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Fig.1. Identification of compound X.

Volcano plot highlighting significant differences in gut microbial metabolites between
metabolic dysfunction-associated steatotic liver disease (MASLD) patients and healthy
controls. Compound X was identified as significantly decreased in MASLD patients (P <
0.05, fold change > 32, ion counts area in healthy patients >5 X 103).
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Fig.2. Identification of gut microbiota Y as a producer of compound X.

Quantification of compound X production and proline (Pro) and arginine (Arg) consumption by gut microbiota
strains in the library, highlighting gut microbiota Y as a key producer.

=) Arginine =) Proline g Compound X
E E E .
éto éto éG S ®
T S T4
50.5 505 s o
2 g 2
§o.0 §0.0 30
08 24 48 08 24 48 0 8 24 48
Time [h] Time [h] Time [h]

A Defined medium o WT
3. BEEHIC BV THENME Y 3Mbe X 2 AT 2

Fig.3. In vitro confirmation of compound X production by gut microbiota Y in defined
medium.

Gut microbiota Y (n = 3) and was cultured in defined medium, and the culture medium was

collected at T = 0, 2, 4, 8, 24, and 48 hours. The concentration of arginine, proline, and X

was determined by LC-MS.
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Fig.4. In vivo confirmation of compound X production by gut
microbiota Y.

Gut microbiota Y was transplanted into germ-free mice (n = 6).

Compound X was undetectable in germ-free mice prior to trans-

plantation. After 10 days from the transplantation, compound X

was detected in the serum of the mice.
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Fig.5. CRISPR knockout of the gene Z that is responsible for
compound X production.

The gut microbial gene Z, identified as being involved in the me-

tabolism of compound X, was knocked out using CRISPR technol-

ogy. The successful knockout of gene Z was confirmed by DNA

sequencing. WT; wild type, HR; homologous recombination.
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Fig.6. Gene Z knockout mutant does not produce compound X.
Germ-free mice (n = 6) were transplanted with either wild-type (WT) gut microbiota Y or the CRISPR knock-
out mutant lacking gene Z. Four weeks post-transplantation, compound X was detected in the serum and

urine of the WT group but was absent in the knockout group.
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