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Supplemental Table 1. Relevant gut microbiome metabolites in transplantation. 

Gut microbial metabolite Transplant-relevant studies 
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Acetate 

Human studies:  

• ↓ Fecal levels in HT recipients (1) 
Preclinical models: 

• ↑ Regulatory T cell (Treg) and donor-specific tolerance via GPR43 activation (2) 

• ↓ Rejection risk in aortic transplant (mouse) (2)  

• ↓ Rejection risk in kidney transplant (KT) (via GPR43) (mouse) (3)  

• ↓ Production with tacrolimus (mouse) (4) 

Butyrate 

Human studies: 

• ↓ Fecal levels in HT recipients (1) 

• Inverse association between butyrate-producing bacteria and respiratory viral infections in KT 
and stem-cell transplant (5, 6) 

Preclinical models:  

• ↓ Tacrolimus-induced hyperglycemia (mouse) (7) 

Propionate 
Human studies:  

• ↓ Fecal levels in HT recipients (1) 
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Trimethylamine-N-
oxide (TMAO) 

Human studies: 

• Early post-HT ↑, followed by partial ↓, but persistent ↑ compared to healthy controls (HC) (8) 

• ↓ Early post-HT (1-week and 1-month) compared to HF, later increasing to levels comparable 
to symptomatic HF (>6 month) (9) 

• ↑ Risk of graft failure in KT (10) 

• ↑ In liver transplant recipients, and associated with higher mortality (11) 
Preclinical models: 

• Accelerates graft-versus-host-disease (GVHD) progression (via M1 macrophage polarization) 
(12) 

γ-Butyrobetaine 
(γ-BB) 

Human studies: 

• In HT recipients, ↑ steadily over 3 years of follow-up, associated with progression in atheroma 
volume and risk of acute rejection (8) 
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Indole-3-propionic 
acid (IPA) 

Human studies: 

• ↑ Associated with improved graft function early post-KT (13) 

• ↓ In patients with GVHD after allogeneic stem cell transplantation (alloSCT), along with other 
microbial tryptophan metabolites (14) 

Indoxyl sulfate (IS) 

Human studies: 

• Low urinary levels of IS early after alloSCT associated with worse survival (15) 

• ↓ at onset of GVHD (14) 
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Phenylacetyl-
glutamine (PAGln) 

Human studies: 

• ↑ Arterial stiffness in KT recipients, biomarker of vascular risk (16) 
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Human studies: 

• ↓ Fecal levels of secondary BAs lithocholic acid (LCA), deoxycholic acid, and isodeoxycholic 
acid (isoDCA), and modified LCAs (alloisoLCA and 3-oxoLCA) in HT recipients (1) 

• LCA inversely associated with duration of pre-HT hospitalization (1) 
Preclinical models: 

• ↓ BA pool in acute GVHD (17) 

• Tauroursodeoxycholic acid ↓ activity of antigen-presenting cells (APCs) and ↓ GVHD severity 
in multiple mouse models (17)  

• Secondary BA isoDCA ↓ APC activity, ↑ Foxp3 induction, ↑ colonic retinoid-related orphan 
receptor-γt (RORγt)+ Tregs, via FXR-dependent mechanism (18) 

• 3-OxoLCA ↓ Th17 cell differentiation via RORγt-dependent mechanism (19, 20) 

• IsoalloLCA ↑ Treg differentiation via mitochondrial reactive oxygen species and ↑ Foxp3 
expression (19-21) 

 

Abbreviations: 3-oxoLCA, 3-oxolithocholic acid; alloSCT, allogeneic stem cell transplantation; 

alloisoLCA, alloisolithocholic acid; BA, bile acid; FXR, farnesoid X receptor; GPR43, G-protein 

coupled receptor 43; GVHD, graft-versus-host-disease; HC, healthy controls; HF, heart failure; 



HT, heart transplant; IPA, indole-3-propionic acid; IS, indoxyl sulfate; isoDCA, isodeoxycholic 

acid; KT, kidney transplant; LCA, lithocholic acid; PAGln, phenylacetylglutamine; RORγt, 

retinoid-related orphan receptor-γt; TMAO, trimethylamine-N-oxide;; γ-BB, γ-butyrobetaine 
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