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Multi-omics identifies microbiota-derived deoxycholic acid as a key
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4 Background

PD initiates from gut: microbiota-gut-brain axis

GUT-BRAIN Family Patients Controls
CONNECTION

Prevotellaceae 270032 | 12.06+3.73
Lactobacillaceae " 0.44 + 0.04 0.02 + 0.00
Verrucomicrobiaceae 0.06 £ 0.00 0.02 +0.00
Bradyrhizobiaceae 0.16 £ 0.00 0.03 + 0.00

Clostridiales Incertae Sedis IV 2.49 +0.30 1.01 £ 0.03

Ruminococcaceae 3363+199 | 2854 + 1.81

Zhe L. et al, CNS Neurosci Ther. 2023; 29(1):140-157
https://blog.scienceneticn/blog-236900-1270738.html
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Gut microbiota transplantation from PD patients promotes PD phenotypes in the GF mice
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Gut microbiota transplantation from PD patients remodels midbrain single-cell transcriptomes
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Gut microbiota transplantation from PD patients remodels midbrain single-cell transcriptomes

(A) (D)
I | NES Total /1136 132 65 60 45 39 28 21 3 2
HC I| 2 -1 01 Up 36 31 15 9 41 6 11 16 2 2
T I o0 Down 100 101 50 51 4 33 17 5 1 0
pvalue 415 595 25
I | XENOBIOTIC_METABOLISM
WNT_BETA_CATENIN_SIGNALING -
PD I | UV_RESPONSE_UP
TNFA_SIGNALING_VIA_NFKB -
I | TGF_BETA_SIGNALING A
REACTIVE_OXYGEN_SPECIES_PATHWAY -
° % Cell rosgrtion (%) s 10 PS3_PATHWAY 1
prop ° OXIDATIVE_PHOSPHORYLATION -
Cell Oligodendrocyte OPC Ependymal cell.Pericyte NOTCH_SIGNALING A
e . . 4
NonDA Microglia CPEC DA MYC_TARGETS_V1
type Astroovt .E dotholial cell O MTORC1_SIGNALING -
strocyte ndothelial cel INTERFERON_GAMMA_RESPONSE -
) E INTERFERON_ALPHA_RESPONSE -
(B) Endothelial cell (E) INTERFERON_ALPHA_RESPONSE L2 STATS SIGNALINGA
93 HYPOXIA
< HEME_METABOLISM A
s 2 GLYCOLYSIS -
5 FATTY_ACID_METABOLISM -
g * ESTROGEN RESPONSE_LATE -
= 1 E EPITHELIAL MESENCHYMAL_TRANSITION -
S COAGULATION A
He PD 0 2500 _ 5000 7500 CHOLESTEROL_HOMEOSTASIS A
C E Rank APOPTOSIS -
(€) Pericyte (F) TGF_BETA_SIGNALING APICAL JUNCTIONA
__ 06 o SR = — —— = — ] ANGIOGENESIS -
506 | g 04 ANDROGEN_RESPONSE A
5" ? 0.3 ALLOGRAFT_REJECTION A
S04/ éo.z ADIPOGENESIS{ + (& & ©
E . NS N
2‘ 0.3 A * -§ 0.1 OQ&Q 0(}‘\@1 o(\ov. Q&‘b \C'Q} OQ Q((’o \C’e} k\cﬁ\e’ Q?.
3 == 5 0O HBHHI-HH CVSR I MRS
T T Dbe’ 60\' eﬁ\b
0 2500 5000 7500
HC PD Rank O\\Q' & <8




_A%

A

Results

Gut microbiota transplantation from PD patients alters gut microbiota community
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Gut microbiota transplantation from PD patients alters gut microbiota community
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Results

Gut microbiota transplantation from PD patients alters serum metabolic profiles
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Gut microbiota transplantation from PD patients alters gut microbiota community and serum

metabolic profiles
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Summary

y
sl *

JGut microbiota transplantation from PD patients can induce PD symptoms in GF mice,
including motor dysfunction, loss of dopamine neurons, and a-synuclein deposition.

dIn the gut microbiota of PD patients, B. fragilis and P vulgatus are enriched,
significantly elevating serum bile acid levels, revealing a causal link between
microbiota and metabolites in PD.

Bile acids damage the BBB through interferon-a and TGF-3 pathways.

ADCA treatment exacerbates symptoms in PD models, confirming bile acids as key
molecules in PD development and providing new therapeutic targets for PD.

Zhe Zhao, Jing Chen, Yixuan Liu, Shigi Wang, Danhua Zhao, Chaobo Bai, Meifang Wu, et al. 2025. Multi-omics
identifies microbiota-derived deoxycholic acid as a key mediator of blood-brain barrier dysfunction in Parkinson’s
disease. iMeta 4: €70076. https://doi.org/10.1002/imt2.70076.
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