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[bookmark: _Hlk75790956]Supplementary Figure S1. L. plantarum abundance in reactor effluent and biofilm of different in vitro adult colonic microbiota. The y-axis depicts L. plantarum viable cell counts.
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[bookmark: _Hlk75792660]Supplementary Figure S2. Beta diversity metrics of different human adult in vitro colonic microbiota. For each donor, samples from the corresponding IR at three consecutive days after two weeks of cultivation were analyzed. Colors divides the donors according to their carrying capacity, with donor 2, 3.a and 3.b having a higher (105 CFU/ml) and donor 1 and 4 a lower (103-104 CFU/ml) carrying capacity for L. plantarum. 
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[bookmark: _Hlk75792685][bookmark: OLE_LINK1]Supplementary Figure S3. Microbiota taxa correlation with carrying capacity for L. plantarum across all human adult in vitro microbiota. For each donor, three consecutive days with stable L. plantarum colonization levels and no additional treatment of one TR were chosen. Correlation analysis was done on (A) genus and (B) ASV level. Red indicates positive and blue negative correlations with gut microbiota carrying capacity whereas the significance level is given by the stars: *: p≤0.05, **: p≤0.01 and ***: p≤0.001. 
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[bookmark: _Hlk75792710]Supplementary Figure S4. Correlation between metabolite concentration and adult gut microbiota carrying capacity for L. plantarum. (A) Samples from TRs inoculated with different adult microbiota (n = 5, total analyzed samples = 324) were pooled and metabolite concentration was correlated with the carrying capacity. (B) Samples from all TRs containing colonic microbiota of donor 2 during stabilization (three consecutive days before L. plantarum supplementation) were pooled for correlation analysis (n = 24). (C) Samples from TRs containing gut microbiota of donor 2 (n = 299) were pooled for analysis to detect correlation after L. plantarum supplementation. For (A) and (C) only samples after six days upon L. plantarum supplementation were considered when valerate and L. plantarum colonization levels were stable. Red color indicates negative and blue positive correlation of the corresponding SCFA with the gut microbiota carrying capacity for L. plantarum. Only significant correlations (p≤0.05) are depicted, whereas the circle size corresponds to increased significance.
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[bookmark: _Hlk75792735]Supplementary Figure S5. Microbiota ASV correlation with carrying capacity for L. plantarum and valerate concentration of TRs (n=7, n(days)=44) containing colonic microbiota of donor 2. Red indicates positive and blue negative whereas the significance level is given by the stars: *: p≤0.05, **: p≤0.01 and ***: p≤0.001. 
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[bookmark: _Hlk75792770]Supplementary Figure S6. Changes on family level gut microbiota composition before, during and after valerate supplementation. (A) Shows six days before and during valerate supplementation in TR1 containing gut microbiota of donor 4. (B) Valerate was supplemented into TR1 and TR3 containing gut microbiota of donor 3.b whereas TR2 and TR4 served as control reactor. Further, valerate was continuously added into TR6 since reactor connection. Green arrows indicate the days with continuous valerate supplementation. 





Table S1: DESeq analysis of valerate treatment induced changes in microbial composition.
[image: ]
Comparison of three days before and all days during valerate supplementation within one TR. Only changes that were not observed in the control reactors were listed in this table. - : significantly (p≤0.05) decreased after valerate supplementation; + : significantly (p≤0.05) increased after valerate supplementation. 
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ASV Family Genus Species

Donor 3.b

TR1

Donor 3.b

TR3

Donor4, 

TR1

ASV0471Bacteroidaceae Bacteroides massiliensis -

ASV0081Campylobacteraceae Campylobacter ureolyticus +

ASV0623Coriobacteriaceae Collinsella aerofaciens -

ASV0045Enterobacteriaceae Escherichia/Shigella coli -

ASV0046Enterobacteriaceae Escherichia/Shigella unknown -

ASV0155Enterococcaceae Enterococcus unknown + +

ASV0156Enterococcaceae Enterococcus faecalis + +

ASV0157Enterococcaceae Enterococcus faecalis +

ASV0095Erysipelotrichaceae Holdemanella unknown -

ASV0803Lachnospiraceae Lachnospiraceae_UCG-010 unknown -

ASV1225Lachnospiraceae Lachnospira unknown +

ASV1226Lachnospiraceae Lachnospira unknown + +

ASV1300Lachnospiraceae Lachnospiraceae_ND3007_group unknown + +

ASV1338Lachnospiraceae Coprococcus comes -

ASV1473Lachnospiraceae Blautia unknown +

ASV1504Lachnospiraceae Lachnospiraceae_NK3A20_group unknown +

ASV1534Lachnospiraceae Roseburia inulinivorans +

ASV1566Lachnospiraceae Agathobacter unknown -

ASV1579Lachnospiraceae unknown unknown +

ASV1597Lachnospiraceae unknown unknown -

ASV1603Lachnospiraceae unknown unknown -

ASV1619Lachnospiraceae Lachnospiraceae_UCG-004 unknown +

ASV1634Lachnospiraceae Oribacterium unknown -

ASV1648Lachnospiraceae Lachnospiraceae_NK4A136_group bacterium +

ASV1665Lachnospiraceae Lachnoclostridium unknown + +

ASV0062Methanobacteriaceae Methanosphaera unknown + -

ASV1056Oscillospiraceae Intestinimonas unknown -

ASV1059Oscillospiraceae UCG-002 unknown +

ASV1071Oscillospiraceae UCG-002 unknown + +

ASV1085Oscillospiraceae UCG-003 unknown - +

ASV1086Oscillospiraceae UCG-003 unknown - +

ASV0386Prevotellaceae Prevotellaceae_NK3B31_group unknown + -

ASV0395Prevotellaceae unknown unknown + -

ASV0414Prevotellaceae unknown unknown - -

ASV0422Prevotellaceae Prevotella unknown -

ASV0439Prevotellaceae Prevotella copri + +

ASV0441Prevotellaceae Prevotella unknown + +

ASV0004Pseudomonadaceae Pseudomonas unknown +

ASV0849Ruminococcaceae Incertae_Sedis unknown +

ASV0857Ruminococcaceae DTU089 unknown -

ASV0950Ruminococcaceae unknown unknown -

ASV0961Ruminococcaceae Faecalibacterium unknown + +

ASV0962Ruminococcaceae Faecalibacterium unknown +

ASV0964Ruminococcaceae Faecalibacterium prausnitzii +

ASV0973Ruminococcaceae Faecalibacterium prausnitzii +

ASV0974Ruminococcaceae Faecalibacterium unknown -

ASV0976Ruminococcaceae Faecalibacterium prausnitzii -

ASV0031Sutterellaceae Sutterella wadsworthensis - -

ASV0032Sutterellaceae Sutterella unknown - +

ASV0811unknown unknown unknown - -

ASV0264Veillonellaceae Dialister propionicifaciens +

ASV0266Veillonellaceae unknown unknown +

ASV0275Veillonellaceae Negativicoccus succinicivorans +
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