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Figure S1. NR4A2 protein is reduced in hypercapnia. Western blot analysis of 

whole cell lysates from THP-1 monocytes exposed to 5% or 10% CO2 for 90 mins 

+/- LPS 2.5g/ml for an additional 4h. Primary antibodies for NR4A2 and -

actin were used followed by species specific HRP-conjugated secondary 

antibodies and visualisation using enhanced chemiluminescence. NR4A2 data 

is representative of n=3 separate experiments. 

 

Figure S2. RNA-seq analysis of shNR4A2 and shNR4A3 monocytes exposed to 

buffered hypercapnia for 4h in the presence of LPS. Principal component 

analysis of shNR4A2 and shNR4A3 cells exposed to 5% CO2 (red) or 10% CO2 

(blue) (4h) in the basal (A, C) and LPS stimulated state (2.5μg/ml for 2h) (B, D). 

The x-axis (PC1) is the vector that displays the most variance between samples 

and the y-axis (PC2) displays the second most. The percentage of total variance 

per principal component is shown on the axis label. Data is representative of n 

= 3 individual experiments. 
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Figure S3. Top 10 differentially regulated genes in response to buffered 

hypercapnia in shNR4A2 cells. List of the 10 most differentially expressed 

genes cells (up (green) and down (red))  in shNR4A2 in hypercapnia in the basal 

(A) and LPS stimulated state (2.5μg/ml for 2h) (B). Genes are ranked by Log2 

fold change. All genes have a p-adj<0.05. Data is representative of n = 3 

individual experiments. 
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Figure S4. Top 10 differentially regulated genes in response to buffered 

hypercapnia in shNR4A3 cells. List of the 10 most differentially expressed 

genes cells (up (green) and down (red))  in shNR4A3 in hypercapnia in the basal 

(A) and LPS stimulated state (2.5μg/ml for 2h) (B). Genes are ranked by Log2 

fold change. All genes have a p-adj<0.05. Data is representative of n = 3 

individual experiments. 

 

 

Figure S5. GO analysis of shNR4A2 and shNR4A3 cells exposed to hypercapnia 

in the basal and LPS-stimulated state. List of the top gene ontology terms 

associated with significantly differentially expressed genes in hypercapnia in 

the basal (A, C) and LPS stimulated state (2.5μg/ml for 2h) (B, D) in shNR4A2 

and shNR4A3 cells, using a cut off value for significance of p-adj<0.05. Terms 

are ranked by fold enrichment. Data is representative of n = 3 individual 

experiments. 
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Figure S6. RNA-seq analysis of mitochondrial genes in shNT, shNR4A2 and 

shNR4A3 cells exposed to hypercapnia in the basal and LPS-stimulated state. 

Raw TPM values extracted from RNA-seq data for (A) MT-CO1, (B) MT-ND4, 

and (C) MT-ND4L in shNT, shNR4A2 and shNR4A3 THP-1 cells in the basal 

(unstimulated) and LPS stimulated (2.5g/ml for 2h) state in both 5% (pink) and 

10% (orange) CO2 conditions (4h). CO2 comparisons that had a p-adj<0.05 are 

indicated by the brackets. Data shown as mean +/- SEM for n=3 independent 

experiments. 
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Figure S7. RNA-seq analysis of inflammation and heat-shock associated genes 

in shNT, shNR4A2 and shNR4A3 cells exposed to hypercapnia in the basal and 

LPS-stimulated state. Raw TPM values extracted from RNA-seq data for (A) 

WNT7B, (B) TNF, (C) HSPA1A and (D) HSPH1 in shNT, shNR4A2 and 

shNR4A3 THP-1 cells in the basal (unstimulated) and LPS stimulated (2.5g/ml 

for 2h) state in both 5% (pink) and 10% (orange) CO2 conditions (4h). CO2 

comparisons that had a p-adj<0.05 are indicated by the brackets. Data shown as 

mean +/- SEM for n=3 independent experiments. 
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Figure S8. Comparison of common CO2-responsive GO terms between shNT, 

shNR4A2 and shNR4A3 cells exposed to hypercapnia in the basal and LPS-

stimulated state. Analysis reveals enriched GO terms that are lost in shNR4A3 

cells (green text), lost in shNR4A2 cells (orange text) and gained in shNR4A2/3 

cells (black text).  

 

Figure S9. RNA-seq analysis of orphan nuclear receptor family 4A genes in 

shNT, shNR4A2 and shNR4A3 cells exposed to hypercapnia in the basal and 

LPS-stimulated state. Raw TPM values extracted from RNA-seq data for (A) 

NR4A1, (B) NR4A2, and (C) NR4A3 in shNT, shNR4A2 and shNR4A3 THP-1 

cells in the basal (unstimulated) and LPS stimulated (2.5g/ml for 2h) state in 

both 5% (pink) and 10% (orange) CO2 conditions (4h). CO2 comparisons that 
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had a p-adj<0.05 are indicated by the brackets. Data shown as mean +/- SEM for 

n=3 independent experiments. 

 

 

Figure S10. Hypercapnia consistently regulates genes in shNT, shNR4A2 and 

shNR4A3 THP-1 monocytes in the presence and absence of LPS. Raw TPM 

values extracted from RNA-seq data for (A) SRSF5, (B) DPP8, (C) A4GALT, (D) 

SLC6A6, (E) CYTH2 (F) RRP9, (G) SERPINH1, (H) POLR1A and (I) DPH5 in 

shNT/shNR4A2/shNR4A3 THP-1 cells in the basal and LPS stimulated 

(2.5μg/ml for 2h) state in both 5% and 10% CO2 conditions (4h). All CO2 

comparisons had a p-adj<0.05 as indicated by the brackets. Data shown as mean 

+/- SEM for n=3 independent experiments. 


