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tested
Age (month)
Number of
Experiment 0-1 3-6 7-10 13-15 18-20 24 30-32 Total
trials/vats
Plate count  Number of trials 13 13 13 13 11 7 5 13
Number of vats 74 72 71 69 51 30 18 385
MiSeq 165 11
amplicon Number of trials (total) 13 13 13 11 7 5 13
sequencing 4 (PMA)
Number of vats (Non
62 76 71 69 49 31 18 376
PMA)
Number of vats
24 75 71 69 49 31 18 337
(PMA)
Total 86 151 142 138 98 62 36 713
qPCR Number of trials 1-5 1-5 1-5 1-5 1-5 1-5 1-5 5

Number of vats

52 60 52 50 38 38 36 326
(both total and PMA)

Figure S1. A total of 13 cheese making trials were conducted over the course of 32 m. Cheeses
from all 13 trials were sampled at 0-1 m, 3-6 m, 7-10 m, and at 13-15 m while cheeses from 11 trials
were sampled at 18-20 m, from 7 trials at 24 m and from 5 trials at 30-32 m time points. Cheeses
from all trials were subjected to viable plate count, while MiSeq data were obtained on total DNA
for 11 trials and PMA treatment was carried out on cheeses from trials 8-11). For qPCR, cheeses
from trials 1-5 were analyzed with and without PMA treatment for all time points. No cheeses
with slit defect were found during the course of this study.
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log cfu/g of cheese
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Figure S2. Average viable counts (log cfu/g cheese) of SLAB plated on GM17 agar for the two
starters used in each of 13 trials over a maximum of 32 months of ripening. Sampling was per-
formed over a course of 32 m at 0-1 m (13 trials), 3-6 m (13 trials), 7-10 m (13 trials), 13-15 m (13
trials), 18-20 m (11 trials), 24 m (7 trials) and 30-32 m (5 trials) time points. In trial 3, two data
points are missing for starter S6 at 18-20 m and 32 m, because these cheeses were not provided by

the company.
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Figure S3. Average counts (log cfu/g cheese) on (a) GM17 agar to select for SLAB and (b) MRSv
agar to select for NSLAB for 13 trials over a maximum of 32 m of ripening. Standard error applied
to each data point. Sampling was performed over a course of 32 m at 0-1 m (13 trials), 3-6 m (13
trials), 7-10 m (13 trials), 13-15 m (13 trials), 18-20 m (11 trials), 24 m (7 trials) and 30-32 m (5 trials)

time points.
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Table S1. Average viable counts of microbial groups plated on GM17 agar to select for SLAB and
MRSv for NSLAB over a maximum of 32 months of ripening for 13 trials a. average of all trials b.
SLAB individual trials, and ¢. NSLAB individual trials.

a.
Age (months)
Group of taxa 0-1 3-6 7-10 13-15 18-20 24 30-32
SLAB counts on GM17 758+021*  650+0316  6.82+0.16bc  7.11+0.09 715+0.11c  7.29 +0.32ad 6.76 £ 0.07b
NSLAB counts on MRSv 3.16 + 0.642 5.65 + 0.36P 6.73 + 0.19bc 7.08 = 0.06< 7.03 +0.15¢ 7.09 +0.152d 6.10 + 0.17bd
b.
Age (months)
Trial
0-1 3-6 7-10 13-15 18-20 24 30-32
number
1 7.08 £ 0.092 A 6.22 + 0.10> AB 6.63 + 0.13abABCDE 6 51 + (.153bA 7.11 £ 0.072b A 7.06 + 0.502b. A 6.84 + 0.252b, A
2 7.07+£026%A 637 +0.45%AB 5.80 +0.3424 6.82 +0.132 AB 6.78 +0.112A 9.16 +0.03b 6.61 +0.16> A
3 790+ 0.062 ¢ 5.49 + 0.45bc A 6.25 + 0.17bc ABCD 6,81 + (.1 be, AB 7.01£0.202¢4 6.84 + 0.02bc A 6.99 +0.03¢4
4 717 £0.172 A 5.63 £0.30b A 6.88 + 0.18 b BCDEF 7 56 + (.24 b, B 6.72 +0.23b A 6.85+0.24b A 6.62 + (0.24ab, A
5 7.36 +0.042ABC 569 +0.1524 6.14 + 0.34bc ABC 6.97 £ 0.18< AB 7.72 +0.08b 4 7.19+£0.08¢< 4 6.72 +£0.09b A
6 7.63 +0.062ABC 6,77 + (.17 b ABC 7.32 +0.12ab EF 7.54 +0.194bB 7.39 £ 0.16 abA 6.88 £0.02¢4 -
7 7.15+0.1624 5.54£0.10b 4 7.19 £0.04 2 EF 7.14 £0.182 AB 7.56 £0.092 A 7.06 +£0.202 A -
8 7.80 +0.082BC 5.48 £0.33b4 7.15 £ 0.12 d, DEF 6.91+0.02¢AB 7.62 +0.072d A - -
9 7.09 £0.282b A 6.36 £0.402 2B 7.49 +0.13 b EF 6.82 +(0.222b, AB 7.00 £0.092b A - -
10 7.63£0.0524BC  6.48 +(.25bc AB 6.03 £0.33¢ A8 741+0.24 8 6.96 (.36 abc A - -
11 7.22 +0.1aAB 7.86 +0.30a ¢ 6.96 £0.122 CDEF 732 + (.18 AB 6.73+0.4024 - -
12 7.53£0.16248C  738+(0.392C 7.58 £0.162F 7.32+£0.182 48 - - -
13 9.95+0.012¢ 9.22 +£0.05>P 7.27 +0.20 < EF 7.26+0.14 < AB - - -
c.
Age (months)
Trial 0-1 3-6 7-10 13-15 18-20 24 30-32
number
1 5.88 +0.22a 4 4.60 + 0.422 AB 5.57 +1.13b.A 7.35 £ 0.06P AB 6.69 £ (0.352b B 6.55 + (0.193b, A 6.16 + (0.2442b, AB
2 5.53 +£0.653> 4B 525 + (.532b, ABC 5.83 + 0.372b AB 6.87 £0.142 AB 6.88 £ (.09 BC 7.88 £0.02b.C 6.33 £0.322b8
3 4.45+0.962 PE 3.98+0.3324 5.99 + (.23bc AB 6.84 +0.13bc A 7.05 + 0.17bc BCD 6.90 + 0.05b AB 6.54+0.04¢8
4 3.20+0.2a¢P 4.79 + 0.46 9 ABC 6.76 £ 0.15b AB 7.54+£0.15¢8B 6.78 £ (0.22bc B 6.90 £ 0.19bc AB 5.56+0.1544
5 BDL 3.67 £0.37a4 6.07 + 0.29bc AB 6.90 + 0.16 b AB 5.90+0.14¢4 7.10 £ 0.09 b AB 5.91+0.17¢48
6 BDL 6.43+0.17a¢CD 7.37 +0.06> B 6.93 £0.09a AB 7.26 + (.07 BCD 7.20 £0.19%8 -
7 BDL 6.00 + 0.21  BCD 7.18 £ 0.04b AB 7.26 +0.07 bAB 7.58 £0.08 < P 7.08 + 0.18 be, AB -
8 437 +0.112 ABC 477 + (.54 A 7.23+0.12b¢B 7.07 £0.06 < AB 7.63 £0.04>D - -
9 BDL 5.71 + 0.34a BCD 7.36 £0.05> B 6.82 +0.222b, A 6.98 + (.07 & BCD - -
10 417 +0.842ABC 652 +().25b, CDE 6.30 + 0.42 ab, AB 7.08 +£0.20 AB 7.17 +0.23bBCD - -
11 4.19£0.15248C  6.39 +0.12b D 7.04 £ 0.09 ¢ AB 7.19£0.14¢<AB 7.38 £ (.08 < BCD - -
12 3.63+0.242BCD 723 +(.32b DE 7.31+0.13>B 7.19 £0.14Db AB - - -
13 5.68+0.5524B  8.08+0.09bE 7.44 +0.102B 6.97 £0.142 2B - - -

* Different lower case letters (a-d) indicate significant differences between age groups within the
same trial (p £0.05) and different capital letters (A-F) indicate significant differences between trials
within the same age group (p < 0.05) in sections b and c. The statistical comparisons were carried
out using Tukey’s Honestly Significant Difference test (where there were no violations of the test
assumptions for the homogeneity of variance, Levene’s k - sample comparison of variances or 1 -
way ANOVA using the Games - Howell post-hoc analysis where the test assumptions for the ho-
mogeneity of variance were violated). Data are the mean values + standard error from at least
three separate samples. BDL: below detection level; no isolates obtained on -1 dilution plates.
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Table S2. Average 16S rRNA log gene copy number of specific target bacterial genera per g of
cheese from total and viable cells in cheese samples from five trials measured by gPCR during 32
months of ripening. Standard error applied to each data point. a. Lactococcus spp., Lactobacillus
spp.; and Lacticaseibacillus spp. average of all trials, b. Lactococcus spp. individual trials, c. Lactoba-
cillus spp. individual trials; and d. Lacticaseibacillus spp. individual trials.

a.
Age (months)
Groupoftaxa  0-1 36 7-10 13-15 18-20 24 30-32
ézct;”fm”s PP 903£008 75101304  616+0280A  526+024cA 538£0204 60501204  523+0.180A
f}”i;:]c:ccus SPP- - 543+013%%  540+0.195  443+0.13b5 440£01105  469£0.1108  410+0.16b5
é‘:t:’lb““””s PP 43940190 593+01654  613+02%A  615+0.184 658+0170A 712401504 659 +0.17A
i’?;flbe ucillis spp- - 4.80+0.208 6.61+016bA  592+0.1304 63340194  695+0.104 6.24 +0.11b A
Lacticaseibacillus 370, 0101 474208204 570202704  414%026% A 565£0370A  5460.1bA 4591 02lboA
spp. Total
Lacticaseibacillus - 40803404 528104504 432101604 542:04abA 52101304 42310194
spp. Viable
b.
Age (months)
Trial number 0-1 36 7-10 13-15 18-20 24 30-32
1 83301204  7.16+£0250AF  640+034bA8 5564022048  566+005948  6.33%0.044 A8 533 x 04730 A
2 88201705 66002204  636£025A  515+0050AF 546012048 6640204  448%0.130A
3 910+0.06v 5  7.62+0.1605C  567+098%c AP 6.8+ 0.18% A 506+ 1.06%cA8  593+0240A8 6,53 0,040
4 940+0099C  798+011C  517+019%5 4620600 475+02464  618+023%48 509+ (.33 A
5 919+0.05 5  816+0.15C 736 +015A 449203348  6.00£021¢B  553+01205  4.94+0.1244
1-PMA - 554+01604 56101304 456029048  524+00404  533+01sA  461+05504
2-PMA - 504+0184  464+04104 4610095  415£0.19448 52001204  413+0.1904
3-PMA - 523+05504  568+06504 443037048 446+00745  472+0265A  4.06+0.05A
4-PMA - 553+0.1204 48801354 4650350048  434+01958  424+00658  4.48+0.49w0A
5-PMA - 580+0.13%4  602+£02204  401+014%5  405+016%°8  433+00458  361+0.20A
C.
Age (months)
Trial number 0-1 36 7-10 13-15 18-20 24 30-32
1 53504314 62302804  690£02004  7.10+0.1504 647 £0.090,5C 75300704  6.87 +0.370AB
2 550+0.659AF 55804704  608+038%A  6.33%0.095 64301205 63005448 570 +0.154
3 44800704  623:0370<A  525:105%cA  630£0180A8  760+021cA  770%0.150A  7.70 +0.12¢8
4 343£0.1395  642:0.19A 60501604  6.60£0130cA8 702021048 7.18+£0299AC 640 +0.230A
5 387+00745 51802504  660+0450cA  483%025%C  568+018C  684+015°C 6440174
1-PMA - 505+033048 68803464  648+0380A 67000604 717009048 66703304
2-PMA - 4774052048 580+071aA 6330154 587+03448  670+£02598  570+023%4
3-PMA - 4374062048 650£0339A 568026048  7.00£0260A 75801304  6.60+0.15%4
4-PMA - 560£02604  692£0.09A 61000845 69002554 66001358  625+0.24ebA
5-PMA - 422403208 677+023%A 53202508 54002708 674007  612+0.19%A
d.
Age (months)
Trial number 0-1 3-6 7-10 13-15 18-20 24 30-32
1 3.91+0.15 472403405 564+0240A8  544£008%A  406+02504  486+029%cA 418+ (.42 AP
2 3.43+0.020 440+02948 47802158 520+£0060AF 4940218 563016948 312401404
3 BDL 306+£0.1944 457047048  449+01765C  545+024bcB  564+0.13048 52602005
4 BDL 778+£0199C  764+017048  2.87+039C 812+£005¢C  535+025048 455+ 0.18b5C
5 BDL 376+028448  537+043®C  354+0.300C 469+0.18cA8  567+0060C  5.34+0250C
1-PMA - 391+03604 57302404 507402048 435x014ma ot E00T L a0
2-PMA - 371+04bcA8  460+0345A 517400504  477+£023bA 593020048 305401204
3-PMA - 213+0.1325  206+036°5  398+036b5C 48703504 46301464  3.86+0.44b A8
4-PMA - 711£0216C  846+012:C  3.80+0224.C 815£02005 50802648 432025
5-PMA - 322£02604 54702404  404+027:AC  405+015%A 55800305 499022008




Microorganisms 2022, 10, 1669

8 of 11

* Different lower case letters (a-d) indicate significant differences between age groups within the
same trial (p £0.05). In section a. of the table, different capital letters (A and B) indicate significant
differences between total and PMA-treated DNA within the same age group except for 0—1 m (p
<0.05) identified by the Independent Samples ¢ Test. In sections b, c and d, different capital letters
(A-C) indicate significant differences between trials within the same age group except for 0—1 m
in section d (p < 0.05) over trials. The statistical comparisons were carried out using Tukey’s Hon-
estly Significant Difference test (where there were no violations of the test assumptions for the
homogeneity of variance, Levene’s k - sample comparison of variances or 1 - way ANOVA using
the Games - Howell post-hoc analysis where the test assumptions for the homogeneity of variance
were violated). Data are the mean values + standard error from at least three separate sam-

ples. BDL: <2 log.

Table S3. Average relative abundance of Lactococcus spp. and NSLAB using 16S rRNA gene am-
plicon sequencing (% of total reads identified to genus level). Sampling was performed over 32 m
at 0-1 m (11 trials for total DNA, 4 trials for PMA-treated DNA), 3-6 m (13 trials), 7-10 m (13 trials),
13-15 m (13 trials), 18-20 m (11 trials), 24 m (7 trials) and 30-32 m (5 trials) time points.

0-1m

Age (month)

Growpoftoa  (owln=ti, (PR (T 1 ot o P
PMA n=4) }

ézct:)lwms PP 9785+ 0.89a4 6047 £5.104  26.83 +6.750A 1207 £2.550A 1472 +4.67<eA 290+ 137¢A 478 £2.97iA

i;;;ff:“"s PP 97,05+ 0.772n 24.62+5.078  7.80+3.16e 211+1de®  4.06+ 1.674p 444+351dA 01500504

NSLAB Total 1.95 +0.892A 38.03+5.05%A  71.67 +6.78 84.55+2.874A 8437 +475¢eA 9469 +18A 8419 +4.2deA

NSLAB Viable 2.92 +0.7604 724849758 9125+ 3.4308 92.89£2.12¢8  92.91 +2.43c8 9438 +345¢A  90.54 +1.720A

* Different lower case letters (a-f) indicate significant differences between age groups within the
same trial (p < 0.05) The statistical comparisons were carried out using Tukey’s Honestly Signifi-
cant Difference test (where there were no violations of the test assumptions for the homogeneity of
variance, Levene’s k - sample comparison of variances or 1 - way ANOVA using the Games -
Howell post-hoc analysis where the test assumptions for the homogeneity of variance were vio-
lated). Different capital letters (A and B) indicate significant differences between total and PMA-
treated DNA within the same age group (p < 0.05) identified by “Independent Samples t Test”. £
Cell pellets obtained from cheeses at 0-1 m were not treated with PMA for trials 1-7, 16S rRNA
gene amplicon sequencing data are missing for cheeses from trials 12 and 13 at 0-1 m.
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Table S4. Average relative abundance of Lactococcus spp. using 16S rRNA gene amplicon sequenc-
ing per trial (% of total reads identified to genus level) over a maximum of 32 months of ripening.
a. total and b. Sampling was performed over a course of 32 m at 0-1 m (11 trials for total DNA, 4
trials for PMA-treated DNA), 3-6 m (13 trials), 7-10 m (13 trials), 13-15 m (13 trials), 18-20 m (11
trials), 24 m (7 trials) and 30-32 m (5 trials) time points.

a.
Age (months)

z::;lber 0-1 4-6 7-10 13-15 18-20 24 30-32
1 93.81+2.12 48" 69,04 +9.27 2 ABC 3376 + 14.90 ab,BCDE 734 + 3 19b. AB 4.80+0.59 b A 3.16 £ 0.53bA 1.07 £0.12b4
2 94.73 +4.26 & ABC  69.53 + 8.22 ab, ABC 42 61 + 6.47 bd, BEF 3.05+0.98¢4 9.01 + 3.57 <d AB 1.50£0.27 <A 1.37+£0.27 <A
3 99.04 £ 0.64 BC  73.04 + 6.56 abBC 7374 +4.61 bF 30.06 +£9.32 be B 44.34 +10.57abc B 0.52+0.18 <A 16.59 £4.05¢<8B
4 99.34 +0.592BC  73.26 +7.00 2 ABC  11.31 + 2.44 b, ABCD 4.87+1.15b48 551 +2.71b4A 1.24+0.390b4 2.85+0.67b B
5 99.59+0.092BC  91.53 +3.88aC 62.00 + 8.72 ac EF 26.44 + 8.67 b AB 3546+ 13.85%b¢ AB 810+ 7.09 b A 2.00+£0.35bB
6 100.0 £0.00 »BC  39.26 + 10.95b.4B 1,50 +(0.35¢<B 3.09+0.99¢<4B 3399 +11.82bAB (.74 +(0.23¢c4A -
7 99.63 +0.282BC  66.58 + 8.77 b ABC 8.59 + 2.75 ¢ ABC 14.50 £ 7.17 ¢ AB 0.04 £0.02¢4 1.65+0.39¢4 -
8 99.82+0.022¢C 79.21 + 6.15bBC 12.65 + 4.86 ¢ ABCD 4.74+1.91AB 12.55 +£2.28 < AB - -
9 99.94+0.042C  33.45+9.78b4A 11.87 £1.25¢4BCD, 19,13 +3.12abAB 216 +2cA - -
10 98.72+0.902BC  61.61 +15.33 b, ABC 36,98 + 13.36 b CPE 14,00 + 5.37 ¢ AB 8.28 +1.73 ¢ AB - -
11 91.73+1.8224A  33.83+7.93bc A 48.28 +10.48 b EF 13.33 £2.74 cd, AB 5.75+1.054.4 - -
12 - 50.81 +12.604BC  (0.07 +£0.02b 4 15.45 +7.69b AB - - -
13 - 45.00 + 8.822 AB 5.45 +1.46b ABC 0.90 £0.15> 4 - - -

b.

Age (months)

::Iillber 0-1f 3-6 7-10 13-15 18-20 24 30-32
1 - 30.84 £ 9.07bc AB 7.98 +3.2bc A 0.37 £ 0.07be A 0.44 £0.04b A 0.35+0.06<4  0.03 +0.03¢4
2 - 19.60 + 6.98 2 AB 1.79£0452 4 0.76 £ 0.34b> A 0.24 £ 0.09b A 2.36 £ 0.360> A 0.10 £ 0.06> A
3 - 37.75+10.71b< AB 3871 + 8.56b B 4.34 +£3.07bc A 3.32+£2.75bcA 0.88 £ 0.66<A  0.30 £0.04¢<4
4 - 21.34 +7.4b AB 0.98 £ 0.45b A 0.08 £ 0.04b A 0.11 £ 0.05> 4 0.24 +£0.22bA 0.15+0.03b A
5 - 51.44 +11.22b8  17.25+6.36b4 4.88 £2.34b.A 1.64 £ 0.6b4 18.39 £10.56b4  0.19£0.11b4
6 - 0.13 +0.032 A 0.23+0.05a4 0.02+0a4 9.78 +5.49a A 0.11+0.08 4 -
7 - 22.32 +7.58b AB 0.31+£0.092 4 0.75+0.2324 1.20+£0.2324 0.01 £0.0124 -
8 99.68 + 0.06a A 58.02+9.04bB 254 +1.5¢A 0.06 £0.03 <4 10.85+0.92¢4 - -
9 99.89 +0.07a A 4.34 +£3.14> 4 2.04 £1.03>A 197 £0.51bA 16.08 + 8.95b A - -
10 99.90 + 0.042 4 34.68 +15.28b 4B 20.52 +10.12b AB 0.80 £ 0.49¢4 0.52+0.12¢4 - -
11 88.71+2.89a4A 5.31+1.73bA 7.02+2.23b.A 0.50 +0.22b. A 0.45+0.10b.A - -
12 - 29.85+12.12 4B 1.51 £0.48bA 12.83 £8.11b4 - - -
13 - 446+1.4724 0.53 +0.28b A 0.13+0.06> 4 - - -

* Different lower case letters (a-d) indicate significant differences between age groups within the
same trial (p £0.05) and different capital letters (A-F) indicate significant differences between trials
within the same age group (p < 0.05) over trials. The statistical comparisons were carried out using
Tukey’s Honestly Significant Difference test (where there were no violations of the test assump-
tions for the homogeneity of variance, Levene’s k - sample comparison of variances or 1 - way
ANOVA using the Games - Howell post-hoc analysis where the test assumptions for the homoge-
neity of variance were violated). Data are the mean values + standard error from at least three sep-
arate samples.  Cheeses at 0-1 m were not treated with PMA for samples from trials 1-7, while 16S
rRNA gene amplicon sequencing data are missing for cheeses from trials 12 and 13 at 0-1 m.
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Table S5. Average relative abundance of NSLAB using 16S rRNA gene amplicon sequencing per
trial (% of total reads identified to genus level per trial) over a maximum of 32 months of ripening.
a. total DNA and b. DNA from PMA-treated cells. Sampling was performed over a course of 32 m
at 0-1 m (11 trials for total DNA, 4 trials for PMA-treated DNA), 3-6 m (13 trials), 7-10 m (13 trials),
13-15 m (13 trials), 18-20 m (11 trials), 24 m (7 trials) and 30-32 m (5 trials) time points.

a.
Age (months)

I}:;:Ler 0-1 4-6 7-10 13-15 18-20 24 30-32
1 5.81 +1.97a BC 29.65 + 8.88 ABC  65.82 + 14.78abe, BCDEF 9] 69 + 3.15bc AB 93.80 £ 0.82b B 89.97 £ 0.95bc A 85.70 £1.15¢ 4
2 5.08 + 4.16 2 ABC 28.95+8.18. ABC 53 86 +7.19pd ABCD 9625+ 1.11¢B 90.99 + 3.57<dB 98.05+0.34¢4 88.70 £ 0.44 4 A
3 0.90 + 0.6 4B 24.01 +£7.053bABC 2393 +5.13bA 64.58 + 8.56b A 53.09 +10.092¢4 9576 £1.02¢4 6792 £3.6¢8
4 0.66 + 0.59 2 AB 26.74+7.002ABC  88.69 +2.44bc EFG 93,60 + 1.29bc B 94.27 +2.76bc B 98.69 +0.38b A 86.80 +1.99¢B
5 0.24 £0.0524 793 +3.8724 37.32 + 8.54 b, AB 70.75 + 8.44 bc AB 64.20 + 13.82¢ AB 90.98 £ 6.86¢< 4 91.83 £1.14¢B
6 0.01£0.0024 57.31£10.35>BC  96.84 +(0.354 FG 91.92+£1.91d B 65.40 +11.76bAB 9743 +1.334d A -
7 0.34 £0.292 AB 32.43 £8.93bABC  89.92 +2.67 ¢ EFG 81.18 £7.63 ¢ AB 99.37 £0.30¢ B 86.41 £2.02¢4 -
8 0.12+0.0124 18.83 £5.622 4B 84.88 £ 5.05b DEFG 93,85+ 1.89b B 85.58 +2.87b AB - -
9 0.03 +0.02a 4 66.16 +9.89b ¢ 82.85 +2.03bc CDEFG 7794 +3.29bc AB 96,08 +2.33¢B - -
10 0.04+£0.0122 36.88 +14.942b ABC - 6279 + 13.38 b, BCDE 85,00 + 4.73 < AB 91.36 +1.72¢B - -
11 8.22+1.812C 64.60 +7.89bC 50.84 +10.58 > ABC 74 33 + 4.43 bc AB 93.90+1.02¢8 - -
12 - 47.35+12.97ABC 9973 +(0.04> G 82.42 +7.481 AB - - -
13 - 53.60 £9.152 BC 94.20 £ 1.49 EFG 95.70 £ 0.62b B - - -

b.

Age (months)

::;lber 0-1% 3-6 7-10 13-15 18-20 24 30-32
1 - 66.10 £9.21>4BC 9176 +3.2228B 99.06 +£0.332 8 98.77 +0.322 A 97.07 £0.7124 91.47 +1.472 A8
2 - 79.21 +7.553b ABC 9710+ 0.842 B 98.97 £0.442B 99.76 + 0.092 A 97.49 +0.362 A 91.07 £ 0.55b AB
3 - 56.09 + 13.11abc ABC 56,62 +11.03bc A 91.78 +3.3bc B 90.23 +3.24 be A 9716 £1.11bA 83.92+1.61c4
4 - 76.35+7.572ABC 9902 +0.4428B 99.29+£0.4128B 99.72 + 0.052 A 99.49 +0.324 92.48 £2.602B
5 - 4752 +11.06248 8227 +6.3425 93.29 £2.3728B 76.18 +9.342 4 80.69 +10.28 24 93.74+1.6228
6 - 99.74 +0.052 ¢ 99.58 +0.0728 86.95 + 5.47 2 AB 89.05+5.9a4 96.78 £1.492 4 -
7 - 76.79 +7.992 ABC 9921 +(.23b B 96.44 098 98.33 +0.27b. A 86.39 +2.60 20 A -
8 0.32+0.0624 39.33+£8.52bA 96.61 +£1.69¢B 99.56 +0.06 B 88.19£0.88¢4 - -
9 0.06 £0.0524 89.25 + 6.97 be BC 97.04 +1.25¢8 73.63 £ 4.58b A 83.41 + 8.84bc A - -
10 0.03+0.0224 64.28 +£15.220ABC 78,93 +10.21bAB 9740 + 0.93 b B 99.22 +£0.164 - -
11 11.28 £2.89a 4 84.43 +4.2bBC 90.74 +2.35b¢ B 88.50 £ 0.34bc 2B 99.20 + (.07 A - -
12 - 68.40 +12.6724BC 98,07 £ 0.57 B 85.18 +7.912 4B - - -
13 - 94.79 £1.73aC 99.32 £0.252b,B 97.52 +0.60® B - - -

* Different lower case letters (a-d) indicate significant differences between age groups within the
same trial (p £0.05) and different capital letters (A-G) indicate significant differences between tri-
als within the same age group (p < 0.05). The statistical comparisons were carried out using_
Tukey’s Honestly Significant Difference test (where there were no violations of the test assump-
tions for the homogeneity of variance, Levene’s k - sample comparison of variances or 1 - way
ANOVA using the Games - Howell post-hoc analysis where the test assumptions for the homoge-
neity of variance were violated). Data are the mean values + standard error from at least three sep-
arate samples. Data are the mean values + standard error from at least three separate samples.
Cheeses at 0-1 m were not treated with PMA for samples from trials 1-7, while 16S rRNA gene am-

plicon sequencing data are missing for trials 12 and 13 at 0-1 m.
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Table S6. Number of ASVs, a. Non-filtered dataset (a total of 3,491 ASVs) and b. Filtered dataset at
0.1% abundance in over 10% of the samples (a total of 742 ASVs).

a.
Taxonomy Number of ASVs
Lactococcus 133
Lacticaseibacillus 520
Latilactobacillus 133
Paucilactobacillus 126
Pediococcus 88
Secundilactobacillus 120
Streptococcus 198
Weissella 233
Enterobacter 165
Other taxa 1775
b.
Taxonomy Number of ASVs
Lactococcus 55
Lacticaseibacillus 182
Latilactobacillus 76
Paucilactobacillus 54
Pediococcus 51
Secundilactobacillus 81
Streptococcus 53
Weissella 97
Enterobacter 93

Table S7. Total number of ASVs for Lactococcus spp. and Lacticaseibacillus spp. across 13 trials.
Taxonomic Group Total Average SD
Lactococcus spp. 133 100 +13.9
Lacticaseibacillus spp. 520 378 164.6

Table S8. Number of ASVs for Lactococcus spp. and Lacticaseibacillus spp. for each of 13 trials.

Trial number Lactococcus  Lacticaseibacillus

1 86 297
2 101 391
3 109 433
4 107 432
5 112 462
6 118 443
7 116 436
8 96 354
9 99 391
10 81 285
1 90 297
12 111 396
13 74 297




