CommsScores: Predictive metrics of microbial communities via biochemical interactions
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Microbial communities are complex consortia with profound potential for industrial Experiment 1
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We, therefore, developed CommScores as a suite of both curated scores from literature o o s e e o TR TS e e e e e e
and novel scores of new interaction dimensions in microbial communities. We conserved S e R acodirs © 6 -
the original interaction dimensions of published scores while improving their computational o _ _ _ _ _ _ o
methods with greater accuracy, efficiency, and transparency. Our novel scores introduce The ability of each CommScores metric t<.) discern these mteractlons. |§ evaluated in the .folllo.wmg figure, where the
metrics for new dimensions of 1) functional similarity from genome ontologies (ecological donor-focused scores of costless MIP (mip_c1) and BSS (bss1) exhibited the greatest significance.
similarity); 2) categorizing the biological interaction type by contrasting growth of grt gr2 mro1 mro2
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rates of members (potential outperformance); and 4) evaluating costless excreta (possible ' ' . -
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We exemplify CommScores by predicting member interactions in the Arabdopsis plant y f { i d
microbiome. Recapitulation of experimental data identified that metabolic support — the f Predicted outcomes = 2 ! D [J i : ] I :
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compounds via the BSS — principally governs interactions in the Arabidopsis microbiome. Acetate N s ' ol ) R ' o e . . ===
This elucidates basic biochemical dynamics that can be leveraged to rationally engineer E coli p fluorescensj e e | _ | .
the community for diverse applications in bioproduction, therapeutics, and agriculture. % o . ) [ ¢ E \r/:/ee:;(t_i:eegative
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similarity between two members, and thereby approximates metrics in literature are the MRO (Metabolic ? ” 1 : -
ecological overlap and resulting competition between the Resour ¢e Overle_zp ) and the_ MIP - (Metabolic . ﬁ é ﬁ ! = i E ﬁ " = 4 i 1 v #
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of the SMETANA suite of scores. These scores o |
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The GYD (Growth Yield Difference) score evaluates the MIP =M non—interacting M interacting INtErEation e interaclion. ype RN B nieraction ipe
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dominant the environment. MOt] 5 = : J cross-feeding scores (MIP and BSS) elicited the greatest predictive power for interaction between the members.
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assessment of parasitic capacity of one member Q 9,204
The BIT (Biological Interaction Type) score categorizes the against the other member. The averaged value of both N 0.25- -
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4. neutral Hhiney << PO < s & Bhineg € PCyj < Bhipos The PC (Potential Cooperation) score determines the K /
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The fundamental insights from CommScores will be applied to guide our experimental engineering efforts, which will invite new
The CIP (Costless Interaction Potential) score determines Pl = Gi,comm scientific possibilities and research applications.
the set of all excretions at optimal growth .of the.r_nembers, 6. We further intend t 4c S o aditonal _ I " £ the Metabolic S £ Ind
and thereby evaluates the breadth of media additions from 2,7Mono e further intend to expand CommScores with additional scores: namely curation of the Metabolic Support Index (MSI) and
the members that do not incur a fithess cost. Gl Commuplty Sup_port. Index (CSI) that. topologically assess the aplllty of members to support each other from non-exchangeable
PCcomm — comm rrlletab.olltes,_ whlch IS a subtle variation on thg BSS score. We mtend, as well to develop a fgyv novel scores that capturg new
O P = ‘CEZ U CE]‘ GZ ono - Gj oo blqloglcal dimensions, such as pH .pe.rt_urbatlon from ea.c.h member.s grc_>wth and .the stablllty.of relative abundance in the
pairwise coculture to examine the significance of competitive dynamics. Finally, we intend to refine the CommScores KBase
K Application with more features that facilitate gleaning information from CommsScores results for investigators..
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