Supp. Table S1. Means of the relative abundance (%) of bacterial genera that statistically differed in feces of dogs fed
the lower protein and fiber diet (LPF, day 21) transitioned to the higher protein and fiber diet (HPF, days 23 to 49)
without (C) or with (P) yeast supplementation (S).

Item S Day (D) SEM P-values
0 21 23 35 49 D S DxS

C 21.6* 438 37.8 05° 0.1¢ 5.2  <0.001 0.215 0.831
Streptococcus

P 28.6° 56.3* 438  0.1¢ 0.0° 5.7

C 404* 40.1* 312> 3.8 15.9¢ 4 <0.001 <0.001 0.363
Lactobacillus

P 189* 152% 43°b 1.2¢ 1.7¢ 3.1

C 148 4.4> 11.5*  29.6* 234> 2.1 0.003 0.574 0.187
Collinsella

P 238 9.1> 21.1* 245 13.9* 2

C 1.9 6.12 1.8° 0.7°* 8.8 3.5 <0.001 <0.001 <0.001
Bifidobacterium ) .

P 0.6° 11.5> 3.8 391> 5220 4.7

C 2.3b 0.4° 1.4° 5.7* 9.82 0.7 <0.001 0.237 0.056
Blautia

P 1.7° 0.7¢ 3.1° 5.02 4,92 0.6

C 0.8 0.3¢ 2.6% 6.6% 7.6 04 <0.001 0.488 0.139
Allobaculum

P 2.1° 0.7¢ 3.8 4.9? 4.1 0.6

C 5.22 0.3b 0.9% 5.32 4.72 0.5 <0.001 0.253 0.203
Lachnospiraceae

P 3.02 0.8° 2.7% 3.4 3.0° 04

C 3.7* 0.1¢ 0.9%¢ 2.0° 2.7° 04 <0.001 0.029 0.394
Turicibacter

P 7.82 1.4¢ 2.2be 2.5° 2.9b 0.5

C 0.82 0.0° 0.3% 1.6 1.6 0.2 <0.001 0.901 0.431
Romboutsia

P 1.6° 0.1° 0.4° 1.12 1.22 0.2

C 0.2° 0.2° 0.7% 2.0° 1.32 0.1 <0.001 0.556 0.455
Holdemanella

P 0.2° 0.3° 1.0%® 1.32 1.12 0.1

C 0.1¢ 0.1¢ 0.4% 1.6 1.72 0.2  <0.001 0.358 0.184
Catenibacterium

P 0.1¢ 0.3¢ 0.7 1.12 1.12 0.1

C 0.6® 0.1° 0.3 1.22 1.12 0.1 <0.001 0.667 0.434
Clostridiales

P 0.5% 0.2° 0.6 0.92 0.72 0.1

C 0.82 0.0° 0.4° 0.5° 0.3° 0.1 <0.001 0.963 0.347
Clostridium

P 1.32 0.0° 0.1° 0.4° 0.3b 0.1

C 0.52 0.0 0.0° 0.0° 0.0 0.0 <0.001 0.779 0.829
Enterococcus

P 0.32 0.0° 0.1° 0.0° 0.0° 0.0

C 0.12 0.0° 0.12 0.22 0.28 0.0 <0.001 0.247 0.352
Lachnoclostridium

0.1* 0.0° 0.12 0.12 0.1* 0.0

a*Different superscript letters indicate differences among days by the LSD Bonferroni test in each group (P<0.05
for DxS) or for both groups (P>0.05 for DxS). *Indicate difference between Control and Probiotic groups at the
time point.

SEM: standard error of the mean.



Supp. Table S2. Means of the relative abundance (%) of the most abundant bacterial species that statistically differed
in feces of dogs fed the lower protein and fiber diet (LPF, day 21) transitioned to the higher protein and fiber diet
(HPF, days 23 to 49) without (C) or with (P) yeast supplementation (S).

Item S Day (D) SEM P-values
0 21 23 35 49 D S DxS

C 347* 33.00 20.7° 125 109° 3.9 0.011  <0.001 0.897
Lactobacillus animalis

P 159 13.8% 7.3 0.7° 3.1¢ 2.0
Bifidobacterium C 14° 4.4b 420 320 9% 1.6 <0.001 <0.001 0.002
pseudolongum P 0.6° 10.7°  3.4¢  36.2% 454" 43

C 1268 34° 9.2* 27.8 2200 23 0.001 0.681  0.204
Collinsella intestinalis

P 209 74° 17.12 228 12.7* 22

Cc 33 6.7% 5.8 0.1° 0.1° 0.6 <0.001 0206 0.838
Streptococcus lutetiensis

P 46 8.5° 6.6% 0.0° 0.0° 0.7

C 1.6 0.4¢ 1.3° 4.3% 3.4° 0.3 <0.001 0.018 0.172
Clostridium hiranonis

P 29° 1.1° 3.5° 6.8° 2.5b 0.4

c 13 0.2° 0.4 1.42 1.22 0.2 0.009 0.048  0.726
Turicibacter sanguinis

P 28 0.6 0.9° 2.0 1.32 0.3

c 08 0.1° 0.1° 0.3 0.3 0.1 0.009 0.638  0.927

Blautia hansenii
P 1.12 0.1° 0.2° 0.2° 0.2° 0.1

abDifferent superscript letters indicate differences among days by the LSD Bonferroni test in each group (P<0.05
for DxS) or for both groups (P>0.05 for DxS). *Indicate difference between Control and Probiotic groups at the
time point.

SEM: standard error of the mean.



K178101 D-aspartate ligase
K02967 1 Small subunit ribosomal protein S2
K 163231 Purine nucleoside transport protein
K036501 tRNA modification GTPase
K117334 Lysine-specific permease
K035721 DNA mismatch repair protein MutL
K00027 { Malate d decart lating)
K12555 1 Penicillin-binding protein 2A
K03569 1 Rod shape-determining protein MreB and related proteins
K01232 1 Maltose-6"-phosphate glucosidase
K05846 1 Osmoprotectant transport system permease protein
K058231 N-acetyldiaminopimelate deacetylase
K02863 4 Large subunit ribosomal protein L1
K037331 Integrase/recombinase XerC
KO1961 1 Acetyl-CoA carboxylase, biotin carboxylase subunit
K00975 1 Glucose-1-phosphate adenylyltransferase
K00648 1 3-oxoacyl-[acyl-carrier-protein] synthase I1I
K13307 1 dTDP-3-amino-3,6-dideoxy-alpha-D: N, N-di
K02796 1 Mannose PTS system EIID component
KO0687 1 Penicillin-binding protein 2B
K074621 Single-stranded-DNA-specific exonuclease
K01914 1 Aspartate--ammonia ligase
K018791 Glycyl-tRNA synthetase beta chain
K10009 1 L-cystine transport system permease protein
K03446 1 MFS transporter, DHA2 family, multidrug resistance protein
K02906 1 Large subunit ribosomal protein L3
K08724 1 Penicillin-binding protein 2B
K058221 Tetral ipicolinate N
K02810+ Sucrose PTS system EIIBCA or EIIBC component
K108231 Oligopeptide transport system ATP-binding protein
K03424 4 TatD DNase family protein
K02982 1 Small subunit ribosomal protein S3
K125731 Ribonuclease R
K07652 4 Two-component system, OmpR family, sensor histidine kinase VicK
K017384 Cysteine synthase
K102541 Oleate hydratase
KO06158 4 ATP-binding cassette, subfamily F, member 3
K037224 ATP-dependent DNA helicase DinG
K02621 1 Topoisomerase IV subunit A
K019901 ABC-2 type transport system ATP-binding protein
K032811 Chloride channel protein, CIC family
K02819 1 Trehalose PTS system EIIBC or EIIBCA component
KO01534 1 Zn2+/Cd2+-exporting ATPase
K012504 Pyrimidine-specific rib i
K155831 Oligopeptide transport system ATP-binding protein
K07636 1 Two-component system, OmpR family, phosphate regulon sensor histidine kinase PhoR
K027701 Fructose PTS system EIIBC or EIIC component
K001341 Glyceraldehyde 3-phosphate dehydrogenase
KOOO16 1 L-lactate dehydrogenase
K142054 P idylg
K03697 1 ATP-dependent Clp protease ATP-binding subunit CIpE
K09952 1 CRISPR-associated endonuclease Csnl
K01919 1 Glutamate--cysteine ligase
K014434 N ine-6-pt
K02761 1 Cellobiose PTS system EIIC component
K02529+ Lacl family transcriptional regulator
K01810+ Glucose-6-phosphate isomerase
K09698 - Nondiscriminating glutamyl-tRNA synthetase
K02358- Elongation factor Tu
K02111- F-type H+/Na+-transporting ATPase subunit alpha
KO7386- Putative endopeptidase
KO00384 - Thioredoxin reductase (NADPH)
KO7478- Putative ATPase
KO1937- CTP synthase
KO01683- Enolase
K06207 - GTP-binding protein
K17473- Sigma-54 dependent transcriptional regulator, dga operon transcriptional activator
KO03546- DNA repair protein SbeC/Rad50
K02945- Small subunit ribosomal protein S1
K02794- Mannose PTS system EIIAB component
K02112- F-type H+/Nat-transporting ATPase subunit beta
KOO656 - Formate C-acetyltransferase
K04086- ATP-dependent Clp protease ATP-binding subunit ClpL
K03529- Chromosome segregation protein
KO01635- Tagatose 1,6-diphosphate aldolase
KO01533- P-type Cu2+ transporter
K19005- Lipoteichoic acid synthase
K16898- ATP-dependent helicase/nuclease subunit A
K00925- Acetate kinase
K16899- ATP-dependent helicase/nuclease subunit B
KO03763- DNA polymerase III subunit alpha, Gram-positive type
K00927- Phosphoglycerate kinase
KO1869- Leucyl-tRNA synthetase
KO6901- Adenine/guanine/hypoxanthine permease
K00694 Cellulose synthase (UDP-forming)
K20141- 2-oxoglutarate carboxylase small subunit
K01834- 23-bisphosphogl ds d J
K12953 Cation-transporting P-type ATPase F
K03581- Exodeoxyribonuclease V alpha subunit
K03328- Polysaccharide transporter, PST family
K12574- Ribonuclease J
K20118* Glucose PTS system EIICBA or EIICB component
K17686- P-type Cu+ transporter
KO3466- DNA segregation ATPase FtsK/SpollIE, S-DNA-T family
K01223- 6-phospho-beta-glucosidase
K16199- Dipeptide transport system substrate-binding protein
K02355- Elongation factor G
K03043- DNA-directed RNA polymerase subunit beta
K01361 Lactocepin
K03046° DNA-directed RNA polymerase subunit beta'
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Supp. Figure S1. LDA score of KO terms that were enriched only in the lower protein and fiber
diet — day 21 (red) in comparison to the higher protein and fiber diet — day 49 (P<0.05).



K 13953 Alcohol dehydrogenase, propanol-preferring
K027504 Alpha-glucoside PTS system EIICB component
K02622 4 Topoisomerase IV subunit B

K20708Isoleucine 2-epimerase

K06286 - Septation ring formation regulator

K061314 Cardiolipin synthase A/B

K05592 1 ATP-dependent RNA helicase DeaD

K04075 tRNA(lle)-lysidine synthase

K 100364 Glutamine transport system substrate-binding protein
K01937 4 CTP synthase

K00928 - Aspartate kinase

K 192204 Peptidoglycan DL-endopeptidase CwIS
K021114F-type H+/Na+-transporting ATPase subunit alpha
K020291 Polar amino acid transport system permease protein
K00627 { DLAT, aceF, pdhC

K117334Lysine-specific permease

K018794 Glycyl-tRNA synthetase beta chain

K00036+G hosphate 1-dehyd;

K 16323+ Purine nucleoside transport protein

K03650+ tRNA modification GTPase

K 160134 ATP-binding cassette, subfamily C, bacterial CydD
K09698 4 Nondiscriminating glutamyl-tRNA synthetase

K 05846 1 Osmoprotectant transport system permease protein
K 18929 L-lactate dehydrogenase complex protein LIdF
K09952 4 CRISPR-associated endonuclease Csnl

K061484 ATP-binding cassette, subfamily C, bacterial
K04077 4 Chaperonin GroEL

K02112+F-type H+/Na+-transporting ATPase subunit beta

K00027 1 Malate dehyd: il decarboxylating)
K10009-L-cystine transport system permease protein
K05362 4 UDP-N. L-alanyl-D- L-lysine ligase

KK00687 1 Penicillin-binding protein 2B

K00648 4 3-oxoacyl-[acyl-carrier-protein] synthase 11T

K 12555+ Penicillin-binding protein 2A

K03572+DNA mismatch repair protein MutL

K03446+ MFS transporter, DHA2 family, multidrug resistance protein

K00948 4 Ribose-phosphate pyrophosphokinase

K037224 ATP-dependent DNA helicase DinG

K035694Rod shape-determining protein MreB and related proteins

K028104 Sucrose PTS system EIIBCA or EIIBC component

K12573Ribonuclease R

K07652 4 Two-component system, OmpR family, sensor histidine kinase VicK

K026214 Topoisomerase IV subunit A

K06189 4 Hemolysin (HlyC) family protein

K06158+ ATP-binding cassette, subfamily F, member

K02770+ Fructose PTS system EIIBC or EIIC component

K017384 Cysteine synthase

K07636 4 Two-component system, OmpR family, phosphate regulon sensor histidine kinase PhoR
K01589 5-(carb ino)imi il ide synthase

K087244 Penicillin-binding protein 2B

K07478 Dittaive ATPase

K028194 Trehalose PTS system EIIBC or EIIBCA component

K01652 4 Acetolactate synthase I/II/I11 large subunit

K01534 4 Zn2+/Cd2+-exporting ATPase

K 14205 -+ Phosphatidylglycerol lysyltransferase

K 11737 4 D-serine/D-alanine/glycine transporter

K01990+ ABC-2 type transport system ATP-binding protein

K06180+238 rRNA pseudouridine1911/1915/1917 synthase

K01953 4 Asparagine synthase ( i ing)

K02794 1 Mannose PTS system EIIAB component

K01443{ N-acety i d 1

K03697 1 ATP-dependent Clp protease ATP-binding subunit CIpE

K035551 DNA mismatch repair protein MutS

K036961 ATP-dependent Clp protease ATP-binding subunit ClpC

K032814 Chloride channel protein, CIC family

K012504 Pyrimidine-specific ril it

K07456 < DNA mismatch repair protein MutS2

K02945 4 Small subunit ribosomal protein ST

K014394 Succinyl-diaminopimelate desuccinylase

K 07386 - Putative endopeptidase

K034954tRNA uridine 5-cart i thyl ion enzyme

K03316+ Monovalent cation:H+ antiporter, CPA1 family

k027614 Cellobinse PTS system EIIC component

K02529+ Lacl family transcriptional regulator

K01919+ Glutamate--cysteine ligase

K 190054 Lipoteichoic acid synthase

K 174734 Sigma-54 dependent transcriptional regulator, dga operon transcriptional activator
K12574 4 Ribonuclease J

K03311+Branch hain amino aci i LIVCS family

K00384 4 Thioredoxin reductase (NADPH)

K034664DNA segregation ATPase FisK/SpolIIE, S-DNA-T family
K01834 4 2.3-bisphosphogl. dependent phosphogl mutase
K04086 1 ATP-dependent Clp protease ATP-binding subunit ClpL
K03529 4 Chromosome segregation protein

K00925 4 Acetate kinase

K 168981 ATP-dependent helicase/nuclease subunit A
K03546+DNA repair protein SbcC/Rad50

K 19789+ DNA repair protein RadD

K 168991 ATP-dependent helicase/nuclease subunit B

K06901 4 Adenine/guanine/hypoxanthine permease

K 20141 4 2-oxoglutarate carboxylase small subunit

K 129534 Cation-transporting P-type ATPase F

037634 DNA polymerase 11 subunit alpha, Gram-positive typ
K03581 - Exodeoxyribonuclease V alpha subunit

K03328 - Polysaccharide transporter, PST family

K 037234 Transcription-repair coupling factor (superfamily II helicase)
K 161994 Dipeptide transport system substrate-binding protein
K 012234 6-phospho-beta-glucosidase

K 176864 P-type Cut transporter

K01361 - Lactocepin
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Supp. Figure S2. LDA score of KO terms that were enriched only in the control group (red) in

comparison to the probiotic group fed the lower protein and fiber diet — day 21 (P<0.05).



K 184734 Acetoacetyl-[acyl-carrier protein] synthase

K01897 1 Long-chain acyl-CoA synthetase

K025651 N-acetylglucosamine repressor

K03980 4 Putative peptidoglycan lipid II flippase

K012004Pullulanase

K007054 4-alpha-glucanotransferase

K061134 Arabinan endo-1,5-alpha-L-arabinosidase

K 158554 Exo-1,4-beta-D-glucosaminidase

K 157704 Arabinogalactan oligomer/maltooligosaccharide transport system substrate-binding protein
K 182054 Non-reducing end beta-L-arabinofuranosidase

K05364 - Penicillin-binding protein A

K116171 Two-component system, NarL family, sensor histidine kinase LiaS
K011904 Beta-galactosidase

K036884 Ubiquinone biosynthesis protein
K017611Methionine-gamma-lyase

K01455+ Formamidase

K07778 Two-component system, NarL family, sensor histidine kinase DesK
K02335DNA polymerase I

K0164942-isopropylmalate synthase

K202654 Glutamate: GABA antiporter

K0118210ligo-1,6-glucosidase

K08256 1 Phosphatidyl-myo-inositol alpha-mannosyltransferase

K16147 4 Starch synthase (maltosyl-transferring)
K08317-Hydroxycarboxylate dehydrogenase A

K03587 1 Cell division protein FtsI (penicillin-binding protein 3)

K01696 1 Tryptophan synthase beta chain

K009904 [protein-PII] uridylyltransferase

K018581 Myo-inositol-1-phosphate synthase

K117344 Aromatic amino acid transport protein AroP

K10544 1 D-xylose transport system permease protein

K02484 1 Two-component system, OmpR family, sensor kinase

K20814 1 Pup amidohydrolase

K017034 3-isopropylmalate/(R)-2-methylmalate dehydratase large subunit
K00936 1 Two-component system, sensor histidine kinase PdtaS

K18479+ Sulfoquinovose isomerase

K14052 4 Putrescine importer

K03929 1 Para-nitrobenzyl esterase

K016214 Xylulose-5-phosphate/fructose-6-phosphate phosphoketolase
K010484Lysophospholipase

K08369MFS transporter, putative metabolite:H+ symporter

| K20038 1 Choline trimethylamine-lyase
] K076361 Two-component system, OmpR family, phosphate regulon sensor histidine kinase PhoR
| K05349 1 Beta-glucosidase
] K012236-phospho-beta-glucosidase
] K168981 ATP-dependent helicase/nuclease subunit A
2 1 0 1 2 3
LDA score

Supp. Figure S3. LDA score of KO terms that differ between the control (blue) and probiotic (red)
groups fed the higher protein and fiber diet - day 49 (P<0.05).



