[bookmark: _GoBack]Supplementary Material

Glucose infusion rate and gut microbiota maturation in NICU neonates

Hiroya Ogita, Sonoko Kondo, Takeo Kondo, Katsufumi Nishioka, Kota Inoue, Aya Morimoto, Hirosuke Morita, Shinji Nakamura, Kosuke Koyano, Haruyuki Nakayama-Imaohji, Tomomi Kuwahara, Takashi Kusaka

Contents
Supplementary Figs. 1 and 2
Supplementary Fig. 1: Comprehensive profiling of predicted functional pathways differentially enriched between the Low- and High-GIR groups.
a Dot plot displaying the top 20 metabolic pathways significantly enriched in the Low-GIR group, as predicted by PICRUSt2. The x-axis represents the log2 fold change (Low-GIR [L]/ High-GIR [H]). The size of each dot is proportional to the statistical significance (-log10 p-value), and the red color gradient corresponds to the magnitude of enrichment in the Low-GIR group. The enriched pathways highlight advanced metabolic maturation, including L-1,2-propanediol degradation, a known precursor pathway for short-chain fatty acid production. b Dot plot displaying the top 20 metabolic pathways significantly enriched in the High-GIR group. To maintain visual consistency and symmetry with panel a, the log2 fold change is presented on a negative scale (representing L / H). The blue color gradient reflects the magnitude of enrichment in the High-GIR group (darker blue indicates stronger enrichment in the High-GIR group). The High-GIR microbiota is primarily characterized by pathways associated with early-stage simple carbohydrate metabolism, notably lactose and galactose degradation I, the Bifidobacterium shunt, and heterolactic fermentation. Abbreviations: FC, fold change; GIR, glucose infusion rate; maxGIR, maximum glucose infusion rate.

Supplementary Fig. 2: Feature selection curve for optimizing the Random Forest predictive model.
Line plot illustrating the relationship between the number of top predictive taxa included in the machine learning model (x-axis) and the resulting model performance (y-axis), measured by the AUC. Taxa were sequentially added to the model based on their importance ranking (Mean Decrease Gini). The red open circles denote the AUC score achieved at each incremental step. The vertical dashed line indicates the selected optimal cutoff at the top five predictive features, where the classification accuracy effectively plateaus (AUC = 0.965). This minimal subset of highly discriminatory features was subsequently utilized as the target panel for the receiver operating characteristic analysis presented in Figure 5a. Abbreviations: AUC, area under the curve; maxGIR, maximum glucose infusion rate; ROC, receiver operating characteristic.
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