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Determination of Listeria genusand Listeria monocytogenes in foods by
peptide nucleic acid-fluorescencein situ hybridization
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(Yantai Entry-Exit Inspection and Quarantine Bureau, Yantai 264000, China)

ABSTRACT: Objective To develop a method of fluorescence in situ hybridization (FISH) using peptide nucleic
acid (PNA) probes for the rapid detection of Listeria genus and Listeria monocytogenes in foodstuffs. Method Two
PNA probes of lis-16S-1 and Im-16S-2 were synthesized for specific identification of Listeria genus and Listeria
monocytogenes respectively, the PNA-FISH method was developed, and then the optimal reaction conditions were
definitely explored. Thirteen strains of Listeria and 9 other bacterial species were detected to evaluate the sensitivity
and specificity of the method, and 118 foodstuffs were detected using PNA-FISH after cultured by LB broth for 2
times. Results The sensitivity and specificity of PNA probes were both 100%. Fourteen strains of Listeria and 8
strains of Listeria monocytogenes were detected from 118 copies of foodstuffs, in coincidence with the methods of
API and Vitek. Conclusion The method of PNA-FISH was reliable and suitable for the rapid identification of
Listeria genus and Listeria monocytogenes in foodstuffs.
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Tablel Bacterial strainsfor detection

(+; j— )
Lis-16S-1 Lm-16S-2
ATCCI19111 Listeria monocytogenes + +
ATCCI19115 Listeria monocytogenes + +
NCTC1199%4 Listeria monocytogenes + +
Li01 Listeria monocytogenes + +
CMCC54002 Listeria monocytogenes + +
CMCC54006 Listeria monocytogenes + +
ATCC19119 Listeria ivanovii + -
ATCC49025 Listeria ivanovii + -
ATCC33090 Listeria innocua + -
ATCC1603 Listeria innocua + -
Li03 Listeria welshimeri + -
Li04 Listeria seeligeri + -
Li05 Listeria grayi + -
ATCC27562 V. vulnficus - -
0157 ATCC35150 Escherichia coli - -
ATCC9150 S. paratyphi - -
ATCC17802 V. parahaemol yticus - -
ATCC6939 Rhodococcus equi - -
ATCC9199 Shigella - -
ATCC9027 Pseudomonas aeruginosa - -
ATCC25923 Staphylococcus aureus - -
ATCC17749 Vibrio alginolyiicus - -
243 % % ; 30 45 60 90 min
, 55 °C 5 mmol/L Tris . e
base(Sigma); 15 mmol/L NaCl; O.l%(V:V()Triton X-100 2:2 PNA-FISH ZAZRSEHSER LA R MR
(Sigma), pH=10) 2, 10 min, a2l
244 LHMBAR
1 , Nikon Eclipse 80i , ,
R ,24h , 1
25 RITFMHMK 2.7 BEPEHFENEN
118 2015
PNA pH , GB 4789.30-2010
PNA R 25 mL 225 mL LB1
,30C 24 h, 1 mL 9
50% 80% ; mL LB2 R PNA-FISH ,
PNA 100 200 300 400 PALCAM , TSA
500 nmol/L; TritonX-100 0.1% API VITEK (
0.2% 0.3% 0.4%; 53 55 57 59°C
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Table2 Detection of Listeria in foodstuffs by the methods of PNA-FISH, APl and VITEK

PNA-FISH( ) API ( ) VITEK  ( )
19 3 2 2 0 1 2 0 1
16 1 0 0 1 0 0 1 0
16 1 0 0 1 0 0 1 0
22 3 2 2 0 1 2 0 1
23 3 2 2 0 1 2 0 1
22 3 2 2 1 0 2 1 0
118 14 8 8 3 3 8 3 3
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3.1 PNA IRETHIIEIE 6 13
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4 (e); ProbeCheck ( 1))
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Triton X-100 03% 0.4%
PNA-FISH
), 0.2%
30~90 min , 30 min ’
PNA
, 20 min ’
PNA-FISH , Perry O’Keefe 1) ’
, : PNA-FISH
PNA-FISH :
Byron 2 PNA-FISH ’
6 , ’
pH ,
PNA-FISH ,
PNA
PNA-FISH ’ ’
33 HEEFEMIMREE



1391

EEPES

(1

[10]

[11]

[12]

denBakker H C, Cummings C A, Ferreira V, et al. Comparative genomics
of the bacterial genus Listeria: genome evolution is characterized by
limited gene loss [J]. BMC Genom, 2010, 2(11): 688.
Volokhov D, Rasooly A, Chumakov K, et al. Identification of Listeria
species by microarray-based assay [J]. J Clin Microbiol, 2002, 40(12):
4720-4728.
Allerberger E, Dierich M, Petranyi G, et al. Nonhemolytic,strains of
Listeria monocytogenes detected in milk products using VIDAS
immunoassay kit [J]. Int ] Hyg Environ Med, 1997, 200(2-3): 189-195.
Zeng H, Zhang X, Sun Z, et al. Multiplex PCR identification of Listeria
monocytogenes isolates from milk and milk-processing environments [J].
J Sci Food Agric, 2006, 86: 367-371.
Hartmann H, Stender H, Schfer A, et al. Rapid identifica-tion of
Saphylococcus aureus in blood cultures by a com-bination using
peptidenucleic acid probes and flow cytometry [J]. Clin Microbiol, 2005,
43(4): 4855-4857.
Cerqueira L, Azevedo NF, Almeida C, et al. DNA mimics for the rapid
identification ~ of  microorganisms by  fluorescence in = situ
hybridization(FISH) [J]. Int J Mol Sci, 2008, 9(10): 1944—1960.

5 > . - [J1.

,2002, 36(4): 138—139.
Wang JH, Li JL, Guo CH. Identification of wheat rye translocation lines
[J]. J Harbin Med Univ, 2002, 36(4): 138—139.
Amann R, Fuchs B M. Single-cell identification in microbial communities
by improved fluorescence in situ hybridization techniques [J]. Nat Rev
Microbiol, 2008, 6(5): 339-348.
Almeida C, Azevedo N F, Fernandes R M. Fluorescence in situ
hybridization method using a peptide nucleic acid probe for identification
of Salmonella spp.in a broad spectrum of samples [J]. Appl Environ
Microbiol, 2010, 76(13): 4476—4485.
Ercolini D, Hill P J, Dodd C E. Development of a fluorescence in situ
hybirdization method for cheese using a 16S rRNA probe[J]. J Microbiol
Methods, 2003, 52(2): 267-271.

, ) . [l

, 20006, 17(3): 370-373.

Tan YF, Du ZM, He XX, et al. Application of peptide nucleic acid probes
for detection of Jerson Prand [J]. Biotechnol Newsletter, 2006, 17(3):
370-373.
Fuchizawa I, Shimizu S, Ootsubo M. Specific and rapid quantification of
viable Listeria monocytogenes using fluorescence in situ hybridization in
combination with filte cultivation [J]. Microbes Environ JSME, 2009,
24(3): 273-275.

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[J1. ,2009, 32(7): 825-827.

Wang P. Application of peptide nucleic acid fluorescence in situ
hybridization in the rapid identification of clinical microorganisms [J].
Chin J Lab Med, 2009, 32(7): 825-827.

Stender H. PNA-FISH: an intelligent stain for rapid diagnosis of infectious
diseases [J]. Expert Rev Mol Diagn, 2003, 3(11): 649-655.

Brehm-Stecher BF, Hyldig-Nielsen JJ, Johnson EA. Design and evaluation
of 16 S'RNA-targeted peptide nucleic acid probes for whole-cell detection
of members of the genus Listeria [J]. Appl Environ Microbiol, 2005, 71(9):
5451-5457.

Almeida C,.Azevedo NF, Fernandes RM, et al. Fluorescence in situ
hybridization method using a peptide nudeic acid probe for identification
of Salmonella spp.in a broad specturm of samples [J]. Appl Environ
Microbiol, 2010, 76(13): 4476—4485.

Loy A, Arnold R., Tischler P, et al. Probe check-acentral resource for
evaluating oligonucleotide probe coverage and specificity [J]. Environ
Microbiol, 2008, 10: 2894-2896.

Azevedo NF,Vieira MJ,Keevil CW. Establishment of a continuous model
system to study Helicobacter pylori survival in potable water biofilms [J].
Water Sci Technol, 2003, 47(5): 155-160.

Perry O, Keefe H, Stender H, et al. Filter-based PNA in situ hybridization
for rapid detection, identification and enumeration of specific
micro-organisms [J]. J Appl Microbiol, 2001, 90(2): 180—-189.
Byron-Stecher BF, Hyldig-Nielsen JJ, Johnson EA. Design and evaluation
of 16SrRNA-targeted peptide nucleic acid probes for whole-cell detection
of members of the genus Listeria [J]. Appl Environ Microbiol, 2005, 71(9):
5451-5457.

(FTAE% 48 BRIE)

=0k

ERE, BEIREM, FEZERRSME
ARERBREWN.
E-mail: wyx20022359@163.com

X7, IR, TEZEMRAFEAR
mRERN.
E-mail: liuning52@126.com



