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Abstract

From the family Enterobacteriaceae is Escherichia coli (E. coli) is a pathogenic bacterium that is getting
more important, especially in hospitals, common social areas. Owing to the broad-spectrum beta-lactams
(ESBL) they produce, they are usually multi-resistant and are common in intestinal and urinary tract
infections. It is of great importance to reduce cross-contamination from public areas and to examine and
reveal the genotype structure of the bacteria in question, i.e., to reach fingerprints, subtype sequences of
strains. 50 E. coli strains selected in the study were typified by Pulse field gel electrophoresis.
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Ozet

Enterobacteriaceae familyasindan Escherichia coli (E. coli), 6zellikle hastanelerde, ortak sosyal alanlarda
giderek daha énemli hale gelen patojenik bir bakteridir. Urettikleri genis spektrumlu beta-laktamlar
(ESBL) sayesinde genellikle ¢cok direnglidirler ve bagirsak ve idrar yolu enfeksiyonlarinda yaygindirlar.
Kamusal alanlardan ¢apraz bulasmanin azaltilmasi ve s6z konusu bakterilerin genotip yapisinin
incelenmesi ve ortaya ¢ikarilmasi, yani parmak izlerine, suslarin alt tip dizilerine ulagsmak biiyiikk 6nem
tasimaktadir. Calismada secilen 50 E. coli susu, Pulse field jel elektroforezi ile tiplendirildi.

Anahtar Kelimeler: Alt tiplendirme, Escherichia coli, genotiplendirme, PFGE.
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1. Introduction

Escherichia coli, which is part of the Enterobacteriaceae family and was first known by
the name bacterium colicommune, was named Escherichia coli by Chalmer and Castellani
in 1919 [1].

Warm-blooded animals and humans E. coli of the normal intestinal flora of bacteria that
form in the group, as biological classification; Kingdom Eubacteria, Phylum branch,
gamma, phylum, class, team and Enterobacteriales Enterobacteriaceae family is located
[2,3]. Although rarely occurring outside the capsule, many isolates contain a
microcapsule containing the M antigen or a slime layer similarly containing the K antigen
in the polysaccharide structure [4,5].

As a highly complex antigenic structure, E. coli was classified by Kauffman in 1944 within
the framework of its antigenic properties. In line with this classification, it is divided into
serological groups in the context of O-specific polysaccharide chain in
lipopolysaccharides in the cell wall, and serologic types in the context of K and H antigens
[6-11].

Pulsed-field gel electrophoresis (PFGE) is considered the "gold method" of molecular
typing methods. PFGE is a genotyping method that has proven to be superior to many
other biochemical and molecular typing methods with its high discriminatory power for
different bacterial strains [12-21].

In our study, 50 E. coli strains were genotypically typed by Pulse Field Gel
Electrophoresis technique.

2. Materials and Methods

One colony parallel seeding was performed on Nutrient agar and EMB agar from the
bacteria identified at species level by biochemical and molecular methods before each
study. The purity of the culture was checked after an overnight incubation. The single
colonies here were left to incubate overnight by passage, so that they are suitable for
single colony cultivation on Nutrient agar. Colonies grown in pure culture were collected
with plastic loop and suspended in 1 ml of cell suspension buffer (HST) (100 mM Tris-
HCI, 100 mM EDTA, pH: 8.0).

The cell suspension was centrifuged at 2500 x g for 15 minutes (alternatively at 13000 x
g for 2 minutes) at 4°C. Once again 1 ml of cold HST was added onto the pellet and vortex
was performed for a short time. Bacterial density was adjusted with the help of a
spectrophotometer (UV / Vis. Spectrophotometer, Boeco, Germany) to be 1 absorbance at
590nm (approximately McFarland 4 turbidity). Bacteria suspension was kept at room
temperature to be embedded in agarose.

Low melting agarose (LMA) of 2% in HST was prepared. An agarose mold for each strain
was marked and placed in the ice tray. 200 pl of the bacterial suspension prepared in HST
was taken and added to the tube kept at 50°C and containing 200 pl of LMA-SDS. Molds
were kept at + 42C for 10 minutes until the agarose solidified in order to prepare high
quality DNA, so that while early cell lysis and endonuclease activity decreased,
homogeneous solidification of agarose was achieved.

0.5 ml Cell Lysis Solution-1 (HLS-1) (50 mM Tris-HCI pH: 8.0, 50 mM EDTA, 2.5 mg / ml
lysozyme, 1.5 mg / ml proteinase K) was added to 1.5 ml sterile capped tubes. The
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agarose-containing bacteria were removed from the mold and placed in the lysis solution.
The molds in HLS-1 were kept at 37°C for 1 hour in a shaking water bath. HLS-1 was
poured and replaced by 0.5 ml cell lysis solution-2 (HLS-2) (0.5 M EDTA, 1% sarcosyl,
400 pg / ml proteinase K) solution was added to the tubes. Stored at 55 C for 2 hours in
shaking water bath.

After the lysis step, the tubes were kept in ice for at least 15 minutes to solidify the
agarose mold. The HLS-2 solution was carefully removed from the tubes. 4 ml of sterile
ultrapure water (Reagent Grade Type 1) heated to 50°C was added to the tubes with
agarose mold and kept in a 502C shaking water bath for 15 minutes. After the water in
the tubes was completely aspirated, the washing process with water mentioned in the
third item was repeated twice more. The water in the tubes was completely aspirated.
The agarose plates were then washed three times with 4 ml of TE (10 mM Tris-HCL, 0.1
mM EDTA, pH 7.6) buffer, each for 15 minutes at 50°C. Thus, agarose templates
containing purified DNA were made ready for cutting with restriction enzymes (RE).

Agarose containing DNA was cut using a scalpel % rate pattern based on a slide. One of
the pieces was placed in 100 ul 1x Fast Digest buffer and kept in a shaking water bath at
37°C for 10 minutes. (Other parts were kept in TE buffer.) Enzyme buffers from the tubes
were removed and 100 pl of the mixture prepared in number 2 was added to each tube. It
was incubated for 2 hours at 37°C. At the end of the incubation, the tubes were kept in
the refrigerator for 15 minutes and the molds were made ready for electrophoresis. 1%
agarose (pulsed-field certified agarose, Bio-rad Laboratories) was prepared to 100 ml in
0.5x TBE (44.5 mM Trismabase, 44.5 mM Boric acid, 1 mM EDTA, pH: 8.0). 1 g of pulsed-
field certified agarose ‘was placed in a 200 ml flask and 100 ml 0.5x TBE was added on it,
stirring gently to distribute the agar. After the agarose dissolved thoroughly, the flask
was kept in a 45-50°C water bath. The cassette to be poured agarose was prepared. Each
of the agarose molds cut with the Restriction Enzyme was placed at the ends of the teeth
of the 15 tooth comb (exactly parallel to the tip line of the comb. The head and trailing
teeth of the comb were left empty. 45-50 C agarose was poured into the cassette, after
freezing, the comb and cassette frame were removed and the solidified agarose on the
table was placed in the PFGE tank containing 1900-2000 ml 0.5x TBE buffer.

Electrophoresis applied in CHEF-DR II system.

3. Results

50 E. coli strains were found to be clonally related to all strains as a result of PFGE
dendrogram. Two major pulsotypes were found among these strains (A-B).

15t Group (A): 21 STRAINS
2nd Group (B): 29 STRAINS

Based on the tennover criteria, the similarity rate was found to be 94%. Clone A was 96%
similar in itself and clone B was 99% similar in itself. Since these similarities were 85%
and above, the strains were evaluated as the same, clonally related and contamination
was detected. The clustering rate was found to be 100%. (Figure 1.)
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Figure 1. PFGE dendogram image of 50 E. coli strains
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4.Discussion

E. coli is a common pathogen and should be investigated for nosocomial infections. To
examine clonal relationships of microorganisms; It is getting more important to reveal
subtypes of strains in determining whether they have a common origin in terms of
hospital outbreaks and food contamination. Methods used in this sense: Amplified
fragment length polymorphism (AFLP), flagellin typing (Fla), multilocus enzyme
electrophoresis (MEE), nucleotide sequencing, (NS), polymerase chain reaction (PCR),
randomly amplified polymorphic DNA (RAPD) and pulsed field gel electrophoresis
(PFGE). The most important point to be considered here is the distinctive power of the
technique to be used, as well as parameters such as sensitivity, speed, usability, ease of
use, cost, reproducibility should be evaluated altogether. In order to say that the methods
are effective, they must meet at least a few of the above criteria together [22-25].

The fact that strains that are genetically independent from each other can be easily
distinguished, reproducible, and closely related organisms with the same feature can be
considered a common feature for all methods. In the selection of the method, the strain
should be determined first, then the method to be used in accordance with this strain
should be scanned from the literature and finally, the selected method should be
optimized for the study. PFGE, refered as the gold standard method, which is a very
successful method for subtyping bacteria [26-29].

On the other hand, one of the biggest disadvantages of these methods is; It is the
comparison of the studies in different laboratories, although the chemicals used and the
environmental conditions are standardized [18].

The main purpose of our study is to type the strains of E. coli bacteria with the PFGE
method. The restriction enzyme selection of the bacteria to be used in this method is very
important. Considering the restriction enzyme cost, it can be considered as a
disadvantage for this method.

50 E. coli strains examined with the PFGE method in the study were found to be clonally
related to each other and divided into two major pulsotypes. Tenover criteria were
evaluated as an aid to this result. Tenover criteria are very useful in genotyping closely
related bacteria, and in the study, it was optimized to the PFGE technique to increase the
accuracy of the results and to separate the isolates into their own groups. The PFGE
method has proven to be a stronger genotyping method compared to other methods due
to its discrimination power.

Comparing the methods for separating DNA molecules; The electrical conduction in the
gel has been found to be important, especially the direction of the voltage. This method
was chosen due to the fact that the discrimination power is more effective owing to the
cross-direction and variable voltage of the PFGE method compared to running the
molecules at unidirectional constant voltage as in standard gel electrophoresis.

Its discriminatory power is stronger than conventional electrophoresis; YAC has a great
role technically in the separation of human chromosomes that are difficult to analyze by
shedding light on the development of the cloning system [18].

Considering that the PFGE method takes time, the PCR melting profile technique can be
considered as a different method. This technique is valid in terms of discrimination
power, reproducibility and suitability for epidemiological analysis, as well as it has been
described as a fast method for giving results. PCR with PFGE is said to be similar in MP
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separation power. Because the technique is time consuming, multiple strain analyzes can
complicate the study and also increase economic costs due to complex equipment
requirements [17].

Looking at previous studies, 30 E. coli strains were examined and differences were
observed in PFGE profiles. In the first profile of the studies, 2 separate strains were
identified, and in the second profile 2 similar strains and 5 different strains were
identified. In the third profile, 2 closely related; 4 different strains were encountered and
3 strains were analyzed in the last profile.

In our study, 50 E. coli strains were examined and all strains were found to be closely
related. 2 main pulsotypes were removed. 1. Group A 21 strain; Group B was grouped as
29 strains. Since the profiles supported by the Tenover criteria have 96% of A clone and
99% of clone B, it is concluded that the strains are the same. Different strains in other
study may indicate possible contamination.

As a result, PFGE is the gold standard method that can be used in the diagnosis of
potential outbreaks in common areas of society, such as hospital intensive care units,
prison wards, dormitories, etc. In addition, it provides the opportunity to use in a wide
range of areas such as disease susceptibility analysis, personalized drug design, gene
therapy, genetic tests, forensic medicine, development of high nutritional value products,
and breeding studies. Especially in the diagnosis and treatment of infectious diseases,
vital developments have taken place in recent years. The most important situation in
epidemic research; It is the appropriate categorization of strains that are unrelated or
unrelated to the epidemic by subtyping bacteria. Therefore, PFGE is an important tool for
distinguishing unrelated strains in outbreak-related analyzes and can determine the
direction of outbreak research. In addition, phage typing may be useful in order to
identify an isolate that is not related to the epidemic, although the PFGE method with the
Xbal enzyme is sensitive. In addition, phage typing can help confirm the associated
strains, but may result in fewer tests by reducing the use of more enzymes. Because the
phage typing method is faster than the PFGE technique and can be analyzed with less
effort than the PFGE method. Within the framework of all this, phage typing from the
very beginning of the study can only distinguish the epidemic strain phage type sample
and allow further PFGE analysis.

With these methods developed according to traditional analysis methods, unrelated
strains are understood more clearly, much more detailed results are obtained in the gel,
and these processes can take place in shorter periods of time.

These methods, which also emerged with the development of old methods, brought the
world of science to a different dimension with the fragment patterns they created. The
PFGE method has been accepted as the gold standard method since it has the power to
separate even large DNA fragments and has been accepted in recent years.

Currently, centers have been opened so that these techniques can be better understood,

developed, and new ones can be created. This PFGE method is a very good method used
to examine the correlation between different individuals of the same species.
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