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Introduction

=*SVS 7 has been
adopted by hundreds
of client organizations
worldwide.

=GenomeBrowse has
2,500 registered
users.
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= Human genome
= Plant DNA
=  Animal DNA
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Also use genomic
iInformation to:

Diagnose diseases

|dentify best
treatment options
for patients

Currently need to be
a “computer science”
whiz before they can
begin analyzing data

SVS reduces the
initial hurdle to enter
the field



Introduction

= Sequencing technology
becoming cheaper

= Scalabllity is key
= Sample sizes are increasing
= More data per sample

*"Improvement of:
- Data management

- Data import and
manipulation capabilities
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Introduction

Company maturity:
= Service engagements

*Deeply ingrained in the
community

= Hosting webcasts

=\\Vebsite becomes
knowledge hub
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The Next Chapter of Golden Helix: Qur Launch of SVS 8

n March 10, 201

Today is a big day for us. Todsy we are lsunching [JV1] a major release of owr flagship product, SHNFP
& Variztion Suite (SVE), to the general public. SVE 8 iz 3 substantial improvemeant ovar the pravious
release in 3 number of dimensions (se= detailed discussion on our What's New pags).

We've come 3 long way.

Ower five years ago, in Movember 2008, we introduced SV5 T as a powerful tool to conduct
next-generation sequencing and GWAS studies. Since then, we have besn adopted by hundreds of
client organization worldwide. 5V5 is being usad by leading research organizstions in the US, Canada,
Latin America, Asis, Australia, Africs, and Europe.

About one and a half years ago, we launched the first version of owr free, standslone genome
browsar. This tool was designed to help ressarchers to visw large ssquencing files slongside public
annotation databases in a fluid and intuitive way. Over 2,500 ressarchers in our figld are using
GenomeBrowse today.

As customars have ssen the intuitive way GenomeBrowss sllows them to navigats through extensive
datsbases and large amount of dsts, we have been ashed to bring the same visuslzation ook and
feel to SVE (which is the biggest change for SVE B). This becomes increasingly important as SVS is
sdopted outside of our traditional aedience.

Our primary wsers ars researchers who anahyze human, plant, or snimal DNA to study diseases and
traits. Our software is alse used in clinical settings where scientists are working hand-in-hand with

their clinical counterparts to use g tio o i and identify best
treatmeant options for their patients. In addition, we se2 3 third group of users becoming incrazsinghy
important: wnds d= and grad s who are leaming how to conduct anahytics work. Here,

the ease-of-use of our platform reduces the initial hurdle to enter the field. |t eliminates the need for
3 student to become 3 biostatistics whiz before they can begin anahyzing data and focusing on the
science behind it.

Another major topic that we addressed in this release is lability. As il hinvolk has
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History
New Annotation Infrastructure
GenomeBrowse Grows in Its Utility

What's New in GWAS Analysis

5% Conclusion
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Background

= Golden Helix
- Founded in 1998
Genetic association software

Analytic services

Hundreds of users worldwide

Over 800 customer citations in scientific
journals

= Products | Build with My Team

- SNP & Variation Suite (SVS)
- SNP, CNV, NGS tertiary analysis
- Import and deal with all flavors of upstream data

- GenomeBrowse

- Visualization of everything with genomic coordinates.
All standardized file formats.

- RNA-Seq Pipeline

- Expression profiling bioinformatics
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Historical Context

MLM

HT 6 SVS 7 7.3 7.5 7.7 7.7.8
® ® ® ® ® ®
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2007 2009 2010 2011 2012 2013
SVS 8
May Mar Sep Mar
2011 2012 2012 2013
® ® ® ®
Design Beta 1.0 1.1

VCF
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Integrated Product Solution
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History

New Annotation Infrastructure

/8 \What's New in GWAS Analysis

5% Conclusion

GenomeBrowse Grows in Its Utility
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Annotations

= Annotations are the cornerstone of DNA
analysis and interpretation
= Our rebuilt infrastructure results in:

- New file format that provides compressed
files with richer usage and indexed search

- New Convert wizard

- Update Annotation and Filtering
workflows to utilize these sources

- Redesigned data repository with the
future in mind
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File Format

= Amazing in-place
compression with column -
- All 1 Want for Christmas Is a New File Format for m

data storage techniques Genomics
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Convert Wizard

= Supports new file formats —
every type of file we have seen,
we can convert

* Preview your data as you go

= Document your data source in
the wizard or afterwards

= Curate your own genomes

= Easy to share your results — just
one file
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Annotation Workflow

= Pick all your
annotations up front,
be guided through
choices on each one

= Annotate smaller
datasets over the
network

= Chain your filters

GOLDEN HeL:X
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Select Source m

Select all sources to be used for annotation and/or filtering

For each source selected a separate dialog will appear with options available for that source type.
Drag sources to change the order in which the filters are applied.

S OMIM Genes, UCSC | | Add Track(s) |
[}y RefSeq Genes, UCSC

|||||||| MHLET ESPE5005I-V2 Exomes - Variant Frequencies 2013_03, GHI

”””h 1k Phase1 - Variant Freguencdies 2012_04_26 v3 with MajorMina...
|||||||| dbMSFP M5 Functional Predictions w2.0, GHI
lillly Clinvar, ncer

Choe ) [t ) [

Filter by Variant Options |

All variants will be annotated against:

1ki5_Phase1-Variant_Frequencies-2012_04_26_v3_with_Major_Minor-GHI_GR.Ch_37_Homo_sapiens.idf
Filter

Remove variants () Found in source
(7) Absentin source

@ According to threshold

All Individuals v| s [>= ~|

0.01

[ Next> |[ cancel J[ rep |




Data Repository

= Have hierarchy and most
Important use versioning

= We never delete a previously
published data source. Access
any version at any time.

= Fast and easy streaming, or
download using our new
downloader

= Documentation built in

= Historical repository converted
to TSF, but your existing files
will continue to work.

GoOLDEN HEeL:X
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i My Sarmple Data
2 - External Hard Drive
v Ei Local
— - ser Annotations
¥ @ Public Annotations
E? Azzembly
EJ Genes and Regulation
E? Microarray Probe Mappings
- E? YWariation and Function
hd Exarmple Samples
& CEPH 1463 Trio - High Cowerage Exomes
@ EA Breast Cancer 12,50 RNA-Seq
— @B EA Breast Cancer 25M RMA-Seq




[Demo]
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History

New Annotation Infrastructure

3| GenomeBrowse Grows in Its Utility

What's New in GWAS Analysis
Conclusion
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Data Source Library

J Data Source Library (=] [

+ - Locations 4 @ Public Annotations <}

* Re-imagined e —

atest  PlotData 4

Home - Tpe Soe Ose U 5
B Deskiop 11l 1KG Phasel - Variant Frequencies 2012 04_26 13 with Major/Minor, GHI Veriant 346 2012-06-02 rfsi//data.golden..
, » B CEPH_Trio_Exomes H\”H\ 1kG Phasel - Variant Frequencies 2012 04_26 3, GHI Variant 276G 2012-06-02 rfs://data.golden...
e O e OWS e S a a v BB toal 1 AceViewGenes, Aceliew Gene 49M 2011-05-25 rfs://data.golden...
Affymetrix S00K, GHI Variant 5IM 2011-06-14 rfs://date.golden..

nom I P— il s bt e
B Affymetrix Cytogenetic 27M, GHI Interval 212M 2011-06-15 rfs:f/data.golden...
W GenomeBrowse Annotations.
- 1l Asfymetrix sps, GHi Variant 72M 2011-06-14 rfsif/data.golden..
W SystemAmnotations | | 1 Affymetr SNPS, GhHI Variant 171M 20110614 rfsi//data.golden...
& public Annotations | CCDS Genes, UCSC Gene 44M 2011-07-29 rfs://data.golden..
v (D Erample Semples Il Crinvar, Ncar Variant 15M  2013-05-09 rfsi//data.golden..
@ CEPH 1463 Trio - High Cove.. CNV, DGV Interval 13M 2011-05-26 rfsi//data.golden..
@ EABreast Cancer 125M RN.. Il cosmic Mutations 2013 03, GHI Variant 248M 2013-04-04 rfs://data.golden...
. . — & EABreast Cancer 25M RNA-.. X cytobands, ucsc Cytoband 128K 2010-10-26 rfs://data.golden...
X cytobands, ucsc Cytoband 128K 2010-10-26 rfs:f/data.golden...
-

B GLNSFP Gene Annotation with Entrez Gene Coordinates 20, GHI  Interval 23M 2013-03-01 rfs:f/date.golden..
S dbNSFP Genes Known o Likely Recessive v2.0, GHI Interval 13M 2013-03-01 rfs:f/data,golden..

1l d6MSFP NS Functional Predictions v20, GHI Variant 846 2013-04-29 rfs//data.golden...

preview of documentation e

& ppiic Annotations

RFS.

- Easily add permanent B
folders to be in your librar
(with ability to be recursive)

- Browse any folder to
quickly find a plottable
source

GOLDEN HeL:X
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Save as Image

i
[ save As Image =

= Have had people tell us that they S ————
love GenomeBrowse as its e
renderings are better than
publication quality

Top 10 px

Left 10 px

Right 10 px

Bottom 10 px

= Needed a flexible way to export
that beautiful rendering

= We didn’t want to cut corners, and — =
the use cases are quite complex

= Have rewritten half of
GenomeBrowse to be in a flexible
architecture for all the plot rendering
to be laid out and rendered to
devices other than the screen.

= For this release, we have a
great start, but have more
to come
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[Demo]
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History

New Annotation Infrastructure

¥ GenomeBrowse Grows in Its Utility

5% Conclusion

What’s New in GWAS Analysis
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Haplotype Trend Regression

= Haplotype Trend Regression
one of our most requested
features from our HelixTree
line that wasn’t supported in
SVS 7

= Now SVS 8 has HTR with
more:

- Marker blocks
- Covariates

- Can use binary or continue
dependent variable

GOLDEN HeL:X
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" | Haplotype Trend Regression

=

Case/Control dependent variable: Phenotype 1 - Binary (238 cases and 230 controls) Haplotype Trend Regression

HTR. Parameters | Advanced Parameters |

Stepwise Regression
P-value cutoff: @ Backward elimination

Haplotype Estimation Options

Estimate frequencies using () CHM @ EM
Maximum EM iterations: 50

EM convergence tolerance:  0.0001

Frequency thresheld: 0.01

Impute missing values for haplotypes

Haplotype Block Definition

@ Use precomputed blocks

Sheet: | | [select sheet |

Block column: Choose... -
Status: No valid blocks selected

() Use all markers as single block

() Use a moving window of markers

@ Fixed window size: # of markers: I:I

Dynamic window size in kilo-base pairs:

kb [] with max markers: \EI

Forward selection

Haplotype Trend Regression Options

@ Compute significance of full mode! induding fixed covariates
() Compute significance of full model vs, reduced model

Fixed Covariates

Contains the following covariates:

Add Covariate

Add Interaction
Remove Selected

Clear List

NOTE: Samples with
missing covariate values
will be dropped.

[ Hep | [Restore Options ™ | [save Options ™ |

i
j




[Demo]
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Other New Features

= st by Marker GOIEETE
QUICK LINKS What's New in SNP & Variation Suite 8

. . P Request Evaluation Wielcome to Viersion 8 of SNP & Varistion Suits (SVS), an integrated collsction of user-frisndly, vt
S ' l = - powerful analytic tools for i hy and ] genomic and
. D N A b e A I t I O S |=] Request Pricing phenotypic data. Version 8 of SVS improves on many of the things you love sbout Version 7 and
Package Selection Guide offers a plethora of new features that truty eam it the distinction of a version upgrade.

W What's New

E Email or Gzl Taking Visualization to the Next Lewvel

Classify by Inheritance s S ——

35 an intuitive way to view DMA-z=g and RMA-z=g pile-up and coverage data. As 3 fres, stand-zlone product,
‘GenomeBrowse gquickhy gsined popularity and todsy bossts over 2,500 users.

. ) Since then, users of SNP & Variation Suite who also wanted to see visuaslizations in GenomeBrowse had to manage with
SNF & Variation Suite & clunky copy-and-pasts workflow to gt data from one product to the other. Additionally, whike SVS did have a genome
browser, it was not sble to provide the user that could.

Calculate Alt Read Ratio —

Score Variants by e

PBAT Analysis

Mot amymore.

Version & of SNP & Variation Suite takes visualization to a whole
new level with the integration of GenomeBrowse for viewing any
data in genomic space inside of SV5. Import your dsta once and
have it at your fingertips for filtering, quality assurance, analysis,
and then visuslzation with just one click. If you haven't yet tried
‘GenomeBrowse, expect 3 fluid interface with easy-to-use controls.
such a5 zooming vis the mouse scroll wheel a5 well 3= powerful
options for changing the view like the ability to =t the y-adis.

And when you are ready to publish, save your GenomeBrowss
window 35 3n image in 3 variety of file formats including PNG,

Dominant Model - T smnm | e

Filter based on VCF
Quality Metrics

Improwving the Way Data Is Handled

With tl\e relesze of SWE Version 8, annotation tracks will now be in 3 completehy

i file format: TSF ing the old IDF file format). While the details
are pretty cool, what you really need to know is that TSF gives the user more
efficient data storage (st times up to 80% smaller file sizes) while providing an
expanded number of field types and integrated field and source level
documentation.

The conversion to TSF file format gave us the opportunity to creste an all new data
‘conversion wizard that can accept, churn, and spit out slmost anything you throw at 3
it. The benefit? The ability to make 3 custom annotation track in no time flat. (Qur = ]
in-houss data curation team loves it}
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Updates are always
free for customers

=  Emall
Info@aqoldenhelix.com

= Request an evaluation of
the software at
www.goldenhelix.com
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Questions?

Use the Questions pane in
your GoToWebinar window
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Azk Questions Here

Send Privatety Send to Al
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