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Fast clocks
Short-term phylogenies

High mutation rates
Degenerative code

Protein-coding genes

Slow clocks
Long-term phylogenies

Low mutation rates

rRNA-coding genes

Molecular clocks
Conserved molecules

Ancestral functions

Constant mutation rates?

Mosaic of signatures

ECCO-2017, Brno

g
e

n
e

ti
c

P
C

R
 s

o
lu

ti
o

n
s
™

w
w

w
.g

e
n
e
ti
c
p
c
r.
c
o
m



Molecular Chronometers
±Constant Mutation Rates

Ribosomal RNA 
Carl Richard Woese 1928-2012

1) Universaly distributed

2) Ancestral function/structure

3) Highly conserved

4) Mosaic of different variation
rates= signature regions

Woese, Carl R. (1987). «Bacterial evolution»
Microbiological Reviews 51 (2): pp. 221–271.
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16S rDNA RESOLUTION TO SPLIT 
Aeromonas spp. IS LIMITED

• Extremely conserved : but good
marker above the genus level

• Some variable regions (viz. V3 stem-
loop) are identical between different
species = convergences (chronometric
distortions)

• Microheterogeneities: differences
between operons

• Intra-species diversity > inter-species

ECCO-2017, Brno
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5’ 3’

Ae1F Ae5R

16S rRNA. Signature Regions
Aeromonas specific

 

M  55º    60º    62º    64º    65º
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XI-ISAP.  México       June 2017
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Region V2

Stem-loop 460

Stem-loop 160
Stem-loop 130

Region V3

16S rRNA Variable Regions
Aeromonas
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A.hydrophila

A.media

A.caviae

A.trota

A.schubertii

A.jandaei

A.veronii

A.sobria

A.salmonicida

A.encheleia

A.popoffii

A.allosaccharophila

A.bestiarum

A.eucrenophila
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rrn multigene family

Concerted Evolution

Aeromonas – 9 rRNA copies?

16S 23S 5S

Genetic Homogenization

How is this drived?

tRNAs

ECCO-2017, Brno
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rrn multigene family

Template leader (A or B) for Genetic Homogenization?

“Ancestor” 
(A.veronii)

New event V2
convergent

A

B

V3 variation

Old V3
A.allosacharophila

New V3
A.salmon.

A.sobria
A.eucren.

etc.

ECCO-2017, Brno
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16S rDNA RESOLUTION TO SPLIT 
Aeromonas spp. IS LIMITED

• Extremely conserved : but good
marker above the genus level

• Some variable regions (viz. V3 stem-
loop) are identical between different
species = convergences (chronometric
distortions)

• Microheterogeneities: differences
between operons

• Intra-species diversity > inter-species

XI-ISAP.  México       June 2017
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Inter-cistron diversity:  microheterogeneities

Variable positions

Species No of Strains 1011 1018 1308 1329

A. caviae 12 T/C A/G G/A   C/T

A. veronii 6 T/C A/G C/T G/A

A. sal./ A. best. 11 T/C A/G

ECCO-2017, Brno
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Fast clocks
Short-term phylogenies

High mutation rates
Degenerative code

Protein-coding genes

Slow clocks
Long-term phylogenies

Low mutation rates

rRNA-coding genes

Molecular clocks
Conserved molecules

Ancestral functions

Constant mutation rates?

Mosaic of signatures
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Carl-Johan Rubin, et al., 2005. IJSEM.

“Degenerative pattern”

“Pattern in mosaic”

Frequency of variation
at single sites

XI-ISAP.  México       June 2017
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Protein-coding genes

Accessory
Non-fundamental

Virulence
Resistance, etc..

House-Keeping
Replication

Transcription
Translation, etc.

Highly variable
Transference
“Plasmids”

Relatively variable
Transference is rare

“Chromosome”

ECCO-2017, Brno
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- What really matters is clustering of strains (species level)

- The balance with bona-fide strains is relevant

ECCO-2017, Brno
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 Different similarity ranges Δ ≠ genes : 
housekeeping selection (gradient of 
chronometricity)

 Housekeeping genes (DNA/RNA processing) 
evolve in concert: same species-clustering 

 Different similarity ranges Δ ≠ taxa : “A global 
MLPA species definition cannot be based on
absolute values”

ECCO-2017, Brno
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A. hydrohila
A. trota

A. encheleia/HG11

A. media

A. sobria

A. veronii/A. culicicola

A. jandaei
A. trota

A. salmonicida

A. popoffii

A. bestiarum
A. eucrenophila

A. allosaccharophila

A. caviae

A. hydrohila
A. schubertii

A. salmonicida

A. sobria

A. jandaei

A. veronii/A. culicicola
A. caviae

A. media

A. popoffii
A. bestiarum

A. allosaccharophila

A. encheleia/HG 11
A. eucrenophila

gyrB rpoD

Especies rDNA 16S gyrB rpoD 

A. cavie/A. trota 1 70 79 
A. hydrophila/A. media 3 61 68 
A. jandaei/A. culicicola 1 60 58 
 

Sequence similarity: 86,3 -100%

4 pairs with identical sequence

Intra-species 0 - 2,3 % (1,6%)

Inter-species >3%

Sequence similarity: 81,7 -100%

4 pairs with identical sequence

Intra-species 0 - 2,6 (1,6%)

Inter-species > 3%

A. schubertii

ECCO-2017, Brno
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 Different similarity ranges Δ ≠ genes : 
housekeeping selection (gradient of 
chronometricity)

 Housekeeping genes (DNA/RNA processing) 
evolve in concert: same species-clustering 

 Different similarity ranges Δ ≠ taxa : “A global 
MLPA species definition cannot be based on
absolute values”
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T

A. veronii

A. australiensis
T

A. allosaccharophila

T A. jandaei

A. fluvialisT
T

A. sobria
A. cavernicolaT

T

A. salmonicida

T

A. popofii

T A. bestiarum

T A. piscicola

T

A. trota

T
A. hydrophila

T

A. aquariorum

T

A. caviae
A. sanarelliT

A. taiwanensisT
T

A. media
T

A. molluscorum

T A. rivuli
T A. bivalvium

T

A. lusitana

T

A. encheleia

T

A. eucrenophila

T
A. tecta

T A. simiae
T A. diversa
T

A. schubertii

100

100

100

100

100

100

100

100

100

100

100

100

100

92

100

100

100

100

100

100

100

100

99

0.02

T

MultiLocus Phylogenetic Analysis
MLPA
gyrB, rpoD, recA, dnaJ, gyrA, dnaX
4204 bp.
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 Different similarity ranges Δ ≠ genes : 
housekeeping selection (gradient of 
chronometricity)

 Housekeeping genes (DNA/RNA processing) 
evolve in concert: same species-clustering 

 Different similarity ranges Δ ≠ taxa : “A global 
MLPA species definition cannot be based on
absolute values”
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T
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100
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100

100

99

0.02

T

MDC1262-L.pneumophila-12

MDC1256-L.pneumophila-6

MDC1223T-L.pneumophila subsp.pneumophila

MDC1260-L.pneumophila-10

MDC1264-L.pneumophila-sg14

MDC1259-L.pneumophila-9

MDC1258-L.pneumophila-8

MDC1257-L.pneumophila

MDC1253-L.pneumophila-3

MDC1261-L.pneumophila-11

MDC1252-L.pneumophila-2

MDC1263-L.pneumophila-sg13

MDC1574-L.pneumophila-pascullei

MDC1255-L.pneumophila-sg5

MDC1572-L.pneumophila

MDC1573-L.pneumophila subsp.fraseri

MDC1619T-L.waltersii

MDC1591T-L.moravica

MDC1613T-L.quateirensis

MDC1604T-L.worsleiensis

MDC1617T-L.shakespearei

MDC1615T-L.santicrucis

MDC1590T-L.cincinnatiensis

MDC1575T-L.longbeachae

MDC1588T-L.sainthelensi

MDC1600T-L.gratiana

MDC1602T-L.wadsworthi

MDC1584T-L.cherrii

MDC1618-L.steigerwaltii

MDC1607-L.dumoffii

MDC1609T-L.gormanii

MDC1224T-L.anisa

MDC1587T-L.parisiensis

MDC1594T-L.tucsonensis

MDC1577T-L.bozemanii

MDC1596T-L.adelaidensis

MDC1601T-L.londiniensis

MDC1597T-L.oakridgensis

MDC1580T-L.yabuuchiae

MDC1581T-L.impletisoli

MDC1592T-L.israelensis

MDC1582T-L.beliardensis

MDC1599T-L.gresilensis

MDC1605T-L.busanensis

MDC1608T-L.fairfieldensis

MDC1612T-L.nautarum

MDC1611T-L.micdadei

MDC1610T-L.maceachernii

MDC1579T-L.feeleii

MDC1606T-L.donaldsonii

MDC1583T-L.jordanis

MDC1593T-L.brunensis

MDC1595T-L.lansingensis

MDC1586T-L.jamestowniensis

MDC1578T-L.erythra

MDC1585T-L.hackeliae

MDC1589T-L.birminghamensis

MDC1614T-L.quinlivanii

MDC1598T-L.geestiana

MDC1603T-L.taurinensis

MDC1576T-L.rubrilucens

MDC1616T-L.spiritensis

MDC1691-L.spiritensis

100

100

100

100

100

98

91
100

100

60
62

100

98

100

100

100

97

96

100

100

100

100

100

93
93

67

37

29
14

85

50

27

100

97
100

100

70

100

100

99

78

51

100

63
53

96

94

89

82

47

83

96

91

60

50

60

52

48

42

25

0.02

Aeromonas vs. Legionella
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A. media
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T A. diversa
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100
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100

100
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100

100

100

100

100

100

100
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0.02

T

L.monocytogenes-L69
L.monocytogenes-L114
L.seeligeri-CECT4032
L.monocytogenes-CECT936
L.monocytogenes-L56
L.monocytogenes-CECT935

L.monocytogenes-CECT934
L.monocytogenes-L49
L.monocytogenes-CECT4031T
L.monocytogenes-CECT911
L.monocytogenes-L103
L.monocytogenes-L130
L.seeligeri-aL15

L.marthii-CECT7970
L52

L.innocua-Linn8
L.innocua-Linn16
L.innocua-CECT5378
L51

L.innocua-CECT910T
L123A
L.innocua-L138
L.innocua-CECT4030
L.innocua-CECT5376

L.welshimeri-CECT5370
L.welshimeri-CECT5380
L.welshimeri-CECT919T
L.welshimeri-CECT5371
L.welshimeri-Lwell6
L.welshimeri-L79
L.welshimeri-Lwell7

L.seeligeri-CECT5339
L.seeligeri-CECT941
L.seeligeri-CECT5342
L.seeligeri-CECT5341

L.seeligeri-CECT939
L.ivanovii-CECT5374T
L.ivanovii-CECT5375
L.ivanovii-CECT5368

L.ivanovii-CECT5373
L.ivanovii-CECT5379
L.ivanovii-CECT913T
L.ivanovii-CECT5369

100

100

100

100

100

100

100
100

100

100

100

100

99
100

95

100

100 100

100

0.02

Aeromonas vs. Listeria
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MLPA - Arcobacter
gyrB-gyrA-rpoB-atpA-groEL                
3142 bp

MDC1629-LMG10229-A. cryaerophilus 1B

MDC1630-LMG10241- A. cryaerophilus 1B

MDC1627-LMG9861- A. cryaerophilus 1B

MDC1625-LMG9865- A. cryaerophilus 1A

MDC1271T-LMG9904T- A. cryaerophilus

MDC1646-F28-A. skirrowii

MDC1736-F57-1-A.skirrowii

MDC1645-HOUF994- A. skirrowii

MDC1631-HOUF989- A. skirrowii

MDC1273T-LMG6621T- A. skirrowii

MDC1652-CECT7650-A. trophiarum

MDC1749T-LMG25534T- A. trophiarum

MDC1750-LMG25535- A. trophiarum

MDC1740-LMG24487-A. thereius
MDC1639-F61-1- A. thereius

MDC1738T-LMG24486T-A.thereius

MDC1640-SW24- A. thereius

MDC1739-F93-4-A.thereius

MDC1632-HOUF-746-A, cibarius
MDC1647-NC81- A, cibarius

MDC1648-NC88- A, cibarius

MDC1270T-CECT7203T- A, cibarius

MDC1732-Houf743- A, cibarius

MDC1733-LMG11118-A. butzleri
MDC1272T-CECT10828T- A. butzleri

MDC1735-F50- A. butzleri

MDC1734-SW32-1- A. butzleri

MDC1623-F46- A. butzleri

MDC1717T-SW28-11-A. defluvii

MDC1742-SW28-10- A. defluvii

MDC1716-SW28-7- A. defluvii

MDC1743-SW30-8- A. defluvii

MDC1718-SW30-2- A. defluvii

MDC1747-F67-11-“A. ruditapes”

MDC1744-F79-2-“A. ellisii “

MDC1745-F79-6-“A.ellisii”

MDC1746-F79-7-“A.ellisii”

MDC1737-F72-A. nitrofigilis

MDC1635-F39- A. nitrofigilis

MDC1634-F40- A. nitrofigilis

MDC1633-LMG7547- A. nitrofigilis

MDC1274T-CECT7204T- A. nitrofigilis

MDC1641-F4-“A.bivalvium”

MDC1636T-CECT7386T-A. mytili
MDC1637-CECT7385- A. mytili

MDC1638-T234- A. mytili

MDC1275T-DSM18005T-A.halophilus

MDC1741T-CECT7727T-A.marinus

MDC1720T-F98-3-A. molluscorum

MDC1719-F91- A. molluscorum

MDC1721-F101-1- A. molluscorum

97
100

73
100

100

45
99

100

71
100

91
100

100

33
42

37

100

89
44

78

100
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100
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28

100

90

100

100

100
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100
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92
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100
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22

0.02

T

A. veronii

A. australiensis
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T A. rivuli
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T
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T

A. eucrenophila

T
A. tecta

T A. simiae
T A. diversa
T

A. schubertii

100

100

100

100

100

100

100

100

100

100

100

100

100

92

100

100

100

100

100

100

100

100

99

0.02

T

ECCO-2017, Brno
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supported the MLPA are in concert to the entire genomes, 
the MLPA-tree is like “the mirror” of the full genomic relationships

Next Generation Sequencing (NGS)   =   full genomes 

• the average nucleotide identity (ANI) among shared genes

• the genome-to-genome distance, referred as in silico DDH (is-DDH)

• the “multi-locus phylogenies” from “determined” genes (HK, RG, EC)

ECCO-2017, Brno
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Total Bacteria (rRNA) dtec-qPCR

Negative controls

Co. A

Co. B

Co. B-DNA_Free

Co. C

Co. D

Co. E

Co. F

MixStable (GPS)

RME_Amsterdam, November 2016



Accummulated number of Aeromonas sequence NCBI entries.
Drawbacks:
-wrong species
-wrong names
-low quality

Gene <2005 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 08/2016* 

atpD 0 0 0 0 0 0 0 115 115 115 115 126 435 (10157) 

cpn60 0 3 3 4 4 74 84 177 316 317 404 405 405 (8802) 

dnaJ 0 0 0 27 27 62 83 221 378 378 403 416 724 (2398) 

dnaK 0 0 0 0 0 0 0 0 194 194 194 200 242 (8908) 

dnaX 0 0 0 0 0 0 0 115 116 116 141 154 462 (873) 

gltA 0 0 0 0 0 0 0 83 321 386 451 460 515 (7119) 

gyrA 13 13 13 13 13 18 19 132 136 136 161 174 482 (6765) 

gyrB 159 174 288 306 383 599 663 1299 2095 2210 2539 2579 2915 (34494) 

mdh 0 0 0 0 0 0 36 36 152 152 153 224 224 (8777) 

metG 0 0 0 0 0 0 0 82 132 152 220 229 316 (685) 

ppsA 0 0 0 0 0 0 0 87 87 107 178 187 274 (720) 

radA 0 0 0 0 0 0 0 0 192 192 192 192 230 (262) 

recA 1 1 1 60 60 90 118 333 516 536 634 761 1084 (30628) 

rpoB 0 53 67 73 78 80 87 109 338 344 346 353 396 (31989) 

rpoD 77 77 160 171 177 263 484 934 1192 1372 1498 1537 2028 (10034) 

tsf 0 0 0 0 0 0 0 0 195 195 195 195 231 (342) 

zipA 0 0 0 0 0 0 0 0 195 195 195 195 231 (236) 

rrs >200 bp 510 719 942 1125 1464 2389 2647 3339 4225 4938 5522 6245 6776 (5.8x106) 

rrs >500 bp 410 595 800 964 1175 1816 2043 2690 3456 4111 4645 5295 5800 

rrs >1000 bp 212 264 397 489 605 1023 1146 1699 1984 2400 2761 3164 3506 

rrs >1450 bp 114 128 225 252 316 485 545 642 731 856 922 1012 1090 

 1 

(≥ 200 bp) 

ECCO-2017, Brno
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XI-ISAP.  Montpelier       June 2014

A.sanarelli (1)

 A.caviae (33)

 A.taiwanensis (2)

 A.trota (8)

 A.aquariorum (13)

 A.jandaei (9)

 A.hydrophila (42)

 A.allosaccharophila (9)

 A.fluvialis (1)

 A.australiensis (1)

 A.veronii (72)

 A.sobria (9)

 A.cavernicola (1)

 A.media (11)

 A.salmonicida (14)

 A.piscicola (8)

 A.popoffii (6)

 A.bestiarum (6)

 A.bivalvium (3)

 A.schubertii (4)

 A.diversa (3)

 A.simiae (4)

 A.lusitana (5)

 A.molluscorum (6)

 A.rivuli (1)

 A.encheleia (8)

 A.eucrenophila (6)

 A.tecta (8)

Phylogenetic NJ-tree  
759 bp - gyrB sequences 
294 “bona-fide” Aeromonas spp.
selected from EMBL 
(Martinez-Murcia and co-workers)
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<pragmaticu> (pragmatic)

From Greek pragma ("deed“) 
philosophers/politicians concerned more with 
real-world application of ideas 
versus theory or dogma

ECCO-2017, Brno
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Clinical Food Microbiological Analytical

693 458 537 2.296

“WEBOMETRICS 2016, SCIMAGO INSTITUTION RANKINGS 2015”
“Universidad Española en Cifras”. Año 2014. Curso 2014-2015. CRUE 2016.

Laboratories in Spain

Universities and R&D in Spain

Universities Universities + R&D

82 58

ECCO-2017, Brno
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Systematics – diversity new taxa

• Taxonomy – classification frame (robust)

• Nomenclature – scientific names

• Identification/Detection – taxa location

(pragmatic)

Pragmatic Identification
Universal target

Axenic sample- pure culture
Result: taxon

ECCO-2017, Brno
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5’ - GAA GTT ATT ATG ATC GTT TTA CAY GCN GGN GGN AAR TTY GA - 3’

5’ - AGC AGG GTA CGG ATG TGC GAG CCR TCN ACR TCN GCR TCN GTC AT - 3’

Yamamoto and Harayama, 1995
gyrB “universal primers”

Comb. = 262.144

Permutations with repetition: nr

n; number of nucleotides (G, A, T, C = 4) 
r; number of degenerations

ECCO-2017, Brno
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GPSTM

gyrB group-specific primers

5’ XXXXNXXXXXNXXXXXXXXXX 3’ 5’ XXNXXXXXXXXXXXXXNXXXX 3’

5’ XXXXXXXNXXXXXXXXNXXXX 3’ 5’ XXXXXXXXXXNNXXXXXXXXX 3’

5’ XNXXXXXXXXXXXXNXXXXXX 3’ 5’ XXXNXXXXXXXXXXXXXXNXX 3’

5’ NXXXXXXXXXNXXXXXXXXXX 3’ 5’ XXNXNXXXXXXXXXXXNXX 3’

Bacterial Group B

Bacterial Group A

Bacterial Group D

Bacterial Group C

Comb. = 256
2 N/primer

Comb. = 4.096
3 N/primer

ECCO-2017, Brno
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GPSTM

gyrB enterobacteriaceae-specific primers

ECCO-2017, Brno
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Diseño 1 Code Sequence (5'->3') Strand Length Tm °C GC% 

Forward  Fam.Ent-gyrB-0F  Plus 20 57.3 50 

Reverse  Fam.Ent-gyrB-9R  Minus 20 53.2-59.3 40-55 

 

Diseño 2 Code Sequence (5'->3') Strand Length Tm °C GC% 

Forward  Fam.Ent-gyrB-0F  Plus 20 57.3 50 

Reverse  Fam.Ent-gyrB-16R  Minus 19 56.7-61 52.6-63.2 
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1
6
S g
y
rB

rp
o
D

Pure culture 
from sample

Genus
identification

Listeria spp.
Xanthomonas spp.
Bacillus spp.
Streptococcus spp.
Haemophilus spp. 
Moraxella spp.

Housekeeping for
specific genus

The MLPA kit from GPSTM

ECCO-2017, Brno



Possible evolution of phylogenetic tree with
addition of sequence diversity

0.01

T

T

T

T

T

T

T
T

T
T

T

T

T

T

T

T

T
T

T

T

T

T

T

T

T

T

T

T

T

0.010.01

Aeromonas tree

33 sequences

Aeromonas tree

132 sequences
Collapsed Aeromonas tree

132 sequences

Hypothetic Aeromonas tree

>10,000 sequences

0.01

ECCO-2017, Brno
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Systematics – diversity new taxa

• Taxonomy – classification frame (robust)

• Nomenclature – scientific names

• Identification/Detection – taxa location

(pragmatic)

Reliable Detection
Specific taxon or strain

Non axenic –heterogeneous
Result: positive/negative

ECCO-2017, Brno
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www.geneticpcr.com

Genetic patterns: a “bar-codes” like

•Accuracy, genetics is unequivocal

•Sensibility, single cell detection

•Fast, results in a few hours
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A simple message

ECCO-2017, Brno
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- Validated platforms, should be affordable: 

- easy to perform (automated)

- not expensive

- But must be innovative (?)

- Theoretical  --- make it possible!

- Complex  --- make it simple!

Major hopes of the qPCR 

ECCO-2017, Brno



DNA/RNA purification
 Decrease qPCR inhibitors

 Low yields, decrease sensibility

Concentration of sample

Major drawbacks of the qPCR

 Increase sensibility (the true LOD)

 Increase qPCR inhibitors

Non-Viable cells and free-DNA
 False positives

 False quantification

Multiplexing
 Unreliable & unpredictable
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• qPCR GPSTM  kits, or newly designed “a la carta”, for your 

specific pathogen

• Phylogenetic identification services

• Customer tech-training and protocols by using GPSTM kits

• Validation to standards of UNE-EN ISO/IEC 17025

PRODUCTS AND SERVICES
(CORE BUSINESS)

ECCO-2017, Brno



G
e

n
e

ti
c

P
C

R
 S

o
lu

ti
o

n
s

T
M

w
w

w
.g

e
n

e
ti
c
p
c
r.

c
o
m

qPCR GPSTM kits
> 200 pathogen targets

Dried-ice transport is not needed

Format F-100 CONTENT

(100 reactions of 20 µl)

TargetSpecies dtec-qPCR-mix 100 rxn. (AMBER TUBE)

MixStable qPCR.5X (BLUE CAP)

qPCR-mix resuspension buffer (WHITE CAP)

Standard template (+) control (RED CAP)  109 target copies

DNase/RNase free water (GREEN CAP)

ECCO-2017, Brno
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• Inclusivity
• Exclusivity
• Genetic maker selection
• Updated diversity

GPSTM designs*

Phylogenetic considerations for 
full “in silico” specificity

RME_Amsterdam, November 2016* For microbial control
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• Minimise primer dimers
• Minimise primer hairpins
• Optimal Tm
• Optimal G+C content
• 3'-end GC clamp Short amplicons
• No template secondary structure
• Probe melting point
• Probe length
• Probe G/C content
• Fluorophore/Quencher (background)

GPSTM designs

Structural considerations for 
a “healthy” PCR thermodynamic

5' TCTGATTATTGAAAGTACCCG

|||: | |||:

3' CCATAGAAGAGAGGGGTTA

5' TCTGATTATTGAAAGTACCCG

:|::||

3' CCATAGAAGAGAGGGGTTA

RME_Amsterdam, November 2016



www.geneticpcr.com
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GPSTM certifies reagents to meet 

the quality standards and the 

specifications stated on the 

handbook.

qPCR kits Quality Control
Calibration curve: 106-10 copies
Each batch

ECCO-2017, Brno



GPSTM R&D PROJECTS

Project acronym: Aquavalens
"Protecting the health of Europeans by improving methods for the
detection of pathogens in drinking water and water used in food
preparation".
KBBE.2012.2.5-01. 7th Framework Program, European Union.
Consortium: 39 members, 13 countries, 2013-2018. Budget: ca. 9 M €
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Internal GPSTM qPCR kits Validation to standards of 
UNE-EN ISO/IEC 17025 and French Standard NF T90-471 (April 2010)

Terms of validation

Specificity of the qPCR:

- Inclusiveness / Exclusiveness (in silico & in vitro)

Quantitative PCR phase (calibration and statistical analysis n≥10):

- Standard curve validation principle (106 to 10 copies).

- Standard curve evaluation protocol. 

 Estimating the regression line (R2).

 Validation of the linear model.

 Validation of efficiency (yield of pCR).

Reliability of the analysis:

- Repeatability.

- Reproducibility.

Sensibility of the method:

- Limit of detection (LOD)

- Limit of quantification (LOQ)

Parameter Acceptance criteria

Specificity

Inclusiveness: positive amplification 

in all strains within the taxon level.

Exclusiveness: Negative 

amplification in all species upper 

the taxon level.

Standard 

Curve*

-3,587 < a < -3,103

Fassay < Ffisher

90 % < e < 110 %

Reliability*

Repeatability

CV < 10 %

Reproducibility

CV < 10 %

LD* (10 

copies)
10 copies

Posit ≥ 90 %

LQ* (10 

copies)
10 copies t value < t Student

(*n=10 experiments) 

ECCO-2017, Brno
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L.monocytogenes-L130
L.seeligeri-aL15
L.monocytogenes-L103
L.monocytogenes-CECT911

L.monocytogenes-CECT4031T
L.monocytogenes-L49

L.monocytogenes-CECT934
L.monocytogenes-CECT935
L.monocytogenes-CECT936
L.monocytogenes-L56
L.monocytogenes-L69
L.monocytogenes-L114

L.marthii-CECT7970
L52

L.innocua-Linn8
L.innocua-Linn16
L.innocua-CECT5378
L.innocua-CECT910T
L123A
L.innocua-L138
L.innocua-CECT4030
L.innocua-CECT5376

L.welshimeri-CECT5370
L.welshimeri-CECT5380
L.welshimeri-CECT919T
L.welshimeri-CECT5371
L.welshimeri-Lwell6
L.welshimeri-L79
L.welshimeri-Lwell7

L.seeligeri-CECT5339
L.seeligeri-CECT941
L.seeligeri-CECT5342
L.seeligeri-CECT5341

L.seeligeri-CECT939
L.ivanovii-CECT5374T
L.ivanovii-CECT5375
L.ivanovii-CECT5368

L.ivanovii-CECT5373
L.ivanovii-CECT5379
L.ivanovii-CECT913T
L.ivanovii-CECT5369

100

100

100

100

100

95

100

100

0.01

L.roucourtidae-CECT7972
L.grayi-CECT942

L.grayi-CECT931T
L.grayi-CECT4181

100

0.02

MLPA-Listeria 
recA-gyrB-rpoB-atpA-cpn60
3659 bp
unpublished

L
is

M
o
n

d
te

c
-q

P
C
R

ECCO-2017, Brno
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Overview about validation of real-time PCR kits for bacterial pathogens.     *: (n=10), number of assays to determine each parameter 
RME_Amsterdam, November 2016

Validation results summary
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NO ice on transport

NO Rupture of the enzyme by freezing/thawing

NO Risks of cross-contamination

NO Fluorophore deterioration by UV light

NO Time consuming

MONODOSE GPSTM dtec-qPCR

single qPCR Tests for specific pathogen detection. 

Ready-to-use and dehydrated 

Just add your sample

Innovations by GPSTM 

ECCO-2017, Brno
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qPCR GPSTM kits:  Same qPCR protocol
“qPCR panels”
(avoids multiplexing)

Escherichia coli Virulence Genes

dtec-qPCR Panel-11

iucC, tsh, cvi, iss, fimC, fyuA, iroN, ompT, hlyF, iutA

Innovations by GPSTM 

ECCO-2017, Brno



Protocol completed < 15 minutes

Vortex
2 min

FASTEXT®

GPS™ Fast DNA extraction buffer

1 ml 
sample

10.000 rpm, 3 min

Vortex Congelar 
5 min

98ºC
2 min

Centrifugar
10.000 rpm, 3 min

DNA
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Innovations by GPSTM 
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Validated on MONODOSE format
Foodborne poisoning Panel-4
(SalSpp, LisMon, Stx1, Stx2)
and ECO157

95ºC

1 min

95ºC

10 sec

1 sec
60ºC

1 min

10 sec

40 cycles

Holding Cycling

FastCycling protocol

Innovations by GPSTM 

 

Protocol 
Reaction 

time 

Xxpress 
time 

StepOne 

time 

 

GPS
TM 

standard 53 m 62 m 1 h 28 m  

GPS
TM 

 Fast-Cycling 8 m 17 m 45 m  

BJS_Bio_LONDON, January 2017
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Validation of qPCR detection 
225 ml Peptone (Salmonella enterica, E.coli)

225 ml Fraser (Listeria monocytogenes)

Chicken Spinach

Target 8 h 12 h 16 h 18 h 8h 12 h 16 h 18 h

1
-1

0
 U

FC

SalSpp 27 18 17 17 29 22 22 21

LisMon Nd 32 27 23 Nd 36 32 30

Stx1 25 14 13 15 27 14 14 13

Stx2 23 14 13 14 24 14 14 13

eae 22 13 12 14 23 13 13 13

Average Ct values for n experiments.

Nd, non detected

SfAM, Gateshead July 2017
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spinach samples
< 10 cels

LisMon dtec-qPCR 12 h 16 h

225 ml Fraser 29.5 24.8

180 ml Fraser 28.8 25.3

135 ml Fraser 27.3 22.0

Volume reduction of Fraser medium
Listeria monocytogenes qPCR

SfAM, Gateshead July 2017
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