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Genedata Snapshot Gegsga[a(C‘)

Roots
Established in 19977 Privately Owned @ Headquartered in Switzerland = >10% year -to-year annual growth

Global Reach
125+ employees | Offices in Europe (Basel, Munich), North America (Boston, San Francisco) & Asia (Tokyo)

Dedicated to the Life Sciences
Innovative portfolio of enterprise systems supporting data rich & complex research processes

Domain Expertise
Experienced Ph.D. level experts coupled with efficient software engineering processes

Marquee Customer Base
Pharmaceutical, biotechnology, and other life science organizations
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Business Model Geczsgeﬁa(C‘)

SERVICES

LICENSES

A Turn -Key Solutions A Customized SW Development
A Modular Enterprise Systems A Data Analysis
A 1 - 1000+ users A Data Integration
A Subscription Model A Data Migration
A Regular Upgrades & Support A Hosting
Automating & Standardizing Optimizing Efficiency of
R&D Processes High -Value Generating Processes
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solutions in silico

Genedata Software Portfolio Genedafa@

Genedata Screener
for Plate -Based Screening
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Genedata Expressionist
for Omics Data Management

Genedata Phylosopher
for Translational Medicine

@ Genedata Biologics
for Biopharmaceutical R&D

Genedata Selector

for Strain Development

@ Genedata Analyst
for Integrative Statistical Analysis
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Genedata Expressionist i The Omics Solution cencaata(C)

Processing Integration
Analysis Statistics
Visualization Interpretation

Data Management

Biological
Understanding
and
Biomarkers

© 2013 Genedata CONFIDENTIAL 7



Refiner Array




Distortion activity Gegsgite(c*)

T> T T T

The Distortion activity identifies the presence of a non -linear relationship
between the uncondensed signals of the current chip and the corresponding
reference chip.

The distortion activity measures the variation between the centerline in the
Log-Log plot of the chip's signals and the signals of the reference chip.

For that, a LOWESS (locally weighted scatter plot smoothing) backbone is fit
to the data and compared to the diagonal line.

A straight line would be considered perfect and have a distortion value of 0.

A highly curved line would be considered to be erroneous and have a
distortion value larger than 0.0.



Gradient activity Gegsgate(c*)

o o Do Do

The Gradient activity identifies the presence of systematic intensity gradients
across the chip surface.

The gradient diagnosis algorithm subdivides the chip area into windows and
determines the background signal within each window.

The window size specifies the width of the windows by number of features.
Oversampling specifies how far the windows should overlap.
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Defect detection activity Gegsgate@

A The Defect Detection activity identifies defects characterized by local areas of
increased or decreased hybridization intensity.

A The activity determines it from the typical difference between the reference
and the current chip.

A A threshold of 0.2 means that features are treated as defect candidates if they
are either more than 20% higher than the reference or - for dark defects -
lower than 1/ (1 + 20%) of the reference.
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Condensing of Affymetrix probe sets Gegsga[a@

PM - A Affymetrix GeneChip technology
MM 2_ measures gene expression using

hybridization to pairs of perfect match
3500 ‘ . ‘ ‘ . (PM) and mismatch (MM) probes

A For each gene, a probe set consisting
of several probe pairs that match
25001 1 different parts of the gene is used

3000 -

% 2000 A Condensing refers to computing a
j*% guantitative expression measure from
2 the hybridization intensities of the

1000 . probe set

500

0 2 4 6 8 10 12
feature number

PM and MM features
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Affymetrix MAS 5.0 Gegsga@@

A The Affymetrix MASS5 condensing algorithm involves the activities MAS 5.0
Background, MAS 5.0 Signals, MAS 5.0 p -Values, and finally MAS 5.0 Scaling.

I The MAS 5.0 Background activity corrects probe intensities by subtracting
background levels that are determined by corresponding PM (Perfect
Match) and MM (Mismatch) probes.

I The MAS 5.0 Signals activity computes an expression value for each probe
set by averaging the values of all probes in the probe set.

I The MAS 5.0 p -Values activity calculates p  -values for the previously
condensed probe sets. The calculation of MAS 5.0 p -values is useful for
subsequent removing of poor performing probe sets.

I The MAS 5.0 Scaling activity performs the scaling part of the original MAS
5.0 condensing algorithm for each probe set on an Affymetrix GeneChip .
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MASS5 vs. RMA cencdara(C)

o T To T I

MASS processes each experiment separately

Imputes mismatch values of negative feature differences PM -MM to guarantee
positive feature differences

I Imputing is not based on a model

I Computes arobust average ( T u k e pi@esght mean) of the log feature
differences

Computes p -values for presence of a gene from a statistical test of the feature
differences being significantly positive

Robust Multi -Array Average (RMA) uses only PM signals
Uses the logarithm of the intensities for averaging
Uses weighted averages
Learns weights from the input data
The 3 steps of the algorithm are:
I Bayesian background correction
I nonlinear ( gquantile ) normalization
I expression estimation by Median Polish method
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Why MAS5? Gegsga@@

T> T

RMA is the preferred method if a complete data set has to be condensed

If new experiments has to be added to a data set, ideally the new complete
data set has to be condensed with RMA

RMA condensing of only the new batch of experiments may reinforce a batch
effect and/or the number of the new experiment data set may be too small for
RMA condensing

The number of the new experiment data set may be too small for RMA
condensing

MASS condensing may not be the ideal condensing method

But because i1ito6s a single array condensing
for adding new experiments to e.g. an existing training set

Each experiment can be shifted to e.g. a common median

In the context of the diXa project it can be discussed which
condensing method shall be used or whether several condensing steps
shall be performed. In view of the data in the warehouse it can be
assumed that they form complete data sets and therefore, a RMA
condensing could be suitable.
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Structural Variants




Structural V ariants in the Genome Gegsgeﬁa@

A Polymorphic rearrangements of the genome of 50bp up to
hundreds of kb in  size

A SV-Detection requires DNA -Seq data (unlike Gene -Fusion
detection)

Deletion Insertion Tandem Duplication
Ref ———— J———— Ref Ref ——, e
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Inversion Inter -chromosomal Translocation
chr5
Ref - H. H T+  Ref —_ ICh—rl
; : e e, | | P —I S > chr5
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Read-Pair Signatures of Structural Variants Gegsgeﬁa@

A Analyze the mapping information of paired -end reads and their
discordancy from the  expected span size and mapped strands
Deletion Insertion Tandem Duplication
- - o< g
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Transcript Assembly
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Transcript Assembly Algorithm Gegsgat.m@

Fragments
g o I
-_- D. .................. D. ................................ .D_D -_-
-
"""" Splice connector
= D . o _
- o o — Pair connector

A Incompatible fragments must have originated from different
MRNA isoforms

A A pair of fragments is compatible if every intron in one fragment
overlaps an identical intron in the other fragment

A Yellow, blue, and red fragments must have originated from
separate isoforms , but any other fragment could have come from
the same transcript as one of these three
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Transcript Assembly Algorithm Gegsga[w@
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Fragments = m—
-_- -. .................. -. ................................ .._- -_-
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— Pair connector

Overlap Graph

A 'Fragments are connected in an o6over |
compatible and their alignments overlap
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Transcript Assembly Algorithm Gegsga[w@
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Fragments = m—
-_- -. .................. -. ................................ .._- -_-
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Il - . [ e R Splice connector

— Pair connector

Overlap Graph

« Calculate Minimum Path Cover, which is the minimal set of paths that cover all
fragments in the overlap graph

- Hopcroft-Carp algorithm, O(\/VE), V = #fragments,E = extend of overlap
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Transcript Assembly Algorithm Geczsgeﬁa@
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Treatment of Multiple Samples Gegsga[a(C‘)

Sample 1 Sample 2 Sample 3 e o 0

Transcript assembly N N X~

on sample -level

Transcript Merging g | | Q

———o0—r—— c———+————F——1 Novel Isoform
: . EEm—m—— Known Isoform 2

Reference Annotation ' ] Known Isoform 1

A Transcript assembly activity currently generates one meta -assembly
for all input tracks

A Output of sample -level assemblies could be implemented in future
Refiner Genome releases
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Linear Model




Linear model Gegsga[a(C‘)

A°'A possibility to O6correctdo for batch
way ANOVA with e.g. the factors treatment and/or dose as fixed factors and
batch/study/replicate as random factor

A Pure batch/study/replicate effects can be corrected by forcing them to be a
constant (shift)

or - st

DMSO Treatm. DMSO Treatm. DMSO Treatm.

a_®
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Batch effect cencaata(C)

Treatment DMSO
Low dose High dose

24h 72h 24h 72h 24h 72h
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