Guideline for I529 class projects (spring 2009)

Instructor: Haixu Tang (hatang@indiana.edu)

AI: Kwangmin Choi (kwchoi@indiana.edu)

Throughout the semester, each group will collaboratively work on a class project with the same theme of EST sequence analysis, but about one (out of six) different biological datasets. The purpose of the class project is to give the students practical experiences of genomic data analysis, and to learn the typical collaborative environment within a team of bioinformatics researchers from various backgrounds. Furthermore, this is the first time in the I529 class that the students will work on novel biological data that have not been thoroughly analyzed before. That means the class project may lead to a good topic for your capstone project, and you can be a co-author of a scientific paper if interesting conclusions can be drawn from your analysis. The class projects will be divided into two parts. In the first part of the project, each group should accomplish three mini-projects using the dataset that is assigned to them, including (1) the EST clustering and assembly; (2) the gene finding and annotation; and (3) the functional analysis of the genes. These three mini-projects will be assigned to the groups with the homework 1, 2 and 3, respectively. Each group will present their results on these mini-projects in the scheduled lab sessions (see the full class schedule at the course website http://darwin.informatics.indiana.edu/col/course). To prepare for the mini-projects, we will discuss useful tools in the first few weeks’ lab session to carry out these tasks. 
In addition to the mini-projects, each group will analyze the same dataset to answer specific biological questions. Note that:
· The class project will be evaluated based on results in the presentation as well as the final report. Overall, the class project accounts for 20% of the course grade. Each student should work on the final project (not including the mini-project) with about 10-15 hours.
· Each group should establish a project website on which the goal, the progress and the results will be posted.

· The class project should be a collaborative work. It is understandable that each group may split the tasks among the group members based on their background and expertise. But it is highly desirable that each member should participate every aspects of the whole project.
· Key dates --

· 4/29: group presentation for the final project
· 5/8: final project report due (each group needs to submit one report only)

Next we describe the six EST datasets. Note the research problems you want to study are not limited to the ones described below. Each group is encouraged to discuss with the instructor about the potential ideas they have for the analysis of the datasets.
· ~ 20,000 Sanger EST sequences from Amblyomma americanum (commonly called the lone star tick). Amblyomma lives on the blood of mammals, birds and other animals, and is an important vector of diseases. We attempt to study the EST sequences along with the genomes of other blood feeding animals such as mosquitoes (Anopheles gambiae and Aedes aegypti) through a comparative genomics approach to identify the common genes and metabolic pathways that are potentially related to blood processing and feeding. https://projects.cgb.indiana.edu/display/grp/Overview#Overview-11.
· 1,000,000+ 454 EST sequences from 2-3 isolates of Daphnia magna (a freshwater crustacean commonly called the water flea). It is probably a complete survey of the expressed sequences of D. m. We attempt to study two problems using these data. (1) It is discovered from the analysis of the genome of another closelya distantly related water flea (Daphnia pulex) that many genes are tandemly duplicated with 3-100 copies. It is hypothesized that the tandem gene duplication (and the associated concerted evolution of these genes) is related to the animal’s life style. We want to reveal if gene duplication is also frequent in D. m? And how these genes are related to the gene duplications in D. p. (2) The EST sequences were samples from a variety of physiological conditions of the flea. We also want to understand how the expressed genes differ under varying physiological/ecological conditions. https://projects.cgb.indiana.edu/display/grp/Overview#Overview-4.
· ~1,000,000 454 EST sequences from Hyalella azteca (a different freshwater crustacean called an amphipod). It is probably a complete survey of the expressed sequences of the species under a variety of physiological conditions. Since Hyalella lives within a similar environment as Daphnia and is also a crustacean, it may also have a large number of gene duplications. We attempt to study the same two problems as described above. https://projects.cgb.indiana.edu/display/grp/Overview#Overview-21.
· ~200,000 Sanger EST sequences from Anolis carolinensis (the first reptilian genome project). Currently, there is only a draft genome sequence for Anolis that is lack of detailed analysis. We attempt to use the EST sequences to assess the completeness of the available Anolis genome. We are also interested in studying the divergence of the gene sequences from the other related vertebrate genomes that were sequenced, most importantly the bird genome. https://projects.cgb.indiana.edu/display/grp/Overview#Overview-12.
· ~20,000 Sanger EST sequences from two closely related sea urchin species (Heliocidaris tuberculata and H. erythrogramma). We want to compare the EST sequences to each other and with the genome sequences of the distantly related purple sea urchin Strongylocentrotus purpuratus species to study the commonality and distinction of their genetic contents in relation to their differing developmental pathways. https://projects.cgb.indiana.edu/display/grp/Overview#Overview-40
· ~200,000 Sanger EST sequences from Nasonia vitripennis (a Hymenoptera commonly called the Jewel Wasp). We want to compare the EST sequences with the genome sequences of two closely related Nasonia species to study the commonality and distinction of their genetic contents. https://projects.cgb.indiana.edu/display/grp/Overview#Overview-5.
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