GENOMICS RESEARCH EXPERIENCE II
BIOL 035

SPRING 2010

PREREQUISITE BIOL 034

Credits: 3

General Education Requirements

This course will fulfill the Natural Science (NS) or the Natural Science Laboratory (NS-L) requirements for the Perspective on the Liberal Arts and Sciences (PLAS). This course will introduce you to the scientific method for designing procedures for investigating natural phenomena, collecting data, acquiring new knowledge, and correcting and integrating existing knowledge. More specifically, this course will provide an introduction to biological investigation through a research project in bacteriophage genomics. The research goals of this course will be to analyze the genomes of bacteriophage isolated from the wild (soil), identify new bacteriophage species and incorporate them into a comparative genomic study sponsored by the Howard Hughes Medical Institute to better understand the genetic organization and evolution of these organisms. While accomplishing these goals, students will develop an understanding of the research process, including the ability to design experiments and interpret novel data. Hopefully, students will assimilate the process of doing science as well as the critical thinking and communication skills that are critical for research careers. In addition, students will have ownership of your bacteriophage projects and may be captivated enough to seek other research opportunities as soon as they leave the class. Hopefully they will catch the spark of enthusiasm for inquiry-based discovery and absorb the process of doing real science at a point that will influence their whole college experience. Even if they do not continue in biology, the course objectives and curriculum will be valuable to them as they navigate the technological and scientific information that has been increasingly a part of the basic requirements for informed citizenry.

Course Description

This course is the second part of a two-semester sequence that will introduce students to the scientific method for designing procedures for investigating natural phenomena, collecting data, acquiring new knowledge, and correcting and integrating existing knowledge. A bona fide scientific method of inquiry must be based on gathering observable, empirical and measurable evidence that are subject to specific principles of reasoning. Students with no background in biology will participate in an authentic research experience—integrated into a laboratory course designed for freshmen—that will result in a significant contribution to the understanding of microbial genomics.  During the spring course, open only to those completing the fall course (BIOL 034), DNA sequences of phages obtained during the fall semester will be analyzed with bioinformatic tools and compared with those of phages isolated at other locations.  The goal is to identify genes and their organization, examine their similarities and differences that may characterize different phage groups, and determine how these groups may have arisen during evolution. 

Meeting Locations: Computer Laboratory: SB D141 (3 hrs per week)




  Recitation SB D141 (2 hrs per week)

Text 
An online laboratory manual available for download from the Howard Hughes Medical Institute will be used for the course. 

Instructors
Dr. John Dennehy 

Office: SB-E104 

Lab: SB-E117

Hours available MWF 11-12 or by appointment

john.dennehy@qc.cuny.edu
Dr. Michael Hickerson

Office: SB-E114

Lab: SB-E321

Office Hours: F 1-4 or by appointment
Michael.hickerson@qc.cuny.edu
Grading is based on a cumulative total of 500 points.

5 unscheduled quizzes, each worth 10 points. 

Each student will keep a notebook. The notebook will be graded based on 100 points for quality of recordkeeping, completeness and organization. The notebooks will be checked periodically throughout the semester. 

A midterm and a final exam each worth 100 points each will be given. These exams will consist of multiple choice and short-answer questions. 

Students will give a 10-minute oral presentation at the end of the semester. This presentation will cover an area of genomics research of their choice. The presentation will count for 100 points towards the final grade. Following the semester, the student with the best poster presentation will be invited to present their poster at the annual HHMI Research Symposium at HHMI’s Janelia Farm Research Campus. 
Total grade will be given following the spring semester based on performance on all of the above criteria. There will be no extra credit. Makeup exams permitted with sufficient documentation (e.g. doctor’s note). 

Quizzes

50 pts
Participation

50 pts

Midterm

100 pts

Final Exam

100 pts

Notebook

100 pts
Presentation

100 pts

Total 


500 pts

Spring Schedule

Week 1 

Laboratory: Introduction to phage bioinformatic analysis; Theory and tools; examine DNA assembly

Week 2 
Laboratory: Introduction to phage bioinformatic analysis; Bioinformatics
Week 3 
Laboratory: Hypothesis generation; Bioinformatics
Week 4 
Laboratory: Term paper; Identify open reading frames

Week 5 
Laboratory: Bioinformatic theory; Identify tRNA genes, frameshifts, other features 
Week 6 
Laboratory: Phylogenetics; Assemble complete genome annotation 

Week 7 
Laboratory: Review for exam; Midterm Exam

Week 8 
Laboratory: Phylogenetics; Run BLAST and analyze output

Week 9 
Laboratory: Hypothesis testing; Prepare annotated genome map and construct phylogenies of interesting genes

Week 10 
Laboratory: ClustalW to examine alignments; analyze %GC content; identify other genome features

Week 11 
Laboratory: Hypothesis testing; Prepare and submit GenBank file

Week 12 
Laboratory: Poster creation; Phamerator

Week 13 
Laboratory: Poster creation; Phamerator

Week 14 
Laboratory: Classroom Undergraduate Research Experience (CURE) post survey, select student rep for SEA symposium, exam review

Week 15

Final Exam
