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Supplementary Methods 

 

1. Clinical diagnosis 

A consensus panel consisting of one board-certified movement disorders neurologist or 

behavioral neurologist, one board-certified neuropsychologist, and other study personnel 

adjudicated the diagnosis for each participant. PD diagnosis was based on UK PD Society Brain 

Bank clinical diagnostic criteria (42), as previously reported (43). AD included patients with 

dementia likely due to AD pathology based on the NIH Alzheimer’s Disease Diagnostic 

Guidelines (44). Healthy controls were determined to have no neurodegenerative disease or 

concerning cognitive decline by history, a normal neurological exam, and cognitive test scores 

within 1.5 standard deviations from normative values. 

 

2. Data preprocessing  

The FCS files acquired on the CyTOF (HELIOS, software version 6.5.358 by Fluidigm, S. San 

Francisco) were bead normalized using Fluidigm software. The normalized files were then 

debarcoded using Fluidigm software and the unassigned events were removed. The debarcoded 

FCS files were gated on Flow-jo Version 10.4.1 to remove beads and doublets and then gated to 

DNA-high events. The data were then arcsinh transformed and percentile normalized. The 

percentile normalized FCS files were then gated to characterize a broad range of cell types and 

signaling molecules (Fig. S9). The gating strategy employed in Fig. S9 was chosen as previously 

described by the Human Immune Monitoring Center (HIMC), Stanford University (46, 57). The 

DNA-high events of each sample were gated for basophils and non-basophils. Non-basophils 

were gated downstream for monocytes, lymphocytes, CD3+, CD4+, CD8+, B cells, NK cells, and 
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DCs. Each of these cell types was further divided into subpopulations. CD4+ (effector, naive, 

central memory and effector memory), CD8+ (effector, naive, central memory, and effector 

memory), and B cells (switched memory, IgD+ memory B, naive, and IgD-CD27-) were gated 

using quadrants (Fig. S9). The median expression values of the functional proteins in the gated 

populations were used for any further analyses. 

 

Six samples that had less than 45% of total cells in DNA-high population for any kind of 

stimulation condition were excluded from the study. Missing values after gating (~0.1% of the 

signals in the discovery cohorts) were due to insufficient cell counts and were addressed by mean 

imputation. A batch correction method, ComBat (58), was applied to reduce the staining batch 

effect. Batch effect was eliminated as measured by principal variance component analysis (59). 

 

To confirm the subpopulation identity achieved using the gating strategy in Fig. S9, we also 

employed alternate gating parameters and applied them to 12 randomly selected (sex-matched, 6 

HC and 6 AD) samples. The results are shown in Fig. S10. The alternate gating strategy had 

three steps. First, gates were adjusted to eliminate adjacent borders and ensure no overlap, 

because subpopulations may change from donor to donor and with stimulation (57, 60). This 

included non-basophils, monocytes, lymphocytes, CD4+, CD8+, Tregs, B cells, non-BT, IgA+ B 

cells, NK cells, DCs, pDCs, and mDCs. Second, the CD56+ CD3+ gate of NKT cells was revised 

to match the CD56+ CD3- population. Third, all quadrants were removed and specific gates 

applied to the following subpopulations: CD4+ (effector, naive, central memory and effector 

memory), CD8+ (effector, naive, central memory and effector memory), and B cells (switched 

memory, IgD+ memory B, naive, IgD-CD27- B cells). Comparing the resulting 4,200 median 



expression values of the original and alternate gating strategies showed less than 10% difference 

(excluding outliers) between the two gating strategies across all samples and cell types (Fig. S11, 

A-B). The % difference was defined as 2 ⋅ |$%&||$'&| × 100%, where a and b represent the values 

from the original gating strategy and the new values from the alternate gating strategy. 

Importantly, when these new median expression values were used as inputs to the iEN model 

(trained on data from the original gating strategy and used to generate the results shown in the 

main Figures) without any retraining or other changes, the model predicted clear separation 

between HC and AD (Fig. S11C). Thus, the response observed is consistent across gating 

strategies. 

 

3. Model reduction 

A one-hundred iteration bootstrapping procedure with replacement, each with a subset of 

patients equal to the size of the full dataset, was employed to identify the number of most 

significant components of the iEN model. A piecewise regression analysis (61) was then 

performed on the median P value of the model from all iterations as a function of the number of 

features to identify the number of most significant components.  

 

4. Correlation network construction 

The layout of the correlation network was obtained by applying a dimension reduction algorithm, 

t-SNE, on the Spearman correlation matrix of all available immune features. The edge of the 

graph represents those with Spearman’s P value < 0.05 after Bonferroni adjustment. For 

visualization of the group of highly correlated immune features, the communities were identified 

by using uniform manifold approximation and projection (UMAP) to reduce the dimension to 



 

10% of the original immune features, followed by unsupervised clustering using K-means 

algorithm. The optimized number of clusters (24 clusters) was determined based on optimized C-

index and Baker-Hubert gamma index. 

 

5. Evaluating pPLCγ2 signal as a stand-alone biomarker 

As shown in Figure 4, panels I through K, we tested whether any one of the 280 pPLCγ2 

immune features from different cell types and stimulating conditions was sufficient as a stand-

alone biomarker without any machine learning. A 1000-iteration leave-group-out cross-

validation strategy was used on the discovery cohort. In each iteration and for each feature, the 

selected pPLCγ2 feature values (or the iEN predicted values from the discovery cohort) were 

split into 9:1 training/testing set. The threshold that resulted in the highest AUC (top left part of 

the ROC curve) was established using the training set. The values in the testing set were 

binarized to 0 and 1 using the threshold and F1-score. A harmonic mean of precision and recall 

(2 ⋅ ,-./01023×-./$44,-./01023'-./$44), was calculated by comparing to the ground truth. After 1000 iterations, the 

thresholds from all iterations were averaged to yield the final threshold used for evaluating that 

feature against the validation cohort. 
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Fig. S1. Alzheimer’s disease (AD) and Parkinson’s disease (PD) patients exhibited different 

cell frequencies in several cell subsets. (A), CITRUS-derived dendrogram of unstimulated 

PBMC data from AD and PD. PBMC subsets are represented as clusters and color coded for 

level of marker expression (see Methods). Red-highlighted nodes are CD4+ TCentral Mem, blue-

highlighted nodes are CD4+ TActivated, orange-highlighted clusters are CD8+ TNaive, and the green 

clusters are CD38+CD16low monocytes that were significantly different (q value < 0.05) between 

the two diagnostic groups. (B), Significance levels of the highlighted nodes. (C–F), Box plots 

presenting example values from the last node in each of the four highlighted lineages. P values 

for the stratified subsets were determined using Wilcoxon rank-sum test. 

  



 

 

Fig. S2. Heatmap and distribution plots of Spearman r coefficients showing higher 

correlations among stimulation subsets. (A), Heatmap of the pair-wise correlations among the 

4,200 immune features with some tending towards higher correlation coefficients (Spearman r > 

0.5). The first are among cells from unstimulated (US), IFN-α, IL-6, and IL-7 stimulated 

conditions; the second are among IL-10, IL-21, LPS, and (to a lesser extent) PMA/ionomycin 

stimulated cells. (B), Examples of distribution plots showing higher quantiles of Spearman r 

between US condition with IFN-α, IL-6, and IL-7 (left), and a similar one for LPS with IL-10, 

IL-21, and PMA/ionomycin (right). 

  



 

 

Fig. S3. Portions of canonical responses that were expected based on published literature 

vs. those observed experimentally in this study. (A), The correlation network colored by: 

responses that were expected based on published literature and also observed in this study (gray), 

those that were not expected from literature and were also not observed (white), and those that 

were expected from the literature but not observed experimentally or vice versa (black and red). 

(B), The portion of the responses that were expected based on published literature or observed 

experimentally in this study. 

  



 

 

Fig. S4. Visualizations of features with strong signals and other features associated with the 

111 top iEN selected components. (A), Network correlation with all the features associated 

with the top 111 iEN components colored. (B), heatmaps of the selected communities with 

magnitude colored by Spearman’s correlation (r) coefficients. (C–E), Box plots of the selected 

features in the communities. The shaded gray areas indicate that the features are also a part of 

reduced iEN’s top 14 components, and the boxes indicate features that are among the top 111 

components.  



 

 

Fig. S5. Responses of pPLCγ2, pSTAT1, and pSTAT5 show expected expressions according 

to literature. (A), Heatmaps of the mean values of normalized responses in each cell subset and 

stimulation for all AD patients in the discovery cohorts before batch correction. (B), Similar to 

(A) but for HC-I participants. (C), Similar heatmap with only AD patients of the biggest batch in 

the discovery cohort. (D), Similar to (C), but for HC-I participants. (E–G), Examples of raw 

gated signals with a corresponding density plot from a pair of participants.  



 

 

 

Fig. S6. Correlation network for AD/HC separated by sex. (A-B), The correlation network 

with node size corresponding to the Wilcoxon rank-sum test P value of each feature for AD/HC-

I diagnosis in male and female participants (discovery cohort). (C-D), The similar correlation 

network for both sexes of healthy cohorts (HC-I) but for sex-specific AD. (E-F), The similar 

correlation network as (A-B) for the validation (V) data set. The color of each node represents 

the magnitude and direction of the associated iEN components developed from AD/HC-I 

classification model using all AD and HC-I data.  



 

 

Fig. S7. Correlation network for APOE ε4- allele effects in AD/HC. (A), The correlation 

network of healthy cohorts (HC-I) with no APOE ε4 allele and Alzheimer’s disease (AD) with at 

least one APOE ε4 allele. (B), Similar to (A), but for both groups with no APOE ε4 allele. (C-D), 

Similar correlation networks to (A) and (B) but for male participants only. (E), Similar 

correlation network to (C), but for all male HC-I. (F), A correlation network where all male 

participants have at least one APOE ε4 allele.  



 

 

Fig. S8. Correlation network of HC-II/HC-I and HC-II/AD indicating that age does not 

share key differential pSTATs and pPLCγ2 signals highlighted by HC-I/AD. (A), The 

correlation network with node size corresponding to the Wilcoxon rank-sum test P value of each 

feature for HC-II/HC-I. The color of each node represents the magnitude and direction of the 

associated iEN components developed from AD/HC-I classification. (B), Similar to (A), but for 

the HC-II/AD pair. 

  



 

 

 

Fig. S9. Gating strategy to obtain different cell subsets. Thirty-five cell subsets were gated 

from PBMCs and a matrix of 12 phosphoepitopes and 3 endosomal proteins with 8 stimuli 

conditions evaluated from each subset. The DNA-high events of each sample were gated for 

basophils and non-basophils. Non-basophils were gated for monocytes, lymphocytes, CD3+, 

CD4+, CD8+, B cells, NK cells, and DCs. Each of these cell types was further divided into 

subpopulations. CD4+ (effector, naive, central memory and effector memory), CD8+ (effector, 

naive, central memory and effector memory), and B cells (switched memory, IgD+ memory B, 

naive, IgD-CD27- B cells) were gated using quadrants.



 

 

 

Fig. S10. Alternate gating process strategy to obtain different cell subsets. The same 

approach was used as in Fig. S9 with three modifications to the gating strategy: (i) Gates were 

adjusted to eliminate adjacent borders and ensure no overlap. This included non-basophils, 

monocytes, lymphocytes, CD4+, CD8+, Tregs, B cells, non-BT, IgA+ B cells, NK cells, DCs, 

pDCs, and mDCs; (ii) The CD56+ CD3+ gate of NKT cells was revised to match the CD56+ 

CD3- population; (iii) All quadrants were removed and specific gates applied to the following 

subpopulations: CD4+ (effector, naive, central memory and effector memory), CD8+ (effector, 

naive, central memory and effector memory), and B cells (switched memory, IgD+ memory B, 

naive, IgD-CD27- B cells).



 

Fig. S11. Consistent response with original and alternate gating strategies. (A), Boxplot of 

percentage difference for each of the 4,200 median values resulting from the original (Fig. S9) 

and alternate (Fig. S10) gating schemes applied to each randomly selected sample. (B), Similar 

to (A), but stratified by cell type instead of sample. (C), iEN-predicted values from the alternate 

gating scheme using the iEN model developed from the original gating scheme.  



 

Supplementary Tables 

Table S1. Counts of each major cell type and their functional protein signals in each of the 
clusters in Fig. 2. US = unstimulated. 

Cluster 1 (n=143) 
Signal: Rab5 (n=140, 98%) 

 US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA/ 
Ionomycin 

Basophils 1 1 1 1 - - - - 

CD4+T 7 7 7 7 - - - - 

CD8+T 6 6 6 6 - - - - 

CD4-CD8-T 1 1 1 1 - - - - 

CD4+CD8+T 1 1 1 1 - - - - 

NKT 1 1 1 1 - - - - 

B 8 8 8 8 - - - - 

NK 4 4 4 4 - - - - 

DCs 3 3 3 3 - - - - 

Monocytes 3 3 3 3 - - - - 

Signal: Lamp2 (n=3, 2%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA/ 
Ionomycin 

All 1 1 - 1 - - - - 

Cluster 2 (n=253) 
Signal: Lamp2 (n=253, 100%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA/ 
Ionomycin 

Basophils 1 1 1 1 1 1 1 1 

CD4+T 7 7 7 7 7 7 7 7 

CD8+T 6 6 6 6 6 6 6 6 

CD4-CD8-T 1 1 1 1 1 1 1 1 

CD4+CD8+T 1 1 1 1 1 1 1 1 

NKT 1 1 1 1 1 1 1 1 

B 7 7 8 7 8 8 8 8 

NK 4 4 4 4 4 4 4 4 

DCs 3 3 3 3 3 3 3 3 

Monocytes - - - - - - - - 



Cluster 3 (n=24) 
Signal: Lamp2 (n=24, 100%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA/ 
Ionomycin 

Basophils - - - - - - - - 

CD4+T - - - - - - - - 

CD8+T - - - - - - - - 

CD4-CD8-T - - - - - - - - 

CD4+CD8+T - - - - - - - - 

NKT - - - - - - - - 

B - - - - - - - - 

NK - - - - - - - - 

DCs - - - - - - - - 

Monocytes 3 3 3 3 3 3 3 3 

Cluster 4 (n=108) 
Signal: Rab5 (n=108, 100%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA/ 
Ionomycin 

Basophils - - - - - - - - 

CD4+T - - - - 5 5 5 5 

CD8+T - - - - 4 4 4 4 

CD4-CD8-T - - - - 1 1 1 1 

CD4+CD8+T - - - - 1 1 1 1 

NKT - - - - 1 1 1 1 

B - - - - 5 5 5 5 

NK - - - - 4 4 4 4 

DCs - - - - 3 3 3 3 

Monocytes - - - - 3 3 3 3 

Cluster 5 (n=32) 
Signal: Rab5 (n=32, 100%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA/ 
Ionomycin 

Basophils - - - - 1 1 1 1 

CD4+T - - - - 2 2 2 2 

CD8+T - - - - 2 2 2 2 



 

CD4-CD8-T - - - - - - - - 

CD4+CD8+T - - - - - - - - 

NKT - - - - - - - - 

B - - - - 3 3 3 3 

NK - - - - - - - - 

DCs - - - - - - - - 

Monocytes - - - - - - - - 

Cluster 6 (n=102) 
Signal: ERK-1/2 (n=102, 100%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA/ 
Ionomycin 

Basophils - - - - 1 1 1 1 

CD4+T - - - - 7 7 7 - 

CD8+T - - - - 6 6 6 - 

CD4-CD8-T - - - - 1 1 1 - 

CD4+CD8+T - - - - 1 1 1 - 

NKT - - - - 1 1 1 - 

B - - - - 8 8 8 - 

NK - - - - 4 4 4 - 

DCs - - - - 3 3 2 - 

Monocytes - - - - 3 3 - - 

Cluster 7 (n=186) 
Signal: pSTAT5 (n=102, 55%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA/ 
Ionomycin 

Basophils 1 1 1 1 - - - - 

CD4+T 7 - 5 - - - - - 

CD8+T 6 - 6 - - - - - 

CD4-CD8-T 1 1 1 - - - - - 

CD4+CD8+T 1 - 1 - - - - - 

NKT 1 - 1 - - - - - 

B 8 4 8 8 - - - - 

NK 4 4 4 3 - - - - 

DCs 3 3 3 3 - - - - 



Monocytes 3 3 3 3 - - - - 

Signal: pSTAT3 (n=72, 39%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA/ 
Ionomycin 

Basophils 1 1 1 1 - - - - 

CD4+T 5 - - 1 - - - - 

CD8+T 6 - 4 5 - - - - 

CD4-CD8-T 1 - 1 1 - - - - 

CD4+CD8+T 1 - - 1 - - - - 

NKT 1 - - 1 - - - - 

B 5 - 6 6 - - - - 

NK 3 1 3 3 - - - - 

DCs 3 2 2 3 - - - - 

Monocytes 1 - 1 1 - - - - 

Signal: pSTAT1 (n=4, 2%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA/ 
Ionomycin 

All 1 - - 1 - - 1 1 

Signal: NF-κβ (n=2, 1%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA/ 
Ionomycin 

All - 1 - 1 - - - - 

Signal: p38 (n=2, 1%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA/ 
Ionomycin 

All - 1 - 1 - - - - 

Signal: pLCK (n=2, 1%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA/ 
Ionomycin 

All - 1 - 1 - - - - 

Signal: pCREB (n=1, 1%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA/ 
Ionomycin 

All - 1 - - - - - - 

Signal: ERK-1/2 (n=1, 1%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA/ 
Ionomycin 



All - - - - - - - 1 

Cluster 8 (n=142) 
Signal: EEA1 (n=140, 99%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA/ 
Ionomycin n 

Basophils 1 1 1 1 - - - - 

CD4+T 7 7 7 7 - - - - 

CD8+T 6 6 6 6 - - - - 

CD4-CD8-T 1 1 1 1 - - - - 

CD4+CD8+T 1 1 1 1 - - - - 

NKT 1 1 1 1 - - - - 

B 8 8 8 8 - - - - 

NK 4 4 4 4 - - - - 

DCs 3 3 3 3 - - - - 

Monocytes 3 3 3 3 - - - - 

Signal: ERK-1/2 (n=2, 1%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA/ 
Ionomycin 

All - 1 - 1 - - - - 

Cluster 9 (n=138) 
Signal: ERK-1/2 (n=138, 100%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA/ 
Ionomycin 

Basophils 1 1 1 1 - - - - 

CD4+T 7 7 7 7 - - - - 

CD8+T 6 6 6 6 - - - - 

CD4-CD8-T 1 1 1 1 - - - - 

CD4+CD8+T 1 1 1 1 - - - - 

NKT 1 1 1 1 - - - - 

B 8 7 8 7 - - - - 

NK 4 4 4 4 - - - - 

DCs 3 3 3 3 - - - - 

Monocytes 3 3 3 3 - - - - 

Cluster 10 (n=138) 
Signal: pAKT (n=138, 100%) 



 
US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA/ 

Ionomycin 
Basophils 1 1 1 1 - - - - 

CD4+T 7 7 7 7 - - - - 

CD8+T 6 6 6 6 - - - - 

CD4-CD8-T 1 1 1 1 - - - - 

CD4+CD8+T 1 1 1 1 - - - - 

NKT 1 1 1 1 - - - - 

B 8 7 8 7 - - - - 

NK 4 4 4 4 - - - - 

DCs 3 3 3 3 - - - - 

Monocytes 3 3 3 3 - - - - 

Cluster 11 (n=154) 
Signal: p38 (n=144, 94%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA/ 
Ionomycin 

Basophils 1 1 1 1 - - - - 

CD4+T 7 7 7 7 - - - - 

CD8+T 6 6 6 6 - - - - 

CD4-CD8-T 1 1 1 1 - - - - 

CD4+CD8+T 1 1 1 1 - - - - 

NKT 1 1 1 1 - - - - 

B 8 7 8 7 - - - - 

NK 4 4 4 4 - - - - 

DCs 3 3 3 3 1 1 - - 

Monocytes 3 3 3 3 2 2 - - 

Signal: NF-κβ (n=5, 3%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

All 2 1 1 1 - - - - 

Signal: pSTAT3 (n=4, 3%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

All 2 - - 2 - - - - 

Signal: pCREB (n=1, 1%) 



 
US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 

Ionomycin 
All - - - 1 - - - - 

Cluster 12 (n=128) 
Signal: pSTAT1 (n=121, 95%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

Basophils - - - - - - - - 

CD4+T 4 - - 6 - - 7 5 

CD8+T 6 - 3 6 - - 6 6 

CD4-CD8-T 1 - 1 1 - - 1 1 

CD4+CD8+T - - - 1 - - 1 1 

NKT 1 - - 1 - - 1 1 

B - - 1 - 8 8 1 1 

NK - - - - 3 2 - - 

DCs 3 - 3 3 - 3 3 3 

Monocytes 3 - 3 3 - 3 3 3 

Signal: pSTAT3 (n=5, 4%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

All - - - 2 1 2 - - 

Signal: pSTAT5 (n=2, 2%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

All - - - - 1 1 - - 

Cluster 13 (n=335) 
Signal: pCREB (n=137, 41%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

Basophils 1 1 1 1 - - - - 

CD4+T 7 7 7 7 - - - - 

CD8+T 6 6 6 6 - - - - 

CD4-CD8-T 1 1 1 1 - - - 1 

CD4+CD8+T 1 1 1 1 - - - - 

NKT 1 1 1 1 - - - - 

B 8 7 8 7 - - - - 



NK 3 3 4 4 - - - - 

DCs 3 3 3 3 - - - - 

Monocytes 3 3 3 3 - - - - 

Signal: NF-κβ (n=96, 29%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

Basophils - - - - - - - - 

CD4+T 5 5 5 5 - - - - 

CD8+T 2 2 2 2 - - - - 

CD4-CD8-T 1 1 1 1 - - - - 

CD4+CD8+T - - - - - - - - 

NKT - - - - - - - - 

B 6 6 7 6 - - - - 

NK 4 4 4 4 - - - - 

DCs 2 3 3 3 1 1 1 1 

Monocytes 2 2 2 2 - - - - 

Signal: pSTAT3 (n=70, 21%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

Basophils - - - - - - - - 

CD4+T - 6 3 - 7 6 - - 

CD8+T - 5 - - 6 6 - - 

CD4-CD8-T - - - - 1 1 - - 

CD4+CD8+T - - - - 1 1 - - 

NKT - - - - 1 1 - - 

B - 6 - - 6 3 - - 

NK - - - - 3 3 - - 

DCs - - - - 1 - - - 

Monocytes - - - - 3 - - - 

Signal: IκBα (n=32, 10%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

Basophils - - - - - - - - 

CD4+T 3 3 3 3 3 3 - - 

CD8+T - - - - - - - - 



 

CD4-CD8-T - - - - - - - - 

CD4+CD8+T - - - - - - - - 

NKT - - - - - - - - 

B - - - - - - - - 

NK 2 2 2 2 2 2 2 - 

DCs - - - - - - - - 

Monocytes - - - - - - - - 

Cluster 14 (n=287) 
Signal: pCREB (n=134, 47%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

Basophils - - - - 1 1 1 1 

CD4+T - - - - 7 7 7 7 

CD8+T - - - - 6 6 6 6 

CD4-CD8-T - - - - 1 1 1 - 

CD4+CD8+T - - - - 1 1 1 1 

NKT - - - - 1 1 1 1 

B - - - - 8 8 8 7 

NK - - - - 4 4 4 3 

DCs - - - - 3 3 3 1 

Monocytes - - - - 3 3 3 2 

Signal: NF-κβ (n=124, 43%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

Basophils - - - - 1 1 1 1 

CD4+T 1 1 1 1 7 7 7 7 

CD8+T - - - - 2 2 2 3 

CD4-CD8-T - - - - 1 1 1 1 

CD4+CD8+T - - - - - - - - 

NKT - - - - - - - - 

B 1 1 1 1 8 8 8 8 

NK - - - - 4 4 4 4 

DCs - - - - 2 2 2 2 

Monocytes 1 1 - 1 3 3 3 3 



 

Signal: p38 (n=24, 8%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

All - - - - - - - 24 

Signal: IκBα (n=4, 1%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

All 1 1 1 1 - - - - 

Signal: pSTAT3 (n=1, 0%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

All - - - - - 1 - - 

Cluster 15 (n=250) 
Signal: pLCK (n=249, 100%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

Basophils - - - - - - - - 

CD4+T 7 7 7 7 7 7 7 7 

CD8+T 6 5 5 6 6 6 6 6 

CD4-CD8-T 1 1 1 1 1 1 1 1 

CD4+CD8+T 1 1 1 1 1 1 1 1 

NKT - - - 1 1 - - - 

B 7 7 8 7 7 7 7 7 

NK 4 4 4 4 4 4 4 4 

DCs 3 3 3 3 3 3 3 3 

Monocytes 2 2 2 2 2 2 2 2 

Signal: NF-κβ (n=1, 0%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

All 1 - - - - - - - 

Cluster 16 (n=436) 
Signal: IκBα (n=239, 55%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

Basophils 1 1 1 1 1 1 1 1 

CD4+T 3 3 3 3 4 4 7 7 

CD8+T 6 6 6 6 6 6 6 6 



CD4-CD8-T 1 1 1 1 1 1 1 1 

CD4+CD8+T 1 1 1 1 1 1 1 1 

NKT 1 1 1 1 1 1 1 1 

B 8 8 8 8 8 8 8 7 

NK 2 1 1 2 2 2 2 4 

DCs 3 3 3 3 3 3 3 3 

Monocytes 3 3 3 2 3 3 2 3 

Signal: NF-κβ (n=52, 12%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

Basophils - - - - - - - - 

CD4+T 1 1 1 1 - - - - 

CD8+T 4 4 4 4 4 4 4 3 

CD4-CD8-T - - - - - - - - 

CD4+CD8+T 1 1 1 1 1 1 1 1 

NKT 1 1 1 1 1 1 1 1 

B - - - - - - - - 

NK - - - - - - - - 

DCs - - - - - - - - 

Monocytes - - 1 - - - - - 

Signal: pS6 (n=47, 11%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

Basophils 1 1 1 1 1 1 1 1 

CD4+T - - - - - - - 7 

CD8+T - - - - - - - 6 

CD4-CD8-T - - - - - - - 1 

CD4+CD8+T - - - - - - - 1 

NKT - - - - - - - 1 

B - - - - - - - 8 

NK - - - - - - - 4 

DCs 1 1 1 1 1 1 1 1 

Monocytes - - - - - - - 3 

Signal: ERK-1/2 (n=34, 8%) 



 
US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 

Ionomycin 
All - - - - - - 1 33 

Signal: pLCK (n=29, 7%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

All 4 4 4 2 3 4 4 4 

Signal: pSTAT3 (n=17, 4%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

All - 9 7 - 1 - - - 

Signal: p38 (n=14, 3%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

All - - - - - - 4 10 

Signal: pCREB (n=4, 1%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

All - - - - - - - 4 

Cluster 17 (n=114) 
Signal: pSTAT1 (n=76, 67%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

Basophils - - - - - - - - 

CD4+T - 7 6 1 7 7 - - 

CD8+T - 6 - - 6 6 - - 

CD4-CD8-T - 1 - - 1 1 - - 

CD4+CD8+T - 1 - - 1 1 - - 

NKT - 1 - - 1 1 - - 

B - 7 - - - - - - 

NK - 3 - - 1 1 - - 

DCs - 2 - - 1 - - - 

Monocytes - 3 - - 3 - - - 

Signal: pSTAT5 (n=27, 24%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

Basophils - - - - - - - - 



CD4+T - 7 1 7 - - - - 

CD8+T - 6 - 4 - - - - 

CD4-CD8-T - - - - - - - - 

CD4+CD8+T - - - 1 - - - - 

NKT - - - 1 - - - - 

B - - - - - - - - 

NK - - - - - - - - 

DCs - - - - - - - - 

Monocytes - - - - - - - - 

Signal: pPLCγ2 (n=4, 4%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

All - - - 1 1 1 - 1 

Signal: pCREB (n=3, 3%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

All 1 1 - - - - - 1 

Signal: pSTAT3 (n=2, 2%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

All - 2 - - - - - - 

Signal: IκBα (n=1, 1%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

All - - - 1 - - - - 

Signal: p38 (n=1, 1%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

All - - - - - - - 1 

Cluster 18 (n=289) 
Signal: pPLCγ2 (n=262, 91%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

Basophils - - - - - - - - 

CD4+T 7 7 7 7 7 7 7 7 

CD8+T 6 6 6 6 6 6 6 6 

CD4-CD8-T 1 1 1 1 1 1 1 1 



CD4+CD8+T 1 1 1 1 1 1 1 1 

NKT 1 1 1 1 1 1 1 1 

B 8 7 8 8 8 8 8 7 

NK 3 3 3 3 3 3 3 3 

DCs 3 3 3 3 3 3 3 3 

Monocytes 3 3 3 3 3 3 3 3 

Signals: pS6 (n=14, 5%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

All 1 2 2 1 2 1 3 2 

Signal: pSTAT3 (n=5, 2%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

All - 2 - - 3 - - - 

Signal: pSTAT5 (n=3, 1%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

All - 3 - - - - - - 

Signal: pSTAT1 (n=3, 1%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

All - 1 - - 2 - - - 

Signal: IκBα (n=2, 1%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

All - 1 1 - - - - - 

Cluster 19 (n=71) 
Signal: pS6 (n=71, 100%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

Basophils - - - - - - - - 

CD4+T - - - - - - - - 

CD8+T - - - - - - - - 

CD4-CD8-T - - - - - - - - 

CD4+CD8+T - - - - - - - - 

NKT - - - - - - - - 

B 8 7 8 7 8 8 8 - 



NK - - - - - - - - 

DCs 1 - - 1 - 1 - - 

Monocytes 2 2 2 2 2 2 2 - 

Cluster 20 (n=169) 
Signal: pSTAT1 (n=76, 45%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

Basophils - 1 1 - 1 1 - - 

CD4+T 3 - 1 - - - - 2 

CD8+T - - 3 - - - - - 

CD4-CD8-T - - - - - - - - 

CD4+CD8+T 1 - 1 - - - - - 

NKT - - 1 - - - - - 

B 8 1 7 8 - - 7 7 

NK 4 1 4 4 - 1 4 4 

DCs - - - - - - - - 

Monocytes - - - - - - - - 

Signal: pSTAT3 (n=61, 36%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

Basophils - - - - - - - - 

CD4+T 2 - - 5 - - 7 6 

CD8+T - - 2 - - - 1 1 

CD4-CD8-T - - - - - - - - 

CD4+CD8+T - - 1 - - - - - 

NKT - - 1 - - - - - 

B 3 1 2 2 - 5 8 8 

NK 1 - 1 1 - - 1 1 

DCs - - - - - 1 - - 

Monocytes - - - - - - - - 

Signal: pPLCγ2 (n=14, 8%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

All 2 3 2 1 1 1 2 2 

Signal: pSTAT5 (n=9, 5%) 



 

 
US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 

Ionomycin 
All - 3 1 4 1 - - - 

Signal: pAKT (n=3, 2%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

All - 1 - 1 - - - 1 

Signal: ERK-1/2 (n=3, 2%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

All - - - - - - 3 - 

Signal: pS6 (n=2, 1%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

All - 1 - 1 - - - - 

Signal: IκBα (n=1, 1%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

All - - - - - - - 1 

Cluster 21 (n=147) 
Signal: pS6 (n=146, 99%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

Basophils - - - - - - - - 

CD4+T 7 7 7 7 7 7 7 - 

CD8+T 6 6 6 6 6 6 6 - 

CD4-CD8-T 1 1 1 1 1 1 1 - 

CD4+CD8+T 1 1 1 1 1 1 1 - 

NKT 1 1 1 1 1 1 1 - 

B - - - - - - - - 

NK 4 4 4 4 4 4 4 - 

DCs - - - - - - - - 

Monocytes 1 1 1 1 1 1 - - 

Signal: IκBα (n=1, 1%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

All - - - - - - 1 - 



Cluster 22 (n=139) 
Signal: pAKT (n=139, 100%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

Basophils - - - - 1 1 1 1 

CD4+T - - - - 7 7 7 7 

CD8+T - - - - 6 6 6 6 

CD4-CD8-T - - - - 1 1 1 1 

CD4+CD8+T - - - - 1 1 1 1 

NKT - - - - 1 1 1 1 

B - - - - 8 8 8 7 

NK - - - - 4 4 4 4 

DCs - - - - 3 3 3 3 

Monocytes - - - - 3 3 3 3 

Cluster 23 (n=140) 
Signal: EEA1 (n=140, 100%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

Basophils - - - - 1 1 1 1 

CD4+T - - - - 7 7 7 7 

CD8+T - - - - 6 6 6 6 

CD4-CD8-T - - - - 1 1 1 1 

CD4+CD8+T - - - - 1 1 1 1 

NKT - - - - 1 1 1 1 

B - - - - 8 8 8 8 

NK - - - - 4 4 4 4 

DCs - - - - 3 3 3 3 

Monocytes - - - - 3 3 3 3 

Cluster 24 (n=275) 
Signal: pSTAT5 (n=137, 50%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

Basophils - - - - 1 1 1 1 

CD4+T - - - - 6 6 7 7 

CD8+T - - - - 6 6 6 6 



CD4-CD8-T - - - - 1 1 1 1 

CD4+CD8+T - - - - 1 1 1 1 

NKT - - - - 1 1 1 1 

B - - - - 8 8 8 8 

NK - - - - 4 4 4 4 

DCs - - - - 2 3 3 3 

Monocytes - - - - 3 3 3 3 

Signal: p38 (n=95, 35%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

Basophils - - - - 1 1 1 - 

CD4+T - - - - 7 7 7 - 

CD8+T - - - - 6 6 6 - 

CD4-CD8-T - - - - 1 1 1 - 

CD4+CD8+T - - - - 1 1 1 - 

NKT - - - - 1 1 1 - 

B - - - - 8 8 8 - 

NK - - - - 4 4 4 - 

DCs - - - - 2 2 2 - 

Monocytes - - - - 1 1 - - 

Signal: pSTAT3 (n=43, 16%) 
 

US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 
Ionomycin 

Basophils - - - - 1 1 1 1 

CD4+T - - - - - - - 1 

CD8+T - - - - - - 5 5 

CD4-CD8-T - - - - - - 1 1 

CD4+CD8+T - - - - - - 1 1 

NKT - - - - - - 1 1 

B - - - - - - - - 

NK - - - - - - 3 3 

DCs - - - - - 2 3 3 

Monocytes - - - - - 2 3 3 



 

Table S2. Demographics (age, sex, and number of APOE ε4 alleles) of participants in the 

discovery cohort by diagnostic group. Abbreviations: HC-I = Healthy Controls-I; AD =  

Alzheimer’s disease; PD = Parkinson’s disease; HC-II = Healthy Controls-II. Italicized HC-I 

samples are also HC-Isub. 

HC-I  
(n=53) 

AD  
(n=28) 

PD  
(n=17) 

HC-II  
(n=10) 

Age Sex #ε4 Age Sex #ε4 Age Sex #ε4 Age Sex #ε4 

67 F 0 55 F 1 67 F 1 31 F NA 

67 F 0 57 F 1 67 F 0 33 F NA 

69 F 0 58 F NA 71 F 0 36 F NA 

69 F 0 59 F 0 72 F 0 37 F NA 

70 F 1 61 F 0 74 F 0 42 F NA 

71 F 0 61 F NA 75 F 0 58 F NA 

71 F 1 62 F 1 63 M 0 32 M NA 

71 F 0 64 F NA 65 M 1 33 M NA 

72 F 0 70 F 1 67 M 0 45 M NA 

73 F 0 70 F 1 67 M 1 48 M NA 

73 F 0 71 F NA 68 M 0    

73 F 0 76 F 1 68 M 0    

63 M NA 83 F 1 70 M 0    

65 M 0 84 F 1 73 M 0    

67 M 0 60 M 1 75 M 0    

68 M 0 61 M 0 77 M 0    

68 M 0 62 M 2 78 M 0    



 

69 M 0 62 M 1       

69 M NA 69 M 0       

70 M NA 70 M 2       

72 M 1 75 M NA       

72 M 0 78 M NA       

73 M 0 80 M 0       

73 M 0 81 M NA       

74 M 0 83 M 1       

74 M 0 83 M 1       

75 M 0 83 M 0       

76 M 0 87 M 0       

78 M 1          

78 M 1          

78 M NA          

80 M 1          

80 M 0          

80 M 0          

59 F NA          

59 F NA          

59 F NA          

61 F NA          

62 F 0          

62 F NA          



63 F 0          

64 F 1          

66 F 0          

76 F NA          

79 F 0          

80 F 0          

55 M NA          

81 M 0          

82 M 2          

83 M 0          

84 M 0          

87 M 1          

94 M 0          



 

Table S3. Demographics (age, sex, and number of APOE ε4 alleles) of participants in the 

validation cohort by diagnostic group. HC-V = Healthy controls validation; AD-V = 

Alzheimer’s disease validation. 

HC-V 

(n=15) 

AD-V 

(n=9) 

Age Sex # ε4 Age Sex # ε4 

62 F NA 60 F NA 

63 F NA 63 F NA 

67 F 1 70 F NA 

67 F NA 81 F 0 

70 F 0 81 F NA 

70 F 0 65 M 0 

73 F NA 70 M NA 

78 F 0 86 M 0 

80 F 2 91 M NA 

61 M 1    

64 M 0    

66 M 1    

69 M 2    

77 M 0    

89 M 0    



Table S4. Target, clone, and conjugation information and product identifier. 

Metal  Target Clone  Conjugation Product identifier  

113 In Rab5 SC-28570 In House Santa Cruz Cat # sc28570 

115 In Lamp2 H4B4 In House Biolegend Cat# 354302 

140 Ce Beads NA NA Fluidigm Cat # 201078 

142 Nd EEA1 C45B10 In House Cell signaling Cat # 3288BF 

143 Nd CD19 HIB19 In House Biolegend Cat # 302202 

144 Nd pPLCγ2 K86-689.37 Fluidigm Fluidigm Cat # 3144015A 

145 Nd CD4 RPA-T4 Fluidigm Fluidigm Cat # 3145001B 

146 Nd IgD IA6-2 Fluidigm Fluidigm Cat # 3146005B 

147 Sm CD20 H1 In House BD Cat # 555677 

148 Nd IgA Polyclonal Fluidigm Fluidigm Cat # 3148007B 

149 Sm CD25 2A3 Fluidigm Fluidigm Cat # 3149010B 

150 Nd pSTAT5 47 Fluidigm Fluidigm Cat # 3150005A 

151 Eu CD123 6H6 Fluidigm Fluidigm Cat # 3151001B 

152 Sm pAKT D9E Fluidigm Fluidigm Cat # 3152005A 

153 Eu pSTAT1 4a Fluidigm Fluidigm Cat # 3153005A 

154 Sm CD27 O323 In house Biolegend Cat # 302802 

156 Gd p38 D3F9 Fluidigm Fluidigm Cat # 3156002A 

157 Gd CD24 ML-5 In House Biolegend Cat # 555246 

158 Gd pSTAT3 4 Fluidigm Fluidigm Cat # 3158005A 

159 Tb CD11c Bu15 Fluidigm Fluidigm Cat # 3159001B 

160 Gd CD14 M5E2 Fluidigm Fluidigm Cat # 3160001B 



 

162 Dy pLCK 4/LCK-Y505 Fluidigm Fluidigm Cat # 3162004A 

163 Dy CD56 NCAM16.2 Fluidigm Fluidigm Cat # 3163007B 

164 Dy IкBα L35A5 Fluidigm Fluidigm Cat # 3164004A 

165 Ho pCREB 87G3 Fluidigm Fluidigm Cat # 3165009A 

166 Er CD16 B73.1 In House Ebioscience Cat # 16-0167-85 

167 Er CD38 HIT2 Fluidigm Fluidigm Cat # 3167001B 

168 Er CD8 SK1 Fluidigm Fluidigm Cat # 3168002B 

169 Tm CD45RA HI100 Fluidigm Fluidigm Cat # 3169008B 

170 Er CD3 UCHT1 Fluidigm Fluidigm Cat # 3170001B 

171 Yb pERK1/2 D13.14.4E Fluidigm Fluidigm Cat # 3171010A 

172 Yb NF-кB 4D1 In House Biolegend Cat # 616702 

173 Yb CD7 CD7-6B7 in House Biolegend Cat # 343102 

174 Yb HLA-DR L243 Fluidigm Fluidigm Cat # 3174001B 

175 Lu pS6 N7-548 Fluidigm Fluidigm Cat # 3175009A 

176 Yb CD127 AO19D5 Fluidigm Fluidigm Cat # 3176004B 

209 Bi CD11b ICRF44 Fluidigm Fluidigm Cat # 3209003B 



Table S5. Stimulants used to activate PBMCs. 

Stimulation Source Catalog # Final Concentration 

IFN-α PBL Interferon Source  11105-1 10,000 units/ml 

IL-6 BD Biosciences 550071 50 ng/ml 

IL-7 BD Biosciences 554608 50 ng/ml 

IL-10 BD Biosciences 554611 50 ng/ml 

IL-21 Life Sciences, Gibco PHC0214 50 ng/ml 

LPS Sigma-Aldrich  L7770 1 µg/ml 

PMA Sigma-Aldrich  P8139 100 ng /ml 

Ionomycin Calbiochem 407952 1000 ng/ml  



Table S6. Cell counts for each stimulating condition in each gated population. Data are 

aggregated over all 132 samples after collecting over 1.2 million events, removing unassigned 

events, and subsampling at a maximum of 100,000 per sample. Cell type hierarchy is shown in 

the gating strategy in Figs. S9 and S10. Non BT = non B and T cell populations. US = 

unstimulated.  
Cell Type US IFN-α IL-6 IL-7 IL-10 IL-21 LPS PMA / 

ionomycin 

Total 10395247 9211105 9489772 9702098 9677665 9501021 9290856 6299873 

Basophils 66653 58688 56805 61943 57009 58859 59631 47100 

Non-Basophils  10328219 9152166 9432369 9640722 9601849 9442604 9231008 6253340 

Lymphocytes 9095101 8045968 8325915 8507811 8476132 8319355 8417538 5894545 

CD3+ 5552179 5346089 5544292 5664958 5693952 5551715 5662085 3980790 

CD4+ T 3627601 3605486 3714372 3799720 3837919 3735140 3790062 2737586 

CD4+ TActivated 126924 82531 96166 92021 82700 185979 160110 74966 

CD4+ TCentral mem  1309750 1103655 1298995 967176 1297499 1322305 1297210 855152 

CD4+ TEffector 409931 566536 437759 768720 482418 423783 466230 390825 

CD4+ TEffector mem 749178 986458 844018 1145457 852060 793195 852455 616625 

CD4+ TNaive 1179982 948837 1133600 870036 1205942 1195857 1174167 874984 

Tregs 131887 171258 146641 190470 103427 114381 140269 90748 

CD4+CD8+ T 35710 29399 24980 27205 40345 33213 30300 19139 

CD4-CD8- T 464100 339988 463239 424230 371336 386132 416981 312066 

CD8+ T 1388762 1350354 1392099 1426058 1427799 1398490 1413784 922034 

CD8+ TActivated 64575 43528 45927 49380 60235 66249 71182 38411 

CD8+ TCentral mem  345435 318163 338020 260518 401047 346902 337211 193823 

CD8+ TEffector 335817 304559 335531 350787 267044 327134 313318 247808 

CD8+ TEffector mem 300537 436033 304434 560383 434606 303298 352605 206625 

CD8+ TNaive 406973 291599 414114 254370 325102 421156 410650 273778 

NKT 552568 644955 858632 1570626 320470 480082 458057 302114 



CD3- 2878194 2276246 2327506 2574372 2583485 2514451 2531164 1751016 

B 676242 781732 758498 675728 690728 680787 708495 487435 

IgA+ B 40532 37705 36804 37600 32385 39269 39834 25222 

IgD+ Bmem 185183 167942 167799 201120 175032 195696 188687 131176 

IgD- CD27- B 132963 112299 121480 114681 140874 119299 131640 90951 

BNaive 248728 288504 242719 279299 282697 281380 301257 209709 

Plasmablast 30653 13553 68474 15791 29412 31762 31750 15845 

BSwitched mem 109368 69480 82993 80628 92125 84412 86911 55599 

BTransitional 40882 40740 86892 49629 33890 38326 40368 40883 

CD3-, Non BT 2196571 1777051 1843924 1888413 1885181 1825506 1815090 1258690 

NK 1132857 1015775 1029519 1049397 1065365 1025886 1068659 771655 

CD16high NK 720283 614177 709463 713457 740438 720555 729661 409562 

CD56bright NK 129606 150824 97999 96871 89095 90876 89071 61607 

CD56dim CD16dim NK 242878 236543 190472 229071 223467 200150 225960 281472 

DCs 1019121 749922 783600 813479 796195 774080 725795 471444 

mDCs 470477 398511 408850 437272 434655 441499 399322 247880 

pDCs 31464 30669 30579 32575 34276 33665 32537 17384 

Mono 1225245 1098538 1100431 1123949 1118209 1115297 806898 354578 

CD16high Mono 214399 172410 117624 87052 139313 237922 87240 73242 

CD16low Mono 1003228 919005 977516 1032601 967969 867290 715020 283842 



 
 

Table S7. Prioritization matrix used for iEN model (1 indicates canonical response). 

Cell Type (Unstimulated) Lamp2 Rab5 EEA1 pSTAT1 pSTAT3 pSTAT5 pPLCγ2 pAKT p38 pLCK Ikba pCREB pERK1/2 NFkB pS6 

Basophils 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

CD4+ T 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

CD4+ TActivated  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

CD4+ TCentral mem 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

CD4+ TEffector 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

CD4+ TEffector mem 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

CD4+ TNaïve 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Tregs 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

CD8+ T 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

CD8+ TActivated  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

CD8+ TCentral mem 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

CD8+ TEffector 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

CD8+ TEffector mem 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

CD8+ TNaïve 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

B 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

IgA+ B  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

IgD+ Bmem  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

IgD-CD27- B 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

BNaïve 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Plasmablast  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

BSwitched mem  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

BTransitional 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

DCs 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

mDCs 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

pDCs 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

NK 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

CD16high NK  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

CD56bright NK  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

CD56dimCD16dim NK  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 



 
 

NKT 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Mono 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

CD16low Mono  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

CD16high Mono 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Cell Type (IFN-α) Lamp2 Rab5 EEA1 pSTAT1 pSTAT3 pSTAT5 pPLCγ2 pAKT p38 pLCK Ikba pCREB pERK1/2 NFkB pS6 

Basophils 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD4+ T 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD4+ TActivated  0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD4+ TCentral mem 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD4+ TEffector 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD4+ TEffector mem 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD4+ TNaïve 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

Tregs 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD8+ T 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD8+ TActivated  0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD8+ TCentral mem 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD8+ TEffector 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD8+ TEffector mem 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD8+ TNaïve 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

B 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

IgA+ B  0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

IgD+ Bmem  0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

IgD-CD27- B 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

BNaïve 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

Plasmablast  0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

BSwitched mem  0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

BTransitional 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

DCs 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

mDCs 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

pDCs 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

NK 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD16high NK  0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 



 
 

CD56bright NK  0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD56dimCD16dim NK  0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

NKT 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

Mono 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD16low Mono  0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD16high Mono 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

Cell Type (IL-6) Lamp2 Rab5 EEA1 pSTAT1 pSTAT3 pSTAT5 pPLCγ2 pAKT p38 pLCK Ikba pCREB pERK1/2 NFkB pS6 

Basophils 0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

CD4+ T 0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

CD4+ TActivated  0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

CD4+ TCentral mem 0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

CD4+ TEffector 0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

CD4+ TEffector mem 0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

CD4+ TNaïve 0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

Tregs 0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

CD8+ T 0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

CD8+ TActivated  0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

CD8+ TCentral mem 0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

CD8+ TEffector 0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

CD8+ TEffector mem 0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

CD8+ TNaïve 0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

B 0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

IgA+ B  0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

IgD+ Bmem  0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

IgD-CD27- B 0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

BNaïve 0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

Plasmablast  0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

BSwitched mem  0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

BTransitional 0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

DCs 0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

mDCs 0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

pDCs 0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 



 
 

NK 0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

CD16high NK  0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

CD56bright NK  0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

CD56dimCD16dim NK  0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

NKT 0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

Mono 0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

CD16low Mono  0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

CD16high Mono 0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 

Cell Type (IL-7) Lamp2 Rab5 EEA1 pSTAT1 pSTAT3 pSTAT5 pPLCγ2 pAKT p38 pLCK Ikba pCREB pERK1/2 NFkB pS6 

Basophils 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 

CD4+ T 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 

CD4+ TActivated  0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 

CD4+ TCentral mem 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 

CD4+ TEffector 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 

CD4+ TEffector mem 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 

CD4+ TNaïve 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 

Tregs 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 

CD8+ T 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 

CD8+ TActivated  0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 

CD8+ TCentral mem 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 

CD8+ TEffector 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 

CD8+ TEffector mem 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 

CD8+ TNaïve 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 

B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

IgA+ B  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

IgD+ Bmem  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

IgD-CD27- B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

BNaïve 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Plasmablast  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

BSwitched mem  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

BTransitional 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

DCs 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 



 
 

mDCs 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

pDCs 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

NK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CD16high NK  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CD56bright NK  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CD56dimCD16dim NK  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

NKT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mono 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CD16low Mono  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CD16high Mono 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cell Type (IL-10) Lamp2 Rab5 EEA1 pSTAT1 pSTAT3 pSTAT5 pPLCγ2 pAKT p38 pLCK Ikba pCREB pERK1/2 NFkB pS6 

Basophils 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD4+ T 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD4+ TActivated  0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD4+ TCentral mem 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD4+ TEffector 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD4+ TEffector mem 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD4+ TNaïve 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

Tregs 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD8+ T 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD8+ TActivated  0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD8+ TCentral mem 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD8+ TEffector 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD8+ TEffector mem 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD8+ TNaïve 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

B 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

IgA+ B  0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

IgD+ Bmem  0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

IgD-CD27- B 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

BNaïve 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

Plasmablast  0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

BSwitched mem  0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 



 
 
 

BTransitional 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

DCs 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

mDCs 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

pDCs 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

NK 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD16high NK  0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD56bright NK  0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD56dimCD16dim NK  0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

NKT 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

Mono 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD16low Mono  0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD16high Mono 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

Cell Type (IL-21) Lamp2 Rab5 EEA1 pSTAT1 pSTAT3 pSTAT5 pPLCγ2 pAKT p38 pLCK Ikba pCREB pERK1/2 NFkB pS6 

Basophils 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD4+ T 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD4+ TActivated  0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD4+ TCentral mem 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD4+ TEffector 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD4+ TEffector mem 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD4+ TNaïve 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

Tregs 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD8+ T 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD8+ TActivated  0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD8+ TCentral mem 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD8+ TEffector 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD8+ TEffector mem 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD8+ TNaïve 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

B 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

IgA+ B  0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

IgD+ Bmem  0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

IgD-CD27- B 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

BNaïve 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 



 
 

Plasmablast  0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

BSwitched mem  0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

BTransitional 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

DCs 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

mDCs 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

pDCs 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

NK 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD16high NK  0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD56bright NK  0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD56dimCD16dim NK  0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

NKT 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

Mono 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD16low Mono  0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

CD16high Mono 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

Cell Type (LPS) Lamp2 Rab5 EEA1 pSTAT1 pSTAT3 pSTAT5 pPLCγ2 pAKT p38 pLCK Ikba pCREB pERK1/2 NFkB pS6 

Basophils 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CD4+ T 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CD4+ TActivated  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CD4+ TCentral mem 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CD4+ TEffector 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CD4+ TEffector mem 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CD4+ TNaïve 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tregs 0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 

CD8+ T 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CD8+ TActivated  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CD8+ TCentral mem 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CD8+ TEffector 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CD8+ TEffector mem 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CD8+ TNaïve 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

IgA+ B  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

IgD+ Bmem  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 



 
 
 

IgD-CD27- B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

BNaïve 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Plasmablast  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

BSwitched mem  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

BTransitional 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

DCs 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

mDCs 0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 

pDCs 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

NK 0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 

CD16high NK  0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 

CD56bright NK  0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 

CD56dimCD16dim NK  0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 

NKT 0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 

Mono 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CD16low Mono  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CD16high Mono 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cell Type (PMA/ionomycin) Lamp2 Rab5 EEA1 pSTAT1 pSTAT3 pSTAT5 pPLCγ2 pAKT p38 pLCK Ikba pCREB pERK1/2 NFkB pS6 

Basophils 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 

CD4+ T 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 

CD4+ TActivated  0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 

CD4+ TCentral mem 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 

CD4+ TEffector 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 

CD4+ TEffector mem 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 

CD4+ TNaïve 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 

Tregs 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 

CD8+ T 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 

CD8+ TActivated  0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 

CD8+ TCentral mem 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 

CD8+ TEffector 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 

CD8+ TEffector mem 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 

CD8+ TNaïve 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 

B 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 



 
 
 

IgA+ B  0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 

IgD+ Bmem  0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 

IgD-CD27- B 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 

BNaïve 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 

Plasmablast  0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 

BSwitched mem  0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 

BTransitional 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 

DCs 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 

mDCs 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 

pDCs 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 

NK 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 

CD16high NK  0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 

CD56bright NK  0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 

CD56dimCD16dim NK  0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 

NKT 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 

Mono 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 

CD16low Mono  0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 

CD16high Mono 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 
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