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Supplemental Figure S1. Maximum likelihood phylogenetic tree of representative 16S rDNA sequence
types (ST) isolated from 10 HTST pasteurized fluid milk processing facilities from Reichler et al. (2018)
study used to select isolates for growth. The black circle next to select ST indicates the isolates used to
collect growth data in skim milk broth. The number following FSL is an isolate identification number and
the data for these isolates are available in the Food Microbe Tracker database
(http://www.foodmicrobetracker.com).
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o ST 13|FSL R10-0056|Pseudomonas ®
| ST 67|FSL R10-0807|Pseudomonas
ST 111|FSL R10-1845| Pseudomonas
#11 ST 39|FSL R10-0400|Pseudomonas
aa | ST 14|FSL R10-0064|Pseudomonas
ST 11|FSL R10-0054|Pseudomonas
#il ST 87|FSL R10-1247|Pseudomanas
ST 80|FSL R10-1110|Pseudomonas.
ST 15|FSL R10-0067|Pseudomonas
T 60|FSL R10-0763|Pseudomonas
ST 52|FSL R10-0553|Pseudomonas &
“ST 112|FSL R10-1904|Pseudomonas
ST 21|FSL R10-0133|Pseudomonas
ST 108|FSL R10-1768|Pseudomonas
ST 129|FSL R10-2459 |Pseudomonas
ST 106|FSL R10-1759|Pseudomonas
ST 90|FSL R10-1296|Pseudomonas
°ST 22|FSL R10-0134|Pseudomonas
ST 8|FSL A6-1334|Pseudemonas
ST 77|FSL R10-0946|Pseudomonas
ST 82|FSL R10-1130|Pseudomonas
ST 78|FSL R10-0950|Pseudomonas
ST 10|FSL R10-0016|Pseudomonas
ST 57|FSL R10-0708|Pseudomonas
ST 24|FSL R10-0151|Pseudomonase
ST 85|FSL R10-1225|Pseudomonas
ST 23|FSL R10-0908|Pseudomonase
ST 119|FSL R10-2122|Pseudomonas
ST 100|FSL R10-1432|Pseudomonas @
T 73|FSL R10-0890|Pseudomonas
146|FSL R10-3215|Pseudomonas
ST 16|FSL R10-0077|Pseudomonas
°ST 59|FSL R10-0743|Pseudomonas
"ST 132|FSL R10-2581|Pseudomonas
ST 148|FSL R10-3278|Pseudomonas
ST 107|FSL R10-1763|Pseudomonas
/ST 64|FSL R10-0788|Pseudomonas
2T 95|FSL R10-1348|Pseudomonas
ST 97|FSL R10-1364|Pseudomonas
g 51|FSL R10-0549|Pseudomonas
ST 35|FSL R10-0381|Pseudomonas
BT 131|FSL R10-3178|Pseudomonas
ST 33|FSL R10-0374|Pseudomonas
ST 115|FSL R10-1997|Pseudomonas
ST 12|FSL R10-0055|Pseudomenas
ST 9|FSL R10-0084|Pseudomonas @
°ST 20|FSL R10-0128|Pseudomonas
o7 62|FSL R10-0774|Pseudomonas
ST 88|FSL R10-1252|Pseudomonas
/a1 ST 83|FSL R10-1196|Pseudomonas
ST 6|FSL R10-0990|Pseudomonas &
ST 50|FSL R10-0538|Pseudomonas
- ST 117|FSL R10-2013|Pseudomonas
ST 116|FSL R10-2011|Pseudomonas
ST 127|FSL R10-2437|Pseudomonas
&T 128|FSL R10-2483|Pseudomonas
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o ST 150|FSL R10-3339|Janthincbacterium
24 ST 43|FSL R10-0490|Janthinobacterium
ST 19|FSL R10-0126Janthinabacterium
ST 76|FSL R10-0933 |Janthinobacterium
ST 102|FSL R10-1587Janthinobacteriume
ST 101|FSL R10-1579|Janthinobacterium
100 ST 149|FSL R10-3331|Janthinobacterium
ST 72|FSL R10-0865|Massilia
E ST 3|FSL A6-1114|Limnohabitans
L5 ST 4|FSL A6-1116|Comamonas
ST 54|FSL R10-0587 |Comamonas
ST 93|FSL R10-1345|Buttiauxella
5T 49|FSL R10-0532|Buttiauxella
ST 48|FSL R10-0531|Buttiauxella®
55T 53|FSL R10-0570| Enterobacter
T 66|FSL R10-0799|Cedecea
T 89|FSL R10-1284|Pantoea
9 75|FSL R10-0941|Pantoea ®
ST 145|FSL R10-3207| Leclercia
D ST 144|FSL R10-3206|Buttiauxella
55T 46| FSL R10-0506 |Citrobacter
ST 94|FSL R10-1346|Citrobacter
ST 18|FSL R10-0088|Citrobacter
ST 86|FSL R10-1229|Klebsiella
1+ BT 5|FSL A6-1122|Citrobacter
ST 113|FSL R10-1908| Citrobacter
T 71|FSL R10-0859|Raoultella/Kluyvera
T 34|FSL R10-0377|Kluyvera
ST 63|FSL R10-0777|Raoultella
ST 17|FSL R10-1099] Lelliottia &
ST 122|FSL R10-1907|Serratia
ST 79|FSL R10-1035|Hafnia
ST 36|FSL R10-3286|Hafniae
*ST 37|FSL R10-0388|Hafnia
ST 38|FSL R10-0392|Hafnia
, ST 68|FSL R10-0814|Rahnella
a‘eST 65|FSL R10-0793|Rahnella
ST 143|FSL R10-3126|Rahnella
T 40|FSL R10-0401 |Hafnia
T 96|FSL R10-1351 |Hafnia
fe T 91|FSL R10-1341 |Hafnia
99|FSL R10-1382|Hafnia
5 ST 56|FSL R10-0701|Rahnellas
2| ST 134|FSL R10-2630|Obesumbacterium
«2[1ST 133|FSL R10-2608|Obesumbacterium/Hafnia
ST 135FSL R10-2633|Obesumbacterium/Hafnia
ST 98|FSL R10-1369|0besumbacterium
ST 84|FSL R10-1209|Obesumbacterium
E ST 120|FSL R10-2124|Serratia
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5T 61|FSL R10-0767| Serratia
- ST 92|FSL R10-1344|Serratia®
4T 147|FSL R10-3240|Serratia
T 42|FSL R10-0482|Hafnia
“1,ST 110|FSL R10-1844|Obesumbacterium
ST 81|FSL R10-1113|Obesumbacterium @

* ST 141|FSL R10-3102| Hafnia

ST 114|FSL R10-1982|Yersinia
"ST 74|FSL R10-0891 | Yersinia

ST 47|FSL R10-0530|Shewanella
ST 7|FSL A6-1251|Aeromonas

T 70|FSL R10-0846 |Acinetobacter

T 2|FSL R10-238B1 |Acinetobactere

7 ST 1|FSL A6-1108|Acinetobacter
ST 30|FSL R10-0239|Psychrobacter

ST 41|FSL R10-1181|Stenotrophomonase
ST 105|FSL R10-1738|Brevundimonas

ST 125|FSL R10-2324|Sphingobacterium

T 142|FSL R10-3203|Sphingobacterium

ST 109|FSL R10-1840|Chryseobacterium
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Supplementary Figure S2. Initial validation of simulated concentration of PPC organisms (logio CFU/mL) in fluid milk per half-gallon at (A) 7 d
and (B) 10 d of storage at 6°C (solid line) and actual concentrations of PPC organisms in fluid milk per half-gallon at 7 d and 14 d of storage at
6°C, based on commercial fluid milk samples tested as part of the VVoluntary Shelf life Program (VSL,; dashed line). In (B) there is a peak around 8
logio CFU/mL for the simulated concentration of PPC organisms which can be explained by the ST reaching its Nmax concentration. This initial
validation was conducted using the model before applying the adjustment factor of 0.684 for maximum growth rate.
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Supplemental Table S1. Sensitivity analysis of initial microbial concentration, lag, Mmax_adj, frequency,
and storage temperature. Baseline is the model where no changes have been made to the individual
parameters and serves as the benchmark to compare in the sensitivity analysis. Percent change of 0
represents the baseline model in which the other parameters were compared to. Positive percent change
represents a change to the parameter that will decrease shelf life or increase spoilage due to PPC.
Negative percent change represents a change to the parameter that will increase shelf life or reduce

spoilage due to PPC.

Parameter Percent Change Percentage >20,000 Percentage >20,000

CFU/mL at day 7 CFU/mL at day 10
Baseline 0 34.32% 56.18%
Adjusted maximum growth rate -60 4.97% 12.64%
Adjusted maximum growth rate -40 13.44% 23.08%
Adjusted maximum growth rate -20 23.73% 43.46%
Adjusted maximum growth rate 20 44.09% 65.96%
Adjusted maximum growth rate 40 52.65% 73.04%
Adjusted maximum growth rate 60 59.88% 78.14%
Frequency -60 45.78% 68.39%
Frequency -40 41.03% 63.78%
Frequency -20 37.81% 60.59%
Frequency 20 31.34% 53.32%
Frequency 40 26.19% 47.64%
Frequency 60 24.45% 45.35%
Initial microbial concentration -60 26.00% 48.45%
Initial microbial concentration -40 28.47% 51.08%
Initial microbial concentration -20 31.34% 53.65%
Initial microbial concentration 20 37.37% 58.67%
Initial microbial concentration 40 40.36% 61.12%
Initial microbial concentration 60 43.21% 63.38%
Lag -60 31.25% 52.80%
Lag -40 32.21% 53.89%
Lag -20 33.23% 55.02%
Lag 20 35.44% 57.36%
Lag 40 36.59% 58.53%
Lag 60 37.81% 59.73%
Storage temperature -60 14.27% 26.39%
Storage temperature -40 19.26% 34.83%
Storage temperature -20 25.91% 45.08%
Storage temperature 20 44.25% 66.89%
Storage temperature 40 55.17% 75.99%
Storage temperature 60 65.58% 83.04%

The results from the lag parameter were inverted to go in the same direction as the other parameters (e.g.,
for Figure 3a., the -60 percent change should not be interpreted as a 60 percent decrease in lag. The
negative percent change represents a change in the parameter that will increase shelf life and thus should

be interpreted as a 60 percent increase in shelf life (i.e., 60 percent increase in lag).





