Biobrick Search Tool
Abstract
  In bioinformatics, BLAST(Basic Local Alignment Search Tool), is an open-source algorithm for comparing primary biological sequence information. Of its all programs, We choose DELTA-Blast and discontiguous megablast to identify amino-acid sequences of different proteins and the nucleotides of DNA sequences, respectively. Our program retrieve igem database to match the sequences with component ID and draw diagrams to visualize the sequence.  
Motivation 

  Primary igem alignment is useless for igemers because we are lack of tool to extract information from it. However, BLAST with igem database can solve this problem, helping us to identify alignment. Actually, the offline BLAST software is not that user-friendly. There is a requirement to develop a graphical user interface (GUI) to make it more easy to use. 
Background
  Bioinformatics Research, development, or application of computational tools and approaches for expanding the use of biological, medical, behavioral or health data include those to acquire, store, organize, archive, analyze, or visualize such data. 
  Blast is a bioinformatic software tool .It addresses a fundamental problem and the algorithm emphasizes speed over sensitivity, making the algorithm practical on the huge genome database currently available. Since there is no igem database in standard blast and the interface of blast is not such friendly, our job is to do something to modify blast to serve igemers.  
Computational Methods
Database

  The igem biobricks’ DNA sequences information has been all transferred into FASTA format. FASTA is a standard format of files containing sequences information of DNAs or proteins, which is widely used in bioinformatics software tools. Using a BLAST command, igem database are input into BLAST. 

  Databases need to be updated, an very efficient way to collect up-to-date data is the usage of Cloud server. Any authorized groups can upload data to the cloud server. 
  These data include several types below:
1. New biobricks
· New biobricks can be upload to the database.
2. Valid or invalid combinations
· Sometimes groups will find that some combinations of biobricks will not function as their prediction at all. To prevent other teams from making the same mistake, one can upload the invalid combination to the cloud server. And vice versa.
3. Survival & Function environment
· Even some combinations are valid, they may also have some limit such as temperature or nutrition level. Otherwise those combinations will not function or even cannot survive. 
Algorithm

  As blast is a mature and efficient tool, there is no need to design a new algorithm to compare sequences, what we should do is choose and inherit its algorithm. After having a full view of blast programs, we decide to pick two functions of the powerful blast for our general purposes. Because of huge databases of eukaryotic organisms, scientists and programmers designs diversity of programs to perform tasks efficiently, however the database of igem is much smaller ,so it is practicable to use one proper kind of program to achieve all goals.

  As for the program for nucleotide sequences, we only choose discontiguous megablast algorithm, which is more sensitive than megablast and blastn in finding alignments to related nucleotide sequences. 
  We are pointed out that nucleotide-nucleotide searches are not the best method for finding homologous protein coding regions in other organisms. That task is better accomplished by performing searches at the protein level, by direct protein-protein BLAST searches or by translated BLAST searches. So we also added another DELTA-Blast algorithm to perform protein-protein search.
  So we choose the PC Blast2.2.26+ to be the basis of our project, it is up-to-date and of all programs we need.  
GUI
  According to the ID which has been confirmed previously, I should draw the DNA sequence picture. It won't be a tough work because there are many existing software which has similar functions as our plan and we can learn from others.   

  First of all, the biological components are the basic units that are used to construct models .Every biological component has its own ID and every biological component has its own symbol.

For example:

  Promoter: lead to transcription of the downstream DNA sequence.(notice: a promoter may include additional sequences which is used to control the strength of the promoter ) I think we can ignore these details and just to draw the promoter but we should know the function of this biobrick automatically.

  Ribosome binding sites: It is an RNA sequence in mRNA to which ribosomes can bind and initiate translation. It also has its own symbol.

  Second, after finding all these biological components we should draw it in a right direction, according to the query sequence. Then string all these biological component in a line.

Expected Results
  With the entry of nucleotide or peptide, we get the ID of the biobricks within a few minutes. Once you click the button to determine the biobricks, you can get visualized biobrick foundations which put out in pictures. Also, you can access previous combination of those biobricks.
   Biobrick database can be localized so that users can utilize the software offline and the database can be updated constantly via Internet.      
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