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IMPORTANT INFORMATION FOR BIOLOGY 204 LAB

Student Name:

Lab section:

Meeting times:

Lab Instructor:


Office hours:


Office location:  Henry Hall room 16


Phone number:
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E-mail address: 

If you have to miss a lab, you should make an arrangement with your lab instructor to attend another lab that week.  Due to the nature of our labs, you may or may NOT be able to make up the lab.
Dear Students,

Welcome to biology 203 and 204.  Biology 203 and 204 are challenging courses.  If you do not have a strong science background, it is strongly recommended that you take biology 101 and 102.  The biology faculty and staff are committed to providing you with the tools that you will need to succeed in your upper division courses as well as your post-graduate pursuits.  The labs meet 3-hours per a week.  To help you succeed, here are some following suggestions:

1. Attend labs.  “I was not here for lab” is not an excuse for not knowing what was covered in lab.

2. Come to labs prepared.  Expect to have a lab quiz every time you have lab.
3. Prepare for the lab by reading the lab manual and lecture material.
4. Ask questions.  Don’t wait until the last minute to approach your instructor if you are having difficulties.  
5. Participate mentally and physically in lab.  Don’t leave all the work to your lab partners.  
6. Keep a detailed lab notebook.
7. Bring your lab manual and your two required lab texts to class.
8. Know when things are due without having to be reminded.
9. Follow directions provided to you for lab reports, exercises, etc.
10. If you have a different instructor for lecture, please consult with your lab instructor weekly to see if you missed any announcements made during lecture that pertains to the lab.  It is YOUR responsibility to pick up any lab handouts.
11. Follow lab safety procedures (e.g. no eating, no drinking, wearing toe covered shoes, etc.).
Remember, the knowledge that you will take away from your courses is directly proportional to what you put into your courses so keep a positive attitude and work hard!  We wish you a fun and exciting semester ahead!

Sincerely,

Biology faculty 

 COURSE SYLLABUS AND OUTLINE

“The beginning is the most important part of the work.”  - Plato
Text: 

1. Wachtmeister, H.F. & Scott, L.J.  (2001) 6th ed.  Encounters with Life:  General Biology Laboratory Manual.  Englewood:  Morton Publishing.

2. Van De Graaff, K.M. & Crawley, J.L.  (2001)  4th ed.  A Photographic Atlas for Biology Laboratory.  Englewood:  Morton Publishing.

Course description
Biology 203L is a 1 semester credit introductory biological science laboratory for those students enrolled in biology 203 – cellular and organismic biology.  This laboratory course is for students desiring advanced studies in the sciences, e.g. biology, forensic science, medicine, dentistry, environmental health, and other areas.  

Goals of the course:  The course is designed to full fill the following goals:

1. To present principle methods and techniques coupled with appropriate instruments utilized in the study of cells and organisms;

2. To allow investigation and problem solving by manipulative and experimental methodology including preparation of written laboratory reports;
3. To examine applications of principles and concepts in lecture.
4. To work collaboratively in order to accomplish a common goal, i.e., lab experiment; and
5. To learn the structure and function of organs and systems by microscopic viewing and dissection.
Objectives for Students:  At the completion of the course, the student will be able to do the following:
1. identify and classify organisms from the major kingdoms and phyla.

2. identify organs and their functions.
3. identify and use specific biological equipment.
4. identify parts of a scientific laboratory report.
5. develop an appreciation of working collaboratively in groups.
Laboratory preparation, outline, and attendance

1. Preparation of laboratory assignments listed on the lab outline and presented in lab handouts are essential in successful completion of the laboratory and safety of your fellow students.

2. Handouts in the laboratory outline refer to assignments not in the lab manual.  Lab handouts may be given to students prior to the laboratory exercise and include procedures and instructions for the laboratory.

3. Attendance for the laboratory is mandatory.  Laboratory absences must be documented by valid excuses, such as a physician’s excuse.  Grade penalties will be imposed for unexcused absences by the instructor.

Tentative Course Outline
	Week
	Date
	Topics
	Additional Readings besides lab manual
	Assignments/

Quizzes/

Exams/

Reminders

	1
	Aug 23-27
	Lab #1 - Introduction:  syllabus, outline, microscopy


	Exercise 2 – pp. 11-22
	

	2
	Aug 30-Sept 3
	Lab #2 – Scientific Method; possible visit to the library


	Exercise 1 – pp. 1-9

Exercise 2 – pp. 11-22
	Sept 31-last day to drop

	3
	Sept 6-10
	Lab #3 – Qualitative Chemical Tests:  Carbohydrates, Fats, and Proteins, Identification of Unknown
	
	MICROSCOPE QUIZ

	4
	Sept 13-17
	Lab #4 – Paiko Fringing Reef Ecosystem Field Trip:  Identification of Fringing Reef Components & Measurement of Physical factors – pH, temp, and salinity


	Exercise 3 – pp. 23-28
	

	5
	Sept 20-24
	Lab #5 – Qualitative Chemical Tests:  Thin Layer Chromatography of amino acids, standard curve and determination of unknown protein concentration by spectrophotometry 


	
	

	6
	Sept 27-Oct 1


	Lab #6 – Factors affecting enzyme kinetics:  pH, temperature, [E] & [S] (Note:  lab report draft is due in two weeks)


	
	

	7
	Oct 4-8
	FIRST LAB EXAM AND LAB NOTEBOOKS DUE


	
	

	8
	Oct 11-15


	Lab #7 – Histology:  Plant and Animal Tissues, microtome demo, histology laser disc
	Exercise 4 – pp. 29-34, Exercise 27 – pp. 229-236, Exercise 20 – pp. 155-165
	DRAFT OF ENZYME KINETICS REPORT DUE

	9
	Oct 18-22
	Lab #8 – Osmosis and diffusion

(Note: lab report draft is due in two weeks)


	Exercise 5 – pp. 35-40, Exercise 21 – pp. 165
	

	10
	Oct 25-29
	Lab #9 – Mitosis and meiosis

 
	Exercise 9 – pp. 61-70
	Quiz on osmosis


	Week
	Date
	Topic
	Readings in addition to the lab manual
	Assignments/Exams/Quizzes

	11
	Nov 1-5
	Lab #10 – Photosynthesis:  Leaf structure, chromatography and absorption


	
	ENZYME KINETICS REPORT DUE

Nov 5 – last day to withdraw

	12
	Nov 8-12
	Lab #11 – Genetics


	Exercise 10 – pp. 71-82
	

	13
	Nov 15-19
	Lab #12 – Human inheritance:  human karyotypes exercise and slides, DNA extraction & electrophoresis

	
	

	14
	Nov 22-26
	Open lab and osmosis lab report due


	
	

	15
	Nov 29-

Dec 3
	SECOND LAB EXAM AND LAB NOTEBOOKS ARE DUE

	
	


GRADING

In class assignments and homework
There will be in class assignments and possibly homework assignments that must be completed.
Quizzes
Quizzes will be administered in the first 10 minutes of lab.  Quizzes will be on the previous week’s material as well as the material that will be covered for that day.  If you miss a lab (excused or unexcused) you will not be able to make up the quiz and you will receive a zero for that quiz.  

Lab Exams
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Lab exams usually run for about one hour.  Due to the nature of the exams, early and late exams are not given.
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The exam is a station exam composed of 30+ 5 stations totaling 100 – 110 points.  One to 1.5 minutes is given for each station and at the end of the exam, the student may return to any station.
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Each station may have part A and B.

· Microscope slides, preserved and fresh specimens, dissections, instruments and their use, and field trip objectives, observations and questions asked on lab handouts have been used in the past.
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Lab notebooks will be due at the time of the exam.
Laboratory notebook[image: image6.wmf]
1. All students will be required to maintain a bound laboratory notebook into which ALL laboratory information and data is to be entered.  Lab notebooks will be checked twice a semester and graded.  

2. The notebooks must be bound with non-tear out pages.  Spiral notebooks are unacceptable, as are three-hole folder paper.

3. The format and grading of lab notebooks are provided for you.  Please follow the format including a table of contents with dates, exercise title, and page numbers.

4. Notebooks are due at the time of the lab exams.  Notebooks that are one day late will be penalized by one grade level (15%) and no credit will be given for lateness beyond one day.  This is the Biology Department policy on late notebooks and papers.

Format for lab notebook:  

· All observations, data, calculations, lab notes, and lab related materials must be entered DIRECTLY into the notebook.  Neatness is not a prerequisite, but it must be legible and organized.

· An index or table of contents is required and includes the following:  a) date of exercise, b) topic, and c) page numbers in the lab book.

· Number the pages in your lab book if it is unnumbered.  

· Drawings are mandatory with identification of structures and organisms.  Specific characteristics differentiating the specimen from others should be noted for later use, i.e., studying for identification questions on exams.

· Since recopying of notes is discouraged, notebooks should be presentable with information completed to the current lab period.  Notebooks may be examined without previous notice to determine progress.

· Grading of notebooks is based on 1) organization-inclusion of all assigned works, table of contents (page number, lab title, date), proper labeling and identification of structures and specimens in drawings (i.e. figure number, title, magnification, etc), and completeness of data collected and 2) interpretation observations in exercises, completeness/correct answers to questions asked, conclusions drawn, summary, and error analysis.

Hints:

1. Record everything and anything in the beginning.  With time and experience you will learn what, how, and why to record information with your own shorthand that will allow greater freedom in recording and interpreting.

2. Immediately after obtaining data and completing observations, review and organize them.  Remember that time is the ally of forgetfulness.

3. Use writing materials that are waterproof and streak proof.

4. Do not depend on the “other person” to take your notes, especially when working in group type experiments and exercises or field trips.

5. Lab handouts, review articles, supplemental information and completed lab reports can be affixed to your notebook.  References used should definitely included with name(s) of author(s), title, year, and volume/page numbers.

6. When the instructor presents information, especially at the beginning of the lab period, write copious notes.  Often lab exam questions and significant information for successful complete of lab exercises are contained in the beginning briefing.

Examples of lab notebook conclusions: 

Conclusion:  “It seems that our experiment worked.  We got 4 different results in the end.  Light blue, green, dark blue & turq.”

Better:  “The TLC experiment appeared to be a success as indicated by the four pigments which appeared on the TLC plate, beta-carotene (orange), ….”

Conclusion:  “I learned a lot from the lab.”

Better:  “Part 2 of the lab showed the relationship between light and the first phase of photosynthesis.  Without light and chloroplasts, the light phase of photosynthesis can not proceed.  The DCIP dye was used as a substitute for NADP+.  It carries out the same function of accepting hydrogen atoms and electrons and becomes clear as it becomes reduced…”

Lab report  (see “Checklist for grading essays and research papers”)
Components:

1.  Title:  A title explains to the reader what the report contains.  A title should not be so general that it does not specify what the experiment is, i.e., “oxygen consumption.”  Neither should the title be so long that it tells everything, i.e., “Osmosis using dialysis bags containing 0.5 M sucrose solution placed in isotonic, hypertonic, and hypotonic solutions with iodine…”  It should sound professional (versus “A day in the life of an enzyme”).  Be creative and imaginative to attract the interest of the reader.  Do not use the title on the laboratory handout or from the laboratory text.

2.  Abstract:  An abstract is a BRIEF, one-paragraph summary of the RESULTS of the experiment.  Some investigators include short sentences on the purpose of objectives of the experiment.  It precedes the introduction with single spacing and is indented.  Identify your abstract by placing the word, abstract, before the paragraph.

3.  Introduction:  This portion includes a full discussion of the objectives of the experiment.  A literature review becomes important here.  It also includes the biological concepts or principles on which the experiment is based and what is expected in the experiment (i.e. hypothesis).  Include a brief review of evidence from previous experiments or known information from previous testing whenever possible.

4.  Methods and materials:  Methods, techniques, equipment/supplies used are included in this portion.  You may be brief by stating:  “Please refer to the methods and materials as given in the lab handout or lab manual.”  You must include a description of the control and why such a control was utilized and explanations of deviations from original procedures.

5.  Experimental data:  consolidate your data into tables and graphs.  Use the following format:  1) Table 1.  “title of table” and 2) Figure 1 “Title of figure.”  Units must be included.  Calculations may be included in this section which precedes the discussion section.  

Example of a poorly written table:

Our data

	Time
	weight of bag

	3
	7.0

	6
	7.8

	9
	8.0

	12
	8.9

	15
	9.0


6.  Discussion:  This portion discusses and explains the results of the research.  It includes:

· a thorough discussion of the results of the experiment.  You will make reference to your figures and/or graphs.

· a comparison of the results to the theoretical principles and what was expected.

· error analysis or plausible reasons for deviations.

· concentrate on errors of experimental design and instrumentation.  Do not rely solely on technique errors, i.e., “the investigator titrated the wrong volume or did not obtain the correct weight.”  Answers to questions asked by experiment should be incorporated into this section, i.e., questions asked on handout sheets.

7.  Conclusions:  An optional portion in which the investigator assesses the experiment by listing in short sentences the results.

8.  Literature cited or used:  A part of the report comparable to a bibliography that cites the works of others used in the report.  You must cite works of others even if direct quotes were not used or you are guilty of plagiarism.  If direct quotes are used, follow standard English procedures.  Use American Psychology Association format.

Procedures

1.  Laboratory reports are separate reports that are not written into the laboratory notebook.

2.  Typed or word processed reports are mandatory and hand written reports are unacceptable.

3.  Papers are due on dates listed in the laboratory outline or dates provided by your instructor.  Laboratories requiring lab reports are listed in the laboratory outline.

4.  Late papers will be reduced by one grade (15%) for one day late and papers later than one day will be unacceptable with an F grade given.  It is your responsibility to ensure that the paper is received by your instructor.

5.  It is expected that correct English grammar and spelling are used in reports.  Points will be deducted for incorrect usage of English grammar and spelling.  For example, the general rule of thumb is that for every two spelling errors, one point is deducted.

6.  Two references, other than the laboratory handout, text, and lab manual are required and are normally used in the introduction and discussion section.

7.  Length of typed papers should be about 7 to 10 pages (including title page & reference page) and are double-spaced (except for the abstract).  It should not exceed 15 pages.  The font should be 12 points for the body of the report.

8.  Grading of papers is based on use of proper format and procedures, organization, and interpretation.

9.  Sometimes it is required that data from the entire laboratory section be pooled or used, it is the STUDENT’s responsibility to obtain the results from other students or groups.  It is useful to obtain this information during the lab period and not wait till the following day.
Please refer to “Checklist for Grading Essays and Research Papers” on the following page.  This checklist may be used by your instructor when grading your essays and research papers.
Class standing, office hours, and extra help:
1.  Students may obtain their grades at any time during the semester by consulting with the instructor.  Please make an appointment with your instructor.  Students receiving a D or F grades will receive deficiency notices.  It is mandatory that students receiving deficiency notices make an appointment to see the instructor.

2.  Office hours are listed on the instructor’s office doors. The instructors are also available by appointment.

3.  Tutoring services are available through the Chaminade University Learning Center.  The Biology Department provides upper class students majoring in biology as tutors.  Please contact the instructor regarding availability of tutoring services.
Lab manual authors:

Professor Ron Iwamoto

Lisa Nagai Kwock, M.S.
CHECKLIST FOR GRADING ESSAYS AND RESEARCH PAPER

Student:






Points/grade:

GOOD POINTS



NEEDS IMPROVEMENT
Theme/focus is clearly stated  _____

Needs clearer theme/focus   _____
Theme is well-developed   _____

Needs deeper analysis   _____
Specific examples are given  _____

Give more evidence based research  _____

Attempted interpretations  _____

Missing interpretation  _____
Well-structured/organized   _____

Rethink organization   _____

Has a conclusion   _____


Lacks a conclusion   _____

Clearly written   _____


Needs more synthesis  _____

Well-documented (has at least two of the
Needs more sources  _____

required scientific references/texts)  _____
(Encyclopedias & dictionaries do NOT count)
Good command of topic   _____

Factual/concept errors   _____

Good synthesis skills   _____


Poor grammar    _____

Good use of references  _____

Multiple spelling errors   _____

Good presentation of data (e.g. tables

Poor subject/verb agreement  _____ 

and graphs are labeled)  _____








Report format not followed    _____

APA format used   _____






Poor presentation of data   _____







Poor documentation  _____







No data analysis   _____
The following components are missing

or needs revision:  

· title

· abstract

· introduction

· methods & materials
· data

· discussion

· conclusion

· references
______________________________

________________

Instructor





Date
Biology Laboratory

Rules and Regulations
Shoes must be worn at ALL times when in the lab.  Students will NOT be allowed in the laboratory without shoes.  Sandals and open-toed shoes are prohibited in the lab.

Lab coats, goggles and safety glasses must be worn when performing work in the laboratory.  This includes manipulation of chemicals (both hazardous and nonhazardous).  

Eating, drinking, smoking, etc. is not permitted in any laboratory or any area where chemicals are being used or stored.  
Wash work surfaces well before leaving the laboratory.

Clean up the work area on completion of an operation or at the end of each day.
No waste shall be disposed down the drain unless  otherwise instructed to do so.

No guests or animals will be allowed in the lab.
Long hair must be secured back and off the shoulders, as appropriate.

Ties, carves, and other loose clothing must be secured.

Wash promptly whenever a chemical has contacted your skin.

Do not smell or taste chemicals.

I have read and agree to the above biology lab rules and regulations.  I realize that failure to comply with the above rules may result in a reduction of points from my lab grade.

____________________________________

_________________

Student signature





Date

CHAMINDE BIOLOGY DEPARTMENT

IDEMNIFICATION FORM


I, the undersigned, acknowledge and fully understand the dangers and hazards inherent in Biology laboratories, field trips, and internships on Oahu and on outside islands of this State.  In consideration for the education and instruction provided by the faculty and staff of the Biology Department of Chaminade University of Honolulu, I hereby assume all the risks and responsibilities arising from my participation in such field trips and, for myself, discharge the University and all of its officers, agents, and employees, acting officially or otherwise, authorized or unauthorized, from any and all claims, demands, and rights or causes of action which may arise from my participation in any Biology Department field trip on Oahu or any outside island of the State of Hawaii.

IN WITNESS WHEREOF, I have caused this release to be executed this _____________ day of _______________, 2004.

___________________________

Signature

___________________________

Co-signature of parent if student

is under 18 years of age

Biology Department

Chaminade University of Honolulu

3140 Waialae Avenue 

Honolulu, Hawaii 96816

Tentative Course Outline – Fall 2004
	Week
	Date
	Topics
	Additional Readings besides lab manual
	Assignments/
Quizzes/

Exams/
Reminders

	1
	Aug 23-27
	Lab #1 - Introduction:  syllabus, outline, microscopy


	Exercise 2 – pp. 11-22
	

	2
	Aug 30-Sept 3
	Lab #2 – Scientific Method; possible visit to the library

	Exercise 1 – pp. 1-9
Exercise 2 – pp. 11-22
	Sept 31-last day to drop

	3
	Sept 6-10
	Lab #3 – Qualitative Chemical Tests:  Carbohydrates, Fats, and Proteins, Identification of Unknown
	
	MICROSCOPE QUIZ

	4
	Sept 13-17
	Lab #4 – Paiko Fringing Reef Ecosystem Field Trip:  Identification of Fringing Reef Components & Measurement of Physical factors – pH, temp, and salinity


	Exercise 3 – pp. 23-28
	

	5
	Sept 20-24
	Lab #5 – Qualitative Chemical Tests:  Thin Layer Chromatography of amino acids, standard curve and determination of unknown protein concentration by spectrophotometry 

	
	

	6
	Sept 27-Oct 1

	Lab #6 – Factors affecting enzyme kinetics:  pH, temperature, [E] & [S] (Note:  lab report draft is due in two weeks)

	
	

	7
	Oct 4-8
	FIRST LAB EXAM AND LAB NOTEBOOKS DUE

	
	

	8
	Oct 11-15

	Lab #7 – Histology:  Plant and Animal Tissues, microtome demo, histology laser disc
	Exercise 4 – pp. 29-34, Exercise 27 – pp. 229-236, Exercise 20 – pp. 155-165
	DRAFT OF ENZYME KINETICS REPORT DUE

	9
	Oct 18-22
	Lab #8 – Osmosis and diffusion
(Note: lab report draft is due in two weeks)

	Exercise 5 – pp. 35-40, Exercise 21 – pp. 165
	

	10
	Oct 25-29
	Lab #9 – Mitosis and meiosis
 
	Exercise 9 – pp. 61-70
	Quiz on osmosis


	Week
	Date
	Topic
	Readings in addition to the lab manual
	Assignments/Exams/Quizzes

	11
	Nov 1-5
	Lab #10 – Photosynthesis:  Leaf structure, chromatography and absorption

	
	ENZYME KINETICS REPORT DUE
Nov 5 – last day to withdraw

	12
	Nov 8-12
	Lab #11 – Genetics

	Exercise 10 – pp. 71-82
	

	13
	Nov 15-19
	Lab #12 – Human inheritance:  human karyotypes exercise and slides, DNA extraction & electrophoresis

	
	

	14
	Nov 22-26
	Open lab and osmosis lab report due


	
	

	15
	Nov 29-

Dec 3
	SECOND LAB EXAM AND LAB NOTEBOOKS ARE DUE

	
	


Lab #1:  Introduction to the lab - Microscopy 
Introduction:  The purpose of this lab is to allow you to become proficient in using both the compound and the dissecting microscope.  
Objectives:  Upon completion of this exercise, you should be able to: 

1. Identify the different parts of the compound and dissecting microscope.
2.  Be proficient in the use of the compound and dissecting microscope.

3.  Be able to prepare a wet mount slide.

4.  Be able to properly draw and label a figure.  

In addition, your instructor may have you learn about different laboratory equipment and glassware (e.g. graduated cylinders, pipettes, Erlenmeyer flasks, beakers, burettes).
Procedures: 

1.  Read and complete exercise 1 on the following pages.  

2.  Complete “Table 1.1.  Calculation of microscope magnifying power.”  
Additional instructions:

Clean-up instructions:
Make sure that your microscope lens’ are cleaned with lens paper.  Please clean the rest of the microscope with kimi wipes.  Place microscopes back on the racks after you are finished using them.
Use and care of the microscope

Picture of microscope

magnification

dissecting microscope

Picture of dissecti

LAB #2:  Scientific Method

Before lab you should:

· Read this lab and other assigned readings.
· Read appendix #2.
Introduction:  The scientific method is a rigorous process by which scientists use to explain observations of specific phenomena.  It consists of the following parts which include observation, hypothesis, experiment, results and conclusion.  
Objectives:  Upon completion of this exercise, you should be able to: 

2. Define a hypothesis.

3. Identify controls, both negative and positive, of an experiment.

4. Summarize factors affecting the experiment.

5. Present the data in tables.

6. Discuss the results.

7. Identify and describe the components of the scientific method.

Procedures:
1. Work in groups assigned by the instructor.

2. Each group will be given 4 agar plates to grow microbiological samples.  You can test water (tap or drinking fountain) or air or skin or hair, but no body fluids.  Devise your own hypothesis and record on this form.

3.  Use a sterile swab to streak the plates.  Sterile water is available for your use.  Devise your own negative control and record on this form.  

4. Everyone must check their plates at 24 hours, 48 hours, and 72 hours and determine how you will incubate your plates for 72 hours.  An incubator set at 37( C is available.

5. Present your data in tabular form and discuss your data including factors in the experiment.  Report your conclusion.

6. Turn in your paper to your instructor the following week.
What is your group hypothesis?

What is the negative control in your experiment?  What could be a positive control in your experiment?

In the space on the next page,  record your data in tabular form.

Example)
Table 1.  Observations of nutrient agar plates over a 72 hour period 

	Time
	Control 
	Source #1:  outside door handle to lab
	Source #2:  bench top
	Source #3:  Keys of ATM machine

	24 hours

	No growth.  Agar is still clear.

	Two colonies noted.  Colonies are 1 cm in diameter.  One is yellow in color and the other is white.  A slight odor is detected.



	
	

	48 hours


	
	
	
	

	72 hours 


	
	
	
	


Identify the factors in your experiment and discuss your results.  What are your conclusions.

Identify the components of the scientific method.

INTENTIONALLY LEFT BLANK

Lab #3:  Chemical Components of Living Organisms
Introduction:  Chemical molecules have a structural and functional role in living organisms.  A living organism uses and contains two major classes of chemicals.  Inorganic chemicals are the largest in quantity for they include water, the major component of living organisms, and some minerals, such as sodium chloride (NaCl).  Organic chemicals, made of carbon, oxygen and hydrogen primarily, are important and include 1) carbohydrates, 2) lipids (fats), 3) proteins, and 4) nucleic acids. The organic compounds are the subject of this laboratory, particularly the carbohydrates, lipids, and proteins.  
Carbohydrates are compounds containing carbon, hydrogen, and oxygen in the general proportion of 1C: 2H: 1O.  Carbohydrates, meaning hydrates of carbon, range from relatively simple molecules called sugars to complex molecules, such as starch and cellulose.  Carbohydrates are the principle energy source for most living organisms.  The following is a brief classification of the carbohydrates.

1.  monosaccharides – simple sugars such as glucose and fructose (glucose = C6H12O6), they are the building blocks of all other carbohydrates
2.  disaccharides (oligosaccharides) – monosaccharides linked or bonded together such as sucrose (cane sugar) or maltose (sucrose = C12H22O11)

3.  polysaccharides – many monosaccharides linked or bonded together such as starch, cellulose, and glycogen (animal storage form of carbohydrates in the muscle and liver)

Lipids are a diverse group of compounds containing carbon, hydrogen, and oxygen.  There are three major classes of lipids:

1.  triglycerides – structurally consists of a glycerol backbone and fatty acids (specifically, 3 fatty acids)

there are three types of fatty acids:

a.  saturated fatty acids – tends to be solid at room temperature, found in primarily animal products and tropical oils (e.g. palm oil)

b.  monounsaturated fatty acids – tends to be semi-solid at room temperature, found in primarily plant products such as olive oil

c.  polyunsaturated fatty acids – tends to be fluid at room temperature, found in fish, plant oils  

2.  sterols 
3.  phosopholipids
Proteins are organic compounds containing carbon, hydrogen, and oxygen.  They also contain nitrogen and sometimes sulfur and phosphorous.  The building blocks of proteins are called amino acids.  Humans require 20 amino acids to make all of their proteins.  Some examples of the amino acids are glycine, arginine, histidine, and tyrosine. Large numbers of amino acids are connected by peptide bonds to form a single protein.  While proteins can be used for energy, they are primarily structural components and functional units, such as enzymes, hormones, and antibodies.  Proteins may be fibrous (such as collagen and elastin in connective tissue) or globular (spherical or globuled shape such as enzymes and antibodies).  

Objectives

Carbohydrates, fats, and proteins may be identified by color reactions with specific reagents or chemicals.  They may also be identified by solubility in the case of fats which dissolve in organic solvents such as ether, acetone, and carbon tetrachloride.  One objective of the lab is to learn to detect the presence of fats, carbohydrates, and proteins by qualitative chemical tests.  A second objective is to demonstrate the presence of these chemicals in living tissues.

Procedures

Do the following tests as indicated below.  Your instructor may choose to omit some of the tests.

TESTS FOR CARBOHYDRATES

A.  Monosaccharides – Benedict’s reagent:  The reagent contains copper sulfate in an alkaline solution which reacts with monosaccharide sugars containing a free aldehyde or free ketone group.  The sugar containing these groups, called a reducing sugar, forms a colored precipitate of cuprous oxide when heated with the Benedict’s reagent.  Depending on the concentration of the sugar, the color will vary from green at low concentrations to yellow to orange to brick red at high concentrations.
1.  Place 5 ml of Benedict’s reagent into 4 separate test tubes (addition of more than 5 ml of reagent can interfere with the color reaction).  

2.  Add 2 ml of each of the following solutions (e.g. 1% glucose solution) to separate tubes.  Remember to label your test tubes.  Next, heat all four test tubes.  Do not point test tubes when heating at anyone.
a.  test tube a = 1% glucose and 5 ml of Benedict’s reagent

b.  test tube b = 1% fructose and 5 ml of Benedict’s reagent

c.  test tube c = 1% sucrose and 5 ml of Benedict’s reagent

d.  test tube d = 1% starch and 5 ml of Benedict’s reagent

B.  Disaccharides (oligosaccharides) – Barfoed’s reagent:  This reagent is similar to Benedict’s except that it is acidic.  With the reagent’s acidity or pH, disaccharides will NOT form cuprous oxide when heated for two minutes.  A blue colored solution indicates that the substance is either a disaccharide, polysaccharide, or non-reducing monosaccharide.
1.  Place 5 ml of Barfoed’s reagent into 5 separate test tubes.

2.  Add 0.5 ml of each of the following solutions to separate tubes and HEAT ONLY FOR TWO MINUTES.  Heating for more than two minutes may break down the dissacharides which will then react like reducing sugars.

a.  test tube a = 1% glucose and 5 ml of Benedict’s reagent

b.  test tube b = 1% fructose and 5 ml of Benedict’s reagent

c.  test tube c = 1% sucrose and 5 ml of Benedict’s reagent

d.  test tube d = 1% starch and 5 ml of Benedict’s reagent

3.  Which of the above carbohydrates are disaccharides, polysaccharides, or non-reducing monosaccharides?

C.  Polysaccharides – Iodine reagent:  This reagent combines with polysaccharides (e.g. starch, cellulose, etc) to form colored reactions.  Starch reacts by forming a dark blue to black color, cellulose reacts by forming a red-brown color, and glycogen reacts by forming a red-brown color.   Since the iodine reagent is yellow-red, a control of iodine and water should be used.

1.  Place 5 ml of the following solutions into separate test tubes:

a.  test tube a = 1% glucose 

b.  test tube b = 1% fructose 

c.  test tube c = 1% sucrose 

d.  test tube d = 1% starch 

e.  test tube e = 1% cellulose

2.  Add several drops of iodine reagent to each tube.

3.  Which of the above carbohydrates are polysaccharides?

TESTS FOR FATS OR LIPIDS

A.  Solubility tests:  Fats are soluble in organic solvents and insoluble in water. 

1.  Testing solubility with organic solvents:  Fats should dissolve in organic solvents such as acetone, ether, carbon tetrachloride, or chloroform.  Two layers should form if water and a fat are present.  Please note that it may be difficult to distinguish between the two layers.

a.  test tube a = 1 ml of oil followed by slowly adding 1 ml acetone.  Finally, add 1 ml of distilled water.

b.  test tube b = 1 ml of oil followed by 1 ml of acetone.  Finally, add 1 ml of distilled water.

2.  Sudan black test:  Sudan dye is a fat soluble dye and thus, will dissolve in fat and color the fat.  Only the dye is fat soluble and not the solution containing the dye (alcohol and water).

B.  Stain test:  Most fats leave a stain when placed on paper.

Grease mark test:

a.  Place several drops of oils or fats on a paper towel or a round piece of filter paper.  With a pencil, drop a circle around the spot.  Allow to stand.
b.  Place several drops of alcohol on a second paper towel or a round piece of filter paper.  With a pencil, drop a circle around the spot.  Allow to stand.

c.  After evaporation, which substance(s) leave a “grease” mark?

C.  Emulsification tests:  Fats do not dissolve in water, but they do disperse to tiny particles, colloidal particles.  Colloidal systems composed of liquid in liquid (e.g. fat in milk) are called emulsions.  A fat-water emulsion is usually unstable and forms two layers.  However, an agent can be added to the emulsion to keep the colloidal particles separated or dispersed.  This agent is known as an emulsifying agent.

1.  Bile salt emulsification:  Bile salts from the liver and gallbladder can break apart large fat particles to colloidal particles which are small.

a.  Add 3 ml of water and 5 drops of oil (e.g. Canola oil) to a test tube.  Note the two separate layers forming.  

b.  Add 2 ml of 2% bile solution to a test tube.

b.  Shake vigorously and observe the size of the oil layer.  Repeated shaking should result in a decrease in the size of the oil layer and confirm emulsification.

2.  Soap emulsification:  Soap contains emulsifying agents which form colloidal particles with fats and fat-like material.

a.  Repeat the above test, but substitute 2 ml of 2% soap solution for the bile solution.  Are the same results obtained?

TESTS FOR AMINO ACIDS AND PROTEINS

A.  Amino acid test –Ninhydrin reagent:  This test is used to detect amino acids.  Ninhydrin is a strong oxidizing reagent which reacts with the amine group of amino acids (nitrogen containing group) to form a colored compound of purple-blue, reduced ninhydrin.
1.  Prepare the following test tubes by adding the following:

a.  test tube a = 3 ml of 0.1% egg albumin and 3 ml of distilled water

b.  test tube b = 3 ml of 0.1% arginine and 3 ml of distilled water

2.  Add solid sodium acetate to each test tube and follow with ninhydrin spray (dispensed under the hood by lab assistant).  Mix thoroughly.

3.  Heat for 3 minutes and allow to stand.

4.  Which of the above solutions contain amino acids?

B.  Protein test – Biuret reagent:  Biuret is a compound prepared from urea.  It contains two amino groups.  A protein which contains two amino groups united by a carbon atom or nitrogen is said to contain a Biuret compound.  Hence, this test detects the presence of protein with biuret compounds.  The biuret reagent contains sodium hydroxide and copper sulfate which react with the biuret compound in proteins and results in a purple color.

1.  Prepare the following test tubes by adding the following:

a.  test tube a = 5 ml of 0.1% egg albumin
b.  test tube b = 5 ml of 0.1% arginine

c.  test tube c = 5 ml of water

2.  Add 3.0 ml of Biuret reagent to each test tube and mix thoroughly.  A purple coloration indicates protein, A pink or red color indicates amino acids (few).  A blue coloration is negative for protein and amino acid.  

3.  Which solution contains protein and which amino acid?  What is the function of test tube c?
Additional instructions:

Lab notebook
Write all data into your lab notebook as instructed by your teacher.  
LAB #4:  PAIKO FIELD TRIP
WHERE:   PAIKO PENINSULA REEF, EAST OAHU

WHAT:    OBJECTIVES EXPLAINED BELOW AND ON FOLLOWING PAGES

HOW:     SCHOOL VAN AND CAR POOLING

DRESS:   FOR WADING AND COLLECTING-shorts, tennis shoes or tabis, hat, towel, suntan lotion. 

FOR SNORKELING-swim suits, fins, masks, snorkel,booties (the reef is a walkable distance from shore)
PLEASE DRESS AT CHAMINADE PRIOR TO LEAVING.  THERE ARE NO BATHROOMS AT PAIKO.

PARKING: PARKING IS LIMITED AND RESTRICTED TO THE ROADWAY.

DO NOT ENTER THE PRIVATE ROAD MARKED WITH A SIGN, PARK IN PRIVATE DRIVEWAYS AND WALK THROUGH PRIVATE YARDS.

OBJECTIVES: 
1. To observe a fringing coral reef ecosystem including component biotic organisms and abiotic topographical features.

2.  To learn use of a key to identify marine seaweeds and identify representative species.

3.  To collect marine organisms both plant and animal with seaweeds retained for pressing the following week in lab.

4.  To observe marine birds in the Paiko Wildlife Refuge.

5.  To learn how to measure physico-chemical factors of temperature, pH, and salinity of the ocean.  
PROCEDURES: 

1.  Using the refractometer measure salinity in % or parts per thousand.

2.  Measure the pH with the portable meter.

3.  Measure temperature.
4.  Wade or skin dive to observe the coral reef.  Those wading should remain on the shallow reef flat or shoreline.  
a.  Leeward reef flat, back ridge trough, coralline ridge, surge channels and subsurge zone are some of the visible features.

b.  Note that there is no marine bench at this location.  Instead, an extensive reef flat extends 100 to 300 yards to the reef.

5.  Collect marine organisms as instructed.  DO NOT COLLECT ATTACHED CORALS.  

a.  Those organisms such as sea urchins and other potentially harmful species should not be collected.

b.  Collected specimens will be released at the end of the lab class.

6.  Optional:  Using the instructions on the key for seaweeds, identify several species of green, brown, and red seaweeds.  Collect some species in plastic bags with your name tags for seaweed pressing.

HOMEWORK QUESTIONS:  PLEASE ANSWER IN YOUR LAB NOTEBOOK  THE FOLLOWING QUESTIONS.

1.  Describe the 3 types of coral reefs.

2.  Describe a fringing reef with reef flat, algal ridge or coralline ridge, buttress zone, and reef slope.

3.  Give an example of a benthic organism, infaunal organism and epifaunal organism viewed on the trip.
4.  Compare organisms of the reef flat to those visible on the sand beach (if any).  Some questions pertinent to the organisms collected are:

a.  What adaptations do they posses to waves, temperature, salinity, etc?

b.  What are they classified in marine terminology, i.e. benthic, epifauna?

c.  What toxic specimens were viewed and what are some remedies?
ORGANISMS THAT YOU MAY SEE:
1.  Algae collected on reef flat, epiflora, and benthic:

a.  Padina = brown, rosette form of seaweed, epiflora

b.  Dictyosphaeria = green bubble algae, smothers coral, bubble-like structure

c.  Halimeda = green, calcareous, makes sand when dead

d.  Acanthophora = red, looks brown, spiny, abundant on reef flat

e.  Coralline algae = red, makes algal ridge and beach sand, looks pink or purple

f.  Sargassum = brown with floats or pneumatocyst with gas, floating mats found in Sargasso Sea in the Atlantic, not collected 2002.

g.  Gracilaria or ogo = red, used in poki dishes, not collected in 2002.

2.  Animals, Epifauna, & Nekton on Reef Flat

a.  Holothuria atra = black sea cucumber, Echinoderm

b.  Ghost crab = on sand beach, Arthropod Crustacean

c.  Mantis shrimp = can break glass with claw, on reef flat, also called stomatopod, Arthropod Crustacean

d.  Xanthid or rock crabs = Arthropod Crustacean and swimming crabs with last leg with paddle-shapped portion

e.  Placobranchus or sea hare = nudibranch Mollusc with algae in body, algae passes sugar to the sea hare and sea hare passes nitrogen waste to algae = example of mutualism where both organisms benefit, a type of symbiosis
Lab notebook:  Include drawings of organisms observed.  Provide answers to the questions posed above.
Additional instructions:

Lab #5:  Quantitative tests for proteins
Prelab:

1.  Read this lab.

2.  Read appendix #3 “Spectrophotometry.” 

3.  Read the exercise entitled “Biologically Important Molecules:  Proteins.”
Objectives:  The following are laboratory objectives:

1.  To learn about and use a spectrophotometer.

2.  To learn about the standard curve method and apply the method to determine a unknown protein concentration.

3.  To learn thin layer chromatography techniques and apply the techniques to identification of amino acids in protein.

Procedures:
1.  Students will be assigned to groups.

2.  Learn how to use the spectrophotometer from instructions in the lab and from the article entitled “Spectrophotometry” (appendix 3) and the following instructions on pages 34-36.   Please learn how to use the spectrophotometer as you will be individually tested.

3.  Each group will be assigned a specific portion of the lab to begin the lab, complete next portion, and the final portion.
4.  Follow the instructions provided in the lab exercise entitled “Biologically Important:  Proteins” that begins on page 37.
Lab notebook:

Put all data into your lab notebook.
Additional instructions:

Instructions for spec p. 1

Instructions pg. 2

Instructions pg. 3

“Biologically Important Molecules” pg 1

“Biologically..” p. 2

“Biologically…” p. 3

“Biologicall…”  p. 4

“Biologically…” p. 5

“Biologically…” p. 6

Lab #6:  Enzyme lab
  Page 1

Enzyme page 2

Enzyme page 3

Enzyme page 4

Enzyme  page 5
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LAB #7:  Histology – Plant and Animal Tissues

Introduction:  The basic structure of all living organisms is the cell.  Because plants and animals are primarily multicellular organisms, cells in plants and animals are highly specialized to do a specific job.  Therefore, each type of cell will look and even behave differently (think about a neuron versus a red blood cell).  In lecture, you learned about the different parts of the cell.  The purpose of this lab is to expose you to the numerous different types of cells that compose animals and plants.
Objectives:  The following are objectives for the laboratory.

1.  To examine different types of cells and structures of cells (e.g. cell membrane).

2.  To examine different types of tissues and structures of tissues, such as striated muscle and position of nuclei.

3.  To learn functions of cells and tissues, including functions of structures, for example guard cell functions.

4.  To learn the procedures in preparation of slides, including instruments, like the microtome.

Procedures:

1.  Examine the following slides of plant and animal tissues.  Refer to Topic 27 of Wachtmeister and Scott pp. 229-235 for animal tissues and Topic 20 pp. 155-164 for plant tissues.  Also bring and use your Photographic Atlas of Biology.

ANIMAL:

a.  squamous epithelium, isolated

b.  columnar epithelium, isolated

c.  transitional epithelium, section

d.  human skin (stratified squamous epithelium)

e.  adipose tissue (fat)

f.  tendon, teased

g.  hyaline cartilage

h.  bone, dry ground, human

i.  blood, Wright’s smear, human

j.  giant multipolar neurons

k.  medullated or myelinated neuron

l.  spinal cord, x.s.

m.  smooth muscle, isolated

n.  skeletal muscle, isolated

o.  cardiac muscle with intercalated discs

PLANTS:

p.  Allium root tip, l.s. (meristematic tissue)

q.  Ranunculus root, x.s. (vascular, epidermal, and fundamental tissue)

r.  Cucurbita stem, l.s. (sieve tubes, companion cells)

s.  Zea stem, x.s.  (sclerenchyma tissue)

t.  Tilia and/or Pinus stems, x.s. & l.s. (tracheids, vessels, vascular tissue)

u.  Syringa x.s. (parenchymal tissue, guard cells)

2.  Examine demonstration slides of the following:

a.  bird blood

b. frog blood

c. sickle cell anemia (human)

d.  myelo-monocytic leukemia (human)

e.  epidermis of the dicot leaf for guard cells

3.  Examine models of the following and be able to distinguish between types and structures
a.  blood cells:  human erythrocytes, leukocytes (5 types), and platelets or thrombocytes
b.  muscles:  smooth, skeletal, and cardiac

c.  leaf model

4.  Observe the microtome used to section specimens for slides.  You may be asked to read the hand-out on staining and preparation of slides.

5.  You are responsible for slides, models, etc.
Lab notebook:
Include all drawings of specimens observed.  Make sure to properly label your specimens.

Answer the following questions:

1.  What are the differences that you observed for the frog blood versus the bird blood?

2.  What is sickle cell anemia?

LAB #8:  OSMOSIS                          
Objectives: The following are objectives for the laboratory.

1.  To observe and measure the diffusion of liquids in a solid.

2.  To demonstrate the process of osmosis with dialysis bags and observe factors influencing osmotic rates.

3.  To observe isoosmotic, hyperosmotic, and hypoosmotic conditions in plants and/or animal cells.

4.  To observe cytoplasmic streaming.

5.  To submit a laboratory report on osmosis.

Procedures:

1. Read in your Wachmtmeister & Scott lab manual Topic 5- “Exchange between Cells and Their Environment” pp. 113-119 to inform yourself about osmosis and diffusion. We will           complete an experiment similar to “Diffusion Through a Semi-Permeable Membrane” on p.36-38 using a hand-out.  In addition, you will complete the portions below.

2.  Prepare and complete the "Model of Osmosis through a Semi-Permeable Membrane" experiment following procedures given in the hand-out.

3.  Follow procedures for "Diffusion in a Solid" given in the hand-out.  Be careful with silver nitrate or AgN03 since it stains and is very expensive.

4.  To illustrate the effect of isoosmotic, hyperosmotic, and hypoosmotic conditions, feel the potato slices placed in 0.6% NaCl, 5% NaCl, and deionized water.  You may be asked to examine animal cells placed in 0.9% NaCl, 5% NaCl, and deionized water,  p. 38.

5. Make a wet mount of an Elodea leaf, p. 38-39 and watch the chloroplasts to observe cytoplasmic streaming.  Is it clockwise or counter-clockwise?  See Fig. 1.5 in your             photographic atlas by Van De Graaff and Crawley. 

6.  Record data on the osmosis experiment and submit a laboratory report as indicated on the syllabus.  Be sure to include the answers to the questions asked on the hand-out of "Model of Osmosis through a Semi-Permeable Membrane.”

          MODEL OF OSMOSIS THROUGH A SEMI-PERMEABLE MEMBRANE
Introduction:

     Osmosis is the diffusion of a solvent, usually water, through a semi-permeable membrane.  This process can be demonstrated using cellophane tubing or what is termed dialysis tubing.  The tubing serves as a model of a semi-permeable membrane of a living cell and the contents filled into the bag simulates intracellular fluids.  The dialysis tubing is perforated with specific sized, minute pores that only allow certain substances to pass.  This tubing is similar to the dialysis tubing in kidney support machines that filter wastes from a patient's blood.  Both the dialysis tubing and the intracellular contents function as a model of a living cell.

Procedures:
1.  Cellophane or dialysis tubing has been cut and pre-soaked in water.  Obtain 3 pieces of tubing.

2.  Double tie one each of each tubing.  Open one end by rubbing the flat tubing back and forth between thumb and forefinger.

3.  Fill each bag with 1) 5 ml. of 1.5M sucrose solution and 2) 1 ml. of 1% starch solution.

4.  Double tie each bag securely so there is no leakage and try to eliminate all air bubbles.  Rinse the bag to remove adhering sucrose and gently wipe to remove excess water. Check for leaks from tied areas.

5.  Weigh each bag.  This is your initial or time zero weight.

6.  Place one bag into the following beakers and Record the time of immersion.

a.  beaker containing distilled water 100 ml

b.  beaker containing 1.5M sucrose solution  100 ml

c.  beaker containing 3.0M sucrose solution  100 ml

7.  Add enough IKI solution to each beaker to give a slight yellow color in the beaker solution.

8.  Weigh each bag every 15 minutes for 1.5 hours.

Analysis:                                           

1. Plot the results of the experiment on arithmetic graph paper.  Plot change in weight on the y-axis and time in 15 minute intervals on the x-axis.  Plot on one graph, the results from the 3 dialysis bags.  Please refer to the sample.

2.  Explain your results using terms such as, isoosmotic, hyperosmotic, and hypoosmotic in your experiment.

3.  Include the answers to the following in your lab report.

a.  Why was starch and iodine used in the experiment?

b.  Can starch molecules pass through semi-permeable membranes into the solutions in the beaker?  How does one determine if this occurs?

c. Can sucrose molecules pass through the semi- permeable membrane or is it possible to determine this from your experiment?

d.  Do you think water molecules diffused through the dialysis tubing? Why or why not?

e.  What is your control in the experiment and why?

f.  Differentiate between diffusion, osmosis, dialysis, and facilitated diffusion.

Sample Figure:    Fig. 1.  Change in Weight of Dialysis Bags in 3 Different Solutions.
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Lab #9:  Mitosis & Meiosis
Prelab:
1.  Read this lab.

2.  Read the chapters on mitosis and meiosis.
Introduction:  In lecture you will learn about mitosis and meiosis.  Mitosis is the way in which cells divide with each daughter cell receiving a complete set of chromosomes (diploid cells).  On the other hand, the purpose of meiosis is to produce gametes (aka sperm and eggs) which are haploid cells.  You need to use the time in this lab to study cells in different stages of mitosis and meiosis.  Don’t be discouraged if it is difficult to differentiate between the different stages, it will take time!
Objectives
1.  To identify the stages of mitosis or cell division in plant (Allium – onion root tip) and animal cells (whitefish blastula).

2.  To review the stages of meiosis and gametogenesis in Ascaris.

3.  To observe differential stains of DNA and chromosomes.

4.  To observe representative samples of chromosome bearing structures, e.g., human sperm and human follicles with ovum in the ovary.

Procedures
1.  Prepare Exercise 9 pp. 61-70 in the Wachtmeister and Scott lab manual.  Omit the onion squash, p. 65 and meiosis simulation pp. 66-68.  
2.  Examine and be able to identify all stages of mitosis for the following.

A.  Allium root tip (onion root tip) l.s., pp. 61-65.

B.  Whitefish blastula (whitefish development stage), pp. 61-65.

C.  Examine Drosophila (fruit fly) chromosomes.
D.  Vicia faba squash – Feulgen stain, DNA-chromosomes are magenta

3.  Examine the following demonstration slides:

A.  human male chromosome – XY – use oil immersion

B.  human female chromosome- XX – use oil immersion

4.  Examine the following slide of meiosis

a.  Ascaris maturation (parasitic roundworm) for meiotic stages, pp. 69

b.  Anasa spermatogenesis (grasshopper sperm development)

c.  Rat testis spermatogenesis (rat sperm development)

5.  Examine the following slides on human spermatogenesis and oogenesis.
a.  human sperm
b.   mammalian ovary with mature follicle and egg
Additional instructions:

Lab notebook:

Draw each stage of mitosis.
Draw specimens observed.
Lab #10:  Photosynthesis
Page 1

Photosyn page 2

Photo page 3
Photo page 4
Lab #11:  Genetics
Prelab:
1.  Read appendix 6 “Human Karyotypes” and articles in appendix 7.
Introduction:  Gregor Mendel is often called the father of modern genetics.  His research with the common garden pea opened the door for uncovering the basic principles of genetics.  He demonstrated that parents pass on to their offspring discrete genes that retain their identity generation after generation.  There were four central ideas of Mendel’s Law of Segregation.

1.  Different alleles ( variation (example – eye color)

2.  If two alleles differ, one is called dominant and the other, recessive.

3.  An offspring inherits two alleles, one from the mother and one from the father.

Homozygous:  the offspring inherits two copies of the same allele

Heterozygous:  the offspring inherits two different alleles

4.  Two alleles segregate randomly.  

You will need to know the difference between:

dominant versus recessive

phenotype versus genotype

autosomal versus sex-linked

In today’s lab, we will be looking at humans (us!) and corn as subjects in demonstrating dominant and recessive traits.
Objectives
1.  To learn about monohybrid and dihybrid genetic crosses including dominant/recessive traits, F-1 and F-2 generations, and phenotypic/genotypic ratios.

2.  From F-2 phenotypic ratios of 3:1 from a monohybrid cross and 9:3:3:1 from a dihybrid cross, to calculate and interpret the Chi-square statistical test to determine acceptance or rejection of a null hypothesis.

3.  To observe genetically determined human traits.

4.  To examine the human karyotype and deviations from the normal human karyotype.

Procedures
1.  Bring your lab manual to laboratory.
2.  Complete topic 10, pp. 71-82, Mendelian genetics.  We will not be performing blood typing exercise.

3.  Using appendix #5 “Genetics and the analysis of data,” complete chi-square analysis on genetic corn per instructor’s direction.

4.  Participate in various activities demonstrating differing human phenotypes (e.g. tongue rolling, PTC taste tasting etc.).  The instructions for the PTC test are on the following page.
Allele frequencies in our lab population

Activity 1:  TONGUE ROLLING.  In this experiment, we will be looking for your phenotype for tongue rolling trait and using the results from the entire class to calculate the approximate number of individuals who are homozygous for the trait.  The ability to roll the tongue is genetically determined by the dominant allele A.  Those people homozygous for the recessive allele a are non-rollers.

Your phenotype:  roller or non roller (circle one)

Class results:  population size
n= _____

Number of rollers:  _____

Number of non-rollers:  _____

% rollers (AA + Aa) = _____

% non-rollers (aa) = _____

q2 = _____
q = _____ = frequency of allele a
p + q = 1; 1 – q = p = _____ = frequency of allele A
p2 = frequency of genotype AA = _____%  of the class
2pq = frequency of genotype Aa = _____ % of the class
Activity 2:  TASTE TEST.  In this experiment, we will be looking for your phenotype for the ability to taste phenylthiocarbaminde (PTC) and using the results from the entire class to calculate the approximate number of individuals who are homozygous for the trait.  The ability to taste PTC is genetically determined by the dominant allele T.  Those people homozygous for the recessive allele t are non-tasters.
Your phenotype:  taster or non taster (circle one)

Class results:  population size
n= _____

Number of tasters:  _____

Number of non-tasters:  _____

% rollers (TT + Tt) = _____

% non-rollers (tt) = _____

q2 = _____
q = _____ = frequency of allele t
p + q = 1; 1 – q = p = _____ = frequency of allele T
p2 = frequency of genotype TT = _____%  of the class
2pq = frequency of genotype Tt = _____ % of the class
Optional Activity:  video

If time permits, you may be shown a video entitled, “Murder, Rape, and DNA.”  In the video, you will learn about the utility of PCR (polymerase chain reaction) as a forensic tool.  PCR was developed by Kary Mullis who was awarded the 1993 Nobel Prize in chemistry.  PCR is a method which enables a small piece of DNA to be copied many times.  See appendix 7 for various articles on the use of DNA evidence in forensic science.
Note:  This video contains graphic material.  Please see your instructor if you feel that may be too upsetting for you to watch.

Questions for the video (place answers in your notebook):
1.  What DNA testing was used in the Alicia Wade rape case?  What piece of evidence did the criminal leave behind?

2.  Besides the technique mentioned above in the Wade case, what other test is used to analyze DNA?

3.  If you retrieved several strands of hair and a drop of blood the size of a dime at a crime scene, which DNA test would you use?  Why?

4.  Which high profile case in 1994 increased public awareness of DNA testing?

Additional instructions:

Instructions for PTC paper
Lab #12:  DNA Extractions

Lab Preparation

1.  Read and study this lab.

Introduction
In the previous labs, you were able to see the chromosomes in plant (onion root tip) and animal (fish blastula) cells.  In today's lab, we will be isolating DNA from onions.  Then we will visually examine this DNA through the technique of gel electrophoresis.

Gel electrophoresis is a technique used to separate nucleic acids and proteins based on their molecular weight, electric charge and other properties.  The sample (e.g. onion DNA) is first loaded in one side of the gel.  

Deoxyribonucleic acid (DNA) is the genetic blueprint of all living organisms.  DNA exists as a double stranded helix of two nucleotide strands.  The sugar-phosphate backbones are positioned on the outer part of the double helix while the nitrogen bases are oriented inward.  The two strands of DNA are joined together by hydrogen bonds between the nitrogenous bases.

EXERCISE

Part 1.  Preparation of lysates

A.  For the onion, remove the outer yellow skin and cut off the ends.  Cut pieces with scalpel into ¼ to ½ inch dices.   Weigh out 30 grams of onion on a scale.

B.  Place the pieces into the blender and blend until you have very fine bits of tissue.  You will add 50 ml of water to help with the homogenization of tissue. (blend for 2-3 minutes)

C.  Pour the mush into a 250 ml beaker.  Use a tongue depressor to scrape out all of the mush.

D.  Bring the volume up to 100 ml with water.  Add 100 ml (equal volume) of detergent solution.  (The detergent mix is 100 ml of DAWN detergent plus 30 grams non-iodized salt in a final volume of one liter water).

E.  Place the detergent-tissue mix in water bath that is at 55-65 degrees C (warm water bath).  Stir and heat for 15 minutes.  

F.  Cool the mix in an ice water bath.  Stir the mix occasionally until cool. (3-5 minutes)

G.  Put a funnel into a second empty 250 ml beaker.  Line the funnel with cheesecloth (two layers that should fall over the edges of the funnel).

H  Put the beaker into an ice water bath and pour the detergent-tissue mix into the funnel/cheesecloth.

I.  Draw the corners of the cheesecloth together and twist them together (you may use gloves for this).  Press out as much liquid so that the liquid falls into the funnel and into the beaker.

J.  Discard the cheesecloth and contents in the regular trash.

Part II.  Precipitation of DNA from the lysate

To precipitate the DNA from solution, the repulsion between the phosphate groups on the DNA need to be minimized.  By adding salt in the first step the repulsive effects between the phosphate groups on the DNA have been somewhat neutralized.  By reducing the effective water volume by the addition of ethanol,  the DNA strands will be able to coalesce (precipiate).

A.  Pour 15 ml of the lysate (liquid) from part I into a 50 ml conical centrifuge tube using the volumes on the side of the tube as a guideline.

B.  Obtain about 45 ml of ice cold ethanol (from freezer) and put it in another 50 ml conical centrifuge tube.

C.  Carefully and slowly pour the ethanol down the side of the tube with the lysate.

D.  Set the tube on ice.

E.  Periodically, look at the interphase between the ethanol and lysate layer.  Either clear materal with bubbles or a white fluffy material should be apparent.  This is the DNA.  To collect, take a wooden stick or a glass rod  and twirl it around the DNA effectively spooling the DNA around the glass rod.

F.   Transfer the glass rod tip to a 1.5 ml eppendorf tube with about 1 ml of buffer.  Dissolve the DNA in the buffer.  Label the tube.

Part III.  Gel electrophoresis

The gel will be made for you.

Loading samples:

A.  Pipette 10 microliters of your DNA sample onto a small square of parafilm.

B.  Add 1 microliter of 10x loading dye to the 10 microliter of DNA on the parafilm.  Mix carefully by repipeting severeal times.

C.  Pipette up the mixture into the pipette tip.

D.  Look down on the gel directly above so that the sample wells are clearly visible.

E.  Place the tip of your pipette into one of the wells.  Be very careful not to poke the tip into the gel.  If this happens, move to the next sample well.

F.  Slowly expel the sample into the well.  If this is done too quickly, the sample will come out of the top of the well and will be lost in the buffer.

G.  Load 10 microliters of the DNA marker containing the loading dye into the middle well.

H.  Once all samples are loaded, place to the top on the electrophoresis chamber, making sure that the leads match up (red to red, black to balck).

I.  Plug the chamber into a Power Pac and run the gel for 30 minutes to 1 hour, or until the first blue dye has run ¾ length of the gel.

J.  Turn off the power supply and remove the top.

H.  View the gel under UV light.

Lab notebook:

Answer the following questions:

· What is the purpose of homogenizing the onion in part 1?

· Summary (1-2 paragraphs long) on what you learned in lab today.

APPENDIX

Appendix #1: Common Conversion Factors
Conversion factors

Length
1 mm = 0.001 m = 0.039 in




1 inch = 2.540 cm
1 cm = 0.01 m = 0.3937 in = 0.0328 ft


1 ft = 12 in = 0.305 m









1 mi = 5280 ft = 1.609 km

Mass

1 g = 0.0353 oz 





1 oz = 28.35 g

1 kg = 1000 g = 35.27 oz = 2.205 lb



1 lb = 16 oz = 453.6 kg









1 tn = 2000 lb

Volume

1 milliliter (mL) = 0.001 L = 0.034 fl oz


1 fl oz = 0.0313 qt = 0.0296 L

1 L = 2.113 pt = 1.057 qt = 0.2642 gal


1 gal = 8 pts = 3.785 L = 16 cups








1 cup = 240 mL = 8 fl oz

Appendix #2:  Research Process

1.  Problem – a description of the research idea, what is puzzling about an observation, central theme

2.  Purpose – what the researcher intends to accomplish, provides a “destination” 

3.  Literature review – resources that have informed the researcher about their topic of focus, provides what supportive evidence for the research, what is relevant, what is not relevant, what is missing in the literature

4.  Hypothesis or Question  - specific statement about the relationship of the study variables that suggests an answer to the problem (X ( Y), it may be stated in the form of a question, MUST BE TESTABLE!
Variables

· Independent Variable (X)

· Can be manipulated

· Is constant in the research:  age, height, sex, ethnicity, weight, etc.

· The independent variable may naturally happen at varying rates

· Dependent Variable (Y)

· Is influenced by the independent variable

· Is observed for change and the change is measured

Note:  Null hypothesis = no difference between samples, results occurred by chance.

5.  Design – the plan the researcher will follow to guide the study, enough information is included that enables replication of the study

Types of research designs

· Quantitative Research 

· Process of testing relationships, differences & effect among & between variables

· Data are observation of categorized numbers

· Theory testing

· Most have a control group.

· Control group = measures used to hold uniform or constant the conditions under which an investigation occurs

· Qualitative Research

· Describes human experiences

· Data are observations of words/actions

· Categories are representative of concept

6.  Sample – it is a subset of the population. The study should describe the small group of informants from the population studied (should include selection criteria and number of participants).

Definitions

· Population:  A group that one wants to describe or generalize about.  A sample is studied that is representative of the group in order to generalize.

· Sample:  A group of subjects selected from a larger group in the hope that studying the smaller group (the sample) will reveal important things about the larger group (the population).

Types of samples

· Random sample

· Nonrandom sample

7.  Legal-ethical issues – the principles of good and bad that are used to guide the research (includes thorough reporting on ethical data collection procedures and obtaining consent)

8.  Instrument – method of measurement (e.g. questionnaire)

9.  Validity/Reliability
10.  Data collection – Procedure:  the detailed step by step way data was collected

Analysis:  the step by step way data were analyzed (usually includes the statistical software used)

Types of data collection methods

· Physiological- provides physical evidence, good supportive data

· Observational-provides data on events and behaviors

· Questionnaires- useful when there are a finite number of clear and specific questions

11.  Results – reports on the raw data (contains the crucial outcomes) 

12.  Findings/discussion – discusses or interprets the data in a non-technical manner, explains the meaning of the results in regard to the central purpose of the research, why the researcher believes as he does may be included

13.  Implications-limitations-recommendations – tells how the data might be useful and what additional research may contribute 

14.  References – a list that provides the location of the support material for the information given in the article

EXERCISES
Exercise #1:  Variables
Identify the Independent and dependent variables.

Example 1.  Children exposed to illicit drug use while in utero will have fewer impaired cognitive and neurological functions than those exposed to methadone.

IV:





DV:

Example 2.  Infants who are breastfeed will have fewer ear infections than those who are not breastfeed.

IV:





DV:

Ask yourself:  Independent variable (IV) – What is it?  Can it be held constant?



Dependent variable (DV) – What is it?  Can it be measured?

Newborns are in a formula study and we want to look at their health response.

IV:






DV:

Elderly’s heart health is going to be evaluated in response to three different exercise plans.

IV:






DV:
Exercise #2:  Evaluating Research
For the following abstract, answer the following questions:

1.  What is the problem of the study?

2.  What is the purpose of the study?

3.  What is the study hypothesis?  

4.  What are the independent and dependent variables?

5.  What type of research design is used, quantitative or qualitative?

6.  Name and identify threats to the validity of the study.

7.  Is the sample large enough?  Is the sample representative of the population?  In what ways is the setting in which data were collected an appropriate one for this study?

8.  How was the data collected and was it appropriated for the study?

9.  Are there any ethical concerns that you have regarding how this study was conducted?

10.  What are the major strengths  of the scientific merit of this study?

11.  What are the major limitations of the scientific merit of this study?

ABSTRACT:  A study of exercise therapy in neurological patients with Parkinson’s disease was conducted in a large city on the east coast.  Subjects that were asked to participate regularly attended a local clinic, as subjects agreed to participate they pulled a number from a hat that was used to assign them to the length of the therapy group.  Of the 240 subjects in each group, 60 were assigned to one of four groups.  Three groups had varying amounts of therapy; one group was a control with no therapy.  Standardized therapy for Parkinson’s patients was done for 30, 60, or 90 minutes.  At the end of bi-weekly therapy for 2 months, subjects were assessed for one week for number of self-reported falls while walking and observed 50 feet walking stability.  Data were analyzed with a statistical software.  Both 60 and 90 minute therapy was significantly different than no and 30 minute therapy, but not from each other.  The test results indicate that 60 minutes improved walking ability.  Increasing therapy 30 minutes more to 90 minutes seemed to have no advantage.
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