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We we’ve been...
GeneSpring GX — Solution for RNA Analysis

*April 2009

7800 references in Google Scholar and ., .
over 1,600 in peer reviewed
publications 00

6000

5000 H

>10 years of history in RNA-based 4000 |
applications

3000 H

2000 H
Open-platform application 1000 -

O a

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

GeneSpring strength lies in biological
contextualization
Google Scholar:

* Network building “gene expression” and “GeneSpring” = 7,800
 NLP “gene expression” and “Partek” = 551
GO, GSEA, and GSA analysis

- Automated biological entity translation across Technical Support: 24 hrs/5 days/wk

species or microarray plattorm .
P y P Free 1:1 webex sessions
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Where we are now
GeneSpring GX 11 Goals

To support genomic research through analysis of all biological entities-
genes, variations, microRNAs, and exons - and the combination of such
heterogeneous data

Goal 1: Increase usabillity of application

Goal 2: Expand support to DNA-based applications

« Genome-wide association studies
« Copy number variation analysis

Agilent Technologies



GeneSpring — Release Features vi11l

GS 11 (2009) — New features
Mac OS X 64-bit support

Create Gene-level
experiment from probe-
level data

NCBI GEO Importer

Baseline transform to
Median/Mean

Multiple Sample Histogram

Tabbed Visualization
Windows

Genome Browser

Partial Least Squares class

prediction

Identification of predictor
genes

MeSH Network Builder

Genomic Copy Number
analysis

Circular Binary
Segmentation for CN

HMM for LOH

GISTIC for CN

Fawkes ASCN

CN analysis batch
correction

Filter CN by known variant
regions

Find overlapping genes
with CN / SNPs

Association analysis with
genotyping data

BRLMM/Birdseed for
genotyping

EIGENSTRAT for
genotyping analysis

Genomic Control for
stratification

Multiple and linear
regression for association

Haplotype Trend
Regression

Cochran-Armitage
association test

Fisher's Exact association
test

Chi-square association test

Tag SNP identification

LD Plot

Highlights:
Genome Browser and DNA applications
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Flexible and User-friendly Genome Browser

¥ GeneSpring GX 11.0 - Autism

T ———— Naviga“on
) 5 )3 ) ) o ) e ) B ) )
Project Havigatar o | & Autism tarkFlov - - . . .
] » Intelligent navigation by jumping to next
= aflxlperlments z @ i Experiment Setup
o3ty Autism (:& (:-‘-Q Q ick Start Guid - f - C b -
0= ¢ R | [Pessantueit entity of interest (Copy number region or
T o o o
- T B ettt SNP in list etc)
s= Seoatter Plot
Lo = egrw 2 o ' ’ S » Zoom in by dragging box in Chromosome
B £l
T e [l : Navigator or within the tracks
conl Hist — - e
IStogram ™|- Pan around region of interest
‘” ;3 Jatism/G S hA TE5T3 bty BBy Cy3 Sigrat -
Profile Plot |~~~ » Search for Entity of Interest by annotation
(gene symbol/coordinates
I | L g=n= -
Annotatlon Tracks i Gone Expression of Prostate Cancer | ¥ Copy Number analysis of Prostate Cancer | mcrof Analysis of Prostate Cancer
= | Homo sapiens Build:hgl® (UCSC) kS
Hat: Lists B ‘ ,r{g SIS = ‘BL?I
2 My Lists biegloator T T T T m'.m ki T T T T \ﬁ
59 52M 50.28N 61.04M §1.80M 62.56M 63.32M 64.08M 64.84M 65.60M 66.36M snzmﬁ
L. Gy Number analysis of Frostate Cancer / GSMa74081_sel (Copy Number) ar Alg C b d
E
N N . Opy number data
; ; : : o g
e o s |1
%t Boxwhisker Plot | [ Spreadshest, ) Gerome aenetpenidion) 1TSS o f@\;‘p‘fm (..p‘\" b o el s S L& S —
| £ i B7 ebieel & it i & Gene track
T8 =~ Gane Exprassion of Prostate Caroet £ [Mtastatio] {Normalived) “r
. B Gene expression data
i = e
Affymetriz. GeneChip. HG_USSAv2 [ T Test unpaired [Metastatic] Vs [Normal] P 5= 0.05 FC »=2.0 (Entity List] 4 b 1 . .
: | Entity List
1
Chromosome | chr (2429511496p) v | Region [ s9523816,67126%93 | [ Go |
Spreadsheet - Gene Expression of Prostate Cancer f [Metastatic] (Normalized) a
Start End Normalized Probe Set 1D Entrez Id Gens Symhn\
Spreadsheet shows | prs poims: i I Pz 1
61948757 B1969267 32594 _at 10575 T4 L
62906813 63127128 _ 2330 5P
data for selected Track |z = g T o o !
Eind: | ehbp1 | © Find hext @ Find previous
™ summary Paner, ] spreadsheet
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Tabbed Visualization Windows

=
# GeneSpring GX 11.0 - Cell Cycle Study

Pro]’ect Nawsator WorkFlow n
114 testing I x

=43 Experiments

Expeﬂmgntsetup S

Quality Control

Analysis

Class Prediction

£ Copy Mumber
[ Interpretations
(] samples P 3 - + GO Analysis
23 Analysis ~— : 3 o

T v - GSEA
=38 Al Entities ™ - — s
: ( ) s G5h
D Iy Favorites LN

Results Interpretations

Pathway Analysis
Find Similar Entity Lists
Find Significant Pathways

Launch IPA
— i i Irnport IPA Entity List
£ Cell Cycle Study bl I, - ; e - N Extract Relations via NLP
&8 Hierarchical Combined Tree on All Sample s
-48] Filtered on Flags Py t or Marginal a
= §j ilkered on Flags Present or Marginal — - . iy . (" S Utilities

B-!_] Faold change »=4.0
& Direct Interactions
Ba Significant Pathways, p < 1.0 —

- § TGFER
“o 88 Direct Inkeractions
- 48] Fold change == 3.0 2
EEC L
< il | >
Hak Lists IS Legend - TGFER.
I
-] by Lists Color Range ¢ Time
. Color Range
e
Ty Boxinihisker P\otL EH spreadsheet I_||II Multi Sample His..L =7 Profile Plot LE Hierarchical C\ §® TaFER J’ -2 i 2
| |
Entities 200; 0 selected; &2 highlighted. Relations 291; 0s... | | | | aoamMof 47IM | T

Tabbed windows allow easy switching between different visualizations and
plots to facilitate interrogation and comparison of data

- Agilent Technologies




GeneSpring Analysis

Import GEO Datasets and Create Experiments

' New Experiment

Experiment description

#” please enter the following:

Enter a name For the new experiment, select the appropriate experiment type, and choose the
desired workflow, Guided workflow will take you through experiment creation and analysis, while
advanced analysis will allow access to Full set of analysis tools,

Please enter the Following:

Expetiment nama | wssion in roots and shoots of plants grown on selenate [gse9311] |

Enter GSE Accession | gseasl| |

Experiment bype |P.nymetrix Expression |

Temporary download Folder

senespringay i bintlauncherifiblappitrmploeo |

orkflow bype

experimentType | AFF':."ITIEtriX Expression W | Experiment notes down-regulation of genes involved in cell wall synthesis and o

auxin-regulated proteins, The Se-responsive genes
discavered in this study may help create plants that can

better tolerate and accumulate Se, which may enhance the  —
effectiveness of Se phytoremediation or serve as Se-fortified %

[ Ok, ][ Cancel ]

GeneSpring

Agilent Technologies
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GeneSpring Analysis - Normalization
Display Multiple Histograms in One View

Multi Sample Histogram . . .
Compare distributions of
w8721 . . .
S 1398 Intensity values across multiple
S 96%: — e H.....-li mrﬂnm.._.., . "y
. samples or conditions
-7.39 —3 9 3. 09
Mormalized Imensnv\-’alues {[Mormall])
| Plot Raw or Normalized values
£ 38381
5 1 “m,ﬂn to assess effect of
04 - —_ - N S | P e . . .
. = . normalization
Mormalized Imensnvvalues ((Mormal2]
o 4888 II Selected Entities (yellow) are
R _....l —— i displayed across all histogram
—?739 —3I.9 EN 09
Mormalized Imensnv\-’alues ([Mormalz1)
e e I'
-7.39 3.9 0.4 2.09
< |
T BoxWhisker Plok L FEH Spreadsheet L%Q Profile Plok L%{,Q Profile: PG\\J].. Mulki Sarnple Histagr
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GeneSpring Analysis
Build Networks Using Medical Subject Heading (MeSH) Terms

£ MeSH Pathway Builder {Step 1 of 4)

Select relevant MeSH terms
This table shows the list of MeSH Headings relevant to your input and number of interactions present in the
database far that MeSH Heading.

Input Page
Enter the Me3H term

Select MeSH Heading Mumber af Relations Murnber of Rel.

MeSH Term | Mauth ulcer|

# MeSH Pathway Builder (Step 4 of 4)
Pathway created from MeSH MeSH Pathway )
The pathway created from MeSH Analysis, Press "Finish” to save the pathwary. Me5H Pathway for glven search term.
Displaying 60 entities and 44 relations.
Mame | MeSH ulcer pathway MNew Graph
He Motes | Pathway generated For input berm ‘ulcer’, A H = 7 5 e
[ This pathway contains 93 entities and 151 relations. 0 ¢ I)' M (LY g\ "I* ‘ I I‘ ) Ay |
Selected Mesh Headings : Gastrinoma = =
Type : Direct = tumor o]
Wi Frequency : 0 ~ Select Type necros
= is
Creation date | Mon Sep 07 14:25:40 15T 2009 | (%) Direct “ Factor \
. Py \
Last modified date | Mon Sep 07 14:25:41 15T 2009 ‘ () whale Tree . n
1 tein =
Ouwner | gxUser N e =
| | ‘ o
Organism | Homa sapiens ‘ \\ nases
| Entties | ielations | A N
Type Participating Entities UCHLL @ o @ =
Regulation plasma insulin -———-- > Hexose A~ ’ ge 2 p
Metabolism Octreatide ----- > POMC = A N i \
Regulation 555CAL  ----|> cyilin dependent Kinase \\ ! L4
Metabalism GAST  ————- > Oligonucleotide Probes f i
Transport Famo ——|> PYY CD&8 {
Transport Octreotide —-—-| > 35T - ,"
Regulation sodium-n-butyrate  --—-+3> 5-HT |
Regulation GAST  ————+> caltiumiz +) -
Regulation umor suppressor —---- > pathogenesis sensor vansfor
I : 2 & - F e N - LB "I ze 1 |
Help =< Back Mext == Finish Cancel
=3 E=a N = (o (i ] o Lo

» Relations in Pathway Interaction databases are associated with MeSH terms
« Using MeSH term as input, retrieve relations in interaction database and build network using these relations

« This allows you to generate a network that represents molecular interactions associated with the medical
concept

Agilent Technologies




DNA Applications in GeneSpring GX11:
CNV and GWAS analysis

BT~ | @ gener
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Copy number variation in the human genome

2009 4th quarter

Support for Affymetrix and lllumina whole-genome genotyping and CNV

analysis microarrays

For CNV, Support for paired-normal and reference (standard HapMap or

Custom) designs

':::‘ Agilent Technologies Confidentiality Label
e June 9, 2010



Support for genome-wide association studies

Supported array technologies

Affymetrix

* 100K (50K Xba, 50K Hind)*

* 500K (250K Nsp, 250K Sty)

« SNP 5.0

« SNP 6.0

» Technology available from server

*You need at least 6 distinct cel files for Hind or Xba
experiments, and 6 file pairs for combined experiments

lllumina

 All SNP arrays

» GeneSpring GX plugin for
GenomeStudio must be used to
export data in the correct format

Custom

* llumina format file input — these
could be genotype calls from any
other source

# New Illumina Genome Analysis (Step 1 of 1)

Load Data
You can choose data files, previously used samples or both to use in this experiment. Once a data file has been
imported and used as a sample, it will be available for use in any future experiment.
Select a technology name | HumanHapS50 v
Human&60W-Quad
Select an organism oo M B
Selected files and s HumanOmnil-Quad
LS e Hurmank xonS 105-Duo
HumanCytoSHP-12
HumanChY370-Quad
Human VD L
nterflew ~
[ ChooseFiles | | Choose Samples | Fecrder ETEE

» Technology created during experiment creation

4.2 Agilent Technologies Confidentiality Label
B June 9, 2010



Genome-wide association studies
Workflow in GeneSpring GX

Genotype Calling

T -

Stratification Correction
Statistical Analysis

SNP Tagging
SNP Regression
HTR and LD Analysis

Agilent Technologies

Wiorkflow

Experiment Setup
Quick Start Guide
Experiment Grouping
Create Interpretation

Quality Control
Filter Samples by Missing Yalues
Birdseed report
EIGEMSTRAT filter on samples

Filters
Filter SHPs by Missing Walue
Identify SHPs with Differential Missingness
Filter SHPs by HWE p-value
Filter SHPs by IMAF

Analysis
EIGEMSTRAT Carrection On Samples
Statistical Analysis
SNP Tagging
SNP Regression
Haplotype Trend Regression
LD Analysis

Views
Genome Browser

Results Interpretations




GeneSpring Analysis

Test for Association in GWAS Analysis and Linkage Disequilibrium

Select Inputs

Please select the various options for running the Chi-Square Correlation test,
Custom modes of inheritance can be configured using the option

I;gl;;i??:ﬁ::;:ﬂzsﬂzgzzﬁ;?Mode of Inheritance after which they would be available in the | ° W h I C h S N P S are a S S o C I ate d WI t h e X p r e S S I O n Of

If "Use Corrected Data" option is chosen then please make sure that EIGENSTRAT correction has

'Iertel:]er:hrlofsfnt?rea?thﬁ::%?toe:zroizai?I;:reitn?::;}e:: 3fa°I:|Z's then you can choose to specify their order by th e p h e n Otyp e b e I n g St u d I e d ?
selecting their type as Ordinal.
» 4 tests can be applied:

Mode of Inheritance iﬁidﬁve v}

I use Comected ats « Cochran-Armitage, Chi-square, Fisher's Exact

[ Apply Genomic Control

i and Correlation Trend for testing Individual SNPs

@ Asymptotic

— Specify models of inheritance: Additive,
Number of Permutations lUD Dominant, ReceSSive, Custom

Multiple Testing Correction

@ Mo Correction

Y éig\’gmww ggggggg i
L T T T T 1]

T T
() Bonferroni FWER '\‘f‘:“

(") Benjamini Hochberg FDR

il (111 | Visualize LD as R? or D’
T;aitTypes ‘ "‘

& o

¢ Select SNPs with high LD

4

In view and save as Entity
List

Agilent Technologies




Copy Number Analysis in GeneSpring GX 11

Support for Affymetrix and lllumina whole-genome genotyping and CNV
analysis microarrays

Support for paired-normal and reference (standard HapMap or Custom)
designs

Algorithms Used in GeneSpring:

+ Affymetrix:
— Birdseed or BRLMM for generation genotype calls

— Circular Binary Segmentation for identification of genomic segments of equal
copy humber

— HMM for calculation of LOH scores
— Fawkes for computation of allele-specific copy number

 lllumina:
— Import genotype calls, copy humber and LOH scores from lllumina BeadStudio

':::‘ Agilent Technologies Confidentiality Label
e June 9, 2010



Copy Number Analysis Workflow in GeneSpring

GX 11

Batch Correction

-

Segmentation, Copy Number,
and LOH calculation

-

GISTIC for Identification of
Statistically Significant CN variation
within a set of samples

-

Filter for Regions of
Interest
R =

Biological Contextualization of
Genes in Regions of interest

‘tarkFlon

Experiment Setup
Quick Stark Cuide
Experiment Grauping
Crzate [rberpretation

Quality Control

Qudity Contral on Samples
Bakeh EFfect Correction

Analysis
Copy MNumber anatysis
Carrnan Genomic Fariant Regions

Filters
Filter By Regions
Identfy Cooy Mewtral LOH
Filter By Parent Specific Copy Mumber
Filter by Known CHYs

Yiews
Heztmzp

Gerome Brovessr

Results Analysis
Identify Orverlapping Genes
GO Andysis
Pathway Analysis

Ut.ihgs

Irrport Enkity List From File
Creats Probeset Lst

Filter on Erkity List

Expott Segmentation Resulis

Agilent Technologies

Confidentiality Label
June 9, 2010



GeneSpring Analysis

Find Common Aberrations in CN Analysis

+ 114142981 bp N
T T T T T T T T 1
] 1.41M 22.82M 34.24M 45 65M S7.0TH 68.48M 79.90M 91.31M ‘ofrzm 11f14m
e T S S S T . e Ll
10 - —
& GISTIC (Step 3 of 4) o
Identified Regions - J‘U‘j
This page shows significant regions which pass the peak g-value cut-off specified below, Regions for 40 Copy Humber Analysis of Prostate Cahcer £ GSM3IT4562_cel [Copy Humber) 4 N
Amplification and Deletion are shown separately
Deletion Regions 63 Rows 1M | BB [
Region id | Chromos... | Segment ... | Segment ...| Focal / Er..|Peak O Va..|Peak Pos o‘c:
Regionl chrl FEH10970] FF742241] MNA 0.001207.. | 7751049 ||
Regionz  |chrl 78326475|L01366145 MNA 4.86149E. | 874149 |/ J:o  CopyMumber Analysis of Prostate Cohosr / GSM274563_cel (Copy Number] 4 N
Fegion3 chrlg 120811615(135356694] MNA 0.001207... 1248177
Regiond  |chrll 10B846799(113175262] NA 0.001207...| 1100104 — i —-r———-—-——
Regions chrll 113216154|122350616] MA 0.001207 ... (1154753 || 4"
Regioné chrlz 6152116 5448755 MNA 0.001207.. 5153 'O‘C::
Region? chrl2 8486161 15630587 MNA 00 9523 S
Regions chrlz 121745405|122088222| MA 0.001228..|1317454) 4 Copy Mumber Analysis of Prostate Cghcer [ GSM374564_cel [Copy Murnber ] 4 N
Regions chrlz 132101669|122288262| MA 0001482 |1221242
Regionlo  |chriz 32023577| 34539663] NA 0.001207..| 332137 _ T,ui
Regionll chrlz 58291313 95101475] MNA 00 azars2f|l4°
Fegionl2 chrlz 102478818(114126499] NA 6. 22661E.. 1122737 'n‘a‘:
Fegionl3 chrig T2894548) F4298609] NA 0.001207..| 7290750 ||
Regionld |chrlé 30918684 31585646 MNA 0001308 .| 303385 40 Copy Number Analysis of Prostate Cghoer / GSM3T4585_cel [Copy Number) 4 M
Regionls chrlé STO30696) 57384010] MNA 0.001224...| 570317
Regionlé |chrl? 526 16665023 MNA 0.001264.| 44005 h _I___-.__
Regionl?  |chrl? A7416326| 39712771 MNA 0.001207...| 3790810 |47
Regionls |chrl? GET7E6285| 65854381 MA 0.001264..| 657662 'O‘C::
Regionls  |chrlg 415910] 37ETZe4| MNA 0.001207.. 4199 ||~
Fegion2 0 chrls GQTAEETE| 11242020 MA 0.0175808 102993 Copy Number Analysis of Prostate Cghcer / Probesets in Identified Regions|Deletion) (Entity List] 4 M
Region2l |chrl& 11214351| 15382767 Ma 0.0218746 151357 I
Region22 chrls 231459291 23323630] MNA 0.002500 231564 - o
RegionZz  |chrlo 23568228 24177264 NA 0.001526..| 235713 Common deletion list
Regionz4  |chrlg 45870727 48860121 MNA 0.001267...| 486047
ool v - 1 L 2 e |
@ Amplification Regions 194@\\ @ Deletion Regions 63 Rows ] Copy Humber Analysis of Prostate Cahoer / Probesets in dertified Regions{Amplification] [Ertity List) 4 N =
Surmary Panel B
chr? [ Citohand] | ~
I I S s N I I s I e I
%@WQ‘°I‘°/°/‘°/°/‘°I Ory L7, 91, 9739700 07, 0r, Oz, 9B R0 000, VR, % %, B, %, 92y R2,0, B2 0 % % %
q%-.a el e S d s d T e T T, R, e '11'.%",) TrTe Ta iEevr e '}a T e e )-1%%’(& e e "-?;‘{8'?9% %%z%a e
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! v

™ summary Panel Lm Spreadshest I
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Joint and Multi-Omic Analysis &
Biological Contextualization In
GeneSpring

Agilent Technologies



Joint Analysis of Gene Expression and Genomic
Copy Number Data in Metastatic Prostate Cancer

Copy Number Analysis in Prostate Cancer Samples

namre., .

medicine

Copy number analysis indicates monoclonal origin of
lethal metastatic prostate cancer

Wennuan Liu"?, Sari Laitinen®?, Sofia Khan®, Mauno Vihinen?, Jeanne Kowalski*, Guogiang Yu®,
Li Chen’, Charles M Ewingﬁ, Mario A Eisenberger7, Michael A Carducci’, William G Nelson’,
Srinivasan Yegnasubramanian’, Jun Luo®’, Yue Wang’, Jianfeng Xu', William B Isaacs®’,

Tapio Visakorpi’ & G Steven Bova®®

Expression Analysis in Prostate Cancer Samples

BIVIC Cancer

Research article

Gene expression profiles of prostate cancer reveal involvement of
multiple molecular pathways in the metastatic process

Uma R Chandran*!, Changqing MaZ, Rajiv Dhir2, Michelle BiscegliaZ2,
Maureen Lyons-Weiler?, Wenjing Liang?, George Michalopoulos?,

Michael Becich!'?2 and Federico A Monzon? _HWWW“ )

.c- [0 Ackerl B[] Ly Hode

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
ITTITTTITITITTITITT
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Deletion in g-arm of Chr 6 Detected In
all Five Metastatic Locations of
Patient #17

L1 ;

T 1Tl I 11 |

Mew Experiment / GSM3ITA562_cel zip (Copy Mumber) |
I

i ip (Copy Number) h
I
|

Deletion of 2 large regions across the g-

) lfi : arm observed in all 5 metastatic locations
p-arm region ampill Ication in 1/14 patients

Agilent Technologies



GeneSpring Analysis

Finding Overlapping Genes and Functional Groupings

T T T T T T T
14420 144.3M 144.3M 14430 14430 14430 14430
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—44
_54
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CSM15..C5M15..GSM15. CSM15.. G5M15.. GSM15..C5M15. GSM15..CSM15. GSM15.. GSM15.. G5M15. G5M15. GSM15. GSM15282 1 CE|
i MNormal

* In a prostate cancer study, deleted Chr 6 g-arm regions contains enrichment of genes
involved in immune response and antigen processing and presentation

» All 5 metastatic tumors from this patient were found in lymph nodes
« PLAGLL1 is significantly down-regulated in metastatic prostate cancer

Agilent Technologies



PLAGL1 Gene

* No previous association to prostate cancer reported

* Frequently deleted in many solid tumors such as breast,
ovarian, and renal cell carcinomas

 Biological properties:

— Zinc finger protein with transactivation and DNA binding activity
— Candidate tumor suppressor gene with anti-proliferative activities

‘7%~ Agilent Technologies



eneSpring 11 Press Release

Genetic Presents an Educaliol
Engineering ol
&Biotechnology
News

CERTOMAT® CT plus
The specialized incubation shaker
for cultivation of mammalian cells

[Ssarchsie ][

CURRENT ISSUE

Microarrays Breaking News

[ Email | & Print | M £r Share | \3 More llews:

Dec 7 2008, 11:00 AM EST

A aeraT TRADE NEWS: Agilent Technologies Adds Genetic

Association and Copy Number Variation Analyses to
== Bioinformatics Software, Expanding Systems Biology

sute

Hews source: Business Wire
¥ = EN Agilent Technalogies, Inc. (NYSEA) introduced GeneSpring GX 11, the latest generation
tu.llhker of its popular deskiop software for visualizing and analyzing microarray data, and
GeneSpring Workgroup 11, the enterprise version of the GeneSpring desktop software.
HOME
Online Exclusives  » Designed to support multi-omics research, GeneSpring 11 adds capabilities for genetic
association analysis using genotyping data, genomic copy number analysis, and other
Stock¥Vatch anahtical and visualization tools to facilitate comparison of these heterogeneous data.
Mew Products Agilent's bioinformatics porffolio also includes Mass Profiler Professional, built on the
Best of the Web same platform as GeneSpring, supporting prateomics and metabalamics data

Colendr ofEverts  » TMOSIS

GEM Updates "The multi-omics approach to defining mechanism of disease in systems hiology
CAREER CENTER research has created a bioinfarmatics hottleneck, where the ability to exdract hiological
knowledge from the data often lags behind the ability to generate the data " said Chris

v

Classifics " Grimley, Agilent senior director of marketing, Genomics. "GeneSpring 11 was developed
Resources ¥ with this in mind and addresses some ofthe ofintegrative

About GEN »  analysis."

Advertising »

"GeneSpring 11 represents a significant advance in data analysis software for life
sciences,” said Bruce Aronow, Ph.D, scientific director of the Center far Computational
Medicine at Cincinnati Children's Hospital Medical Center, and a longtime GeneSpring
user. "Here we see forthe firsttime an allwheel driving machine far multi-omics
technologies that shape a new roadmap for integrative systems biology "

In GeneSpring 11, researchers can have multiple experiment types, such as microRMNA,
gene expression, genotvping, and copy number, open simultaneously within a single
window. This allows users to move back and farth between the data as needed without
having to load each experiment separately. This functionality also allows researchers ta
easily comhine data within a logical unit and compare results from different experiment
types

GeneSpring 11 also allows researchers to find critical linkages and concordance
between them

While there are other software applications that suppont multi-omics data analysis, a
major differentiator of GeneSpring 11 is the ease with which users can compare

Done

Customer quote:

Bruce Aronow
Director of the Center for Computational Medicine
Cincinnati Children’s Hospital

“GeneSpring 11 represents a
significant advance in data analysis
software for life sciences. Here we
see for the first time an all-wheel
driving machine for multi-omics
technologies that shape a new
roadmap for integrative systems
biology.”
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Where we are going:
GeneSpring 11.5

2010:

-Integrative Biology
-Integrated Mass Profiler Pro into GX 11
-Support for Agilent Exon Arrays
-MetaCore Integration
-Useability Enhancements

Agilent Technologies



Systems Level Research Leads to a More
Complete Understanding of Biological Processes

) Supported in GX 10
Supported in GX 11
@ Supported in GX 11.5

Copy Number
and Genotypin

Association

Expression‘ ' Splicing

g

. Proteomics
. Metabolomics
&
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Systems Level Research Leads to a More
Complete Understanding of Biological Processes

) Supported in GX 10
Supported in GX 11
@ Supported in GX 11.5

Proteomics

Copy Number
and Genotyping

Metabolomics

o MiRNA
Assoclation

Expression Splicing
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A Case for Multi-Omics Data Analysis
Cross-Technology Panels for Biomarker Research

;::1 I::-I Gene Sfrﬁl Protein

CHFT1 choline phosphotransferase 1 IGEBP3 insulin-like growth factor binding protein 3 isoform a
RPS26 ribosomal protein 526 ENEELERT

GBF3 suanylate binding protein 3 ST Hepatocoyte growth factor-like protein precursor
KLRC1 killer cell lectin-like receptor subfamily C, member 1 e Complement factor H-related protein 1 precursor
ZCCHC2 zinc finger, CCHC domain containing 2 CPNL Carboxypeptidase N catalytic chain precursor

interferon-induced protein with tetratricopeptide ~Lhe Cadherin-5 precursor

IFITS ——ic = APOB Apolipoprotein B-100 precursor

CLEC2B C-type lectin domain family 2, member B HEB Hemoglobin subunit beta

PDK4 pyruvate dehydrogenase kinase, isozyme 4 ClQe  Complement component 1, q subcomponent, B chain
0SBP2 owysterol binding protein 2 GC Vitamin D-binding protein precursor

{2429:}?=at1 Homeo sapiens mAMNA; cDMA DKFZpa51c2311 cs Complement component C3 precursor

No overlap between 10 genes and 10 proteins for Cardiac Allograph Vasculopathy (CAV)

« Gene-ontology-based analyses revealed a great degree of biological concordance
« Cross-technology panels often outperform corresponding single platform panels

*Long-term survival of cardiac transplant recipients is still a major hurdle

«Cardiac allograft vasculopathy (CAV) is an expression of chronic rejection
*Current standard diagnosis of CAV is expensive and invasive (agiography and intravascular ultrasound)

*Aim is to derive a non-invasive biomarker panel based on whole blood mRNA and plasma proteins

GeneSpring

P Agilent Technologies




Mass Spectometry Module to GeneSpring GX

Mass Spectometry Module to GeneSpring GX has all features of MPP
plus...

 Client-server analysis environment (through connection to Workgroup) in
addition to desktop

 Ability to combine mass spec experiments with genomics experiments in a
GeneSpring Project

Expected availability date for module- Summer 2010

Module can be purchased as an add-on module to GeneSpring GX

‘7%~ Agilent Technologies



Integrated Analysis in GeneSpring 11.5
(Summer 2010)

x4

Metabolomics

Project  Sed

Alternative
Splicing
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Association Study of Autism
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Joint and Multi-Omics Analysis
Easily Translate Between Technology Platforms, Organisms, and Data Types

Copy Number Affymetrix Agilent Gene Expression

Copy Number Data

T
A7.0M

T T T T T T T T T
341N 2 66.3M 854N 102.5M R 136.7M 1538 1709

[ [E3]X]

Copy Numbsr Analysis of Prostate Cancer / GSM374584_csl zip (Copy NUmber) -
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Positional Representation - Genome Browser

i microRNA Analysis of Prostate Cancer|

st

% Copy Number analysis of Prostate Cancer

i Gene Expression of Prostate Cancer

Homa sapiens Build:hgl& (UCSC) )
575 = ey e ey Dlalfs3] 7 )
+ 950274 bp N
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Beyond GeneSpring 11.5

2011:

-Improved Pathway Analysis (additional organisms)
-Integration with DNA Analytics
-Cytoscape connector

Agilent Technologies



Agilent Genomic Workbench — DNA Analytics
Applications for Agilent Arrays

Copy number Methylation Transcription
Factors
» Cancer Research Discover and monitor Elucidate the role that
» Cytogenetics epigenetic changes that protein-DNA interaction
* Population Studies play a role in cellular plays in transcription,
processes replication, and repair
DNA Analytics
GeneSpring
GE _
CNV MIRNA Proteomlcs_
GWAS Exon Metabolomics

AGW_NPT-APFO10

4.3 Agilent Technologies Agilent Restricted
E January 11, 2010




Multi-omic Analysis
Cytoscape

Cytoscape is an open source software platform for
Integrating, analyzing, and visualizing
measurement data in their biological context.

@ Cytoscape Version 2.5 File Edit View Select Layout Plugins Help
066 Cytoscape Desktop (Session: galFiltered.cys)
EEQQAa D ® IES hI:EI
C ‘ontrol Panel 66 galFiltered.sif
‘

th rk  VizMapper™ | Edit '—’»

t Visual Style
{ (samples 3]

rVisual Mapping Browser-

Mapping Type  Continuous Mapping
m
|
|
Graphical View |
1}
» Node Label
¥ Node Color gal4RGexp
Mapping Type ~ Continuous Mapping

o l:l

v Edge Visual Map...
v Edge Color
Mapping Type  Discrete Mapping |

5
g
=
a

te  Scale _ Align and Distribul Data Panel : A

808 ST ]

Degres | annofaionCO BOLOGICAL PROCESS | gallRGexn
Distribut YER054C 2 0.057 ~
——— YJLZISW 2 0.298
[ ow || [ s 0
Stack YGROS8W 2 0.045 <
YPL149W 2 0.033
= = = [ @ [&] vueiziM 2
[ Node Attribute Browser | Edge A e Bro Netwerk Attribute Browser |
Welcome to Cytoscape 2.5 Right-click + drag to 200M Middleclick + drag to

Cytoscape is a collaboration between

University of California, San Diego

Institute for Systems Biology

$ Memorial Sloan-Kettering Cancer Center

{. Institute Pasteur

- .'_'. - Agilent Technologies

hd
@ University of Toronto

”‘ Gladstone Institute for Cardiovascular Disease

UCSF University of California, San Francisco

e ;zm
ﬁg@ Unilever

Unilover

w,»

National Center for Integrative

NC H BI Biomedical Informatics

freely available at http://www.cytoscape.org

« 80000+ downloads for 2.x release; 25,000 downloads in 2007 alone; 3500/month
» Currently 100 registered plugins, developed by leading research groups, freely available
« Community development of plugins strongly encouraged and actively supported by core development team.

Agilent Technologies
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Web Resources at www.genespring.com

Tutorials

« Data analysis tutorials for Affymetrix gene expression, Agilent gene expression, Exon
Splicing, Genomic Copy Number

Viewlets

» Short animated tutorials on various topics such as Quality Control on samples, Updating
Pathway Interactions, miRNA Analysis Using TargetScan and more

Recorded and Live eSeminars

» Sign up for live eSeminars on various topics such as Introduction to GeneSpring GX 11, Joint
Analysis of Gene Expression and Genomic Copy Number data, and more

* View recorded past eSeminars
GeneSpring GX Workshops

* Register for Levels I, I, and Il GeneSpring GX training workshops

Agilent Technologies



The GeneSpring Team

Director of Genomics Software
* Michael Rosenberg

GeneSpring Product Manager
* Michael Janis

GeneSpring Project Manager e ® Y
« Jayati Ghosh ® ® ©
[ Dl
Workgroup Server Product Manager o0 @ Qoo
« Alexi Zubiria Q‘.
@ @
Global Bioinformatics Support Manager r ¢ "

« Mary Jane Van Sant

GeneSpring Support
* Yosuke Konishi

GeneSpring Product Specialist
* Antoni Wandycz

Agilent Technologies



Thank you!
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Bioinformatics User Group Meeting

May 12t 2010
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Have you ever tried to find...

the one buffer recipe that produced the best assay results to use today?

From chaos...

to a single search in seconds...




OpenLAB: Integrated Informatics Portfolio e

Hoodhedh

4 4 4 4

v v v v
Reportin
P J ﬁnLAB Enterprise Content Management Systﬁ

4 4 4 4
Automatic Data Capture

v v v v

A F 2
—. ‘ ekt st Ll
s L92CY 1S ffice AN
| Drawings
Instruments 7 Content

Images

Discovery OpenLAB Electronic Laboratory Notebook e

databases
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http://userpage.chemie.fu-berlin.de/~pleiss/bild1.html

OpenLAB ELN for Genomics

A Web-based ELN which enables you to...

& m-0p-0000138+

General Research odile DERAY 29-MAR-2010 16:57 CEST Dre
Project Work Package Une Ttem Target =]
O [ED Agllent Technologies =] [Project ABS =] [stabilty studies
© Protocol © Results Description

« Document, manage and analyze research
across multiple disciplines

» Search and collate disparate data sources
into single experiment with high level of
traceability

* Reduce cycle times with integrated workflow
processing to improve lab efficiency

 Integrate with existing information systems

A characters

Resulting in...

» Improved efficiency and data quality
* More secure Intellectual Property protection

(7 Roauts

Dercentile). Only ertiiss that had a present of marginal fag in 3t lsast 50% of valles in any one out of the two conditions were selected far further analysis. |

Overall, 282 out of 821 entities reprasented on the arvay met these criteria. The microattay taw data have been deposited in the GEO database
ttp:/iwwew.nehinim.nin.govigeo/| series accession number = GSE18999.
Traditional Student's paired ttest was first applied to each probe set and false discovery rate (FDR) (Benyamin-Hoshberg) procedure was caried out

Gene Name Gene Symbol |Fold Change
-hox and wd-40 dorain protein 7 (archipelago FBXNT 0§
homolag,drosophila)

ubiquitin-conjugating enzyrne e2, 1 {ube6 homolog, veast)  [UBE2J1 0.6
uhiquitin-canjugating enzyme e2h (radf homolog) UBEZB o7
cullin 4a cuLen 3
ubiquitin-conjugating enzyrme e2 3 UBE2L3 1.4
f-hox and wd-40 domain protein 11 FBXW11 14
tipariite mot-containing 37 TRIM37 e
ubiquitin protein ligase e3a (human papilloma virus UBE3A 16
ef-associated protein, angelman syndrome)

suppressor of cytokine signaling 1 50Cs1 1.6

A fold change of 0.6 indicates the expression ievei after exercisa is 6

indicates the expression level aftel
Cutput i
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OpenLAB ELN: Search and re-use protocols and methods

& M-0D-000018 * General Research Odile DERAY 29-MAR-2010 16:57 CEST Draft - >

Prompt for required l

Project Work Package Line Item

@ Main ﬂ

l%' Samples | Protocol | +/- / Values
o Results @ Descrption:
ey Neutrophil Isolation

i were isolated from ml EDTA-treated peripheral blood

:Prep® Density Gradient Medium (SIGMj .

Fast data entry with
pick lists

blood draw to stabilization of RMNA never exceeded 90 min. Using Wright-Giemsa stain, we determined that this approach to

24
jelded = purification.

lisolation consistent
RNA Extraction

Total RNA was extracted using | TRIzol® (Gibco BRL Life Technologies, 141 Rockyille, Mj .

RMA pellets were resuspended in diethyl pyrocarbonate-treated water.
RMNA integrity was assessed (prior to beginning target processing) by running out a small

7 | lamount of each sample (typically 25-250 nghwelly onto a | RNA Lab-On-A-Chip (Caliper 144 Technologies Conj that was evaluated on an

Quickly add one or

Agilent Bioanalyzer 145 2100 {Agilent Technologiej .

5 more Forms to an

Copy Chrl4C Analysis of Anabolic Agents in Uring by LCMSMS .
Paste Chrley miRMA Microarrays eX . e rl m e nt
Uneo Chrlez MeLtraphil Isjolatlon A
Pazzed [ Failed
pel S Phenal Extraction of rRNA (Rat liver)
Inzert Current Date RI& Extraction
Send to Word Alt+uty rnad
Mavigate » Successiul
Standard Sertences » Suzpenzion cell volume (pL)
Dynamic FormziFields (] Manage. ..
Link an experitment (]
Srmart Impott
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OpenLAB ELN: Experiment results in context

& M-0D-000018 * General Research Odile DERAY 29-MAR-2010 16:57 CEST Dri
Project Work Package Line Item Target E
@ Main Agilent Technologies ﬂ Project ABC ﬂ Stability studies ﬂ
@ Protocol @ Results Description
percentile). Only entities that had a present ar marginal flag in at least 50% of values in any one out afthe two conditions were selected for further analysis. ]
l @ Results
" Overall, 282 out of 821 entities represented on the array met these criteria. The microarray raw data have been deposited in the GEOQ database
L=

hitp:ivevew.nchi.nlm.nih.gowvigeo!| series accession number = GSE18999,
Traditional Student's paired ttestwas first applied to each probe set and false discovery rate (FOR) (Benyamin-Haor

,];I
Gene Name Gene Symbol |Fold Change / M S Excel SpreadSheetS

f-box and wd-40 domain pratein 7 {archipelaga FEXWT 05 /
O nzyme e, j1 {ubch homolog, yeast) UBEZ21 0.6 B/
Add free teXt’ u rIS and I|n kS nzyme e3b (rad homolog) UBEZE 07
CLIL4A 13
to external applications [EITTE
n pratein 11 FEXi11 1.4
— ariing 37 TRIMZ7 14 Insert and
|ubiquitin protein ligase e3a thuman papilloma virus LUUBE3A 1.8

“-associated protein, angelman syndrome)

pressor of cytakine signaling 1 S0CE1 1.8 annOtate Imag eS

Link to the original
data files

old change of 0.6 indicates the expression level after exercise is 60% of the expression level jfefore the exercise. Afold change of 1.

é Characters
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Experiment report contains all data and results
Data traceability and IP protection

22 ASSAY_PDF_181 - Microsoft Internet Explorer

ﬁ Prird ﬁ Save a Copy @ Start Mesting... - o Previous Pae *Next Page @ Zoom Ot @ Zoom In =3 Scrolling Pages tE 2ne Full Page

* P-glucurenigase is purchased from: _

Segment 3 (6.3-6.93 ml
-OH-stanozolol 6.54 345.3>327.2 140 15 200

To 3 mL urine ng control sa:Fe 1 mL 0.6 M patassium phosphate buffer, pH 7.0, |s added. A furiher 25 rl -glucuronidase Is added
ana men te m 15 INCUBEted at 50 "C for one hour. A 750-pL mikture of 20% (w/v) KZCOMKHCO3 (1:1) mixture s then added. Extract
with metnyi-t-butyl ether and then remave and dry the organic extract.

Tmmemdrachmmmummﬁmsm?lsem lgﬁeﬂm%ma(hnm unds are nat derivatized as usual for GCIMS
analysls. Rather, the sampies are dried and then mmpl L of LT mobile pnaﬁe?q ST:imenrle‘ns—E.E ) a3 213252951 . s o0
. .22 295,

As of the recanstiiution step for LC/MSMS analysls, 20 pl methanol, followed by B pL of 1M GRP In 50 mM ammaonium acetate buffer,
pﬂﬁxamen. mmh:hunahpumtempeﬂwremmne Rodriz then foswed wl?mé‘msmzm. MeTest metabolite 8.03 371.2>161.2 110 20 100

Of he compounds a only the 15-narandrosterone |5 reactive with the GRP dervative. This compaund has been prablematic In LES
WSIMS an mma% %m senalivity. pro

The MeTest mternal standard has a fxed concentration of 10 ng/mL
LCAd 5 Method Dezails

LC Condiions
Agllent 1200 Series binary pump SL, welipiale sampler. thermostalizd column compariment, inline filter 0.5 pm betwaen needie seat and In-
or valve.

RESULTS
®Czlumn ZORBAX XDB-CN 2.1 * 100 mm, 3.5 pm (a/n 961762-605) ~ -
) Gene Name Gene Symbol |Fold Change
SCalumn temperaturs (°C) 59 ‘FA0x and wi-40 domain protein 7 (archipelago FENIT 05
3 hamolog, dros oghil
TAGETE BREEE. |0 5 formi aci 1 waier —— omelog,drosaphila)
ubiguitin-conjugaling enzyme e, 1 (Ubck homolog, yeash | UBEZJT [
.19 formic acid I methanol s it {ing enzyme e2b {radB homolog) UBE28 07
| B- ! el cullinda CUL4A E]
@Flow rata (mLimin} 1.0 S -’3:?'“ uhiguitin-conjugating enzyme e2! 3 UBE2L3 14
o [ e hox and wi-40 domain protein 11 FENWTT 4
Ll ume e ——— —~ &
rinclien velur (ELJ 3 - 4 = # tipartite moti containing 37 TRM37 T4
Gradient: Ime (min} %3 - £ SR ubiquilin protein ligase e3a (human papilioma vitus UBE3R B
0 s S e6-aseociated protein, angelman syndrome)
st e suppressor of eytokine signaling 1 50Ca1 [
3 15
frimopard . The results for reisnilon time and ares pracision for all diferent concentration levels are summarized below. The precision Imit for retention
3.01 ua b Ll fimes Is 0.1 % rsd. The precision imit for areas Is 2 % rsd. For all concentrations the Imis for retention tme and area precision are fulfiled. To
achizva sifficlent resolution from fhe Impuritiss, the concentration af the main compound should be <1.2 mg/
Creation Date: 25-AUG-2009 Page 114 ‘Stals: Dran Creation Date: 25-AUG-2009 Page 214 Stalus: Draft

General Research Oncalogy
Agilem Technologies M-JD-000005 Taxanes
Jean-Claude DUSSE Paclitaxe!

Workflow history |

hi on 25-AUG-2008 04:05:17 PM CEST. |

Afold change of 0.6 indicates the expression leve after exercise is 60% of the expression level hefore the exercise. Afold change ¢
indicates the expression level after the exrcis is 130% of the expression level before the exercise.
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Providing a Collaboration Platform

Discovery

OpenLAB Electronic Laboratory Notebook

databases

4 4 4

v v v
Reporting

OpenLAB Enterprise Content Management System
4 4 4
Automatlc Data Capture
v v v

Data generators

Ingtruments Office Applications
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*Enable knowledge management
sImprove IP protection

sImprove regulatory compliance
*Increase productivity
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OpenlLAB ELN
i Agilent Technologies

Questions?

Demonstrations available at lunch or after the sessions

Debra.toburen@agilent.com
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