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Abstract stored on the UNIX server in a filesystem database under the

Summary: WebBLAST is a suite of programs intended télocumentroot of the Web server. Typically, each sequencing
assist in organizing sequencing data and to provide firsteffort is given its own project, and each BAC or YAC clone
pass sequence analysis in an automated fashion. Dadthin that sequencing effort is designated as a subproject.
processing is fully automated, with end-users being pre&ach sequence directory contains the sequence, the trace for
ented both graphical and tabular summaries of data that cafilat sequence, and BLAST reports, amongst other data.

be viewed using any Web browser A nightly cron job invokes the processing of new data
Availability: The program is free and available at http://ge-previously uploaded using the MacPerl droplet. Sequences
nome.nhgri.nih.gov/webblast in the holding directory are first moved into the appropriate
Contact: webblaster@nhgri.nih.gov position within the filesystem hierarchy. Sequences are then

As the numbers of positional cloning proiects. svstematic Orc,_creened for the presence of vector, alu and other repetitive
X P , g Projects, Sys sequences, and masked. Local BLAST searches are then run
ganismal sequencing projects and other sequencing efforts re-

. on the masked data, and the results are written to the data-
lated to the Human Genome Project advance at breaknec e. Configuration files allow users to specify which
speed, there is an ever-increasing need for automated meth i 9 P

; . . ST programs are called, which databases are used for
that will both archive sequencing data and perform bas e BLAST queries, and any command-line options that are

analysis tasks. In response to the lack of freely available pro- .
grams to fulfill this need, we have developed WebBLAST, fo be passed to BLAST. The resulting BLAST reports are

suite of Macintosh and UNIX-based programs that can collee?rsed' and high-scoring segment pairs that meet the statisti-

and organize sequence data, and provide first-pass seque?@eC“t'Oﬁ are written to disk as flatfiles. Finally, the routines

analysis in the form of BLAST searches (Altsabdl, 1990, MaY be set up so that collections of data are re.—BLASTed
1997). WebBLAST will provide investigators with a tool ONC€ @ month against the NCBI month database in the same

through which they can develop an effective strategy for botiRShion as described above, thereby ensuring that BLAST

data handling and elementary analysis in the early stages'8fUlts are kept up to date. ,
the maturation of sequence data. Access to the data is through a Web front-end, allowing

One of the main features of WebBLAST is that its systerHSErs access to the data regardless of'pla'tform. U_pon select-
requirements are minimal. The program requires only Mad0d @ collection, a summary table of significant hits for all
Perl on the Macintosh client, Perl 5 and BLAST 2.0 on théequences within that collection is displayed (FiguAg
UNIX client, and a Web server. Since we anticipate the use 5fom the summary table, users can select an individual se-
this program in smaller positional cloning laboratories who dduence, which produces a detail page for that sample (Figure
not necessarily have high-level computational support, fredB). A Java applet at the top of the detail page gives a graphi-
ware products were purposefully chosen over commercigfl view of the distribution of BLAST hits, with each
relational database products. By doing so, both costs and &-AST hit being represented by a color-coded bar. The raw
ministrative overhead are kept to an absolute minimum.  sequence and masked sequence are shown below the graphi-

Data enter the WebBLAST pipeline through the use of gal view, along with a summary table for each type of
MacPerl droplet. After a sequencing run is completed, thBLAST run. These are, in turn, followed by sorted tables
sequencing software creates a folder containing both sidicating the individual hits produced by each BLAST run.
guence and trace files from that run. This newly create@licking onto an accession number within these tables will
folder is simply dragged onto the droplet application (Sealso move the user directly to the relevant alignment in the
guenceUpload) to initiate the transfer. Files are then tranBLAST report, and accession numbers within the BLAST
ferred to a holding directory on the UNIX server. All data areeport are hyperlinked to NCBI Entrez (Baxevanis, 1998).
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Fig. 1.WebBLAST views generated by the web-blast.cgi progré&thSummary page for an individual data set. A comment pop-up window

is shown in the inset. Full comment information is visible in either the pop-up window or on the detaiBp&gail page for an individual
sequence. Note the Java graphical viewer, which allows users to inspect HSPs visually and directly jump to the releiiuet teattswtput.

The graphical viewer shows all HSPs, while the actual hit counts shown in the tables represent the absolute number dioseqldladds

columns may be sorted by clicking on any column header. A WebBLAST demonstration site using sample data is available on-line ¢
http://genome.nhgri.nih.gov/webblast/demo/web-blast.cgi.

As WebBLAST has been used in multi-user environments BLAST: a new generation of protein database search programs.
to date, each sample is given its own comment box for useMucleic Acids Res25, 3389-3402.
annotation (Figur&A). A simple search engine has been builBaxevanis,A.D. (1998) Information retrieval from. biologica! data-
into WebBLAST that allows users to search for individual se- 0ases InBaxevanis,A.D. and Ouellette,B.F.F. (@isformatics:
quences. In addition, users can also directly view sequencé Practical Guide to the Analysis of Genes and Protdioisn Wiley

. and Sons, New York, pp. 98-120.
traces through the use of the Whitehead TraceViewer, a Jaé/\ﬁing,B., Hillier,L., WendI,M.C. and Green,P. (1998) Base-calling of

applet that can b? invoked automatically (Zody, 1998). Web- automated sequencer traces using phred. I. Accuracy assessment.
BLAST also provides for export to assembly programs such genome Ress, 175-185.

as the PHRED/PHRAP/CONSED suite (Ewetgal, 1998;  Gordon,D., Abajian,C. and Green,P. (1998) Consed: a graphical tool
Gordonet al, 1998) and the Staden package (Staden, 1996)for sequence finishingsenome Res8, 195-202.

WebBLAST has been used in a number of mapping anthe International FMF Consortium (1997) Ancient missense muta-
positional cloning projects to date (e.g. The International tions in a new member of the RoRet gene family are likely to cause
FMF Consortium, 1997; Southard-Sméhal, 1998) and  familial Mediterranean feveCell, 90, 797-807.
and identifying promising candidates that may be implicated nis,A.D., Touchman,J.W., Green,E.D., Dunham,l. and Pavan,W.J.

in the causation of human genetic or genomic disorders.  (1999) Comparative analyses of Beminant megacolon-SOX10
" genomic interval in mouse and man. Mammalian Genone, in press.

Staden,R. (1996) The Staden sequence analysis padkide.
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