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Basic Concepts of Overall Search Process

The NextBio search engine is a completely novel web-based platform designed to search and correlate global
collections of heterogeneous, large-scale experimental data across diverse platforms, organisms, and therapeutic
areas. The NextBio search engine uniquely combines public datasets of information to identify and rank studies and
conditions that most highly correlate with a user-defined query. Different queries can consist of genes, proteins, and
pathways of interest, as well as an investigator's own experimental results. With the goal of making all data easily
accessible to all researchers, even to those scientists without a rigorous background in statistics or bioinformatics,
NextBio strictly adheres to principles of simplicity and follows classical web search conventions familiar to the public.
Unlike classical web and text search engines, which at their core are based on text matches, the NextBio search
engine is based on “correlation matches” — meaning that the most significantly ranked search results depend on the
strength of correlations between a user’s query and each dataset within all available data. A sound Web 2.0 semantic
structure and expansive content enables fast and flexible usability.

Usability

In a highly collaborative environment, NextBio places real experimental data from a range of high throughput
platforms and literature resources within the reach of scientists, clinical researchers and scientific managers of all
kinds. NextBio enables integrative biology by organizing and presenting results in a way that diminishes the
boundaries between scientific domains.

Program Directors

Assemble knowledge to drive program success and utilize study results from diverse scientific disciplines and
technology platforms in their quest for more insightful data interpretation. Thereby, gaining a holistic view for
better decision making.

Clinical Scientists
Mine the aggregate experimental and clinical data within NextBio to facilitate translational research efforts and
elucidate alternative indications for existing compounds.

Research Scientists — Biologists, Chemists, Toxicologists

Query NextBio’s repository to validate or generate novel hypotheses prior to investing in new experiments.
Correlate results from high-throughput assays to understand treatment effects, validate biomarker activities
and identify new targets.

Computational Experts
Explore experimental results and correlate these to a wealth of public and private data within NextBio in order
to assist scientists with the biological interpretation of their studies.

Library Scientists
Share a variety of knowledge resources and search expertise across organizations.

The NextBio search engine enables any set of genes or proteins to be searched against all other studies in order to
identify significant correlations with other data, providing an easy-to-understand biological context for the otherwise
complex data. A researcher can load a set of genes with or without associated statistics into the NextBio search
engine and instantly view significant correlations to all other studies. Rank-based enrichment analysis enables quick
identification of studies that show very similar positively or negatively associated results from different platforms, data
types, and organisms.
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The NextBio correlation-based search strategy can be divided into three parts — 1) A “universal’ biological dictionary
translates information across different data types, platforms, and organisms; 2) a highly standardized pre-processing
pipeline for raw experimental data removes the majority of noise and extracts gene subsets significant for a given
condition (e.g. all genes that are differentially expressed between control and treated samples); and 3) algorithms that
compute the correlation between diverse types of queries and each experimental result. Correlations across all data
can be computed for individual genes, sets of genes with ranks indicating their significant association with a given
study, or any unranked set of genes with a related biological function (Figure 1). In essence, the biological activity of
genes and proteins in each of the thousands of studies is summarized at the level of ranked signatures (e.g. genes
differentially expressed between two conditions and ranked by fold change). Pre-computed correlations enable users
to explore this space of genes, studies, and functional groups in real time.

Datasets: Gene and protein
expression, siRNAs, etc.

b. Gene set- : B

Unranked genes set \ /

(Biomarkers, pathways) & &

a. Experimental analysis result—

Search Normal Tissues, organs Diseased Tissues, organs
e.g. Differentially expressed
genes, subset of significant

o0 . e .
— &cell lines - &cell lines
® ® Es
siRNAs from high-content |

| ’ I
screening, etc. | | |

(ranked gene set) \ lﬁ
Drug-treatments: Biogroups —pathways, Gene
Tissues, organs & cell lines Ontologies, miRNA targets, etc.

c. Gene (s)

Figure 1 — Outline of different types of search options available within the NextBio search engine a) with user defined
set of data (e.g. differentially-expressed genes ranked by fold change, subset of significant sSiRNAs with associated
scores from a high-content screen of cellular phenotypes); b) with a simple unranked geneset (genes in a pathway,
Gene Ontology groups, set of biomarkers or literature-retrieved genes); and c¢) with a gene or multiple genes of
interest. Vertical bars represent a set and ranks of individual elements (e.g. genes or proteins).

Sources of Public Data

NCBI Gene Expression Omnibus (GEO), Stanford Microarray Database (SMD), and Array Express (AE) are excellent
sources of raw microarray and other high-throughput data. The critical distinction between these databases and the
NextBio search engine is that the former serve as the repositories of raw data, and not as comprehensive discovery
platforms. These repositories do not have a way to allow researchers to postulate questions and to make data
correlations based on genes or pathways of interest. For example, the most dynamic result of an NCBI GEO query is
to view expression of a single gene across multiple samples within the same study. In the case of a cancer study with
hundreds of tumor samples, researchers can see the level of gene expression in each individual sample; however,
there is no good way to consider questions that concern i) whether a gene is differentially expressed between certain
clinical subsets within that study, ii) what other studies find that gene significantly changing, iii) what other functionally
related genes are observed to change with it, and iv) what is the biological context. The NextBio search engine is
designed to provide answers to these and other complex questions. Multi-gene expression signatures from one study
are automatically compared to all other signatures in the repository to assist researchers to discover, connect, and
make sense of related biology and underlying mechanisms.
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Cross-platform Comparisons

To compare microarray data from different platforms in the NextBio search engine, an index of microarray platforms
was compiled. The index enables recognition of commonly used public gene identifiers as well as specific vendor
identifiers, and provides a standardized mapping of individual identifiers from over 25 sources of reference identifiers
such as NCBI Entrez Gene, UniGene, Ensembl, RefSeq, or GenBank accession numbers. The conversion of
platform-specific identifiers into reference identifiers allows gene comparison across different platforms. Different
studies from different platforms also exhibit variable expression profiles and statistics with different dynamic ranges,
distributions of fold-changes, and p-values that reflect the technologies used. To allow inter-study comparability, a
non-parametric approach was established so that, for each study, ranks are assigned to each feature based on a
selected statistical data type, such as fold-change, p-value, and log ratio (Shi et al. 2004). Ranks are then further
normalized to eliminate any bias due to various platform sizes.

Cross-species Comparisons

To enable seamless comparison across different species, orthologs are identified for each pair of organisms and are
grouped into ortholog clusters. Ortholog information was derived from Mouse Genome Informatics (MGI) at Jackson
Lab (www.informatics.jax.org), HomoloGene at NCBI (www.ncbi.nim.nih.gov), and Ensembl (www.ensembl.org).
Ortholog clusters were generated as follows: 1) the manually curated pairwise ortholog data among human, mouse,
and rat from MGI were retrieved and clustered to form initial ortholog clusters. 2) The homology group data among
human, mouse, rat, fly, and worm were analyzed to remove those in conflict with MGI data. The filtered homology
group data were then entered into the ortholog clusters. 3) The whole genome pairwise sequence similarity data from
Ensembl were processed to identify reciprocal best hits as candidate orthologs for all pairwise organisms among
human, mouse, rat, fly, worm, and yeast. The candidate orthologs were prioritized based on the percentage
sequence identity and examined against the existing ortholog cluster. Qualified ortholog candidates were then
entered into the ortholog cluster. Once the organism-specific gene identifiers were translated into universal ortholog
cluster identifiers, studies performed on different species could then be compared based on the cross-platform
principles as previously described for “Cross-platform comparisons”.
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Overview of NextBio Content
NextBio content is interactively engineered into over 60 million dynamic web pages.

Data/Biosets > 2 billion data points and 30,000 study results
> 4,000 studies (~80% of publically available data)

Biogroups ~ 34,000 gene sets

Diseases > 65,000 concepts

Tissues > 9,000 organs & tissues
Compounds > 8 million compound clusters
Literature > 18 million articles

Clinical Trials > 56,000 trials

The NextBio search engine contains data that was collected and preprocessed from several major public and user
generated sources.

Public Sites (partial list) User Generated Content (examples)
NCBI GEO Stem Cell Consortium data

EBI Array Express Private company data

Stanford Microarray Database (SMD) Burnham Institute data

Japan’s GeMDBJ Others

Japan’s NIBIO

caBIG Consortium

Sanger Center

Jackson Lab Mouse Informatics
dbGAP

NCBI PubChem

Broad Cancer Genomics
International Genomics Consortium

The predominant publically available experimental data type is from microarray-based gene expression experiments.
As new types of platform data become more widely available they will continue to be integrated into the NextBio
search engine: such as SNP, ChIP, DNA methylation, genome-wide association, comparative genomic hybridization,
proteomic and phenotype data.

© 2009 NextBio. All rights reserved. 7
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The NextBio search engine comprises over 60 million concept term and study specific HTML Home Pages and
covers a significant portion of the world’s public data across a growing subset of organisms. Figure 2 provides a
summary of NextBio content according to organisms and different research areas. As the availability of public high-
throughput data and platform technologies evolve, so will the distributions.

W Disease Areas

B Human m Normal anatomy

u Mouse w Cardiovascular disorders

® Rat ® Pharmacogenomics

M Yeast m Stem cells

W Fruit fl
v m Metabolic disorders

B Nematode . .

w Neurological disorders

® Immunology

Oncology

(percent of all studies)

Figure 2 — Public data searchable by the NextBio search engine according to organism and study areas.
http://www.nextbio.com/b/corp/content.nb

NextBio Indexes, Vocabularies and Ontologies

Gene Index — integrates millions of synonyms and reference IDs, developed by NextBio as indicated above - SNP
Index: > 20 million reference SNPs, ~6 million SNP-Gene associations NextBio assembly of resources

SNOMED CT (disease) www.ihtsdo.org/snomed-ct

FMA (Foundational Model of Anatomy) http://sig.biostr.washington.edu/projects/fm/AboutFM.html

ATCC cell lines www.atcc.org

Gene Ontology (functional attributes) www.geneontology.org

Compound Cluster Index - developed by NextBio from 11 sources, including:

PubChem Compounds
PubChem Substances
PubChem InChl/IUPAC
PubChem smiles/formulas
DrugBank

ChemIDPlus

Stanford Compound Ontology
(beta release)

© 2009 NextBio. All rights reserved.
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Authoritative Data Sources

NCBI’s Online Mendelian Inheritance in Man (OMIM): 179 OMIM Studies and 1,435 Biosets. 2,730 distinct

genes associated with 1,435 diseases with a total of 3,798 associations.

http://www.ncbi.nlm.nih.gov/Omim/getmorbid.cgi

Wellcome Trust Sanger Institute’s Cancer Gene Census: 226 diseases linked to 366 gene mutations with 688

distinct associations.

www.sanger.ac.uk/genetics/ CGP/Census

Jackson Labs Mouse Genome Informatics (MGI): 587 diseases linked to 905 genes with 1,120 distinct

associations. www.informatics.jax.org/phenotypes.shtml

University of Alberta’s DrugBank: 945 drugs targeting 442 genes with 1,700 distinct associations.

www.drugbank.ca

NIH’s GeneTests data will soon be released into the NextBio system.

www.geneclinics.org

Biogroup Content

Biogroup Count | Live Link to Example in NextBio | Source Site

Broad MSigDB - Canonical GenMAPP: Prostaglandin Synthesis

Pathways* 473 Regulation www.broad.mit.edu/gsea/msigdb/index.jsp
Broad MSigDB - Positional Gene

Sets 331 chrl9pl13 www.broad.mit.edu/gsea/msigdb/index.jsp
Broad MSigDB - Regulatory

Motifs 500 PPARA binding site geneset 1 www.broad.mit.edu/gsea/msigdb/index.jsp
Gene Ontology 23,807 GO: angiogenesis www.geneontology.org

InterPro 8,573 InterPro: Olfactory receptor www.ebi.ac.uk/interpro

PMAP Peptidase Inhibitors 20 PMAP: All Peptidase Inhibitors http://pmap.burnham.org

PMAP Proteases 7 PMAP: Metallo proteases http://pmap.burnham.org

TargetScan miRNA targets DB 163 TargetScan: miR-23 www.targetscan.org

* Compilation of 12 pathway gene sets including KEGG, Reactome, BioCarta, GenMAPP and others.
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http://www.targetscan.org/

NextBio Quality Control Process

Assessing Experimental Design

Data sets pre-processed by NextBio go through extensive quality control processes, about 20% of public data fails
and is discarded. Similarly, if the data is contributed to NextBio by individual users or groups for public consumption,
then it will go through an initial review by our scientific staff to make sure of the following:

e Experimental design is sound (including replication)

e Analysis approach is reasonable

¢ Extensive sample annotations and experimental details are provided
e Analysis statistics is available within a result set

¢ Links to raw data is available for download

Assessing Statistical Significance

All of the raw data goes through rounds of quality control, normalization, and statistical analysis that depend on the
data type and on the platform and experimental design used to generate these data. For example, for Affymetrix-
based studies in which CEL files are available RMA normalization is applied (Parrish and Spencer 2004). If only
MASS5 data is available, then per chip normalizations are applied to reduce inter-chip variability. Although not a
prerequisite, the vast majority of processed data in the system falls into the category of case-control experimental
design — a set of “test” samples is compared to a set of “control” samples using Welsh or similar t-test type. Basic
cutoffs are applied: i) one of the two compared sample varieties must exceed a 20th percentile intensity cutoff, ii) p-
values less than 0.05, and iii) fold changes greater than 1.2 or less than -1.2. These are typically the lowest sensitivity
thresholds of commercial microarray platforms. Features passing these cutoffs are maintained as the final
differentially-expressed gene set, thereby constituting what we call a Bioset with pre-processed directional values.
Additional quality control checkpoints are applied at different places depending on the type, platform, and source of
experimental data. In cases of other data types, such as cell-based siRNA or proteomics, assay-specific pre-
processing steps are applied. Another variety of pre-processing is applied to the “Atlas”-type studies — experiments in
which multiple normal tissues and organs are profiled. Since there is no obvious control and “artificial” filtering out of
genes from a tissue profile is not desirable (each gene has some “justifiable” low or high level in each tissue), we use
a different strategy: For each gene its median across all samples in that study is computed. This serves as the
“‘normal” expression level. Next, each gene’s expression value in a given tissue is divided by its median across all
tissues in that Study to compute fold changes relative to “normal” atlas-wide expression. Thus, each sample variety
(tissue) is represented in a Bioset by all measured genes and their relative fold changes.

As part of the NextBio analysis protocol, the data is initially examined using diagnostic plots such as box-plots for
each study. Per-chip normalization is applied when necessary to remove global chip-to-chip variability. Boxplots of
post-normalized data are supplied with all public studies for user review. To further examine data quality and
experimental design assumptions, hierarchical clustering of samples is used to visually assess separation of samples
according to the treatment or test factors. If good separation is not seen for each factor of interest (i.e. factors the
experiment was designed to test), it is an indicator that the data may not be good enough to construct reliable
Biosets. These analyses, as well as the boxplot analysis, are also used to look for “bad” or “outlier” samples, with the
determination on whether to exclude any samples and reanalyze is made on a case-by-case basis. To construct a
clustering tree, a statistical test (e.g. ANOVA) is applied to identify a set of genes differentially expressed among
different experimental conditions of interest. Clustering of samples using Pearson correlation and based on the
statistically significant set of genes identified above is then performed. This is not a Bioset generation step and serves
specifically to assess separation of samples based on the parameters tested in the experiment. As well, at a
minimum, the number of genes passing the ANOVA (for all comparison parameters) must exceed the number of
genes expected by chance. A histogram of the ANOVA p-value distribution from all elements is also generated and
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examined for concordance with expected distribution for a study with statistically significant results (i.e.
disproportionately lower p-values). This figure is also associated with each public dataset for users to validate study

results significance.

Data Pre-processing Workflow

(NCBI,EBI, ...)

ata source

NextBio
Parser
v Upload Package
Raw data Annotation < > Curator
I b =
Statistics,
Plo
Expression N°'g::|z§°"' Exiﬁeren_ﬁal R NexiBio
Summary pression Dot
Assessment Analysis
/
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Essentials of Data Security

NextBio is the leading search engine organizing the world's life sciences information. Our customers include the top
pharmaceutical, biotechnology, medical, academic and institutional research organizations in the world. Our business
demands state of the art security at every level, and security of customer data is NextBio's number one priority.

Our commitment to security is reflected in the enormous investments that we have made in our security
infrastructure, our internal security policies, and our Privacy Policy. NextBio strives to attain the highest levels of
information security as defined by the ISO (International Organization of Standards), PCI (Payment Card Industry),
and the AICPA (American Institute of Certified Public Accountants). Using extensive firewall protection, intrusion
detection systems, SSL/TLS-based encryption and proprietary security products, NextBio gives you the peace of
mind that only a world-class security infrastructure can provide.

We further recommend that users take these steps to secure their own systems prior to using our service:
e Use current Web browsers that support strong SSL/TLS encryption, such as Internet Explorer 6.0 or above
and FireFox 2.0 or above.

¢ Use an anti-virus application with updated engines and definitions.

¢ Use up-to-date patches of your computer's operating system and all local applications.

Security is paramount in everything that we do, and NextBio utilizes some of the most advanced technology for
Internet security available today. To ensure the protection of your data, we have implemented a multi-faceted security
policy that includes:

¢ Protection at the Application Level
¢ Protection at the Network Level

¢ Protection at the Facilities Level

© 2009 NextBio. All rights reserved. 12
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Essentials of NextBio Enterprise Domain

NextBio is a Software-as-a-Service (SaaS) provider. As with most SaaS companies it is built on the principle of
“single instance, multiple tenants” -- the same hardware is used to serve multiple tenants. The application consists of
multiple domains with all information within a domain being available to only individuals within their domain. All data is
logically partitioned with a domain or user id associated with each data item. NextBio uses the industry-standard
Spring Security (ACEGI) framework to manage the access controls between users, groups and data items.

e Enterprise users will access NextBio through a secure private domain at
https://companyname.nextbio.com. Along with this HTTPS private domain, a number of settings that
greatly enhance the level of security can be configured. These include things such as password
strength and policies, restricting certain IP addresses, session time-outs after a specified time of non-
usage, and others.

¢ Inclusion of corporate data in "Individual Study Results" — The significance of your private data is
factored in and correlated with all other data in NextBio. In the results, you'd see data from your various
projects interspersed with the public study data.

¢ Inclusion of corporate data in “Summary Results” — Depending on query type, NextBio presents the
most significant concepts within Tissue, Disease, Gene, Treatment and Biogroup columns in the
Summary Results section. Intensive, sophisticated meta-analysis algorithms prioritize the most
significant concepts from all studies specified by a query. Enterprise customer data will be included and
influence the public contributions to Summary Results within their domain.

¢ Advanced Query Capability — Enterprise customers can access interfaces that allow them to build multi-
Bioset queries for direct side-by-side comparisons. Expression signatures can be aggregated and
correlated gene by gene to discover highly relevant activities. For instance, to validate hypotheses one
may want to combine results from several entirely independent studies measuring gene expression
levels from clinical p53 status in breast cancer. Alternatively, one may have a comprehensive study with
many clinical variables with a desire to compare gene expression levels within that study alone to tease
apart clinical progression.

e Enterprise customers can access APIs, including the following:
o Search API
o Data Import API
o Autocomplete API
o Single Sign-On

These are expanded upon in the section titled ‘Essentials of Integration via APIs’.

© 2009 NextBio. All rights reserved. 13
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Essentials of Gene Query Processing and Results

Understanding the functional significance of genes requires the ability to investigate expression activity in a
systematic way — in different organisms, across different tissues, disease states, and chemical and environmental
perturbations. Absolute values, such as fold change, correlation coefficient, p-value, or any other statistical parameter
representing gene activity in different types of measurements are converted into a normalized rank, using a
combination of the gene’s absolute value ranked relative to other measured genes and additional factors, such as the
platform size. The final normalized rank indicates the significance of a gene’s activity in a given condition within a
study. The search function uses this rank to prioritize studies in which different disease states, compound treatments,
or other biological factors have the most significant effect on that gene’s activity. If orthologs for genes of interest
exist, the search will automatically be performed across studies from different organisms. You will often find that the
highest ranking study result from a query would have that gene as the #1 highest ranking gene in a Bioset within that
study.

As shown under the ‘experiments’ tab in the ESR1 gene search example below, Pie Charts and Meta-categorization
results are displayed directly below the gene description section. All relevant studies retrieved from a Gene Search
are shown in the bottom ‘Individual Study Results’ section. In this case, for a Study to be present it would have to
have a significant association to ERS1 changes. These Study results are then categorized into various associations
in the ‘sources of data and associations for experiments’ section. Interactive Pie Charts divide the studies into
Organisms and Data Types. Click on any slice of pie to specifically filter down to particular experiments. Not only are
the ‘individual study results’ filtered to the selection, but recalculation of the top ‘Normal tissue’, ‘Disease’ and
‘Treatment’ categories occurs based on that subset of Studies. For instance, it is fascinating to see Treatment
categories change when selecting different organisms. For mouse you are likely to see more gene treatments (knock
out, conditional expression and the sort) than for rat where you'll likely see more compound treatments. This reflects
the historical fact that the mouse became the model of choice for the first mammalian geneticists, while the rat
became the model of choice for physiologists, nutritionists and toxicologists.

‘Normal tissue’, ‘Disease’ and ‘Treatment’ categories are derived from meta-analysis of the experimental design tags.
Tags generally describe the essence of the experimental design (tissue, disease, treatment, etc), they are described
in detail in another section. Meta-categorization for “normal tissues” and “diseases” exclude data from cell lines, as it
is assumed that cell lines don’t represent true models of normal tissues or diseases.

© 2009 NextBio. All rights reserved. 14



Gene Query Example, link out to:
http://www.nextbio.com/b/home/home.nb?g=esrl

gene > ESR1

The estrogen receptor (ESR) is a ligand-activated transcription factor composed of several domains important far hormaone binding,
DMA binding, and activation of trangcription. Alternative splicing results in several ESR1 mRMNA transcripts, which difier primarily in their
S-prirne untranslated regions. The translated receptors show less vatiabilite [supplied by OMIM] view rmore s

J experiments(d23) literature(37,331) clinical trials(397) full test(r, 739) | rnore... |
show filter

sources of data and associations for experiments @
organisms data types

B huran HENE EXpression

W ouse / u therapeutic

rat B mutationsiohenotypes

normal tissues diseases treatments see more associations
W Uterine tube M Breastcancer M Estrone Sodium Sulfate
B Myormetrium B Lymph node metastases M Toremifene
M Peritoneumn M Disorder characterized by, . M Dienestrol
M Endothelial cell of ymph... M Cervix Cancer M Estrone
M Prepuce of penis M Hepatocellular dysplasia M Raloxifens
W Cerix of uterus M Primary leiomyosarcoma M Zuclomiphene

download study results 3
individual study results for: ESR1 @

T [ Drug target sets for approved compounds

The DrugBank database iz a unique hioinformatics and cheminformatics resource that combines detailed
drug {i.e. chemical, pharmacological and pharmace..

MextBio LibrargPharmacology and Toxicology  view study details »

homo sapiens

T [H Estrogen receptors mutants affecting ERE hinding

results for: ESR1
5 biosets organism: homo sapiens [~

[ MDA-MB-231 cells + mutant ERalpha-CMY _vs_ +mock...  7.4E-21 fald change
o [F MDAMB-731 cells + WT ERalpha-CGhiy _ws_ + mock Chiv 1.3E-10 fold change
o [ MDA-MB-231 cells + mutant ERalpha-Chy _ws_ + WT ER 91E-6 fold change
s — MDA-MB-231 cells + mutant ERbeta-CMY _vs_ + mock C 00003 fold change
1 [EMDA-MB-231 cells + WT ERbeta-CMY _ws_ + mock Chy oo fald change

matching features =
gene imported narme rank  control expression fold change p-value  testexpression
ESR1 211234 _x_at ar0e 248 1.39 0.01 345

ESR1 215552 _5_at 7285 964 1.29 ooose 124

Response to estradiol-ERalpha, estradiol-ERalpha ERE Binding defective and estradiol-Erbeta and estradial-
ERbeta ERE hinding defective mutants
MexdBio LibrargMetaholic disorders and Qhesity  view study details »

© 2009 NextBio. All rights reserved.
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Organism Pie - human subset selected:

Selecting a wedge of pie will subset the experiments and recalculate meta-categories, as with human shown here.
Selecting a category class or individual concepts also act as filters to show relevant studies.

experiments(468) literature{37,331) clinical trials(397) full text(7 7 35) mare

sources of data and associations @ all sources > Homo sapiens

organisms
B human

normal tissues
W Uterine tube
W Myarmnetrium
W Uterus

M Peritaneumn

M Endothelial cell of lymph. ..

M Prepuce of penis
W Cervixofuterus
M vagina

Keratinized cell of epide...

Skin Cerical dysplasia W Estradiol 3-[bis(2-chlora...
Sealp Familial cardiormyopathy W Desogestrel
Hair follicle Hepatitis B W implanon

Endaormetrium

data types

/ yene expression
u therapeutic
B mutationsiphenatypes

diseases

M Breastcancer

B Myocardial infarction

M Lymph node rmetastases

M Disorder characterized by

M cancer of uterus

W Hepatocellular dysplasia
Primary leiomyosarcoma
Liver carcinoma
Caraotid atheroselerosis

Malignant epithelial tumo

© 2009 NextBio. All rights reserved.

treatments

M Estrone Sodium Sulfate
W Toremifene

M Ethinyl Estradiol

M Dienestral

M Diethylstilbestral

B Raloxifene

M Zuclomiphene

M Estrone

W rlorgestimate

M Medroxyprogesterong

show filter

= see fewer associations

Meta-Categories
recalculated according
to pie selction
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Essentials of Bioset Query Processing and Results

The NextBio search engine enables any set of genes or proteins to be searched against all other studies in order to
identify significant correlations with other data, providing an easy-to-understand biological context for the otherwise
complex data. A researcher can load a set of genes with or without associated statistics into the NextBio search
engine and instantly view significant correlations to all studies. Rank-based enrichment analysis prioritizes all Bioset-
Bioset correlations to the queried Bioset.

The correlation score of one gene expression data set B1 (Bioset 1) with another data set B2 (Bioset 2) is
determined by evaluating the significance of the overlapping genes between B1 and B2, in contrast with the
random distributions within their respective platforms P1 and P2. The null hypothesis is that the distribution of
overlapping genes in B1 and B2 are not significantly different from what would be expected randomly given the
platforms P1 and P2. The alternative hypothesis is that there are more overlapping genes between B1 and B2 in
the upper rankings than would be expected in random samplings from their platforms P1 and P2. To evaluate the
statistical significance of B1B2 overlap contrasting against P1P2 overlap, a top to bottom scan is performed in the
rank ordered gene lists B1 and B2. The overall correlation score is represented by the maximum score, adjusted
by a multiple testing correction. Few assumptions are made about the Bioset data structure. General comparisons
are enabled between data sets with small-tens or large-thousands of genes, with or without rankings, between
data sets with or without directionalities, and between data sets from different data types, platforms or different
species.

If a data set contains directional subsets, up-regulated and down-regulated genes, in the differentially expressed
gene sets, then subsets with distinct directionality are automatically recognized and the analysis would indicate
whether a positive or negative correlation is discovered. The positive or negative correlation call in Level 2 results
(see below) is a generalized one, as you will often see subsets of genes positively and negatively correlating.
Statistics are calculated for each pair-wise possibility. A positive correlation would show the same gene(s) up-
regulated in both Biosets, or the same gene(s) down-regulated. A negative correlation would show the same gene(s)
having opposite expression directionality, like up-regulated in one Bioset and down-regulated in the other. The 2x2
Correlation Table, found at the Level 3 results (see below), is interactive: filter by clicking on a particular quadrant, for
say up-regulation across both Biosets will filter the gene table to those select genes.

As shown in the Bioset Search example below, meta-categorization results are displayed directly below the Bioset
description section. Bioset-Bioset correlations are calculated for all data sets in the system and presented in the
bottom ‘Individual Study Results’ section. Studies are prioritized by significance of Bioset-Bioset correlations. For
instance, the Study containing the Bioset having the lowest p-value will be at the top of the list. Individual Study
results are categorized into various associations in the ‘sources of data and associations for experiments’ section.
‘Normal tissue’, ‘Disease’ and ‘Treatment’ categories are derived from meta-analysis of the experimental design tags
specific to each associated Bioset. Meta-categorization for “normal tissues” and “diseases” exclude data from cell
lines, as it is assumed that cell lines don’t represent true models of normal tissues or diseases. Meta-categorization
for “Biogroups” is determined from associations to the gene set data within the single queried Bioset.

© 2009 NextBio. All rights reserved. 17



Bioset Query Example, link out to:
http://www.nextbio.com/b/home/home.nb?id=14568&type=bioset&currentTab=experiments

Bioset search results show ranked correlations to all other studies in NextBio. In this example, the correlations from a
user selected study on clinical estrogen receptor status are shown contrasted to an independent study of expression
changes across combinations of estrogen receptor, progesterone receptor and Her2 status.

bioset> expO Breast cancer: ER negative _vs_ ER positive

o P e features experiments hiogroups

Find this hiogset's significant correlation to all the studies within MNextBio here. Immediately helow, find a summary of those correlations
broken down by categaory to enahle a higher-level interpretation over all results. Below thatis the ranked list of all significant study results.

sho filter

sources of data and associations for experiments ®

organisms data types
B hurman gene expression
B mouse / u therapeutic
rat B prtationsphenotypes
W worm
1ly
u yeast

normal tissues
B Srmooth muscle of artery

B Region of prostatic strom...

W Epithelium of bronchus
B hongranular leukocyte
W Tonsil

M Mesenchymal cell

(2,865)experiments

dliseases

M Breastcancer

B Lymph node metastases
M cancer of ahdomen
M Meoplasm of pelis
B Haemaophilus infection
B Hepatocellular dysplasia

treatments

W Epirubicin

B KRT1 gene

B Cyclophosphamide
W Amphaotericin B

W Gentamicin

M I3F1R gene

see mare associations

download study results [

individual study results for: exp Breast cancer. ER negative _ws_ ER positive

0 [HexpO project: Breast cancer subset
The mission of expCis to huild on the technologies and outcomes of the Human Genome Project to
accelerate improved clinical management of cancer pati

MextBio LibrargiOoncology
homo sapiens

view study details »

1 El Expression analysis of triple negative and double negative hreast cancer

results for: expO Breast cancer: ER negative _vs_ ER positive

5 hiosets

[ Breast cancer ER- PR- Her2- _vs_ ER+ PR+ Her2- + 2333

organism: homo sapiens

1.9E-256

Breast cancer ER- PR- Her2- _vs_ ER+ PR- Her2- + 1485 1.3E-175
[l Breast cancer ER- PR- Her2- _ws_ ER+ PR+ HerZ+ + 937 4.0E-143
[*] Breast cancer ER- PR- Her2- _vs_ ER+ PR- Her2+ + 775 B.8E-83
[=l Breast cancer ER- PR- Her2- _ws_ ER- PR- Herz+ + il 1.1E-13
313 matching genes SortBy: Bioset1 Rank v hide

hioset 1: expl Breast cancer: ER negative _vs... ws: Ml hioset 2. @O Breastcancer ER- PR- HerZ- _ws_E...

showing WS download result:

Interactive Pie Charts
act as filters

Interactive
Meta-Categories
derived from
experiments tag
correlations

Level 1 results

Level 2 results

Level 3 results:

Venn Diagram

Interactive 2x2

Gene Bioset 1 Imported ID Bioset 1 Rank fold change 1 Bioset 2 Imported ID - Bioset 2 Rank fold che

PEATT 223062_s_at 44 585 220892_s_at 167 1.65 Correlation Table
STC2 203438_at 46 -5.287 203439 _s_at 333 1.36

MAGEAL 214612 _x_at 54 5.044 214612 _x_at 53 1.94

MAGEAZ 209942 x_at |1} 4.983 209942 x_at 54 1.92 Probe set IeVeI results
Hs.534310 211674 3 _at 64 4.923 211674 _at 105 1.69

FOxC 1653613 _s_at TG 4.852 213260_at 102 1.7

11341 205475 _at 78 4.621 205475 _at 14 275

SLC39AE  1555460_a_at 106 -4.143 202088_at kN -1.79

BCL2ZA1 205681 _at "7 3.966 205681 _at 85 1.75

SLC30AE 202089 s at 1464 -3.603

1234
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Venn Diagram and Correlation Table Explanation

NextBio User Guide

Level 3 results show two micrographs that visually illustrate Bioset —Bioset relationships. The Venn Diagram outlines
the overlap of common genes between Biosets. The directional relationships in the correlation table are computed
individually and colored by the strength of the p-value; lower p-values yield darker shades of orange and gray is null.
Quadrants of the correlation table are interactive: mouse-overs reveal individual statistics and clicking on one will
accordingly subset the results table below the micrographs. Enterprise customers can download tabular results

accordingly.

1

[ Breast cancer ER- PR- Her2- _vs_ ER- PR- Her2+ + 33 11E-13
313 matching genes Sont By:| Biozset 1 Rank | hide

hioget 1 expQ Breast cancer ER negative _vs... vs: M hioset 20 © Breastcancer ER- PR- Her2- _vs_E...

1 showving vz [Ell download result:
1
Gene Bioset 1 Imported ID Bioset1 Rank fold change 1 Bioset 2 Imported ID Bioset 2 Rank fold che
FSATI 223062_s_at 44 8.3 220892_s_at 167 1.45
STCZ2 203438_at 45 -5.287 203439_s_at 333 1.36

Rank Score Explanation

Blue bars visually represent Rank Scores decreasing with relevance according to correlations between the query and
the highest ranking bioset in a study. The magnitude is an aggregate score using the —Log(p-value) of the directional
combinations, as explained below.

(2,865)experiments

download study results £

individual study results for: expO Breast cancer. ER negative _vs_ ER positive

0 M expO project Breast cancer subset

The mission of expO is to build on the technologies and outcomes of the Human Genome Project to
accelerate improved clinical managerent of cancer pati...

MNexdBio LibrargOncology  view study details »

homo sapiens

T B Expression analysis of triple negative and double negative breast cancer

results for: expO Breast cancer: ER negative _vs_ ER positive

5 biosets organism: horno sapiens
Rank Score Bioset Name Correlation Common Genes P-Value
| Breast cancer ER- PR- Her2- _vs_ ER+ PR+ Her2- + 2333 1.9E-256
[ [HBreastcancer ER- PR- Her2- _vs_ ER+ PR- Her2- + 1485 1.3E-175
] Breast cancer ER- PR- Her2- _vs_ ER+ PR+ Her2+ + 937 4.0E-143
I E— Breast cancer ER- PR- Her2- _vs_ ER+ PR- Her2+ + 775 B.8E-83

Breast cancer ER- PR- Her2- _vs_ ER- PR- Her2+ + 313 1.1E-13

Genome-wide expression analysis of estrogen receptor-negative, progesteron receptor-negative and
Her2-negative breast cancer
MextBio LibrargiOncology  view study details »

homo sapiens

1234.. 287 nexts  show: 10 20 50 100 results
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Bioset-Bioset Correlation Scoring

Correlations to Bioset "expO Breast cancer: ER negative _vs_ ER positive’
ER- PR- Her2- _vs_ ER+ PR+ Her2- (1.9E-256) ER- PR- Her2- _vs_ ER- PR- Her2+ (1.1E-13)
Quad p-value -LOG{p-value} p-value -LOG{p-value)
A 2.10E-131 130.68 9.60E-11 10.02
B no overlap 3.12E-02 1.51
C no overlap no overlap

D 9.30E-125 124.03 3.40E-05 447
Aggregate Score = A-B-C+D 254.71 Aggregate Score = A-B-C+D 12.98

10E-AgScore 1.95E-255 10E-AgScore 1.05E-13

ER-PR- Her2- vs ER+ PR+ Her2- (1.9E-256)

5 biosets

Rank Score

results for: expO Breast cancer: ER negative _vs_ ER positive

organism: homo sapiens

Bioset Name Correlation Common Genes
[5 Breast cancer ER- PR- Her2- _vs_ ER+ PR+ Her2- + 2333

P-Value
1.9E-256

2333 matching genes

hioset 1: expO Breast cancer ER negative _ve... vs: M hioset 2: @ Breastcancer ER- PR- Her2- _vs_ER

Sort By | Bioset 1 Rank v hide T A

@ f showing [ vs [E] download result
]

ER-PR-Her2-_vs_ER- PR- Her2+ (1.1E-13)

[5 Breast cancer ER- PR- Her2- _vs_ER- PR- Her2+ + 313 1.1E-13
313 matching genes Sort By, Bioset1 Rank v hide
hioset 1: expO Breast cancer ER negative _vs... vs: M bioset 2. @ Breast cancer ER- PR- Her2- _vs_E '
@ 1 showing vs m download result| 1
1

O

O|%
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Essentials of Biogroup Query Processing and Results

In an expression profile generated from a DNA microarray study, significant alterations in gene expression might
manifest at the level of biological pathways or co-regulated gene sets, rather than at the level of individual genes. A
gene set enrichment analysis strategy can be used to detect coordinate changes in the expression of groups of
functionally related genes, such as metabolic pathways, transcriptional programs, and stress responses, that are
distributed across an entire expression profile and subtle at the level of individual genes (Mootha et al. 20083;
Subramanian et al. 2005; Sweet-Cordero et al. 2005). A Biogroup, in NextBio terms, represents a functionally related
set of genes or proteins, such as a pathway, a gene ontology group or a protein family.

To evaluate the significance of a given gene set G (Biogroup) in a gene expression result Bioset B, we identify
gene set G members and contrast their specific rankings in B against the background distribution in the platform P
that is used in the gene expression experiment. Genes differentially expressed under the experimental design are
ranked according to a selected criteria such as magnitude of changes resulting in a rank-ordered gene list in the
result set B. Significance scores are evaluated as follows: the null hypothesis is that the distribution of gene set G
members is not significantly different from what would be expected randomly given the platform P; the alternative
hypothesis is that the gene set G members are enriched in the upper rankings among result set B compared with
what would be expected in random samplings from the platform P. A top to bottom scan is performed in the rank-
ordered gene list B, to compute the significance score of B contrasting against P at each rank R. The overall
significance score is represented by the maximum score, adjusted by a multiple testing correction.

Direction of gene or protein expression changes within a data set is automatically recognized to form subsets for
analysis (different directions are analyzed separately). A general approach was developed that makes few
assumptions about the data structure, enables comparisons between Biogroups and Biosets with small (tens) or large
(thousands) numbers of genes, does or does not include rankings, is compared against data with or without
directionalities, and originates from different data types, platforms or across different species.

Meta-categorization results across all relevant studies retrieved from a Biogroup search are categorized into top
associations in the section ‘sources of data and associations for experiments’. ‘Normal tissue’, ‘Disease’ and
‘Treatment’ categories are derived from the tags assigned to data in the ‘individual study results’. The color intensity
indicates the significance relative to the top-ranked result. Click on any source concept (‘category’) to filter ‘individual
study results’ to that concept. Meta-categorization for “normal tissues” and “diseases” exclude data from cell lines, as
it is assumed that cell lines don’t represent true models of normal tissues or diseases.
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Biogroup Query Example, link out to:
http://www.nextbio.com/b/home/home.nb?g=angiogenesis

‘Angiogenesis’ is a Gene Ontology concept comprised of 114 human, 134 mouse, 123 rat and 2 fly genes. Biogroup
search results show ranked correlations to studies in NextBio. In this example, the correlations from a user selected
study on breast carcinoma are shown contrasted to ‘Angiogensis’ under the ‘experiments’ tab.

biogroup > angiogenesis
@ view biogroup details

Blood vessel formation when new vessels emerge from the proliferation of pre-existing hlood vessels. view more »

J experiments(1,798) literature{38 675) clinical trials(534) full text(15,490% | maore... |
show filter
sources of data and associations for experiments @
organisms data types Interactive Pie Charts
W huimaEn HEne BXpression
W mousze / W therapeutic
rat | prutstionzfhenctypes
fly
normal tissues diseases treatments [H see maore associations I .
M Glomerulus M Clearcell carcinoma of k... W ZAFT0 gene nteractive
W reural sterm cell B Renal cell carcinoma B LCP2 gene Meta—Categories
B Pericardium B Oncocytoma of kKidney B LCKgene derived f
M Region of parenchyma of k... M Endometriosis M PCGF2 gene erived from
M Epithelium of small intes.... W Nerve injury W Z-deowolucose experiments tags
M Embryonic stem cell M Hamman-Rich syndrome W MLKIP gene

download study results £
individual study results for: angiogenesis @
T [ Determination of stromal signatures in breast carcinoma Level 1 result

results for: angiogenesis
11 biosets organism: horo sapiens [

Direction <

o [H Selitary fibrous tumor _vs_ desmoid_type fibromato. . I a1 45E-51 @

o [ Gastrointestinal stromal tumor _vs_ desmoid_type 1. 38 5HE-29 @

Level 2 results

L
o [HDermatofibrosarcoma protuberans _vs_ desmoid_type ... I 36 189E-19 @
[ [HDermatofibrmsarcoma protuberans _vs_ solitary fibr T 36 BOE-18 @
[ [Emalignant fibrous histiocytoma _vs_ solitany fibro.... T 30 21E-15 @
46 matching genes 80 matching features hide =
hioget: @ Malignant fibrous histiocytoma _ws_... vs: Il biogroup: angiogenesis Level 3 reSUItS:
Venn Diagram
1 showing vz [l download results 3
! Interactive 2x2
Correlation Table
Gene Imported ID Rank fold change
PLYDCA H11476 136 12 Probe set level results
AMPEP AlBE8228 180 11.8
THFRSF12A Al221536 176 108
COLTaAl AR455157 208 9.63
THY1 Al732848 220 9.32
SEMASA AAD4GETS 2748 -8.38
THY1 AlDST2ET 327 T62
CEACANT AA4065T1 414 -6.65
SEMASA ARZB423T 485 -6.23
FLHDCA AAGTBOB4 493 B.2
1234 . 8next: show 10 2050100 results
o1 Eleiomyosarcoma _vs_ solitary flarous tumor T 24 29E15 @
T [@Synovial_vs_ solitary fibrous tumar T 17 23E12 @ More Level 2 results
1 [HMalignant fibrous histiooytarma _vs_ desmoid_type f... I 24 3EE8 @

12 nexts  show: 10 20 50100 results
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Essentials of Disease Query Processing and Results

A disease query will return ‘individual study results’ based on tags under the ‘experiments’ tab. Meta-Categories are
derived from the strength of Gene and Biogroup associations from the individual studies.

Disease Query example, link out to:
http://www.nextbio.com/b/home/home.nb?g=breast%20cancer

The search result shows all Studies where one can scan Study titles and short descriptions, or choose to view study

details. Level 2 results list the Biosets. Selecting the @ icon across from Bioset names will show a Bioset Inspector
page with overview, feature dataset, experimental Study and Biogroup correlations.

disease > Breast cancer

A primary or metastatic malignant neaplasm invalving the breast The vast majarity of cases are carcinomas arising fraom the hreast
parenchyma ar the nipple. Malignant breast neoplasms oceur mare freguently in females than in males. -- 2003 view maoare »

J experiments(gl) literature(145,524) clinical trials(4,329) full text{35,758) | maore... |
show filter
sources of data and associations for experiments @ Interactive Pie
organisms data types ch
arts
B hurman gene expression
B mouse / B mutationsphenotypes
rat
genes biogroups see mare associations Interactive
W ESR1 W Cell Cycle -
M ERBB2 W Cell Communication Me'Fa-Categorles
W cOH1 W P53 Signaling Pathway derived from
W Wap W Growth factor, receptar experiment tags
W TP53 M Focal Adhesion
W BRCAT B Cytokine Cytokine Recepto...
individual study results for: Breast cancer ®
Microarray analysis comparison between cell lines from 8 different cancer tissue L 11 It
Comparison between cell lines from 9 different cancer tissue of origin trypes (Breast, Central Menmous Systemn, eve results
Colon, Leukemia, Melanoma, Mon-Small Cel...
MextBio LibrargOncology  view study details »
homo sapiens
= Breast cancer - tamaxifen treatment effects and grade definition in ER+ tumors
results for: Breast cancer
10 hiosets organism: homo sapiens E|

Breast cancer LM- non-treated patients - Grade 2 ...

Breast cancer ER+ tamoxifen-treated patients - Dis.... (0]
Breast cancer ER+ tamoxifen-treated patients - LM+ .. @
Breast cancer ER+ tamoxifen-treated patients - Rel... ® Level 2 results
Breast cancer LM- non-treated patients - Distant m... @
Breast cancer LM- non-treated patfents -ER- _ws_ ... @ Select @ icon to
Breast cancer LM- non-treated patients - Relapse _... @ . .
Breast cancer ER+ tamoxifen-treated patients - Gra. .. (0] view Bioset
Breast cancer ER+ tamoxifen-treated patients - Gra. .. @ Inspector
@
©

Breast cancer LM- non-treated patients - Grade 3 ...

Purpose: A numhber of microarray studies have reported distinet molecular profiles of breast cancers (BC):
hasal-like, ErbB2-like and two to three lumi...

MextBio LibrandOncology  wiew study details »

homo sapiens
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Choosing a category from the ‘sources of data and associations for experiments’ will apply this concept as a filter and
display relevant results. This is shown below after selecting the highest ranking, data-driven gene category ‘ESR1’.
Pie charts will change accordingly to represent only studies where the ESR1 gene is significantly changing or a
member of validated data types. Combinations of pie chart and meta-categories are possible, for instance one could
choose to limit results to human studies using the organisms pie and ‘P53 Signaling Pathway’ from the Biogroups
meta-categories.

disease > Breast cancer

A primary or metastatic malignant neoplasm involving the breast The vast majority of cases are carcinamas arising fram the hreast
parenchyma or the nipple. Malignant hreast neoplasms occur mare frequently in females than in males. -- 2003 view more =

experiments(27)

literature {10,131} clinical trials(318) full text{3,795) more..

show filter

sources of data and associations @ all sources » ESR1

organisms data types
B human / QEnE BXpression
B pnouse B pnutationzphenctypes
rat ESR1 category

selected

genes biogroups see mare associations
M ESR1 W Cell Cycle

W ERBBZ B Cell Communication

W CDH1 B P43 Signaling Pathway

W wap B Growth factor, receptor

B TP53 B Focal Adhesion

M BRCAY B Cytokine Cytokine Recepto.

individual study results for: Breast cancerinESR1 @

[ [# Breast cancer grade classification study
Histological grading of hreast cancer defines morphological subtypes informative of metastatic potential,
although notwithout considerable inter-ohse. ..

MextBio LibrargOncology

homo sapiens

view study details »

T [E Aberrations linked to breast cancer pathophysiologies

results for: Breast cancer

12 biosets

see: all hiosets | filtered by ESR1
organisin: hamo sapiens |E|

[ [tIBreast cancer_Basalklike _vs_ normal-like tumaors 63E-7 foldchange | 3016 (0]

| —— Breast cancer_ER negative _vs_ ER positive tumars 3.3E-18 foldchange | -17.83 @

| — Breast cancer_PR negative _vs_ PR positive tumors 1.2E-10 fold change | -7.596 @

| —— Breast cancer_Grade 3 turmors _vs_ Grade 1 38E-14 foldchange | -11.85 @

| I Breast cancer_pa3 positive, mutated _ws_ pa3 wild- . 0.0001  fold change | -7.083 @ ESR1 e_xpression
| Breast cancer_Dead of disease _vs_ alive 00389 fold change | -2.333 @ values in Level 2
[ [tIBreastcancer_ERBBZ-like tumars _vs_ normal-like t... 00014  foldchange | 5136 (0]

| E—— Breast cancer_Grade 2 turnors _vs_ Grade 1 0.0028  fold change | -1.925 @

[ 1 [Hpreastcancer_Stage 4 tumaors _vs_ Stage 1 0.0274  fold change | -1.392 @

s E— | Breast cancer_ERBBZ positive _vs_ ERBB2 negative t... 0.0046  fold change | -1.398 @

12 nexts show: 10 2050100 results

This study explores the roles of gename copy number abnormalities (CHNAS) in breast cancer pathophysiology
by identifying associations hetween recurren...

MextBio LibrargOncology

homo sapiens

view study details »

7 [# Expression analysis of triple negative and double negative breast cancer
Genome-wide expression analysis of estrogen receptor-negative, progesteron receptor-negative and

HerZ-negative breast cancer
MextBio LibrardOncolooy  wiew study details »
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Essentials of Tissue and Organ Query Processing and Results

A tissue query will return ‘individual study results’ based on tags. Meta-Categories are derived from the strength of
Gene and Biogroup associations from the individual studies.

Tissue Query Example, link out to:
http://www.nextbio.com/b/home/home.nb?g=liver

Search results show all liver Studies where one can scan Study titles and short descriptions, and choose to view

study details. Level 2 results list the Biosets, by selecting @ icon across from Bioset names the complete Bioset
description, the dataset and other information can be reviewed.

tissue > Liver see page for author "liver"

The largest gland ofthe bhody, Iving heneath the diaphragmm in the right hypochondrium and upper part ofthe epigastriom; it is of irregular
shape andweighs frorm 1 to 2 kg, or about 1740 the weight of the body. It secretes the bile and is also of greatimportance in both
carbohydrate and protein metabolism. view mare »

expetiments(165) literaturey 14,087 clinical trials{10,774) full text{B0,1945) mare...

show filter

sources of data and associations for experiments @
organisms data types Interactive Pie

u human gene expression Charts
‘ FroLsE

rat

genes biogroups see more associations Interactive

W Sult3al B Cytochrome P4560, E-class,.. Meta-Categories
W ORM1 B Complement and Coagulatio. . f

W Fu03 B FRAR Signaling Pattweay derived from

W ALB B Cytochrame F450 Study data

M FGB W Metabolism of enobiotics. ..

W HADZ B Gamma Hexachlorocyclohexa. .

individual study results for: Liver ®

Diverse liver drug signatures

These data support the publication titled "Classification of a large micro-array dataset. Algorithm compatison
and analysis of drug signatures.”. Some...

MextBio LibrargPharmacology and Toxicology  view study details =

rattus norvegicus
Level 1 results

D-penicillamine treated rat liver

Idiosyncratic drug reactions {IDRs) cause significant moarhidity and mortality. In an animal model of IDRs,
A0-80% of Brown Monway rats exposed to D-pe...

MextBio LibrargPharmacology and Toxicology  view study details =

rattus norvedicus

[ Expression data from p|38 knock out versus wild type fetal liver

results for: Liver
- - Level 2 results
2 biosets organism: rus musculus  [—|

El IE Select @ icon
p38alpha knock out fetal liver E13.5 _wvs_ wild typ. .. @ to view BiOSGt
na8alpha knock out fetal liver E15.5 _ws_ wild typ. .. @ Inspector

The mitogen-activated protein kinase (MAPK) p38alpha contrals inflammatary responses and cell

proliferation. Using mice carrying conditional p38alpha ...

MextBio LibraryPharmacology and Toxicology  views study details »

mus musculus

Interactive

Meta-Categories
derived from
Study data
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http://www.nextbio.com/b/home/home.nb?q=liver

NextBio User Guide

Choose a category from the ‘sources of data and associations for experiments’ to apply a concept as a filter and
display relevant results, as shown below for ‘PPAR Signaling Pathway’.

http://www.nextbio.com/b/home/home.nb?g=liver#bgf=199591&cat=Biogroups&subcat=PPAR%20Signaling%20Path
way&tab=data&tf=PPAR%20Signaling%20Pathway

tissue > Liver

The largest gland of the hody, lving beneath the diaphragm in the right hypochondrium and upper part of the epigastrium; itis of iregular
shape and weighs frorm 1 to 2 kg, or about 1740 the weight of the body. It secretes the bile and is also of greatimportance in both
carbohydrate and protein metabalism. view more »

J expetiments(30) literature(241) clinical trials{2) full text(934) | mare... |
shovwy filter
sources of data and associations @ all sources » PPAR Signaling Pathway
organisms data types
B human Gene exXpression
B mouse
rat
genes biogroups see mare associations
M Suit3al M Cytochrome P450, E-class,... ‘ . A
W ORM1 M Complement and Coagulatio. .. PPAR Slgnahng
W FMo3 M PPAR Signaling Pathway Pathway’ selected
W ALB B Cytochrome P450
M FGB W Metabolism of Xenobiotics. ..
W HADZ B Gamma Hexachlorocyclohexa. .
individual study results for: Liver in PFAR Signaling FPathway @
T [FMacs isolated E-cadherin positive FLEC
results for: Liver see: all hiosets [filtered by PPAR Signaling Pathway
1 bioset organism: mus musculus E|

Camman

o] EMacs isolated E-cadhferin positivefetal liver sterm l 3z 41E-61 @

matching features E|

hioset: @ Macs isolated E-cadherin positivefe... vs : BIPPAR Signaling Pathway

‘PPAR Signaling
Pathway’: Venn
. Diagram and 1x2

all

37 matching genes 62 matching features

1 showing 1] vs [ Correlation Table
1 for selected Bioset
comparison

Gene Imported ID Rank fold change

Cypdald AlB93426 g -607.0 @

Cypdatld AADBOS9S 7 -482.0 @

Cypdald AADGE524 8 -468.0 @

Cypdatld AADE1T 37 12 -360.0 @

Apoah Ald14038 17 -244.0 @

Apoc3 W07 ag 24 -M7.0 @

Cyp2Tal AAZITT A4 a7 -101.0 @

Sle27as AAZE4835 65 -88.0 @

Apoas Wi18951 91 -62.4 @

Scd2 ANWE3E336 118 47.3 @

1234 7Tnexts show 10 2050 100 results

The izalation of hepatic stern cells from the adult liver has notyet heen achieved due to the lack of specific
surface markers. To identify new surfac. ..

MextBio LibrargStern Cells, Differentiation & Developrment  view study details »

mus musculus
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Essentials of Treatment Query Processing and Results

A treatment or drug query will return ‘individual study results’ based on tags. Meta-Categories are derived from the
strength of Gene and Biogroup associations from the individual studies.

Treatment Query Example, link out to:

http://www.nextbio.com/b/home/home.nb?g=tamoxifen

The search result shows all relevant Studies where one can scan Study titles and short descriptions, and choose to

view study details. Level 2 results list the Biosets, by selecting @ icon across from Bioset names the complete
Bioset description, the dataset and other information can be reviewed.

treatment> Tamoxifen

WG

o

WIEW MOre s

experiments(12)

Description:

Drug Type:

Pharmacology:

Mechanism of
Action:

Indication:

Half Life:

literature(4s,8a1)

One ofthe selective estrogen receptor modulators with tissue-specific activities
Tamaoxifen acts as an anti-estrogen dnhibiting agent) in the mammary tissue, but as an
estrogen (stimulating agent) in cholesteral metabolism, bone density, and cell
proliferation in the endometriurm. [PubChern]

Srnall Molecule; Approved

Tamaxifen belongs to a class of drugs called selective estrogen receptor modulators
{SERMs), which have hoth estrogenic and antiestrogenic effects. Tamoxifen has the
same nucleus as diethylstilhestrol but possesses an additional side chain (trans
isomer) which accounts for its antiestrogenic activity,

Tamaoxifen binds to estrogen receptars (ER), inducing & conformational change in the
receptar. This results in a hlockage or change in the expression of estrogen dependent
genes. The prolonged hinding of tamaxifen to the nuclear chromatin ofthese results in
reduced DMA polymerase activity, impaired thymidine utilization, blockade of estradiol
uptake, and decreased estrogen response. Itis likely that tamoxifen interacts with other
coactivators or corepressors in the tissue and hinds with different estrogen receptors,
ER-alpha or ER-beta, producing both estrogenic and antiestrogenic effiects

for the treatment of breast cancer

Distribution: 7 to 14 hours, Elimination: 5 {0 7 days

clinical trials(1,187) full lext(26,375) | more..

showy filter

sources of data and associations for experiments @

organisms
= human

mouse
rat

genes
W ESR1

W ACCHNS

M Pri2c2

W A530021J07Rik
W MLSTDZ

B DDIT4

data types

7

biogroups

gEne EXprESSIon
u therapedtic

see more associations

M Cell Cycle

M Cell Cycle G1to S cantro...
W miR-281

W MTAZ Pathway

W Apoptotic DNA Fragmentati
M DNA Replication Reactarne

individual study results for: Tamoxifen ®

= Tamoxifen regulated expression in MCF7? cells

results for: Tamoxifen
3 biosets

organism: homo sapiens

Bio ne

MCF7 postive for adenoviral expression of ER-beta
MCFT treated with tarmaoxifen- postive for adenovira,

MCF7 cells wio ERbeta insert + tamoxifen _vs_ + ve.

2 8

[

The heneficial effect of the selective estrogen receptor modulatar (SERM) tamoxifen in the treatment and
nrevention of breast cancer is assumed to be ..

MextBio LibrargCncology

hommo sapiens

view study details »

[ Tamaoxifen in endometrial carcinogenesis
The rmaolecular explanation for tamoxifen sering as a breast cancer treatment but displaying partial estrogenic
inthe uterus is not known. Previously,...

MextBio LibrangOncology

homo sapiens

wview study details »
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http://www.nextbio.com/b/home/home.nb?q=tamoxifen

Choose a category from the ‘sources of data and associations for experiments’ to apply a concept as a filter and
display selected results, as shown below for ‘ESR1’.

treatment> Tamoxifen

@f

WiEW IIOre 3

experiments(11)

Description:

Drug Type:

Pharmacology:

Mechanism of
Action:

Indication:

Half Life:

see ather results (@

One ofthe selective estrogen receptor modulatars with tissue-specific activities.
Tamaxifen acts as an anti-estrogen {inhibiting agent) in the mammary tissue, but
as an estrogen (stimulating agent) in chalesterol metabolism, bone density, and
cell proliferation in the endometrium. [FubChem]

Small Malecule; Appraoved

Tamaxifen belongs to a class of drugs called selective estrogen receptor
madulators (SERM=), which have bath estrogenic and antiestrogenic effects.
Tamaxifen has the same nucleus as diethylstilbestrol hut possesses an additional
side chain {rans isamery which accounts for its antiestrogenic activity.

Tamaxifen binds to estrogen receptors (ER), inducing a conformational change in
the receptor. This results in a blockage ar change in the expression of estrogen
dependent genes. The prolonged binding of tamaxifen to the nuclear chromatin of
these results in reduced DMNA palymerase activity, impaired thymidine utilization,
blockade of estradiol uptake, and decreased estrogen response. ltis likely that
tamaoxifen interacts with other coactivators or corepressars in the tissue and hinds
with different estrogen receptars, ER-alpha or ER-beta, producing bath estrogenic
and antiestrogenic effects.

for the treatment of breast cancer

Distribution: 7 to 14 hours; Elimination: 5 to 7 days

literature(4,983) clinical trials{169) full texd(2,128) mare...

show filter

sources of data and associations @ all sources » ESR1

organisms

B hunian
moLise

genes
M ESR1

B ACCHA

W Prizc2

M A530021J07Rik
B MLSTDZ

M DDIT4

data types

GENE EXPression

’ ® therapeutic

biogroups see more associations
M Cell Cycle

M Cell Cycle G1to S contro...

B miR-381

W MTAZ Pathiway

B Apoptotic DNA Fragmentati...

B DMA Replication Reactome

individual study results for: Tamoxifen in ESR1 ®

T W Drug target sets for approved compounds

The DrugBank datahase is a unigue hioinformatics and cheminformatics resource that combines detailed
drug {i.e. chemical, pharmacological and pharmace. ..

MextBio LibrarPharmacology and Toxicology  view study details »

homo sapiens

] [ ATFE in the hearts of transigenic mice upon treatrment with tamoxifen

results for: Tamoxifen

1 bioset

see: all biosets | filtered by ESR1
organism: mus musculus |E|

[ 1 [HLeftventricle from ATFE transgenic mouse treated .. 0.0043 foldchange | -2 46 @

Gene expression analysis ofthe effect of activating ATFE in the hearts of transgenic mice upon treatment with

tarmoxifen.

MextBio LibrangCardiovascular disorders

mus musculus
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Essentials of Advanced Search

Advanced Search is a utility only available to Enterprise customers, it provides users the ability to set up custom
queries that include a collection of high interest Biosets or Studies for direct comparison. Biosets or Studies can be a
mix from Private User, Private Enterprise and NextBio Public Libraries.

Advanced Search can be performed across Genes or Biogroups. By selecting ‘query across all genes’ users identify
the most highly up- or down-regulated genes across the queried set of Biosets or Studies. By selecting ‘query across
all biogroups’ users identify the most highly correlated functionally related gene sets across the queried set of Biosets
or Studies.

There are a number of parameters which are used for computing most relevant genes. The most important two
parameters are the activity level of a gene in each Bioset and the specificity (the number of Biosets in which the gene
is active). The current Advanced Search query limits users to no more than 50 Biosets or 5 Studies at a time

By way of example, let's say I'm a breast cancer researcher that is interested in comparing a number advanced
clinical samples for high ranking correlations to important genes and functionally related gene sets. | find and select
the following seven Biosets from four independent Studies to broadly validate findings and discover nuances via
NextBio Advanced Search.

Bioset Name Study ID (content source)
Breast cancer - ER- p53wt _vs_ ER+ p53wt GSE4922 (GEO)

Breast cancer - Elston histologic grade 3 _vs_1 GSE4922 (GEO)

Breast cancer_Basal-like _vs_ normal-like tumors E-TABM-158 (Array Express)
Breast cancer_PR negative _vs_ PR positive tumors E-TABM-158 (Array express)
Breast cancer - Basal _vs_ normal-like GSE1456 (GEO)

Apocrine breast tumors (ER-AR+) _vs_ luminal (ER+AR+) GSE1561 (GEO)

Breast cancer_LN-tumors_ER (-) _vs_ER(+) GSE2034 (GEO)

Loading of these Biosets was initiated with a search for ‘breast cancer’ and viewing individual Studies to determine

interest in adding specific Biosets to an Advanced Search. Selecting the Advanced Search E will populate Studies
and Biosets with this icon, then selecting the icon associated with the data of interest will place into the bin at right of
screen. This is repeated until all data sets of interest are loaded. Then choose whether to do Advanced Search for
‘Query Against All Genes’ or ‘Query Against all Biogroups’. The following screenshots capture the results of the two.
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Advanced Search Example - ‘Query Against All Genes’

NextBio User Guide

The Matrix Diagram to the left of every ‘individual gene result’ depicts a box for each of the seven Biosets queried,
they are colored and shaded by the general direction and strength of association (red = up-regulated, green = down-
regulated). Level 1 results show rank ordering of Genes. Level 2 results show the individual expression results for

that gene in each Bioset and Level 3 shows additional statistical information.

biosets >

Apocrine breast tumars (ER-AR+) _vs_ luminal (ER+AR+) © =

Breast cancer - Elston histologic grade 3 _vs_ 1@
Breast cancer - ER- p53wt _ws_ ER+ pS3urt «
Breast cancer_LN- tumars_ER (-} _ws_ ER(+) ©
Breast cancer- Basal _vs_ normal-like ©

Breast cancer PR negative _ws_ PR positive tumars @
Breast cancer_Basal-like _vs_ normal-like tumars ©

individual gene results:

genes hiogroups showe fiter

EEEEEEN ] ESRT

estrogen receptor 1

The estrogen receptor (ESR) iz & ligand-activated transcription factor composed of several domaing importart for
hormone kinding, DMA binding, and sctivation of transcription. Aternstive splicing res...

significant in 707 kiosets  Homo sapiens view gene details »

[ [ | [ [ | | NEIRNEa

trefail factor 1

Memberz of the trefoil family are characterized by having at least one copy of the trefoil motif, & 40-amino acid
domain that contains three conserved disulfides. They are stable secretory prateins ex...

sigrificant in 707 hiozets  Homo sapiens view gene details »

EEEEEEN O SCUBE2

results:
T biosets =

[ [ElBreast cancer - Elzton histologic grade 3 _ws_1 12E17  fold change | -G.104

0]

[ [ElBreast cancer - ER- pS3wt _wa_ ER+ pS3wt 96E-7  fold change | 5219 (O}
[ ] [HBreast cancer - Bazal _vs_normal-like 1.0E-16 fold change | -8.778 o ) |
[ Elpreast cancer PR negative _vs_ PR positive tumors 1.3E12  fald change | 6.4 [0} E]
] [ElBreast cancer_LM-tumors_ER (-) _vs_ ER(+) 86E-28 fold change | -5.582 G |
] ElBreast cancer_Basal-lke _vs_ normal-like tumors 00026  fold change l 003 (] a
] [ apocrin bresst tumors (ER-8F+) _va_ luminal (ER+A.. 3.2E-5  foldchange | -4 347 (ONN © |

ENEEEEE 1 TFFS

trefoil factor 3 (intestinal)

hembers of the trefoil family are characterized by having at least one copy of the trefaoil matif, & 40-amino acid

domain that containg three conzerved disulfides. They are stable secretory proteins ex...

zignificant in 77 biozetz  Homo sapiens vievw gene details »

EEEEEEe C 510043

resutts:

T biosets [=]
[ [FBreast cancer - ER- pS3wt _vs_ ER+ pS3wt 00009 foldchange 16401 m
] [ElBreast cancer - Elston histologic grade 3 _ws_ 1 T2E-8 fold change ‘]‘ 4491 E
| | Apocrine breast tumors (ER-AR+) _ws_ luminal (ER+25. .. 00005 fold change ‘]‘ 1275 B
o] [ElBreast cancer - Basal _vs_normal-like 00004 fold change 14769 a8
| [ElBreast cancer_LM- tumars_ER (<) _vs_ ER(+) G69E-12 foldchange 16389 @ E
| [El Breast cancer_Basallike _vs_ normal-like tumors 00263 foldchange T 5044 [0 |
[ [EBreast cancer_PR negative _v=_ PR positive tumaors 00474 fold change 1 1.995 (0] m

matching features =
GEne imported name rank fald change p-value  testl expression test2 expression
S10048 202917 _s_st 255 1.995 0.0474 3728 7437

S100&5 214370 _at 1010 1518 0.0103 3236 4913

5100 calcium kinding protein A%

The protein encoded by this gene is a member of the 5100 family of proteins containing 2 EF-hand calcium-
hinding motifs. 5100 proteins are localized in the cytoplasm andfar nucleus of a wide range of ...
significant in 7/7 hiosets  Homo sapiens view gene details s
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James Flynn | sign out

|'| bookmad this page
[ ]foruuard this page

| e-mail feedbadck

ﬂad\ranced search (T I:

biozets -~
Breast cancer- ER- pS3nt [
_ws_ ER+ pS3wt —

Breast cancer- Elston =
histologic grade 3 _ws_ 1

Apocrine breast tumaors = |»
clear all

[ quety against all genes ]

[ query against all biogroups ]

Level 2 results

Level 2 results

Level 3 results
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Advanced Search Example - ‘Query Against all Biogroups’

NextBio User Guide

The Matrix Diagram to the left of every Biogroup in ‘individual biogroup results’ depicts a box for each of the seven
Biosets queried, they are colored and shaded by the general direction and strength of association (red = up-
regulated, green = down-regulated). Level 1 results show the breadth of Biogroup source types: Broad MSigDB -
Regulatory Motifs, Broad MSigDB - Canonical Pathways, InterPro common protein domains, TargetScan miRNA
targets DB and others. Level 2 results show the individual Bioset associations to that Biogroup and Level 3 shows the

Venn Diagram, interactive Correlation Table and the common genes.

biosets »
Apocting breast turnors (ER-AR+) _vs_ luminal (ER+AR+) @ =
Breast cancer - Elston histologic grade 3 _vs_1 @

Breast cancer - ER- padwt _vs_ ER+ pS3wt © [ tonuard this page

Breast cancer LMN- turmors_ER ) _vs_ ER{+) ©
Breast cancer - Basal _vs_ normaklike ©

Breast cancer PR negative _vs_ PR positive turnor:
Breast cancer_Basal-like _vs_ normal-like tumars ¢

] bockmark this pags

[ advanced search (0

individual biogroup results:

genes  biogroups

Hm EITTGETTT_FOX04
Broad MIigDB - Regulstory Motifs  view biogroup details »
significant in 7/7 biosets

biosets
Breast cancer - ER- pSawt
_ws_ ER+ p53ut

Breast canser - Elston
histologic grade 3 _us_1
Apocting breast tumors

show fiter

clear all

James Flynn | sign out

-

>

=
=
=

Broad MIigDB - Regulstory Motifs  view biogroup details »

significant in 747 hiosets quety against all biogroups

| [ Cell Cycle
Broad MSigDB - Canonical Pathevays  view biogroup detsils »
significant in B/7 biosets

|| [ CTTTGT_LEFT
Broad MSigDB - Regulstory Motifs  wiew hiogroup details =
significant in 67 hiozets

| EITGGEALS MFAT
Broad MIigDB - Regulstory Motifs  view biogroup detsils »
significant in 7/7 biosets

|| FECTTTGA_LEF1
Broad MIigDB - Regulstory Motifs  viewy biogroup details »
significant in 7/7 biosets

[ Small chemokine, interleukin-8-like
InterPro  wiewy biogroup details s
significant in B/7 biosets

[ miR-19
TargetSocan miRkA targets DB view biogroup details »
significant in 67 biosets

[ Antigen Processing and Presentation

results:
4biosets =]

[E Breast cancer - ER- ps3wt _vs_ ER+ pa3wt

1
| o | [ Breast cancer_LM- tumors_ER (-1 _vs_ ER(+) 1 28
S — [FBreast cancer_Basal-lke _vs_ normal-like tumors T 27
1 [ Breast cancer - Elston histologic grade 3 _vs_1 T 16
Broad MSigDB - Canonical Pathrvays  wiew biogroup details
significant in 47 hiosets
[ EGF-like calcium-hinding
results:
6 biosets =|

[ ] EME direction  commaon
1 [Eereast cancer - Elston histologic grade 3 _ve_1 1 32 11E19 @ ﬂ
oo [FBreast cancer - Basal _vs_ normal-like 1 I8 49418 © @
1 [lereast cancer PR negstive _vs_ PR positive tumars 1 17 2EE-B @ E

24 matching genes 35 matching features hide F|

bioset:. © Bresst cancer_PR negative _vs_PR p... vs: B hiogroup: EGF-like calcium-hinding

1

Gene Imported T Rank fold change
SCUBE2 218197 _s_at £l -6.421
COMP 205713 _s_at 207 -2073
VCAN 215646_3_at 31 -1.91

F? 207300_s_at 447 -1.787
THRS4 NATTR At 454 -1 7R
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Essentials of Data Import and Tagging
A detailed exercise describing ‘Data Import and Tagging Best Practices’ is available upon request.

Import files may consist of a simple list of genes or be more content rich, containing preprocessed data and the
results of statistical analysis. Import files can be in .txt, .csv or .xls file formats. NextBio allows users to import
standard numerical and statistical columns (fold change, p-value, score, rank, correlation) and a maximum of 5 user-
defined columns that will be carried through for reference. The minimum requirement is that your file contains a
column name and a list of recognizable identifiers. NextBio recognizes most public and standard commercial platform
identifiers: including, NCBI Gene IDs, NCBI Official Gene Symbols, NCBI accession numbers, ENSEMBL IDs,
RefSeq IDs, IPI IDs, and platform IDs from Affymetrix, lllumina, Agilent and GE Healthcare. If a custom platform is
being used, then we recommend using NCBI Official Gene Symbols or RefSeq IDs if splice variant probes are
present. Complete lists of allowed column names and supported platforms are described at the end of this document.

NextBio maps the Imported ID to the Gene Index, recognizes numerical column types and converts one of these to
ranks. The primary columns used for ranking are the Gene Name and directional Fold Change columns which are
minimally recommended for most purposes. If Fold Change values are not available, then a simple list of feature
identifiers can be used, or columns containing other statistical measures can be added that will fully engage the rank-
based correlations done by NextBio. If more than one standard statistical column is present, NextBio picks one for
ranking in the order:

Rank - Fold change - P-value - Score

Example of a standard NextBio Import format:

Gene Name Fold Change | P-Value Test Expression Control Expression
34756_g_at -2.50 0.0459 22.9 18.4

39805_at 1.43 0.0357 139.6 113.7

31608_g_at 1.94 0.0202 99.5 69

36976_at -1.93 0.0203 34.1 17.6

38612_at 1.68 0.0151 50.6 34.2

41724 at -4.44 0.0117 329.4 266.2

Data tagging is an optional, but very important component of NextBio. Vocabulary sources that support tagging
include the following: Gene Index (developed by NextBio), dbSNP (SNP rs#), SNOMEDCT (disease), Foundational
Model of Anatomy (tissues/organs), PubChem/DrugBank (compounds) and ATCC cell lines (biosource). Although
adding tags is not necessary, it is highly recommended that you add tags where applicable for sample source,
experimental design, tissue, disease, treatment and genetic modification. In general, tagging should only describe the
main attributes of the experimental design, not the experimental results or observations (don't tag data with a top
gene found to be interesting). Tagging is an important process which provides semantic structure to your data.
Search results are significantly improved once the data is tagged. Furthermore, tagging can be used to bring up your
study within an appropriate context, or for additional computations available to Enterprise users. It also helps your
colleagues and collaborators quickly understand the biological background of the experiment. A Tagging Cheat Sheet
is on the following page.

NextBio uses proprietary rank-based statistics to compute associations between the data you import and all other

experimental data. In that way, you can place your experimental results within the context of the world's experiments
to validate your study, discover novel associations and trends, and design new experiments.
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Tagging Concepts

Tagging Cheat Sheet

Tags associate terms from biomedical ontologies with studies published to NextBio

Major Tag Categories

Biosource {e.g. primary tissue, MICF7 cell line or cell line [for non-ATCC cell lines])
Biodesign {e.g. disease vs. normal)
Tissue {e.g. liver, lung)
Disease {e.g. Alzheimer's disease)
Compound {e.g. Aspirin)
Gene {e.g. ESR1})
Genemode {e.g. Gene knockdown)
Biogroup {e.g. myoblast differentiation)
Biosource Biodesign
Blood fraction circadian time course
Cell culture, primary developmental time course
Cell line (provide specific cell line name if available) disease resistant vs. susceptible
Cells, primary disease vs. disease
Embryo disease vs. normal
Laser capture microdissection drug dose response
Primary tissue - FFPE (formalin-fixed, paraffin-embedded) drug resistant vs. sensitive
Primary tissue - fresh or fresh-frozen mutant vs. mutant
PBMCs mutant vs. wildtype
Whoaole blood normal vs. normal
Whole body time course
Whole organ treated vs. control

treatment vs. treatment

Tissue

Define the most specific tissue/organ/cell type used as
a sample for the experiment, vocabulary based on
Foundation Model of Anatomy (FMA). add a Genemode Tag:
Disease Genemode

Assign only where applicable, vocahulary is based on a
modified curated version of SNOMEDCT.

If you've tagged with a Gene or Protein Treatment , then

Abnormal gene function
Cell marker (or marker gene)

Compound

Assign name of compound used. If it's a custom Conditional expression (or inducible expression)
compound, be sure to specify the correct Biodesign tag Gene amplification (or gene duplication)

to indicate that a treatment was applied. Gene deficiency

Gene Gene dominant-negative overexpression

Assigned when a gene in a given sample was modified Gene Insertion

ar served as the key differentiating marker between Gene Inversion

Exipoegﬂr:f.:;tal groups (e.g. ER+ vs. ER- breast cancer). Gene knockdown (or gene silencing or siRNA knockdown)

: ) Gene knockout {or null mutant or gene deletion)
Biogroups consist of sets of genes related by function

and should only be used as tags when it's appropriate Gene mutation (0'_‘ polnt mutatlon-) -
and when no other vocabulary above provides relevant Gene overexpression (or transgenic or knock-in)

terminology. Protein treatment
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My NextBio Functions

(profiles, bookmarks, studies and account)

A pioneering goal of NextBio is to ‘democratize’ data, putting researchers in touch with results that can impact the
success of their projects broadly across an organization. Toward this, concepts in ‘social networking’ and ‘collective
intelligence’ have been developed for importing data, sharing with colleagues, saving key query results, and
communicating interesting details.

My Profiles document a user’s background, projects and publications, so others can reach out to collaborate with
professionals in their organization. The more information one adds to their Profile will increase their value to others
searching for expertise.

My Inbox is where messages are composed and stored to and from colleagues.

My Contacts is used to find, invite and maintain contacts for a user's personal online scientific community.

My Projects is where communities are developed around data of common interest. Projects are comprised of
Studies and can be shared with any number of special interest Groups.

My Studies is where users conveniently store imported data, where they can be edited, correlated to other studies
and shared with others.

My Groups is where users collaborate and communicate with a small group of people or a large humber of users
with similar research objectives. Upon Group creation, Projects are shared that contain specific Studies. Access

controls are flexibly set by Group Founders.

My Bookmarks is a storage location where important findings can be saved for future reference and emailed to other
NextBio Users, so they can immediately see your discoveries.

My Account is where passwords can be changed and the number of search results per page can be modified.

My Privacy is where users control who can see their profile at an Enterprise.
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NextBio User Guide

Collaboration & Data Sharing Using Libraries, Projects and Groups

A more detailed document is available upon request.

Combining NextBio’s Project and Group functionality offers enterprise users a simple and powerful way to collaborate
and share studies of interest with other users. Data sharing occurs at the project level. In order to create focused
collections of data, Projects can contain multiple studies selected from one’s own, one’s enterprise, those shared with
you by others and public domain studies. As new Studies are added to a Project already shared with others, they will
automatically inherit access to the newly added Studies.

The diagram below outlines the flow of study sharing within NextBio. In this example a user’s “Rat toxicity” study can
be added to multiple Projects (1 & 2), which in turn can be shared with multiple Groups using different access
privileges. As you add more Studies to Project 1 and 2 all users in Groups 1, 2 and 3 will automatically inherit access
to the Studies. Studies may also be added to projects created by others as long as this permission has been granted
using the group sharing mechanism.

Project 1

Group 1

Group 2

Study: Rat Toxicity

Project 2

Study D
studyE

eao,

Studies can be added to Projects in two ways:

1. From the Study Inspector’s “Overview” page
2. From the Project Inspector’s “Studies” page

Study Inspector can be accessed in different ways — by clicking on “Study Details” link on the query results page or
by following the Study links from the Library or Project Inspector pages. A blue link “add to project” will enable you
add a study into an existing project. If you want to create a new Project you can go to the “Projects” tab of “my
nextbio” and select the “create a new project” option.

Project Inspector can be accessed from the “my nextbio/projects” page by selecting a specific project of interest.
Single or multiple studies can then be selected and shared using the “add to another project” button or by selecting
the sharing icon to the right of each study.

Project Permission Types
All project sharing occurs at the Group level. Within “my nextbio/projects” tab you can select projects that you want to
share with other groups. Permissions are applied at the project level. There are two types of permissions:

1. Read - Users can access the content of the project, but can’t add new studies to it
2. Add/Read - Users can access the content of the project, as well as add new studies to it

NextBio Libraries and Enterprise Administrators
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Administrators control projects and project permissions from within the Enterprise Library which can subsequently be
accessed by all users within an organization. Importantly, Studies within an Enterprise Library are used in advanced
meta-categorization computations, while those in individual User Libraries are not.

Currently, the basic settings for Enterprise Administrators are controlled by the NextBio Administrator. The NextBio
admin can quickly set up projects within the enterprise library and can assign permissions for users to allow them to
import data or share data within the Enterprise Library. Note: Within the next few weeks a separate NextBio
Administration module will be released. This new module will enable NextBio Enterprise Administrators to define and
manage security settings, enterprise library projects, permissions and many other system parameters.

NextBio Libraries are used to browse Public studies or organize, edit and browse your organization's internal data.
There are three Library types:

NextBio Public Library contains all public data studies organized into high level projects allowing navigation through
all the NextBio public content. You can pick Studies or Biosets of interest and set up Advanced Queries or just
browse through available content. Studies and Biosets in the Public Library cannot be edited.

Company Enterprise Library contains studies and projects proprietary to your specific organization. Only users
within your company have permission to access it. In order to move data from your private project into this library with
organization-wide access users have to have special Administrator permission.

Company User Library hosts your own private Studies. Only you can access these unless you have added them to
specified Projects and Groups. When you import your data this is the default library to which your data is saved. If
you would like to move your data to the organization-wide Enterprise Library providing access for all Enterprise users
discuss it with your NextBio Administrator.
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Essentials of Literature Search in NextBio

NextBio indexes over 18 million abstracts from the public domain. For literature search, NextBio uses a number of

heuristics, including:

e an extensive ontology with relationships between terms and synonyms;

e a customized domain-specific stop word list and analyzer that emphasizes ontology terms;

e the authority of the journal where the paper was published; and

e the date of publication

Embedded hyperlinks to key terms in the citation are semantically linked to NextBio search allowing one to jump out
from the citation to search results across the entire NextBio repository. For instance, read what authors say about a
gene, then instantly find real experimental data related to its expression across the entire repository. NextBio
analyzes literature and clinical trials using all of its ontologies and synonyms, so we are able to, for instance, connect

any two trials even though they use different synonyms for the same compound.

Literature Search Examples

experiments(12) literature(45,891) clinical trials{1,187) full texti26,37 53 mare...
byrelevance hydate | showfilter

individual publication results for: tamoxifen

related terms: all | affiliation | author | biogroup | compound | disease | gene [tissue @ analyze: 50| 2001000 results (@

Sizes of the terms below reflect their relevance to your search. Click on a term to refine your search.

adduct adverseeftects  anastrozole  apoptosis  Bowel breast cancer breasttumors CCND1  CDKIO
celecoxip  CYP12A1  CYP2D6  DMA  ductal carcinoma in situ endometrial cancer  endometrum  ERBBZ  ESR1
ESRRG  estradiol  ©Sfrogen  estrogen receptor  exsmestane  heartdisease  etrozole  liver P PAX2
phosphaorylation  plasma  protein kinase © guinone  retropetitoneal fibrosis  RRAS2 SRC STAT3  stroke

tamoxifen s tumours

45,891 publications

Regulation of ERBEZ2 by oestrogen receptor-PAXZ determines response to taroxifen. [full text]
Ar

Simak Ali, Jason S Carroll

Crogstalk between the oestrogen receptor (ER) and ERBBZIHER-2 pathweays has long been implicated in breast cancer aetiology and

drug response, yet no direct connection at a transcriptional level has been shown. Here we show that oestrogen-ER and tamaoxifen-E. ..

Mature. 2008 Dec 4

Tamoxifen for the prevention of breast cancer: late results of the Italian Randomized Tamaxifen Prevention Trial
AMOnG wWormen with hysterectormy

Umberto Veronesi, Patrick Maisonneuve, Nicole Rotmensz, Bernardo Bonanni, Peter Boyle, Giuseppe Viale, Alberto Costa, Virgilio
Sacchini, Roberto Travaglini, Giuseppe D' Aiuto,...

BACKGROUND: Initial findings ofthe talian Randomized Tarmoxifen Prevention Trial found no reduction in risk of breast cancer with
tarnoxifen use, whereas the National Surgical Adjuvant Breast and Bowsl Project Breast Cancer Prevention Trial showed that tam...
Journal ofthe Mational Cancer Institute, 2007 May 2

© 2009 NextBio. All rights reserved.

ni Hurtado, Kelly A Holmes, Timothy R Geistlinger, lain R Hutcheson, Robert 1 Nicholson, Myles Brown, Jie Jiang, William J Howat,
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article > Hypomethylation-linked activation of PAX2 mecliates tamoxifen-stimulatec
encdometrial carcinogenesis.

H Wu, ¥ Chen, J Liang, B Shi, G Wu, ¥ Zhang, D Wang. R Li, X Yi, H Zhang, L Sun, Y Shang
Diepartment of Biochernistyy and Molecular Biology, Peking University Health Science Center, Belling 100083, China.

Mature 2005 Dec 15
PMID: 16355216

related terms:  all | biogroup | compound | disease | gene (@

breast cancer  cell profferation Psz Tamozxifen

abstract

Tamaoxifen, a selective oestrogen receptor modulator, has been used in the treatment of all stages of hormone-
responsive breast cancer, However, tamoxifen shows partial oestrogenic activity in the uterus and its use has
been associated with an increased incidence of endometrial cancer, The molecular explanation for these
observations is not known. Here we show that tamoxifen and oestrogen have distinct but overlapping target
gene profiles, Among the owverlapping target genes, we identify 3 paired-box gene, PaX2, that is crucially
invalved in cell proliferation and carcinogenesis in the endometrium, Our experiments show that PAX2 is
activated by cestrogen and tamoxifen in endometrial carcinomas but not in normal endometrium, and that this
activation is associated with cancer-linked hypomethylation of the PAX2 promoter,

citation

H W, ¥ Chen, 1 Liang, B Shi, G Wu, ¥ Zhang, D Wang, R U, ¥ ¥i, H Zhang, L Sun, ¥ Shang. Hypomethylation-
linked activation of PAX2 mediates tamoxifen-stimulated endometrial carcinogenesis, Nature, 2005 Dec
15;438(70703:931-7
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Essentials of Clinical Trials search in NextBio

NextBio indexes over 56,000 clinical trials documented in the public domain via www.ClinicalTrials.gov. A search for
tamoxifen clinical trials is shown. The Tag Cloud highlights a list of relevant terms extracted from analyzing the
results. Tags are arranged alphabetically, larger font size is used to denote more relevant terms, those that are cited
in more trials. Individual trials are listed below the tag cloud. Selecting a trial title will open trial details, as shown in
the second screenshot.

i ts(12) literature(45,891) linical trials(1,187) full text(26,375) Clinical Trial
experiments iterature(45, clinical trials(1, ull e L more. ..
selected
by relevance by date | showfilter
individual clinical trial results for: tamoxifen
related terms: all | hingroup | compound | disease | gene | sponsor |tissue (@) analyze: 50| 2001000 results (@ Filters and Depth
Sizes of the terms below reflect their relevance to your search. Click on a term to refine your search.
amyctrophic lsteral sclerosis @nastrozole  ARIMIDEX  bilirubin Bipolar Disorder  bladder cancer  Bartezomib
breaSt CaNCel carcinomainstu  Casodex  Central Mervous System  creatinine  cyclophosghamide  cvpzos A
ductal carcinomain situ ESR1  estrogen  exemestane  falopintube cancer  fenretinids  fluorauraci _Tag CIO_Ud with
fulvestrart  ressa  letrozole  liver  liver cancer  methatrexate  Meoplasms  MNolvadex  avarian cancer  PGR Interactive terms
platelst  proteinkinase ¢ Raloxifens  skincancer  stage | stage |l ta mOXIfen Tamoxifen Citrate
tumors
Tamaxifen Study
status:  Completed
conditions:  Cardiovascular Diseases | Coronary Disease ; Heart Diseases | Hypertension ; Myocardial Ischemia
interventions:  tamaoxifen
lastupdated: 2005 Jun 23
spansor. Mational Heart, Lung, and Blood Institute (MHLBI)
similartrials
Tamaxifen Therapy in Amyotrophic Lateral Sclerosis [ALS]
status:  Completed
conditions:  Amyotrophic Lateral Sclerosis (ALS)
interventions:  Tamoxifen
lastupdated: 2008 Aug 14
spansor. University of Wiscansin, Madison
similar trials
Ewvaluation of the Association Eetween CYPZDE Genetic Polymorphisms and the Treatment Effect of Tamoxifen
status:  Recruiting
conditions:  Breast Cancer ; Metastatic
interventions:  Tamoxifen
lastupdated: 2007 Sep 19
sponsar Kational Cancer Center, Korea ] -
cimilar trials Individual Trials

Select title to view
Tamoxifen-MRI Study interactive details

status:  Completed as shown b6|OW
conditions:  Breast Cancer

interventions:  Tamoxifen
lastupdated: 2007 Jun 20
spansar.  University of Pennsylvania
similar trials

Examination of Tamoxafen in Acute Mania in Patients \With Bipalar | Disarder
status: Completed
conditions:  Bipolar Disarder
interventions:  Tamoxifen
lastupdated: 2008 May 21
sponsar Mational Institute of Mental Health (MIMH)
similar trials

Tamaoxifen in the Prevention of Breast Cancer in Hodgkin's Disease Survivars
status:  Active, not recruiting
conditions:  Hodgkin's Disease ; Breast Cancer
interventions:  Tamaoxifen
lastupdated: 2007 Dec 20
sponsar, Dana-Farher Cancer Institute
similar trials
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http://www.clinicaltrials.gov/

Rich details and concept term hyperlinks complement information in NextBio literature and experiments.

clinical trial > Evaluation of the Association Between CYP2D8 Genetic Polymorphisms
and the Treatment Effect of Tamoxifen see similar clinical rials »

related terms: all | compound | disease | gene |tissue @

Sizes of the terms below reflect their relevance to your search.

albumin  AST basal cell carcinoma  biliuoin  Dreast cancer

Megace PGR plsma  platelet pleuralfluid  stage v tAMOXifen

creatinine

CYP2D6 Esm1

urpose
purp (1] Satellite | Hybrid
Primary objectives of this study is to evaluate the effects of [€JE
CYP2DE genotypes on time to progression after tamaxiten Tl
treatment in pre- or post women with Ll
breast cancer. Furthermare, we will evaluate the effects of [+ Swoanl
CYF208 genotypes on clinical benefi and response duration B e and Sverige
to tamoxifen adminisiration in pre- or posimenopausal E sy
women with metastatic breast cancer and also evaluate the E AT?,!F;;
effects of CYP2DE genotypes on the steady state plasma E United
concentration of tarmoyifen and its metabolites E oY =
3 Ceminy. ¢ gt Kazakhstan
status E Franag Uhraine,
Recr E Halia,
E Esparia (0t >
i i & 2

conditions e I v

® Breast Cancer Ageria | Libya eyt Pakistan

o Metastatic b, =i india

auitania |

interventions Chad” Sudan

* Tarnosfen FOWERED E1 Nigara' Ethiopia

\ CDLQIC i deter G2009 ERrope FAERADlogies = Tt e

phase Frman
Phase 2 click on markers to display additional informa
study type

Indanantinnal

study design
Treatment, Non-Randomized, Open Label, Uncontrolled, Single Group Assignment, Efficacy Study

official title
A Clinical Study for the Evaluation of the Association Between CYP206 Genetic Polymarphisms and the Treatment Effect of Tamoxifen in
Patients ¥ith Metastatic Breast Cancer

further study details {as provided by Na I Cancer Center, Korea)

enroliment

eligibility

ages eligible for study
18 Years and older

genders eligible for study
Female

criteria
Inclugion Criteria:
« Histologically or cylologically diagnosed stage IV or recurrent breast cancer patients according to American Joint Committee on
Cancer (AJCT)
Puositive estrogen receptor or Positive progesterone receptor,
Females at least 18 years of age,
Prior radiation therapy is allowed as long as the iradiated area is not the only source of measurable disease

 Prior hormane therapy lass than 2

Mo history of Megace medication for recent 28 days

Performance status of 0, 1 and 2 on the ECOG criteria

« Clinically measurable disease, defined as hidimensionally measurahle lesions with clearly defined margins on ray, CT scan, MR
or physical examination. Lesions sering as measurable disease must be at east 1 cm by 1 cm, as defined by-ray, CT scan, MRI,
of physical examination

= Bone only or pleural fluid only disease is included ag [ong a5 evaluation for clinical benefitis possible

= Estimated life expectancy of at least 12 weeks

« Compliant patientwho can be followed-up adequately.

« Adeguate hematologic (WEIC count 3,000imm3, platelet count 100,000fmm3), hepatic (bilirubin level 1.8 mg/ol, AST, ALT 1.5xULN,
alburnin 2.5 gidLy, and renal (creatinine concentration 1.5 moldL) function

Childbearing women should use non-hormaonal contraceptive methad

Exclusion Criteria:
= Active or uncontrolled infection

= Secand primary malignancy (except in situ carcinoma of the cervix or adeguately treated basal cell carcinoma ofthe skin or prior
malighancy treated more than 5 years ago without recurrence)

contacts and locations
Please refer to this study by its ClinicalTrials.gov identifier: NCTO0532454

contacts
Jungsil Ro, MD, PhD 52-31-820-1610  jungsrognce re kr
locations

Korea, Republic of, Gyeonggi-do - Mational Cancer Center
status: Recr
facility. 09 Madu1-daeng, lIsandong-gu, Goang-si, Greanggl-do, Karea, Republic of, 410-769

sponsors and collaborators

National Cancer Center, Korea

investigators

Principal Investigator: Jungsil Ro, MD, PhD Mational Gancer Center, Korea
more information

first received
September 18, 2007

last updated
September 18, 2007

ClinicalTrials.gov ldentifier
NCT00532454

heafth authority
Republic of Korea: Institutional Review Board
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Essentials of NextBio Integration via APIs

As noted in the section Essentials of NextBio Enterprise Domain, Enterprise customers can access APIs and work
with our Engineering Team to:

e Provide results of NextBio search within internal apps

e Provide raw/processed data feeds to internal apps/DBs

Search API - Enables data in NextBio to be searchable via a corporate portal or search engine. For instance, a gene
search from an internal application/portal links with pertinent results from NextBio will be displayed along with results
from internal data.

Data Import API - Automates the uploading of data via a web service or from a secure ftp location. There is no limit
to the amount of data that an enterprise can upload.

Autocomplete API - can be included as a service within internal applications as a means to standardize annotations
and assists in tag definition when engaging the bulk import process.

Single Sign-On - Seamless access for all Enterprise users without signing-in or registration. User identity is
automatically recognized so they could take advantage of personalization features within NextBio.

NextBio Integration Architecture

Data APIs, URL

ANALYSIS
= Raw Data Processing

- Data Tagging

Raw Data: LIMS 3

* Analysis via Plug-in Tools
* Advanced Queries
*import Processed Data

* Tagging/Annotations

Data Types
+ Gene expression INTERNAL APPLICATIONS

* Protein expression N « Pathway Tools
*RNAI e Visualization Todls
* Methylation e * Modeling Tools.

« Protein-DNA interaction + Other Analysis Tools
*GWAS (SNP)
*CGH (SNP)
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Supported Platforms

Platform name (77 total)
Affymetrix GeneChip C. elegans Genome Array

Affymetrix GeneChip Drosophila Genome 1.0 Array
Affymetrix GeneChip Drosophila Genome 2.0 Array

Affymetrix GeneChip Human

Affymetrix GeneChip Human Cancer HC-G110
Affymetrix GeneChip Human Full Length HuGeneFL
Affymetrix GeneChip Human HG-Focus Target Array
Affymetrix GeneChip Human HG_U133 Plus 2.0
Affymetrix GeneChip Human HG_U133 Set

Affymetrix GeneChip Human HG_U133A version [1 or 2]
Affymetrix GeneChip Human HG_U95A version [1 or 2]
Affymetrix GeneChip Human HG_U95A-E version [1 or 2]
Affymetrix GeneChip Human Muscle Chip

Affymetrix GeneChip Human X3P

Affymetrix GeneChip Mouse GNF1M

Affymetrix GeneChip Mouse MG_430 2.0

Affymetrix GeneChip Mouse MG_430A 2.0

Affymetrix GeneChip Mouse MG_6500A

Affymetrix GeneChip Mouse MG_U74

Affymetrix GeneChip Mouse MG_U74A

Affymetrix GeneChip Mouse Mul1K

Affymetrix GeneChip Rat RAE230 2.0

Affymetrix GeneChip Rat RAE230A

Affymetrix GeneChip Rat RG-U34

Affymetrix GeneChip Rat RG-U34A

Affymetrix GeneChip Rat RN-U34

Affymetrix GeneChip Rat RT-U34

Affymetrix GeneChip Yeast Genome S98 Array YG-S98
Agilent Human 1A G4110A

Agilent Human 1A V2 G4110B

Agilent Human 1B G4111A

Agilent Human CGH 44A G4410A

Agilent Human CGH 44B G4410B

© 2009 NextBio. All rights reserved.

Example Identifier
171720_x_at

141200_at
1616608_a_at

AA000993_at
100_g_at
A28102_at
1007_s_at
1007_s_at
1007_s_at
117_at
32739_at
1000_at

1001_at

1053 3p_at
gnflmO0001_at
1417246_at
1417246_at
Msa.14400.0_at
100001_at
100001_at
2a000148_s_at
1368984 _at
1367452_at
A01157cds_s_at
A01157cds_s_at
A03913cds_s_at
AA108277_at
10000_at

A 23 P38816

A 23 P7262

A _32_P838055
A 14 P132831

A_14 P132831
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Agilent Human Whole Genome G4112A/G4112F
Agilent Mouse CGH 44A G4414A

Agilent Mouse Development 44K G2519A
Agilent Mouse Development G4120A

Agilent Mouse G4121A

Agilent Mouse Whole Genome G4122A
Agilent Rat G4130A

Agilent Rat V2 G4130B

Agilent Rat Whole Genome G4131A/G4131F
Agilent Rhesus Monkey Genome G2519F
Custom C. elegans

Custom D. melanogaster

Custom Human

Custom Mouse

Custom Rat

Custom Saccharomyces cerevisiae

GE Healthcare CodeLink ADME Rat 16-Assay
GE Healthcare CodeLink Human Whole Genome
GE Healthcare CodeLink Mouse Whole Genome
GE Healthcare CodeLink Rat Whole Genome
GE Healthcare CodeLink UniSet Human 20K
GE Healthcare CodeLink UniSet Human |

GE Healthcare CodeLink UniSet Mouse 20K
GE Healthcare CodeLink UniSet Mouse |

GE Healthcare CodeLink UniSet Rat |

lllumina Sentrix Human-6 BeadChip

lllumina Sentrix Human-6 v2

lllumina Sentrix Human-6 v2 (Target ID)
lllumina Sentrix HumanRef-8 BeadChip
lllumina Sentrix HumanRef-8 V2

lllumina Sentrix HumanRef-8 V2 (Target ID)
lllumina Sentrix HumanRef-8RD BeadChip
lllumina Sentrix Mouse-6 v1

lllumina Sentrix Mouse-6 v1 (Target ID)
lllumina Sentrix Mouse-6 v1_1

lllumina Sentrix Mouse-6 v1_1 (Target ID)

lllumina Sentrix MouseRef-8 v1
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A_24_P475014
| A_53_P168061
A_66_P128131
A_65_P01715
A_51_P421525
A_52_P756921
A_43 P22352
A_43 P22352
A_44_P292407
| A_01_P000448
171590

30970

1

11287

24151

850287
GE1073270
GE479851
GE1557164
GE1100063
GE85986
GE52942
GE110794
GE36943
GE12207
G1_10047089-S
4760445
ILMN_89282
Gl_10047089-S
630309
ILMN_25544
Gl_10047089-S
105290026
Gl_38090455-S
105290026
Gl_38090455-S

1450041
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lllumina Sentrix MouseRef-8 v1 (Target ID) scl00227525.1_330-S

lllumina Sentrix MouseRef-8 vl1_1 1450041

lllumina Sentrix MouseRef-8 v1_1 (Target ID) scl00227525.1_330-S
lllumina Sentrix RatRef-12 v1 3170341

lllumina Sentrix RatRef-12 v1 (Target ID) ILMN_63264
Trex_IAS_RGI3_v RGICJ31

* Additional platforms are being supported on an ongoing basis as the corresponding data from public and proprietary
sources becomes available. If a custom platform is being used, our Engineering Team can be engaged to develop
automatic recognition and mapping of those IDs into the system.
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