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Abstract Primer design Difficult Cases
With the completion of sequencing human and other genomes, scientists are now focusing on the discovery of Analysis of large datasets from several resequencing projects has allowed us to characterize features of sequences that are most likely to Effect of homopolymers on sequence quality This figure shows how a poly-T stretch in the amplicon interferes with the high quality
variations among individuals and populations. The process of resequencing or mutational profiling may be impact the ability to generate high quality data in both directions. Based on the results of this analysis, an algorithm was developed to sequence over the entire region (left). Further analysis of the amplicon using Agilent 2100 Bioanalyzer shows shoulders, indicating slippage
. . . . . . S T . i i . ring PCR generates multiple PCR pr: hown in the right panel. Retr ive analysis of from large r ncing proj h
expensive and tedious, including considerable time and effort on designing and validating the primers. Recently, we predict primer performance during PCR generates multiple PCR products, as shown in the right panel. Retrospective analysis of data from large resequencing projects has
) : . . . i . allowed us to determine that homopolymer regions of less than 10 nucleotides are not likely to cause data quality problems.
have developed an effective way to streamline the whole resequencing process, from primer design to the analysis Typical Results We present the typical sequencing result of an amplicon in the forward (top) and reverse (bottom) direction.
and reporting of variants. The performance of hundreds of thousands of PCR primers has been analyzed, using e I — . q
millions of sequence trace files. This information was used to select primer sequences with a very high probability of Asplied ST T L S T Rt - jf |
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are under development. We will present typical results, and also show how sequencing results are affected by various B B e L O 4 P e e ot | “ “H
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Primers designed for a typical Resequencing Set (RSS). The target region of the Resequencing Amplicons (RSA, shown in yellow = e s e o e ek e o e . . . . . .
g ypical Beseq & Set ( ) Hrect reston sesequencing Amp ( . Y ) Detection of heterozygous indel mutations with VariantSEQr™ system Only sequence based resequencing systems have the
have been designed to provide complete coverage of promoter regions (red), intron/exon junctions (green/blue boundries) and all exons 794 - . : . . . . o
. i i . . ability to detect indels of any size. Indels produce clean sequence to the point where the deletion or insertion occurs, then exhibit
(blue). The regions flanking the target regions (represented in green) are part of the amplicons but may not always have data of the 0 . : . .
: . i } Lo ; . : ) : ) : double sequences after that. Specimen 2, right panel, has a heterozygous insertion of four bases (TGAA) at base 370.
desired high quality. Each PCR primer is tailed with priming sites for either the M 13 universal forward or reverse sequencing primer to
simplify sequencing reaction set-up and standardize sequencing reaction conditions. oL e e e @HDS'QT;ZZ'f(;fj;:lszal%m'f:::_ljgx'fj::lzmDEE:;[ ) e T B e I — I
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PCR primer ~E B RSA Primer dimer Secondary priming site in template
208 The trace below shows two sequences for the first 70 bases. This Another cause of secondary sequence is a secondary priming site
is due to primer dimer, where one primer serves as template for the on the genomic DNA template. The second PCR product may be
Workflow of the VariantSEQr™ Resequencing System. The system has been designed to fit the workflow of a typical resequencing TAACTGAFAGCAGIGTFTIAFAGAICACIAG I CATCCCTTTYA CAGTA AT GFCTAGACGFCFGAIGTTF AR TCG TAFCATTIG 1 AITTIAAGGIFTIT 1 TG TIAG! A TIAZ AT TCTGAF A FTFCTI T ICH TTIAGAATCTCAT] ogher prlmf;r_ during t_he PCR1 amplification. The sequence beyond s}rlpaller (ashshown below)dor lirger(ithgn thz primary product. In
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laboratory. Optimized protocols are provided for PCR amplification, PCR clean-up, sequencing reactions, and sequencing reaction clean- L the primer dimer region is clean. this case, the primers need to be redesigned.
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PCR reaction: 1
gDNA® Lol Effect of GC Content in PCR and S i S in PCR and ing is related to GC content, wh li is > 60% AnalySlS
. ® . . . L ecto ontent in an equencing. dSUCCESS 1n and sequencing 1s related to content, when an amplicon 18 > (0]

évmtphTaq Gold™ PCR Mater Mix (5)2 K } Clean-up sequencing reaction: 96-well ethanol precipitation GC. Using standard PCR conditions, for amplicons with > 72% GC, successful sequence generation is rare (below, left). We are For inf i Ivsi ter by Amiali Pradhan: P86-M Mitochondrial DNA Data Analvsis Usine SeqS ® Soft 75

ater s 1. Mix 2.5 pl of 125 mM EDTA to each 10 pl sequencing reaction, experimenting with new PCR conditions to improve the PCR success rate and sequencing length of read. A set of amplicons with GC Or Information on analysis, se¢ poster by Anjalt Fradhan. ) ttochondria ata Analysis LSINg Seqocape™ Soltware ve.
0% glycerol _ 1.6 ul 2. Add 30 pl of 100% ethanol and mix by inverting four times, content ranging from 72% to 84% were evaluated by using 20 gDNAs (below, right). These amplicons all failed under standard PCR
RSA primer mix (1.2 uM total) 2.0 ul 3. Incubate the plate a room temperature for 15 min, conditions. _ _ _
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Clean-up PCR reaction: Exo-SAP digestion § "R O P - ’ 200 2 resequencing sets have been validated using a combination of laboratory investigation as well as the application of an
PCR pmduc@g 10 pl 3730xI DNA Analyzer electrophoresis c & I d ’ - expert-trained computational system. Not only does this eliminate the need for time consuming and expensive PCR
ExoSAP-IT® (USB, PN 78200) 2 ul S » 5a00] 4 Co Liso 2 : . : . : : : .
Total 12 4l 2 £ $ . 5 primer validation, it also provides templates that will provide very high quality sequence data. Data analysis is greatly
37°C 30 min, 80°C 15 min, 4°C hold Item Setting E © S RPN . . i = simplified by the use of Sechape@ Software. This analysis p§9kage uses gene content derived from thf: Celera
Polymer POP-7™ polymer D : R . . Discovery System and public database and provided at no additional cost. This allows resequencing projects to be

Sequencing reaction: o . 2 100 ’ 50 automatically basecalled, assembled and aligned against a reference sequence for review and report generation.
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