1 Supplementary Figures

Eligibility for enrollment (n=7275)

Excluded (n=6726)
Not eligible in prehospital setting
{n=6685)
Eligible in prehospital setting but
missed (n=26)
Did not meet inclusion criteria (n=19)
Met exclusion criteria (n=22)

Y

\4
Randomized (n=523)

l i

Allocated to plasma group (n=239) Allocated to standard-care group (n=284)
Available or imputed for primary Available or imputed for primary
ocutcome (n=230) outcome (n=271)

Excluded from analysis due to Excluded from analysis due to
unavailable consent or imprisoned unavailable consent or imprisoned
(n=9) {n=13)

Excluded (n=231)
—> Unavailable consent or imprisoned (n=22)
Unavailable longitudinal samples (n=209)

Y
Available for lipidome analysis (n=292)
Non-survivors (n=83)
Survivors (n=209)
TBI & Plasma (n=32)
TBI & Standard care (n=26)
NTBI & Plasma (n=74)
NTBI & Standard care (n=77)

Excluded (n=99)
Randomly excluded in NTBI & Plasma
group (n=48)
Randomly excluded in NTBI & Standard
care group (n=51)

\

Selected for lipidome analysis {n=193)
Non-survivors (n=83)
Survivors (n=110)
TBI & Plasma (n=32)
TBI & Standard care (n=26)
NTBI & Plasma (n=26)
NTBI & Standard care (n=26)

3 Supplementary Fig.1 Consort diagram. Screening, randomization and sampling for lipidomic analysis.
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(a) Uniform Manifold Approximation and Projection (UMAP) plot shows the distribution of healthy subjects
(n=17) and patients with trauma (n=193), grouped by injury severity and sampling timepoints. (Minimal:

ISS<10, Moderate: 10<=1SS<25, Severe: ISS>=25)

(b) Heatmap showing relative levels of 996 lipid species for healthy subjects and trauma patients, grouped by
injury severity and sampling timepoints. Exp, z-score normalized concentration. Rows are clustered by

hierarchical clustering.

(c-d) Relationship of ISS to absolute concentration of total saturated fatty acid (c) and unsaturated fatty acid

(d) at Oh revealed by scatterplot. Error bands: 95% confidence interval for regression line.



15 ISS, injury severity score; SFA: saturated fatty acid; USFA: unsaturated fatty acid.
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Supplementary Fig.3 Lipidome network in non-resolving trauma patients at 72h
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(a-b) Inter-class(a) or Intra-class(b) Correlation network among 412 lipids from 14 classes represented in the
lipidomic dataset. Each dot indicates a lipid and is depicted in a circle if it belongs to one class. Highly
correlated (Pearson coefficient > 0.7) lipids are represented by edges. Relative levels are color coded for each
lipid species between non-resolving (n=101) and resolving trauma patients (n=41) at 72h after admission.

(c) Synthesis pathways for the 14 lipid classes summarized from published literature. Colored by differential
levels of each lipid class between non-resolving and resolving trauma patients at 72h admission.

Abbreviations: ATGL, Adipose Triglyceride Lipase; DAGT, diacylglycerol acyltransferase; G3P, glycerol-3-
phosphate; CDP-Eth, Cytidine diphosphate-Ethanolamine; CDP-Ch, Cytidine diphosphate-Choline, CDP-
DAG, Cytidine diphosphate-diacylglycerol, EPT, Ethanolamine phosphotransferase; CPT, Choline
phosphotransferase; IPT, inositol phosphatidyltransferase. PLA, phospholipase A; PEMT,
Phosphatidylethanolamine N-methyltransferase; LCAT, cholesterol acyltransferase; SMS, Sphingomyelin
Synthase; SMase, Sphingomyelin phosphodiesterase; DEGS, dihydroceramide desaturase.
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Supplementary Fig.4 Prehospital thawed allogeneic plasma (TP) can enhance levels of major |

class
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(a) Comparison of circulating total lipid concentration between standard care and prehospital TP. Lipids are
grouped by classes and fatty acid (saturated or unsaturated) contained in the lipids. Patients (n=193) are
grouped by treatment and sampling timepoints. Center dots and error bars represent median value and median
absolute deviation, respectively. SFA: saturated fatty acid; USFA: unsaturated fatty acid. Asterisks indicate
statistical significance between baseline and prehospital TP arm. Number sign indicates statistical significance
between treatment arms in Oh. Kruskal-wallis test was used among baseline and treatment arms at Oh with
post-hoc analysis of Dunn test. p value was adjusted by Benjamini-Hochberg method: *, < 0.05; **, < 0.01,

*** < 0.001; #, < 0.05; ##, < 0.01; ###, < 0.001, #### < 0.0001.

(b) Heatmap shows temporal pattern of circulating cytokines in trauma patients at Oh,24h and 72h after

admission.
(c) Heatmap shows temporal pattern of circulating biomarkers in trauma patients at Oh and 24h after admission.

Source data are provided as a Source Data file.
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(a-b) Heatmap shows relative levels of 99 common lipid species from 9 major classes across patients. Patients
are group by outcome and sampling timepoint. Data comes from PAMPer lipidomics dataset (A) or TD-2

untargeted metabolomics dataset (b).

Number sign (#) indicate lipids with log2 fold change >0.4 between non-resolving and resolving trauma

patients at 72h (a); non-resolving and resolving trauma patients at D2-D5 (b).
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Supplementary Fig.6 Evaluation and external validation of lipid reprogramming score (LRS).
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(a) Volcano plot shows the differential lipids in non-resolving patients (n=101) compared to resolving patients
(n=41) at 72h after admission. P-values are calculated by using the two-sided Kruskal-wallis test with

multiple correction by Benjamini-Hochberg method.
(b) Correlation heatmap of 8 common lipids and 37 selected differential lipids.
(c) UMAP plot of LRS and LRS group among trauma patients surviving at 72h (n=152).

(d-e) Correlation analysis between BMI and total lipid concentration at 72h (D) or LRS (E) in patients (n=89)

from PAMPer dataset. Error bands: 95% confidence interval for regression line.

(F) Recovery probability (defined as discharged from intensive care unit) of different LRS groups across days
after injury revealed by K-M curve. LRS groups are based on tertiles at 72h after admission for each patient.

P-value is calculated by log-rank p test.

(g) Comparison of LRS from patients with COVID-19 from shui et al. Healthy subjects (h=26) and Patients
(n=50) are grouped with outcome. Center dots and error bars represent median value, median absolute
deviation respectively. Asterisks in (G) indicate statistical significance based on Kruskal-wallis test among 4

group with post-hoc analysis of Dunn test. p value was adjusted by Benjamini-Hochberg method: **, < 0.01.

(h) Recovery probability (defined as discharged by intensive care unit) of different LRS groups across days

since injury revealed by K-M curve in TD-2 dataset (n=86). P-value is calculated by log-rank p test.

(i) Forest plot shows the Hazard ratios of clinical factors and LRS score for recovery using cox regression in

the TD-2 dataset (n=86). ISS, injury severity score. Error bars: 95% confidence interval.

Source data are provided as a Source Data file.
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82  Supplementary Fig.7 Validation of prognostic value for LRS in both trauma and COVID-19
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(a) Added AUC from LRS or its components compared to reference model in training set. (Trauma: 73 patients

in Standard-of-care arm of PAMPer dataset, Covid-19: 45 patients in train cohort(C1) from Guo. et al.)

(b-c) Frequency of features selected by two-step machine learning approach in patients with trauma (B,
standard arm of PAMPer, n=73) or Covid-19 (C, C1 from guo et al, n=45) (see also methods). Top 10 selected

features of all models were shown.
(d) Calibration curve of three prognostic models in 73 patients from standard arm of PAMPer dataset.

(e-f) ROC curve for testing three prognostic models in 69 patients from TP arm of PAMPer dataset (C) or 86
patients from TD-2 dataset(D).

(g) Calibration curve of three prognostic models in 45 patients from the Covid-19 dataset (C1 of Guo et al.)

(h) ROC curve for testing three prognostic signatures in test cohort (C1) from Guo et al of 10 COVID-19

patients.

(i) Performance of the PE (16:0_22:6) in the test cohort (C2) from Guo et al of 10 COVID-19 patients.
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Biomarkers of Trauma patients at 72h from PAMPer
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98  Supplementary Fig.8 Association between LRS and circulating biomarkers or pathways

99  (a-b) Heatmap shows the correlation between LRS and circulating biomarkers at 24h (n=121) and 72h (n=121)

100  after admission in trauma patients, measured by spearman correlation coefficients.

101 Asterisks in (A&B) indicate statistical significance for correlation coefficient. Unadjusted p-values are

102  approximated by using the two-sided t distributions: *, < 0.05; **, < 0.01; ***, <0.001.
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Supplementary Fig.9 Technical Validation of 5 PE species for construction of LRS.

a) Correlation of 5 PE species from LRS between two technical platforms (PF1, PF2: see also methods) from
selected subjects (8 Non-fasting healthy controls, 29 Trauma patients at 72h timepoint). R: Pearson correlation
coefficient. Error bands: 95% confidence interval for regression line. P-values are approximated by using the
two-sided t distributions. b) Comparison of the plasma concentrations of 5 PE species of PF2 in healthy
controls (HC) (n=7, one outlier was excluded), resolving trauma patients at 72h (n=14), Non-resolving trauma
patients at 72h (n=15). P-value were calculated by two-sided student t-test between two groups. Box and

whisker plots represent mean value, standard deviation, maximum and minimum values, and individual

datapoints.Source data are provided as a Source Data file.
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131
132 Supplementary Fig.10 Calibration curves of 5 PE species by platform of targeted lipidomics.
133 Calibration curves of PE(16:0_18:2),PE(16:0_22:6),PE(16:0_20:4),PE(18:0_18:1),PE(18:0 _22:6) by

134 platform 2(High-resolution LC-HRMS). Concentration of internal standard was plot by x-axis and its peak
135  size area by LC-HRMS was plot by y-axis. Equation of linear regression and its coefficient was labeled in

136 each panels.
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