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	Course Outline


	Course Number
	BioSc 172L
	Number of Weeks
	18

	Course Title
	Introduction to Biotechnology Lab
	Lecture Hours By Term
	18

	Prerequisite
	
	Lab Hours By Term
	54

	Challenge Policy                    
	
	*Hours By Arrangement
	

	Co-requisite
	
	Units 
	2

	Challenge Policy                    
	
	
	

	Advisory
	


	*HOURS BY ARRANGEMENT: 
	
	Hours per term. 

	           ACTIVITIES: (Please provide a list of the activities students will perform in order to satisfy the HBA requirement):

	

	

	


	COURSE/CATALOG DESCRIPTION


	This is an introductory laboratory course in which scientific and biotechnology methodology is taught and used to explore and experiment with topics found in the Introduction to Biotechnology course (BioSc172).  It is a brief introduction to the skills and concepts necessary to work in the biotechnology industry, allied health, or related fields.  Topics will include: the biology, business, and legal/ethical issues surrounding biotechnology; cells, genes, DNA, proteins, genetic engineering, drug development, biofuels, agriculture, bioremediation, biotechnology company structure, and the regulations affecting the field, and a survey of general methodologies utilized in biotechnology research and manufacturing.  Field trips may be included.  



	COURSE OBJECTIVES:

	At the completion of the course the student will be able to:


	Formulate and write out appropriate research questions and hypothesis when presented with observation phenomena

	List the major steps in the scientific method of investigation

	Prepare appropriate data tables and graphs from data collected

	Demonstrate the use of general math skills in the application of the scientific method (i.e. computatios, ratios, calculations, conversions, logarithms

	Describe, explain and apply the metric system of measurement

	Collect and evaluate experimental data to accept or reject hypotheses

	Explain the theory of spectrophotometry and demonstrate the proper care and use of the spectrophotometer

	Demonstrate appropriate teamwork skills in the laboratory

	Describe the characteristics of the cell differentiating between the prokaryotic and eukaryotic cell

	Demonstrate the proper technique in using microscopes

	Sketch the atomic structure for elements with atomic numbers from 1 to 20

	Define pH, acids, bases, and buffers and describe their role in living systems

	Differentiate between ionic, covalent, and hydrogen bonds

	Compare and contrast the properties of the four major groups of macromolecules associated with living systems

	Demonstrate the proper use of pH meters and computer-based pH probes to collect and analyze data collected under varying conditions

	Describe the structure and function of enzymes

	Evaluate the effect of different environmental factors on the rate of enzyme catalysis

	Prepare agarose gels and successfully separate a mixture into constituent molecules using gel electrophoresis and column chromatography

	Demonstrate the proper use of micropipettes to measure small quantities of fluids

	Compare and contrast anaerobic fermentation and cellular respiration

	Differentiate between the light dependent and independent reactions in photosynthesis

	Describe antigen-antibody reactions and give examples of how immunology techniques are used in scientific research, medicine, and the biotechnology industry

	Demonstrate appropriate skills in the aseptic culturing of cells

	Explain the structure of DNA and its role in cellular respiration and protein synthesis

	Describe some of the major studies that elaborated the structure and role of DNA in cells

	Demonstrate the appropriate laboratory skills when separating and identifying DNA fragments using agarose gel electrophoresis methods

	Calculate Mendelian probabilities when given the appropriate pedigree information

	List potential chemical and biological hazards in the laboratory and take proper precautions against them.


INTENDED STUDENT LEARNING OUTCOMES:
	Students will demonstrate understanding of regulation in biology

	Students will make lab notebook entries correctly according to an SOP

	Students will improve their understanding and knowledge of basic biological concepts, including: 1) Basic chemistry for biology 2) Cell theory 3) Energy flow through photosynthesis and cellular respiration 4) Cellular reproduction 5) Genetics 6) Natural Selection 7) Ecology/ecosystems

	Students will be able to set up a restriction digest. (Design the digest, make calculations, perform the digest)


  COURSE CONTENT (Lecture): 
	Science and the Scientific method (pure vs applied, logical steps, hypothesis/theories/laws, dependent/independent variables)

	Data collection and presentation (tables and graphs, raw/tabulated data, types of graphs, interpreting graphs, Excel spreadsheet program to present and graph data)

	The Metric System and its Application (general math, computation, ratios, calculations, conversions, logarithms, metric units, theory of spectrophotometry)

	Cells, microscopy and bacterial culturing and tissue culture (prokaryote/eukaryote cells and characteristics, plant/animal cells)

	Introduction to Biological chemistry principles (elements, atomic structure, binding in molecules containing C/O/N/H, pH-properties of acids/bases/buffer systems, macromolecule categories and roles in living systems, separation of molecules in a mixture using chromatography/gel electrophoresis)

	Enzymes: Their chemical nature and role in biological systems (role of enzymes in chemical reactions, enzyme structure/active sites/cofactors)

	Energy flow in biological systems (glycolysis, anaerobic fermentation, cellular respiration, photosynthesis)

	Chromosomes, genes and DNA (DNA chemical composition/structure, relationship between DNA/genes/chromosomes, cell division, asexual and sexual reproduction, the central dogma, the gene concept/molecular genetics, restriction enzymes and cloning, research applications of PCR, genetic inheritance, chromosomes)

	Immunology research techniques (antibody types, hybridoma cells, monoclonal antibodies, ELISA)


 COURSE CONTENT (Lab): 
	Data collection (tables and graphs, raw/tabulated data)

	The Metric System and its Application (calculations for making buffers and media)

	Cells and microscopy (prokaryote/eukaryote cells and characteristics, plant/animal cells, microscopic observation, types of microscopes/uses, light microscope use and care)

	Cell and tissue culture (growth requirements, aseptic technique, streak isolation, broth, agar, tissue culture techniques)

	Introduction to Biological chemistry principles (Monitoring chemical reactions, using pH meters, preparation and use of buffer systems, separation of molecules in a mixture using chromatography/gel electrophoresis)

	Monitoring growth of cells in a bioreactor (measurement of population size in response to experimental manipulation of growth conditions such as pH, osmolarity, temperature, etc)

	Enzymes: Their chemical nature and role in biological systems (effects of various environmental factors on enzyme activity, control of enzyme activity, enzyme inhibition, using a spectrophotometer to measure enzyme activity

	Extraction, separation, and measurement of macromolecules from cell culture

	Monitoring metabolism in biological systems (use of a CO2 meter to measure cellular respiration and photosynthesis)

	Modeling the movement and assortment of chromosomes, genes and DNA during modeling of cell division, asexual and sexual reproduction. 

	Immunology research techniques  (ELISA)


METHODS OF INSTRUCTION

	Written assignments:  Assigned reading, homework

	Laboratory participation (critical thinking, hypothesis development, experimental design/setup, data collection/analysis, development of conclusion, preparation of laboratory reports)

	Lectures

	Discussion participation


	INSTRUCTIONAL MATERIALS:


NOTE: To be UC/CSU transferable, the text must be dated within the last 7 years OR a statement of justification for a text beyond the last 7 years must be included. 

	Textbook Title:
	Essentials of Biology

	Author:
	Mader, et al

	Publisher:
	McGraw Hill

	Edition/Date:
	3rd Edition/2013

	Textbook Reading Level:
	12-13

	Justification Statement:
	n/a

	
	


	Lab Manual Title 
	Introduction To Biotechnology Laboratory

	Author:
	E. Kaeuper, C. Zimmerman, P. Jardim,  L. Clement, and K. Krolikowski 

	Publisher:
	Contra Costa College Bookstore

	Edition/Date:
	2nd Ed.  January, 2014


OUTSIDE OF CLASS WEEKLY ASSIGNMENTS:

Title 5, section 55002.5 establishes that a range of 48 -54hours of lecture, study, or lab work is required for one unit of credit. For each hour of lecture, students should be required to spend an additional two hours of study outside of class to earn one unit of credit. 

· State mandates that sample assignments must be included on the Course Outline of Record.

	       Outside of Class Weekly Assignments
	Hours per week


	Weekly Reading Assignments (Include detailed assignment below, if applicable)
	1


	Background reading in text and lab manual as part of pre-lab assignment:
Pre-lab Lab 14: Enzymes III

Lab notebook entry:

•We will be performing the BIOREACTOR GROWTH TESTS and METABOLITE EXTRACTION (p. 3) on the samples we started growing last week

BACKGROUND:   should include the reason(s) for choosing the variables (pH, NaCl) we did for the experiment

BE SURE to list all 8 growth conditions our class is testing, and note the reasons for choosing each condition. 

PROCEDURE:  Review the mini-extraction procedures for algae (a handout) – make any clarifications needed in the procedure

We will finish the procedure from last week’s preparation (STARCH), and do up through step 19 of this week’s samples

•We will be monitoring photosynthesis and respiration in algae samples we started growing last week

BACKGROUND should include a summary of photosynthesis and cellular respiration.  Be sure to note the inputs and outputs to each process. 

Which samples do you think will have the greatest amount of photosynthesis?  Respiration?  Explain why.  

We will be measuring CO2 released from the cells and recording the data in our lab notebooks.  What will the CO2 data be like in a sample with high rates of photosynthesis?  Respiration?  

•The third activity could be one of these 3.  Be prepared for each:

ONE:  Prepare a new TAP media/Algae growth experiment

•BACKGROUND:  Summarize data from previous algae growth experiments, discuss new possible questions.

•Think about interesting variables to test:  NaCl (seawater?), pH (now that you know more from enzyme experiment), Temperaure (now that you know more from enzyme experiment), Glucose?, bubble rate (carbon variables), Other… (whatever you’ve been thinking about)

•METHODS: TAP media recipes and procedures ready for 250mL final volume

TWO:  Look at samples of algae that we’ve been growing under the microscope.  

BACKGROUND:  Summarize data from previous algae growth experiments, pose a question about what you’d like to know by using the microscope to look at the cells. 

METHODS:  

Write out or refer to a clear step-by-step procedure for preparing samples for viewing under the microscope.

Write out or refer to a clear procedure for documenting what you see under the microscope

Note: We will be sampling 25μL of algae culture for each slide we prepare.  

Note:  To paralyze the algae, we can add 10uL of Lugol’s iodine to 100uL of culture.  Lugol’s iodine also stains starch black/purple!  

THREE:  Algae mega-extraction procdure. 

BACKGROUND:  To obtain enough starch to use in an amylase enzyme experiment, we need to process 40ml of culture.  Which culture(s) should we perform extracts on to obtain starch?  

PROCEDURE:  Algae mega-extraction procedure.  Note any questions you have when reading over the procedure.  




	Weekly Writing Assignments (Include detailed assignment below, if applicable)
	3


	Lab book entries (pre-lab and data analysis/conclusions), Lab reports, Mini-review. 
Lab Report Prompt

Scientists take the information from their experiments (which they recorded in their lab books) and prepare lab reports to share their work with the wide world. Like the format for lab books and laboratory experiments, lab report writing also has formatting rules. In general, the format for laboratory reports is based on the format for lab book entries, but reports are more formal, and require complete sentences, paragraphs, and overall composition structure.

The background or introduction section is a summary and synthesis of work that came before the current study, this section is often written with an overall structure that logically leads to the objective of the current study. Proper citation of references, paraphrasing, topic sentences, and overall composition structure are important here. It’s like a small essay or report. You’ll need to find information relevant to your work in various references, summarize others’ findings and explain how this information all fits together and leads to your current study. The materials and methods section describes how the experiments were carried out, where reagents, supplies, and equipment came from (brands, companies, etc). To write this, think of the step-by-step instructions you have in your lab book as an outline, and then write complete sentences to make this description of your procedures clear to the reader. The data or results section is where you report exactly what you observed, measured and recorded during the experiment. The data should come directly from your lab notebook. Information should be presented clearly and succinctly. Any “processing” can include organizing into a table, plotting a graph, or neatly copying a drawing. You should label each piece of data as a figure, and write a caption with each figure that briefly summarizes what information is available in that picture. Do NOT interpret your data in this section, JUST state what you observed. The analysis and conclusion section is where you relate your data to the objective, the background & introduction information, and use logic and reasoning to explain what your data indicates and how it adds to our knowledge. In this section, you need to refer to data figures clearly and also cite work from others that your data supports, furthers, or contradicts. This is an exercise in explaining relationships between your observation and bigger concepts that your data might support or contradict. You may need to re-summarize work from others in this section. This section ends with a summary of what your study was about and usually includes a sentence or two that logically explains to the reader what a future study could investigate next. The abstract is a strange thing – each section of the overall report is summarized in one sentence, and the sentences are just put one after the other to form the abstract.

Mini Lab Report Grading Rubric

Title

− Mentions organism used

− Conclusion of the study indicated Introduction

− 1-2 paragraphs

− Proper paragraph language, form (topic, body, conclusion) sentence

structure

− Rationale for objective of this study follows logically from previous

sentences

Materials and Methods

− Complete sentences

− Accurately describe procedure Results/Data

− Raw data, accurately recorded

− Graph “required elements” (title, label axes, key, # proportional to

distance. Clear numbers, what they stand for

− Table: Clear labels, accurate numbers, best order, title

− Any figures should have number, and a title or summary sentence.

− No interpretation here, just show what was measured Analysis

− Accurate summary of this study

− Refer to figures clearly

− Logical conclusions from data

− Clear difference between data and interpretation

− Explanation of reasoning and thought

− Conclusion includes: Summary of what we learned, Re-cap of how this

fits into the larger research picture, Next steps for future studies


	Weekly Math Problems (Include detailed assignment below, if applicable)
	


	


	Lab or Software Application Assignments (Include detailed assignment below, if applicable)
	


	


	Other Performance Assignments (Include detailed assignment below, if applicable)
	


	


STUDENT EVALUATION: (Show percentage breakdown for evaluation instruments)

	· Course must require use of critical thinking, college-level concepts & college-level learning skills. 

· For degree credit, course requires essay writing unless that requirement would be inappropriate to the course objectives. If writing is inappropriate, there must be a requirement of problem-solving or skills demonstration.


	35
	%
	Essay (If essay is not included in assessment, explain below.)

	

	15
	%
	Computation or Non-computational Problem Solving Skills

	30
	%
	Skills Demonstration

	20
	%
	Objective Examinations

	
	
	Other (describe)

	
	%
	

	
	%
	

	
	%
	


	  GRADING POLICY: (Choose LG, P/NP, or SC)

	 X
	Letter Grade
	
	Pass / No Pass
	
	Student Choice

	90% - 100% = A 
	70% and above = Pass
	90% - 100% = A

	80% -   89% = B      
	Below 70% = No Pass                                   
	80% -   89% = B

	70%  -  79% = C     
	
	70%  -  79% = C

	60%  -  69% = D    
	
	60%  -  69% = D

	Below   60% = F  
	
	Below   60% = F

	or

	70% and above = Pass

	Below 70% = No Pass

	Prepared by:
	Katherine Krolikowski, PhD


	Date: 
	April, 2014
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