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Preprocessing

• The preprocessing method was kept the same as supplied by collaborators 
(background correction using normexp method and between array 
normalization by quantile normalization)
• QC using arrayQualityMetrics reports. Certain arrays flagged as potential 

outliers. All arrays were however kept for downstream analyses (except for 
the batch of 20 Sept which was requested for removal).
• Batch correction (using ComBat) was necessary to improve technical 

artifacts that corresponded with RNA extraction date
• This had to be performed on astrocytes and neurons separately due to the study 

design (extraction dates don’t overlap between astrocytes and neurons, separate 
experiments)



Multivariate analysis (PCA): astrocytes 
(Sep20_2018 removed)

Normalized, no batch correction
Normalized, with ComBat batch correction 
by extraction date



Multivariate analysis (tSNE): astrocytes 
(Sep20_2018 removed)

Normalized, no batch correction
Normalized, with ComBat batch correction 
by extraction date



Multivariate analysis (PCA): neurons 
Normalized, no batch correction Normalized, with ComBat batch correction



Multivariate analysis (tSNE): neurons 
Normalized, no batch correction Normalized, with ComBat batch correction



Heatmap astrocytes (filtered by median 
absolute deviation N= 13921/55681 retained)
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Batch effect improved 
but not entirely 
eliminated



Heatmap neurons (filtered by median 
absolute deviation N= 13921/55681 retained)
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Differential gene expression (limma) analysis 
summary 
• Astrocytes:

• RV vs. NI 1368 significant at FC ≥ 2 and adj. p-value ≤ 0.05
• BCG vs. NI 1794 significant at FC ≥ 2 and adj. p-value ≤ 0.05
• RV vs BCG 209 significant at FC ≥ 2 and adj. p-value ≤ 0.05

• Neurons:
• RV vs. NI 340 significant at FC ≥ 2 and adj. p-value ≤ 0.05



Transcription module testing: astrocytes (stringent filter to limit sig. modules displayed)
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Example gene-wise breakdown of significant 
transcription module: astrocytes
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Transcription module testing: neurons (stringent 
filter to limit sig. modules displayed)

targets of FO
SL1/2 (LI.M

0)

enriched in m
onocytes (III) (LI.M

73)

D
C

 surface signature (LI.S5)

com
plem

ent and other receptors in D
C

s (LI.M
40)

cell cycle and grow
th arrest (LI.M

31)

innate antiviral response (LI.M
150)

R
A, W

N
T, C

SF receptors network (m
onocyte) (LI.M

23)

grow
th factor induced, enriched in nuclear receptor subfam

ily 4 (LI.M
94)

cell activation (IL15, IL23, TN
F) (LI.M

24)

BC
R

 signaling (LI.M
54)

signaling in T cells (I) (LI.M
35.0)

proinflam
m

atory cytokines and chem
okines (LI.M

29)

putative targets of PAX3 (LI.M
89.1)

regulation of antigen presentation and im
m

une response (LI.M
5.0)

M
onocyte surface signature (LI.S4)

chem
okines and inflam

m
atory m

olecules in m
yeloid cells (LI.M

86.0)

im
m

une activation − generic cluster (LI.M
37.0)

cell cycle and transcription (LI.M
4.0)

chem
okine cluster (I) (LI.M

27.0)

enriched in m
onocytes (II) (LI.M

11.0)

antiviral IFN
 signature (LI.M

75)

viral sensing & im
m

unity; IR
F2 targets network (I) (LI.M

111.0)

R
IG
−1 like receptor signaling (LI.M

68)

viral sensing & im
m

unity; IR
F2 targets network (II) (LI.M

111.1)

type I interferon response (LI.M
127)

AP−1 transcription factor network (LI.M
20)

putative targets of PAX3 (LI.M
89.0)

innate activation by cytosolic D
N

A sensing (LI.M
13)

chem
okine cluster (II) (LI.M

27.1)

enriched in activated dendritic cells (II) (LI.M
165)

m
yeloid, dendritic cell activation via N

FkB (I) (LI.M
43.0)

R
esting dendritic cell surface signature (LI.S10)

TLR
 and inflam

m
atory signaling (LI.M

16)

com
plem

ent activation (I) (LI.M
112.0)

enriched in m
onocytes (IV) (LI.M

118.0)

leukocyte differentiation (LI.M
160)

cell cycle (I) (LI.M
4.1)

m
yeloid, dendritic cell activation via N

FkB (II) (LI.M
43.1)

enriched in activated dendritic cells/m
onocytes (LI.M

64)

activated dendritic cells (LI.M
67)

chem
okines and receptors (LI.M

38)

adhesion and m
igration, chem

otaxis (LI.M
91)

enriched in antigen presentation (III) (LI.M
95.1)

regulation of signal transduction (LI.M
3)

inflam
m

atory response (LI.M
33)

RV − NI

Effect size:

P value:

0.66
0.99

0.001
10

−3.8
10

−4.5
10

−5.2
10

−6



Example gene-wise breakdown of significant 
transcription module: neurons

‘RIG−1 like receptor signaling’ module
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