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Applications of results: The results of this study may be used to:
(1) anonymously evaluate the quality of sequencing results
relative to that achieved in other laboratories; (2) systematically
evaluate different instruments, chemistries and protocols when
considering either equipment purchases or modifications to
standard operating procedures; and (3) determine the causes and
solutions to technical problems.
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Figure 2. Analysis of pGEM as a Sequencing Template: Base Composition
and Secondary Structure. (Top) PGEM-3Z((+) base content. Base content
was calculated using a sliding, 20-base window starting at the M13(-21)
priming site. pGEM has an average GC content of 54%. There is a 55% T-rich
region from base +1070 to +1080. (Middle) Free energy AG values along the

number of errors for each machine type for different length of reads, starting
with base +1 to +40, and then the non-cumulative average number of errors
for every 200 base interval up to +840 bases. Errors are defined as any type
of error in base calling in the unedited sequence data, including miscalls,
insertions, and ambiguities. (Middle) The total average number of errors for
each machine type in the full range of +41 to +840 bases. (Bottom) Length
of read: total number of bases detected by phred. Accurate basecalls: total
number of unedited correct bases called by the ABI or LICOR analysis
software from base +41 to +1600. Quality: total number of bases assigned a
phred confidence value of Qx20 for each machine type.
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Figure 6. Effects of Dilution and Reaction Volume. The most common dilutions

and reaction volumes submitted to this study were analyzed for ABI BigDyes

sequence of pGEM. The value for 10 base windows was calculated starting at
the M13(-21) priming site. pGEM has an average AG value of 2.7 kcalimole
from base +1 to +1040. From base +1040 to +1080, there is a marked
decrease in average AG value to ~15.1 kcallmole. (Bottom) Inhibitory

terminator chemistry run on the 3774 and 3700 (n=68). The most
common ditutions of this anzym premix were: fll volume (8 i of enzyme promix|
in 20 ! total rxn), 1/2 volume (4 ! of premix in 20 w or 10 pl total rxn), 1/4 volume
(2l of premix in 10 g total rxn), and 1/8 volume (1 pl of premix in 10 I total rxn).

METHODS

secondary structure of pGEM from base +1040 to +1080. There is a 32 base
palindrome In the region from base +1040 to +1080,.

Throughput of

Participation in this study was solicited through electronic bulletin
boards. Participants submitted unedited chromatogram files of the
results of sequencing pGEM-3Z{(+) template with the M13(21) forward
primer. LICOR participants used the M13(-40) forward primer. Sequence
data was submitted anonymously via the web. Chromatogram files and
information about the sequencing conditions were collected on the NES
web site at http:/ines.biotech.comell.edulnes. Data from instrument and
reagent manufacturers was not included in this analysis.

“The base composition of the pGEM-32f(+) template from the
M13(-21) priming site was determined using SeqEd (Applied Biosystems,
Foster City, CA). Potential secondary structures of the pGEM template
were determined with eOST software (Mel, G. and S.H. Hardin, Nucleic
Acids Res., 28(7), E22), which identifies regions of self-complementarity
and determines free energy values for such regions. Submitted
sequences were compared to the known sequence using SeqEd.
Alignments were trimmed at the 5' end to base +1 from the M13(-21)
priming site. A script (Li Li, Albert Einstein Coll. of Med., Bronx, NY) was
used to count the numbers of errors. Substitutions (both miscalls and
ambiguities), insertions and deletions were considered errors.

ams were analyzed with phred software (Ewing, B. and
P. Green, Genome Res., 8,186-194). Phred assigns base calls and quality
values to each peak. The quality values correspond to the inverse
probability of a correct base assignment. For example, a quality value of
Q=20 corresponds to approximately 1 error in 102 or a 1% chance that
the base call is not correct. The number of base calls with specific
quality values was determined with arep (Brent Ewing, University of
Washington, WA). Statistical analysis was done with SPSS (SPSS,
Chicago, IL).

CONCLUSIONS

Different Machine Types

Hourly Throughput
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Standard Template: pGEM-3Zf(+) is an ideal sequencing substrate
from base +1 of the M13(-21) priming site up to base +1040. Inhibitory
secondary structure may substantially decrease the success rate of
obtaining read lengths longer than 1040 bases.

Machine Types: Longer well-to-read distance improves accuracy and
quality on all machine types with standard template. Most machines
give similar accuracy at less than 400 base read lengths. The

ABI 377-48 and the LICOR instruments give the best read lengths,
accuracy and quality . The ABI 3700 and 3100 can give overall
sequence accuracy and quality as good or better than the ABI 377-36.

Dye Chemistry: ABI BigDyes v2 show an improvement in quality
compared to results with previously available ABI dye chemistries.

Effects of Dilutions and Reaction Volumes: BigDyes dye terminators
maintain both accuracy and quality with the most common dilutions
and reaction volumes submitted to this study. BigDyes with reduced
reaction volumes or dilutions gave the best results overall with
standard template.

18,000

14,000
12000
10,000
8000
6000
4000 1
2000

Fbasesirwith G>=20 (mean  SEM)

A I I T T II4E S0 300 300 LICOR
% 48 364X 362X
Machine Type

Figure 4. Throughput of Diferent Machine Types. The number of high
quality bases that can be produced per hour by each machine type.
Tstrument throughput for sach sequence 1 dofined as. the tota number of
bases with a phred quality of Qx20)(maximum number of lanes possible to
run with that machine configuration)/(lanes used by the machine per
sequence)(run time).
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Ranking by Accuracy

Figure 7. Top Three Lab Submissions per Machine Type. Sequences were
ranked first by the number of errors from base 41-840 and then by errors from
base 41-1640. The most accurate sequence per lab for each machine type was
ranked. More information on the run conditions for all files are available on the
NES database web site. File names are anonymous identification numbers.
Phred Qa20: total number of base calls with this confidence value. LCR: longest
continuous correct length of read. DT: Dye terminator. DP: Dye Primer.
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