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Clinical Food Environment
Bacterial isolation

&2

DNA extraction

!

PCR amplification of

housekeeping genes

Wags

!

Nucleotide sequencing

GTACTTAACGCTAG

Online submlsswn and data analysis

ATCGGTTACTAGC
ACCTGGAAATCCG
AATTATGGATCAT
TGCCCGTGGTTGC

...

Figure 1 Diagram Shows MLST Scheme Starting from Bacterial Isolation from Clinical, Seafood

and Evironmental Samples. DNA extraction was subsequently performed, followed

by PCR amplification of housekeeping genes for each isolate. Nucleotides of PCR

fragments of the housekeeping genes are sequenced, and the nucleotide sequence

data will be submitted to online database.
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Allele 1
Allele 1
Allele 2
Allele2

.CGGTACGTCTA.
..CGGTACGTCTA.
- CGGTATCTCTA.
.CGGTATCTCTA.

gene 4 gene B gene C  gene D gene E gene F gene G
Allele 1 .. ATACGTCGACG.. Allele 1 .. CTGCAATGCTAC. .. Allle 1 .. CCGTATGTCGA.
Allele? . ATGOGTAGACG Allele 1. CTGCAATGCTAC. . Allele 2 . COGTATGTCGG. .
Alldle 2 .. ATGOGTAGACG. . Allele 2. CTGCAATGCTAA. .. Allele? ... CCGTATGTCGG.
Allele 3 CTACGTCGCCT.. Allele 3 ATGCAATGCGAC.. Allele 3 ... ACGTATGTCGA.
Allele 1 .. CTAAGTCGACG. .. Allele 1 .. ATCGGCTACGT. Allele 1 ... TTACGTGGACT...
Allele 2 .. CTGAGTCGATG... Allele 2 .. ATCGGCTGCGT. .. Allele 2 .. ATACGCGGACT..
Allele 3. CTGAGTAGACG. .. Allele 3 .. ATGGGCTACGA. .. Allele 3 . TTACGTGGACA.
Allele 4 ... GTCAGTCGCCT... Allele 3 .. ATGGGCTACGA... Allele 4 . TTGCGAGGACT. ..
&)
Allelic type of individual housekeeping genes
Isolate | Sequence type (ST) Dp g
genel | gene2 | gene 3 | gene 4 | gene S | gene 6 | gene 7
1 ST1 1 1 1 1 1 1 1
2 ST2 2 2 1 2 2 2 2
3 ST3 2 3 2 2 1 2 3
4 ST4 3 4 3 3 2 3 4

(B)

Figure 2 MLST Data Interpretation. (A) Fragments of seven housekeeping genes, genes 1-7,

used for the MLST scheme are presented. Allelic types, e.g. alleles 1, 2, 3, etc,

are assigned for the unique nucleotide sequences of individual gene fragments.

(B) Uniqgue combinations of seven allelic types create the ST, e.g. ST1, 2, 3, etc,

for an individual isolate®.
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Figure 3 Process for ldentifying Source of Infection of C. jejuni by MLST. Clinical isolates

were recovered from patients, as well as other isolates were recovered from poultry,

cattle and pigs. DNA extraction and MLST analysis were subsequently performed

using these isolates and the genetic relationships among the strains were determined.

Poultry was identified as a source of infection for human clinical strains because

the MLST analysis revealed that strains recovered from poultry represent identical

sequence type (ST) to those from clinical samples. Solid line represents the most

genetic similarity of isolates from human clinical samples with that of poultry, and

dash line represents less genetic similarity of isolates from human clinical samples

with that of cattle and pig.19’22
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Multilocus Sequence Typing (MLST):

Molecular Technique for Monitoring Food Safety

ABSTRACT

Foodborne infectious diseases are a
worldwide public health burden particularly
in tropical countries. Determining potential
sources of infection has mitigated transmission
of bacteria. Sources of bacterial enteric infection
could be identified by genetic relatedness of
strains isolated from patients with diarrhea and
strains isolated from various sources including
food. Multilocus sequence typing (MLST) is
a genetic analysis used to identify bacterial
strains based on nucleotide sequences of
housekeeping genes of bacteria collected
from various sources. MLST analysis allows
understanding of genetic relationships and

sources of bacteria transmission. The advantage

J Public Health 2017; 47(1): 91-104

Chonchanok Theethakaew

of MLST over other molecular methods is
the ability to compare genetic profiles of
examined strains from individual laboratories
to those from over the world through online
database. At present, the MLST approach has
been successfully applied in epidemiological
and molecular evolutionary studies of several
foodborne pathogenic bacteria. Generated
outcomes from MLST could imporve surveillance
of bacterial pathogens in food industry and

generate higher standard of food safety.
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