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Figure S1: Stacked barplots of the relative abundances of every identified bacterial taxon
at each taxonomic rank level. Relative abundances were calculated from raw ASV
abundances that had been grouped at each taxonomic level. For each taxonomic rank level,
taxa are stacked in alphabetical order as they appear in their respective legends. Each facet
represents a different treatment group (naive, CFA, EAE) and each bar includes all samples
that belong to the time point represented on the x-axis. A: Phylum rank relative
abundances. B: Class rank relative abundances. C: Order rank relative abundances. D:
Family rank relative abundances. E: Genus rank relative abundances. F: Species rank
relative abundances.
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Figure S2: Stacked barplots of DESeq2 log2 fold change values for cross-treatment
pairwise comparisons that have been applied independently at each taxonomic rank level.
Each bar represents an individual pairwise comparison between two experimental groups
(EAE/naive, EAE/CFA, CFA/naive) that was made at a specific time point (-2, 8, 14, 19, and
29 dpi). Trees represent the approximate taxonomy and were determined by manual
annotation and supplementation of NCBI taxonomy. A: Phylum rank stacked barplot. B:
Class rank stacked barplot. C: Order rank stacked barplot. D: Family rank stacked barplot.
E: Genus rank stacked barplot. F: Species rank stacked barplot.
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Figure S3: Stacked barplots of DESeq2 log2 fold change values for pairwise comparisons
within experimental groups but across time that have been applied independently at each
taxonomic rank level. Each bar represents an individual pairwise comparison performed
within an experimental group (naive, CFA, or EAE) between the pre-immunization time
point (-2 dpi) and a subsequent time point (8, 14, 19, 29 dpi). Trees represent the
approximate taxonomy and were determined by manual annotation and supplementation
of NCBI taxonomy. A: Phylum rank stacked barplot. B: Class rank stacked barplot. C: Order
rank stacked barplot. D: Family rank stacked barplot. E: Genus rank stacked barplot. F:
Species rank stacked barplot.
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Figure S4: Heatmaps of taxonomic over-representation analysis results at each taxonomic
rank level. Cell color is scaled from 0 to 0.05 and represents the p-value derived from
Fisher’s exact test for enrichment of a ternary pattern within a taxon. Ternary patterns
represented include all cross-treatment pairwise comparisons (EAE/naive, EAE/CFA, and
CFA/naive at -2, 8, 14, 19, and 29 dpi). P-values have been corrected with the BH
procedure. Columns represent unique ternary patterns and rows represent unique taxa.
Heatmaps are subsets of full results that include only taxa and patterns that possess at least
one significant P-value. A: Phylum rank taxonomic over-representation heatmap. B: Class
rank taxonomic over-representation heatmap. C: Order rank taxonomic over-
representation heatmap. D: Family rank taxonomic over-representation heatmap. E: Genus
rank taxonomic over-representation heatmap. F: Species rank taxonomic over-
representation heatmap.
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Figure S5: Heatmaps of taxonomic over-representation analysis results at each taxonomic
rank level. Cell color is scaled from 0 to 0.05 and represents the p-value derived from
Fisher’s exact test for enrichment of a ternary pattern within a taxon. Ternary patterns
represented include all within-treatment pairwise comparisons (8/-2, 14/-2, 19/-2, and
29/-2 for naive, CFA, and EAE). P-values have been corrected with the BH procedure.
Columns represent unique ternary patterns and rows represent unique taxa. Heatmaps are
subsets of full results that include only taxa and patterns that possess at least one
significant P-value. A: Phylum rank taxonomic over-representation heatmap. B: Class rank
taxonomic over-representation heatmap. C: Order rank taxonomic over-representation
heatmap. D: Family rank taxonomic over-representation heatmap. E: Genus rank
taxonomic over-representation heatmap. F: Species rank taxonomic over-representation
heatmap.
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Figure S6: Heatmaps of Jaccard Indices for community node composition among the co-
occurrence and mutual exclusion networks of each treatment group (naive, CFA, EAE).
Jaccard Index was calculated using the unique identities of the ASVs that make up the
communities in each network. A: Jaccard Index heatmap for co-occurrence network
pairwise comparisons. Cell color and number is the Jaccard Index, denoting degree of node
identity overlap for the two communities being compared. B: Jaccard Index heatmap for
mutual exclusion network pairwise comparisons. Follows same convention as S6A.
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Figure S7: Network diagrams of co-occurrence and mutual exclusion networks labeled at
different taxonomic ranks. A: Phylum rank labeled network diagrams. B: Class rank labeled
network diagrams. C: Order rank labeled network diagrams. D: Family rank labeled
network diagrams. E: Genus rank labeled network diagrams. F: Species rank labeled
network diagrams.
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Figure S8: Heatmaps of BH-adjusted P-values for over-representation of unique edges
within the communities of each co-occurrence network. Each row represents an edge;
distinguished by the two distinct taxa it connects. Each column is a community in one of the
three networks. Cell color corresponds to edge frequency within each network and each
cell contains an edge frequency number followed by a significance level in parentheses (if
no parentheses then n.s.). Heatmaps have been filtered to only contain communities with at
least one significant P-value among the edges being displayed. Edges were filtered to
contain at least one significant P-value representing over-representation of that edge in the
corresponding community. Grey cells represent edges that were entirely absent from the
network they appear under. Horizontal color bars represent network treatment identity
(naive, CFA, or EAE) and network type (co-occurrence or mutual exclusion) A: Phylum rank
edge over-representation heatmap. B: Class rank edge over-representation heatmap. C:
Order rank edge over-representation heatmap. D: Family rank edge over-representation
heatmap. E: Genus rank edge over-representation heatmap. F: Species rank edge over-
representation heatmap.
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Figure S9: Heatmaps of BH-adjusted P-values for over-representation of unique nodes
within the communities of each co-occurrence network. Each row represents all nodes
belonging to a given taxon. Each column is a community in one of the three networks. Cell
color corresponds to edge frequency within each network and each cell contains a node
frequency number followed by a significance level in parentheses (if no parentheses then
n.s.). The heatmaps have been filtered to only contain communities with at least one
significant P-value among the nodes being displayed. Nodes were filtered to contain at least
one significant P-value representing over-representation of that node in the corresponding
community. Grey cells represent taxa that were entirely absent from the network they
appear under. Horizontal color bars represent network treatment identity (naive, CFA, or
EAE) and network type (co-occurrence or mutual exclusion). A: Phylum rank node over-
representation heatmap. B: Class rank node over-representation heatmap. C: Order rank
node over-representation heatmap. D: Family rank node over-representation heatmap. E:
Genus rank node over-representation heatmap. F: Species rank node over-representation
heatmap.
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Figure S10: Heatmap of correlation coefficients between the primary principal
components of each module and the observed body weights, dpi, and clinical scores in
corresponding samples. Principal components were taken only from the samples and ASVs
contained in each network module. Cells contain Pearson’s r followed by a P-value in
parentheses. Horizontal color bars represent network treatment identity (naive, CFA, or
EAE) and network type (co-occurrence or mutual exclusion).
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Figure S11: Supplemental summary of WGCNA and subsequent analysis performed on EC
accessions. A: PCA plot of first two principal components of EC accession data. Raw output
from PICRUST2 was normalized and subject to a variance-stabilizing transformation within
DESeq2. Samples diverge as dpi increases. B: Heatmap of modules derived from WGCNA on
EC accessions. Cell color represents Pearson’s r between the first principal component of
each module and clinical score, dpi, and body weight. Vertical color bar represents the
color for each WGCNA module. Cells contain the rounded Pearson’s r and P-values in
parentheses. C: Heatmap of all 1449 EC accessions with imputed abundances from
PICRUSt2. Counts were first normalized with DESeq2 and then Z-score normalized for the
final heatmap. Vertical color bar represents module membership and corresponds to
modules listed in S10B. Horizontal bar represents the treatment and dpi of each sample.
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Figure S12: Unabridged heatmap created using same procedures as the heatmap of EC
pathway differential abundance analysis outcomes in Fig. 5D. Cell color represents the
directionality and significance of the log2 fold change vales for each pairwise comparison.
Red represents significant increase (P<=0.05, L2ZFC>0), blue represents significant decrease
(P<=0.05, L2FC<0), and white represents no significant change (P>0.05). Each row
represents an EC pathway of interest and column numbering represents the dpi at which a
pairwise comparison was made. Vertical color bar denotes the module membership of each
EC pathway.
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Nitronate.monooxygenase

Diacetyl.reductasé...R..acetoin.forming.
X.R.R..butanediol.dehydrogenase
Calcium.transporting.ATPase
Alanine..tRNA.ligasé

Threonine..tRNA.ligase

Tryptophan..tRNA.ligase

Methionine..tRNA.ligase
Polar.amino.acid.transporting.ATPase

Succinyl.diaminopimelate.desuccinylase

Repressor.LexA

X3..2...5..bisphosphate.nucleotidase

Oligonucleotidase

Exodeoxyribonuclease.V

CDP.diacylglycerol..glycerol.3.phosphate.3.phosphatidyltransferase

Phosphoenolpyruvate..protein.phosphotransferase

Thymidine.kinase
X.FADH.2..oxidizin

Glﬁ/ceml.3£hosph.a .1.0.acyltransferase
X23S.rRNA..adenine.2085..N.6...dimethyltransferase
Hyd_rOXépyruvate.lson‘erase

X.Citrate..pro.3S. lyase..ligase

.exporting.ATPase

H. nsporting.two.sector ATPase
Citrate.lyase.holo..acyl.carrier.protein..synthase

Uridine.phosphorylase
tRNA.1..Val...adenine.37..N.6...methyltransferase

Dolichyl.phosphate.beta.D.mannosyltransferase

X2.dehydro.3.deoxygalactonokinase

Sarcosine.oxidase

X5.carb0x¥0meﬂ1yl.2..hydroxymuconate.Della.isomerase
Maleylacetoacetate.isomerase

Allantoin.racemase

Poly.beta.D.mannuronate..lyase

Cyanase

Tar‘uf_onate.semial_derxde.synmase
Taurine.transporting.ATPase

X8.0xoguanine.deaminase

Guanidinobutyrase

Formimidoylglutamate.deiminase

Hydroxyisourate.hydrolase

Succinylglutamate.desuccinylase

Glutamin..asparagin..ase

Beta.fructofuranosidase

Deoxyribonuclease.|

Malonate.decarboxylase.holo..acyl.carrier.protein..synthase

Ribose.1.5.bisphosphate.phosphokinase
Arginine..pyruvate.transaminase

X5.aminovalerate,transamina

minase
Acetyl.S.ACP.malonate.ACP .transferase

X3.0xoadipyl.CoA.thiolase

X23S.rRNA..cytidine.2498..2..0..methyltransferase

X23S.rRNA..adenine.1618..N.6...methyltransferase

Precorrin.6A.synthase..deacetylatin:

X1.pi eﬁdeine.2.calboxy|ate.1.pyrm%he.Z.carboxylate.reduclase..NADPH.

Pyrrologuinoline.quinone.synthase

Formaldehyde.dehydrogenase

Succinate.Semialdéhyde.dehydrogenase..NAD....

Precorrin.3B.synthase

Gamna.but%robelaine.dioxygenase
.2.monooxygenase

Tryptophan
Xrgl.%.£meﬁ'1y|benzimidazole_.synmase

%Jinate.dehydrogenase.. uinone.
DP.6.deo>%/ L.talose.4.dehydrogenase..NAD....

Gluconate.2.deh drogenase

GDP.mannose.6.dehydrogenase
Uronate.dehydrogenase

Methylcrotonoyl.CoA.carboxylase

Glutathione.synthase

Acetoacetate..CoA.ligase

Aspartate, tRNA.Asn..ligase

DNA .topoisomerase..ATP.hydrolyzing.

UDP.galactopyranose.mutase

X23SrRNA.pseudouridine.746..synthase

tRNA.pseudouridine.32..synthase

tRNA.pseudouridine.13..synthase

Protein.disulfide.isomerase

Dodecenoyl.CoA.isomerase

X2..1.2.epoxy.1.2.dihydrophenyl.acetyl. CoA.isomerase

Trans,2.decenoyl..acyl.carrier.protein..isomerase

D.sedoheptulose.7.phosphate.isomerase

X5.dehydro.4.deoxy.D.glucuronate.isomerase

UDP N acetylglucosamine.4.epimerase
X3.hydroxybu§{ryl.CoA.ep|merase

X4.hydroxyproline.epimerase

Oligogalacturonide.lyase
X2 methylisocitrate.dehydratase

Mannonate.dehydratase

Altronate.dehydratase

CDP.glucose.4.6.dehydratase

Phosphogluconate.dehydratase

Chorismate.lyase

Citryl.CoA.lyase

Malonyl.S.ACP .decarboxylase

Glutaconyl.CoA.decarboxylase

Fumarylacetoacetase

Teichoic.acid.transporting.ATPase

NAD....diphosphatase

X1.aminocyclopropane.1.carboxylate.deaminase

N.succinylarginine.dihydrolase

Acyl.homoserine.lactone.acylase

Gamma.glutamyl.hercynylcysteine.S.oxide.hydrolase

Penicillin.amidase

Sortase.A

Gamma.D.glutamyl.meso.diaminopimelate. peptidase
Fructan.befa.fructosidase

Levanase

Glucan.1.3.beta.glucosidase

Alpha.mannosidase

Dextranase

Ribonuclease.E

Type.ll.site.specific.deoxyribonuclease

droxyacylglutathione.hydrolase

X4.hydroxybenzoyl.CoA .thioesterase

S .formylglutathione.hydrolase

Exodeoxyribonuclease.|

Gluconolactonase

Glutaconate.CoA transferase

Citrate.CoA .transferase

X.Protein.Pll..uridylyltransferase

N.acylneuraminate.cytidylyltransferase

X.Glutamate..ammonia.ligase..adenylyltransferase

Glucose.1.phosphate.cytidylyltransferase

X.Isocitrate.dehydrogenasé..NADP......kinase
Fucokinase

Ribosylnicotinamide.kinase

MmN fmEnnm

Sulfofructose kinase

Anhydro.N.acetylmuramic.acid.kinase

D.glycero.alpha.D.manno.heptose.7.phosphate.kinase

Diaminobutyrate..2.oxoglutarate.transaminase

dTDP .4.amino.4.6.dideoxygalactose.transaminase

Beta.alanine..pyruvate.transaminase

Pseudaminic.acid.synthase

N.acetylneuraminate.synthase

Glutathione.transferasé

Undecaprenyl.phosphate.4.deoxy.4.formamido.L.arabinose.transferase

Triphosphoribosyl.dephospho.CoA.synthase

Amylosucrase

Beta.1.4.mannosyl.glycoprotein.4.beta.N.acetylglucosaminyltransferase

Ar%n ltransferase ) )
Beta.ketoacyl..acyl.carrier.protein..synthase.|

Beta.ketodecanoyl..acyl.carrier.protéin..synthase

Galactoside.O.acetyltransferase

Arginine.N.succinylransferase
Acetolactate.synthase

mli

Protein.L.isoaspartate.D.aspartate..O.methyltransferase

Thiopurine.S.methyltransferase

tRNA..5.methylaminomethyl.2.thiouridylate..methyltransferase

DNA..cytosine.5...methyltransferase

Ribosomal.protein.L3.N.5..glutamine. methyltransferase
X23S.rRNA..adenine.2030..N.6...methyltransferase

Tellurite.methyltransferase
X16S.rRNA..guanine.1516..N.2...methyltransferase

%NA..C idine.32..uridine.32..2..0..methyltransferase

3S.rRNA..uridine.2552..2..0..methyltransferase |
5.15..methyltransferase..decarboxylating.

1 il

thyltransferase
ADH

NADPH.quinone.reductase

1

NAD. transhydrogenase..Re.Si.specific.

NAD.P.....transhydrogenase..Si.specific.

Electron. transferting.flavoprotein.dehydrogenase

Medium.chain.acyl.CoA.dehydrogenase

Isovaleryl.CoA.dehydrogenase

Cogropo hyrinogen.oxidase
Be

ine.aldeh de.dehydrogenase
Erythrose.4.phosphate.dehydrogenase

Succinylglutamate.semialdéhyde.dehydrogenase

Coniferyl.aldehyde.dehydrogenase

Gamma.guanidinobutyralde Xde.dehydrogenase
Aldehyde.dehydrogenase..NADP....

Aminobutyraldehyde.dehydrogenase

Rubredoxin..NAD....reductase

CDP.4.dehydro.6.deoxyglucose.reductase

Phenylalanine.4.monooxygenase

Beta.carotene.3.hydroxylase

X50S.ribosomal.protein.L16.3.hydroxylase

Taurine.dioxygenase

Acireductone.dioxygenase..Fe.2...requiring.

Acireductone.dioxygenase..Ni.2...requiring.

Homogentisate.1.2.dioxygenase

X4.hydroxyphenylpyruvate.dioxygenase
Quinol..cyfochrome.c.reductase

Choline.dehydrogenase .
Quinoprotein.glucose.dehydrogenase..PQQ..quinone.

Lactaldehyde.reductase

Gluconate.5.dehydrogenase

Tagaturonate.reductase

Fructuronate.reductase
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sn.glycerol.1.phosphate.dehydrogenase
X3%§I/dro bup ratg.dehydmgenagse

Site.Specific. DNA.methyltransferase..adenine.specific.

Peptidase.Do

L.senne.arrmqnia.lirase )
UDP.2.acetamido.Z.6.beta.L.arabino.hexul.4.ose.reductase
Phosphomethylpyrimidine.kinase

Pyridoxal.kinase™ =
Hydroxymethylpyrimidine.kinase
Acylaminoacyl.peptidase

Alanine.racemase

GMP .symhase..qluiamine.hydrolyz,ing.

CTP.synthase..glutamine.hydrolyzing.
Triose.phosphate.isomerase

Peptide.deformylase

Dihydroorotase

Deoxyribose.phosphate.aldolase

UDP .glucose..hexose.1.phosphate.uridylyltransferase

Prepilin.peptidase

Adenylosuccinate.synthase

Formate..tetrahydrofolate.ligase

Nicotinate.phosphoribosyltransferase

tRNA.lle..lysidine.synthetase

X5.formy|tetrahydrofo|ate.c¥clq.Iigase .
UDP.N.acetylmuramoyl.L.alanine..D.glutamate.ligase

Phosphopantothenate..cysteine.ligase

D.alanine..D.alanine.ligase

DP.N.acetylmuramoyl.tripeptide..D.alanyl.D.alanine.ligase

u
Valine..tRN .I'i\?ase
Isoleucine..tRNA.ligase

Leucine.,tRNA.ligase

Asparagine..tRNA ligase

Histidine..tR NA.Iig'\?se

Phenylalanine. tRNA ligase

Arginine. tRNA.ligase

Cysteine..tRNA.ligase

Proline..tRNA. ligase

Serine..tRNA.ligase

Tyrosine..tRNA'ligase

NA.pseudouridine.55..synthase

Glucose.6.phosphate.isomerase

UDP.glucose.4.epimerase

Adenylosuccinate.lyase

DNA..apurinic.or.apyrimidinic.site..lyase

X3.dehydroquinate.dehydratase

P hosphopantothenoylcysteine.decarboxylase

Orotidine.5..phosphate.decarboxylase

Polyamine.transporting.AT|

g.ATPase
Methenyltetrahydrofolate.cyclohydrolase
) ase

tRNA.adenine.34...deamin

dCMP.deaminase

N.acetylglucosamine.6.phosphate.deacetylase
Asparaginase

Pyroglu |.peptidase.|
GY cgropr:gbs/p%%%iester.phosphodiesterase

Ribonuclease.P

Ribonuclease.H

Ribonuclease.lll

Exodeoxyribonuclease.VII

Aminoacyl.tRNA.hydrolase

Phospho:N.acetylmuramoyl.pentapeptide.transferase

L.threonylcarbamoyladenylate.synthase

CCA.tRNA.nucleotidyltransferase

DNA .directed.DNA.polymerase

DNA.directed.RNA.polymerase

Phosphatidate.cytidyl nsferase

Pantetheine.phosphate.adenylyltransferase

Glucose.1.phosphate.thymidylyltransferase

FAD.synthetase

Nicotinate.nucleotide.adenylyltransferase

Thiamine.diphosphokinase
Adenylate.kinase

UMP kinase

Phosphoglycerate.kinase

Galactokinase

Uridine.kinase

Riboflavin.kinase

De%hospho.CoA.kinase
NAD....kinase

Ribokinase

Methionine.adenosyltransferase

Heptaprenyl.diphosphate.synthase

Geranylgeranyl.diphosphate.synthase
X,2E.glEg..farngsyl.’ziiphosphate).lgynmase

Dimethylallyltranstransferase

Uracil.phosphoribosyltransferase

Adenine.phosphoribosyltransferase

acetyr%ucosamlnylhansferase
Aspartate.carbamoyltransferase

Methionyl.tRNA.formyltransferase

Glycine.hydroxymethyltransferase
IRKIA..gugnineAG..N. ...methyltransferase

tRNA..quanine.37..N.1...methyltransferase

X16S.rRNA..cytidine.1409..2..0..methyltransferase

X23S.rRNA..cytidine.1920..2..0..methyltransferase

tRNA..adenine.22..N.1...methyltransferase

URNA..r%/ﬁdine.34..2..O..memyltransferase
X23S.rRNA..guanosine.2251..2..0..methyltransfe

rase
X16S.rRNA..adenine.1518..N.6..adenine.1519..N.6...dimethyltransferase

X23S.rRNA..pseudouridine.1915..N.3... methyltransferase

X16S.rRNA..cytosine.967..C.5...methyltransferase

Memylenetehah§drofolate.deh drogenase..NA|

DP....
Glyceraldehyde.3.phosphate.dehydrogenase..phosphorylating.
Glycerol.& osphgte. ehydmger){ase?NAD.P.'.)... phorylaing

Alcohol.dehydrogenase

IMP .dehydro?enase

UDP.N.acetylmuramate..L.alanine.ligase

Aspartate..ammonia.ligase

Lysine..tRNA.ligase

3S.rRNA.pseudouridine.1911.1915.1917..synthase

X16S.rRNA.pseudouridine.516..synthase
Ribose.5.phosphate.isomerase

dUTP.diphosphatase

UDP.N.acetylmuramate.dehydrogenase

X16S.rRNA..guanine.527..N.7...methyltransferase

Micrococcal.nuclease

Gluian'%/é.aminopeptidase )
Arsenafe.reductase..glutaredoxin.
Holo..acyl.carrier.protein..synthase

DiacY_I%ycerol.kinase..ATP. )
N.6..L threonylcarbamoyladenine.synthase

Thioredoxin.disulfide.reductase
X2 NA..uracil.1939..C.5...methyltransferase

3S.
Orotate.phosphoribosyltransferase

Asparagine.synthase..glutamine. hydrolyzing.
R A.pgeudo)lljridine.3g.40..synthayse y2ng

Glutamate.racemas

e
F_ructose.bi_spho_sfphate.aldolase

.kinase

Zlnc.exi\)/lomng.A Pase
UMP.CMP €
Cadmium.exporting.ATPase

Dihydrofolate.synthase

Tetrahydrofolate.synthase

Aldose.1.epimerase

DNA .helicase

C.terminal.processing.peptidase

Pantothenate.kinase

tRNA.dimethylallyltransferase

X16S.rRNA. .cytidine.1402..2..0..methyltransferase

P?\PtiQe.chain.release.hctor.N.5..g|utam|ne.n‘eﬂ1yltransferase
DNA ligase..NAD.

Aspartate. tRNA ligase

Phosphoglucomutase..alpha.D.glucose. 1.6.bisphosphate.dependent.

Ribulose.phosphate.3.epimerase

tathionine.beta.lyase

Signal.peptidase.ll

Signal.peptidase.|

XI6S.rRNA..cytosine.1402..N.4...methyltransferase
Phosphate.acétyltransferase
X2.keto.myo.inositol.isomerase
Deox{gbonuclease.v

Sorbi I.6.phosphate.2.derwdrogenase
Glutamate.dehydrogenase..NAD.P.....

UDP.N. ceta/}lrmramoy[.L.aIanyI.D.glutamate..2.6.dianinopin‘elate.Iigase
Glutamate..tRNA.GIn..ligase

N.acetylmuramic.acid.6;phosphate.etherase

DNA.formamidopyrimidine.glycosylase

DNA.3.methyladenine. I2ycos lase.l .
X2..3..cyclic.nucleotide.2..phosphodiesterase

X3..nucleotidase
X16S.rRNA..guanine.1207..N.2...methyltransferase

X4.nitrophenylphosphatase

Asparaginyl A.synthase..glutamine.hydrolyzing.

Glutamin .ﬂRNA.synmase. .glutamine.hydrolyzing:

S.ribosylhomocysteine.lyase

Uracil.DNA.glycosylase

GTP.diphosphokinase

dTDP.4.dehydrorhamnose.reductase

Xanthine.phosphoribosyltransferase
Selenocysteine.lyase

Glucosamine.6.phosphate.deaminase

Thymidylate.synthase

Acetate kinase

Dihydrofolate.reductase

N.acylglucosamine.6.phosphate.2.epimerase

Adenosylhomocysteine.nucleosidase

Acetyl.CoA.C.acetyltransferase

Glycerate.3.kinase

Carbamoyl. ﬁhosphate.synmase. .glutamine.hydrolyzing.
Beta.phosphoglucomutase . )
Phosphoglycerate.mutase..2.3.diphosphoglycerate.independent.
Aspartaté.racemase
Tagatose.bls[phqsphate.aldolase
Phosphatidylserine.decarboxylase
P hosphoenolpyruvate.carboxykinase..ATP.
X4.carboxymuconolactone.decarboxylase
Choloylglycine.hydrolase
Rhomboid.protease
Purine.nucleosidase
Beta.galactosidase
Alpha.glucosidase
Protein.tyrosine.phosphatase
E xodeoxyribonuclease.lll
X6.phosphogluconolactonase

teine.desulfurase

Ri os_e.thosphate.diphpsphokinase
Protein. .p|..phos[e_hohlshdlne..sugar.phosphohansferase
X1.phosphofructokinase

L.Iactate.deh)ﬁrogenasg .
Methylated. A...proteln..c%/steme.s.me ltransferase
Phosphoglycerate.mutase..2.3.diphosphoglycerate.dependent.
Phosphoketolase

F ructose.6.phosphate.phosphoketolase

MaRnesmm.lmpomng.ATPase

CoA.oxalate.CoA transferase

Fumarate.reductase..quinol.
Glucose.6.phosphate.dehydrogenase..NADP.... )
Phosphogluconate.dehydrogenase..NADP....dependent..decarboxylating.
Phosphogluconate.dehydro enase..NAD....dependent..decarboxylating.
Glucose.b.phosphate.dehydrogenase..NAD.P.....

D.aspartate.ligase
Acylphosphatase
Prolyl.aminopeptidase

Pepl doqucangycosyltlansferase
Ribonuclease.

NAD....synthase o
D.alanine..poly.phosphoribitol..ligase
phosphate.Delta.isomerase
conate.tautomerase
rorhamnose.3.5.epimerase
Oleate.hydratase

P hosphoenolpyruvate.carboxylase
Ornithine.decarboxylase
Adenosine.deaminase

Beta.lactamase X
X6.phospho.beta.glucosidase
N.acetylglucosaminephosphotransferase
Deoxyadenosine.kinase
Maltose.phosphorylase
D.lactate.dehydrogenase .
Cyclopropane.fatty.acyl.phospholipid.synthase
Oxalyl.CoA.decarboxylase
Acetolactate.decarboxylase
Diphosphomevalonate.decarboxylase
Phosphonate.transporting.ATPase
HslU..Hs|V.peptidase

Bleomycin.hydrolase
Xaa.Pro.d|pepndYI.pe_pt|dase.
Membrane.alanyl .amlnop_ec!ahdase
Cytosol.alanyl.aminopeptidase
X6.phospho.beta.galactosidase
Neopullulanase )
Maltose.6..phosphate.glucosidase
Dodecanoyl..acyl.carrier.protein..hydrolase
Formyl.CoA.transferase

P hosphatidylglycerol..membrane.oligosaccharide.glycerophosphotransferase

Phosphomévalonate.kinase
Kanamycin.kinase
Mevalonate.kinase
Gluconokinase
Nucleoside.deoxyribosyltransferase
he\(/jansucra%e lutaryl.CoA.synth:
roxymethylglutaryl. CoA.synthase
GYuiaﬂ)%ne. isulfide.reductase
GMP.reductase
Dihydroorotate.oxidase..fumarate.
Pyruvate.oxidase
Succinate.semialdehyde.dehydrogenase..NADP....
Glutarate.semialdehyde.dehydrogenase
Hydroxymethylglutaryl. CoA.reductase
Succinate.semialdehyde.dehydrogenase..NAD.P.....
X1.4.dihydroxy.2.naphthoate.polyprenyltransferase
Glycerol.3. hos_phate.cytldylyﬁi%nsferase
Glycine..tRNA ligase

Phosphopyruvate.hydratase

Tripeptide.aminopeptidase
P hosphate.transporting.ATPase
Maltose.O.acetyltransferase
dTDP.glucose.4.6.dehydratase

Hypoxanthine.phospharibosyltransferase

.dITP.diphosphatase

Guanylate.kinase

Glutaminase .

Glucan.1.6.alpha.glucosidase
Demethylmenaquinone.methyltransferase
X2.methoxy.6.polyprenyl.1.4.benzoquinol.methylase
Xaa.Pro.dipeptidase

mannosaminyltransferase
DN_A.3.r_nemyladengne.glycosglase.II
Pyrimidine.nucleoside.phosphorylase )
Pyndoxal.5..p1o|sphate.syn ase..glutamine.hydrolyzing.

H?gurate.hydroase L ) .
X2.3.4.5.tetrahydropyridine.2.6.dicarboxylate.N.succinyltransferase
Aminoglycoside.N.3...acetyltransferase

L.senyltRNA.Sec..selenium.transferase

Threonine.phosphate.decarboxylase
Uroporphyrinogen.decarboxylase

Dihydroneopterin.aldolase

Aspartate.ammonia.lyase

Methionine.gamma.lyase

Molybdate.transporting.ATPase
Thymidylate,synthase..FAD.

Aminopyrimidine.aminohydrolase

D.amino.acid.transaminase

Thiamine.phosphate.diphosphorylase

Quinolinate.synthase

Pullulanase

X5..nucleotidase
Alanine.dehydrogenase
Al_dehyde.de_kg/drqgenase..NAD....
Ribonucleoside.diphosphate.reductase
X3.hydroxylsobutyrate.dehydrogenase
Hydrogen.dehydrogenase..NADP....
Dethiobiotin.synthase

Methylmalonyl. CoA.mutase
Methylmalonyl.CoA.epimerase
Arginine.decarboxylase

Aspartate.4.decarboxylase

Exo.alpha.sialidase

Alpha.amylase

Phosphorlbos%-l.1.2.cyc|ic.phqsphate.phosphodiesterase
UTP..glucose.1.phosphate.uridylyltransferase

PreQ.1..synthase
NADH.dehydrogenase .
NADH.ubiquinone.reductase..H....translocating.

Hydrogenase..acceptor.
Epo>3/qqeuosme.reductase
Dihydrolipoyl.dehydrogenase
Acétate..CoA ligase
rginine.deiminase _
otin...acetyl. CoA.carboxylase. ligase
hosphoribosylamine..glycine.ligase .
hosphoribosylformylglycCinamidine.cyclo.ligase
Chorismate.mutase " . .
X5..carboxyamino.imidazole.ribonucleotide.mutase
NAD.P .H.hydrate.epimerase X
X2.C.meLhyI.D.erytﬁrltoll.2.4.gyclod|phosphate.synﬂ1ase
X4.hydroxy.tetrahydrodipicolinate.synthase
Threonine.ammonia.lyase
Chorismate.synthase” .
X3.hydroxyacyl..acyl.carrier.protein..dehydratase
Cytidine,deaminase
| P.C\n(clohydrolase
Agmatinasé . X
Nicotinamide.nucleotide.amidase
N.acetylmuramoyl.L.alanine.amidase
GPR.endopeptidase
SpolVB.peptidase .
S type.D.Ala.D.Ala.carboxypeptidase
Adenosylcobalamin.alpha,ribazole.phosphatase
&Rle.l.5|te.stReCIﬁc.deoxyrlbonuclease .
A.2.methylthio.N.6..dimethylallyladenosine.synthase
Pyruvate..phosphate.dikinase
Polyribonucleotide.nucleotidyltransferase
X2 .memEI.D.erythrltol.4.phosphate.cyudylylh’ansferase
Aspartate.kinase
Glycerol.kinase o
X4..cytidine.5..diphospho..2.C.methyl.D.erythritol. kinase
X3.déoxy.7.phosphoheptulonate.synthase
Cysteine.synthase .
X3.phosphoshikimate, 1.carboxyvinyltransferase
Cob.l.yrinic.acid.a.c.diamide.adenosyltransferase
&{)emdme.synmase
NA.guaniné.34..transglycosylase
Starch.sKnihase )
X1.4.alpha.glucan.branching.enzyme
Formate.C.acetyltransferasé
X.Acyl.carrier.protein..S.malonyltransferase
Serine.O.acetyltransferase )
Beta.ketoacyl..acyl.carrier.protein..synthase.ll
Ornithine.carbamoyltransferase .
Phosphoribosylaminoimidazolecarboxamide.formyltransferase
X23S.rRNA..adenine.2503..C.2...methyltransferase
PYrrolme.s.carboxylate.redudase
Glutamate.synthase..NADH.
Glutamate.synthase..NADPH.
Coproporphyrinogen.dehydrogenase
Enoyl..acyl.carrier.protein..reductase..NADH.
Prephenate.dehydrogenase
Aspartate.semia deht%de.dehydro enase )
X.E..4.hydroxy.3.methylbut.2.enyl.diphosphate.synthase..flavodoxin.
X.E..4.hydroxy.3.methylbut.2.enyl.diphosphate.synthase..ferredoxin.
X4.hydroxy.3.methylbut.2.enyl.diphosphate.reductase
Superoxide.dismutase

Chloride.peroxidase
Homoserine.dehydrogenase
Shlklmate.dehYdrogenase .
X1.deoxy.D.xylulose.5.phosphate.reductoisomerase
Acetyl.CoA.carboxylase . .
NAD....synthase..glutamine.hydrolyzing.
DNA.topoisomerase
Phosphopentomutase
Methylglyoxal.synthase
Threonine.synthase
Eu”famte'hydr?mse hosphate.synth
yclic.pyranopterin.phosphate.synthase
Spore.p%rgtoproductlyase
X.4S..4.hydroxy.2.oxoglutarate.aldolase
L .threonine.aldolase
X2.dehydro.3.deoxy.phosphogluconate.aldolase
Diaminopimelate.decarboxylase
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Figure S13: Unabridged heatmap created using same procedures as the heatmap of EC
pathway differential abundance analysis outcomes in Fig. 5D. Heatmap representing
differential abundance analysis results for EC accessions. Cell color represents the
directionality and significance of the log2 fold change vales for each pairwise comparison.
Red represents significant increase (P<=0.05, L2ZFC>0), blue represents significant decrease
(P<=0.05, L2FC<0), and white represents no significant change (P>0.05). Each row
represents an EC accession of interest and column numbering represents the dpi at which a
pairwise comparison was made. Vertical color bar denotes the module membership of each
EC accession.



