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Figure 6. WGCNA module structure. (A) Correlation matrix of all probes in the turquoise
module in the HIVsetB dataset (Nurv=30, Ncontrols=17, see Figure S1). Colours in the heatmap
represent Pearson correlation coefficients, ranging from -1 to 1, as indicated by the legend.
The module is enriched for lymphocyte-specific genes (right annotation panel) as well as cell
cycle/ mitosis associated genes, suggesting that various lymphocyte subsets in acute HIV

infection are actively proliferating. (bottom annotation panel). Log:-fold change values refer
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to differential transcript abundance in acute HIV relative to healthy controls. (B) Correlation
matrix of all probes in the yellow module in the HIVsetB dataset. It is enriched for innate cell
genes as well as interferon signaling, suggesting that innate immune cells are in an interferon-
induced state. Additional annotation information is provided to the left of the heatmap. The
parameters modAUCI, modAUC2, diff ME and sigenrich are defined in Online Methods. The

plot is generated using a custom R function (mwat).
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Figure 7. Relationships between WGCNA and Chaussabel modules. (A) Bipartite graph
of the two module types based on the hypergeometric association index in the HIVsetA
dataset (acute HIV, N = 28 vs healthy controls, N = 23). Strikingly, Chaussabel modules tend
to have the same direction of differential expression (indicated by the rim colour of the
Chaussabel modules, red indicating up-regulation in acute HIV, and blue indicating
downregulation) as WGCNA modules they map to, indicated by the label colour of the
module. (B) Projection 1 of (A), showing relationships between Chaussabel modules based
on shared WGCNA modules; dense cliques of modules are observed. (C) Projection 2 of (A),

showing relationships between WGCNA modules based on shared Chaussabel modules. All
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associations (hypergeometric test) shown are corrected for multiple testing, BH-corrected P-
value < 0.05. All outputs were generated using the igraph_plotter function, exporting vertex
and edge tables of the bipartite graph and the two projections and importing these into

Cytoscape.
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Figure 8. Cell/pathway activity matrix. (A) Cell/pathway activity matrix for all cell-types
for the respInf dataset (Day 0 acute influenza, N = 46 vs baseline healthy samples, N = 48,
see Figure S1). The clustered heatmap shows pathway activity scores representing the mean
log-2 fold change for all probes in the pathway for a particular cell type (see Online
Methods). There is a clear interferon response in multiple cell types, as well as down-
regulation of other pathways associated with translation. (B) Barplots highlighting the most
highly differentially regulated pathways (left panel, determined by row sums of matrix in A),
and cells with highest levels of differential expression (right panel, determined by column

sums of matrix in A). In all cases, up- and downregulated pathway scores are kept separate.
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Figure 9. WGCNA module indices. Plot of module indices representing the area-under-the-
ROC curve for the two classes for all WGCNA modules in the HIVsetB dataset (Nurv=30,
Ncontrols=17, see Figure S1). The indices are named per the variable they aim to differentiate
(disease class or sex). The class index corresponds to the modAUCI variable and the sex
index corresponds to modAUC?2. These indices are calculated form the module eigengenes
and given class assignments using functions from the rocr package. See text and Online

Methods for details.
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Figure 10. Meta-analysis of transcriptional and cellular patterns. (A) All 258 Chaussabel
modules plotted as a heatmap in all six datasets. (B) The subset of modules all expressed in
the same direction. Three module groups of interest are identified. (C) Cell/ pathway activity
matrix for a single cell type (CD8 + T cell) based on three celltype-gene lists (xp1, xp2, xp3,
see Online Methods) in all three conditions. Activity in CD8+ T cells in HIV all cluster
together, and differ from both malaria and respiratory infections. Cell labels are constructed

by [condition] [dataset] [comparison] [cell class] [cell type] [gene list].
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Tables

Table 1. List of analytic approaches used in constructing the ANIMA database.

R package
Approach Method . P 8 / Reference
implementation
Array data import and variance stabilising transformation, quantile lumi 16
normalisation normalisation
. uality filter to remove non-informative probes ReMoat,
Probe filter quality . P 17,18
from analysis ReAnnotator
Differential expression linear model/ moderated t-test limma 13
Estimate of cell-type . _ .
. P Deconvolution by least-squares fitting CellMix 20
proportions
Chaussabel module Published module definitions and custom R 11,14
expression code
Chaussabel module . .
. . . linear model/ moderated t-test limma 19
differential expression
WGCNA module Clustering of topological overlap matrix and WGCNA 5
detection dynamic tree cutting
. . . . WGCNA
Chaussabel and WGCNA List enrichment testing by hypergeometric test 5,21

module annotation

and multiple testing correction

(UserlListEnrichmen
t); ReactomePA

WGCNA module metrics

Differential expression, module AUC, signature
enrichment

Custom code

Module eigengene
correlations

Pearson or Spearman rank correlation

WGCNA, custom
code

Construction of bipartite
graphs

Bipartite graphs from adjacency lists (based on
list enrichment) or incidence matrices (based
on correlation)

igraph

Merging of all bipartite
graphs

Graph union

Neodj: cypher
command merge

22
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Table 2. Types of associations used in the ANIMA database

Association type

Association index

Intermediate result

Multiple testing correction

Correlation

Pearson R or Spearman rho

Incidence matrix

Yes

List enrichment

hypergeometric index

Adjacency list

Yes

Mapping

simple mapping

Adjacency list

Not applicable

34



https://doi.org/10.1101/257642
http://creativecommons.org/licenses/by-nc/4.0/

