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FORWARD LOOKING STATEMENTS

All statements in this presentation that are not historical are forward-looking

statements, including, among other things, statements regarding the

attributes and sequencing advantages of SMRT® technology and the SequelÊ

System, market opportunities, expectations regarding research and

development plans, product development including, among other things,

statements relating to future availability uses, quality or performance of, or

benefits of using, products or technologies, product improvements, updates,

and other future events. You should not place undue reliance on forward-

looking statements because they involve known and unknown risks,

uncertainties, changes in circumstances and other factors that are, in some

cases, beyond the Companyôscontrol and could cause actual results to differ

materially from the information expressed or implied by forward-looking

statements made in the presentation. Factors that could materially affect

actual results can be found in our filings with the Securities and Exchange

Commission, including our most recent reports on Forms 8-K, 10K and 10-Q,

and include those listed under the caption ñRiskFactors.òThe Company

undertakes no obligation to revise or update information in this presentation

to reflect events or circumstances in the future, even if new information

becomes available.



SYSTEM & CONSUMABLES REVENUE STREAMS

Sequel Instrument Chips & Reagents



ABSTRACT

The human genome is arguably the most complete mammalian reference assembly, yet more than 
160 euchromatic gaps remain and aspects of its structural variation remain poorly understood ten 
years after its completion. To identify missing sequence and genetic variation, here we sequence 
and analyse a haploid human genome (CHM1) using single-molecule, real-time DNA sequencing. 
We close or extend 55% of the remaining interstitial gaps in the human GRCh37 reference 
genome--78% of which carried long runs of degenerate short tandem repeats, often several 
kilobases in length, embedded within (G+C)-rich genomic regions. We resolve the complete 
sequence of 26,079 euchromatic structural variants at the base-pair level, including inversions, 
complex insertions and long tracts of tandem repeats. Most have not been previously reported, 
with the greatest increases in sensitivity occurring for events less than 5 kilobases in size. 

Resolving the Complexity of the Human Genome Using 

Single-Molecule Sequencing

Chaisson, Mark J P and Huddleston, John and Dennis, Megan Y and Sudmant, Peter H and 

Malig, Maika and Hormozdiari, Fereydoun and Antonacci, Francesca and Surti, Urvashi and 

Sandstrom, Richard and Boitano, Matthew and Landolin, Jane M and Stamatoyannopoulos, John 

A and Hunkapiller, Michael W and Korlach, Jonas and Eichler, Evan E

SMRT SEQUENCING CHARACTERISTICS

Long Reads

- Average 

- Up to 20,000 bases (genomic)

- Up to 30,000 bases (amplicon)

- Longest >200,000 bases

High Consensus Accuracy

- Can achieve >99.999% (Q50)

Uniform, Unbiased Coverage

- Lack of GC% or sequence 

complexity bias

DNA Modification Detection

- Epigenome characterization

ABSTRACT

Background: DNA sequencing technologies deviate from the ideal uniform distribution of reads. 
These biases impair scientific and medical applications. Accordingly, we have developed 
computational methods for discovering, describing and measuring bias.

Results: We applied these methods to the Illumina, Ion Torrent, Pacific Biosciences and 
Complete Genomics sequencing platforms, using data from human and from a set of microbes 
with diverse base compositions. As in previous work, library construction conditions significantly 
influence sequencing bias. Pacific Biosciences coverage levels are the least biased, followed by 
Illumina, although all technologies exhibit error-rate biases in high- and low-GC regions and at 
long homopolymer runs. The GC-rich regions prone to low coverage include a number of human 
promoters, so we therefore catalog 1,000 that were exceptionally resistant to sequencing. Our 
results indicate that combining data from two technologies can reduce coverage bias

Characterizing and Measuring Bias in Sequence Data
Michael G Ross*, Carsten Russ, Maura Costello, Andrew Hollinger, Niall J Lennon, Ryan Hegarty, 

Chad Nusbaum and David B Jaffe

ABSTRACT

DNA modifications, such as methylation guide numerous critical biological processes, yet 
epigenetic information has not routinely been collected as part of DNA sequence analyses. 
Recently, the development of single molecule real time (SMRT) DNA sequencing has enabled 
detection of modified nucleotides (e.g. 6mA, 4mC, 5mC) in parallel with acquisition of primary 
sequence data, based on analysis of the kinetics of DNA synthesis reactions. In bacteria, genome-
wide mapping of methylated and unmethylated loci is now feasible. This technological advance 
sets the stage for comprehensive, mechanistic assessment of the effects of bacterial DNA 
methyltransferases (MTases)-which are ubiquitous, extremely diverse, and largely 
uncharacterized-on gene expression, chromosome structure, chromosome replication, and other 
fundamental biological processes. SMRT sequencing also enables detection of damaged DNA 
and has the potential to uncover novel DNA modifications.

Entering the Era of Bacterial Epigenomics with 

Single Molecule Real Time DNA Sequencing
Davis BM1, Chao MC, Waldor MK.

ABSTRACT

Of the current next-generation sequencing technologies, SMRT sequencing is sometimes 
overlooked. However, attributes such as long reads, modified base detection and high accuracy 
make SMRT a useful technology and an ideal approach to the complete sequencing of small 
genomes.

CORRESPONDENCE

Pacific Biosciences' single molecule, real-time sequencing technology, SMRT, is one of several 
next-generation sequencing technologies that are currently in use. In the past, it has been 
somewhat overlooked because of its lower throughput compared with methods such as Illumina 
and Ion Torrent, and because of persistent rumors that it is inaccurate. Here, we seek to dispel 
these misconceptions and show that SMRT is indeed a highly accurate method with many 
advantages when used to sequence small genomes, including the possibility of facile closure of 
bacterial genomes without additional experimentation. We also highlight its value in being able to 
detect modified bases in DNA.

The Advantage of SMRT Sequencing
Richard J Roberts*, Mauricio O Carneiro and Michael C Schatz
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HIGH CONSENSUS ACCURACY WITH SMRT SEQUENCING



HIGH CONSENSUS ACCURACY WITH SMRT SEQUENCING

�³SMRT sequencing exceeds the consensus accuracy achieved by 

other sequencing methods because of the random nature of the errors. 

The SMRT sequencing achieves results with >99.999% accuracy �>�����@���´


