1. Your complete contact information, including full name, physical address, preferred email address, and telephone number, plus other pertinent contact information such as IRC handles, etc. 

Personal information
First name: Jun    Surname: Yin
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2. Programs or projects you have previously authored or contributed to, in particular those available as open-source, including, if applicable, any past Summer of Code involvement. 
11/2005-8/2006
    I was involved in the genome annotation project of Orientia tsutsugamushi, which led to a published paper in Proc Natl Acad Sci USA. I started to learn how to use Perl and BioPerl during this project. The Perl scripts written by me contributed to several paragraphs and figures in the paper. These scripts were mainly based on Bio::Seq and Bio::Graphics. The sequence assembling program used in this project was Phred/Phrap/Consed package.
10/2006-10/2007
    I participated in constructing the Molecuar Annotation System (MAS) database (http://bioinfo.capitalbio.com/mas/). MAS is a commercial database for data mining and functional annotation of biological molecules. During the project, I constructed annotation data tables for the database. I also helped in developing a few microarray analysis algorithms used in MAS. The scripts I wrote in this project were based on Perl and R.
    Another project I was involved in during this period was the data analysis of prognostic stomach cancer detection microarrays. I received Overseas Returned Talents Funding for this project.
01/2008-present
    I started my Ph.D. study in Bioinformatics in University College Dublin under the supervision of Professor Des Higgins. During the first two years, I received extensive training in programming and biostatistics. I learned Python, Perl-CGI, Java, and obtained further experience in programming in R Bioconductor. The programs I developed contributed to two published papers. These programs were mainly implemented in Perl and R. And, there is an ongoing project on an R package, which will be submitted to Bioconductor. 

Yin et al. 2010. BMC Genomics
    The Affymetrix GeneChip is a widely used commercial gene expression profiling platform. Since the chips were originally designed, the genome databases and gene definitions have been considerably updated. Thus, more accurate interpretation of microarray data requires parallel updating of the specificity of GeneChip probes. We proposed a new probe remapping protocol, using the zebrafish GeneChips as an example, by removing nonspecific probes, and grouping the probes into transcript level probe sets using an integrated zebrafish genome annotation. This genome annotation was based on combining transcript information from multiple databases. This new remapping protocol, especially the new genome annotation, was shown to be an important factor in improving the interpretation of gene expression microarray data. The whole analysis pipeline was implemented in Perl and R packages and published as supplementary data of this paper (http://www.biomedcentral.com/1471-2164/11/50). 

Zhang et al. 2010. Journal of Virological Methods
    A major challenge facing agriculture at present is the development of techniques that can screen field samples and other plant materials simultaneously for the presence of many viruses. Microarray techniques show promise in this regard, as their high through-put nature can potentially detect a range of viruses using a single test. In this paper we developed a microarray that can detect a wide spectrum of 169 plant virus species from 13 different genera. The array was constructed using an automated probe design protocol developed by me, which generated a minimal number of probes to detect viruses at the genus level. In the probe design program, I made a significant improvement on the probe selection algorithm. This algorithm used a very memory efficient way in reading probe data matrix and selecting the probes based on several user defined criteria. This program is implemented using Perl, and is available upon request.

Ongoing project on miRNA data mining in microarray
    MicroRNAs (miRNAs) are non-coding RNAs that regulate gene expression by binding to the messenger RNA (mRNA) of protein coding genes. They control gene expression by either inhibiting translation or inducing mRNA degradation. In this study we used predicted miRNA-gene interactions from the miRanda database to analyse mRNA gene expression microarray data. In this study we showed the advantages of using combined multivariate analysis protocols (between group analysis and co-inertia analysis), to determine miRNA enrichment in zebrafish cone photoreceptors. The analysis protocols were implemented by me in R. It will be submitted to the open source software project Bioconductor.

3. Why you are interested in the project you are proposing and are well-suited to undertake it. 
    I started my master thesis project on genome annotation, then later, on probe remapping and reannotation for Affymetrix GeneChips in my Ph.D. project. Sequence alignment is one of the most important components of both projects. These two BioPerl packages Bio::Align::AlignI and Bio::Assembly were developed early in the BioPerl project, which provided good functions to deal with sequence alignment results. However, with the rapid development of the next generation sequencing technology, these two packages no longer fit the requirements of the community. I would like to contribute to improving these two packages. Since these two packages are directly related with my research focus, I am willing to keep maintaining the packages and develop more open source software packages in bioinformatics in future. From a personal point of view, the working experience in summer of code will strength my ability in programming and provide more collaboration opportunities with the other developers.
    Concerning my experience for the project, I’ve got extensive experience in programming in Perl, and also experience in developing open source software, e.g. for Bioconductor. I am familiar with most sequence alignment/assembly software, e.g. ClustalW, MUSCLE and Phred/Phrap/Consed. Furthermore, my research on molecular evolution and genomics gives me a broad view and deep understanding of the biological requests on these two packages. Besides, my Ph.D. supervisor is Professor Des Higgins, who is the developer of the sequence alignment software ClustalW. Professor Higgins’ suggestions and guidance on improving the Bio::Align::AlignI package will be especially beneficial for this project in future.

4. A summary of your programming experience and skills. 
Four years’ programming experience in Perl and BioPerl. Three years’ programming experience in R and Bioconductor. I was also educated to use Perl-CGI, Python, C and Java. Please see projects I was involved in for more details (see above).


5. A project plan for the project you are proposing, even if your proposed project is directly based on one of the proposed project ideas for member projects. 

Background 
    Multiple sequence alignment is crucial to a wide range of biological applications. These include phylogenetic tree construction, secondary structure prediction, functional prediction and identification of genetic variation. With the recent breakthrough in genome/transcriptome sequencing, there is a growing demand for multiple sequence alignment. The requirements for multiple sequence alignment are i) accuracy of the alignment, ii) compatibility in dealing with various biological sequences, and iii) capability to align large numbers of sequences. As a community contributed open source software project, BioPerl has made a great efforts in solving these requests. Bio::Align::AlignI and Bio::Assembly were developed during the early stage of BioPerl, which deal with sequence alignment/assembly files. These two packages help the researchers to manipulate the alignment results, e.g. adding or removing sequences, summarizing gaps and missing bases, basic statistics and sequence transformation and annotation. However, several problems were reported, especially from the growing number of BioPerl packages and huge amount of sequencing data generated in the next generation sequencing projects.
    A major issue is the compatibility of the packages with the other BioPerl packages, e.g. Bio::Seq. The data structures and functions need to be refactored to be compatible with the other packages. The other issue is the inefficiency in dealing with large amount of sequence data. It is reported that by loading 10,000 sequences around 100bp will cost >1GB memory using Bio::Assembly, which is clearly impractical. This obviously does not fit the needs from the modern sequencing projects, which usually generate millions of sequencing reads in the high-throughput manner. It will greatly limit the use of this package. Besides these two issues, several bugs were identified in the Bio::Align::AlignI and Bio::Assembly, which need to be fixed in the updated packages.
    The refactoring and recoding project is generally divided into three parts, project proposal, code writing and documentation. The code writing will be divided into two stages. The first stage focuses on solving old bugs, writing new functions and increase compatibility of the packages. The second stage is to increase the memory efficiency of the packages. The timeline below gives detailed plan, however, it may subject to slight changes according to working progress on each stage.

Timeline
April 26- May 10, two weeks
    Preparation of the project. Read through the old code of Bio::Align::AlignI and Bio::Assembly, summarize the old data structure, read bug reports and literature review.

May 11- May 24, two weeks    
    Further discussion with the Mentor. Propose the new package structure, summarize possible input and output file formats, particularly the current alignment and assembly file formats, propose functions needed for each package, and decide data types used in the package that can be compatible with the other BioPerl packages. Algorithms reducing the memory usage will be discussed, which will be crucial for Bio::Assembly package.

May 25- July 3, Stage 1, five weeks
    Start writing the code. Several issues in the current packages will be particularly addressed. For example, bugs on the location inconsistency of the residues, supporting miscellaneous symbols used in the alignment, supporting various alignment output files, and compatibility of Bio::Align::AlignI with Bio::Seq. This stage will target on solving the old problems and increase the compatibility. The programming requirement during this period will be medium.

July 4- August 1, Stage 2, four weeks
    The second stage of the code writing is to reduce the memory usage, especially in loading the alignment sequences. The possible methods will be proposed and implemented. One solution is to pre-process the sequences into compressed forms, e.g. using Burrows–Wheeler transformation. The programming requirement during this period will be medium to difficult.

August 2- August 16, two weeks
    Final bug testing, documents writing, and project report writing.


6. Any obligations, vacations, or plans for the summer that may require scheduling during the GSoC work period. 

    This project will require two-three months full-time work during the summer. I am available during the whole summer except 23/06- 03/07. During that time, I will go to a conference in Germany and take one week’s vacation.

