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Supplementary Figures S1–S6 are presented in this document. Supplementary Tables S1–S27 are provided as a single multi-sheet workbook (Supplementary_Tables.xlsx), with one table per sheet and an index sheet. Complete per-gene differential-expression results for all models and contrasts are provided as plain-text tables in Supplementary_Data_full_tables.zip.
Supplementary Figures
[image: ]
Figure S1. Checkerboard assay of imipenem and rifampicin against monocultures and co-cultures. The y-axis shows the concentration of imipenem (µg/mL) and the x-axis shows the concentration of rifampicin (µg/mL). Separate panels represent monoculture and co-culture conditions. At each antibiotic combination, green indicates growth of P. aeruginosa PA01 in monoculture, red indicates growth of A. baumannii SK005 in monoculture, yellow indicates growth of both monocultures, and X indicates growth of the co-culture. Blank wells indicate no bacterial growth. Bold brackets denote the imipenem–rifampicin concentration combination selected for all monoculture and co-culture conditions.
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Figure S2. Expression profiles of all 133 sensitivity-stable interaction genes. Rows are the sensitivity-stable interaction genes defined by agreement between the primary and the 13AB_R2-excluded models; columns are the 12 A. baumannii-containing libraries. Values are TMM-normalised log2 counts per million, row-scaled. Rows and columns are ordered by hierarchical clustering; the row annotation marks the sign of the interaction coefficient and the column annotations mark culture, treatment and replicate.
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Figure S3. The 50 sensitivity-stable interaction genes with the largest absolute interaction effects. As in Figure S2, restricted to the 50 genes with the largest absolute culture × treatment coefficients. Gene symbols are Prokka annotations; locus tags are shown where no symbol was assigned.
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Figure S4. Ordered expression profiles of the six robust ribosomal interaction genes. Row-scaled expression of rplS, rplD, rpsS, rplR, rpmD and rplQ across the 12 A. baumannii-containing libraries, annotated by culture, treatment and replicate. All six are induced by IMI–RIF in monoculture, are already elevated in untreated co-culture, and show small, non-significant treatment effects in co-culture.
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Figure S5. Composite ribosomal-gene expression score across the four culture-by-treatment groups. Mean gene-wise standardised expression across rplS, rplD, rpsS, rplR, rpmD and rplQ. Points show individual replicates; large symbols and error bars show the group mean ± standard deviation. The score rises sharply with IMI–RIF in monoculture, is already elevated in untreated co-culture, and does not increase further with treatment in co-culture — the pattern underlying the negative interaction coefficients of this module.
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Figure S6. Absence of culture-by-treatment interaction in P. aeruginosa. Volcano plot of the culture × treatment coefficient for all 5,647 tested P. aeruginosa genes in the primary model. No gene reached FDR < 0.05 (horizontal dashed line), despite 1,813 and 1,734 treatment-responsive genes in monoculture and co-culture respectively, indicating that the null result reflects a genuinely culture-independent response rather than insufficient power.


Supplementary Tables
All supplementary tables are provided in Supplementary_Tables.xlsx. Sheet names correspond to the table numbers below.
Table S1. Fractional inhibitory concentration index (FICI) for eight antibiotic combinations against P. aeruginosa PA01, A. baumannii SK005 and their co-culture (n = 3).
Table S2. Per-library species-assigned fragment counts and detected genes for all 18 RNA-sequencing libraries, with BioSample accessions.
Table S3. Replicate-blocked factorial design matrix for the A. baumannii primary model.
Table S4. Numbers of significant genes (FDR < 0.05) in each of the five factorial contrasts, A. baumannii primary model.
Table S5. Tested-gene and significant-gene counts for every fitted model in both species.
Table S6. Concordance between the primary model and the sensitivity model excluding 13AB_R2.
Table S7. The 133 sensitivity-stable interaction genes with annotation and primary versus sensitivity effect estimates.
Table S8. Response-archetype assignment for each sensitivity-stable interaction gene, derived from all five factorial contrasts.
Table S9. Number of sensitivity-stable interaction genes in each response archetype.
Table S10. Rank correlation between the untreated co-culture effect and the IMI–RIF effect in monoculture.
Table S11. Leave-one-replicate-out projection scores and cosine similarities for held-out untreated co-culture samples.
Table S12. Expression-matched permutation results based on 10,000 mean-expression-decile-matched random gene sets.
Table S13. Factorial-contrast statistics for the six robust ribosomal genes.
Table S14. Replicate-adjusted model means and 95% confidence intervals for the six ribosomal genes.
Table S15. Competitive gene-set (camera) tests for all functional modules across the five factorial contrasts.
Table S16. Over-representation analysis of functional modules among sensitivity-stable negative interaction genes.
Table S17. Targeted gene-set tests for the 13-gene phenylacetate-catabolism module.
Table S18. Gene-level results for every phenylacetate-catabolism module member across all five factorial contrasts.
Table S19. The 17 genes of the iron-acquisition-associated locus with coordinates, candidate block assignment, annotation and all five factorial contrasts.
Table S20. Candidate transcriptional blocks identified across the full contig.
Table S21. Median A. baumannii-assigned depth in monoculture and co-culture and the resulting imbalance.
Table S22. Depth-focused exclusion models: tested genes and significant interactions for each library exclusion scheme.
Table S23. Spearman correlation and sign concordance of interaction effects between each depth-focused model and the primary model.
Table S24. Summary of 100 count-thinning iterations in which monoculture libraries were thinned to co-culture depth.
Table S25. Iteration-level results for all 100 count-thinning replicates (fixed random seed 20260729).
Table S26. Effect estimates for the ribosomal and iron-locus gene sets under each depth-focused model.
Table S27. Software versions captured directly from the analysis environment.
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Ordered expression profiles of six interaction-associated ribosomal genes
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Expression profiles of 133 sensitivity-stable interaction genes

I N N N - '~ Replicate
|, Trreatmeent
s e clture

[ Replicate

2 .1
2
o Treatment

Control
1 IMI-RIF
Culture
I -2 mono
co

Direction

Negative interaction
Positive interaction

I A

__
I
—
—
I

II‘IH

e l I I | I |

Lt |

-l 1

1Y avo
zd avo
€d avo
zd avel
e avel
1Y 000
24 000
€y 000
2y 00¢gl
ey 00¢gl

uonoalqg




44d0b910e2fef64dd71979dc981d27f023ed866e.png
Top 50 sensitivity-stable culture-by-treatment interaction genes
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