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Histidine, diet, gut microbiome, and human
metabolism

Histidine I1s an essential amino acid that must be obtained
from the diet In humans. It plays a key role in antl-
Inflammatory functions and Immune response. Disrupted
histidine metabolism and altered histidine-related metabolites
have been implicated in a wide spectrum of metabolic and
Inflammatory disease outcomes, Including type 2 diabetes
(T2D), inflammatory bowel disease, and liver cancer.
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Impairs insulin signaling
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Histidine-related metabolic pathways
However, the detailed relative contributions of food sources

and the gut microbiome to histidine-related metabolites
remain unclear.
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Fecal metabolites were generally well-correlated
with gut microbial composition comparing with
dietary intake
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More variation in the histidine-related
metabolites was explained by the important
gut microbiome species than by diet

Model variables ] Diet [l Important microbiome species
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Mean R-Squared

The proportion of variation was represented by the mean R-squared
values, which were computed through a total of 5 iterations of random
forest regression models. Each random forest model included an 8:2
training/test split and a 5-fold cross validation.

Key correlation patterns

« Significant positive correlation (p=0.2, FDR-adjusted
pP=0.08) between liquor and 1-methylhistamine

* Clostridiaceae members and R. gnavus were strongly
positively correlated (p>0.2, FDR-adjusted p<0.05) with
most histidine-related metabolites, except for a strong
negative correlation (p<-0.4, FDR-adjusted p<0.0001)
with urocanic acid.

 Lachnospiraceae family displayed opposite correlation
patterns with these metabolites (p<-0.2, FDR-adjusted
0<0.0001 with most metabolites; p>0.2, FDR-adjusted
P<0.0001 with urocanic acid).

Conclusion

We demonstrated the relative contributions of the microbiome
and diet to histidine-related metabolites In the gut and
identified key microbial species linked to these metabolites.

Our findings highlight the need to further explore the role of
diet and the gut microbiome In histidine-related metabolic
disturbances and health conditions.
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