
 

 

Supplementary Figure 1. RNAseq QC outlier detection. Plot depicting multidimensional 
scaling analysis to identify outlier RNA-seq samples in the discovery cohort (n=19). Points are 
labeled according to gender, and the single outlier sample is indicated (arrow). 
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Supplementary Figure 2. Top thirty peanut allergen response genes (peanut genes) identified by 
linear mixed-effects models (Bonferroni-corrected P<0.01) in the discovery cohort. Boxplots 
displaying log2-cpm expression values for the top thirty peanut genes identified by linear mixed-effects 
model analysis (Table 2) excluding LTB4R and PADI4, which are included in Fig. 2. Gene expression 
levels are from the 19 peanut allergic subjects at three time points (baseline, during challenge (two hours), 
and end of challenge (four hours)) for both peanut and placebo challenges.



 
Supplementary Figure 3. Compositional changes in leukocyte subpopulations in peanut allergic 
subjects, stratified by epinephrine treatment. Boxplots displaying estimated fractions of 
macrophages, neutrophils, and naïve CD4+ T cells at three time points (baseline, during challenge (two 
hours), and end of challenge (four hours)) for both peanut and placebo challenges, after stratifying the 
discovery cohort into subjects who received epinephrine treatment (n=11) and those who did not (n=8). 



 
 
 
 

   
 

Supplementary Figure 4. Gene expression profiles in the replication cohort of the top thirty 
peanut allergen response genes (peanut genes) identified in the discovery cohort. Boxplots 
displaying log2-cpm expression values for these genes in peanut allergic subjects (n=21) from the 
replication cohort at three time points (baseline, during peanut challenge (two hours), and end of peanut 
challenge (four hours)).



Supplementary Figure 5. Compositional changes in leukocyte subpopulations in the replication 
cohort. (A) Fractions of leukocyte subpopulations estimated from transcriptome-wide RNA-seq gene 
expression signatures from the replication cohort (n=21), partitioned by time point. The order in which 
individuals are plotted is consistent across time/challenge groups. Changes in cell type composition 
associated with peanut challenge were assessed using lme models. Cell types included in the analysis are 
indicated in the legend, listed in ranked order according to significance. FDR values are provided for the 
three cell types that exhibited significant changes in response to peanut but not placebo (macrophages 
(M0); neutrophils; naïve CD4+ T cells). Data for these significant peanut response cell types are plotted 
in (B), again partitioned by time point. 
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Supplementary Figure 6. Variance in gene expression explained by subject, age, and sex in 

the discovery cohort. Boxplots depicting the contribution of three variables on transcriptome-

wide gene expression variation observed in the discovery cohort. The percent variance explained 

by age and sex is relatively minimal compared to that shown for subject (i.e., individual). For 

context, residual variation is also plotted.  

 

 

 

 

 

 

 



 

Supplementary Figure 7. Weighted coexpression network characteristics. (A) Scale-free 
topology model fit in relation to soft threshold pick, supporting beta power selection. The beta 
selected is indicated by the black arrow. (B) Chart depicting the number of genes in each 
coexpression module identified by WGCNA; each module is labeled by the color indicated on 
the x axis.



Supplementary Table 1. Basic functional annotations and references for the top 30 peanut 

genes identified by linear mixed-effects model analysis. 

Gene  Functional annotation  References*

PLP2  Interacts with chemokine receptor CCR1; Involved in T‐cell acute 
lymphoblastic leukemia 

1; 2

LY9  Immunomodulatory receptor (Thymocytes/Lymphocytes); regulates T‐
cell differentiation;  

3; 4

APLP2  Regulates expression of MHC class I  5 

AGPAT9  Triglycerol synthesis; adipogenesis  6 

NOV  Regulates inflammatory response, chemotaxis, and NF‐KappaB  7 

DGKG  Genetically associated with asthma; Macrophage differentiation  8; 9

BST1  B cell development; neutrophil adhesion and migration  10; 11

CRK  Immune regulation; NK cell‐mediated cytotoxicity  12 

CD22  Co‐receptor expressed on B cells  13 

MOSC1  Mitochondrial membrane/ enzyme  14; 15

PLXDC1  Transmembrane receptor for PEDF (anti angiogenic, anti‐tumorigenic 
and neutrophilic function); cancer  

16; 17

PADI4  Autoimmunity; inflammation  18; 19; 20

FCAR  IgA receptor; Immune signaling  21 

DDX55  RNA Helicase family  22 

PLCG2  Immune cell signaling/differentiation; inflammation; autoimmunity; 
immunodeficiency 

23; 24

SULF2  Inflammation; cancer  25; 26

LTB4R  Immune cell signaling/recruitment; inflammation  27; 28

RBP7  Cellular retinol binding protein (CRBP) member  29 

OSCAR  Immune cell (monocyte) signaling development; inflammation  30; 31

MMP9  Immune cell signaling/activation; inflammation  32; 33

JDP2  Cellular senescence and aging; Histone acetylation  34; 35

ACSS2  Energy generation / lipid synthesis; acetate utilization; cancer survival  36; 37; 38; 39

CCDC164  Cilia function  40 

EPHB4  Thymocyte development; T cell function  41; 42

C5orf39  Apoptosis  43 

SLC26A8  Anion transport; sperm motility  44; 45

DIRC2  Electrogenic lysosomal metabolite transporter  46 

BMX  Immune cell signaling/differentiation; inflammation  47; 48

LILRA3  Immune cell receptor; antigen processing  49 

FCRL3  Autoimmunity  50 

 
*See Supplementary References 
 



Supplementary Table 2. Linear mixed-effects model results from the leukocyte deconvolution 

analysis in the discovery cohort. 

Cell Type Chi square  

(LRT, Time by 

Trial Effect) 

P value  

(LRT, Time by 

Trial Effect) 

FDR  

(LRT, Time by 

Trial Effect) 

Macrophages.M0 13.2398 0.0013 0.0166 

Neutrophils 12.7018 0.0017 0.0166 

T.cells.CD4.naive 11.6912 0.0029 0.0183 

NK.cells.resting 7.0826 0.0290 0.1376 

T.cells.CD8 5.0077 0.0818 0.3107 

B.cells.naive 3.7562 0.1529 0.4841 

Macrophages.M1 2.7354 0.2547 0.6534 

T.cells.regulatory.Tregs. 2.5811 0.2751 0.6534 

T.cells.gamma.delta 2.3382 0.3107 0.6558 

Eosinophils 1.7906 0.4085 0.7092 

T.cells.CD4.memory.resting 1.6243 0.4439 0.7092 

T.cells.follicular.helper 1.6063 0.4479 0.7092 

Plasma.cells 1.0831 0.5818 0.8504 

T.cells.CD4.memory.activated 0.4851 0.7846 0.9950 

NK.cells.activated 0.2459 0.8843 0.9950 

B.cells.memory 0.1894 0.9096 0.9950 

Monocytes 0.1232 0.9403 0.9950 

Dendritic.cells.activated 0.0968 0.9527 0.9950 

Mast.cells.resting 0.0100 0.9950 0.9950 

  



Supplementary Table 3. Enrichment of each coexpression module for peanut genes. 

Module Total Genes in 
Module 

Peanut Response 
Genes (P<0.005) 
in Module 

P value 
(Fisher's 
exact test) 

Fold-Enrichment of 
peanut response 
Genes in Module 

Blue 2381 1223 1.16E-304 4.105 

Purple 96 18 0.05 1.499 

Greenyellow 84 11 0.485 1.047 

Salmon 30 2 0.904 0.533 

Tan 43 1 0.997 0.186 

Red 546 43 1 0.629 

Black 504 36 1 0.571 

Brown 1133 92 1 0.649 

Magenta 111 1 1 0.072 

Pink 244 7 1 0.229 

Green 570 22 1 0.308 

Turquoise 8388 648 1 0.617 

Yellow 610 18 1 0.236 

  



Supplementary Table 4. Results from key driver analysis of the peanut response module. The 

network contained a total of 7713 genes, of which 1477 overlapped with genes in the peanut 

response module (N= 2381). We report here the key drivers which had an FDR ≤ 0.05.  

Key Driver  
(KD) Gene 

KD in the 
Gene Set?  
(1: Yes, 0: No) 

# Target 
Genes 

# Down-
stream 
Genes 

Layer 
where 
Gene 
is KD 

Fold 
Change 

P value FDR 

ECHDC3 1 91 146 6 3.25 5.79x10-31 4.47x10-27 
IL1R2 1 64 90 6 3.71 5.81x10-27 4.48x10-23 
CEBPD 0 35 47 6 3.89 2.51x10-16 1.94x10-12 
PTENP1 0 61 116 6 2.75 4.80x10-16 3.70x10-12 
LTB4R 1 33 52 6 3.31 2.55x10-12 1.97x10-08 
PPP1R3D 1 19 28 6 3.54 2.43x10-08 1.87x10-04 
PADI4 1 18 26 6 3.62 3.54x10-08 2.73x10-04 
KLHL2 1 46 114 6 2.11 1.11x10-07 8.53x10-04 
ATP11A 0 23 44 6 2.73 8.24x10-07 6.35x10-03 
PHC2 1 33 44 5 3.92 1.28x10-15 9.87x10-12 
FLOT2 1 26 45 5 3.02 9.85x10-09 7.60x10-05 
IL18R1 1 25 43 5 3.04 1.60x10-08 1.23x10-04 
HAL 1 38 90 5 2.20 3.56x10-07 2.74x10-03 
HDGFRP3 0 18 29 5 3.24 4.35x10-07 3.35x10-03 
PFKFB4 1 16 24 5 3.48 4.68x10-07 3.61x10-03 
MAR1 0 14 21 5 3.48 2.52x10-06 1.95x10-02 
MAPK14 1 30 43 4 3.64 6.15x10-13 4.74x10-09 
TMCC3 1 14 16 4 4.57 6.89x10-09 5.31x10-05 
EXOC6 0 19 30 4 3.31 1.29x10-07 9.98x10-04 
LOC100507006 0 12 15 4 4.18 5.98x10-07 4.61x10-03 
RAB36 0 16 27 4 3.09 4.62x10-06 3.56x10-02 
CAMKK2 1 24 31 3 4.04 3.29x10-12 2.54x10-08 
MAP2K6 0 15 19 3 4.12 2.85x10-08 2.20x10-04 
GNB2 1 16 27 3 3.09 4.62x10-06 3.56x10-02 
BMX 1 14 16 2 4.57 6.89x10-09 5.31x10-05 
SLC9A8 1 12 17 2 3.69 5.54x10-06 4.27x10-02 



Supplementary Table 5. Characteristics of additional food allergic subjects whose samples 

were included in the weighted gene coexpression network construction 

Subject  Suspected allergen/ 
food challenged 

Sex  Age 
(years) 

Food allergen sIgE 
(kUa/L) 

FA1  Wheat  M  13  78.5 

FA2  Wheat  F  10  >100 

FA3  Wheat  F  9  14.3 

FA4  Soy  M  6  33 

FA5  Wheat  M  5  17.3 

FA6  Baked Milk  M  7  18.6 

FA7  Sesame  M  11  19.6 
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