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Supplementary Methods 2

Notes on the Network Analysis in this Letter

We report here a structured knowledge base network analysis of the human
transcriptional response to systemic inflammation. This analytic approach is based on a
comprehensive examination of experimental microarray data by the systematic utilization
of previously published scientific findings extracted in the Ingenuity Pathways
Knowledge Base (KB).

The KB is constructed through the efforts of Ph.D.-level scientists who have read the
abstracts of every paper in the Ingenuity KB. These scientists manually extracted 87% of
the findings in the KB from the full text of >200,000 articles, including the abstract, text,
tables, and figures. The remaining 13% were extracted by first natural language
processing and subsequently, were manually verified against the abstracts from which the
findings were derived. As of January 2005, the KB includes information of more than
9,800 human (including the ~9,500 Reviewed and Validated Human RefSeqgs,
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&DB=gene ), 7,900 mouse,
and 5,000 rat genes.

All information in the KB is curated from the published literature. Every gene interaction
in our report is supported by evidence extracted from the underlying publications,
structured using an ontology, and stored in the KB. The literature findings are available
online in the Ingenuity Pathways Analysis (IPA) program. Importantly, each finding is
categorized as a study of either human, mouse or rat genes (based on Entrez Gene
annotation, http://www.ncbi.nlm.nih.gov/entrez/), and supported by a literature citation
and a link to the PUBMED abstract.

The quality of the experimental work is not interpreted by the curator(s), as the goal of
the knowledge base is to represent the published scientific findings, demonstrated by the
authors, and not to re-interpret or bias these findings in any way. Scientists using the KB
can view and evaluate the conflicting findings and the experimental techniques used by
parsing the original publications. The false-positive rate for the interactome primarily
depends on the false-positive rates of the direct experimental assays used to demonstrate
the interactions. Content from assays with substantial error rates (e.g. single-pass yeast
two-hybrid screens) is excluded a priori from the KB to ensure high accuracy. Internal
sampling and quality control has estimated the false-positive rate due to error in curation
process to be less than 1%.

Network analysis was performed on molecular relationships involving 8,000 human
orthologs (between human, mouse and rat, as defined by Homologene,
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=homologene). While some of these
relationships have not been directly tested in the human interactome, they occur between
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orthologous mammalian genes that are likely to be isofunctional and used as
approximating human biology?®.

Specialized cells such as blood leukocytes are expected to include cell-type specific gene
interactions. At the genome-wide scale, only a very small percentage of gene functions
and gene interactions have been studied experimentally in a specific cell type. As an
approximation, the relationships in the interactome are based on evidence from different
cell types in human, rat and mouse; therefore they should be taken as representing
‘potential” interactions in a specific cell type. Novel networks inferred on the basis of
merging the interactome with cell-specific expression data lead to testable hypotheses
that wait to be further verified experimentally.

Readers can use the network visualization, search and browsing tools of IPA available
online to directly evaluate our analytic approach as well as the KB. The system is
available to the public through trial and subscription access. Readers can request access
to the IPA by requesting a trial account at http://www.ingenuity.com/trial.

Readers can independently reproduce our results by uploading our gene dataset (the file
“List of Significant Genes and Verification.txt” available at the supplementary website at
http://www.gluegrant.org ), and regenerating the network analysis results themselves in
IPA. Please note that since new content is continuously being added to the KB on an
ongoing basis, this option may be of particular interest to readers who are interested in re-
analyzing our data in the context of the most recent knowledge-base content. In addition,
readers can evaluate our approach against other datasets by using IPA to upload and
analyze new high throughput datasets.

For additional help on reproducing our results please contact the authors. We appreciate
your questions and comments.
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1. U.S. patent 6,741,986, "Method and system for performing information extraction
and quality control for a knowledgebase”
2. Waterston, R.H. et al. Initial sequencing and comparative analysis of the mouse
genome. Nature 420, 520-562 (2002).
3. Gibbs, R.A. et al. Genome sequence of the Brown Norway rat yields insights into

mammalian evolution. Nature 428, 493-521 (2004)


http://www.ingenuity.com/trial
http://www.gluegrant.org/

1. Examining KB content for RELA (Suppl Figure 1)

Supplementary Figure 1 describes the network neighborhood surrounding a single gene, RELA.
To reproduce this network in IPA, please perform the following steps identified below. The
network neighborhood is derived from findings extracted from the public literature and stored in
the KB. Every gene interaction is supported by evidence from the underlying papers.

Gene Neighboring Genes | Direct Interactions | Findings Papers

RELA 150 619 7,118 847

Please note that the above table in the report is based on KB content statistics from September,
2004, and new content is being added to the KB on an ongoing basis (the following examples are
taken from January, 2005).

To view the textual web page view of KB information on a gene and its related gene products and
complexes:
1. Log into the IPA system.
2. From the “Click on the Name of an Analyzed Dataset” (for example, “Systemic
Inflammation | LPS-treated human leukocytes”) to go to the “Analysis Summary” page.
3. From the “Analysis Summary” page, click the “Search” tab.
4 From the “Search” tab, select “Ingenuity Pathways Knowledge Base”, type the short
name or symbol of your gene (e.g., “RELA” or “XXXX”), and click Search.

Networks Global Functions & Pathways | Gene by Gene View | J=l==1ga]

Search ® Networks @ Ingenuity Pathways Knowledge Base for

5. The “Search Results” displays genes that match your criteria (use “*” for wildcard
searches). There are three values under “Exp Val”:

a. the first is for coloring the node of the gene based on the bin number (see Figure
1). Genes in bins 0-4 are colored blue, and in bins 5-9 are colored red.

b. the second shows whether the gene is verified in the verification experiment. A
label of “1.000” indicates that the gene is also identified as significant in the
verification experiment, and a label of “-1.000” indicates that it is not significant
in the second experiment (FDR <0.01))

c. the third shows the bin number of the gene (0-9)

e e e e e
RELA =

5970 +7.000 1.000 7.000 3.30,41.46, v-rel reticuloendotheliosis viral oncogene transeription  Nucleus
56, 62 homolog A, nuclear factor of kappa hehr regulator
polypeptide gene enhancer in B-cells 3, p65
(avian)

6. From the “Search Results”, click the “Gene” name to go to the Node View page for that
Gene.

a. This page includes the number of findings for that gene. Click on “Show Details”
at the bottom of the page to view a detailed breakdown of findings about this
gene.

b. Click on the Human / Mouse / Rat tabs to see species-specific information,



c. Click on Neighborhood Explorer to view the graphical network of molecular
interactions for this gene.

Below is an example of a Node View for RELA, which contains categorized literature findings
about RELA as well as its related gene products and complexes (e.g. NFkB) (9155 findings by
January, 2005):

Review the categorized literature findings and database information for this node.
Sy Human | Mouse

LL Description: w-rel reticuloendotheliosis viral oncogene homolog A, nuclear factor of kappa light polypeptide gene enhancer in
B-cells 3, p65 (avian)

Synonyms: NF KAPPA B P6SDELTA3, NFKB/P6S, NFKB3, NFKB PGS, P65, p65 Nfkb, pesRels, Rela
Source Id: 5370

Protein Family, IPT/TIG domain, protein binding, Rel homology domain, transcription activation domain, transcriptional activator,
Domain: transcription factor, transcription regulator

Subcellular Location: chromatin, cytoplasm, cytoplasmic fraction, cytoskeletal membrane fractions, cytosol, cytosolic fraction,

membrane processes, mitochondria, mitochondrial intermembrane space, mitochondrial membrane, nuclear
fraction, nuclear matrix, nucleus, plasma membrane

Top findings from Ingenuity Knowledge Base (sho g gorized literature finding

regulates: ABCB1, AHR, AMPH, ANKRD1, ANXA13, APP, B2M, B7-H, BATF, BCL2, BCL2A1, BCL2L1, BIRC2, BIRC3, BIRC4

regulated by: A46r, AS2r, ADCYAP1, ADPRT, ADREK1, AGT, AHR, Akt, AKT1, ALB, ALOX12, AMH, Ap2, APP, BAG4

binds: A238l, ADPRT, AES, AGT, AHR, AHRR, AKAPBL, AP-1, AP3, APBAZ, AR, ASC2, ATF, ATF2, ATF3

role in cell: activation, adherence, apoptosis, cell cycle progression, cell death, cell mowvement, cell stage, colony formation,
density, developmental process

disease: cancer, developmental disorder, infection, infectious disease, inflammatory disease, liver disease, mental illness,
metastasis, neurological disease

ns from External Databases

LocusLink Summary: NFKB1 (MIM 164011) or NFKB2 (MIM 164012) is bound to REL (MIM 164910), RELA, or RELE (MIM 504758) to
form the NFKB complex. The p50 (NFKB1)/p65 (RELA) heterodimer is the most abundant form of NFKB. The
NFKE complex is inhibited by I-kappa-B proteins (NFKBIA, MIM 164008 or NFKBIB, MIM 604455), which
inactivate NFKB by trapping it in the cytoplasm. Phosphorylation of serine residues on the I-kappa-B proteins by
kinases (IKBKA, MIM 600664, or IKBKE, MIM 603258) marks them for destruction via the ubiquitination pathway,
thereby allowing activation of the NFKB complex. Activated NFKB complex translocates into the nucleus and binds|
DNA at kappa-B-binding motifs such as 5-prime GGGRNNYYCC 3-prime or 5-prime HGGARNYYCC 3-prime
(where His A, C, or T; Ris an A or G purine; and Y is a C or T pyrimidine).[supplied by OMIM] -
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To view the findings, click on “show all 9155 categorized literature findings”. “Node View”
findings are categorized into sections based on topic. For example, the “Activation regulated by”
subsection in the “Modifications and Regulation” section of the RELA Node View (shown
below), which contains 2958 findings about compounds and genes that regulate the activation of
RELA:

: RELA | Ingenuity Pathways Analysis - Microsoft Internet Explorer =]
| Fle Edit View Favorites Tooks Help | o
JAddESS I@ https: ffanalysis.ingenuity. com/pa /nodeview nodeview. jsp?nodel, tholog_duster_6279&analysisid=52444&shownvf=1#p j

Modifications and Regulation (hide details)

activation regulated by (2958) TNF, lipopcolysaccharide, IL1E, TRAF2, phorbol myristate acetate, IKBKE, hydrogen peroxide, TRAFS,
NFKBIA, TNFRSFS, IL1A, 11, MAP3K14, RIPK1, TRAF3, TLR2, IKBKG, CHUK, TNFRSF11A, TNFRSF1A,
IRAK1, RIPK4, TLR4, LY294002, TRAFS, kinase domain, cytoplasmic domain, CASPS, wortmannin,
MAP3K7, CD14, EGF, MAP3K1, TNFRSF1B, pyrrolidine dithiocarbamate, CD28, MYD88, TNFSF10,
BCL10, ceramide, okadaic acid, ALB, TNFRSF10A, TRAFL, AGT, BDK, IL18, IL1IRAP, RELA, AKT1,
Cytokine, IL1F8, MAP3KS, SLPI, TNFRSF10B, TNFSF13B, RING domain, RIPKZ, TNFRSF17, TNFRSFS,
TNFRSF8, methotrexate, IL1RL2, Interferon alpha, Lmpl, NGFB, RAC1, TNFRSF25, TRADD, CARDS,
Filamin, IFNG, N-terminal domain, PTHLH, Tax, death domain, resveratrol, transmembrane domain,
CARD11, GNA15, Heg (chorionic gonadotropin complex), Hsp60, IKBKE, IL1F8, LY96,
M-acetyl-L-cysteine, N-formyl-met-leu-phe, Ms5a, TAMK, TNFSFS, Ter, protein transduction domain,
reactive oxygen species, taxol, vesnarinone, CARD10, CASP1, CDC42, CTF1, IL1FS, MCF2, Ras,
TBK1, TLR1, TNFRSF10D, VEGF, adenasine, benzyloxycarbonyl-Leu-Leu-Leu aldehyde, camptothecin,
carboxy terminal domain, daunorubicin, irinotecan, 2VAD-FMIK, APP, BCR, Card domain, F2,
Fibrinogen, HOXA7, KRASZ, PD98059, REN, RHOA, TNFAIP3, TNFSF13, caffeic acid phenethyl ester,
doxorubicin, lauric acid, phorbol esters, prostaglandin Al, sodium orthovanadate, thalidomide, AS2r,
BIRC4, COPS3, FADD, GF109203X, GNAQ, Gper, NFKBIB, NRG1, PRKCD, Pkc, TNFRSF7, TNFSFL1,
TNFSF12, XEDAR, ZA20D2, calphostin C, curcumin, ionizing radiation, ischemia-reperfusion, ABL1,
Akt, CXCL12, Cd3, Core, D-glucese, EDAR, Hbx, IL13, LTER, MAP4K4, NEMO-binding domain, Ngf,
PDGFRE, SN-38, TNFRSF13B, TNIPZ, TRAF binding domain, TRAFE binding domain, Tat, Traf3, VAV1,
ankyrin repeat, calcium, hypoxia, low density lipoprotein, retinoic acid, sanguinarine,
4-Hydroxynonenal, AKR1B1, CARD15, DDOST, Elal3s, EGFR, Gliotoxin, ILLBRAP, IL2, ITGAM, Ikk,
NGFR, PIK3R1, POMC, PROX4, PYCARD, Pi3k, RIPK3, SB203580, TIRAP, TNFRSF18, TRIAD3, Tnfr,
U0126, anethole, ascorbic acid, cisplatin, cycloheximide, deferoxamine, dehydroascorbic acid,
dexamethascne, endothelial cells, extracellular domain, glutamate, heat, ionomycin, p38 Mapk,
phytochemagglutinin, serum, sphingosine-1-phosphate, 15-deoxy-delta-12,14-prostaglandin 12,
ACDC, DNA, EDN1, F-box domain, FGF2, GNA13, IGF2, IL10, IL1R1, IRAK2, IgG, 1112, KNG1, MALT1,
Methyl Arachidonyl Flucrophosphonate, Mn2+, N-Ac-leu-leu-norleucinal, P13, PRKCA, Raf, Rxr,
S100A1, S100B, SCGF, SCH-66336, Sn50 peptide, TAC1, TNFSF15, TNFSF18, TRAF4, TRIF, TRIP,
Traf, UV radiation, Vp4, Vp8, ZAP70, beta-estradiol, bleomycin, bortezomib, ethanol, etoposide,
forskolin, gamma radiation, ibuprofen, lysophosphatidic acid, lysophosphatidylcheoline, pas,
pyropheophorbide a methyl ester, sulindac sulfide, superoxide radical, thapsigargin, A23187,
AF-2 transcription activation domain, AGER, BIRC3, BTRC, C6-ceramide, CD2, CFLAR,
Carboxy-terminal activation region, ES510, ESR1, FN1, G protein betal gammaz2, GNB1, GNG2,
GSK3B, IL17, IL18R1, IL1F5, IL4, IP3R, IRAK1BP1, IRAK4, ITGB3, IgE, L 655238, LCP2, LDL, LTA,
MADD, MAP3K2, MAP3KS, MAP3KTIP2, MAPK14, MG-115, MYC, Mek, Mhb, N-linked glycosylation site,
NTRK1, PEF, PDGF-BB, PRKCQ, PRKR, PTKZ2, Pertussis toxin, Pi3 Kinase, Rho, S-Nitrosoglutathione,
SFLLRN (PAR1-activator), SMPD2, SOD2, Sb202190, TDPX2, TGFB2, TIZ, TLRS, TOLLIP,
Taurochenodeoxycholate, Vclap, WY-14643, Zinc finger domain, acrolein, activation loop,
adenosine triphosphate, corn oil, crocidolite asbestos, diphenyleneiocdonium, geldanamycin,
intracellular domain, kainic acid, mitoxantrone, oxygen, peptideglycan, platelet activating factor,
polaprezing, proteasome inhibitor PSI, retinoid, sodium salicylate, sulindac, sulindac sulfone,
wanadate, vinblastine, vincristine, (all-Z)-1,1,1-trifluerc-6,9,12,15,18-heneicosapentaen-2-one,
12-epi-sclaradial acid, 13{R)-hydroxyoctadecadiencic acid, 15-hydroxyeicosatetraenoic acid,
284 cells, AMH, ARHGEF1, ATP-binding domain, BAG4, BAPFTA-AM, BCLZ, BTK, Brefeldin &,
C3-exoenzyme, CAMKA, CARD4, CARDG, CASPS, CAT, CCK, CYRG61, Calcineurin, Cbp/p300,
Dibutyryl-cAMP, Elal2s, EDG3, EDG5, EGTA-AM, FCER2, FGF5, FK 409, Fk506, GNA1l, GPX1,
Go 6976, Go6983, HMGB1, HSPC121, HSPD1, I kappa b kinase, IFNAZ, IL11, I[TGAS, ITGAV, Ifn, =




Every entry in a Node View page is supported by published literature findings. For example,
clicking on the first link in the above screenshot shows the 169 literature findings in KB that
describe RELA activation by lipopolysaccharide. Every finding is supported by a literature
reference and a link to the PUBMED abstract:

Findings: Modifications and Regulation

Review the information that supports the gene-to-function relationship. Click the plus icon to view the reference information.

Findings 1 - 20 of 169 Expand All | Next 20 == Shnw

Bl Lipopolysaccharide in cell culture increases activation of human NFKB protein in epithelial cells from human
tracheobronchial tissue.

10882713 Becker MN, Diamond G, Verghese MW, Randell SH. CD14-dependent lipopolysaccharide-induced beta-
defensin-2 expression in human trachecbronchial epithelium. 1 Biol Chem 2000 Sep 22;275(38):29731-6.

B Lipopolysaccharide in cell culture increases activation of human NFkB protein consisting of human pso
[NFKB1] and of human p6s [RELA] in CaCOoV3 cells.

10788437 Manna 5K, Mukhopadhyay A, Aggarwal BE. Human chorionic gonadotropin suppresses activation of
nuclear transcription factor-kappa B and activator protein-1 induced by tumor necrosis factor. J Biol
Chem 2000 May 5;275(18):13307-14.

EIn RAW 264.7 cells, INTERFERON GAMMA [IFNG] protein and lipopolysaccharide and omega-N-
methylarginine increase activation of NFkB protein.

9550682 won Knethen A, Callsen D, Brine B. NF-kappaB and AP-1 activation by nitric oxide attenuated apoptotic
cell death in RAW 264.7 macrophages. Mol Biol Cell 1999 Feb 1;10(2):361-72.

E Human CD14 protein and lipopolysaccharide and human TLR2 protein increase activation of human NFkKB
protein.

9841923 Kirschning CJ, Wesche H, Merrill Ayres T, Rothe M. Human toll-like receptor 2 confers responsiveness to
bacterial lipopolysaccharide. 1 Exp Med 1998 Dec 7;188(11):2091-7.

E1In 5R cells, lipopolysaccharide causes little or no change in activation of rat NFKB protein.

9657155 Yamacka 5, Courtois G, Bessia C, Whiteside ST, Weil R, Agou F, Kirk HE, Kay RJ, Israél A.
Complementation cloning of NEMO, a compaonent of the IkappaB kinaze complex eszential for NF-kappaB
activation. Cell 1998 Jun 26;93(7):1231-40.
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2. Examining the Network Neighborhood for RELA
(Suppl Figure 1)

Supplementary Figure 1 describes the network neighborhood surrounding a single gene, RELA.
The Network Neighborhood is a graphical display of the subset of KB relationships for a gene
that describes molecular interactions between that gene and its neighboring genes or gene
products.

a https://analysis.ingenuity.com - Network Explorer | Ingenuity Pathways Analysis - Microsoft Internet Explorer - |E||1|
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To reproduce this figure and view the graphical nature of the molecular network encompassing
RELA, perform the following steps (1 — 5 are the same as above):
1. Loginto IPA.
2. From the “Click on the Name of an Analyzed Dataset” (for example, “Systemic
Inflammation | LPS-treated human leukocytes™) to go to the “Analysis Summary” page.
3. From the “Analysis Summary” page, click the “Search” tab.
4. From the “Search” tab, select “Ingenuity Pathways Knowledge Base”, type the short name
or symbol of your gene (e.g., “RELA”), and click Search.
5. From the “Search” results, click the “Gene Name” to go to the “Node View” page for
RELA.



6. From the “Node View” page, click the “Neighborhood Explorer” link at the top of “Node
View” to view the Network Neighborhood Explorer for the selected gene (RELA). The
“Network Neighborhood” includes all the network edges connecting a gene to its
interacting neighbors.

7. From the Network Neighborhood Explorer, with the selected node in red in the center:

a. Zoom in / out by clicking on the magnifying glass icons at the top.

b. The “Map of Network” tab on the left shows a list of all nodes in this network.
c. Click on a gene to see the “Node Summary” panel in the top-left, including a
summary of that gene and its functions.

d. Click on an edge to see the “Edge Summary” panel in the bottom-right, a
summary of the functional and physical relationships between those genes.

e. From the “Node Summary” panel, click on “Neighborhood Explorer” link to
show a new network around that node.

Using this approach, it is possible to browse and examine the entire KB network: start from
one gene, examine its neighborhood, click on a neighboring gene of interest to display its “Node
Summary”, and click the “Neighborhood Explorer” to jump to a new network neighborhood.



3. Examining the Innate Immunity Network (Figure 2)

To examine the literature evidence underlying the relationships in Figure 2 (or any other
network), please select a pair of genes of interest, use the steps outlined above to view the
“Network Neighborhood” for the first gene, locate the second gene in the diagram, and click the
edge / link that connects them to see the supporting findings.

As an example, RELA and RELB (near the center of Figure 2) are selected as a pair of genes of
interest. Shown below are the steps to examine the literature evidence underlying the relationship
between these two genes. Please note that using the same approach, one can browse and examine
the entire Innate Immunity Network from Figure 2.

1. Loginto IPA.

2. Click on the “Systemic Inflammation | LPS-treated human leukocytes” analysis results to

go to the “Analysis Summary” page.

3. From the “Analysis Summary” page, click the “Search” tab.

4. From the “Search” tab, select “Ingenuity Pathways Knowledge Base”, type the short
name or symbol of your gene (e.g., “RELA”), and click “Search”.

From the “Search” results, click the “RELA” link to go to the “Node View” for that gene:

6. From the “Node View” page for “RELA”, click “Neighborhood Explorer” at the top of
the page to view the “Network Neighborhood Explorer” for your gene.

7. From the “Network Neighborhood Explorer”, with RELA in red in the center, locate
RELB in the diagram and click on it. Alternately, select “RELB” in the Map of Network
list on the left. RELB is highlighted in blue, as are the edges to its neighbors, including
RELA:
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8. Click on the edge connecting RELA to RELB to display the “RELB/RELA” Edge
Summary. Edge Summary provides a brief overview of the relationship between two
gene products. Clicking on any edge opens the edge summary window on the left side of
the screen:



[»

Edge Summary:
RELE fRELA

Functional Interactions
[1]

In human fibroblasts, NFkB
protein consisting of p50_
[MFKE1] and of p&aS [RELA]
increases expression of
human Relb mRMNA,

Physical Interactions [?7]
Formation of Complexes
[5]

MFkB human complex has
members NF Kappa B,

MFKE1, NFKEZ, RELA, RELE
and Rel,

1]

9. To view the evidence supporting an edge relationship between two genes, click on the
GeneA/GeneB link (e.g. the “RELB/RELA” link) at the top of “Edge Summary” to reach
“Edge View”. “Edge View” provides a more detailed overview of the relationships
between two gene products than “Edge Summary”. All of the KB findings along with
their references supporting a given edge are listed in “Edge View”:

Review the information that supports the gene-to-function relationship. Click the plus icon to view the
reference information.

Expand All

Functional Interactions [1]

In human fibroblasts, NFkB protein consisting of p50 [NFKB1] and of ps5 [RELA] increases
expression of human Relb mRNA.

Physical Interactions [7]
Formation of Complexes [5]

NFKE human complex has members NF Kappa B, NFKB1, NFKB2, RELA, RELE and Rel.
NFkB complex has members NF Kappa B, NFKB1, NFKB2, RELA, RELB and Rel.

A protein-protein complex has members mouse P65 [Rela] protein and mouse Relb
protein.

A protein-protein complex has members mouse Rela protein and mouse Relb protein.

A protein-protein complex has members human p50 [NFKB1] protein and human C-REL
[REL] protein and human ps5 [RELA] protein and human RELE protein.

Binding Events [2]

Binding of Ig-kB site from IMMUNOGLOBULIN KAPPA LIGHT CHAIN [IGK@] gene and mouse
P65 [Rela] protein and mouse Relb protein occurs in cell extract of mouse spleen.

p49 heterodimerizes with pss.




Importantly, every finding is categorized and labeled as a study of either human, mouse or
rat genes.

A protein-protein complex has members human ps0 [NFKB1] protein and human C-REL
[REL] protein and human ps&5 [RELA] protein and human RELE protein.

10. Click on the [+] symbol next to each finding to see the literature reference, and on the
Pubmed ID next to each literature reference to view the MEDLINE abstract:

E In human fibroblasts, NFkB protein consisting of pso [NFKB1] and of p65 [RELA] increases
expression of human Relb mRNA.

Hinata K, Gervin AM, Jennifer Zhang ¥, Khavari PA. Divergent gene regulation and
growth effects by NF-kappaB in epithelial and mesenchymal cells of human skin.
Oncogene 2003 Apr 3;22(13):1955-64.

12673201

Using this approach, it is possible to browse and examine the entire Innate Immunity
Network from Figure 2: find a relationship of interest, view the neighborhood for one of the
genes, locate the second gene in the network, and click in on its edge to begin “drilling down” to
view the supporting evidence establishing a relationship between the two genes of interest..



4. Examining the Global Network Analysis Results
(Figure 3)

The global network in Figure 3 was constructed by combining the top scoring pathway
subnetworks generated by this analysis (see report for details). Below is an example of a
generated subnetwork (Network #26), which corresponds to the elongation initiation factor 3
complex and COP9 signalosome (highlighted in callout #7 and #8 in Figure 3):
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Other examples of the regions discussed in the manuscript include: a. the superoxide-producing
phagocyte NADPH-oxidase, b. members of the MHC Il complex were suppressed, c. the TCP1
ring complex, d. tubulin-A genes, e. subunits of the anaphase-promoting complex, f. integrin
chains.
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To examine the full set of pathway networks generated by this analysis:

1. Loginto IPA.

2. Click on the “Systemic Inflammation | LPS-treated human leukocytes” analysis results to
go to the “Analysis Summary” page. The “Analysis Summary” page displays a list of all
subnetworks generated by the analysis.

3. From the “Analysis Summary”, select a network and click on the gold icon in the
“Network Explorer” column to view the network diagram.

4. The “Network Explorer” visualization applet will display the network and provide access
to the underlying KB findings in the same way as described in the previous section.

 Aualysis Summary: LPS_treated_leukocytes_response (o details
To view anetwork, click on the icon in the Network Explorer column. To merge networks, select the appropriate checkboxes and click Merge.
Ay SR Global Functions & Pathways | Gene by Gene View | Search
List of Networks | Overlapping Networks | Merged Networks
Networks 1 to 50 0f 200 [EERFE] | Next 50>> Show Network 1D [ ICUNRS
(210 nodes max)
I\etwnrk #Focus
M
NetworkID & | Genes in Network m Top Functions
ACSL3* APOBEC2+4, BCL11B+, CDC14A+ COL4Al+4, CSNK2AL4. Cancer.
CSNK2A24. CSNK2B+, CTSH+, CTSWi, E4F14, FAM3C4, GARTH, Cellular Growth and
GBP1t, GPI+. HSPA1A+ HSPAOB+. JMJD1C+ NCL+, NPM14+ PDE4B Proliferation.
+. PIN1+, PRKRIR+, RCHY1+ SESN14. SIRT14. SSRP14+. TAGLN24, Skeletal and
TFAM4, TNFRSF10Ct, TOP1%, TP534. TP53131, USP7+, VRK1+ Muscular Disorders.
View all
2 ADARB1+ AK24. ANXA44 ARTS-14. C1IORF24t, CPD+, CPT24, 21 35 Protein Synthesis. Il
D1S155E+, DDX184, DDX21+, HMOX2+ HNRPH14, MGST34, MINA4. Cell Death.
MYCH MYCBP24, NARSH NOLSA4 NOPS/NOP584. N-PAC+ RBMSI+, Endocrine System
RPL27+ RPL324 RPL41+. RPS124 RPS15A+ RPS16+ RPS204. Disorders.
RPS23+ RPS27+ SHMT1+ SHMT2+, SRM+. TPP2+, TRIP124 View all
3 AKAPSL+, BCL3+ CCL204 CD83# CXCL10% CXCL2+ IER3+ TL14% 731 35 Tmmune Response. O
IL1B+ IL1R14 TL1R2% IL1RAP*+ ILIRN* IQGAP24 TRAK14 TRAK3# Cell Signaling.
LY96+, MYD88* NFKB1t NFKB2t NK4+ PTGESt PTX3+ RELA* Small Molecule
SOD2t TIEG+. TLR1t TLR2t TLR4t TNFAIP3t TNFAIP6%. Biochemistry.
TNFAIPS+, TNIP1+. TOLLIP+ TRAl+ View all
4 ACTL6A+ AOF2+ ATF6t BAZ1A+ BAZIB+ BCL2A1t CASP4t CRI1 21 35 Cell Cycle. O
+ EED+ GABPB2+ HBP1t HDACI+ INGl+ JJAZ14 KRT10+. Cellular Assembly
MBTPS14, MLL+ POLE34. PPIA+ PRDM1+ RB1t. RBBP44, RBBP7+, and Organization.
RRM1+ SAP30+ SERTAD24 SIN3Bt SMARCA24 SMARCA4+. DNA Replication,
SMARCAS+, TFDP14, TMPO+. UXT+, XBP1t, YY1+ Recombination, and
Repair.
View all
5 ADRB2+, AP2B1+. ARF6+, ARRB1+, ARRB24, BCCIP+, BMX#, 21 35 Cellular Assembly a
CDKN1A*, CTCF+. CUGBP1t, ELL* ENTH+. GGAl+, GGA2+, and Organization.
GOSR2+ IGF2R+ NAPAt NSF+, PIM1+, PRKCH+, RAB4A+ RABSA*, Cell Signaling.
RABGA+ RABEP1+, RABEP2+ RABGEF1+. RALGDS* RCP+, Nucleic Acid
SEC22L1+, STX3A+ STXS8+ VAMP3I+ VAMPS4, VPS45A4. VITIB+ Metabolism.
=S

In addition to viewing individual networks, several networks can be merged together by selecting
the checkboxes in the rightmost column and clicking the “Merge” button.



To find a sub network that contains a particular gene, search for genes within the analysis results.
For example, to locate the network that contains the elongation initiation factor 3 complex genes
(e.g. EIF3S5) displayed in callout #7 in Figure 3, perform the following steps:
1. From the “Analysis Summary” page, click the “Search” tab.
2. From the “Search” tab, select “Networks”, and type the short name or symbol of the gene
(e.g., “EIF3S5™), and click “Search”:

Networks Global Functions & Pathways | Gene by Gene View | L1 H@))]

Search O Networks @ Ingemuity Pathways Knowledge Base for [SIgESH] [ i

3. The “Search” Results display networks that match the criteria (use “*” for wildcard
searches). It is also possible to search for multiple gene names, which will identify
networks that contain all of the genes:

Network ID | Genes in Network « HELOLS EEED Top Functions
Explorer Genes
26 [8) 7 21

COPS34+, COPS44. COPSS4, COPS6+, COPSTA, COPSTB, COPS8+, EIF3 P115, Protein Synthesis.

EIF3S1+, EIF3510+, EIF3S24, EIF3S34, EIF3S4+, EIF3S54, ETF3S6+, EIF3S61P+, Embryonic

EIF3S7+, EIF3584. EIF359+. GPS1. HBB. KLF7+, NONO4, NR5A1, SF1, SFPQu. Development.

TOP1+, TRIP15+ Tissue
Development.
View all

4. From the “Search” results, click the gold “Network Explorer” icon to display the network
diagram for this network. The “Network Explorer” visualization applet will display the
network and provide access to the underlying knowledge-base findings in the same way
as described in the previous sections:
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5. To display the Bin numbers of the genes, click on the “Network Settings” icon (second
icon from the right side) to bring up the “Network Settings” window. In the “Preference”
menu, select the check box of the third “Other”, which brings up the Bin number below

each gene identified as significant.
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6. Please note that the “+” sign above EIF3S10 and COPSS5, indicating that these genes are

Network Settings x ‘

Filters Preferences\
rHode Ranks

/
fLPS-t_es
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[+ Oth

[¥] Always Displayed [ Include Aricle Count

¥
[IE Show Summanyiap of Network on Right ‘

Java Applet Window

shared between more than one of the sub-networks. For example, right click on node
“EIF3S107, to reveal the Related Networks, “Network 9”. Click on “Network 9” to display

the associated sub network.
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Using this approach, one can browse through all the associated sub-networks and examine
the entire Global Network in Figure 3A: find a gene of interest, locate a sub network that
contains this gene, “drill down” to view the underlying supporting findings in the knowledge-base
in the same way as described in the previous sections, and also examine the associated sub-
networks of the gene.



5. Examining the Verification Results (Figure 3)

To examine whether a gene (or a sub-network region) of the global network analysis results
shown in Figure 3 is confirmed in the follow-up verification experiment (see Supplementary

Information S1):

1. Locate a sub network that contains this gene as described in the previous sections

2. Click on the “Network Settings” icon to bring up the settings window.

3. Select the “Preference” tab, and select the check box of second “Other”, which brings up

the result of comparison labeled below each gene.

A label of “1.000” indicates that the gene is also identified as significant in the verification
experiment, and a label of “-1.000” indicates that it is not significant in the second experiment

(FDR <0.01).
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