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Introduction to the course Principles of Biology (BIO 1109)

- Biology is a science which studies all living things. Since years, humans are fascinated by life: raising farm and pet animals, cultivating plants, building up zoos and natural reserves, studying plants and animals in their wild environment, trying to solve problems related to natural environments and resources, trying to find biological solutions to low down or thoroughly eliminate diseases.
- There is an innate attraction to life in its diverse forms. That is what E. O. Wilson, from the University of Harvard, calls: biophilia. In fact, this is the scientific extension of this human tendency to feel connected to and curious about all forms of life.
- The science of biology leads us in different kinds of environments: forests, lakes, rivers, jungles, deserts, seas where a variety of living forms and their physical surrounding are interwoven into complex webs called ecosystems. It leads us into laboratories to examine how organisms work making connection between form and function. It also uses biotechnological methods and genetic engineering to create new forms of life. It draws us into the microscopic world of the cell (fundamental unit of life), and into the submicroscopic realm of the molecules that make up cells (sugars, lipids, proteins and nucleic acids). It also takes us back in time to the history of ancestral forms of life stretching nearly four billion years into the past. Tracing phylogeny is also an important element of the biological science.
- A biology student is becoming involved with biology during its most exciting era. Using modern tools and appropriate research methods, biologists are beginning to unravel some of life’s most engaging mysteries. Though stimulating, the information explosion in biology is also intimidating. Most of the well known biologists are still alive today and they add a large number of research articles in the scientific literature annually.
- Each of biology’s many subfields changes continuously and it is very difficult for a professional biologist to remain current in more than one narrowly defined speciality. Biologists work in one or two fields among these: Conservation Biology, Bird Science, Entomology, Plant Breeding, Health Science, Mycology and so on… It is then difficult for a biologist to know everything in biology. Even students who are grading in Science are specialized in a given area in Biology: Cell Biology, Zoology, Botany, Genetics, Ecology, Physiology …
- Consequently, how can a beginning biology student hope to keep hands above water in this deluge of data and discoveries? The key is to recognize unifying themes that pervade all of biology: themes that will still apply decades from now. 

- Although the course Principles of Biology can not cover all chapters and material from a reference textbook, its scope is to introduce students with most important and permanent themes of this multifaceted science of living things. 

Course description
- The course Principles of Biology (BIO 1109) is an introduction to biology and deals with major themes such as: chemistry of life, cell biology, genetics, evolution and life diversity. These themes are studied while interconnected in terms of evolution that is, structures and functions of a great diversity of living things will be considered according to their evolution through geological years, under the pressure of the environmental factors they are exposed to.
- This course is framed the same way as in the French course. Major themes are listed in the following tables. It is taught in terms of evolution using Campbell’s reference textbook. 
	Introduction



	September 4 (including the course outline) and 9
Chapter 1 : Themes in the study of life
Inquiring about life



	Chemistry of Life


	September 11 and 16
Chapter 2 : The chemical context of life
2.1)      Matter consists of chemical elements in pure form and in combination called 
             compounds
2.2) An element’s properties depend on the structure of its atoms
2.3) The formation and functions of molecules depends on chemical bonding between atoms
2.4) Chemical reactions make and break chemical bonds
Chapter 3: Water and life 
Chapter 4: Carbon and the molecular diversity of life 
September 18 and 23
Chapter 5 : The structure and function of large biological molecules
5.1) Macromolecules are polymers built from monomers 

5.2) Carbohydrates 
5.3) Lipids 
5.4) Proteins 
5.5) Nucleic acids 



	The Cell: Structural Unit of Life


	September 25
Chapter 6 : A tour of the cell
6.1) Biologists use microscopes and the tools of biochemistry to study cells 
6.2) Eukaryotic cells have internal membrane that compartmentalize their functions

        - Comparing prokaryotic and eukaryotic cells 

        - A panoramic view of the eukaryotic cell 
September 30
Chapter 7: Membrane Structure and Function
7.1) Cellular membranes are mosaic fluids of lipids and proteins 
7.3) Passive transport is diffusion of a substance across a membrane with no energy 

       investment
7.4) Active transport uses energy to move solutes against their gradients
7.5) Bulk transport across the membrane occurs by exocytosis and endocytosis

October 2
Return to chapter 6 section 6.7: extracellular components and connections between cells help coordinate cellular activities 
Chapter 19 : Viruses
19.1) A virus consists of a nucleic acid surrounded by a protein coat 
19.2) Viruses replicate only in host cells 

19.3) Viruses, Viroids and Prions are formidable pathogens in animals and plants




	Genetic Basis of Life
 

	October 7
Chapter 16 : The molecular basis of inheritance
16.1) DNA is the genetic material (recall) 
16.2) Many proteins work together in DNA replication and repair 
16.3) A chromosome consists of a DNA molecule packed together with proteins

OCTOBER 9 : EXAM #1
Chapters : 1, 2, 3, 4, 5, 6, 7, 19 

-----------------------------------------------------------------------------------------------------------

STUDY BREAK: OCTOBER 13 TO 19
-----------------------------------------------------------------------------------------------------------
October 21
Chapter 17 : From gene to protein

17.1) Genes specify proteins via transcription and translation 
17.2) Transcription is the DNA-directed synthesis of RNA
17.4) Translation is the RNA-directed synthesis of a polypeptide 
October 23
Chapter 18 : Regulation of Gene expression
18.1) Bacteria often respond to environmental change by regulating transcription 
18.2) Eukaryotic gene expression is regulated at many stages 
18.5) Cancers result from genetic changes that affect cell cycle control 
 October 28
Chapter 12 : The Cell Cycle
12.1) Most cell division results in genetically identical daughter cells
12.2) The mitotic phase alternates with interphase in the cell cycle

          - Phases of the cell cycle
          - The mitotic spindle 

          - Cytokinesis 
          - Loss of cell cycle controls in cancer cell 
          - Binary fission in Bacteria 
October 30
Chapter 13 : Meiosis and Sexual Life Cycles
13.3) Meiosis reduces the number of chromosome sets from diploid to haploid
          - The stages of meiosis 
          - A comparison of mitosis and meiosis
13.4) Genetic variation produced in sexual life cycles contributes to evolution 


	Metabolism


	November 4
Chapter 8: An introduction to metabolism
8.1) An organism’s metabolism transforms matter and energy, subject to the laws of 
       thermodynamics 
8.2) The free energy change of a reaction tells us whether or not the reaction occurs 
       spontaneously 
NOVEMBER 6 : EXAM #2
Chapters : 16, 17, 18, 12 ,13
November 11
8.3) ATP powers cellular work by coupling exergonic reactions to endergonic reactions
8.4) Enzymes speed up metabolic reactions by lowering energy barriers 
8.5) Regulation of enzyme activity helps control metabolism 
November 13
Chapter 9 : Cellular Respiration and fermentation
9.1) Catabolic pathways yield energy by oxidizing organic fuels 
9.2) Glycolysis harvests chemical energy by oxidizing glucose to pyruvate
9.3) After pyruvate is oxidized, the citric acid cycle completes the energy-yielding 
       oxidation of organic molecules
9.4 During oxidative phosphorylation, chemiosmosis couples electron transport to ATP 
      synthesis
9.5) Fermentation and anaerobic respiration enable cells to produce ATP without the use 
       of oxygen 
9.6) Glycolysis and the citric acid cycle connect many other metabolic pathways

November 18
Chapter 10 : Photosynthesis
10.1) Photosynthesis converts light energy to the chemical energy of food 
10.2) The light reactions convert solar energy to the chemical energy of ATP and 
         NADPH 
10.3) The Calvin cycle uses the chemical energy of ATP and NADPH to reduce CO2 to 
         sugar 
10.4) Alternative mechanisms of carbon fixation have evolved in hot and arid climates 
         


	Evolution : Chapters on evolution are condensed in a set of power point slides, posted on Brightspace


	November 20
Chapter 25 : The history of life on Earth
25.1) Conditions on early Earth made the origin of life on Earth 
25.2) The fossil record documents the history of life 
25.3) Key events in life’s history includes the origins of single-celled and multicelled 
         organisms and the colonization of land 



	Diversity of Life


	Chapter 26 : Phylogeny and the tree of life
26.1) Phylogenies show evolutionary relationships 
26.2) Phylogenies are inferred from morphological and molecular data 

26.3) Shared characters are used to construct phylogenetic trees 
26.6) New information  continues to revise our understanding of the tree of life



	History of life :

Era : Precambrian Time (First Prokaryotic Cells : Archaea and Eubacteria)



	Chapter 27 : Bacteria and Archaea
27.1) Structural and functional adaptations contribute to prokaryotic success
27.2) Rapid reproduction, mutation, and genetic recombination promote genetic diversity 
         in prokaryotes 
27.3) Diverse nutritional and metabolic adaptations have evolved in prokaryotes

27.4) Molecular systematics is illuminating prokaryotic phylogeny 

          Archaea/ Eubacteria



	History of life :

Era : Precambrian time (First Eukaryotic Cells: Protists)



	November 25
Chapter 6 : A tour of the cell
6.3 -) Eukaryotic cells (detailed study)

Chapter 28 : Protists
28.1) Most eukaryotes are single celled-organisms
28.-) Diversity of Protists



	History of life : Paleozoic
Periods : Cambrian and Ordovician

	Chapter 32: An overview of animal diversity

32.1) Animals are multicellular, heterotrophic eukaryotes with tissues that develop from 

         embryonic layers 
32.3) Animals can be characterized by body plans
Chapter 40 : Basic principles of animal form and function

Levels of organization / homeostasis / bioenergetics
Chapter 33 : An introduction to Invertebrates
33.1) Sponges are basal animals that lack true tissues 
33.2) Cnidarians are an ancient phylum of Eumetazoans
         Comb jellies 
33.3) Diversity among Lophotrochozoans/ Flatworms , Rotifers , Molluscs, Annelids
33.4) Quantity among Ecdysozoans/ Roundworms  , Arthropods 
33.5) Invertebrate Deuterostomes/ Echinoderms 



	History of life : Paleozoic
Periods : Silurian and Devonian


	Novembre 27
Chapter 31 : Fungi
31.1) Fungi are heterotrophs that feed by absorption 

31.2) Fungi produce spores through sexual or asexual life cycle 
31.4) Fungi have radiated into a diverse set of lineages 

31.5) Fungi play key roles in nutrient cycling, ecological interactions, and human welfare

Chapter 29 : Plant Diversity I: How plants colonized land
29.1) Land plants evolved from green algae 
29.2) Mosses and nonvascular plants have life cycles dominated by gametophytes 
29.3) Ferns and other seedless vascular plants were the first plants to grow tall
Chapter 34 : The origin and evolution of Vertebrates
34.1) Chordates have a notochord and a dorsal, hollow nerve cord 
34.2) Craniates are chordates that have a head

34.3) Vertebrates are craniates that have a backbone
34.4) Gnathostomes are vertebrates that have jaws



	History of life : Paleozoic
Periods : Carboniferous and Permian


	December 2
Chapter 35 : Plant structure, growth and development
Organs of flowering Plants
Tissues of flowering Plants 
Organization and diversity of roots
Organization and diversity of stems 
Organization and diversity of leaves 
Chapter 36: Resource acquisition and transport in vascular plants
Transport mechanisms in Plants
Chapter 34 : The origin and evolution of Vertebrates
34.5) Tetrapods are gnathostomes that have limbs / Amphibians 
Chapter 33 : An introduction to Invertebrates
33.4) Ecdysozoans are the most species-rich animal group / Arthropods



	History of life :

Era: Mesozoic and Cenozoic

	Chapter 34 : The origin and evolution of Vertebrates

34.6) Amniotes are tetrapods that have a terrestrially adapted egg 

         - Reptiles 

         - Birds 
34.7) Mammals are amniotes that have hair and produce milk 
Chapter 30 : Plant diversity II: The evolution of seed plants
30.1) Seed and pollen grains are key adaptations for life on land 
30.2) Gymnosperms bare naked seeds typically on cones 
30.3) The reproductive adaptations of Angiosperms include flowers and fruits 
          - Angiosperm diversity : Monocot versus Eudicot plants 
Chapter 38 : Angiosperm reproduction
Sexual reproductive strategies
Seed development
Fruit types and seed dispersal
Asexual reproductive strategies



FINAL EXAM: BETWEEN DECEMBER 5 AND 18
Chapters : 8, 9, 10, 6; 25 to 36; 38; 40

Course objectives
- While following this course, students will learn:

· to define life;
· about the process of science (scientific method);
· to describe characteristics of life;

· about the cell theory;
· to explain how and why living things make use of energy and how they transform it;
· about how living things carry on any type of complex activity;
· to describe the genetic code of life, its replication and about how traits are inherited from one generation to the next
· identify relationships between organisms and abiotic factors of the environment they are living in;
· explain the correlation between structure and function and how nature (environment) selects which members of a population will reproduce;
· about the immense biodiversity, how populations evolved and how different forms of life are still evolving;
· describe differences and common traits between domains (Prokaryotes and Eukaryotes) and kingdoms (Bacteria, Protists, Fungi, Plants and Animals).
Evaluation

- The evaluation is made of three exams as follows:
	Exams
	Day and hour
	Relative mark

	Exam #1
	October 9th ; 11h30 (Wednesday)
	30%

	Exam #2
	November 6th; 11h30 (Wednesday)
	30%

	Final exam
	Determined by University
	40%


- Exams will include : Multiple choices, Short answer questions, Matching tests, True or false, Sentences to be completed, Concept maps and Figures. Preparatory questions are usually included in most exams.

- Exam #1 will cover the chapters 1, 2, 3, 4, 5, 6, 7, 19. Exam #2 will cover the chapters 16, 17, 18, 12 ,13. Final exam will cover the chapters 8, 9, 10, 6; 25 à 36; 38; 40 .
There is no supplemental exam in this course; The course BIO 1109 may be taken for upgrading purposes or as an admission requirement. In all cases, units for this course do not count as part of any program requirements. The grading scheme is: satisfied or non satisfied - S/NS.
Teaching approach
- Concepts will be explained in class principally by means of PowerPoints, blackboard and figures form the textbook (Campbell 2018).
- Useful documents, especially PowerPoints and pretests questions will be available on Virtual Campus.
- Students are encouraged to assist every class and strongly encouraged to take advantage of the teacher’s available hours.
Course textbook (Suggested)
Campbell O. N. 2018

Biology (2nd Canadian edition)


New York: Benjamin Cummings Pearson
- The textbook is not essential although it may allow students to concentrate on studying the most important material in preparation for their tests. Also, students can work at the end of every important chapter.
- A companion website is available for students and is organized by chapter of the textbook. It includes: Figures and PowerPoints, Animations, Practice tests, Quizzes and Case studies.
Academic Fraud 
Academic fraud is considered misconduct, especially in professional programs and can result in sanctions ranging from failure on an assignment to expulsion from the University. The following sites explain the University position on plagiarism http://www.uottawa.ca/academic-regulations/academic-fraud.html and Academic regulation; http://www.uottawa.ca/administration-and-governance/academic-regulation-14-other-important-information.

Respect and equality
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