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Can simultaneously provide:

Long Reads
= Average read lengths many tens of kb

High Accuracy
- Free of systematic errors
= Achieves >99.999% (Q50)

Uniform Coverage
- Least GC content and sequence complexity bias

Single-Molecule Resolution
- Long reads with high single-molecule accuracy
- Resolve complex mixtures

Epigenetic Detection
- Characterize epigenome
- No separate sample preparation required
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Oct 2018
PRODUCT RELEASES OVER THE LAST SIXYEARS ~~ swiwe
e Seq“?'p‘jj;e(ase » SMRTCell 1M v3
Increased throughput

Oct 2015

by over 2000-fold

Apr 2015
Mar 2014
Sept 2017
Aug 2016 Sequel v5.0
Apr 2013 Sequel v3.1 « 2.1 Chemistry
* 1.2.1 Chemistry
: -u. Oct 2014
Nov 2012 ‘ Ot
Sy (- _ up to 20 Gb/Cell (gDNA)
* Stage Stat Jan 2013 " . ; )
@ = up to 50 Gb/Cell (amplicons)
131 . ):;3--1: ??u ©
= T R .
® ! aghend ese x 12 Cells/machine run

Feb 2012

up to 0.6 Tb per machine run




SEQUEL SYSTEM 6.0 RELEASE

- Software:
- Sequel ICS 6.0.0
- SMRT Link 6.0.0:

‘ - Structural Variant Calling
[ = Support for additional variant types: inversions, translocations, and
v

small indels >20 bp
- Basepair-precise variant calls
- Faster runtime and more scalable workflow

- Release of Iso-Seq 3

@v- - Faster runtime, improved stability and scalability

= Unified support for demultiplexing

BIO"




@ PACBIO"
SEQUEL SYSTEM 6.0 RELEASE

- Software:

- Sequel ICS 6.0.0
- SMRT Link 6.0.0

- New consumables:
Template Prep Binding Kit & Internal Control Sequencing Plate SMRT Cells

3.0 (4 Rxn) 4/Pack)

Sequel Binding Kit 3.0
Sequel DNA Internal Control 3.0

Sequel Sequencing Plate {smm Cell 1M v3
(

3.0 (8 Rxn) (4/Pack)

DD

Sequel Sequencing Plate {smm Cell IMv3 LR

SMRTbell Template Prep Sequel Binding Kit 2.1 Sequel Sequencing Plate 2.1v2 SMRT Cell 1M v2 (4/Pack)
Kit Sequel® DNA Internal Control 2.1 (8 Rxn)

SMRTbell Express Sequel Sequencing Plate 2.1 SMRT Cell 1M v2 LR
lemplate Prep Kit (8 Rxn) (4/Pack)
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NEW CHEMISTRY PERFORMANCE

v 6.0 v 5.1
Large-insert libraries

= Throughput per SMRT Cell: up to 20 Gb up to 10 Gb

- Average read length: up to 30 kb up to 20 kb




EXAMPLE: ~35 KB INSERT HUMAN LIBRARY
m >=N50
300000 4 W >= N9
’g; 250000
§ 200000 +
T
g 150000 4
é 100000 +
50000 4
0 0 20600 40000 60000 80000 100000 120000 140(j&)
Read Length
Number of Bases 15 Gb
Number of Reads 542,168
Pol. Read Length (Mean) 29,047 bp
Pol. Read Length (N50) 43,868 bp




150000 4

100000 A

Density (Bases Read per Unit Read Length)

50000 4

300000 A

250000 4

200000 4

10 hr m >=N50

W >=N95

0 20000 40000 140000

60000
Read Length

80000 100000 120000

EXAMPLE: ~35 KB INSERT HUMAN LIBRARY

Number of Bases 15 Gb
Number of Reads 542,168
Pol. Read Length (Mean) 29,047 bp
Pol. Read Length (N50) 43,868 bp

Density (Bases Read per Unit Read Length)

300000 A

250000 4

200000 +

150000 A

100000 +

50000 +4

20 hr .

0 50000

100000

150000
Read Length

200000

>= N50
>= N95

250000

Number of Bases 17 Gb
Number of Reads 560,997
Pol. Read Length (Mean) 31,384 bp
Pol. Read Length (N50) 48,112 bp

BIO’




NEW CHEMISTRY PERFORMANCE

Consensus accuracy:
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Sequence coverage

60

o
o

F <N
o

30

N
o

o

o

10

20

30 40 50 60 70

Percent GC content

80

90 100




NEW CHEMISTRY PERFORMANCE

v 6.0 Via.1
Shorter-insert libraries
= Throughput per SMRT Cell: up to 50 Gb up to 20 Gb
- Average read length: up to 100 kb up to 40 kb

Pre-extension: - @ - ‘67 Subread 1

7.4
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4 ‘k'.\
/ 3 WU OUYEONBYONNEY SMORUNOBYNUANO NS YYD WY soN¥NewVIVeY suwove
1
{
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i
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1 e -

SUbl'ead ) eesvvwevavewvey S¥OAUNER YU NININY S0V NRYY RNV NSV OOV NNOYS

- Expedite polymerase into rolling circle synthesis
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- Ensure undamaged template Circu/a{‘ consensus sequence

BIO®
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NEW CHEMISTRY PERFORMANCE

v 6.0 Via.1
Shorter-insert libraries
= Throughput per SMRT Cell: up to 50 Gb up to 20 Gb
- Average read length: up to 100 kb up to 40 kb
\ NUONUNEANANANVEYRMARUNORNVY AN NNARYYNONR Y PONYNONVANOYSUNIYS
g 25. 9 passes fOI’ QBO (999%) QT T LT T T Y e T T Y LT T T Y P T PP T T TT T
3 4 passes for C?ZO (99%) Q| mmsmsamnn——
= / | PresvvuevavenvevevssvvesuraveuvsOTRIVOYY RN NSV OOV SN NOYS
| | | Circular consensus sequence




NEW CHEMISTRY PERFORMANCE

S
# Q30

CCS reads

V5.1

up to 20 Gb
up to 40 kb

Shorter-insert libraries s

= Throughput per SMRT Cell: up to 50 Gb
- Average read length: up to 100 kb
sert:Slze Morti:st)ime cci?zgds

1,000 10 570,000

2,000 10 500,000

5,000 20 400,000

10,000 20 250,000

525,000

400,000

300,000

125,000
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HG002 SINGLE NUCLEOTIDE VARIANT DETECTION

accurate 15 kb CCS reads

i
SNV concordance with GIAB benchmark set in high
confidence regions (2.35 Gb)

GIAB Benchmark GATK HC on CCS

| 13372 (FP)

99.6% recall
99.6% precision

GATK HaplotypeCaller 11164 (FN) IR

GATK Filter Variants




GIAB High Confidence regions

GIAB lllumina 2x250 Alignment

WhatsHap phased CCS reads

Gene Annotation

Segmental Duplications

CCS Phase Block

DETECTING ALL VARIANT TYPES, PHASED

/ - —

|
GIAB High Confidence call V’H e
GATK Calls on CCS Data [T

Aligned contigs*, Falcon assembly

| (i1
I T Imiri Wurim T 1m mu
) I ] I
. il | | i 1 N ) |
: £ R RS e R
:ll"v":l . . tan
vee: gt
g e 37
ey Ve
= 08 I § - - " veoms :
e Sben e ' ! : 4 gt 41 -
I-‘ LI N T LI . .|' --
- ! y I |
Wy ! Fil | LY TN
g niEre I ITn | I In
11 | 1 | I 8l
1 | ] | 2l
1 I IIE0 0 T
1 (I A I
I 1 I |
g1 I ] I
I 1 i I |
b I 1
I | |
g1 I i
b i
1 I 1
I 113 I 1
< 3-31ral 1=K | I ]
I I I- ) § I I 1
I ]
I I I
i I
g1 I
I |
i
i
'
i
TRD ¢ Wi 1
i 14 B 1
" 114 | ] )
o114 | 1
| I4 B 1
114 6 1
114 o i1
114 i nu
— — 41 -850 -85 -0 - @

CYP2D6

chr22:42,135,344-42,145,873

BIO
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@ SACBIO"

A NEW PARADIGM FOR HUMAN WGS - DRAWN TO SCALE
High-accuracy, 150 bp NGS read

High-accuracy, 15,000 bp PacBio CCS read

. Oct 10, 2018
NGS PacBio Pacific Biosciences Announces a New
SNPs

Paradigm in DNA Sequencing — Highly
Accurate Single-Molecule Long Reads
SVs

Significant Enhancements to Sequel System Enable >99% Accuracy for Single-
Molecule Reads up to 15 kb; Throughput Increases by 2- to 4-Fold

Allelic phasing

MENLO PARK, Calif., Oct. 10, 2018 (GLOBE NEWSWIRE) -- Pacific Biosciences of
California. Inc. (Nasdaq:PACB). the leading provider of high-quality sequencing of
genomes, transcriptomes and epigenomes, today announced major enhancements to its
Sequel® System, including a new version (6.0) of its software, new consumable reagents
(3.0) and a new SMRT® Cell (1M v3)

Confident alignments

Combined, the enhancements in the Sequel System 6.0 release improve the performance
and affordability of Single Molecule, Real-Time (SMRT) Sequencing by providing individual
long reads with greater than 99% accuracy, increasing the throughput up to 50 Gb per
SMRT Cell and delivering average read lengths up to 100,000 base pairs, depending on
insert size. These improvements are expected to greatly improve the accuracy and cost

L N N N R N

Even coverage without dropouts
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@ PACBIOT

PACBIO ROADMAP 2018+

« March 2018 2.1 binding kit and 5.1 software with
increased yields on SMRT Cell 1M

v May-2018 Multiplex bacterial assembly

« October 2018 Chemistry update to increase throughput
and accuracy, application updates

Early 2019 V2 Express library preparation

2019 and beyond Significant throughput increase from
SMRT Cell 8M




SEQUENCING WITH THE SMRT CELL 8M

Early data with prototype cells:

Long-insert samples:

METRICS iMm 8M - human 8M - human

15 Gb 96 Gb 99 Gb
4,350,437 5,089,596

Number of Bases
Number of Reads 542,168
Pol. Read Length (Mean) 29,047 bp 22,079 bp 19,451 bp
43,868 bp 36,813 bp 33,088 bp

Pol. Read Length (N50)




SEQUENCING WITH THE SMRT CELL 8M
Early data with prototype cells:

Long-insert samples:

8M»- B.subtilis

METRICS 8M - human 8M - human 8M - E.coli

@ PACBIO"

8M - rice

118 Gb
5,997,224
19,303 bp
32,932 bp

86 Gb
5,362,197
15,952 bp
27,815 bp

99 Gb
5,089,596
19,451 bp
33,088 bp

15 Gb
542,168
29,047 bp
43,868 bp

96 Gb
4,350,437
22,079 bp
36,813 bp

Number of Bases
Number of Reads

Pol. Read Length (Mean)
Pol. Read Length (N50)

85 Gb

5,095,529
16,758 bp
28,975 bp

3500000 4 >= NSO

B. subtilis  :

. ‘
E. coli . e 2000000 {
1750000 . B >=N5 >= N9S
3000000 { 1750000 {

. 1500000 1 -
g i B 15 |
g £ 2900000 4 : 1500000
= 1250000 4 - -
o J L]

& £ 1250000 1
. « 2000000 4 a
S 1000000 4 5 =
% % % 1000000 4

& 3
- o 1500000 { ~
% 750000 { 2 3
k! & & 750000 4
o 5
g % 1000000 { b
T %500 B WV o T
@ 5000001 - % 500000 4

250000 4 500000 1 0000
)
0 20000 40000 60000 80000 100000 120000 140000 40000 60000 80000 100000 120000 140000 20000 40000
Read Length Read Length

0. sativa - s

60000
Re

ad Len:

80000 100000 120000
gth

140000

N50
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SEQUENCING WITH THE SMRT CELL 8M
Early data with prototype cells:

BIO’

*
10-12 kb human CCS template: RUALISS 1M 8M 8M

Number of Bases 44 Gb 320 Gb 318 Gb
Number of Reads 517,746 4,053,000 3,725,756
Pol. Read Length (Mean) 84,420 bp 78,877 bp 85,294
Pol. Read Length (N50) 167,267 bp 166,571 bp 173,706

g =i — Number of >Q20 Bases 21Gb

% 1250000 Number of >Q20 Reads 1,855,642

%—: 1000000 . 60000 CCSinsertLength(Mean) 11,322bp

%f E CCSRead Score (Mean) 99.8%

%_5 500000 | '

5 | P “l lli[l"lr. :
o 50000 100000 150‘0‘23[‘ L:SS(C::)&’)DD)}SOOOO 300000 350000 400000 20 30 40 i Guiet 50 60 70




PACBIO HUMAN WGS ROADMAP

M Structural Variation (Low-fold WGS)
M Calling All Variants (High-fold WGS)

2017
2015 2016 _

FRRT
# o L)

2018

44

AT

2019

-
FRT
AR

- - - -
- e - =

e
T
T
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Today: Large variant detection
in populations and individuals

Tomorrow: one WGS assay

PacBio SMRT Sequencing




