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[bookmark: _Hlk70089036]Fig. S1. The relative abundance of fecal bacterial composition at species level and metabiotic pathways in each volunteer. Bar plots show the ten most major species and pathways with the highest relative abundances in each individual (H1, H2, H3, H4, and H5) at each sampling point in metagenome (DNA) and metatranscriptome (RNA), including before osmosis (Pre), and every day after osmosis (Post). Different colors of bar represent different bacterial species or pathways.
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Fig. S2. The relative abundance of ileocecal bacterial composition at species level and metabiotic pathways in each volunteer. Bar plots show the ten most major species and pathways with the highest relative abundances in each individual (H1, H2, H3, H4, H5) at each sampling point in metagenome (DNA) and metatranscriptome (RNA), including before osmosis (Pre), and every day after osmosis (Post). Different colors of bar represent different bacterial species or pathways.


Fig. S3. Differences between fecal and ileocecal bacterial species and functional pathways at transcriptome level. The relative abundances of species and functional pathways are the average in two groups: fecal samples after osmosis (PostF) and ileocecal samples after osmosis (PostI), showing (a) species composition (species_RNA) and (b) functional pathways from metatranscriptome (pathway_RNA).

[bookmark: OLE_LINK94][bookmark: OLE_LINK95]Fig. S4. Microbiome after osmosis shift to become similar to those before osmosis in fecal samples. Each dot represents one fecal microbiome metagenomic (DNA) and metatranscriptomic (RNA) composition at each sampling time point at species/pathway level in the PCoA analysis in each individual, with lines connecting those dots showing transition from one time point to the next.


Fig. S5. Microbiome after osmosis tend to be similar to those before osmosis in ileocecal samples. Each dot represents one ileocecal microbiome metagenomic (DNA) and metatranscriptomic (RNA) composition at each sampling time point at species/pathway level in the PCoA analysis in each individual, with lines connecting those dots showing transition from one time point to the next. First dash line represent comparison between first post-colonoscopy ileocecal sample vs pre-colonoscopy fecal sample. 


Fig. S6. Relative abundance of circadian oscillating pathways and species showed significant lagged oscillatory autocorrelation. The Box-Pierce And Ljung-Box tests were performed on ileocecal samples collected at day and night with strict oscillation in relative abundance to reveal their significant lagged autocorrelation. (a) For pathways in DNA, all of the 17 with significant lagged oscillatory autocorrelation were listed. (b) For species in DNA, all of the 11 with significant lagged oscillatory autocorrelation were listed. (c) For pathways in RNA, all of the 13 with significant lagged oscillatory autocorrelation were listed, and two out of thirteen were shared by two individuals. (d) One of the shared pathways in (c) was visualized using ACF function as an example. The bottom half of the panel is the changes of its relative abundance with time series. Different color means the pathways or species were more active at day or night.


Fig. S7. Predicted fluctuations over the future two days indicate stable diurnal oscillations. Ten significant metabolic pathways with the smallest p-values in the Box-Pierce And Ljung-Box tests (corresponding to H1, H2, H3, H4, and H5 in DNA and RNA, respectively) were selected as examples. The external regressors calculated by the Fourier function were used to construct the ARIMA model and to predict the changes for the future two days, and the prediction showed a stable diurnal oscillation. The lines in black and blue showed the observed and the predicted respectively, and the areas in dark and light blue showed the 95% and 80% CI.


Fig. S8. Fecal and urinary metabolome are reconstructed by osmotic laxatives. (a) Metabolites in fecal samples before osmosis (PreF) are distinct from those after osmosis (PostF); (b) metabolites in urinal samples before osmosis (PreU) are distinct from those after osmosis (PostU); (c) 13 decreased metabolites are identified after treating with osmosis; and (d) metabolites after osmosis tend to be similar to those before osmosis in four of five individuals (H1, H2, H4, and H5).



Fig. S9. Shared associations between fecal, urinal metabolites and microbial taxa. (a) Intersected part of correlated pairs of metabolites and microbial taxa fecal DNA bacteria species (FDNA) in metagenome of fecal samples. (b) Network shows the associations between FDNA Species and FM & UM. FM: fecal metabolites; UM: urine metabolites


Fig. S10. Enrichment results of reduced fecal metabolites due to laxative treatment. Results were obtained from MetaboAnalyst analysis.    
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