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human genome in a single instrument run. Generating large amounts of data is now routine
and new technical advancements in accuracy and data management are becoming more
critical. This sequencing data was generated using both fragment and long mate-paired
library methodologies and sequenced at various read lengths. Indeed, human data supportive
of paired-end sequencing using fragment libraries showed enhanced resolution across the
genome with increased resolution when coupled with mate-paired annotation. In total, higher
throughputs per instrument run along with improved probe and ligation chemistry have
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enabled minus the 2-base encoded probe
sequencing errors are shown. The lower
error rates of the ECC data results in a
negative difference in error fractions. The
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The spectral purity or ‘satay’ plots are shown to highlight the SOLID™ chemistry improvements. The first 15
cycles of forward and 7 cycles of reverse are shown from a HuRef Fragment Paired-end sequencing run. A
higher proportion of beads are producing greater signal and better spectral purity across the four channels due
to improved ligation chemistry for both directions of sequencing.
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resulted in enhanced coverage with fewer sequencing gaps in both GC- and AT-rich regions, 075 um beads 0.75 um beads 075umbeads -t the longer read longths
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and a new sequencing instrument, the 5500XL. Figure 2. Smaller Beads Afford Higher Throughput TG TG CTTCCOAAGACTATCCIGCTARGIGITTT
- The new SOLID™ system improvements are being developed
S : : . for release on the new 5500 series instruments. The 5500 and
A Bead Density (61H) 100/100 successful panels B A The schematic in Figure 5 shows the Exact Call Chemistry (ECC) strategy. Following the normal 5 primer : v SSTIES ST o
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., RERRR E i rounds of SOLID 2-base encoded sequencing, an additional sixth primer round using a 3-base encoded probe : "
H : . : . : throughput enhancements in addition to read length, bead
i .' set is completed, forming a redundant error correction code. This probe set (1,3,0,3) can be considered 4-base : L N T
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Improvements to the SOLID™ sequencing system will provide higher throughput and greater 0 : encoded (4BE) because the color does not depend on base position 3 (due to the zero at position 3) and is system.
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accuracy over the previous SOLID™ 4 system. Higher throughput has been enabled with
smaller beads, allowing greater packing and increased number of reads during sequencing.
Optimized SOLID™ ligation chemistry has been demonstrated to allow read lengths of up to

75 bp during forward ligation sequencing. Furthermore, a new proprietary ligase has shown Sttt et bttt alataat ool ] ]
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improved reverse read chemistry for PE sequencing. The addition of the Exact Call Chemistry B R AR U R R D S . i CONCLUSIONS
sequencing strategy allows for error correction and provides highly accurate sequencing data.
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These improvements are Currenﬂy in deve|opment and will be enabled on the 5500x| series Smaller diameter beads afford higher densities with corresponding higher throughput. Sequencing of 0.75 um beads _
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SOLID™ sequencer. with a DH10B Fragment template was sequenced. Sequencing was completed on a SOLID™ 4 instrument with a Total Tags Found 609,894,785 634,160,054 Several improvements have been made to the SOLID™ system that affords increased throughput
development versions of small bead identification algorithms. Figure A shows a histogram plot of the distribution of Read Length 75 bp 75 bp and higher accuracy during sequencing. Higher density is achieved through smaller diameter
geag 3enSItlle|S: .aCFOS; 1?]0 rantiomly Ssmpl?d panelj- Thg atve{sge 2680' density aCFOStS the _S'ldz Wa%['490,9[f0'lob "o S MEes ReEE 81.9% 81.29% beads along with optimized bead finding and signal identification algorithms that allow

eads/panel. Figure B shows the number of mapped reads to the reference genome at varying densities with bo : : . ) NPT )

MATE RlALS AN D M ETHODS mismatches and 0-3 mismatches plotted. A linear increase in mapping is observed over 60,000 to 450,000 beads Coverage (Gb) 33.5Gb 34.5 Gb S_equen(_:mg of >300,’000 bead_s per panel. _Recent Improvements in ligation chemistry have
per panel. Image panels with densities above 450,000 beads per panel showed decreased mapping percentages. Avg no. of mapped reads per unique start points 112 112 yleldgd mcregsed signal-to-noise ratios \{thCh allow read Ilengths of upto 75 bp. A ngw

~ull lonath reads with 0 mismateh 135 760 270 (27 29 013661277 (41,59 proprietary ligase for reverse read chemistry has resulted in reduced errors, more uniform

SOLID™ Sequencing and Primary Analysis ufiiengtn reads with © mismatenes 790,270 (27.2%) 661,277 (41.5%) coverage and increased frequency of mappable reads for paired-end sequencing. Furthermore,

SOLID™ sequencing was completed on standard SOLID 4 systems using commercially Figure 3. Small Bead Sequencing Performance A Human sample fragment library was sequenced to 75 bp with Exact Call Chemistry. Mapping statistics are the addition of Exact Call Chemistry along with specialized decoding algorithms allows for error

available SOLID™ ToP reagents. SOLID™ 5500XL sequencing was completed usin shown with and without the addition of the sixth ECC primer. As errors are corrected, a higher number of reads detection and correction to provide high accuracy sequencing reads. Overall, these combined
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All SOLID™ beads were produced using standard protocols and reagents. HEATREER E N e —_—
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The graph in Figure 6 shows the comparison | 50 00% . . _ _
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slide. A 2 x 50 bp sequencing run was completed on a standard SOLID™ 4 instrument with 2 slides. The heat ma rom a p Human sampie Long Fragment | 40.00% ‘" B B B B BB i : : : : :
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magnified for greater bead resolution. A total of 6.6 x 108 beads were identified on this slide. The bead densities and mismatches are highlighted. The total meee © 2011 Lite Technologies Corporation. All rights reserved.

mapping rates are shown in the table. The overall throughput of this SOLID™ sequencing run was 105 Gb, mapping number of mapped reads is increased by 20.00% The trademarks mentioned herein are the property of Life Technologies Corporation or their
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