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Introduction

Genome-scale DNA sequencing is a multistep process in which
large numbers of template clones are propagated, purified, sequenced and
analyzed on acrylamide gels. Concepts used in statistical process control
(SPC, Gevirtz, C. McGraw-Hill, Inc., 1994) can be applied to high-
throughput DNA sequencing to lower costs (T.M. Smith et. al. CABIOS
1997).

SPC is a quality assurance technique that is used to monitor
processes that have variability and uncertainties and identify how those
variations affect product quality. Itis administerd through process control
charts that graphically compare different variables in a process. SPC is
useful in reliabillity engineering, the analysis of failure data, sampling,
process monitoring and process control.

The Finch[TM]-Chromatogram Server, automates quality assurance
procedures to apply SPC in DNA sequencing. The phred base calling
algorithm (Ewing, B. et. al. Genome Research, 1998) is used to analyze
sequence length and quality in real time. Vector, E. coli and other
sequence contaminants are identified and annotated with cross_match
(Green, P,, unpublished). The chromatogram server monitors system
performance to address issues encountered when planning for higher
capacity. A web-based interface is used to control applications, enter
information, and view system reports. Data demonstrating SPC concepts
and applications of the FinchTM-Chromatogram Server will be presented.

4 Automated Data Analysis
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Example of an automated data analysis pipeline. Each chromatogram file, and resulting sequence is analyzed with different algorithms
(red text). The results (blue text) are stored in an embedded relational database tables. High level summaries are created using SQL

and graphically presented with CGI programs.

phred quality walue analysis

600 —

430

JE0 -

hazes
1

240 -

120 -

TR TRy - ¥
i Y, | o o | - i | b ] A i1

= b
S Y R e

chromat
A mlen ©OHD  + MO SO s 330 0 30

e - o L -
0 &1 1210 150 2410 00 FE0 ann GE 1 1oz20 1030 1140 1200  126EEd

4 Throughput Reports

Daily Total Number Of Chromats Scanned Per Machine
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Real time analysis of sequence data collected on ABD-377 sequencers and managed using an Oracle RDBMS.

Sequencer:
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SequUencer:
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Top. Number of sequences obtained per day per instrument (colors). Bottom. Quality analysis of the data plotted as fraction passing. Quality
values were obtained with the Phred basecalling software and a passing length for each sequence was calculated with PhdClip. Graphs were

created with JAVA applets using data obtained from an SQL query embedded in a CGI program (Mabhairis, G., Smith, T.M., Abajian, C., Slagel, J.,

Hood, L., et. al. 1997).
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4 Chromatogram Reports

Turning Information into Knowledge

Username: finch

4 difficilis Finch Server
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Phred Sequence Data

»bEd_02_b06 .51 CHROMAT_ID=15945
Tgctoccaggtcgactctagaggatocccagaaggatatatgggtagtnntattttttaact
Tgcagatttcatcctagtcttccagttatcgtttcctagocactoccatgttcccaagatag
Tgtaccaccccaaggactctoctotcattttotttacctggaocototttotactgaggag
Tagtggccttccatcagtagaagoccggatgttocttgtgtccgaaattggtgggttcttgg
Toctcactgacttcaagaatgaagttgocggaccctcacggtgagtggtacagttcttaaag
atgatgtgtccagagtttgttccttctgatgttcggacgtgttcagagthnacctocttet
ggtggattcgtggtttcgoctggottcaggagtgaagctacagacctttacggtgagtatt
acagctcttaaggcggcatgtctggagtttgttocgttoctooccgtetggagttgttcatt
cCctocctggtgggttocgtggtctocgotggottcaggagtgaagctacagacctctacggte
gJatgtttacagcagataaatgctatgcggacccaaagagtgagcagcagcaagatttatt
Tcaaagagcacatgtacaaagtttcacagcgtgaaggagaccagagcgggtttctgcttc
Tggctcaggcagoctgocatttttttttttatgttttttttttaagatggggctocttttca
ccaggttgat
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