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Abstract

Our previous research results showed that through microscopic and
biochemical detection of single pure colonies,we obtained 45 positive
samples of lactic acid bacteria isolated from cow milk in Kirkuk City
In addition 40 isolates of pathogenic bacteria (10 isolates each of
Staphylococcus aureus, Staphylococcus epidermidis, Pseudomonas
aeruginosa and Escherichia coli) were obtained from Kirkuk City
Hospitals during the period from December to February 2021.The
results were displayed subsequent to their comparison with the
non-inoculated culture medium. The same extraction procedures were
conducted on this medium to assess the inhibitory effects of both the ini-
tial(supernatant)and final(deposits) extraction steps against two isolates
of each gram-positive and gram-negative pathogenic bacteria. Conse-
quently, we conducted molecular studies to evaluate the effectiveness
of Lactobacillus isolates against these pathogenic strains. Geneious
Prime 2021version 2.2 software was utilized to identify genes associ-
ated with bacteriocin production, specifically PlnK, PlnN, PlnEF, and PlW.

1. Introduction:
Lactic acid bacteria is one of the most important groups

of bacteria in the food industry that has been used for a long
time in dairy products by humans all over the world. It was
classified as the first class as ” Generally recognized as safe”
(GRAS) [1] because it is a non-pathogenic bacterium suitable
for technological and industrial processes. In addition, it has
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characterized by its ability to tolerate bile acids and plays a
role in the production of antimicrobial substance [2].

In the medical field, Lactobacillus Plantarum can be used
to control the risk of cardiovascular and blood vessel diseases,
cytokine production, and the production of many exopolysac-
charides that have anticancer activity in addition to a number
of juvenile diseases as well as to lower the level of cholesterol
in fat tissue [3], [4], [5].

Despite producing substances likebacitracin, hydrogen
peroxide, diacetyl fatty acids reutterin (3-hydroxypropionalde-
hyde) ethanol, [6] such bacteria exhibit antibacterial properties
against food-borne and clinically important human pathogens
[7]. Natural antimicrobial elements synthesized by lactic
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acid bacteria (LAB) are generally inhibitory to pathogens
and significantly impede the action of food spoilage organ-
isms.Bacteriocins and other LAB metabolites have been com-
mercially exploited for their antimicrobial properties and
used in many applications in the dairy industry to prevent
the growth of undesirable microorganisms [8]. Many strains
of lactic acid bacteria related to food groups could produce
bacteriocins or antibacterial proteins highly effective against
foodborne pathogens such as Staphylococcus aureus, fluo-
rescens Pseudomonas aeruginosa, Salmonella typhi, Shigella
flexneri, Listeria monocytogenes, Escherichia coli O157:H7,
and Clostridium botulinum [9].

Therefore, this study was designed in order to use molec-
ular means to identify bacteriocin producing genes in bacteri-
ocin producing Lactiplantibacillus plantarum strains studded
by (Fahem et al.,2021) [10].

2. Materials and Method:
2.1 Sample Collection and Isolation of Lactic Acid

Bacteria:

All microorganisms(lactobacillus strains and pathogenic
bacteria) obtained from [10].

2.2 Extraction and Partial Purification of Bacteri-
ocin:

Bacteriocin was extracted using Chloroform and cooling
centrifuge [11] and as follows:MRS Liquid medium Prepared
(250 ml) in a 500ml flask and inoculated with bacteria iso-
lated from milk and incubated for 24-48 hours at 37°C. Then,
culture media was centrifuged using special tubes and by a
cooling centrifuge at a speed of 7100 rpm at 12°C for 15
minutes. Supernatant was collected using a sterile pipette,
the separation process was repeated a number of times and
collected in a sterile flask. For this part, the activity tests
conducted for both all the sediment parts after it was dried
and ground into a powder form and dissolved in a certain
volume of physiological saline to obtain a concentration of
100%. Chloroform (125 ml) was added to the supernatant and
mix with the electric mixer for 20 minutes. The operation was
repeated once others using a centrifuge at a speed of 10400
rpm for 20 minutes also tested the activity for this part.

2.3 Estimation of the Extracted Bacteriocin Activity:

The activity of bacteriocin was estimated by the well dif-
fusion method using a Muller-Hinton agar according to the
methodology cited by (Sgouras et al., 2004) [12].

2.4 Detection of Bacteriocin-Producing Genes in
Lactic Acid Isolates:

The location of several bacteriocin-producing genes was
investigated after the determination of DNA sequencing using

software (Geneious prime 2021 2.2 software) by alignment
DNA sequencing with gene sequencing for special bacteriocin
(Bacterial Database BAGEL4). The detection of the location
of bacteriocin-producing genes in the DNA sequence of iso-
lates was followed by (Jafari et al., 2021) [13]. As well as
drawing the neighborhood tree for genes.

3. Results and Discussion:

Bacteriocin generated from Lb Plantarum 17 and Lb. Plan-
tarum 8 was effective against the Gram-positive bacteria
(Staph.aureus and Staph.epidermidis) and gram-negative bac-
teria (Pseudomonas aeruginosa and E.coli) as it clear in [10],
For the filtrate portion, the largest inhibition diameter was
20 mm and the lowest was 8 mm, while the residue portion
displayed the highest inhibition of 20 mm and the lowest of
10 mm against gram positive bacteria and for gram- negative
bacteria (9-21)mm. This was consistent with (Han et al.,203)
[14].

Despite the fact that certain studies have shown that bac-
teriocin is ineffective against Gram- negative bacteria; the
existence of this effect may set the stage for the use of this
bacillus’ extract in the pharmaceutical industry or as natural
food additives.The reason could be that E. coli has a particular
protein that protects it against bacteriocins produced by other
types of bacteria [15]. Since bacteria that create bacteriocins
have a specialized immunity against them because they con-
tain genes that encode immune proteins and so assist them to
resist bacteriocins

Moreover, the locations of a number of bacteriocin-produc-
ing genes in the isolates’ DNA were examined, and the DNA
sequence was established using a program (Geneious Prime
2021 2.2 software) by aligning the DNA sequence with the
gene sequence of the Bacterial Database BAGEL4 (Figures 1,
Figure 2, and Figure 3).

Within the genes of the Pln in Lactobacillus plantarum,
DNA sequences are organized into 5–6 triggers to regulate
several promoters in about 22–25 genes. The presence of
dipeptide bacteriocins generated from Plantaricin A, which
is encoded by two peptides (Plan A, Plan B), and Plantaricin
W, which is encoded by Plan A and Plan B, suggests that
they are in charge of numerous bacteriocins’ gene expression
[16] Additionally, numerous strains of Lb. plantarum include
genes that produce the bacteriocin dipeptides Plantaricin JK,
Plantaricin EF, and Plantaricin S. While Plantaricin EF and
Plantaricin JK both contain peptides (pin E and pin F), and
(pin K and pin J) respectively [17]. As a result, it has an
alignment of the neighbor trees of the four genes, Lactobacil-
lus plantarum WSAK1. As indicated in Table 1, the gene
sequences in the isolate under research exhibit 99% similarity
with genes isolated from other worldwide species with the use
of a number of known gene sequences in the Genes Bank for
Special Bacteriocin (Bacterial Database BAGEL4) database.
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Figure 1. 1Alignment of the DNA sequences of the amino acids of the bacteriocin genesplnK, plnN, plnEF and plnW in
bacteria Lactobacillus plantarum WSAK1

Figure 2. Alignment of DNA sequences of bacteriocin genesplnK, plnN, plnEF and plnW in bacteria Lactobacillus
plantarum WSAK1.
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Figure 3. Neighbor tree of bacteriocin genes in isolation Lactobacillus plantarum WSAK1.

Table 1. Bacterial genes matching ratio Under study with bacteria genes in the database of the National Center for
Biotechnology.

Identities Sequence ID with compare Gene Amino acid change Nucleotide Location Type of substitution No.of sample

99% ID:KF802197.1 plnK Valine Isoleucine G 166 Transition 1

99% ID:GU584090.1 Pln Glycine G 3237 Translation 2

99% ID:LC169496.1 PlnEF Misc feature T 19 Translation 3

99% ID:GU322926.1 PLW Asparagine A 72 Transition 4

4. Conclusions:
In conclusion, it was revealed that the most isolated strains

of lactic acid bacteria by (Fahem et al.,2021) [10]. followed
Lb plantarum with the plantaricin genes where they were re-
sponsible for producing plantaricin C bacteriocin. In addition,
plantaricin C had inhibitory effect against anumber of bacteria
such as S. aureus and other bacteria. So, the production of
bacteriocin is a useful source of natural food preservatives
to reduce the effect of chemical preservation. Since the in-
creasing demand for products associated with health benefits
has increased the research on underexplored foods and their
potential as probiotic sources.
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