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Figure S1. Human Umbilical Vein Endothelial Cells (HUVEC) respond to CLF but inflammatory 

response is not blocked by polymyxin B (PMB). HUVEC were treated with LPS (10µg/mL) or 

CLF (10µg/mL, from wild type C57BL/6 mice) and increasing amounts of polymyxin B were also 

co-administered (1ng/mL, 10ng/mL, and 100ng/mL). IL-6 levels measured by ELISA after 

overnight treatment.
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Figure S2. CLF mirrors LPS in its effects on mouse alveolar macrophage (AM) and 
HUVEC (EC) vis-à-vis HDAC inhibition by high concentration butyrate and trichostatin A 
(TSA), but not acetate. IL-6 levels from AM (A, C) and HUVEC (B, D) after being stimulated 
with LPS (A, B; 100ng/mL) and CLF (C, D; 50mcg/mL) from WT C57BL/6 mice. Cells were also 
co-incubated with low and high-dose butyrate (But; 0.2mM and 2mM), acetate (Ace; 0.1mM and 
1mM), and TSA (10nM and 50nM). For comparisons against an untreated or control condition 
(e.g. in (A) and (B) LPS treatment only and in (C) and (D) CLF treatment only), p values are 
represented as follows: δ< 0.05; δδ< 0.01; δδδ< 0.001; δδδδ< 0.0001. All experiments were 
performed at least twice and representative data are shown.
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Figure S3. Analyzing the low 
and high dose effects of 
butyrate on a battery of immune 
gene products produced when 
AMs are challenged with LPS 
or CLF.
(A) IL-6 levels after LPS 

challenge and wide range 
of butyrate doses.

(B) Immune genes regulated 
similarly by butyrate after 
LPS and CLF challenge 
(bold). Immune genes 
regulated differently by 
butyrate after LPS and CLF 
challenge (italics).
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Supplemental Table ST1

mM C57 BL/6 WT CLF C3H WT CLF C3H WT CLF (+Abx)
Formic Acid 21.492 94.995 92.8875
Acetic Acid 19.2155 35.873 6.49
Propionic Acid 1.349 1.9695 32.209
Butyric Acid 13.3665 19.4235 17.745
Isobutyric Acid ND ND ND
Isovaleric Acid 3.4525 7.6835 4.131
Valeric Acid 0.848 2.995 2.385
Caproic Acid 0.131 0.8845 0.6565
Heptanoic Acid ND 2.506 11.4635

Concentration (µM) His Ser Arg Gly Asp Glu Thr Ala Phe
C57 BL/6 WT CLF 25.933 95.036 108.17 140.903 96.084 171.919 77.318 11.189 28.103

C3H WT CLF 26.616 91.145 108.735 123.249 132.296 203.59 84.297 13.909 35.539

C3H WT CLF (+Abx) 26.604 111.231 135.903 149.16 109.54 160.64 92.666 10.818 29.481

Pro Cys Lys Tyr Met Val Ile Leu
C57 BL/6 WT CLF 78.079 1.417 70.269 52.123 9.227 127.019 68.606 146.054

C3H WT CLF 87.609 1.336 94.385 61.178 18.494 136.524 85.156 177.22

C3H WT CLF (+Abx) 128.464 1.83 73.338 49.419 12.588 133.406 77.118 155.327

ND = not detected

Table ST1. Measured levels of SCFAs (including medium and branch chain fatty acids) and amino acids from Colonic lumen 

filtrate (CLF) C57BL/6 wildtype, C3H/HeOuJ wildtype mice treated with control water and C3H/HeOuJ wildtype mice treated 

with antibiotic (+Abx) water.  



Figure S4. TLR4 (and not caspase-11) sensing of LPS is required for propionate effects. EOMA 
(left, 129 background, TLR4 wild type, Caspase-11 mutant), and SVEC4-10 (right, C3H/HeJ
background, TLR4 mutant, Caspase-11 wild type) endothelial cell lines were treated with a wide 
dose range of propionate (25μM-6.4mM) either in the presence or absence of LPS (10ng/mL) 
and overnight production of IL-6 by ELISA was measured. 

Supplemental Figure S4
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Figure S5. The inflammatory response to TLR2 ligands can also be enhanced or sustained by acetate 
and low-dose propionate and inhibited by high-dose propionate. (A) MH-S WT AMs or (B) SVEC4-10 

TLR4mut ECs or challenged with either LPS or LTA, P3C, FSL (all TLR2 ligands) in the presence of low and 

high acetate and propionate, polymyxin B, or trichostatin A. After overnight incubation, IL-6 levels were 

measured. PolymyxinB (P) used as a LPS inhibitor and Trichostatin A (T) as an HDAC inhibitor. 
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Supplemental Figure S6

Figure S6. Differences in propionate:acetate ratios between control and antibiotic-exposed CLF are 
present in peripheral blood even after accounting for absorption by gut and liver. Ratios of the SCFAs 
are represented with acetate denoted in green and propionate in blue. Based on the estimates for intestinal 
and liver absorption reported by Boets et al. (2015), namely 90% propionate and 95% butyrate absorption, the 
estimated changes in ratios of SCFAs between the CLF and peripheral circulation (and the pulmonary 
circulation) are shown. 



Lung Injury – Histology – ordered by severity
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Supplemental Figure S7

Figure S7. Left lung injury assessment by histology after 3h of reperfusion following 1h of left lung ischemia; 
histological images have been ordered from left to right by increasing lung injury score (LIS), as determined by 
average %area (see Supplemental Figure ST2). Lungs from mice that received control water are numbered in 
white text, and mice that received antibiotic water in black text. 



Lung Injury Scoring

Supplemental Table ST2

Table ST2. Lung Injury Scores (LIS) for mice after lung IR. This table supports the data shown in Figure 
S8. Average Lung injury score refers to the semi-quantitative measurement as previously described (12); 
average %area and average count are measured using ImageJ as described in the methods section. Red 
cells = high injury score.



ABXCONTROL

0.
15

0.
20

0.
25

0.
30

0.
35

0.
40

Evenness_pvalue_anova_1.15616666754385e−07_pvalue_kw_4.86500741851036e−05

Abx

ABXCONTROL

6

7

8

9

10

Faith_pvalue_anova_0.00442795513442214_pvalue_kw_0.0116234189333306

Abx

●

●

ABXCONTROL

1.
0

1.
5

2.
0

Shannon_pvalue_anova_3.27399594142127e−06_pvalue_kw_0.000135722509081238

Abx

●

ABXCONTROL

0.
3

0.
4

0.
5

0.
6

0.
7

0.
8

Simpson_pvalue_anova_1.70910956179995e−08_pvalue_kw_4.86500741851036e−05

Abx

●

●

ABXCONTROL

60

80

10
0

12
0

Richness_pvalue_anova_2.44275977311136e−05_pvalue_kw_0.000357454074138689

Abx

Alpha diversity

Supplemental Figure S8

CONTROL ABXCONTROL ABXCONTROL ABXCONTROL ABX CONTROL ABX

EVENNESS RICHNESS FAITHSHANNON SIMPSON

Figure S8. 16S microbiome profiling comparing alpha diversity of the control group vs. antibiotic group. Alpha 
diversity is represented in terms of Evenness, Richness, as well as Shannon, Faith and Simpson Phylogenetic 
Diversity Indices. None of the differences in alpha diversity are significant at week 1 while all are significant at
week 7 by Kruskal-Wallis and ANOVA with p values all <0.001 except for Faith’s Phylogenetic Diversity Index 
(0.012 & 0.004). K-W p values denoted.

p=<0.001 p=<0.001 p=<0.001 p=<0.001p=0.012
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Supplemental Figure S9

Figure S9. Two cohorts of wild type C3H mice were either given control drinking or antibiotic water containing 
Neomycin/Polymyxin B for 8 weeks. Stool pellets were collected weekly and at week 8, mice received left lung IR 
surgery. Stool from week 1 and 7 were processed for 16S microbiome profiling and phylum-level enrichment is 
presented. 16S sequencing and profiling for one sample from week 1 (control water) failed.

Week 1 Week 7 Week 1 Week 7



Week 7 Alpha diversity based on Average Lung Injury Scoring (LIS)
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Figure S10. Alpha diversity and Taxonomic enrichment in low vs. high lung injury groups as defined by average lung injury score 
(LIS) (as described in table ST2). All Clostridiales are highlighted in yellow and all Bacteriodales are highlighted in orange. 
Differences in alpha diversity are significant (p<0.05) between low and high LIS at week 7 for richness, evenness, and all phylogentic
diversity indices by Kruskal-Wallis (K-W) and ANOVA (except K-W p=0.065 for Shannon diversity index). K-W p values denoted.

p=0.01 p=0.003


