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Supplementary Fig. 1. Public sepsis signatures and endotypes in the longitudinal Ghana 
sepsis cohort.

[a] PCA decomposition of the public sepsis data set (Cazalis et.al., 2014, GSE57065, PMID 
26215705) which includes normal donors (Controls, grey circles), sepsis subjects with high 
SAPSII score (orange shapes), sepsis subjects with low SAPSII score (blue shapes). The 
collection time points include time 0h (circle), 24h (triangle), and 48h (cross). [b] Projection of the 
data set in [a] onto PC1 from the Ghanaian cohort in this study. [c] Expression of marker genes 
in the Ghanaian cohort (this study) corresponding to the Adaptive, Coagulopathic, and Inflammo-
pathic sepsis subtypes identified in Sweeney et.al., (2018, PMID 295379885) study. Color fill 
corresponds to the expression change of sepsis versus healthy subjects, over time, for survivors 
and those that died by 28 days. The Sweeney et.al., genes that had the same directionality of 
expression change as this study are highlighted with thick circle borders.  [d] The correlation 
comparing gene markers of MARS1 through 4 sepsis endotypes (138 of 140 genes used) 
described in Scicluna et.al., (2017, PMID 28864056) with genes in this study. The gene expres-
sion change (sepsis versus healthy) for survivors and those who died by 28 days over time was 
calculated, and Log2 Fold Changes were compared using Pearson correlation. [e] Every subject 
of this study was evaluated using the SepstratifieR machine learning algorithm (Cano-Gamez 
et.al., 2022, PMID 36322631). The probability of membership in one of the sepsis response 
groups (SRS1, SRS2, SRS3 – healthy) for each subject and each timepoint was plotted as a 
heatmap. The probability of survivors being in the SRS3 group increased over time, however, 
most of those who died by 28 days remained in either the SRS1 or SRS2 groups. Exact sample 
numbers (n) for figure panels are described in Supplementary Data 2. The boxplots in [b] 
describe the median (middle horizontal line), 1st and 3rd quartiles (bottom and top of box respec-
tively), and data minimum and maximum (vertical whiskers). 
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Supplementary Fig. 2. Deconvolution of bulk RNA-Seq data using CIBERSORT.
[a] Heatmap of average sample cell type estimates from CIBERSORT using the classifier from 
Vallania et.al., (2018, PMID 30413720). The columns and rows were clustered using unsuper-
vised hierarchical clustering with a distance equal to 1 – Pearson correlation. [b] Same as in [a] 
but using classifier from Newman et.al., (2015, PMID 25822800) [c] Pearson correlation of 
sample PC1 scores with the cell type classifiers used in CIBERSORT deconvolution [a-b].Sample 
numbers (n) and statistical values for figure panels are described in Supplementary Data 2
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Supplementary Fig. 3. Individual CoGAPS gene expression patterns through time and 
public data projection.
The CoGAPS pattern values (left columns) were plotted as boxplots divided into groups as 
healthy (gold), surviving (tan), and subjects who died by 28 days (red) over time (0, 6, 24, 48, 72, 
28 days, 6 and 12 months). The Cazalis et.al., (2014, GSE57065, PMID 26215705, right 
columns) data was projected onto CoGAPS pattern data. Normal donors (Controls, grey), sepsis 
subjects with high SAPSII scores (orange), and sepsis subjects with low SAPSII scores (blue). 
Sample numbers (n) and statistical values for figure panels are described in Supplementary Data 
2. All boxplots describe the median (middle horizontal line), 1st and 3rd quartiles (bottom and top 
of box respectively), and data minimum and maximum (vertical whiskers).   



Supplementary Fig. 4. CoGAPS patterns confer risk or protection for sepsis 28-day 
mortality.

[a] Random forest model using 70/30 split for the training and testing sets, as well as stratified 
k-fold cross-validation with 10 folds and 10 repeats, implemented across all patterns. Variable 
importance was measured in the training set via Gini importance. Error bar corresponds to one 
standard deviation (S.D.) [b] Table showing results of analysis for pattern protection or risk using 
odds ratios method. Shown are 95% confidence intervals generated using logistic regression on 
the most important patterns. [c] Performance of the most important CoGAPS patterns in the 
testing set was measured via the area under the receiver operating characteristic curve 
(AUROC). Area under the curve (AUC) with one standard deviation (S.D.) is shown. [d] Compari-
son of performance of four most important patterns via AUROC analysis using three different 
modeling methods (SVM: support vector machine, LR: logistic regression; RF: random forest). 
Random forest achieives best performance (0.887 +/- 0.087) in this comparison.  Sample num-
bers (n), statistical values, and source data for figure panels are described in Supplementary 
Data 2. 
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Supplementary Fig. 7. Neutrophil subtypes in CoGAPS patterns
 [a] Heatmaps showing the ranks of the top neutrophil subtype genes from Kwok et.al 2023 
(PMID 37095375) in each pattern. The top 20 genes enriched in sepsis in Kwok et.al., were used 
to identify the neutrophil subtypes except for mature neutrophils where only 17 genes matched. 
The top 5 patterns where neutrophil subtype genes are highly ranked are P14, P13, P11, P23, 
and P15 (as indicated by the intensity of the fill).  [b] Expression changes of genes linked to 
different neutrophil populations were shown to be enriched in sepsis by Kwok et.al., 2023 in 
Ghana sepsis cohort (this study). Color fill corresponds to log2 fold changes of sepsis versus 
healthy subjects for survivors and those who died at 28 days. Significant adjusted p-values 
(two-sided Student’s t-test, p-adjusted <0.05) are indicated by an asterisk (*). Sample numbers 
(n) and statistical values for figure panels are described in Supplementary Data 2. All boxplots 
describe the median (middle horizontal line), 1st and 3rd quartiles (bottom and top of box respec-
tively), and data minimum and maximum (vertical whiskers). 
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