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PRINCIPLE OF THE METHOD (1)

The foodproof Listeria monocytogenes Detection Kit provides a rapid detection method for the testing of enrichment cultures inoculated with food samples that are
potentially contaminated with Listeria monocytogenes. The ability to obtain a rapid result is particularly important due to the perishable nature of the potentially
contaminated foods. Beyond supplying a rapid result, the LightCycler Carousel-Based System provides superior detection sensitivity and specificity to the food
industry and eliminates the need for time-consuming traditional detection methods. This type of organism detection also minimizes the risk of sample contamination
and false-positive results. The foodproof Listeria monocytogenes Detection Kit is used to qualitatively detect Listeria monocytogenes DNA in raw material and food
samples. The kit provides primers and Hybridization Probes (for sequence-specific detection), ready-to-use amplification and detection reagents, and a control
template to ensure accurate performance of PCR, using a hot start methodology on the LightCycler Carousel-Based System. To ensure maximum reliability of the kit,
an Internal Control (IC) has been added to the foodproof Listeria monocytogenes Detection Mix (vial 1) that will prevent misinterpretation of false-negative results
due to inhibition of the amplification. Hybridization Probes were designed to bind specifically to the IC, allowing detection in channel F3 (LightCycler Software 3.5 and
versions below) or 705 (LightCycler Software 4.x), whereas the Listeria monocytogenes DNA is detected in channel F2 (LightCycler Software 3.5 and versions below) or
640 (LightCycler Software 4.x). In case of a negative result due to inhibition of amplification by the sample DNA of interest, the amplification of the IC is suppressed as
well. Whereas a negative result for the sample DNA of interest and amplification of the IC, clearly indicates the absence of Listeria monocytogenes DNA in the
sample. The kit minimizes contamination risk and contains all reagents (except for template DNA) needed for detection of Listeria monocytogenes DNA. The
foodproof Listeria monocytogenes Detection Kit is specifically adapted for PCR in glass capillaries using the LightCycler® Carousel-Based System. Primers and
Hybridization Probes provide specific detection of Listeria monocytogenes DNA in food preparations. The kit described in this Instruction Manual has been developed
for the LightCycler Carousel-Based System.

DISCUSSION OF THE ORIGINAL VALIDATION STUDY (1)

Highest detection sensitivity is very important for pathogens like Listeria monocytogenes because smallest contamination can cause the most fatal consequences for
all involved persons and also for the involved food company. Real-time PCR delivers highest degrees of accuracy because by specific DNA amplification detection of
very low cell copy numbers is possible. This could be confirmed by comparing the foodproof Listeria monocytogenes Detection Kit with the official BAM/FDA and
USDA/FSIS reference methods. After 48 hours of enrichment inall 15 Listeria monocytogenes relevant food groups inoculations with higher and lower amounts of
Listeria monocytogenes were detectable in an equal manner (sometimes even better but this was not confirmed by the reference method) with the LightCycler
method than with the reference methods. Some food groups are generally more problematic than others. They show a high background flora that can overgrow the
Listeria monocytogenes colonies on selective microbial agars and makes PCR analysis difficult because of the low amount of specific cells. The here described
performance of the alternative method shows that also these food types are safely detectable with the foodproof Listeria monocytogenes Detection Kit.

By excluding more than 59 related bacteria strains, the exclusivity of the method was underlined (60 isolates tested as DNA extracts and 30 as pure cultures). Also,
the inclusivity of the foodproof Listeria monocytogenes Detection Kit was proven. There was no failure by testing more than 100 Listeria monocytogenes strains of all
serotypes (102 isolates tested as DNA extracts and 50 as pure cultures enriched in the appropriate USDA and BAM media).

Table 15.10a: Total number of 50 cultured Listeria monocytogenes strains tested for Inclusivity (1)

Listeria monocytogenes isolates Sources Test frequency Test result
Listeria monocytogenes 1/2a SLCC 4955 7
SLCC 6204
SLCC 7053
SLCC 7149
SLCC 7150
SLCC 7163
ATCC 19111
Listeria monocytogenes 1/2b SLCC 6031 3
SLCC 7059
SLCC 7151
Listeria monocytogenes 1/2c SLCC 4950 3
SLCC 6793
ATCC 19112
Listeria monocytogenes 3a SLCC 4949 2
ATCC 19113
Listeria monocytogenes 3b SLCC 2540 3
SLCC 7140
SLCC 7381
Listeria monocytogenes 3c SLCC 2479 1
Listeria monocytogenes 4a SLCC 5069
SLCC 5070
ATCC 19114
Listeria monocytogenes 4ab SLCC 7065 3
SLCC 7069
SLCC 7083

all isolates were
positive tested
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Listeria monocytogenes 4b ATCC 19115 14
SLCC 4013
SLCC 7056
SLCC 7060
SLCC 7061
SLCC 7067
SLCC 7070
SLCC 7071
SLCC 7073
SLCC 7074
SLCC 7075
SLCC 7194
SLCC 7370
SLCC 7372
Listeria monocytogenes 4c ATCC 19116 3
SLCC 4925
SLCC 4954
Listeria monocytogenes 4d SLCC 2375 3
SLCC 4926
ATTC 19117
Listeria monocytogenes 4e ATTC 19118 1
Listeria monocytogenes 7 SLCC 2482
Listeria monocytogenes unknown EgDSLCC 5
SLCC 53
DSM 20600
(SLCC = Seeliger's Listeria Culture Collection, c/o Klinikum der Stadt Mannheim, Fakultat fir Klinische Medizin der Universitat Heidelberg, Institut fir Medizinische
Mikrobiologie und Hygiene, Mannheim, Germany)

Table 15.10b: Total number of 102 Listeria monocytogenes DNA extracts tested for Inclusivity (1)

Listeria monocytogenes isolates Sources Test frequency Test result
Listeria monocytogenes 1/2a SLCC 4955 16
SLCC 6204
SLCC 7149
SLCC 7150
SLCC 7153
SLCC 7163
SLCC 7165
SLCC 7195
SLCC 7196
SLCC 7197
SLCC 7198
SLCC 7973
SLCC 7053
SLCC 7054
SLCC 7055
ATCC 19111
Listeria monocytogenes 1/2b SLCC 6031 7
SLCC 7151 all isolates were
SLCC 7152 positive tested
SLCC 7163
SLCC 7354
SLCC 7367
SLCC 7059
Listeria monocytogenes 1/2c SLCC 4950 7
SLCC 6793
SLCC 7154
SLCC 7290
SLCC 7352
SLCC 7355
ATCC 19112
Listeria monocytogenes 3a SLCC 4949 4
SLCC 7135
SLCC 7179
ATCC 19113
Listeria monocytogenes 3b SLCC 2540 3
SLCC 7140
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SLCC 7381
Listeria monocytogenes 3c SLCC 2479 1
Listeria monocytogenes 4a SLCC 5069 3
SLCC 5070
ATCC 19114
Listeria monocytogenes 4ab SLCC 7083 3
SLCC 7065
SLCC 7069
Listeria monocytogenes 4b ATCC 19115 42
SLCC 788
SLCC 4013
SLCC 7056
SLCC 7057
SLCC 7058
SLCC 7060
SLCC 7061
SLCC 7062
SLCC 7063
SLCC 7064
SLCC 7066
SLCC 7067
SLCC 7068
SLCC 7070
SLCC 7071
SLCC 7072
SLCC 7073
SLCC 7074
SLCC 7075
SLCC 7076
SLCC 7077
SLCC 7078
SLCC 7079
SLCC 7080
SLCC 7081
SLCC 7082
SLCC 7084
SLCC 7085
SLCC 7086
SLCC 7087
SLCC 7089
SLCC 7090
SLCC 7091
SLCC 7092
SLCC 7139
SLCC 7194
SLCC 7356
SLCC 7370
SLCC 7371
SLCC 7372
SLCC 7374
Listeria monocytogenes 4c ATCC 19116 7
SLCC 4925
SLCC 4954
SLCC 6277
SLCC 6813
SLCC 6821
SLCC 6823
Listeria monocytogenes 4d SLCC 2375 4
SLCC 4926
SLCC 4952
ATTC 19117
Listeria monocytogenes 4e ATTC 19118 1
Listeria monocytogenes 7 SLCC 2482
Listeria monocytogenes unknown EgDSLCC 5835 3
SLCC 53
NCTC 10528
(SLCC = Seeliger's Listeria Culture Collection, c/o Klinikum der Stadt Mannheim, Fakultat fur
Klinische Medizin der Universitdt Heidelberg, Institut fir Medizinische Mikrobiologie und
Hygiene, Mannheim, Germany)
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Table 15.11a: Total number of cultured bacteria strains tested for exclusivity (1)

No. Strain Source Test result
1 Acetobacter pasteurianus DSM 3509 negative
2 Achromobacter (Alcaligenes) DSM 30026 negative

xylosoxidans subsp. denitrificans

3 Acinetobacter calcoaceticus DSM 1139 negative
4 Bacillus cereus own isolate negative
5 Brochothrix campestris DSM 4712 negative
6 Brochothrix thermospacta DSM 20171 negative
7 Corneybacterium pisciola DSM 20730 negative
8 Citrobacter freundii own isolate negative
9 Corynebacterium glutamicum DSM 20300 negative
10 Enterococcus faecalis DSM 20478 negative
11 Kurthia zopfii DSM 20580 negative
12 Listeria grayi SLCC 20596 negative
13 Listeria grayi DSM 20601 negative
14 Listeria innocua DSM 20649 negative
15 Listeria innocua NCTC 10528 negative
16 Listeria ivanovii subsp. ivanovii DSM 20750 negative
17 Listeria ivanovii SLCC 2028 negative
18 Listeria seeligeri SLCC 7307 negative
19 Listeria welshimeri SLCC 5877 negative
20 Listeria welshimeri SLCC 768 negative
21 Megasphaera elsdenii ATCC 17753 negative
22 Micrococcus luteus own isolate negative
23 Moraxella catarrhalis DSM 9143 negative
24 Planococcus kocurii DSM 20474 negative
25 Plesiomonoas shigelloides DSM 8224 negative
26 Proteus vulgaris DSM 5140 negative
27 Pseudomonas aeruginosa ATCC 10145 negative
28 Serratia marcescens DSM 1636 negative
29 Sporosarcina ureae DSM 2281 negative
30 Staphylococcus aureus subsp. aureus DSM 20231 negative

(DSM = German Collection of Microorganisms, ATCC = American Type Culture Collection, NCTC = National
Collection of Type Cultures)
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Table 15.11b: Total number of bacterial DNA extracts tested for exclusivity (1)

No. Strain Source Test result
1 Acetobacter pasteurianus DSM 3509 negative
2 Achromobacter (Alcaligenes) DSM 30026 negative
xylosoxidans subsp. denitrificans
3 Acinetobacter calcoaceticus DSM 1139 negative
4 Aeromonas hydrophila subsp. DSM 30188 negative
anaerogenes
5 Bacillus alcalophilus DSM 485 negative
6 Bacillus badius own isolate negative
7 Bacillus cereus own isolate negative
8 Bacillus firmus DSM 12 negative
9 Bacillus stearothermophilus DSM 456 negative
10 Brevundimonas vesicularis DSM 7226 negative
11 Brochothrix campestris DSM 4712 negative
12 Brochothrix thermospacta DSM 20171 negative
13 Brochothrix thermospacta DSM 20599 negative
14 Carnobacterium piscicola DSM 20730 negative
15 Citrobacter freundii own isolate negative
16 Clostridium perfringens own isolate negative
17 Corynebacterium glutamicum DSM 20300 negative
18 Delftia (Comamonas) acidovorans DSM 39 negative
19 Enterobacter cloacae DSM 30054 negative
20 Enterococcus faecalis DSM 20478 negative
21 Erysipelothrix rhusiopathiae DSM 5055 negative
22 Escherichia coli NCTC 12790 negative
23 Escherichia coli (0157:H7) ATCC 43895 negative
24 Jonesia denitrificans DSM 20603 negative
25 Klebsiella pneumoniae subsp. pneumoniae ATCC 13883 negative
26 Kurthia zopfii DSM 20580 negative
27 Lactobacillus casei DSM 20011 negative
28 Lactobacillus delbrueckii subsp. lactis DSM 20072 negative
29 Lactobacillus hilgardii DSM 20051 negative
30 Lactobacillus kefiri DSM 20588 negative
31 Lactobacillus sakei DSM 20494 negative
32 Lactococcus lactis subsp. lactis DSM 20729 negative
33 Leuconostoc mesenteroides subs. mesenteroides DSM 20241 negative
34 Listeria grayi DSM 20596 negative
35 Listeria grayi DSM 20601 negative
36 Listeria innocua DSM 20649 negative
37 Listeria innocua NCTC 10528 negative
38 Listeria ivanovii subsp. ivanovii DSM 20750 negative
39 Listeria ivanovii SLCC 2028 negative
40 Listeria seeligeri DSM 20751 negative
41 Listeria seeligeri SLCC 7307 negative
42 Listeria welshimeri SLCC 768 negative
43 Listeria welshimeri SLCC 5877 negative
44 Macrococcus caseolyticus DSM 20597 negative
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45 Micrococcus luteus own isolate negative
46 Moraxella catarrhalis DSM 9143 negative
47 Pantoea agglomerans own isolate negative
48 Planococcus kocurii DSM 20474 negative
49 Plesiomonoas shigelloides DSM 8224 negative
50 Proteus vulgaris DSM 2140 negative
51 Pseudomonas aeruginosa ATCC 10145 negative
52 Salmonella enterica subsp. enterica (Enteritidis) own isolate negative
53 Serratia marcescens DSM 1636 negative
54 Shewanella putrefaciens DSM 6067 negative
55 Shigella sonnei own isolate negative
56 Sporosarcina ureae DSM 2281 negative
57 Staphylococcus aureus subsp. aureus DSM 20231 negative
58 Streptococcus uberis DSM 20569 negative
59 Weissella confusa DSM 20196 negative
60 Yersinia enterocolitica subsp. enterocolitica DSM 4780 negative

(DSM = German Collection of Microorganisms, ATCC = American Type Culture Collection, NCTC = National
Collection of Type Cultures

Table 15.8: In-house repeatability study summary of 20 food samples tested with PCR and microbiologically according to FDA-BAM or USDA/FSIS.

(1)

No. of positive tested samples .
. . Chi Square
No. of Inoculation Level (MPN)  [Inoculation Level
Food Cultural Values
Samples cells per 25 gram cells per 1 gram ultura Cultural sh
PCR 24h | PCR48h | method &
method 48h
24h
20 5,75 0,23 3 17 8 15 0.5
Raw ground 55 23,25 0,93 6 20 12 17 1.333
chicken?
5 - - 0 0 0 0 0
20 <0,75 <0,03 19 19 19 19 0
Eg‘:l’(l ground 55 275 1 18 20 20 20 0
5 - - 0 0 0 0 0
Gravlax? 20 0,9 0,036 14 16 20 16 0
20 10,75 0,43 20 20 20 20 0
. 5 - - 0 0 0 0 0
(low inocu-
lation level 20 575 0,23 17 17 17 17 0
repeated) 5 = o 0 0 0 0 0
20 5,75 0,23 15 18 16 18 0
Bean sprouts? 20 2,75 0,11 1 20 9 19 0
5 = - 0 0 0 0 0
20 2,3 0,092 17 17 17 17 0
Peanut butter? |20 10,75 0,43 20 20 20 20 0
5 - - 0 0 0 0 0
20 10,75 0,43 16 16 16 16 0
Dried - wholefzg 60 2,40 20 20 20 20 0
eggs
5 - - 0 0 0 0 0
20 5,75 0,23 18 18 18 18 0
Dry whole milk? (20 5,75 0,23 20 20 20 20 0
5 - - 0 0 0 0 0
20 5,75 0,23 19 19 19 19 0
Dry pet food? (20 115 4,6 20 20 20 20 0
5 - - 0 0 0 0 0
Milk chocolate? 20 0,9 0,036 14 14 14 14 0
R PTV 23,25 0,93 20 20 20 20 0
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5 - - 0 0 0 0 0
20 0,75 0,03 14 14 14 14 0
Melon cubes? |20 18,75 0,75 20 20 20 20 0
5 - - 0 0 0 0 0
20 10,75 0,43 19 19 19 19 0
White cabbage? [20 37,5 1,5 20 20 20 20 0
5 - - 0 0 0 0 0
20 5,75 0,23 17 17 17 17 0
Pizza2 20 23,25 0,93 20 20 20 20 0
5 - - 0 0 0 0 0
20 2,75 0,11 0 8 1 0.5
Parsley flakes? |20 23,25 0,93 20 20 20 20 0
5 - - 0 0 0 0 0
Vanilla ice 20 05 0,036 14 4 4 14 0
cream? 20 5,75 0,23 19 19 19 19 0
5 - - 0 0 0 0 0
20 10,75 0,43 12 20 20 20 0
"Harzer" 20 18,75 0,75 19 20 20 20 0
2
roerotor [ : B R I T
level repeated) 20 23 0,092 16 16 16 16 0
5 - - 0 0 0 0 0
20 5,75 0,23 20 20 18 18 0.5
Pollack filet? 20 10,75 0,43 20 20 17 17 1.333
5 - - 0 0 0 0 0
20 1,85 0,074 16 16 16 16 0
Paprika 20 23,25 0,93 20 20 20 20 0
emulsion dye?
5 - - 0 0 0 0 0
20 0,9 0,036 11 11 11 11 0
Spaghetti? 20 2,3 0,092 19 19 19 19 0
5 - - 0 0 0 0 0
20 2,75 0,11 0 5 5 0
Ham? 20 10,75 0,43 3 20 13 19 0
5 - - 0 0 0 0 0
20 5,75 0,23 18 18 18 18 0
Sausage? 20 23,25 0,93 20 20 20 20 0
5 0 0 0 0 0

1: food samples tested according to the USDA/FSIS method
2: food samples tested according to the FDA-BAM method

DISCUSSION OF MODIFICATION VALIDATION APPROVED FEBRUARY 2011 (7)

For this method extension a repeatability study/method comparison with three different food matrixes was accomplished. Moreover, the in- and
exclusivity of the real-time PCR system have been examined with a wide spectrum of different isolates. Therefore the foodproof Listeria monocytogenes Detection
Kit (formerly BIOTECON Diagnostics foodproof Listeria monocytogenes Detection Kit in combination with the foodproof ShortPrep Il Kit were tested on two
different real-time PCR instruments, the LightCycler 480 System from Roche Diagnostics and the Mx3005P from Agilent/Stratagene. The repeatability study
and the inclusivity and exclusivity studies gave the expected results. No deviations occurred all results were within the expected range.
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Inclusivity (7)

Strain ID Serotype Year Country Continent Source Source Details
SLCC5835 1/2a 1983 Canada North America

SLCC6204 1/2a 1985 | Norway Europe animal sheep
SLCC7053 1/2a 1986 | Switzerland Europe

SLCC7054 1/2a 1986 | Switzerland Europe

SLCC7055 1/2a 1986 | Switzerland Europe

SLCC7149 1/2a 1986 | Austria Europe food cheese
SLCC7150 1/2a 1986 | Austria Europe food cheese
SLCC7163 1/2a 1986 | Switzerland Europe

SLCC7165 1/2a 1986 | Switzerland Europe

SLCC7195 1/2a 1986 | Switzerland Europe human new born
SLCC7196 1/2a 1986 | France Europe

SLCC7197 1/2a 1986 | Austria Europe food cheese
SLCC7198 1/2a 1986 | Austria Europe food cheese
SLCC7973 1/2a

SLCC6031 1/2b 1984 France Europe animal mouse
SLCC7059 1/2b 1986 | Switzerland Europe

SLCC7151 1/2b 1986 | Austria Europe animal roe
SLCC7152 1/2b 1986 | Austria Europe animal roe
SLCC7354 1/2b 1986 | Austria Europe food cheese/meat
SLCC7367 1/2b 1986 | Switzerland Europe human

SLCC6793 1/2c 1986 UK Europe human

SLCC7154 1/2c 1986 | Switzerland Europe

SLCC7290 1/2c 1986 | Germany Europe human

SLCC7352 1/2¢ 1986 | Switzerland Europe animal chicken
SLCC7355 1/2c 1986 | Austria Europe food cheese/meat
SLCC4949 3a

SLCC7135 3a 1986 | Austria Europe food cheese
SLCC7179 3a 1986 | Austria Europe food cheese
SLCC2540 3b 1956 | USA North America human new born
Strain ID Serotype Year Country Continent Source Source Details
SLCC7140 3b 1986 Austria Europe food cheese
SLCC7381 3b 1987 Switzerland Europe

SLCC2479 3c 1966

SLCC5069 4a 1977 Germany GDR Europe

SLCC5070 4a 1977 Germany GDR Europe

SLCC788 4a 1958 animal hare
SLCC7064 4ab 1986 Denmark Europe

SLCC7069 4ab 1986 Denmark Europe

SLCC7083 4ab 1986 Denmark Europe

SLCC2375 4b 1953 Germany Europe human

SLCC4013 4b 1973 Germany Europe human

SLCC7056 4b 1986 Switzerland Europe

SLCC7057 4b 1986 Switzerland Europe

SLCC7058 4b 1986 Switzerland Europe

SLCC7060 4b 1986 Switzerland Europe

SLCC7061 4b 1986 Denmark Europe

SLCC7062 4b 1986 Denmark Europe

SLCC7063 4b 1986 Denmark Europe

SLCC7064 4b 1986 Denmark Europe

SLCC7066 4b 1986 Denmark Europe
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SLCC7067 4b 1986 Denmark Europe

SLCC7068 4b 1986 Denmark Europe

SLCC7070 4b 1986 Denmark Europe

SLCC7071 4b 1986 Denmark Europe

SLCC7072 4b 1986 Denmark Europe

SLCC7073 4b 1986 Denmark Europe

SLCC7074 4b 1986 Denmark Europe

SLCC7075 4b 1986 Denmark Europe

SLCC7076 4b 1986 Denmark Europe

SLCC7077 4b 1986 Denmark Europe

SLCC7078 4b 1986 Denmark Europe

SLCC7079 4b 1986 Denmark Europe

SLCC7080 4b 1986 Denmark Europe

SLCC7081 4b 1986 Denmark Europe

SLCC7082 4b 1986 Denmark Europe

SLCC7084 4b 1986 Denmark Europe

SLCC7085 4b 1986 Denmark Europe

SLCC7086 4b 1986 Denmark Europe

SLCC7087 4b 1986 Denmark Europe

SLCC7088 4b 1986 Denmark Europe

SLCC7089 4b 1986 Denmark Europe

SLCC7090 4b 1986 Denmark Europe

SLCC7091 4b 1986 Denmark Europe

SLCC7092 4b 1986 Denmark Europe

SLCC7139 4b 1986 Germany Europe human

SLCC7194 4b 1986 Switzerland Europe human new born
SLCC7356 4b 1986 Austria Europe food cheese/meat
SLCC7370 4b 1986 Switzerland Europe human

SLCC7372 4b 1986 Switzerland Europe human

SLCC7373 4b 1986 Switzerland Europe

SLCC7374 4b 1986 Switzerland Europe

SLCC4925 4c 1964 animal chicken
Strain ID Serotype Year Country Continent Source Source Details
SLCC6277 4c 1985 Norway Europe animal sheep
SLCC6813 4c 1986 UK Europe human

SLCC6821 4c 1986 UK Europe human

SLCC6823 4c 1986 UK Europe human

SLCC4926 4e 1964 animal chicken
SLCC2482 7 1966

The foodproof Listeria monocytogenes Detection Kit detected various isolates of the species
Listeria monocytogenes, no false negative results occurred.

Exclusivity (7)

Nr. Organism Strain-Nr. Strain-Nr. Source
(internal) (external)
1 Brochothrix campestris 13915 DSM 4712 Soil
2 Brochothrix thermospacta 13918 DSM 20171 Fresh pork
sausage
3 . . Diseased
Carnobacterium maltaromaticum 7639 DSM 20730 rainbow trout
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4 Enterococcus faecalis 7640 DSM 20478 Urine
5 Erysipelothrix rhusiopathiae 14464 DSM 5055 Spleen of pig with
endocarditis
6 Escherichia coli 7883 NCTC 12790 Unknown
7 Geobacillus stearothermophilus 4924 DSM 456 Sugar beet juice
from extraction
installations
8 Jonesia denitrificans 14465 DSM 20603 Boiled ox
blood
9 Lactobacillus casei 2471 DSM 20011 Cheese
10 Listeria grayi 7308 Standing corn
stalks and leaves
11 Listeria grayi 2828 DSM 20601 Faeces of
chinchilla
12 Listeria grayi 13948 SLCC 7211 Unknown
13 Listeria innocua 2829 DSM 20649 Brain of cow
14 Listeria innocua 3903 NCTC 10528 Unknown
Nr. Organism Strain-Nr. Strain-Nr. Source
(internal) (external)
15 Listeria innocua 13962 SLCC 6362 Sheep
16 Listeria ivanovii subsp. ivanovii 2831 DSM 20750 Sheep
17 Listeria ivanovii 7299 SLCC 2028 Food
18 Listeria ivanovii 7303 SLCC 4121 Leaves
19 Listeria seeligeri 2832 DSM 20751 Unknown
20 Listeria seeligeri 6920 SLCC 7307 Cheese
21 Listeria seeligeri 6923 SLCC 3954 Soil
22 Listeria welshimeri 2830 DSM 20650 Decaying plant
material
23 Listeria welshimeri 6914 SLCC 767 Unknown
24 Listeria welshimeri 6918 SLCC 6199 Human
25 Macrococcus caseolyticus 14431 DSM 20597 Skin of irish
thoroughbred
horse
26 Pseudomonas aeruginosa 5592 ATCC 10145 Water
27 Salmonella enterica subsp. enterica (Enteritidis) 14151 2627/00 Human stool
28 Staphylococcus haemolyticus 8740 DSM 20264 Human skin
29 Staphylococcus hominis 15362 Human skin
30 Weissella confusa 10501 DSM 20196 Sugar cane

The foodproof® Listeria monocytogenes Detection Kit was specific for Listeria monocytogenes on both real-time PCR instruments, no false positive results occurred.

Table 3: Results of the repeatability study with 3 food matrixes tested and microbiologically according to the FDA-BAM or USDA/FSIS
methods (7)

Inoculation Level

or USDA/FSIS
48 h
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gram lgram £ mn m i
20 0.5 0.02 2 5 5 1 5 5
Soft 20 4 0.16 10 (13 |13 8 13 13
Cheese*
5 - - 0 0 0 0 0 0
20 0.75 0.03 4 9 9 7 5 8
Coal Fish* 20 5.25 0.21 12 16 16 15 16 16
5 - - 0 0 0 0 0 0
20 1.75 0.07 3 7 7 3 5 5
Smoked
Ham** 20 2.75 0.11 8 11 10 11 9 11
5 - - 0 0 0 0 0 0
I I I I I I I I I

* Food matrix tested according to the FDA-BAM method
** Food matrixes tested according to the USDA/FSIS method

DISCUSSION OF MODIFICATION VALIDATION APPROVED JUNE 2018 (9)

The present study comprises the experiments for the extension of Listeria monocytogenes detection with foodproof methods for the foodproof Listeria
monocytogenes Detection LyoKit. The new kit is available in lyophilized form in comparison to the old kit in liquid form.

For the method extension the In- and Exclusivity have been examined with a wide spectrum of different isolates. The Method Comparison Study was conducted
with 5 different matrixes showing comparable results between the candidate and the reference method.

For the candidate method the foodproof Listeria monocytogenes Detection LyoKit was tested in combination with the foodproof ShortPrep Il Kit, the foodproof
StarPrep Two Kit, foodproof StarPrep Two 8-Strip Kit and the foodproof Magnetic Preparation Kit Il exemplarily for 5 matrixes (minced meat, raw fish, melon,
cheese, sausage) out of 5 categories - raw meats, seafood, fruit/juices, dairy culture/no-cultured, processed meats - relevant for Listeria monocytogenes.
Enrichments have been done according to ISO 11290-1:2005, while one initial enrichment culture was used for the candidate and the reference method. DNA-
isolation was done after 24 and 48 h from the primary enrichment in Half Fraser Broth.

The DNAs were analyzed on the LightCycler® 480 and the Mx 3005P gPCR System real-time PCR instruments with the same results.

The results were analyzed according to Chi-square analysis, Test for significant difference and POD calculations.

For Chi-square analysis a result < 3.84 indicates that the positive proportions for the alternative and the reference methods are not statistically different at the 5 %
level of significance.

After enrichment in Half Fraser broth for 48 h the results for all matrixes and all DNA-isolation methods lay below the cut-off value. After enrichment in Half
Fraser broth for 24 h the Chi-square results for all matrixes and the foodproof StarPrep Two (protocol A) DNA-isolation method lay below the cut-off value.

The calculations according to POD analysis gave the same result: It could be shown that there is no statistically significant difference by POD analysis between
foodproof Listeria and ISO methods for enrichments in Half Fraser broth after 24 h for all matrixes in combination with the foodproof StarPrep Two (protocol A)
DNA-isolation, for enrichments in Half Fraser broth after 48 h for all matrixes in combination with all DNA-isolation methods.

The analyses the data of the foodproof Listeria Detection LyoKit for Listeria monocytogenes detection supports the following method claims and therefore should
be granted PTM certification:

For Half Fraser Broth enrichments after 48 h the foodproof Listeria Detection LyoKit can be used alternatively in combination with all tested DNA-isolation
methods - foodproof ShortPrep Il Kit, foodproof StarPrep Two Kit, foodproof StarPrep Two 8 -Strip Kit and foodproof Magnetic Preparation Kit II.

For Half Fraser Broth enrichments after 24 h the foodproof Listeria detection LyoKit can be used in combination with the foodproof StarPrep Two Kit, procedure A
for all categories.

Table 3: Inclusivity panel results (9)

Strain Serovar rePsc:I o Strain Serovar rePsc:I o Strain Serovar r:::I o
SLCC 53 unknown + ATCC 19112 2 + SLCC 7057 4b +
ATCC 19111 1 + ATCC 19113 3 + SLCC 7063 4b +
SLCC 5835 1/2a + SLCC 4949 3a + SLCC 7070 4b +
SLCC 4955 1/2a + SLCC 7135 3a + SLCC 7079 4b +
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SLCC 6204 1/2a + SLCC 7179 3a + SLCC 7080 4b +
SLCC 7150 1/2a + SLCC 2540 3b + SLCC 7089 4b +
SLCC 7196 1/2a + SLCC 7140 3b + ATCC 19116 4c +
SLCC 7198 1/2a + SLCC 7381 3b + SLCC 4925 4c +
SLCC 7054 1/2a + SLCC 2479 3c + SLCC 6277 4c +
DSM 12464 1/2a + ATCC 19114 4a + SLCC 6823 4c +
DSM 20600 1/2a + SLCC 5069 4a + ATCC 19117 4d +
SLCC 6031 1/2b + SLCC 5070 4a + SLCC 4952 4d +
SLCC 7354 1/2b + SLCC 7083 4a/b + ATCC 19118 4e +
SLCC 7367 1/2b + SLCC 7065 4a/b + SLCC 4936 4e +
SLCC 4950 1/2c + SLCC 4013 4b + SLCC 2482 7 +
SLCC 6793 1/2c + SLCC 788 4b + FSL F2-270 synthetic +
SLCC 7352 1/2c + SLCC 7056 4b +

ATCC: American Type Culture Collection. DSM: Deutsche Sammlung von Mikroorganismen (German Collection of Microorganisms). NCTC: National
Collection of Type Cultures. SLCC: Seeliger Listeria Culture Collection.

Table 4: Exclusivity panel results (9)

Genus Species Strain-Nr. PCR Genus Species Strain-Nr. PCR
result result
Listeria fleischmannii DSM 24998 - Acetobacter pasteurianus DSM 3509 -
Listeria grayi DSM 20596 - Acinetobacter iwoffii BCD 15660 -
Listeria grayi DSM 20601 - Aspergillus brasiliensis (niger) DSM 1988 -
Listeria grayi BCD 13949 - Bacillus badius BCD 2929 -
Listeria grayi BCD 13950 - Bacillus cereus DSM 12001 -
Listeria innocua DSM 20649 - Bronchothrix thermosphacta DSM 20171 -
Listeria innocua NCTC 10528 - Citrobacter freundii DSM 30040 -
Listeria innocua SLCC 7155 - Clostridium perfringens DSM 756 -
Listeria innocua SLCC 7156 - Escherichia coli DSM 30083 -
Listeria innocua SLCC 7158 - Kurthia zopfii DSM 20580 -
Listeria innocua SLCC 7167 - Lactobacillus casei DSM 20011 -
Listeria ivanovii SLCC 4121 - Lactobacillus delbrueckii DSM 20074 -
Listeria ivanovii SLCC 6032 - Lactobacillus kefir DSM 20588 -
Listeria ivanovii SLCC 6966 - Lactobacillus sakei DSM 20494 -
Listeria marthi DSM 23813 - Lacotococcus lactis DSM 20729 -
Listeria rocourtiae DSM 22097 - Macrococcus caseolyticus DSM 20597 -
Listeria seeligeri SLCC 6735 - Micrococcus luteus DSM 20030 -
Listeria seeligeri SLCC 6745 - Paenibacillus pabuli BCD 15735 -
Listeria seeligeri SLCC 6747 - Plesiomonas shigelloides DSM 8224 -
Listeria seeligeri SLCC 7274 - Pseudomonas aeruginosa DSM 1117 -
Listeria seeligeri SLCC 7307 - Saccharomyces cerevisiae ATCC 12341 -
Listeria weihenstephanensis DSM 24698 - Salmonella enterica DSM 10062 -
Listeria welshimeri DSM 20650 - Shewanella putrefaciens DSM 6067 -
Listeria welshimeri SLCC 5828 - Shigella sonnei BCD 7889 -
Listeria welshimeri SLCC 5877 - Sporosarcina ureae DSM 2281 -
Listeria welshimeri SLCC 7124 - Staphylococcus aureus DSM 799 -
Listeria welshimeri SLCC 767 - Yersinia enterocolitica DSM 4780 -

BCD: BIOTECON Diagnostics GmbH. ATCC: American Type Culture Collection. DSM: Deutsche Sammlung von Mikroorganismen (German Collection of Microorganisms).
NCTC: National Collection of Type Cultures. SLCC: Seeliger Listeria Culture Collection.

Table 5: Results of the Method Comparison Study - Enrichment in Half Fraser Broth for 24 h and 48 h, PCR with the foodproof Listeria monocytogenes

Detection LyoKit on LightCycler 480 and Mx3005p (9)

Positive results with different DNA isolation methods Cultura

|
Confir

LC 480/ Mx3005p

Half Fraser Broth m Positive results
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StarPre StarPrep StarPrep 1SO 11290-1
No. of 0 Two Two Two Magnetic | ShortPre
No.of | unconta | g.gtrip protocol | Prepll pll
Matrix sample . protocol A B
s samples
Half Fraser Fraser
48 h 24h | 48h 48 h 48 h 48 h 48 h sum
24h 48 h 24 h 48 h
Minced 20 13 13 13 13 13 13 13 10/0 12/13 13/13 13/13 13
meat 5 0 0 0 0 0 0
20 15 15 15 15 15 15 15 9/10 14/15 14/14 14/14 15
Melon
5 0 0 0 0 0 0
20 7 7 7 7 7 7 7 6/7 6/7 7/7 7/7 7
Fish
5 0 0 0 0 0 0
20 10 10 10 10 10 10 10 0/0 2/4 0/0 *6/6 10
Sausage
5 0 0 0 0 0 0
20 10 10 10 10 10 10 10 4/4 5/4 3/3 *6/8 10
Cheese
5 0 0 0 0 0 0

Table 7: Comparative results for the POD of Listeria monocytogenes with the candidate method (for all DNA isolation methods) and the

reference method in food enrichments, 48 h - Half Fraser Broth (9)

Candidate method
Matrix '}’;:: all DNA extraction methods Reference method
N X POD 95% ClI X POD 95% ClI dPOD 95% ClI
Minced meat 1.075 20 13 0.65 0.43,0,82 13 0.65 0.43, 0,82 0 -0.28,0.28
Melon 1.225 20 15 0.75 0.53,0.89 15 0.75 0.53,0.89 0 -0.28,0.28
Fish 0.5 20 7 0.35 0.18, 0.57 7 0.35 0.18, 0.57 0 -0.28,0.28
Sausage 0.65 20 10 0.5 0.30,0.70 10 0.5 0.30,0.70 0 -0.28,0.28
Cheese 0,775 20 10 0.5 0.30,0.70 10 0.5 0.30,0.70 0 -0.28,0.28
Candidate method all DNA
Matrix MPN extraction methods Reference method
/258 N X POD 95% Cl X POD 95% Cl dPOD 95% Cl
Minced meat 0 5 0 0 0.0,0.43 0 0 0.0,0.43 0 -0.43,0.43
Melon 0 5 0 0 0.0,0.43 0 0 0.0,0.43 0 -0.43,0.43
Fish 0 5 0 0 0.0,0.43 0 0 0.0,0.43 0 -0.43,0.43
Sausage 0 5 0 0 0.0,0.43 0 0 0.0,0.43 0 -0.43,0.43
Cheese 0 5 0 0 0.0,0.43 0 0 0.0,0.43 0 -0.43,0.43

Table 8: Comparative results for the POD of Listeria monocytogenes in food enrichments with the candidate method and the reference method,

24 h - Half Fraser Broth. (9)

Matrix

Candidate method 24h
Concn. foodproof StarPrep Two Reference method
MPN /25g procedure A
N x | pop | 95% CI x | pop | 9es%a dPOD 95% CI
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m;";ted 1.075 20 13 0.65 0.43,0,82 13 065 | 043,082 0 -0.28,0.28
Melon 1.225 20 15 0.75 0.53, 0.89 15 075 | 0.53,0.89 0 -0.28,0.28
Fish 05 20 |7 035 0.18,0.57 7 035 | 0.18,0.57 0 -0.28,0.28
Sausage 0.65 20 10 |05 0.30,0.70 10 05 0.30,0.70 0 -0.28,0.28
Cheese 0.775 20 10 |05 0.30,0.70 10 05 0.30,0.70 0 -0.28,0.28
Minced 0 5 0 0 0.0,0.43 0 0 0.0,0.43 0 -0.43,0.43
meat

Melon 0 5 0 0 0.0,0.43 0 0 0.0,0.43 0 -0.43,0.43
Fish 0 5 0 0 0.0,0.43 0 0 0.0,0.43 0 -0.43,0.43
Sausage 0 5 0 0 0.0,0.43 0 0 0.0,0.43 0 -0.43,0.43
Cheese 0 5 0 0 0.0,0.43 0 0 0.0,0.43 0 -0.43,0.43
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	PRINCIPLE OF THE METHOD (1)
	For the method extension the In- and Exclusivity have been examined with a wide spectrum of different isolates.  The Method Comparison Study was conducted with 5 different matrixes showing comparable results between the candidate and the reference method. 
	For the candidate method the foodproof Listeria monocytogenes Detection LyoKit was tested in combination with the foodproof ShortPrep II Kit, the foodproof StarPrep Two Kit, foodproof StarPrep Two 8-Strip Kit and the foodproof Magnetic Preparation Kit II exemplarily for 5 matrixes (minced meat, raw fish, melon, cheese, sausage) out of 5 categories - raw meats, seafood, fruit/juices, dairy culture/no-cultured, processed meats - relevant for Listeria monocytogenes.
	The DNAs were analyzed on the LightCycler® 480 and the Mx 3005P qPCR System real-time PCR instruments with the same results. 
	The results were analyzed according to Chi-square analysis, Test for significant difference and POD calculations.

