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 Description/Objectives

General biochemistry laboratory, covering methods of spectrophotometry, electrophoresis, chromatography, immunochemistry assays, and ligand interactions. 

Lab 3 hours per week. Most experiments are designed to be completed comfortably within a 3 hr. period by a well-prepared student.  A few experiments are more demanding and may require more than three hours to complete.  There will, however, be experiments that will extend past the normal time period.

Lab Reference Text: Fundamental Laboratory Approaches for Biochemistry and Biotechnology. Ninfa and Ballou. Fitzgerald Science Press, Inc.  (Not required).

 ISBN: 1-891786-00-8

Syllabus reference:  Florida State University

Lecture Text:  Principles of Biochemistry, 3rd Edition.  Horton et. al. Prentice Hall.  Required.

Students completing this course should be able to:


Perform a variety of common biochemical experiments with adherence to accepted standards of practice, accuracy and safety


Perform several common biochemical assays including protein quantitation and enzyme kinetic assays


Perform standard biochemical separation techniques, including chromatography and electrophoresis

•
Perform internet research on specified topics and be able to use internet-based modeling programs or simulators


Analyze the strengths of interactions between biological macromolecules and ligands


Become familiar with basic computational aspects of data analysis


Maintain records in a laboratory notebook and prepare research reports following professional standards


Demonstrate knowledge of accepted practices in the biochemistry laboratory, and of principles underlying laboratory experiments

Grading/Evaluation

The grade for the course will be based on the following:

~60% of the grade is composed of the following elements:


• 
8 Written lab reports (15 points possible each – drop the lowest 2)


• 
Lab notebooks (60 points)


• 
2 Lab quizzes (10 points possible each)

~40% of the grade will be accounted for by two exams, a midterm and a final.

Written Lab Reports

Each experiment (see schedule below) requires a written lab report.  The lab report contains the following sections:

1.       Title

2.       Introduction

3.       Materials and Methods

4.       Results

5.       Discussion

6.       References

An important part of this laboratory course is to develop the student's ability to prepare a formal scientific written report.  Details of these sections will be covered in lecture, however, a brief description follows:

         Title - a single sentence that states the purpose of the experiment

         Introduction - one or more paragraphs that explain the purpose of the experiment, and provide any relevant background information so that the reader is prepared to follow the narrative of the report

         Materials and Methods - a detailed "recipe", describing instrumentation, materials and supplies, and procedures used in performing the experiment.  The "M&M" section is detailed enough so that the experiment can be repeated (and the results confirmed) by others

         Results - statements of fact regarding the data collected, with associated errors or deviations (e.g. all relevant values and standard deviations)

         Discussion - an interpretation of the results, and a discussion of its meaning, including a discussion of error (where relevant).

Reports must follow the following style convention:

         Must be typed (i.e. printed) and not handwritten

         Double spaced, except for tables, which are to be single spaced

         12 point font size, Times Roman or Arial for all text but title, which will be 14 point bold.  Section headings are 12 point bold.

         1" margins top, bottom, left and right

         Sections identified in bold

         Student name provided below title, along with course and lab number and date

There are a total of 12 labs currently scheduled (this is subject to change, however).  Each lab report will be graded on a 15 point system:


Correctly following the required format (see above) for lab reports (i.e. relevant sections, font and spacing) (3 points)


Each section (Introduction, M&M, Results and Discussion) is worth 3 points and focus is placed upon the following:

• 
The introduction clearly explains the purpose of the experiment, and does not information that should go in other sections

• 
The M&M section provides appropriate detail so that the experiment can be repeated by others.  No other information should go here (i.e. no results)

• 
The Results section includes data, and does not include discussion of the meaning of the data.  Appropriate tables or figures are used.

• 
The Discussion section provides an appropriate narrative explaining what the results mean, and discuss potential sources of error.

LAB REPORTS ARE DUE THE FIRST LAB SESSION AFTER THE LAB IS GIVEN.

 


LATE REPORTS WILL NOT BE ACCEPTED AND WILL BE GRADED 0 (ZERO). 


ALTHOUGH THE LABS THEMSELVES MAY BE PERFORMED IN GROUPS, LAB REPORTS ARE INDIVIDUAL EFFORTS AND MAY NOT BE COPIED FROM ANOTHER STUDENT. 


IF DUPLICATE REPORTS ARE IDENTIFIED, BOTH PARTIES WILL RECEIVE ZERO FOR THAT LAB.

Only the top scores for 6 of 8 labs will count, and the remaining scores will be dropped.

Lab Notebooks

Students are expected to keep a laboratory notebook.  The laboratory notebook is different from the written lab report.  The laboratory notebook is a student's "working" lab book and has several requirements.  Primarily, the purpose of the notebook is to allow someone, at a later date, to see exactly how the experiment was performed and what results were obtained.  The following procedures must be followed with regard to the laboratory notebook.  Laboratory notebooks (for this course) do not contain discussion or conclusions.

• 
The first 2 pages must be reserved for a table of contents.  The table of contents is filled in as the lab experiments are performed.

• 
Notes must be taken in ink.  NO PENCIL.

• 
Pages must be numbered sequentially, and under no circumstances are pages to be ripped out or removed.


• 
For each experiment, the student must do the following:


◦ 
Starting on a new page, provide the date


◦ 
State the purpose of the experiment


◦ 
Show all calculations


◦ 
Write down all procedures followed


◦ 
Write down all data & results collected

• 
The lab notebook must not contain loose scraps of paper.  Any supplementary information or material (such as printouts from instrumentation, photographs, etc.) must either be copied into the notebook, or securely fastened with glue, tape or staples.

Laboratory notebooks will be graded through unannounced spot checks and one collection.  The notebooks will be graded out of a maximum of 5 points per week and 50 points for the one time collection.  Basis of grading is as follows:

• 
Table of contents is accurate (-1 if any errors in table of contents)

• 
Pages are sequentially numbered with no missing pages  (-1 point if there are any errors:  e.g., missing page(s) or misnumbering)

• 
Each lab has the date and statement of purpose (note: -1 point for any missing date or statement of purpose)

• 
All data is written in the notebooks in ink, or firmly attached (no loose scraps of paper, no pencil). (note: -1 point for any lab written in  pencil, or for each loose piece of paper)

• 
Handwriting is legible - note handwriting does not have to be pretty, but a reader does have to be able  to read it, and follow the procedure.   (-1 point for any lab where the protocol is impossible to decipher  - either due to poor handwriting or disorganized notes)

Lab quizzes

At the beginning of certain labs there will be a short quiz.  The quiz will start promptly at the beginning of the class, and last no more than 10 minutes.  There are no make-up quizzes for any reason, this includes being late for lab.  Each quiz will be worth 10 points.

Lab exams

There will be 2 lab exams, a midterm and a final.  The two exams will amount to approximately 40% of the total grade for the course.  At least one of the exams will be a practical.  The lab notebook and a calculator will be the only resources allowed.

Laboratory Safety and Practices

1 
Eating, drinking and smoking are not permitted in the laboratory.

2 
Use of cellular phones will not be permitted.  Please turn off cell phones before entering the laboratory.

3 
Dress: You will be asked to leave if you are not dressed appropriately:


• 
Safety glasses or goggles must be worn at all times. 


•
No contact lens may be worn in lab.


•
A lab coat is required attire in the lab.


• 
Shoes (i.e. closed toes), not sandals, are required.

• 
Gloves must be worn during experiments.  It is recommended that you wash your hands after completing the clean up phase of each experiment.

•
Hearing protection is recommended while operating certain equipment, such as centrifuges.  Simple foam ear plugs will be available for use.

• 
Short shorts or short skirts are not allowed unless covered completely.  No bare midriffs.

4 
Accidents or injuries:  Accidents and injuries must be reported to the instructor, however minor they may seem at the time.

5 
Spills:  Spills not involving personal danger should FIRST BE CONTAINED with a sponge or paper towels, then reported to the instructor.  Spills must be cleaned up as soon as possible according to the instructor’s instructions.  PROMPTLY CLEAN UP ALL SPILLS.  A spill kit for the class is available, know it’s location.

6 
Personal chemical exposure:  The best response if your skin comes in contact with a potentially harmful chemical is generally to WASH THE AFFECTED AREA THOROUGHLY WITH SOAPY WATER (if readily available) or plain tap water immediately.   Notify the instructor for a treatment more specific to the chemical as soon as practical after you wash the affected area. 

• 
Minimize risk of contact to hands and wrists by wearing gloves while working directly with potentially hazardous chemicals.   Disposable gloves are available in the lab.  Be sure to ask the instructor if gloves in your size are not available, or if you have allergy problems with the gloves provided.  Do not rub your eyes or other areas unless you are confident your hands are clean.

• 
When you leave the laboratory it is safest to assume that some chemicals might be on your hands.  Wash your hands well before leaving so that you do not spread chemicals to other body areas or contaminate food.

•
Shower, eye wash and other emergency equipment.  There is a shower available in the room to be used in cases of extreme chemical contact.  There is also an eye wash stand to be used if chemicals are splashed or rubbed into the eyes.  Make a mental record of locations of fire extinguishers and other safety equipment.  These will be pointed out during the first session.

•
Wear appropriate protection.  Avoid direct chemical contact by wearing appropriate clothing, latex or nitrile gloves and eye protection.   We are required to insist that you WEAR SAFETY GLASSES AT ALL TIMES in the laboratory.   Your instructors and the University will assume no responsibility if you violate this code.  If you spill a chemical on your clothes, wash the affected area with tap water and notify the instructor immediately to determine if some additional action should be taken.         

•
Be sure to note and follow any safety-related instructions within individual experiment descriptions.  Nearly all chemicals have some potential for harm, particularly if ingested, but most chemicals used in this laboratory do not represent an unusual risk.   You will be alerted to the danger and proper handling of any especially hazardous materials.  (Strong acids or bases, phenol, ethidium bromide and acrylamide are the main chemicals that you should exercise special care in handling.   Hot solutions should always be handled with care.)

•
Don’t clutter your work area with personal items such as backpacks, books, and clothing.  They often get in the way and end up on the receiving end of spills and splashes.

7 
Equipment.  Do not attempt to use any equipment until you have read and understood the operating instructions, or have been given appropriate instructions.   Treat all equipment with respect.   Don’t hesitate to ask the Instructor if you have questions.

8 
Label the contents of all tubes, flasks, beakers, etc.  It is easy to forget or mix things up.   Marker pens and tape are available in the stockroom (usually a bin available in class).

9 
Finish promptly.   We expect you to be on time for laboratory, to work continuously, and to finish by the end of the scheduled lab period.

10 
Clean up.  Wash all glassware and clean your work area prior to leaving.  Clean and return any borrowed equipment to its original location.

11 
Waste disposal. 

•
Do not put hazardous waste down the drain.  No organic liquids except ethanol should be put down the drain.  Water solutions are OK to pour down the drain unless you are told differently.   Waste containers will be provided for substances that require special disposal.  Check with the instructor if you have any questions about disposal.

•
Do not put solid or powdered chemicals into ordinary waste cans.  There are marked containers for solid wastes. 

•
Do not put anything that is sharp or can be broken into ordinary waste cans.  All disposable glass and anything that is sharp should be placed in a specially marked ‘SHARPS BOX’   to prevent harm to the housekeeping staff.  The sharps containers are located by the emergency eye wash station.  Use the ordinary waste can only for paper and clearly harmless waste.   

 
•
In general, keep compatible wastes together.   That is, do not mix liquids with solids, organic liquids with water solutions, or acids with bases and the like.   

Contact info for the Instructor:  noon – 2:00 p.m. MW, Henry 49 & by appointment

Course Calendar

	Lab #
	Activity

	1
	Basic practices and techniques, Laboratory notebooks, Presentation of data, Sections of a scientific report.  Safety and waste overview

	2
	Spectrometry precision using iodine and starch; amylase, starch & iodine

	3
	Holiday schedule: Internet research assignment

	4
	Amino acid titration

	5
	DNFP labeling of dipeptides

	6
	Paper & ion exchange chromatography of amino acids

	7
	Comparison of Biuret and Bradford protein assays

	8
	Holiday schedule:  Internet research assignment

	9
	Protein molecular weight determination using column chromatography and electrophoresis

	10
	Electrophoresis part 2

	11
	Lab Exam

	12
	EggCellent Chicken IgY purification

	13
	EggCellent part 2

	14
	Review of Bioinformatics

	15
	Lab final
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