .........................................................5
6.3 Biology 124 sub-modules ....................................................................................................................................6
6.4 Availability of lecturers ........................................................................................................................................6
6.5 Repeating Students / Practical Exemption ..........................................................................................................7
7. Practicals / Tutorials ..................................................................................................................................................7
8. Lecture Content and Schedule...................................................................................................................................7
9. Module Outline and Study Objectives For Biology 124 2022 ....................................................................................9
9.1. BIOCHEMISTRY: MODULE OUTLINE ..................................................................................................................9
9.2. BIOCHEMISTRY: STUDY OBJECTIVES ................................................................................................................10
9.3. CYTOLOGY: MODULE OUTLINE.........................................................................................................................13
9.4. CYTOLOGY: STUDY OBJECTIVES .......................................................................................................................14
9.5. GENETICS: MODULE OUTLINE .........................................................................................................................15
9.6. GENETICS: STUDY OBJECTIVES ........................................................................................................................17
9.7. EVOLUTION: MODULE OUTLINE ......................................................................................................................18
9.8. EVOLUTION: STUDY OBJECTIVES .....................................................................................................................19

Page 1 of 19

1. Welcome
Welcome to Biology 124 (Cell Biology). This module involves the study of life at cellular level, as well as the study of
evolution as an ongoing process on Earth. It consists of four submodules: Biochemistry, Cytology, Genetics and
Evolution.
We follow Option 1 of the Language Policy of the University of Stellenbosch in this module – Parallel English and
Afrikaans lectures / practical’s / tutorials.

1.1.

Lectures

In 2022, we will follow and an Augmented Remote Teaching, Learning and Assessment (ARTLA) approach due to
COVID-class venue restrictions. Learning content will be presented weekly on SUNLearn. Due to the restrictions,
which may change during the semester, online learning content will be followed up by:
•

Question and answer sessions with the lecturers on MS Teams. Simply follow the instructions and links
provided on SUNLearn, or

•

Face-to-face sessions (real-time) with the lecturers in the class venues. In this case, groups of students
will attend the lectures face-to-face (f2f) according to the venue capacities in the lecture venues, while
the rest will join online via MS Teams. The schedule for the f2f groups will be posted on SUNLearn every
week. NB. You may only attend f2f when it is your group’s turn and all other lectures must be attended
via MS Teams in real time.

1.2.

Weekly work

Check each week’s “What should I do this week?” on SUNLearn. These sections will explain what you are required
to do each week, including assessments, tutorials, other due dates and important information. Please make sure
that you understand what you need to do and if you are unsure about anything, email Mrs Nel at acnel@sun.ac.za.
Please use your SU email address to simplify communication.

2. This Study Guide
This Study Guide contains important information about the course content, your tests, tutorials and practicals, class
attendance, administration matters, and who you can contact if you experience problems or have queries. Please
make sure that you understand the content of this Study Guide.
The information in this document is complete and correct (as far as possible). However, we sometimes have to make
changes or add content. Any changes and any additional information will be announced on SUNLearn.
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It is your responsibility to make sure that you regularly check the announcements and important dates on the
Calendar in SUNLearn. You may not plead ignorance if announcements have been placed.
If you are in doubt about anything in this document, you are welcome to contact:
•

Mrs Carrin Nel, Administrative Official, Room 1093, Natural Sciences Building, acnel@sun.ac.za.

3. The aim and scope of this module
The aim of this module is to learn how a cell is structurally equipped to make life processes possible. On completion
of this module you should have a good understanding of the following:
•

The chemical building blocks of life (carbohydrates, lipids, proteins and nucleic acids), as well as the
structure and functioning of biological membranes.

•

How a cell is structurally adapted to orchestrate the great variety of life processes in an orderly fashion.

•

The way in which all living cells oxidise “energy-rich” substances for the production of usable energy (ATP)
for life processes.

•

How cells sustain life.

•

Eukaryotic and prokaryotic cells.

•

The conservation of genetic information in DNA and the transfer of this information from one cell
generation to the next, as well as patterns determining the inheritance of genetic information. The genetic
code and processes such as replication, transcription and translation are also covered.

•

The evidence of evolution as an ongoing process, as well as the origin of species and the evolution of
humans.

This module serves as a basis for later programmes in the biological sciences (e.g. Human Life Sciences, Biodiversity
and Ecology, Sport Science and Molecular Biology and Biotechnology) and the agricultural sciences.

4. The outcomes of this module

We designed this module to provide a sound knowledge and understanding of the most important biological
concepts at cellular level. A knowledge and understanding of evolution as an ongoing process is also established.
See the study objectives of each sub-module.
Certain generic skills are acquired during the laboratory practicals and tutorials. Emphasis is placed on light
microscopy as a method of observation and interpretation of what is observed. Drawing techniques are also
incorporated. Reading skills and the effective use of the text book are also developed.
Students MUST complete ALL assessments / practicals / activities / tutorials / Quizzes to pass the module – they
are thus compulsory!
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5. How we assess in this module

Figure 1: Final mark calculation

The module is assessed through two scheduled written tests on the subject matter of Sub-modules 1, 2 and 3 – the
Early Assessment Test and the A1 Semester test. The combined mark of these two tests will provide a Test Mark.
Further assessment involves SUNLearn Quizzes, practicals/tutorials tests and/or tests/assignments on SUNLearn.
The combined marks of these assessments contribute to the Practical Mark. (sub-minimum of 40%) The Test Mark
and Practical Mark are used in a ratio of 60:40 to yield the Class Mark, also known as a Predicate.
Final assessment involves an examination on the full course content, including the practicals / tutorials. The test
and examination papers will each contain a variety of question types. The Examination Mark and Class Mark
contribute in a 60:40 ratio to determine the Final Mark. Students need a final mark of 50% and higher to pass the
module.
To summarize:
•

Your Test Mark (Early Assessment Mark plus A1 Semester Test Mark) and Practical Mark will be used in a
60:40 ratio to determine your Class Mark (Predicate).

•

A Class Mark of 40% or more will allow your entry into the final examination.

•

Following the examination, your Final Mark will be calculated as follows:
Final Mark = (0.4 x Class Mark) + (0.6 x Examination Mark)
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You pass the examination if:

•


your Examination Mark is 50% or more, or



Your Final Mark is 50% or higher. (However, in case (ii) your Examination Mark must be 40% or more).
If your Final Mark is less than 50%, but at least 40%, you may write the Second Examination Opportunity.

•

You pass if:


Your examination mark is 50% or higher, or



Your final mark is 50% or higher.

NO previous test or exam papers will be made available to anyone. NO part of any assessment or test may be copied
in any form!

5.1. Tests and Examination Dates
•

11 March 2022 17:30

Early Assessment Test

(17 March 2022 17:30 – Sickness Test)

•

05 May 2022

17:30

Semester Test

(11 May 2022 17:30 – Sickness Test)

•

25 May 2022

14:00

First Examination Opportunity

•

15 June 2022 14:00

Second Examination Opportunity

All test venues will be communicated closer to the time of the assessment.

6. The organisation and administration of this module
6.1 Prescribed textbook
Russell, Hertz, McMillan. Biology: The Dynamic Science (5thedition). Brooks/Cole Publishers. International Edition

6.2 Module Coordinator, Sub-module Conveners and Administrative Officials
•

Send all your module related queries about to Mrs Carrin Nel, the Administrative Official, acnel@sun.ac.za.
More serious matters may be brought to the attention of Dr M Mouton, the Module Coordinator
(marnel@sun.ac.za).

•

Your sub-module related queries or questions should be asked on the Discussion Forum on SUNLearn. The
appropriate lecturer or sub-module convener will answer your question on that platform.
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6.3 Biology 124 sub-modules
The Biology 124 module is presented during the first semester and consists of four sub-modules indicated in
Table 1.

T ABLE 1: BIOLOGY 124 SUB-MODULES
Sub-module
1

Biochemistry

2

Cytology

3

Genetics

4

Evolution

Department
Biochemistry
Ground Floor,
Block A
JC Smuts Building
Botany and Zoology
Natural Science
Building
Genetics
Second Floor,
Block A
JC Smuts Building
Botany and Zoology
Natural Sciences
Building

Conveners
Dr N Verhoog
nverhoog@sun.ac.za
Dr M Mouton
marnel@sun.ac.za
Ms L Hess
lspring@sun.ac.za
Prof C Matthee
cam@sun.ac.za

T ABLE 2: LECTURE TIMES AND VENUES
Groups
Group 1.1
Afrikaans
Group 1.2
English
Group 2.1
Afrikaans
Group 2.2
English

Time
Monday 08:00
Wednesday 09:00
Thursday 12:00
Monday 08:00
Wednesday 09:00
Thursday 12:00
Monday 12:00
Wednesday 08:00
Friday 09:00
Monday 12:00
Wednesday 08:00
Friday 09:00

Venue
All lectures in A203, JC Smuts Building
All lectures in Van der Sterr Building 2121
(Entrance 1)
All lectures in A203, JC Smuts Building
MathSci Building 1005
Krotoa Building 1001
MathSci Building 1005

6.4 Availability of lecturers
Academic questions on learning content should be raised on the Discussion Forum on SUNLearn. Lecturers will check
this forum 2/3 times per week and answer your question.
For other queries and problems, you may contact Mrs Nel (acnel@sun.ac.za; the Administrative Official) Any
communication on the administration of assessments (due dates) should be addressed to Mrs Nel.
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6.5 Repeating Students / Practical Exemption
Students who have to repeat this module will be granted practical exemption if you had a practical mark of 50%
and above in your previous year of studying this module. If not, you need to repeat all practical components and
assessments to pass the module.
You still have to apply for practical exemption with Mrs Nel. (acnel@sun.ac.za) before the end of February.

7. Practicals / Tutorials
There is one scheduled three-hour practical or tutorial (which will appear on your timetable) per week in this module
(3P).
In the Biochemistry, Genetics and Evolution sub-modules tutorials (work sessions with assessments) will be
offered (no laboratory practicals). In the Cytology sub-module, one laboratory practical will be offered.
If you are unable to complete the assessment due to unforeseen circumstances (e.g. illness), you must send a
scanned copy of a verifying document (e.g. a valid medical certificate) within seven calendar days of the date of
absence to the administrative official (Mrs Carrin Nel, acnel@sun.ac.za). The General Regulations of the University
will apply. Doubtful cases will be referred to the Registrar’s Office for a decision. (See SU Calendar: General 20, Part1,
p. 115 - 11).
5% will be deducted from you mark for an assessment for each day that you hand in / complete the assessment late
without a valid excuse (communicated to Mrs Nel – acnel@sun.ac.za). You cannot hand in / complete the assessment
more than 5 days after the due date.
A sub-minimum of 40% for your practical component will apply to gain access to the examination.
Any query on the outcome / marks of an assessment should be raised within two weeks after the marks have been
released.

8. Lecture Content and Schedule

The weekly lecture content should be used in combination with the textbook to provide a complete picture of the
topics in the module.
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TABLE 3: DETAILED LECTURE SCHEDULE
WEEK
1

2

3

4

5

6

7
8

9

10

11

12

13

LECTURE
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

19
20
21
22
23
24
25
26
27
27
28
29
30
31
32
33
34
35
36
37
38

DATE AND TIME
Mon 14 Feb. (08:00 and 12:00)
Wed 16 Feb. (08:00 and 09:00)
Thurs 17 Feb. (12:00) and Fri 18 Feb. (09:00)
Mon 21 Feb. (08:00 and 12:00)
Wed 23 Feb. (08:00 and 09:00)
Thurs 24 Feb. (12:00) and Fri 25 Feb. (09:00)
Mon 28 Feb. (08:00 and 12:00)
Wed 02 March (08:00 and 09:00)
Thurs 03 March (12:00) and 04 March (09:00)
Mon 07 March (08:00 and 12:00)
Wed 09 March (08:00 and 9:00)
Thurs 10 March (12:00) and 11 March (09:00)
Mon 14 March (08:00 and 12:00)
Wed 16 March (08:00 and 09:00)
Thurs 17 March (12:00) and Fri 18 March (09:00)
Mon 21 March Human Rights Day
Wed 23 March (08:00 and 09:00)
Thurs 24 March (12:00) and Fri 25 March (09:00)
Monday timetable
RECES
Mon 04 April (08:00 and 12:00)
Wed 06 April (08:00 and 09:00)
Thurs 07 April (12:00) & Fri 08 April (09:00)
Mon 11 April (08:00 and 12:00)
Wed 13 April (08:00 and 09:00)
Thurs 14 April (Friday timetable)
Mon 18 April Family Day
Wed 20 April (08:00 and 09:00)
Thurs 21 April (12:00) & Fri 22 April (09:00)
Mon 25 Aril (08:00 and 12:00)
Wed 27 April Freedom Day
Thurs 28 April (12:00) & Fri 29 April (09:00)
Mon 02 May Public Holiday
Wed 04 May (08:00 and 09:00)
Thurs 05 May (12:00) & Fri 06 May (09:00)
Mon 09 May (08:00 and 12:00)
Wed 11 May (08:00 and 09:00)
Thurs 12 May and Fri 13 May
Mon 16 May (08:00 and 12:00)
Wed 18 May (08:00 and 09:00)
Thurs 19 May (12:00) & Fri 20 May (09:00)
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Sub-Module
Biochemistry
Biochemistry
Biochemistry
Biochemistry
Biochemistry
Biochemistry
Biochemistry
Biochemistry
Biochemistry
Biochemistry
Biochemistry
Cytology
Cytology
Cytology
Cytology
Cytology
Cytology

Cytology
Genetics
Genetics
Genetics
Genetics
Genetics
Genetics
Genetics
Genetics
Genetics
Evolution
Evolution
Evolution
Evolution
Evolution
Evolution
Evolution
Evolution

9. Module Outline and Study Objectives For Biology 124 2022
The module is based on the prescribed international textbook of Russell, Hertz, McMillan and
Benington (Cengage Learning), Biology: The Dynamic Science, 5th edition. The module outline
features the relevant page numbers for each section. Use your textbook to supplement the lectures
and lecture notes. Also, the relevant self-study questions in the textbook and in the module outline will
be very helpful to test your concept knowledge and understanding of the material covered in the
course.
Information from other sources will be specified accordingly. Additional reading will be made
available through SUNLearn (http://learn.sun.ac.za).

9.1. BIOCHEMISTRY: MODULE OUTLINE
WEEK 1

Theme 1: Chemistry of Life
Life and Chemistry (Chapter 2)
a) Elements, compounds and atoms (pp. 24-29)
b) Electrons determine the chemical behaviour of atoms (pp. 29-30)
c) Chemical bonds and chemical reactions (pp. 30-35)
Water: Bonding and Properties (Chapter 2)
a) Hydrogen bonds and the properties of water (pp.35-38)
b) Acids, bases, buffers and pH (pp. 38-40)
Biological molecules: The carbon compounds of life (Chapter 3)
a) Chemical bonds with carbon atoms (p. 45)
b) Functional groups of biological molecules (pp. 45-47)
c) Isomers (p. 45)
d) Macromolecules are polymers assembled from monomers (p. 48)

WEEK 2

Theme 2: Biological Molecules, Membranes and Transport
Biological molecules: The carbon compounds of life (Chapter 3)
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a) Carbohydrates (pp. 49-51)
b) Lipids (pp. 52-56)
c) Proteins (pp. 56-64)
d) Nucleotides and Nucleic acids (pp. 65-68)
Membranes and Transport (Chapter 5)
a) Membrane structure (pp. 105-108)
b) Fluid mosaic model and membrane function (pp. 108-111)
c) Passive transport across membranes (pp. 111-116)
d) Active transport across membranes (pp. 116-119)
e) Exocytosis and endocytosis (pp. 119-121)

WEEK 3

Theme 3: Energy, Enzymes and Biological Reactions
Energy, Enzymes and Biological reactions (Chapter 6)
a) Energy, life and the laws of thermodynamics (pp. 127-129)
b) Free energy and spontaneous reactions (pp. 127-131)
c) ATP is the driving force for cellular work through the coupling of exergonic reactions to endergonic
reactions (pp. 131-133)
d) Role of enzymes in biological reactions (pp. 133-136)
e) The regulation of enzyme activity helps to control metabolism (pp. 136-140)

WEEK 4

Theme 4: Harvesting Chemical Energy-Metabolism
Harvesting chemical energy: Cellular respiration (Chapter 7).
a)

Catabolic paths release energy by oxidizing organic fuels (pp. 145-148)

b) Glycolysis harvests chemical energy by oxidation of glucose to pyruvate (pp. 149-151)
c) Pyruvate oxidation generates the two-carbon fuel of the citric acid cycle (pp. 151-152)
d) The citric acid cycle completes the energy-delivering oxidation of organic molecules (pp. 153154)
e) Chemiosmosis links electron transport to ATP synthesis during oxidative phosphorylation (pp. 154-160)
f) Fermentation and anaerobic respiration allow cells to produce ATP without the use of oxygen (pp. 160161)
g) Glycolysis and the citric acid cycle connect with other metabolic cycles (pp. 161-163)

9.2. BIOCHEMISTRY: STUDY OBJECTIVES
At the end of the Biochemistry sub-module, you should be able to perform the following:

Chapter 2: Life, Chemistry and Water.
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a) Distinguish between ionic, covalent, hydrogen and Van der Waals bonds, and give an example of each
(pp. 30-35)
b) Describe the chemical properties of water and explain its importance for living organisms in this
context (pp. 35-38, Fig. 2.11)
c) Explain the ionization of water (p. 38-39)
d) Calculate the hydrogen ion concentration of a solution (p. 39)
e) Give the definitions of an acid and a base, describe the pH scale and perform a calculation of pH (pp.
39-40)
f)

Explain what the importance is of buffers in living systems (p. 40)

Chapter 3: Biological molecules: The carbon compounds of life.
a) Discuss the different bonds that carbon can form and illustrate these with examples (p. 44)
b) Recognize the different functional groups which occur in cellular material (pp. 46-47)
c) Name and recognize the different isomers that organic molecules can form (p. 45)
d) Explain the differences between the hydrolysis of polymers and the condensation of monomers (pp.
47-48, Fig. 3.4)

e) Give examples of monosaccharides, disaccharides and polysaccharides and their respective functions
(pp. 48-51)

f) Recognize the molecular and structural formula of glucose (p. 49, Fig. 3.6)
g) Give examples of different lipids and their functions (pp. 52-56)
h) Recognize the structural formulas of a saturated fatty acid, an unsaturated fatty acid and a fat. (pp. 5253, Fig. 3.9 & 3.10)

i)

Explain how phospholipids can form lipid bilayer structures as a result of their hydrophobic and
hydrophylic portions (pp. 54-55, Fig. 2.13)

j) Give examples of proteins and their functions (p. 57, Table 3.2)
k) Recognize the structure of an amino acid and show how a peptide bond is formed (pp. 58-59, Fig. 3.16)
l) Group the 20 different amino acids according to their side chain properties (p. 58, Fig. 3.14)
m) Show the relationship between the four levels of protein structure and the chemical bonds that are
relevant to each level (pp. 59-63)

n) Relate primary structure with protein function and that changes in amino acid sequence are associated
with a loss of protein function (p. 60)

o) Relate protein folding to protein function and that denaturation or unfolding brings about a loss of
protein function (pp. 62-63)

p) Give examples of nucleotides and nucleic acids as well as their respective functions (pp. 65-66)
q) Name the molecular components of a nucleotide and explain how these monomers are coupled to form
a nucleic acid (pp. 65-66, Fig. 3.24, 3.25 & 3.26)

r) Explain how genetic information in the form of DNA is transferred to RNA to specify protein synthesis
(the so-called “central dogma”) (pp. 315-316, Fig. 15.2)

s) Discuss the structure of DNA and its replication through which genetic information is maintained (pp. 6769, Fig. 3.29)

Chapter 5: Membranes and Transport.
a) Describe membrane structure in terms of the "fluid mosaic model" by giving the particulars that support
it (pp. 108-109, Fig. 5.5, 5.6 & 5.7)
b) Describe the arrangement of the lipid components in the membrane and assign a function to each one in
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the membrane and how this affects membrane fluidity (pp. 105-106, Fig. 5.2 & 5.3)
c) Describe arrangement of the protein components in the membrane and assign a number of functions to
each type of membrane protein (pp. 107-108, Fig. 5.4 & 5.5)
d) Define diffusion and osmosis, and explain the importance of each one in the biology of the cell (pp. 111116)
e) Name two types of transport that take place by means of carrier proteins and give examples of each (pp.
111-114; Fig. 5.8, 116-118; Fig. 5.11 & Fig. 5.12)
f)

Compare endocytosis and exocytosis, and give the names of 3 forms of endocytosis and how they are
differentiated (pp. 119-122)

Chapter 6: Energy, Enzymes and Biological reactions.
a) Give the two energy laws which have important consequences for all life forms (pp. 127-129)
b) Explain on the basis of these two laws why all life forms need an external source of energy (p. 127-129)
c) Describe how energy content and entropy contribute to making a reaction spontaneous (pp.129-131)
d) Recognize the structure of ATP and name its components (p. 132, Fig. 6.6)
e) Describe the formation of ATP, explain why ATP can serve as an energy storage molecule and how ATP is
used to drive energy requiring (endergonic) reactions (pp. 131-133)
f)

Describe the structure and function of enzymes as well as the conditions that influence the rate of
product formation in enzyme reactions (pp. 133-140)

g) Describe the regulation of enzyme reactions by means of inhibition and specifically make a comparison
between competitive, non-competitive, and feedback inhibition (pp. 137-138)
h) Describe how the regulation of enzyme activity controls metabolism (pp. 138-139 Fig. 6.16)

Chapter 7 Harvesting chemical energy: Cellular respiration.
a) Describe energy flow through ecosystems (p. 147, Fig 7.1)
b) Describe how catabolism releases energy by oxidation of organic fuels (pp. 145-148)
c) Identify the reduced and oxidized components of a given reaction (p. 146, Fig. 7.2)
d) Describe the function of the coenzyme NAD+ (p. 147, Fig. 7.3)
e) Describe the steps of cellular respiration (Fig. 7.4)
f)

Discuss glycolysis with specific reference to reactions where substrate level phosphorylation and the
generation of electron carriers takes place (pp. 149-151, Fig. 7.5 & 7.7)

g) Give an account of the aerobic and anaerobic processing of pyruvate (pp. 152 and 160)
h) Describe how the product of glycolysis (pyruvate) is converted to acetyl-CoA (pp. 151-152, Fig. 7.10)
i)

Discuss the citric acid cycle with specific reference to reactions where substrate level phosphorylation
and the generation of electron carriers takes place (pp. 153-155, Fig. 7.12)

j)

Describe the arrangement of the electron carriers in the mitochondrial inner membrane and explain how
chemiosmotic ATP synthesis functions (pp. 155-159, Fig. 7.14)

k) With reference to the electron transport chain, describe the flow of electrons from the electron carriers
to O2 as the final electron acceptor (pp. 155-157, Fig. 7.15)
l)

Calculate the net ATP production for glycolysis, cellular respiration and fermentation (pp. 159-160, Fig.
7.17)

m) Describe both lactate and alcoholic fermentation (pp. 160-161, Fig. 7.18)
n) Explain the metabolism of both fats and proteins and at the same time how they contribute to the energy
yielding metabolism (pp. 161-162, Fig. 7.19)
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9.3. CYTOLOGY: MODULE OUTLINE
WEEK 4/5
Topic 1
What is Life? Characteristics of Living Organisms: Chapters 1 & 4
a) Characteristics of living organisms (2-7)
b) Biodiversity and the Tree of Life (10-14)
Topic 2
Origins of Life: Chapters 23 & 25
a)
b)
c)
d)
e)
f)
g)

Formation of the molecules necessary for life (557-558)
The Oparin-Haldane hypothesis (558)
The Miller-Urey experiment (558-559)
The origins of cells (560-565)
The three domains of life (565-566)
Endosymbiosis (566-568)
The fossil record (503-507)

Topic 3
The discovery of Cells and Cell Theory: (p 72-73) + BBC video: The Hidden Kingdom
https://www.dailymotion.com/video/x2a1c75

WEEK 6/7
Topic 4
Prokaryotic Cells: Chapters 4 & 26
a) General characteristics (79-80; 574-581)
b) The prokaryotic Domains
a. Bacteria (581)
b. Archaea (588)
Topic 5
Eukaryotic Cells: Chapter 4
a) The Nucleus (80-83)
b) Eukaryotic Ribosomes (83-84)
c) The Endomembrane System (84-90)
a. Endoplasmic reticulum (86-87)
b. Golgi complex (87-88)
c. Lysosomes (88-90)
d) The Mitochondrion (90-92)
e) The Cytoskeleton (92-96)
f) Specialized Structures of Plant Cells (96-98)
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g)

The Animal Cell Surface (98-100)

PRACTICALS
How do we study living systems: Microscopy (73-76).

9.4. CYTOLOGY: STUDY OBJECTIVES
At the end of the Cytology sub-module, you should be familiar with the following concepts:

Chapters 1 & 4: What is Life? Characteristics of Living Organisms. How we study living systems

a) The characteristics that distinguish living systems from non-living systems.
b) The levels in the hierarchy of biological organization.
c) The Domains and Kingdoms that biologists distinguish to represent the groups of organisms with
the unique features that set them apart.
d) Phylogenetic trees.
e)

f)

Different forms of microscopy.

The scientific method.

Chapters 23 & 25: Origins of Life
a)
b)
c)
d)
e)
f)
g)

Ideas about the possible origins of life.
Why the fossil record provides abundant but an incomplete portrait of the history of life on Earth.
The Oparin-Haldane hypothesis.
The Miller-Urey experiment. The conclusions that were reached from these results.
The milestones regarding cell evolution from the geological record.
The differences between prokaryotes and eukaryotes.
The three domains of life.

Chapter 4: Cells
a)

The major role players in the discovery of cells and cell theory. Who contributed to the discovery of the
cellular structures and processes?
b) What is Cell Theory?
c) Why there is an upper limit to cell size (surface-to-volume ratio).
Chapters 4 & 26: Cells - Prokaryotic Cells

a)
b)
c)
d)
e)
f)

The organization of prokaryotic cells.
Differences in the organization of prokaryotic and eukaryotic cells.
Why antibiotics affect prokaryotic cells.
How pathogenic bacteria develop resistance to antibiotics.
Plasmids and their implications.
Gram staining.
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Chapter 4: Cells - Eukaryotic Cells

a)
b)
c)
d)
e)

The organization of eukaryotic cells.
The possible origin of the eukaryotic nuclear membrane, ER, Golgi apparatus and other organelles.
The endosymbiosis theory.
The structure of all eukaryotic cell organelles and their most important functions.
The role of each of the cell’s organelles in the synthesis, modification and secretion of proteins, e.g.
insulin.
f) The structure and composition of the cytoskeleton. The main functions of the cytoskeleton.
g) Vesicle transport in eukaryotic cells.
h) The most prominent differences between plant and animal cells.
i) The composition, structure and functions of plant cell walls.
j) The different intercellular junctions in animal tissue.
k) The animal cell surface.

9.5. GENETICS: MODULE OUTLINE
Chapter 10: Cell Division and Mitosis (pg.210)
Lecture 1




Mitosis in eukaryotes
Control of the cell cycle (pg.222)
Cell division in prokaryotes

Chapter 11: Meiosis: The Cellular Basis of Sexual Reproduction (pg.231)
Lecture 2



The mechanisms of meiosis (pg.232)
Mechanisms that generate genetic variability

Chapter 12: Mendel, Genes and Inheritance (pg.244)
Lecture 3







Discovery of the Laws of Inheritance
Mendel’s model of heredity
Monohybrid and dihybrid crosses, test crosses
The Principle of Segregation (pg.249)
The Principle of Independent Assortment
Later modifications and additions to Mendel’s Principles (pg.256)

Chapter 13: Genes, Chromosomes and Human Genetics (pg.266)
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Lecture 4




Genetic linkage and recombination
Sex-linked genes
Pedigree analysis (pg.275/282)

Lecture 5


Pedigree analysis (pg.282)

Lecture 6



Chromosomal mutations that affect inheritance (pg.276)
Non-Mendelian patterns of inheritance (pg.285)

Chapter 14: DNA Structure, Replication, and Organization (pg.290)
Lecture 7




DNA is the hereditary molecule
The structure of DNA (pg.294)
DNA replication in eukaryotes & prokaryotes (pg.297)

Lecture 8




DNA replication in eukaryotes & prokaryotes (pg.297)
Mechanisms that correct replication errors (pg.307)
Replication errors are a primary source of mutations

Chapter 15: From DNA to protein (pg.312)
Lecture 9




The connection between DNA, RNA and protein
The genetic code
Transcription: DNA-directed RNA synthesis (pg.319)

Lecture 10




The production of mRNAs in eukaryotes
Translation: mRNA-directed polypeptide synthesis (pg.324)
Genetic changes that affect protein structure and function (pg.333)

Chapter 16: Regulation of Gene Expression (pg.339)
Lecture 11



Regulation of gene expression in prokaryotes (pg.340)
Transcription of the lac operon of E.coli
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9.6. GENETICS: STUDY OBJECTIVES
Your study of this sub-module will be complete when you can:

Chapter 10: Cell Division and Mitosis
1. Describe the cycle of cell growth and division
2. Understand the mitotic cell cycle
3. Describe the formation and action of the mitotic spindle
4. Recognize cell cycle checkpoints
5. Understand the mechanism of cell division in prokaryotes

Chapter 11: Meiosis: The Cellular Basis of Sexual Reproduction
1. Describe meiosis I and meiosis II
2. Compare mitosis and meiosis
3. Explain the importance of meiosis in genetic diversity

Chapter 12: Mendel, Genes and Inheritance
1. Explain how a trait can disappear in one generation to reappear in the next
2. Briefly outline Mendel's crosses
3. Define homozygous, heterozygous, dominant, recessive
4. Distinguish between genotype and phenotype
5. Explain the use of a Punnet square

Chapter 13: Genes, Chromosomes and Human Genetics
1) Understand genetic linkage and recombination
2) Understand sex linkage
3) Describe chromosomal alterations that affect inheritance
4) Understand and recognize dominant, recessive and sex-linked patterns of inheritance
5) Understand how to do a pedigree analysis
6) Understand non-Mendelian patterns of inheritance
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Chapter 14: DNA Structure, Replication, and Organization
1. Describe the experiments that contributed to establish DNA as the hereditary molecule
2. Outline the structure of a DNA molecule
3. List components and their role in DNA replication
4. Describe the mechanisms that correct DNA replication errors

Chapter 15: From DNA to protein
1. Define the " Central Dogma" of Biology
2. Outline transcription
3. Outline translation
4. Describe the genetic code
5. Define intron, exon and mRNA
6. Define genetic changes that affect protein structure and function

Chapter 16: Regulation of Gene Expression
1. Discuss the lac operon of E.coli
Understand and interpret problems and/or scenarios associated with the lac operon of E.coli

9.7. EVOLUTION: MODULE OUTLINE
The evolution course covers Chapters 20-24 in the prescribed handbook, Russell, Hertz, McMillan and Benington
(5th edition). We work directly out of the handbook, but will introduce numerous interesting examples to illustrate
our points in the lectures. The handbook is the key to the course and the lectures explain how the lock works.
Lecture 1 – Chapter 20. A history of the development of evolutionary thought.
Lecture 2 – Chapter 21. Microevolution - variation in nature.
Lecture 3 – Chapter 21. Agents of microevolution.
Lecture 4 – Chapter 22. Speciation and reproductive isolation.
Lecture 5 – Chapter 22. Geography and genetics of speciation.
Lecture 6 – Chapter 23. Interpreting evolutionary lineages from the fossil record.
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Lecture 7 – Chapter 23. Biogeography and the history of the Earth and life.
Lecture 8 – Chapter 24. Reconstructing the “Tree of Life”.

9.8. EVOLUTION: STUDY OBJECTIVES
This module will enable you to:

1. Use the handbook effectively as a reference guide.
2. Understand and explain the working and importance of evolution.
3. Think about the natural world from an evolutionary perspective.
4. Discuss the relationship between the various subsections of evolution.
5. Distinguish between hypothesis and theory.
6. Considerably extend your vocabulary of scientific terms.
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