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Attendance:
The regular attendance is essential for a course laboratory-centered course like BIO450. Not only does your own work depend on your presence at fall class sessions, but your partners and others in the course will be depending on your attendance. It is also very important that you be on time for all laboratory and class periods. For these reasons we will be documenting attendance and punctuality by asking you to sign a "sign-in" sheet for each laboratory and lecture session. Do not forget to sign in. This policy will be enforced as explained in the evaluation section.

Course format: 
The major required activity in this course is laboratory work. Your work will be clearly documented in the laboratory notebook and will also be reported on in a final research paper. These two documents will be graded as a major portion of the final course evaluation.

Lectures will cover the theory behind the laboratory work. Typically, Mondays will be reserved for these background lectures and for discussions of experimental results. Impromptu lectures may also occur during the other periods, to deal with concepts of immediate importance to the lab work at hand.

As a major objective of this course, the instructor intends that the participants learn to function effectively and intelligently in a research laboratory atmosphere. We do not intend to present "slick" pre-packaged laboratory exercises. Objectives will be set for each week's lab work and if the objectives are not met, the work will be analyzed by "trouble shooting" procedures and will be repeated until the objectives are met and the overall project can move forward. In addition, any research project will require that some brief but important procedures be carried out at "odd hours." Everyone in the class will be asked to perform at least one job at "odd hours."

Evaluation:  
Carbon copies of the notebook work will be handed in every two weeks. The instructor will evaluate the work and provide feedback on its quality. A final evaluation of the actual notebook will be done at the end of the semester. A total of 40% of the grade will be based on the final evaluation of the notebook. A research paper (format to be discussed in class) will account for an additional 40% of the grade. Finally a general evaluation of the student's work, the student’s contribution to group work, and general laboratory competence will be made by the instructors. This evaluation will account for 20% of the final grade.

Unexcused late work, tardy arrival at lab or lecture and missing lab or lecture sessions will be penalized as below. Lab book carbons handed in late will result in a 10% point reduction in the lab book score. Repeated late lab pages will negatively impact the general evaluation of the student. Excessive absences and tardiness will be noted and the student will be warned. Each additional absence will result in a 10% reduction in the general evaluation score. Additionally, students are responsible for making up all work missed for both excused and unexcused absences.  Tardiness will be treated in the same way as absences.

Students with graduate status will be graded by the same rules but as a separate category.

Other Considerations:

A. Required Text: 


Cold Spring Harbor Laboratory Research Notebook,     

         

 (Jones and Bartlett Publishers 1999)

                    B. The following safety equipment is required:

                    
1. Safety Goggles (UV blocking)

                    
2. Full length lab coat.

                    C. The following supplies will be provided by the student:

                   
1. Black Sharpie Marker

                   
3. Three ring notebook for hand-outs

                    
4. An electronic calculator (Bring every day)

Lab Safety:
Guidelines for safe laboratory practices in BIO450 are outlined below.  These rules must be followed whenever students are in SC368.  In addition to these general rules, special guidelines for specific laboratory techniques will also be enforced during the semester.  Failure to follow any of these guidelines will be considered non-participation in the class and will be treated as an absence. 

1. No food or drinks are allowed in the laboratory at any time.

2. Your work area is to be kept clean. Back packs, coats etc. should be placed in the cubbyholes .

3. Discarding objects: Sharp objects (razor blades, broken glass etc.) should be discarded in the designated waste container. Waste paper is to be placed in the waste baskets. Tissue or other biological material should be discarded according to the instructor's procedure.

4. Chemical wastes will be discarded only as per the instructor’s specific directions.

5. Personal Protection Equipment (PPE): Laboratory coats & Eye protection are required. Approved (UV safe) safety glasses or goggles are mandatory. There are some procedures where toxic or hazardous materials are handled. You will be provided with appropriate gloves. Wear them!
6. Report any injuries or exposure to hazardous substances to your instructors.

7. Be familiar with the location of and the operation of EYE WASH STATIONS, FIRE EXTINGUISHERS, and EMERGENCY SHOWERS. KNOW HOW TO USE THEM. You will be shown all relevant safety equipment during the first lab session. Ask questions about anything you do not understand.

8. Always wash your hands with soap and water before leaving the lab. Wash your hands when you finish a procedure.

9. Make certain that your work area is neat and clean before begin an experiment and before you leave the lab.

Risk assessment and responsibility: You have a right to know (which is stated in both federal and state laws) about the hazards in your work place. Your instructors will, verbally and in writing, inform you of any hazards they anticipate. They will inform you as to the proper procedures for avoiding exposure to hazards. The Biology Department keeps on-file all the Materials Safety Data Sheets (MSDS) that come with the chemicals we purchase. You are free to look up any chemical used in the laboratory and determine for yourself the hazards involved. ULTIMATELY YOU ARE RESPONSIBLE FOR YOUR OWN SAFETY. FOLLOWING INSTRUCTIONS AND BEING CONSIDERATE OF OTHERS IN THE LAB. WILL REDUCE YOUR RISK SIGNIFICANTLY.

BIO450 Research Project:

Genomics – the comprehensive study of the structure and function of all the genes of a genome.

Genome Project – determine the sequence of the genome.
Functional Genomics - the branch of genomics that determines the biological function of the genes and their products. 

Reverse Genetics: analysis of the function of a specific DNA sequence by specifically reducing the expression of that sequence.

RNAi – a new technique to “turn off” specific genes in cells.  Double stranded RNA complementary to the gene is produced.  When this dsRNA is introduced into cells it triggers a process that leads to the specific destruction of mRNA corresponding to the gene. 

Specific Research Question: What are the roles of molecular chaperones in the development and physiology of Caenorhabditis elegans? 

Experimental Approach

1. Use PCR to clone chaperone genes of C. elegans
2. Construct dsRNA expression plasmid 

3. Induce RNAi by feeding bacteria with expression vector to C. elegans
4. Study the effects of RNAi on physiology of worm

5. Compare the effects of RNAi of different chaperones

Tentative Research Plan
Block I

Project Overview

Solutions and Media

Block II


Seeding Plates


Initial Worm Chunk


HSP Sequence analysis


Primer Design

Block III


Worm DNA Isolation

Block IV


PCR


Gel Electrophoresis

Block V


Topo Cloning

Block VI


Minipreps

Block VII


RE analysis

Block VIII


Column Preps


DNA sequencing

Block IX


HT115 Transformation

Block X


Microscopy


Worm Treatments

Block XI

Figures for Paper/Poster

