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This course is a brief introduction to the skills

and concepts necessary to work in the
biotechnology industry, allied health or other
biology-related fields. Basic concepts and lab
skills will be taught at the college and in
industry settings.
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None

III. CATALOG DESCRIPTION: Introduction to the skills and concepts necessary to work in the
biotechnology industry, allied health or other biology-related fields. Basic concepts and lab skills
will be taught at the college and in industry settings.

IV. COURSE OBJECTIVES
1. Formulate and write out appropriate research questions and hypotheses when presented with

observation phenomena.
2. List the major steps in the scientific method of investigation.
3. Prepare appropriate data tables and graphs from data collected.
4. Use an appropriate spreadsheet program to present and graph data.
5. Demonstrate the use of general math skills in the application of the scientific method (i.e.,

cOJTlPutations, ratios, calculations, conversions logarithms.)
6. Describe, explain and apply the metric system of measurement.
7. Collect and evaluate experimented data to accept or reject hypotheses.
8. Explain the theory of spectrophotometry and demonstrate the proper care and use of the

Spectronic 20 spectrophotometer.
9. Demonstrate appropriate teamwork skills in the laboratory.
10. Describe the characteristics of the cell differentiating between the prokaryotic and eukaryotic

cell.
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11. Demonstrate the proper technique in using microscopes.
12. Sketch the atomic structure for elements with atomic numbers from 1 to 20.
13. Define pH, acids bases and buffers and describe their role in living systems.
14. Differentiate between ionic, covalent, and hydrogen bonds.
15. Compare and contrast the properties of the four major groups of macromolecules associated

with living systems.
16. Demonstrate the proper use of pH meters and computer-based pH probes to collect and

analyze date collected under varying conditions.
17. Describe the structure and function of enzymes.
18. Evaluate the affect of different environmental factors on the rate of enzyme catalysis.
19. Prepare agarose gels and successfully separate a mixture into constituent molecules using gel

electrophoresis and column chromatography.
20. Demonstrate the proper use of micropipets to measure small quantities of fluids.
21. Compare and contrast anaerobic fermentation and cellular respiration.
22. Differentiate between the light dependent and light independent reactions in photosynthesis.
23. Describe antigen-antibody reactions and give examples of how immunology techniques are

used in scientific research, medicine, and the biotechnology industry.
24. Demonstrate appropriate skills in the aseptic culturing of cells.
25. Explain the structure of DNA and its role in cellular replication and protein synthesis.
26. Describe some of the major studies that elaborated the structure and role of DNA in cells.
27. Demonstrate the appropriate laboratory skills when separating and identifying RFLPs

(restriction fragment length polymorphisms) using agarose gel electrophoresis methods.
28. Calculate Mendelian probabilities when given the appropriate pedigree information.
29. List potential chemical and biological hazards in the laboratory and take proper precautions

against them.

V. COURSE CONTENT
1. Science & The Scientific Method

A. Pure vs. Applied Science
B. The Scientific Method - logical steps
C. Distinguishing hypotheses, theories & laws

(1) formulating and writing hypotheses
(2) types of hypotheses-null, alternate
(3) variables-dependent and independent

2. Data collection & presentation
A. Using tables & graphs to organize and present data

(1) Raw and tabulated data
(2) Parts of a graph and types of graphs
(3) Interpreting the information presented in tables and graphs

B. Using Excel spreadsheet program to present and graph data
3. The Metric System and Its Application

A. Use of general math in the application of the scientific method - (computation, ratios,
calculations, conversions, logarithms)

B. The metric units for length, volume and mass
C. Theory of spectrophotometry

(1) The Spectrophotometer - its parts and proper care
(2) Preparing an absorption spectrum
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(3) Identifying an unknown substance
4. Cells, microscopy and bacterial culturing and tissue culture

A. Types of cells and their characteristics: Prokaryote vs. Eukaryote
B. Comparing plant and animal cells
C. Bacteria, types, cell structure, growth requirements

(1) Microscopic observation of bacteria
(2) Aspetic Technique
(3) Isolating bacteria from the environment, streak isolation
(4) Bacterial Culture Methods, Broth & Agar Culture Techniques

D. Tissue Culture Techniques
E. Types of microscopes and their uses

(1) Magnification and resolution
(2) Types of specimens viewed microscopically
(3) StereoscopiclDissecting microscope/inverted microscope
(4) Light/compound Microscope

(a) use and care
(b) preparation of specimens-prepared and wet mount slides

(5) Electron microscopes: SEM vs. TEM
5. Introduction to Biological Chemistry Principles

A. Elements and Atomic Structure
B. Bonding in molecules containing C, 0, Nand H
C. pH-properties of acids, bases and buffer systems
D. Using pH meters and computer-based probes to measure pH
E. Macromolecule categories and their roles in living systems
F. Separation of molecules in a mixture by using chromatography and gel electrophoresi~

6. Enzymes-their chemical nature and role in biological systems
A. Role of enzymes in chemical reactions (enzyme kinetics)
B. Enzyme structure-active and allosteric sites, cofactors, coenzymes
C. Effects of various environmental factors on enzyme activity
D. Control of enzyme activity-competitive and noncompetitive inhibition
E. Using a spectrophotometer to measure enzyme activity
F. Giving an oral presentation of data collected and analyzed

7. Energy flow in biological systems
A. Glycolysis
B. Anaerobic fermentation
C. Cellular respiration

1. TCA cycle
2. Electron transport chain

D. Photosynthesis
1. Light dependent reactions
2. Light independent reactions

8. Chromosomes, Genes and DNA
A. DNA, Chemical Composition and Structure (Watson & Crick Model)
B. Early experiments identifying DNA as the Genetic Molecule, Griffith, Avery, etc.
C. Relationship between DNA, genes and chromosomes
D. Cell Division: Mitosis & Meiosis

(1) Asexual reproduction
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(a) Binary fission
(b) Mitosis

(2) Sexual reproduction - meiosis
E. The Central Dogma: DNA, RNA & Protein Synthesis

(1) The Gene Concept, Molecular Genetics
(2) DNA replication
(3) RNA, chemical composition, types and roles in the cell
(4) Translation: protein synthesis
(5) Translation: protein synthesis

F. Restriction enzymes and cloning
G. Research applications of PCR
H. Genetic inheritance
I. Chromosomes

(1) Karyotypes
(2) Aberrations
(3) Gene loci and gene mapping

9. Immunology research techniques
A. Antibody types
B. Hybridoma cells
C. Monoclonal antibodies
D. ELISA

VI. INSTRUCTIONAL METHODOLOGY
A. Assignments

1. Assigned reading including chapters in the text and assigned outside reading, and
assigned homework.

2. Attendance at lectures and participation in discussions.
3. Attendance at laboratories including active and appropriate participation in experiments

which includes critical thinking in the determination of the problem, development of
hypotheses, experiment design and set-up, data collection and analysis, the development
of conclusions based upon the collected data, and preparation of laboratory reports.

B. Evaluation
1. Quizzes based on lecture and reading materials.
2. Midterm examination.
3. One two-hour comprehensive final examination.
4. Laboratory participation, homework assignments, laboratory notebook and reports, and

formal written report based on the AIBS format of critical thinking.
5. Demonstrated proper use of laboratory equipment, procedures, and group cooperation.
6. Attendance.

C. Texts and other materials
1. Campbell, N., Reese, J., Mitchell, L. Biology. 1999. 5th

• Benjamin/Cummings.

VII. REQUESTED CLASSIFICATION
(X) CREDITIDEGREE APPLICABLE (meets all standards of Title V. Section 55002(a)).
( ) CREDITINON-DEGREE APPLICABLE (meets all standards of Title V. Section 55002(b)).
( ) NONCREDIT (meets all standards of Title V. Section 55002(c)).
( ) COMMUNITY SERVICE (meets all standards of Title V. Section 55002(d)).
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