Table S1. Primer set used for the gPCR and PMA-qPCR for Lactobacillus strains.

. . . . Concentration (Forward/Reverse) C:gDNA C:gDNA
T F ’ ’ R 4 4 A 1 1 h
arget organism orward primer (5" > 3’) everse primer (5" > 3’) mplicon length (bp) (M) L. thamnosus . cerevisiae
L. rhamnosus ATCC 9595
L. rhamnosus RW-9595M  *TOCCCCAATGECACAR = ) ) CGATGTATTCAACACCAACTT 0 5/5 17 Undet.

L. rhamnosus R0O011

Table S2. Gene targets and parameters for RT-qPCR analysis by TagMan for strains of L. rhamnosus and the assessment of specificity towards L. rhamnosus strains
and S. cerevisiae.

Metabolic Primer sequences Amplicon Effici C: Value with gDNA o.f .
Gene? Locus tag . . Length S.cerevisi
pathway Probe Forward primer Reverse primer (bp) ency  L.rhamnosus e
TGACCGGAATTGA
. GCGTCTCCTTGGCT CACACCACGTTG 18.44
galactokinase R0011_09418 GTTGGAGCTACCTTG TITGAT CTTCAAAG 56 1.84 27.77
R0011 GCATGGCTGTTGA
. - AGTGGGAGTTTGG  CGCCGTGGGTA
Beta-galactosidase RS0113525 CGAAGé?GATGC CGCATTT ACTTGATGA 121 1.90 18.96 27.04
AGATTGTCTTCTCG
. CGGCATGATTACG  ATCGGTTTCCTT
UDP-glucose 4-epimerase R0011_09423 TCAACTCGACTGCCA CTGCTTG GATCGGCA 68 2.04 20.63 30.34
Transcription AGCGTGGCGATGT AAGCGGTTGTTAA TTCTGGCGGGAA
Carbohydrat antiterminator lacT R0011_09393 GATTCCGGC GGGACGG GTTTCACT 73 181 16.89 26.20
e TTGGTTTTCTTGGC
. TATGCTGGCGTTTG GAAACTGTTCGC
tabol . . .
catabolism Galactose operon repressor R0011_09433 GGATTGGG?AACGA ATTGCG GICCACTG 51 1.95 17.19 26.31
CTTGCTGTACATTG
tagatose 1,6-diphosphate TGGCCGTTTCCCAG GCACCAACCCG
aldolase RO011_RS04275 ACCCT?éiGAACC ATTTGA TTCAACAAA 60 1.85 1441 28.121
putative fructose-1,6- TGGCTGTTTTGCG  ATCATCGGTTGCTG ACCTCTTGCTCC 63 181 19.79" undet
bisphosphatase ACGGTTGACCC CTGGAT TCCTCCAA ' '
. CGCCCCGACACAT GITCGTGATCTTGA AACGCCATTCAT
acetate kinase RO011_RS01155 CCGCGC AGCCGC TAAGGCCG 97 1.85 15.54 30.20
. CCGAAGCAGTGGG TGAATACACCGAA AACACCAAGGT
pyruvate kinase R0011_02305 TCAGAGTGTTGCA GCAGCCA TACGAGCCG 50 1.81 18.32 28.6




ACCCCTGTCACTC

similar to polysaccharide GAGCAAAGGATGT TCTCGAATCAGA
TAACCTAAAGAT 1. 18. 2
co-polymerase eps gene cluster € CCCG or c CGCCAAC CCGACAGT 5 % 8.3 8
ATACGAGCACT
putative membrane- ens oene cluster g(? AA Cifl”; Aii Cg c TCAATCCGAGTCT TCGGCAGGTITCG 90 188 165 304
anchored protein pes o GGAAGCTT TGTCTTTC ' ' '
similar to dTDP-glucose eps oene cluster ACTGGGGCGACGG  TGGTGCAGACTIT CCCAAAACGCT 51 181 13.89 4
pyrophosphorylase ps8 TGTTTGGC ATTGGGGA CAGGGTCAT ' :
similar to dTDP-4-keto-L- ens oene cluster (? ? gﬁ:ﬁgﬁiéézgi CACTTATTGGATGC TCGGCTTITATCA 104 1.80 2025 31.04
rhamnose reductase ps8 CGT ACGCGG ACGGCTGT ' ’ '
EPS Operon . nscriptional regulator of e vone cluster  CGAGAACTTCAAG  TGACGGCCATAAT — CGTCACAGTAA 100 L9 1008 013
polysaccharide biosynthesis ps8 GCGTCACTGCCGT CCCCTTG CCTCGCCAT ' ’ '
similar to phosphoprotein
CGGTTTGCTTTATC
phosphatase and TCTGACGATGTGC TAGCCGTCACCT
exopolysacharide eps gene cluster AGATGGC"I;FGAGCG CGCTTTA GTGCAAAA 53 1.88 19.87 30.84
biosynthesis genes; EspB
Undecaprenyl-phosphate TGACCATTTCAT
galactosephosphotransferas  eps gene cluster ACCGGATTCTCOC  TEGACCAAGACCT CAAAACTTAATT 55 1.81 18.08 30.31
AGGTTTCGGGA CCGTTG
e CGT
imil .
i;m:ﬂe;;? ::fe gi:t‘;f)l sis eps gene cluster TCCATGAACGCCG  GCCCTTGATTIGTT - GCCCCACTICAC 72 1.84 19.14 30.01
Nrng o T plantz’mm pes ACTGTTGTTTGGGT GGCAGA GTGGTAAA ' ' '
CAAGCACAAGATT TGATGTCTTGAT
cysteine synthase R0011_09088 CAAGGGATCTCAG CCAATGCTAAAAG AGAGGTTCGTAT 74 1.83 18.32 28.6
AAGGCCAT
CCGG C
i idyl TCTGGTGTCAAT
o dipeptidyl . RO011 04490 ~ TCICCTCTCAATG - rorrertertece  GoerTTGATTGA
Amino acid aminopeptidases/acylamioa CAAAGTCCGTCAC ATGCCA TGGTCGGC 51 1.85 18.49 28.01
transport cyl peptidases ATGA
and lipid cystathionine gamma- R0011_09103 CAAGAGTCCGCTG AGATGGTGCCAAG TTGCCCACGTTT 86 205 145 2631
metabolism synthase GCACCCGTG TGAGTCG ACTACCCC ' ' '
GGCTCCCCGATTG
homoserine O- R0011_09083 AAACGCTGGAATT TGGATATTCACGA  ACAGGTACATIT 106 197 07 34.45
succinyltransferase TG AGCGGCA GGTTGGGCA ' ' '
N-acetylmuramoyl-L- R0011_03100 AGAGCGTCAATGT CGCTATTGTTITGGC TTCACCTGACCC 58 1.88 15.84 27,09
alanine amidase TCGGCTAGGTCCC GTTGG ATGATGCC ' ' '



GTCGGTGACTCAG

R0011_RS11250 ATCCAGATACGCT CGGCATCAATC
acyltransferase TTATG?E&GACGG TCGCAGG ACCGCTTTT 73 1.85 19.912 29.22
Cyclopropane-fatty-acyl- RO011_RS01535  TGGGTCAGATTTT  AGTCGTCCAACTG ATGGGATTACAC 100 1.84 15.04 28.57
phospholipid synthase CCGCCATCCCAGG CATACCG GGCAGCAA ’ ’ ’
. GCGTCGGGTCATC CTCGGCATTCACCT CGGGGCGCAGA
Acyl-ACP thioesterase R0O011_13115 AGGGTCACGT GGTCAT TATTCGATA 88 1.84 21.95 undet
GCCAAAGTTCAAG
3-oxoacyl-acyl carrier AGCCGTCACCACC CCGCATCCTTGG
R0011_001 AGAGATT 1 1. 20. 4.
protein reductase 0011_00195 CAGAG G ceeee AAAATGA CAACCA ? 86 0.69 349
ATP synthase subunit D GCCCGAATTTCAG TCAAAGAAAATCC TGGGCTTGCATC
FOF1-type ATP synthase. R0011_01330 CCGCAGACAAAG AACAATCCTGACA 63 1.84 15.83 29.86
. CTTGGTC
delta subunit C A
CACGGGTTAAAGT
ACTGGCACCTTGG TGTGACCCAGA
molecular chaperone R0O011_RS10250 GCGTTCiAAGTGC TCTTAGC CGCAAATCA 83 1.82 15.49 29.55
TGGGGAACACAC GATTGATACTGCC TCGCTTCAAGGC
-ri ] R0011 7 1.97 16.734 26.7.
Genes stress " L0sylhomocysteinase 00110978 ) GCACCACGGA GGGTTGC TGGACTTC %8 ? 673 673
and lipid . CTTTGCCGGTTTGC CGCCTTCACCTAC ATCGCGTGATTG
metabolism  CPerOnin ROOII_RS00900 & rrrerGTTTToe AGCAACA TCGAGGTC % 2.00 14.06 16.06
TGCACAAATTCGG
alkyl hydroperoxide reductase. GGACTCGTCTCTGC CCCACAGAACT
subunit C R0011_11250 TATCCl(";CGjZGAAGC CCATG AGGCGATTIC 95 2.02 19.66 26.48
TTGGCTCTGACTTG
FOF1 ATP synthase subunit CTGGCATCCTTCCG TACCGGCTGCTT
R0011_01315 GATGCAGCTACAC 80 2.00 14.07 26.58
alpha - A TGAACT CAACACTT
ATP-dependent clp protease AAATTCAGGAAAC CGGTGATTGGCCG CGTCCGCCGACT
R0011_04 2. 15.2 26.71
ATP-binding subunit 0011_04300 TGCC TGATC CAAAATT 38 00 5.20 6
. RhaA TGCGTGCGATCAA GCGTCAAAGAAGT TCAGCGCCTTC
Others L-rhamnose isomerase GATAACCGTCCCG CAAGGCC TTCCCATTT 148 1.95 24.5 32.8
, » R0011_11803 CGGGTCGGCTGCA TTTGGGGCGGTCAT CCATTACGCCT
]::71‘;7;:15 and  Xylanase/ chitin deacylated GCAATATGGGT CTCTTG CGGTTCGTA 151 2.00 20.62 30.19
CGCCGCGCTAAAT
responses to  Carboxymucunolactone R0011_02165 GATGATGTCTTGTT GCAGGAAGAAAA  CAGGTGTGCIT 136 1.85 20.33 29.86

diverse
environments

decarboxylase

CG

CAGTTAGGCG

TTAACTGGG



165 N AACTCCTACGGG | CaGecAC acmeear 2 w0 20
DNA gyrase subunit A R0011_06607 TCCI;FCG ? (;f CG ((:: ((;E:CC TCCCg?CAEEEGCTG ACgligi%éTAGA 80 1.89 18.57 Undet
References  longtion icor T Ry GGTCOTOGTACCG  TCGIGAAACCGAC  CATCGCCGACCTT oy 55 1oy g9
O Dlcwmedirogense  Rooti_rsosssp  COSTAAACTGGCT | GAAGCCAAGCGTG  CGCGAGCAGTIC 11y 1y gy Ut
reombinse ROURSISIS  CCAGGTGGICGGG  AAGTIGICTGGGG  TICCATACGCAC 4 1 1950 2739
e LRI04 Tl acacer  oaareer. 1% w1

Table S3. Reference genes identified by the software geNorm for each time point of the fermentation for the three strains of Lactobacillus rhamnosus.

Time of Fermentation (h)

Strain of Lactobacillus rhamnosus 6 9 12 15 24
ROO11 tuf, recA ,gapdh  gyrA, ldh, gapdh  gyrA, recA, Idh tuf, Idh, recA  ldh, recA, gapdh
ATCC9595 QyrA, recA gapdh gyrA, recA, gapdh  gyrA, tuf, recA  QyrA, tuf, gapdh  gyrA, tuf, recA
RW-9595M QyrA, tuf, gapdh  gyrA, tuf, gapdh

qyrA, tuf, gapdh  qyrA, tuf, gapdh  gqyrA, tuf, recA




Table S4. Changes in the profile of phenolic acids by Lactobacillus rhamnosus R0011, ATCC 9595 and RW-9595M in mono and co-culture during 48 h of

fermentation.
R0011 ATCC 9595 RW-9595M
Time (h) Mono Co-culture Mono Co-culture Mono Co-culture
Mean STD Mean STD Mean STD Mean STD Mean STD Mean STD
4-Hydroxybenzoic acid
0 808.9 68.8 957.4 148.7 243.0 72.7 1105.7 291 484.9 0.0 687.2  450.3
6 987.6 88.5 13053  275.0 843.7 47.0 542.8 83.3 18242  369.6 11683  17.7
12 11571  55.0 11459 3849 1080.6 54.3 906.4 46.7  1553.1 15.5 9424  130.1
24 1355.5 5125 1829.0  495.2 1457.4 195.6 1024.1 623 19974 724.5 15579  53.0
48 1363.8 1594 14834 2949 1620.6 250.1 603.5 1358 21523 854.7 19493  536.0
p-Coumaric acid
0 1811.6  509.2 17377 4322 2723.1 250.0 25104  50.2 28302  330.7 30429 2069
6 2830.8 854 24875  298.0 1832.3 585.1 36525 2404 49380 3728 4112.8 0.0
12 46712 7039 32333 15214 32617 134.0 33069 7429 32619 630.1 50829 501.2
24 3117.0 726.6 34729 828.7 39827 3969 23546 3075  3415.1 531.8 2939.3  679.2
48 39715 5953 41379 155.4  4458.8 835.5 45813 198.1 29414 809.3 3288.8 979.1
Caffeic acid
0 14121 4844 14285 3174 1937.0 808.2 1662.6  844.7 1808.8  439.3 1218.0 4421
6 13153 554.1 1488.7  308.5 1614.7 5544 10662  119.0 1475.0 2243 1456.5  557.3
12 27316 7156  1935.1 906.3 3802.5 669.8 42248 8415 39242 2227 44202 9213
24 23282 9543 35294 606.2 3438.7 12269 34582 6619 3588.4 11772 52841 2329
48 3160.5 2447 35389 917.7  3802.6 180.0  4431.1 6369 44444 16.2 32476  319.5
Ferulic acid
0 1026.5 662  1061.9 197.1 0.0 0.0 0.0 0.0 1030.9 143.8 10814 1483
6 869.4  146.1 1033.3 151.7 886.3 136.2 10140 1554 1003.6  317.2 915.1 148.6
12 578.8 81.6 4954 43.2 261.6 79.2 268.0 28.6 202.8 85.8 206.2 57.8
24 434.7 8.6 575.2 56.3 132.2 18.6 210.5 61.6 164.0 89.1 68.3 18.3
48 466.2 36.3 302.2 13.0 355.1 15.0 175.4 36.0 2442 64.3 118.7 0.0
Protocatechuic acid

0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6 69.0 0.8 109.5 0.0 303.7 196.7 138.3 0.0 125.3 27.4 300.4 0.0



12 718.7 59.5 729.8 49.6 1128.0 1.2 555.5 90.4 995.8 364.8 784.6 82.4
24 1206.4 57.6 1021.1 127.1 905.7 46.2 5254 61.8 736.6 316.2 600.4 122.3
48 625.2 49.5 869.3 203.4 631.1 70.8 753.2 16.4 693.4 149.2 494.6 3.8

The values are the average of three fermentations.
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Figure S1. Change in pH of medium fermented by Lactobacillus rhamnosus R0011, ATCC 9595 and RW-9595M in mono (solid) and co-culture (open) fermentation.
The values are the average of three fermentations and the bars represent the standard error deviation.
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Figure S2. Acetic acid produced by Lactobacillus rhamnosus R0011, ATCC 9595 and RW-9595M in mono (m) and co-culture (c) at 24 and 48 h of fermentation. The
values are the average of three fermentations and the bars represent the standard error deviation.



