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This is an accelerated introductory course to general biology with major emphasis on cellular biology.  We will be looking at the cell as the basic unit of life and the biochemical processes that occur within the cell in order to ensure its survival.  This course is intended for non-science majors and not for those majoring in the biological sciences.  There are no science pre-requisites for this course.  Students must be enrolled in both the lecture and laboratory portions of this course.

The following text will be used for the lecture portion of the course.

1. Audesirk, T., G. Audesirk and B. Byers.  2007.  Biology, Life on Earth.  8th edition.  Prentice Hall, New Jersey.

2. There is no assigned text for the laboratory portion of this course.  Lab protocols 

will be provided by the instructor.

In any scientific field (e.g. biology, chemistry), old theories are losing their popularity and new ideas are being introduced.  As a result, updated and additional information that may not be found in the required texts will be introduced to the student during the lecture and laboratory periods.  Please be reminded that due to the accelerated nature of this course, you will be exposed to a great deal of information in a short period of time.  Therefore, you are discouraged from missing any lecture or laboratory sessions.  In the event that you do, it will be your responsibility to obtain notes from fellow classmates.  Laboratory sessions missed cannot be made up.  You will discover that a great deal of commitment and discipline will be required to excel in this course.  You will discover that each lecture and laboratory session tend to build on one another (or lay a foundation for the next session).  If you find yourself missing several class sessions due to certain obligations (e.g. military, family, other classes, etc.) you might want to consider taking this course at a more opportune time.

At the conclusion of this course, it is hoped that students will be able to:

1. Describe the differences between prokaryotic and eukaryotic organisms in terms of taxonomic, ecological, and metabolic differences.

2. Firm understanding of the scientific method and how it applies to biological research.

3. Proper use of scientific terminology as it applies to the life sciences.

4. Understand biochemical processes that occur in different cell types and the role it plays in cell survival.

5. Understand the function of various cell structures.

6. Understand how cells (prokaryote and eukaryote) replicate and transmit their genetic information.

In any type of laboratory, safety must always be on the mind of the student.  All microorganisms or procedures used in this teaching laboratory have the potential of causing illness or injury.  Laboratory gowns and other protective equipment (gloves, safety glasses, etc.) are required and will be provided by the Department.  You are required to wear covered-toe shoes when entering the laboratory.

Students will be required to keep a laboratory notebook containing test procedures performed, observations, conclusions (significance), etc.  Students should also bring a pencil and Sharpie permanent marker to the lab.

Dates to Remember

Lecture exam dates:  10/21, 11/6, 11/25, 12/16  

(There will be no cumulative final)

Laboratory written exam:  12/11
Laboratory sessions held at Chaminade’s Main Campus:  11/18 and 11/20
(lab sessions will be held at Henry Hall, Room Lab 3 from 5:30 p.m.).  It is an absolute requirement that covered-toe shoes be worn when entering the laboratory.     

Exam Policy

In studying for written exams, you will be responsible only for what is covered in the lecture sessions.  However, this does not mean that you should ignore your textbook.  The textbook is a means of clarifying and reinforcing the information covered in the lectures.

All written exams will contain “short answer” or essay-type questions.  You will be given one hour to complete the written exams.  Every effort should be made to take the written exams on the required date. 

If you do miss an exam date, you must notify the instructor before the next class session, in order to schedule a time for a make-up exam.  Once corrected exam papers are returned to the class, no make-up exams will be given, regardless of the excuse.  A make-up exam will be scheduled only if a reasonable excuse can be given (illness, family emergency, and “tough” employer).  In the event of a job-related excuse, a written note (which includes the name and phone number of your supervisor) must be obtained from your employer.  This will be your ticket for the make-up exam.

The make-up exam must be taken during the next class session following the required exam date (example:  if the exam is originally scheduled for 10/21/08, the make-up exam must be taken on 10/23/08).  If you anticipate missing classes in the future due to employer obligations (e.g., training, duty/drills, deployment, etc.), please contact me immediately so that some schedule can be worked out.  

Grading of Exams/Course

Although you will be graded according to a class curve, the following standard format should be used as a guide to your performance in this course.

Percentile Range


Letter Grade
100 – 89



          A

  88 – 79



          B

  78 – 69



          C

  68 – 59



          D

  58 and under



          F

Minimum Suggestions for Passing this Course

1. If you don’t understand, ask questions.  There is no such thing as a “stupid” question.  Arrangements outside of class time can be made to answer any questions that you may have.

2. Review your lecture notes daily and keep up with your reading.  Reading the textbook is essential in understanding the lecture notes.

3. Read your lab handouts and lab schedule prior to coming to the lab session.

4. Try as much as possible not to be absent for the lecture or lab sessions.

5. Read exam questions very carefully before answering.

Please note that no “incompletes” will be given for this course.  This course will be officially over on the evening of 12/18/08.  No make-up exams will be given after this date.

Your continued attendance in this course will imply that you agree to adhere to the policies of this course.

Lecture Outline

(Subject to change without notice)

I. Introduction to Cell Biology

II. The Scientific Method

III. Methods to Study Cells

A. Light microscopy

1. parts of microscope

2. resolving power vs. magnification

B. Types of microscopy

1. brightfield

2. darkfield

3. phase contrast

4. fluorescence

5. electron

C. Staining of cells (a few examples)

1. simple stain

2. negative stain

3. differential stain

IV. Scope of Cell Biology

A. Cell as the basic unit of living systems

B. Basic cell types

1. prokaryotes

2. eukaryotes

C. Classification (taxonomy) of organisms

1. phenotypic scheme

2. genetic scheme

D. Nomenclature (binomial)

E. Unconventional agents (viruses, viroids, prions)

V. Eukaryotic Cell

A. Plasma membrane

1. structure

a. lipids

b. membrane proteins

-channel proteins

-carrier proteins

-recognition proteins

2. function

a. transport across membranes

-passive transport (diffusion vs. facilitated diffusion)

-active transport

b. endocytosis

-pinocytosis

-receptor-mediated endocytosis

-phagocytosis

c. exocytosis

B. Connection between cells

1. desmosomes

2. tight junctions

3. gap junctions

4. plasmodesmata

C. Cell walls

1. plant cells

2. fungi

3. plant cells vs. prokaryotes

D. Nucleus and nucleolus

1. structure

2. function

E. Endoplasmic reticulum

1. rough endoplasmic reticulum

a. structure

b. function

2. smooth endoplasmic reticulum

a. structure

b. function

F. Golgi complex

1. structure

2. function

G. Lysosomes

1. structure

2. function

H. Vacuoles

1. structure

2. function

I. Mitochondrion

1. structure

2. function

J. Chloroplast

1. structure

2. function

K. Cytoskeleton

1. types of protein fibers

a. microfilaments

b. microtubules

2. functions

a. maintain shape of cell

b. motility

c. organelle movement

d. cell division

L. Cilia and Flagella

1. function

2. structure

VI. Prokaryotic Cell

A. Size

B. Shapes

C. Structures

1. cell envelope

a. Gram negative cell

b. Gram positive cell

2. cell wall

a. Gram negative cell

b. Gram positive cell

3. capsule

4. flagella

5. fimbriae

6. pili

7. cytoplasmic membrane

8. cytoplasm

a. ribosomes

b. nuclear region

-chromosome

-plasmid

9. endospore

VII. Metabolic Functions

A. Energy metabolism

1. catabolism vs. anabolism

2. reduction vs. oxidation

3. fermentation vs. oxidative metabolism

4. heterotrophs vs. autotrophs (photosynthetic organisms)

B. Monomers vs. Polymers

C. Proteins

1. amino acids as monomers of proteins

2. structure of proteins

a. primary structure

b. secondary structure

a. tertiary structure

b. quaternary structure

3. enzymes-functional proteins

a. enzymes as catalysts

b. specificity of enzymes

c. substrate of an enzyme

d. enzymes as a means of identifying bacteria

e. factors affecting the function of enzymes

VIII. Photosynthesis

A. Chemical formula for photosynthesis

B. Pigments associated with photosynthesis

1. chlorophyll

2. carotenoids

3. phycocyanins

C. Light-dependent reaction

1. location in the chloroplast

2. photosystem II

a. major parts of the photosystem

-light-harvesting complex

-electron transport system

b. function

3. photosystem I

a. major parts of the photosystem

-light-harvesting complex

-electron transport system

4. regeneration of lost electrons for “reaction center”

5. chemiosmosis

D. Light-independent reaction

1. location in thylakoid

2. Calvin-Benson cycle (C3 cycle)

IX. Glycolysis and Cellular Respiration

A. Glycolysis

1. location in cell

2. steps in pathway

3. ATP-generation

B. Cellular respiration

1. location in cell

2. steps in pathway

3. chemiosmosis

4. ATP-generation

X. Gene Replication and Expression

A. DNA (deoxyribonucleic acid)

1. structure

a. composition of DNA

b. double-strandedness

c. complementary pairing of nucleotide bases

d. hydrogen bonding

2. replication

a. enzymes involved

b. template for replication

c. “direction” of replication

B. RNA (ribonucleic acid)

1. structure and function

2. types of RNA

-ribosomal-RNA

-transfer-RNA

-messenger-RNA

3. RNA synthesis (transcription)

C. Protein synthesis

1. the translation process

2. triplet code

D. Prokaryotic vs. eukaryotic genes

XI. Cellular Reproduction in Eukaryotes

A. Prokaryotic cell cycle

B. Structure of eukaryotic chromosomes

C. Diploid vs. haploid cells

D. Eukaryotic cell cycle

1. interphase

a. G1 phase

b. G0 phase

c. S phase

d. G2 phase

2. mitotic cell division

a. prophase

b. metaphase

c. anaphase

d. telophase

3. cytokinesis

E. Meiosis

1. meiosis I

2. meiosis II

3. cytokinesis

XII. Regulating Enzyme Production (Gene Expression)

A. Constitutive enzymes

B. Inducible enzymes and operons

