BINF702 BIOLOGICAL DATA ANALYSIS - SPRING 2025
Instructor - Jeff Solka Ph.D., jsolka@gmu.edu
Office Hours - By Appointment; additional Q&A support will be provided via blackboard discussion boards or email.
Schedule - Mondays 4:30 p.m. - 7:10 p.m. online synchronous
Texts
Gareth James  (Author), Daniela Witten  (Author), Trevor Hastie  (Author), Robert Tibshirani  (Author), An Introduction to Statistical Learning: with Applications in R (Springer Texts in Statistics) Hardcover – August 12, 2013 (Required)
Field, A., Miles, J., & Field, Z. (2012). Discovering statistics using R. Sage publications. (Required)
The Art of R Programming: A Tour of Statistical Software Design Oct 11, 2011 by Norman Matloff (Required)
Wim P. Krijnen, Applied Statistics for Bioinformatics using R, freely under the GNU Free document License (We will be using an updated version available via Blackboard)
Grading - Grades will be based on 3 open book, notes, and RStudio/Google Colab take-home tests, an open book, notes, and R Studio/Google Colab take-home final, 8 open book, notes, and RStudio/Google Colab quizzes where the two lowest scored quizzes are dropped, and an independent final project with an associated 8-10 page paper and 15 minute class presentation. Students are not allowed to collaborate on the take-home tests, quizzes or take-home final. Each of these will contribute to your grade as follows. No auto-generation of code via AI enabled tools is allowed on the quizzes, take-home tests, or take-home final.
Quizzes (20%), Take-home tests (35%), Take-home final (25%), Final Project Paper (10%) and Final Project Presentation (10%)
Students will be allowed to work in teams of 2 on their projects.

Grading will be on the following scale. 97-100 (A+), 93-96 (A), 90-92 (A-), 87-89 (B+), 80-86 (B), less that 80 C, Student averages will be rounded to the closest integer to determine final letter grades.

Guidance on the Course Project
Project Proposal: Student teams must prepare a brief proposal, 2-4 pages, describing the independent project and must submit this proposal no later than March 20, 2024. The proposal should be divided into four sections:  
1.  Background and objectives: A description of the background of the biological system and the question(s) that you hope to answer. In many cases this might involve reinvestigating a dataset that was already covered in the literature by other authors, i.e. the Golub data.
2.  Computational methods: The computational methods that you intend to use to answer the question(s) in your proposal. 
3.  Discussion: A brief description of how you plan to evaluate the biological significance of the results of your computer analysis. It's very important in science to motivate your audience to care about your work with its “Impact” or “Significance”.  
4.  Several references describing the background of your proposed project.
The proposal will not be graded, because its sole purpose is to determine whether the objectives of the project are reasonable and interesting.
Please note that the final project should be designed to test a biological hypothesis.
Final Report: The final report should be in the form of a scientific paper, divided into the following sections: (1) Abstract, (2) Background and objectives, (3) Computational methods, (4) Results and discussion, (5) Conclusions, (6) A brief description of how the conclusions of your analyses could be tested using biochemical or genetic techniques, (7) References. 
References: Please follow the Cell Journal guidelines (https://paperpile.com/s/cell-citation-style/) for references EXACTLY.  I highly recommend that you use a referencing and bibliography software package like EndNote, Zotero, bibtex etc. (It will make your life much easier!) References in the text should include the authors’ names and dates:
- One author: (Pearson, 1996)
- Two authors: (Smith and Waterman, 1981)
- Three or more authors: (Altschul et al., 1990)
- Multiple references: (Pearson, 1996; Smith and Waterman, 1981; Altschul et al., 1990)
The references in the bibliography should also adhere to the Cell Journal format:
- Journal article: Lipman, D.J., Pearson, W.R. (1985). Rapid and sensitive protein similarity searches.  Science 227, 1435-1441.
- Book chapter: Schuler G.D. (1998). Sequence alignment and database searching.  In: Bioinformatics: A Practical Guide to the Analysis of Genes and Proteins, AD Baxevani and BFF Ouellette, eds.  Wiley Interscience, New York, NY.
Organization: Please try to organize the information and the interpretations as clearly as possible.  It is unreasonable to expect the reader to hunt through large numbers of pages to find data supporting a specific conclusion.  There are two acceptable ways of organizing the figures.  First, the data and text can be integrated into the body of the paper.  Second, the data can be compiled into a series of clearly-labeled appendices.
Figures: Every figure should have a caption adequately describing the contents of the figure without having to resort to reading the main text.  There must be at least 5 figures created by the student, and at least 4 of them must be created in R.
Length: The final report should be 10-12 pages double-spaced, not including computer output or references.
Presentation: The last lecture session or two will be devoted to oral presentations of the projects.
Late Work Policy: Late work will be accepted but 5 points will be subtracted from the score for each day that the work is late. Point deductions will not occur in the case of documented medical emergencies.

