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Supplementary Figure 1 

(a & b) Sex and age distributions of the cohort. (n = 32 individuals) 

(c) PCA plot displays the genetic relationship between the current study cohort and 1000 

genome cohort. The colors of the markers suggest sub-populations and the shape of the 

markers indicate the source of the donors. 

(d) Cell types identified from each condition. 

(e) Expression of cell lineage markers genes. N = 186,341 cells 

(f) Proportion of major cell lineages from each condition. 

(g) Number (y-axis) of expressed genes per cell type (per colored bar) per condition (per 

panel) at different threshold (x-axis). 
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Supplementary Figure 2  

(a) The overview of eQTL effects of previously identified TI genes. The x-axis is the effect 

size and the y axis is the corresponding eGene. Top eVariant (|beta| >= 0.3) were labeled 

with the rsID and the example TI eQTL LCP1-rs2806897 were colored in red. The eQTL 

are estimated using linear mixed model adjusting age and gender, n = 152 samples. 

(b) LCP1 locus that was prioritized by TI eQTL analysis. 

(c) Boxplot showing expression levels of LCP1 per genotype per cell type per condition. 

In box-pots, whiskers expand to minima and maxima, boxes indicate 25th and 75th 

percentiles, centers represent medians. N = 152 samples. 

(d) Boxplot showing expression of IL6R per genotype per cell type per condition. In box-

pots, whiskers expand to minima and maxima, boxes indicate 25th and 75th percentiles, 

centers represent medians. N = 152 samples. 

(e) Histogram plot showing the permutation test results for pathway scores. 
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Supplementary Figure 3 

(a) Concordance between consistent sc-eQTL and eQTL from eQTLGen.  

(b) Number of eGenes (consistent eQTL analysis) that are replicated in eQTLGen.  

(c) Number of eGenes (consistent eQTL analysis) that are replicated in DICE database3. 

(d) Shared eQTL signals among cell lineages in consistent eQTL analyses. 

(e) Concordance of consistent eQTL across major cell lineages. 

(f) Number of independent loci identified from each publicly available GWAS summary 

statistics. 
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Supplementary Figure 4 

(a) Number eGenes identified in response eQTL analyses. 

(b) Shared eQTL signals across cell lineages and conditions, which were estimated in 

response eQTL analysis. 

(c) Colocalization analysis between response eQTL and 23 publicly available GWAS 

summary statistics. 

(d) DE genes that were also identified as eGenes upon perturbations. The x-axis is the 

number of genes (eGene or DE genes) while the y-axis is the conditions. The color of the 

bar indicates cell types and the labels are percentage (exact number) of DE genes that 

were also identified as eGenes. 

(e) Heatmap displaying the eQTL effects of identified sc-eQTLs. The x-axis represents 

the conditions for each cell type, while the y-axis lists eQTLs that were significant in at 

least one condition from one cell type. The colors indicate eQTL effects (beta coefficients). 

Additionally, example eQTLs are labelled along the y-axis. 
(f) Comparison of eQTL effects for the identified TI response genes. The x-axis represents the 

names of TI gene, while y-axis indicates the eQTL conditions. The colors indicate the effect sizes 

of the eQTLs. 
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Supplementary Figure 5 

(a) eQTL effects of ADCY3 locus estimated per condition per cell lineage type. In box-

pots, whiskers expand to minima and maxima, boxes indicate 25th and 75th percentiles, 

centers represent medians. 

(b) Violin plot displays the eQTL effects of ADCY3 locus at single-cell level. N = 186,341 

cells 

(c) Expression of ADCY3 in each cell split by genotype. N = 186,341 cells  
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Supplementary Figure 6 

(a-d) Top consistent eQTL identified in each cell lineage. (e-g) Locus plot of the SMR 

analysis for ADCY3 eQTL vs BMI, ADCY3 eQTL vs OB1, and ADCY3 eQTL vs OB2. 
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Supplementary Figure 7 

(a) eQTL effects of CD55 locus estimated per condition per cell lineage type (n = 152 

samples). In box-pots, whiskers expand to minima and maxima, boxes indicate 25th and 

75th percentiles, centers represent medians. 

(b) Violin plot displays the eQTL effects of CD55 locus at single-cell level, n = 186,341 

cells. 
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Supplementary Figure 8 

(a) CD55 eQTL effect in GTEx tissue-eQTL results. The data are represented with mean 

expression +/- SD (95% CI). 

(b) CD55-associated eVariant is located in a potential regulation element (UCSC genome 

browser). 

  



Supplementary Figure 9

Importance

R
an

k 
b

y 
im

po
rt

an
ce

c

a

UMAP-1U
M

A
P-

2

b

d

C
D

5
5

 2
^

d
d

C
t

e

C
D

5
5

 2
^

d
d

C
t



 9 

Supplementary Figure 9 

(a) eQTL effect of CD55-associated eVariant in DICE database which aims to understand 

the common genetic variations in human disease. In box-pots, whiskers expand to minima 

and maxima, boxes indicate 25th and 75th percentiles, centers represent medians. 

(b) UMAPs shows estimated AU cell score by SCENIC39 for the prioritized TFs. Each 

panel represents the AU cell score of a TF and the color indicates AU cell score. 

(c) The estimated importance of TF-targets in each TF regulon that is specifically bound 

to the rs2564978-C allele. Each panel indicates the regulatory capacity of a given TF in 

one condition. The x-axis indicates the estimated importance score by SCENIC39, while 

the y-axis indicates the rank of the regulatory target by the TF. CD55 was labelled and its 

rank was included in the labels. 

(d) and (e) The inhibition of potential TFs (SPI1 and STAT1) that regulates CD55 

expression in monocytes. 2313 = DB2313. Ruxo = Ruxolitinib. Dosage: numbers indicate 

micromolar concentrations. In box-pots, whiskers expand to minima and maxima, boxes 

indicate 25th and 75th percentiles, centers represent medians. 
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Supplementary Figure 10 

Co-expression of CD55 and prioritized TF genes in the all conditions (a-d) and publicly 

available datasets (e-f), n = 186,341 cells. 
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Supplementary Figure 11 

(a) eQTL effects of SLFN5 locus estimated per condition per cell lineage type. The gene 

expression is compared by two-sided t-test, n = 152 samples. In box-pots, whiskers 

expand to minima and maxima, boxes indicate 25th and 75th percentiles, centers 

represent medians. 

(b) Violin plot displays the eQTL effects of SLFN5 locus at single-cell level. N = 186,341 

cells. 
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Supplementary Figure 12 

(a) Elevated expression of SLFN5 in hospitalized (mild and severe) individuals compared 

to convalescent (post) individuals. 
(b) Validation of eQTL effect of SLFN5-rs11080237 in an independent cohort. In box-pots, 

whiskers expand to minima and maxima, boxes indicate 25th and 75th percentiles, 

centers represent medians (two-sided t-test, n = 43 samples). 

(c-e) Binding motifs of the prioritized TFs that cover the eVariant associated with SLFN5 

expression upon stimulation. The frame indicates the position of the eVariant. 

(f) Response eQTL effects of FBXL22 gene. There are six panels in three columns. Each 

columns represents the gene expression alteration upon stimulations from one condition. 

In the dot plots, the x-axis are treatments, either “BL” or “Stim”, and the y-axis is the gene 

expression level. The dots represent one donor and colors indicates genotypes. Data is 

presented with mean expression +/- SD (95% CI). The box plots represent the gene 

expression per genotype with x-axis and y-axis showing genotypes and gene expressions, 

respectively; the color indicates Conditions which matches the to the top dot plots. 

Whiskers of box-plots expand to minima and maxima, boxes indicate 25th and 75th 

percentiles, centers represent medians. 

(g) Colocalization of FBLX22 eQTL and type II diabetes. The x-axis is the genome 

positions in base-pairs and the y-axis is the p-value transformed by -log10(). The colors 

of dots indicate eQTL (red) or GWAS (blue). The top SNPs from two summary statistic 

were labeled and the colocalization H4 and H3 were also labeled (top left corner). The 

PP4 is estimated by Bayesian colocalization analysis using Bayes Factors. 


