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(A)
Species Metabolites Pathway
3,4-Dihydroxyphenylacetaldehyde - ; ;
Alistipes onderdonkii L | yaroxypheny Y ko00350: Tyrosine metabolism
Betaine
~ L-Threonine - - - - :
Bifdobactarium Bifdi ko00260: Glycine, serine and threonine metabolism -
Lysine ko00290: Valine, leucine and isoleucine biosynthesis =
I Bifidobacterium longum
; ko00970: Aminoacyl-tRNA biosynthesis
. Phenylalanine
Clostridium butyricum I Tyramine k000310: Lysine degradation
ko00997: Biosynthesis of various other secondary metabolites
: ko00360: Phenylalanine metabolism
£ e Succinate
erthella lenta
99 k000020: Citrate cycle (TCA cycle)
I Enterocloster asparagiformis ko00250: Alanine, aspartate and glutamate metabolism
=== Galactinol : ;
Enterocloster bolteae ko00620: Pyruvate metabolism

. Pantothenic acid
2-Hydroxybutyrate

Eubacterium ventriosum ko00640: Propanoate metabolism

. Lachnospira eligens [ ETryptophan ko00052: Galactose metabolism [
%3?;{,‘;851’3273";,%'38”"7 NEAEEETEPREylalanine ko00410: beta-Alanine metabolism [
g;;gﬁgggggzz Zg%g%ius Sorbitol ko00770: Pantothenate and CoA biosynthesis -

=== Streptococcus vestibularis Dihydrouracil ko00400: Phenylalanine, tyrosine and tryptophan biosynthesis
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Propanoate metabolism

.......

LDH LSC1 B
2-Hydroxybutyrate <——— 2-Oxobutanoate <----- » Succinyl-CoA «—— 'Succmate'
NCA LDH LSC1 frdA A ; sdhA
Kruskal-Wallis: p = 0.06  Kruskal-Wallis: p < 0.01  Kruskal-Wallis: p < 0.01 | Citrate CyCIe Kruskal-Wallis: p < 0.01
Primary sCAD i % e % o
mE ACS ... — frdA sdhA -
Recovery sCAD .

Phenylalanine, tyrosine and tryptophan biosynthesis

—

Indoleacrylic acid

—

Indole

PAH
Kruskal-Wallis: p = 0.08
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1 |
1 1
1 1
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1 1
1 1
1 1
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1 1
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L-Phenylalanine

~
~

_

"> Fumarate

<--===>

Tyrosine ———

IL4I1 ALDH
tryptophan, —— Indolepyruvate  —— Indole-3-acetaldelyde ———
TAM tnaA IL411 ipdC

Kruskal-Wallis: p < 0.01

* *
I

Fekk ke

Kruskal-Wallis: p < 0.01

wk K

Hekeok

Kruskal-Wallis: p = 0.82 Kruskal-Wallis: p < 0.01
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Butanate metabolism

BDH1
----- » Acetoacetate «<——— 3-Hydroxybutyrate

BDH1
Kruskal-Wallis: p = 0.02

*
—

3-Amino-3-(4-hydroxyphenyl)-propanoate

Tryptophan metabolism

Indoleacetate

ALDH
Kruskal-Wallis: p = 0.02

*




(8)

True positive rate

True positive rate

True positive rate
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NCA vs. sCAD

Traditional risk factors (AUC = 0.66)

Traditional and Metabolic features (AUC =0.72)
Traditional and Microbial features (AUC =0.71)
Combined features (AUC = 0.75)

00 02 04 06 08 10

False positive rate

NCA vs. ACS

Traditional risk factors (AUC = 0.69)
Traditional and Metabolic features (AUC = 0.85)
Traditional and Microbial features (AUC = 0.78)
Combined features (AUC = 0.91)

00 02 04 06 08 10
False positive rate

sCAD vs. ACS

Traditional risk factors (AUC = 0.59)

Traditional and Metabolic features (AUC = 0.70)
Traditional and Microbial features (AUC = 0.75)
Combined features (AUC = 0.83)

00 02 04 06 08 1.0
False positive rate

Salicylic acid
Paraprevotella clara
LDL-C
Phenylacetylglutamine
Prevotella marseillensis
Carnitine

Phocaeicola plebeius
Phocaeicola massiliensis
Hypertension
Bacteroides nordii

Age

2-Hydroxybutyrate
3-Hydroxybutyrate

TC

Phenylalanine
Mediterraneibacter butyricigenes
Clostridium symbiosum
Betaine

Gemmiger formicilis
Odoribacter splanchnicus

2-Hydroxybutyrate

Salicylic acid

Alistipes onderdonkii

TC

Lysine

GGB3490 SGB4664
Paraprevotella clara

Age

Phocaeicola plebeius
Desulfovibrio SGB5077
Clostridium sp. AF20_17LB
Lachnospiraceae bacterium
8_278H

Haemophilus parainfliénzae
Bilophila wadsworthia
GGB9713 SGB15249
Tryptophan

Hypertension
Dysosmobacter sp. NSJ_60
Faecalibacillus intestinalis
Clostridium sp. AF27_2AA

3-Hydroxybutyrate
2-Hydroxybutyrate
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Succinate
Indoleacrylic acid

Bacteroides eggerthii
Tryptophan

Lachnospira pectinoschiza
Pseudofiavonifractor gallinarum
Blautia glucerasea
Megamonas funiformis
Salicylic acid

Prevotella stercorea

Prevotella SGB1687

GGBO758 SGB15368

Tyrosine

Anaerostipes hadrus
Pyramidobacter piscolens
Romboutsia timonensis
Faecalibacillus intestinalis

PR PR, Y

High

Feature value

T T T T T T
04 02 0 02 04 06
SHAP value (impact on model output)
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NCA vs sCAD: AUC = 0.75
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NCA vs ACS: AUC=0.91
sCAD vs ACS: AUC=0.83
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Jing Xu, Die Dai, Yanan Yang, Shanshan Gao, Jingang Yang, Chaoran Dong, Weixian Yang, et al. 2025. Distinct
microbial and metabolic shifts characterize acute coronary syndrome and recovery. iMeta 4: €¢70079.
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