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Antibacterials potential of symbiont bacteria of brown algae
(Turbinaria conoides) obtained from Indonesian waters

Abstract. Brown seaweeds haves the potential to produce bioactive compounds. It has been shown that the bacteria associated WitF
seaweeds are involved in the production of metabolites associated with their host. Microbes may be present as a living symbiotic i
association with other algae as epiphytes or endophytes. In this study, bacteria isolated from brown seaweed (Turbinaria conoides) were
tested for antibacterial activity. A total of 14 isolates were iselatedfound, 6 of which came from external tissue, while 8 iselates-cal
from internal tissue. Through the antagonistic test, 7 isolates showed inhibitory activity against Staphylococeuaureus-Staphylococcys
aureus and 1 isolate showed the inhibition against both S.aureus and E.coli. Phenotypic and genotypic identification showed that tl
species-symbiont bacteria species was Lactobacillus plantarum.

Keywords: bioassay, antagonistic, diffusion paper disc, Lactobacillus plantarum

INTRODUCTION

Seaweed is one of the largest producers of biomass from the ocean and is a potential source of new, diverse, and unique
compounds (Bahare S et al. 2019). Many are the substances obtained from seaweed, such as alginates, carrageenan, an
agar, which have been used for decades in traditional medicine, pharmacology, and food (Andrea GZ et al. 2019). Othgr
compounds have bacteriostatic or antibacterial, antiviral, anti-tumor, anti-inflammatory, and antifouling activity.
Therefore, seaweed can provide promising bioactive that can be used in the treatment of human diseases or new
antimicrobial agents to replace synthetic antibacterial agents used in agriculture and the food industry. Much attention has
been paid to developing innovative projects for pharmaceuticals. Seaweed applications, especially in the design of new
antimicrobial drugs. Research for the identification of promising algal species, standardization of analytical methods,
isolation of compounds through integrated fractionation of bioassays, detailed chemical characterization and evaluation of
their safety, evaluation of synergistic effects between components, and efforts to improve yields. and lowering extraction
costs is needed (Marie JP et al. 2016).

It has been shown that the bacteribacteria associated with seaweed as epiphytes or endophytes are involved within the
assembly of metabolites (Alessandro B et al. 2017). It's traditionally been used for children's fever, as a fertilizer,
repeHantrepellent, including antioxidant, anti-inflammatory, antimicrobial, and anti-cancer (Gupta et al. 2011) Turbinari
conoides belongs to the family of tThe recent scientific trends target the pursuit for phytochemicals from marine algae du
to their numerous health-promoting effects, pathogens (Mark LW et al. 2016). Seaweeds can secrete secondary metabolit
with antibacterial properties (Emer S and Nissreen AG 2016). Tthe form of symbiotic mutualism. Algae provide neede
sites and nutrients, while the bacteria encourage growth and protect the algal surface against symbiont bacteria isolates in
algae have abundant antimicrobial activity. The existence of the bacteria is suspected as a results of infections acquirefd
from the community (Arumugama P et al. 2017) It here we evaluate the properties of the brown alga Turbinaria conoides
in producing bioactive compounds including the inhibition of human pathogens (Kalaivani et al. 2016). T. conoides is a
tropical marine algae widely distributed in coastal waters in Asia. We chose this algae following extensive trials on othjr
common macroalgae including Sargassum spp. and Euchema cottoni.

MATERIALS AND METHODS
Procedures
Sampling

Samples of Turbinaria sp. (about 1 kg wet weight) were taken from Lima island (S: -6.001051; E: 106.153804)
Samples were maintained in fresh seawater for laboratory analyses within 24 hours of collection.
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Isolation of symbiont bacteria producing antibacterial compounds

Epibionts were extracted from 15 grams of algae by rinsin with 30 mL of sterile sea water. The rinse water was
incubated in 30 mL of nutrient broth medium shaken at room temperature for 24 hours. Bioactive compound was
extracted by crushing 15 g of algawith a mortar and pestle with the addition of 15 ml of sterile seawater. The suspension
was incubated with 30 mL broth nutrient medium and shaken att room temperature for 24 hours.

After extraction process, the refreshed samples in the 30 ml broth nutrient medium were diluted into 9 ml broth nutrient
sterile 10" up to 105, Each dilutions were grown on a plate count agar medium by incubate them at 37 °C for 2 x 24 hours.
After incubating the petri dishes which were contain samples from each dilution, then the colonies bacteria from alga
would appear. The colonies bacteria producing antimicrobial compounds were characterized by a clear zone around the
colonies. Furthermore, the colonies with stable inhibition zones were collected by isolating them on slant agar medium,
with a clear code.

Selection of symbiont bacteria isolates antagonistically against pathogenic bacteria

To determine the ability of bacterial isolates in inhibiting the growth of pathogenic bacteria, a qualitative test was
conducted directly by scratching round the isolates on the surface of the media that has been dispersed with test bacteria
(Eschericia coli and Staphylococcus aureus)(ref). Media were incubated for 48 hours at 37 °C. Each scratching round of
isolates was then marked by a unique code.

Inhibition zones were determined as those showing clear zones around the colony of symbiont bacteria isolates, for
both Escheria coli and Staphylococcus aureus . Strains that showed maximum antagonistic effect against tested pathogens
were identified. These were isolated and selected for further antibacterial testing by paper disc and identification of
phenotype and genotype.

Antibacterial potential testing of symbiont bacterial isolate by paper disc diffusion

Testing the supernatant of symbiont bacteria for inhibitory growth of E.coli and S.aureus was performed by the agar
diffusion method (Grela E et al. 2018) ). The supernatant was obtained by separating the filtrate and supernatant by
centrifuge for 1 hour (25 °C and 3000 rpm). Paper discs containing supernatant 40 puL and the negative control nutrient
broth 40 pL were left for 1 hour to reduce the water excess, and positive control chloramphenicol 0.01 mg/mL, were
placed on the surface of the Mueller Hinton Agar medium containing 1 mL test bacteria and incubated for 48 hours at 37
°C. The supernatant diffuses from the disc into the agar. If the organism is killed or inhibited by both the supernatant and
chloramphenicol as an antibiotic positive control, there will be no growth in the immediate area around the disc, this is
called the zone of inhibition. The zone sizes were compared to assess bioactivity as sensitive, resistant, or intermediate, in
each case the resistance zone where shows no colonies growth was measured by using a ruler to the nearest mm.

Identification of phenotype and genotype of symbiont bacteria

General bacterial identification (Phumudzo T, 2013) followed colony characteristic observations on liquid medium and
solid medium, observing cell morphology (gram staining, spore staining, and Ziehl-Neelsen staining), and Biochemistry
test (motility, gelatin hydrolysis, citrate, urease, carbohydrates, and catalase). The initial selection of isolates from mixed
cultures was carried out after enrichment and planting of Turbinaria conoides samples on the agar medium in pour plating.
Observation of medium incubated with temperature 37°C was done at incubation time reached 24 hours and 48 hours. The
data obtained from the bacterial isolate characterization were used to estimate the type of symbiotic bacteria isolated from
Turbinaria conoides. Determination of the type of bacteria was performed based on| ?22. Symbiont bacteria species were
determined by molecular testing.

The DNA of the symbiont bacteria isolateds was amplified using primers 9F and 1541R. The DNA bands used were
relevant to the resulting PCR product of about 1400 base pairs. The PCR reaction used a PCR machine (Eppendorf
German) with a first pre-denaturation at 94 ° C for 90 seconds, followed by 30 cycles consisting of denaturation at 95 ° C
for 30 seconds, primary attachment at 50 ° C for 30 seconds, and extension at 72 ° C for 90 seconds. After-30-eyeles
completed,—Ffollowed by the elongation phase at 72 ° C for 5 min and cooling at 4 ° C for 20 min. Molecular
identification was done through partial genetic analysis of 16S rDNA. DNA extraction was performed using the GES
method (Pitcher et al., 1989. Modified). PCR Amplification on 16S rDNA using Primer 9 F: 5°-- AAG GAG GTG ATC
CAG CC-3" and Primer 1541 R: 5" - GAG TTT GAT CCT GGC TCA G - 3" (White et al., 1990, O Donnell, 1993). The
analysis of nitrogen base sequence readings was performed with an automated DNA sequencer (ABI PRISM 3130 Genetic
Analyzer) (Applied Biosystems). The next sequenced raw data were trimmed and assembled using the BioEdit program
(http://www.mbio.ncsu.edu/BioEdit/bioedit.html). Sequencing data were assembled in BLAST with genomic data
registered in DDBJ / DNA Data Bank of Japan (http://blast.ddbj.nig.ac.jp/)
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96 RESULTS AND DISCUSSION

97 The Result of Symbiont Bacteria Isolation

98 Samples consisted of the inside and outside of the algae, as many as 20 petri for 2 replications resulted in colonies with

99 the inhibit zone of 14 colonies, 6 of which were from epibionts, while the other 8 came from the algal tissue. The results
100 of identification of colonies grown on mixed cultures can be seen in Table 1. and identification of isolates isolated into
101  slant agar can be seen in Table 2.

102 Tabel 1. Macroscopic forms of bacterial colonies

Morphology of colonies

Colony code
Shape Color Edges Elevation

TUL2%-AL-2 Round White Flat Convex shiny
TUL%-A2-2 Round White Flat Convex shiny
TUL?-A3-2 Round White Flat Convex shiny
TUL?-A4-2 Round White Flat Convex shiny
TUL?-B1-2 Round White Crooked Convex shiny
TUL?B2-2 Round White Crooked Convex shiny
TUD*C1-2 Round White Flat Convex shiny
TUD*-C2-2 Round White Flat Convex shiny
TUD?D1-2 Round White Crooked Convex shiny
TUD?D2-2 Round White Crooked Convex shiny
TUD?D3-2 Round White Crooked Convex shiny
TUD?-D4-2 Round White Crooked Convex shiny

TUDS-E-2 Round White Flat Convex shiny

TUD3-F-2 Round White Flat Convex shiny

103 Information:

104 *The code of isolates TUL/TUD states the isolates originating from the outer/inner algae

105 ** The code of isolates (%), (%), (%), (°) states isolates obtained from the dilution

106 *** The code of isolates Al and so on, B1 and C1 so on, D1 so on, E, F, the letter codes denote the observed gradient sequence and the
107 number code representing isolates in the order of the first, second, and so on according the best inhibition zone of each col ony observed
108 on the plate

109 **** The code of number 2 identifies the isolate obtained from the second repeat

110 Table 2. Identification of the isolates on slant agar

Solid medium

Code of isolates

Shape Color
TUL?AL-2 Spread Milky white
TUL2-A2-2 Spread Milky white
TUL?A3-2 Spread Milky white
TUL?-A4-2 Spread Milky white
TUL?-B1-2 Rhizoidal Cloudy white
TUL?-B2-2 Rhizoidal Cloudy white
TUD*-C1-2 Spread Milky white
TUD*-C2-2 Spread Milky white
TUD?D1-2 Rhizoidal Cloudy white
TUD?D2-2 Rhizoidal Cloudy white
TUD?-D3-2 Rhizoidal Cloudy white
TUD?D4-2 Rhizoidal Cloudy white
TUD®-E-2 Spread Milky white
TUD3-F-2 Spread Milky white
111 Bacteria is isolated into a solid medium, then there is a group commonly referred to as a colony. The colony's shape is

112 different for each species and it is characteristic of a particular species (Erin RS 2012).
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The Selection Results Symbiont Bacteria Producing Antibacterial Compounds

Figure 2. Symbiont bacterial isolates (D1, D2, D3, D4, E, F) on a direct challenge test to S.aureus (A) and E.coli (B)

Based on the results of the direct challenge test, 7 bacterial isolates from 14 isolates tested showed inhibitory activity
against S.aureus and only 2 of the 7 isolates had inhibitory activity against E.coli. The isolate codes that have inhibitory
zones against S.aureus bacteria are TUL2-B1-2, TUL2-B2-2, TUD2-D2-2, TUD2-D3-2, and TUD3-F-2, whereas TUD4-
C1-2, And TUD4-C2-2 showed inhibition zones against both pathogenic bacteria being tested but the inhibitory activity
against E.coli was not as good as its inhibition against S.aureus.

Isolates with showing inhibition were re-selected by looking at the best and largest clear zone. Isolates with code
TUD4-C2-2 were isolates which had the best inhibition zone. Bacterial isolates derived from tissue showed better
inhibition than isolates derived from epibionts. Inhibitory zone and diameter measurement results against S.aureus and
E.coli can be seen in Figure 3 and Table 3. Positive controls have a broader spectrum in inhibiting both types of test
bacteria with 16.8 mm inhibition against S.aureus and 13.8 mm against E.coli. Chloramphenicol with a concentration of
0.03 mg on a paper disc is highly active if its inhibition zone is more than 18 mm (Mounyr B et al., 2016), while the dose
of chloramphenicol (positive control) used is lower at 0.01 mg, so it can be said that bacteria Test is sensitive to positive
control. Negative control (NB without symbiotic bacterial inoculation) indicates the absence of activity or inhibition zone,
S0 it can be ascertained that a supernatant still containing medium has no effect on the activity formed. From the stability
of the measured inhibition zone, the antibacterial properties of the supernatant produced by the symbiotic bacteria act as
inhibitors against Gram positive bacteria and are merely bacteriostatic for Gram negative bacteria. Paper disc with a
supernatant applied to a Gram positive bacterial plate indicates a stable clear zone even after a 48-hour incubation period.
While against Gram negative bacteria, around the disc paper shows the presence of inhibitory activity but gradually
become turbid before the incubation period reaches 24 hours.

The antibacterial compounds produced by symbiont bacteria isolates showed different inhibitory activity against both
tested bacteria S.aureus and E.coli. According to Irma ESM (2011) the inner symbiotic bacteria generally have abundant
populations and are specific microbes because they directly interact with the bioactive compounds produced from within
the algae. While the symbiotic bacteria originating from the surface have a population that is less suspected because it
requires higher defense power to overcome the pathogens and predators that are around the algae.
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Figure 3. Results of antibiotic susceptibility test against S.aureus and E.coli

Antimicrobial agents may be bacteriostatic at low concentrations but are bactericidal at high concentrations (Fernando
B and Bruce RL, 2020). Other factors that influence the ability of inhibition are the concentration or intensity of
antimicrobial agents, the number of microorganisms, the temperature, the species of microorganisms, the presence of
organic matter and the degree of acidity (pH) (Manisha DM and Shyamapada M 2011).

Table 3. Results of measurement of inhibitory zone diameter of antibacterial compounds

Diameter of zone inhibition (mm)

" Gram positive Gram negative
Repetition
Symbiont bacterial Control Control Symbiont bacterial Control Control
(++) *) () (++) (*+) ()
1 55 16 0 0 135 0
2 78 175 0 0 14 0
Average 6,7 16,8 0 0 13,8 0

The area of the symptomatic supernatant inhibition zone of S.aureus was 6.7 mm. According to Mounyr Balouiri et al,
2016. a measured inhibition zone of less than 10 mm shows weak activity and strong activity if the the inhibition zone is
greater than 15 mm. Testing of antibacterial activity of the symbiont bacteria supernatant obtained was still far from the
results of the antibiotic activity of the chloramphenicol control. This is because the antibacterial compound of the
extracted symbiont bacteria was a supernatant containing secondary metabolites. However, the test results provide clear
evidence of antibacterial activity. Generally the chemical structure of metabolites from marine products differs from those
of terrestrial origin. In fact, marine bacteria are significant reservoirs of a plethora of bioactive molecules which have
never been found in terrestrial organisms. (Giovanna R, 2020 ). Seawater contains an active inhibitor agent for Gram
positive bacteria (Garima K et al. 2017)

Identification of Phenotype and Genotype of Symbiont Bacteria

Based on phenotypic identification results through cell staining and biochemical testsing, symbiont bacteria were rof
shaped, non acidic, non spore forming, non motile, aerobically grown, negative catalase, and positive to carbohydrate tests.
In general, the identification of selected isolates showed specific characteristics of lactic acid bacteria (Lactobacillus
spp.), such as round colonies, milky white, Gram positive with short stem cells, without forming endospores (Davoodabadi
et al. 2015).
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Lactobacillus plantarum_100%

GCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAACGAACTCTGGTATTGATTGGTGCTTGCATCATGATTTA
CATTTGAGTGAGTGGCGAACTGGTGAGTAACACGTGGGAAACCTGCCCAGAAGCGGGGGATAACACCTGGAAACAGATGCTAATA
CCGCATAACAACTTGGACCGCATGGTCCGAGCTTGAAAGATGGCTTCGGCTATCACTTTTGGATGGTCCCGCGGCGTATTAGCTAG
ATGGTGGGGTAACGGCTCACCATGGCAATGATACGTAGCCGACCTGAGAGGGTAATCGGCCACATTGGGACTGAGACACGGCCC
AAACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACAATGGACGAAAGTCTGATGGAGCAACGCCGCGTGAGTGAAGAAGGGTT
TCGGCTCGTAAAACTCTGTTGTTAAAGAAGAACATATCTGAGAGTAACTGTTCAGGTATTGACGGTATTTAACCAGAAAGCCACGGC
TAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGTTTT
TTAAGTCTGATGTGAAAGCCTTCGGCTCAACCGAAGAAGTGCATCGGAAACTGGGAAACTTGAGTGCAGAAGAGGACAGTGGAAC
TCCATGTGTAGCGGTGAAATGCGTAGATATATGGAAGAACACCAGTGGCGAAGGCGGCTGTCTGGTCTGTAACTGACGCTGAGGC
TCGAAAGTATGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCATACCGTAAACGATGAATGCTAAGTGTTGGAGGGTTTCCGCC
CTTCAGTGCTGCAGCTAACGCATTAAGCATTCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAAAGGAATTGACGGGGGCCC
GCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCTACGCGAAGAACCTTACCAGGTCTTGACATACTATGCAAATCTAAGAGATT
AGACGTTCCCTTCGGGGACATGGATACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAAC
GAGCGCAACCCTTATTATCAGTTGCCAGCATTAAGTTGGGCACTCTGGTGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGAT
GACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGATGGTACAACGAGTTGCGAACTCGCGAGAGTAA
GCTAATCTCTTAAAGCCATTCTCAGTTCGGATTGTAGGCTGCAACTCGCCTACATGAAGTCGGAATCGCTAGTAATCGCGGATCAG
CATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGAGAGTTTGTAACACCCAAAGTC

Figure 4. Sequens of 16S rDNA

Data for base sequence encoding gene of 16S rDNA shows that symbiont bacteria has accurate scores for species
levels with a similarity 100% of the sequences present in GenBank (Figure 4), The species homology of the tested isolate
was Lactobacillus plantarum.

In conclusion, Turbinaria conoides is commonly found in the gulf of Banten, Serang district, province of Banten. This
research showed that symbiont bacteria Lactobacillus plantarum are endophytic and potentially useful as an antibacterial
agent against common pathogens.

ACKNOWLEDGEMENTS

This paper and the research behind it would not have been possible without the exceptional support by Jakarta
Technical Fisheries University under the Applied Research Program of Fish Processing Technology Study Program. The
authors thank the Jakarta Technical Fisheries University for providing scientific publications fund.

REFERENCES

Alessandro B, Christine AM, Brendan FG. 2017. Marine macroalgae and their associated microbiomes as a source of antimicrobial
chemical diversity. Eur J. of Phycol, 52:4, 452-465

Andrea GZ, Miguel A. Prieto L, Cecilia J-Lopez, Juan C. Mejuto, Jesus S-Gandara: 2019. The potential of seaweeds as a source of
functional ingredients of prebiotic and antioxidant value. Antioxid (Basel). 2019 Sep; 8(9): 406.

Arumugama P, Kavipriya R, Murugan M, Ramar M, Kamalakannan S, Murugan K 2017. Antibacterial, antioxidant and anticancer
properties of Turbinaria conoides (J. Agardh). Clin Phytosci. (2017) 3:5

Bahare S, Javad SR, Ana ML. Seca, Diana CGA. Pinto, Izabela M, Antonio T, Abhay PM, Manisha N, Wissam Z, Natélia M, 2019.
Current trends on seaweeds: looking at chemical composition, phytopharmacology and cosmetic applications. Mol. 2019 Nov;
24(22): 4182.
Davoodabadi, Abolfazl; Soltan D, Mohammad M; Rahimi F, Abbas; D, Masoumeh; Sharifi Y, Mohammad K; Amin H, Farzaneh, 2015.
Antibacterial activity of Lactobacillus spp. isolated from the feces of healthy infants against enteropathogenic bacteria. Pubmed.
Emer Shannon and Nissreen Abu-Ghannam, 2016. Antibacterial derivatives of marine Algae: An overview of pharmacological
mechanisms and Applications. Mar Drugs. (2016) Apr; 14(4): 81.

Erin R sanders, 2012. Aseptic Laboratory Techniques: Plating Methods. J Vis Exp. 2012; (63): 3064.

Fernando Baquero and Bruce R. Levin , 2020. Proximate and ultimate causes of the bactericidal action of antibiotics. Nat Rev.
Microbiol. (2020)

Garima Kapoor, Saurabh Saigal, and Ashok Elongavan, 2017. Action and resistance mechanisms of antibiotics: A guide for clinicians. J
Anaesthesiol Clin Pharmacol. 2017 Jul-Sep; 33(3): 300-305.

Giovanna Romano, 2016. Marine microorganisms as a promising and sustainable source of bioactive molecules. Mar. Environ. res
(2016)

Grela E., Kozlowska J., Grabowiecka, 2018. A. Current methodology of MTT assay in bacteria-a review. Acta Histochem.;120(4):303—
311

Gupta S, Abu-Ghannam N. Bioactive potential and possible health effects of edible brown seaweeds. Trends Food Sci Technol.
2011;22:315-26.

Irma Esthela Soria-Mercado, Luis Jesls Villarreal-Gomez, Graciela Guerra Rivas and Nahara E. Ayala Sanchez, 2011. Bioactive
Compounds from Bacteria Associated to Marine in Algae.Biotechnology: Molecular Studies and Novel Applications for Improved
Quality of Human L. BoD — Books on Demand, 2012 (252)


https://www.ncbi.nlm.nih.gov/pubmed/?term=Gomez-Zavaglia%20A%5BAuthor%5D&cauthor=true&cauthor_uid=31533320
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prieto%20Lage%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=31533320
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jimenez-Lopez%20C%5BAuthor%5D&cauthor=true&cauthor_uid=31533320
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mejuto%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=31533320
https://www.ncbi.nlm.nih.gov/pubmed/?term=Simal-Gandara%20J%5BAuthor%5D&cauthor=true&cauthor_uid=31533320
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6770939/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salehi%20B%5BAuthor%5D&cauthor=true&cauthor_uid=31752200
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sharifi-Rad%20J%5BAuthor%5D&cauthor=true&cauthor_uid=31752200
https://www.ncbi.nlm.nih.gov/pubmed/?term=Seca%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=31752200
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pinto%20DC%5BAuthor%5D&cauthor=true&cauthor_uid=31752200
https://www.ncbi.nlm.nih.gov/pubmed/?term=Michalak%20I%5BAuthor%5D&cauthor=true&cauthor_uid=31752200
https://www.ncbi.nlm.nih.gov/pubmed/?term=Trincone%20A%5BAuthor%5D&cauthor=true&cauthor_uid=31752200
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mishra%20AP%5BAuthor%5D&cauthor=true&cauthor_uid=31752200
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nigam%20M%5BAuthor%5D&cauthor=true&cauthor_uid=31752200
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zam%20W%5BAuthor%5D&cauthor=true&cauthor_uid=31752200
https://www.ncbi.nlm.nih.gov/pubmed/?term=Martins%20N%5BAuthor%5D&cauthor=true&cauthor_uid=31752200
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6891420/
https://www.ncbi.nlm.nih.gov/pubmed/25930687
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shannon%20E%5BAuthor%5D&cauthor=true&cauthor_uid=27110798
https://www.ncbi.nlm.nih.gov/pubmed/?term=Abu-Ghannam%20N%5BAuthor%5D&cauthor=true&cauthor_uid=27110798
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4849085/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4846335/
https://www.nature.com/nrmicro
https://www.nature.com/nrmicro
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kapoor%20G%5BAuthor%5D&cauthor=true&cauthor_uid=29109626
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saigal%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29109626
https://www.ncbi.nlm.nih.gov/pubmed/?term=Elongavan%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29109626
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5672523/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5672523/
https://www.researchgate.net/profile/Giovanna_Romano
https://www.researchgate.net/journal/1879-0291_Marine_environmental_research

201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216

Kalaivani , G., Hemalatha , N., dan Poongothai. 2016. Screening Of Marinene Brown Algae Associated Potential Bacteria Producing
Antagonistic Bioactive Compounds Against Uti Pathogens. International Journal of Pharma and Bio Sci. 2016 April; 7(2): (B) 395 —
405. India.

Manisha DM and Shyamapada M, 2011. Honey: its medicinal property and antibacterial activity. Asian Pac J Trop Biomed. 2011 Apr;
1(2): 154-160.

Mari JP, Elena F, Herminia D, 2016. Antimicrobial Action of Compounds from Marine Seaweed. Mar Drugs. 2016 Mar; 14(3): 52.

Mark LW, Philippe P, James SC, John AR, Sabeeha SM, Katherine EH, Alison GS, Mary EC, Susan HB, 2016. Algae as nutritional and
functional food sources: revisiting our understanding. J. of Appl. Phycol. volume 29 pages 949-982 (2017)

Mounyr B,*Moulay S and Saad KI, 2016. Methods for in vitro evaluating antimicrobial activity: A review J Pharm Anal. 2016 Apr;
6(2): 71-79.

Noora B, Saeid TJ, Hadi BP, Fabio V, 2019. Metabolites from Marine Microorganisms, Micro, and Macroalgae: Immense Scope for
Pharmacology. Mar Drugs. 2019 Aug; 17(8): 464.

Phumudzo T, Ronald N, Khayalethu N, Fhatuwani M, 2013. Bacterial species identification getting easier . Afr J. of Biotechnol. Vol.
12(41), pp. 5975-5982

White TJ, Bruns T, Lee S, Taylor JW. 1990. Amplification and direct sequencing of fungal ribosomal RNA genes for phylogenetics. Pp.
315-322. In PCR Protocols: A guide to Methods and Aplications, Academic Press, Inc., New York.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Mandal%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=23569748
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mandal%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23569748
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3609166/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4820306/
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
https://link.springer.com/journal/10811
https://www.ncbi.nlm.nih.gov/pubmed/?term=Balouiri%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29403965
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sadiki%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29403965
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ibnsouda%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=29403965
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5762448/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barzkar%20N%5BAuthor%5D&cauthor=true&cauthor_uid=31398953
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jahromi%20ST%5BAuthor%5D&cauthor=true&cauthor_uid=31398953
https://www.ncbi.nlm.nih.gov/pubmed/?term=Poorsaheli%20HB%5BAuthor%5D&cauthor=true&cauthor_uid=31398953
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vianello%20F%5BAuthor%5D&cauthor=true&cauthor_uid=31398953
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6723029/

N

el
WNRPOOWONOU A W

14

M

42

43

45

Antibacterial potential of symbiont bacteria of brown algae (Turbinaria
conoides) obtained from Indonesian waters

Abstract. Brown seaweeds have the potential to produce bioactive compounds. H-has-been-shown-that-the-bacteria-Bacteria assouateﬁ
with seaweeds are involved in the production of metabolites-asseciated-with-theirhost. Microbes may be present as a living symbiotic i
association with other algae as epiphytes or endophytes. In this study, bacteria isolated from brown seaweed (Turbinaria conoides) were
tested for antibacterial activity. A total of ef-14 iselates-werefound bacteria were isolated—, 6-of which eame-6 were isolated fro
external tissue, while 8 eame—from internal tissue. Fhrough—the-Results of an antagonistic test revealed that ; 7 isolates showe
inhibitory activity against Staphylococcus aureus and only 1 isolate showed the inhibition against both S.aureus and E.coli. Phenotypic
and genotypic identification-analysis showed that the symbiont bacteria species-was Lactobacillus plantarum.

Keywords: bieassay Bioassay, brown seaweed, antagonistic, diffusion paper disc, Lactobacillus plantarum

INTRODUCTION

Seaweed is one of the largest producers of biomass from the ocean and is a potential source of new, diverse, and unique
compounds (Bahare S-et al. 2019). Many are-the-substances are obtained from seaweed, such as alginates, carrageenaq,
and agar, which have been used for decades in traditional medicine, pharmacology, and food (Andrea GZ-et al. 2019).
Other compounds have bacteriostatic or antibacterial, antiviral, anti-tumor, anti-inflammatory, and antifouling activity.
Therefore, seaweed can provide promising bioactive that can be used in the treatment of human diseases or new
antlmlcroblal agents to replace synthetlc antibacterial agents used in agriculture and the food industry. Meehaﬂewe%et

y —Seaweed applications -especialhy-are particularly used i
the design of new antlmlcroblal drugs. Research for the identification of promising algal species, standardization of
analytical methods, isolation of compounds through integrated fractionation of bioassays, detailed chemical
characterization and evaluation of their safety, evaluation of synergistic effects between components, and efforts to
improve yields. and lowering extraction costs is needed (Marie JP}et al. 2016).

In later decades, made strides microbiological procedures have altogether made a difference in build-up phylogeneti
affiliations of seaweed-related epi bacterial communities and endophytes. Be that as it may, there's inadequately
prove that utilitarian connections for seaweed-bacterial intuitive can be built up and well caught on. Epiphytic bacterial
communities  are guick-rapid colonizers of the ocean growth surface, some of the time versatile and abl.e
to quickly metabolize algal exudates (Singh R-P-and Reddy-C-R-K, 2014). H's It has traditionally been used for childrenijs
fever, as a fertilizer, repellent, including antioxidant, anti-inflammatory, antimicrobial, and anti-cancer (Gupta et al. 2011).
Seaweeds can secrete secondary metabolites W|th antlbactenal propernes (Emer S-and Nissreen AG-2016). The fform-df

s and nutrients, while the bacteria encourage growt
and protect the algal surface agalnst symbiont bacteria isolates in-as algae have abundant antimicrobial activity. The
existence of the bacteria is suspected as a result of infections acquired from the community (Arumugama P-et al. 2017). 1.
conoides is a tropical marine alga widely distributed in coastal waters in Asia. H-here-we-evaluate-This study evaluates the

properties of the brown alga Turbinaria con0|des in producmg bloactlve compounds |nc|ud|ng the |nh|b|t|on of human

MATERIALS AND METHODS

Procedures

Sampling
Samples of Turbinaria sp. (about 1 kg wet weight) were were—was—taken from Lima island (S: -6.001051; H:
106.153804) Samples were maintained in fresh seawater for laboratory analyses-analysis within 24 hours of collection.
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Isolation of symbiont bacteria producing antibacterial compounds

Epibionts were extracted from 15 grams of algae by rinse in with 30 mL of sterile seawater. The rinse water was
incubated in 30 mL of nutrient broth medium and shaken at room temperature for 24 hours. The bioactive compound was
extracted by crushing 15 g of alga with a mortar and pestle with the addition of 15 ml of sterile seawater. The suspension
was ineubated-with-put into a 30 mlk nutrient broth autrient medium and shaken at room temperature for 24 hours)|

C ted [K4]: I can’t understand the meaning of this

After the extraction process, 1 ml of the refreshed samples from #a-the 30 ml broth nutrient was measured out and
homogenized in the sterile test tube containing 9,ml of medium-were-dituted-in-stagesin-sterile thete-9-mi-nutrient broth‘_%
produce a 10 dilution. This was done until 105|drlut|on is produced. -for-each dilute utrient broth sterile 10~

line. Why you incubate the extract of bioactive compounds in
nutrient broth. Please check it.

Each d||ut|on was grown ona plate count agar medlum by |ncubat|ng them at 37 °°C for 2x24 hours Aﬁe#meubatmg

colonies Colonres of bacterra producrng that produce antrmrcrobral compounds were charactenzed by a clear zone around
the—colonies. Furthermore, the colonies with stable inhibition zones were collected by isolating them on a slant agar
medium.-with-a-clear-code-

Selection of symblont bactena |solates antagonlstrcally agamst pathogenrc bacteria

W ia_For this, a qualitative test
was eonducted-carried out d|rectly by scratchlng the isolates on the surface of the media that has been dispersed with two
test bacteria i.e. {Escherichia coli and Staphylococcus aureus); (Monte-J, et al 2014)). The media were-was then incubated
for 48 hours at 37 °C. Each scratching round of isolates was then marked by a unique code.

Inhibition zones were determined-as-these-showing clear zones around the colony of symbiont bacteria isolates; for
both Escherichia coli and Staphylococcus aureus. Strarns that showed maX|mum antagonrsnc effect agarnst tested
pathogens were identified. W V-pa
of phenotype-and-genotype._Strains showrnq maximum antaqonrstrc effects were |s0|ated and selected for antlbacterral
testing by the paper disc diffusion method. Further, the strains were identified at the phenotypic and genotypic levels.

Antibacterial potential testing of symbiont bacterial isolate by paper disc diffusion
Antibacterial Festing-testing the-supernatant-of symbiont bacteria for inhibitory growth of E.coli and S.aureus was
performed by the agaspaper disc diffusion method [(Grela E-et al. 2018)-). The supernatant was obtained by separating the
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filtrate and the -supernatant by-was centrifuged for 1 hour (25 “°C and 3000 rpm). Paper discs containing 40 L supernatant

was considered as the treatment 40-pk-and-while 40 pL nutrient broth was used in-the negative control nutrient-broth-40
p-wereleft-for-1-hour-to-reduce-the-water-exeess,—and chloramphenicol (0.01 mg/mL) was used as a positive control.
chleramphenicel-0-01-mg/mb—After that, the discs were placed on the surface of the Mueller Hinton Agar medium

contalnlng l mL test bacterla and incubated for 48 hours at 37 °C. The supernatant dlffuses from the dlsc into the agar #

around the supernatant and antrblotrc discs was measured by the meter rule in mm. The zone sizes were compared to
assess bloacthlty as sensmve reslstant or intermediate, and the presence of a clear zone was measured by the meter rule
in mm. a a A W y

Identification of phenotype and genotype of symbiont bacteria
General bacterial identification was carried out based on eeethe—basrsreﬁcolony characterrstrc observatrons on Irqurd
medium and solid medium a y
redium,—followed by chll morphology (gram stamlng, spore stammg, and Zrehl Neelsen stammg) and
Biechemistry-biochemical test (motility, gelatin hydrolysis, citrate, urease, carbohydrates, and catalase) as described by
Phumudzo, (2013). The initial selection of isolates from mixed cultures was carried out after enrichment and planting of
Turbinaria conoides samples on the agar medlummpeueplatmg Qbservatrone#medmehe plates were incubated with
at 37°C temperature for 24 to 48 hours.37°C-w - The data obtained
from the bacterial |so|ate characterlzatlon were used to estimate the type of symbiotic bacterla |s0|ated from Turblnarla
conoides. Betermina y a a-wa j

The DNA of the symbiont bacteria isolated was amplified using primers 9F and 1541R. The DNA bands used were
relevant to the resulting PCR product of about 1400 base pairs. The PCR reaction used a PCR machine (Eppendorf
German) with a first pre-denaturation at 94 ° C for 90 seconds, followed by 30 cycles consisting of denaturation at 95 ° C
for 30 seconds, primary attachment at 50 ° C for 30 seconds, and extension at 72 ° C for 90 seconds,- Folewed-followed
by the elongation phase at 72 ° C for 5 min and cooling at 4 ° C for 20 min. Molecular identification was done through
partial genetic analysis of 16S rDNA. DNA extraction was performed using the GES method (Pitcher et al., 1989:
Modified). PCR Amplification on 16S rDNA using Primer 9 F: 5°-- AAG GAG GTG ATC CAG CC-3" and Primer 1541
R: 5 - GAG TTT GAT CCT GGC TCA G - 3" (White et al., 1990, [0 Donnell, 1993). The analysis of nitrogen base

C ted [K10]: In the heading you have mentioned the
paper disc and here you have written agar diffusion method.
{ commented [ND11R10}: corrected )

sequence readings was performed with an automated DNA sequencer (ABI PRISM 3130 Genetic Analyzer) (Applied

Biosystems). The next sequenced raw data were trimmed and assembled using the BioEdit program
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(http://www.mbio.ncsu.edu/BioEdit/bioedit.ntml). Sequencing data were assembled in BLAST with genomic data
registered in DDBJ / DNA Data Bank of Japan (http://blast.ddbj.nig.ac.jp/)

RESULTS AND DISCUSSION

The Result of Symbiont Bacteria Isolation

identification of colonies grown on mixed cultures can be seen in Table 1, and identification of isolates isolated into slar]
agar-can-be-seen-in-TFable-2:. The macroscopic results of colonies on mixed cultures can be seen in Table 1, and on sla
agar can be seen in Table 2.

Tabel 1. Macroscopic forms of bacterial colonies

Morphology of colonies

Colony code
Shape Color Edges Elevation

TUL?%-AL-2 Round White Flat Convex shiny
TUL2%-A2-2 Round White Flat Convex shiny
TUL?-A3-2 Round White Flat Convex shiny
TUL?-A4-2 Round White Flat Convex shiny
TUL?-B1-2 Round White Crooked Convex shiny
TUL?B2-2 Round White Crooked Convex shiny
TUD*-C1-2 Round White Flat Convex shiny
TUD*-C2-2 Round White Flat Convex shiny
TUD?D1-2 Round White Crooked Convex shiny
TUD?D2-2 Round White Crooked Convex shiny
TUD?D3-2 Round White Crooked Convex shiny
TUD?-D4-2 Round White Crooked Convex shiny

TUDS-E-2 Round White Flat Convex shiny

TUD3-F-2 Round White Flat Convex shiny

Note:

*The code of isolates TUL/TUD states the isolates originating from the outer/inner algae

** The code of isolates (%), (%), (%), (°) states isolates obtained from the dilution

*** The code of isolates Al and so on, B1 and C1 so on, D1 so on, E, F, the letter codes denote the observed gradient sequence and the
number code representing isolates in the order of the first, second, and so on according the best inhibition zone of each colony observed
on the plate

**** The code of number 2 identifies the isolate obtained from the second repeat

Table 2. tdentification-Macroscopic form of the isolates on slant agar

Solid medium

Code of isolates

Shape Color
TUL2-AL-2 Spread Milky white
TUL?-A2-2 Spread Milky white
TUL2-A3-2 Spread Milky white
TUL?-A4-2 Spread Milky white
TUL?-B1-2 Rhizoidal Cloudy white
TUL?-B2-2 Rhizoidal Cloudy white
TUD*-C1-2 Spread Milky white
TUD*C2-2 Spread Milky white
TUD?D1-2 Rhizoidal Cloudy white
TUD?D2-2 Rhizoidal Cloudy white
TUD?-D3-2 Rhizoidal Cloudy white
TUD?D4-2 Rhizoidal Cloudy white
TUD®-E-2 Spread Milky white
TUD?3-F-2 Spread Milky white

- Bacteria were isolated in a solifl
medium and the size of the colony was different for each species and was characteristic of a particular species (Erin 2012)]
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The selection results symbiont bacteria producing antibacterial compounds

Figure 2. Symbiont bacterial isolates (D1, D2, D3, D4, E, F) on a direct challenge test to S.aureus (A) and E.coli (B)

Based on the results of the dlrect challenqe test onlv 5

bacterial |solates i.e. TUL2-B1-2, TUL2-B2-2, TUD2-D2-2, TUD2 D3-2, and TUD3-F-2 showed inhibitory activity
against S.aureus whereas only 2 viz. TUD4-C1-2 and TUDA4-C2-2 bacterial isolates showed inhibition zones against both
]Lthoqenlc bacterla The |nh|b|t|on aCtIVItV was found to be Iower in E. coli than in S. aureus.

o ene- Isolates with code
TUD4- C2 2 had the best |nh|b|t|on zone. Bacterlal |so|ates derlved from algal tlssue showed better inhibition than isolates

derived from epibionts. The mhtbttepy— nhibitory zone and diameter measurement results agalnst S.aureus and E. CO|I can
be seen m Flgure 3 and Table 3. Positiv "

Posmve controls showed 16 8 mm |nh|b|t|on zone agalns

S aureus and 13 8 mm |nh|b|t|on zone agamst E. coli. Chloramphenlcol with a concentration of 0.03 mg on a paper disc is
highly active if its inhibition zone is more than 18 mm (Mounyr B-et al., 2016), while the dose of chloramphenicol
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(positive control) used is-was lewer—at-less than 0.01 mg, so it can be said that bacteria Fest-test is-was found to bl
sensitive to the positive control. [Negative control (NB without symbiotic bacterial inoculation) indicates the absence of
activity or inhibition zone, so it can be ascertained that a-supernatant still-centaining-medium-has-ne-effect-ondoes nqt
affect the activity formed. —From-the stability-of the-measured-inhibition-zone,—the-The antibacterial properties of th
supernatant produced by the symbiotic bacteria act as inhibitors against Gram-positive bacteria and are-were merel
bacteriostatic for Gram-negative bacteria. As gram-—positive symbiotic bacteria widely knows contain bacterioci
(Mezaini A et al, 2009 and Li D. Et al, 2015) bacteriocins from Gram-positive bacteria are generally not effective againgt
Gram-negative bacteria (Smaoui et al, 2010). Paper disc with a-supernatant applied to a Gram-positive bacterial plaf

indicates a stable clear zone even after a 48-hour incubation period. While against the Gram-negative bacteria, areund-the
dise-paper-shews-the presence of inhibitory activity appeared around the disc paper, but it was gradually beceme-turbil
turbulent before the incubation period reaches 24 hours.

o
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The antibacterial compounds produced by symbiont bacterial isolates showed different inhibitory activity against bot|
tested bacteria S.aureus and E.coli. According to Irma ESM-et al. (2011), the inner symbiotic bacteria generally havj
abundant populations and are specific werebe&because they directly interact with the bioactive compounds produce
from within the algae. While the symbiotic bacteria were le
suspected-populated, because-as it requires-required higher defense power to overcome the pathogens and predators that
are around the algae.

o o

Figure 3. Results of antibiotic susceptibility test against S.aureus and E.coli

Antimicrobial agents may be bacteriostatic at low concentrations but are bactericidal at high concentrations (Fernando
B-and Bruce-RL, 2020). Other factors that influence-affect the-ability—of inhibition_potential are the concentration dr
intensity of antimicrobial agents, the number of microorganisms, the temperature, the species of microorganisms, the
presence of organic matter, and the degree of acidity (pH) (Manisha BM-and Shyamapada M 2011).

Table 3. Results of measurement-of inhibitory zone diameter efantibacterial-compeunds

The Diameter of zone inhibition (mm)

" Gram-positive Gram-negative
Repetition
Symbiont bacterial Control Control Symbiont bacterial Control Control
(++) *) () (++) (*+) ()
1 5.5 16 0 0 13.5 0
2 7:.8 175 0 0 14 0
Average 6.7 16:.8 0 0 13,8 0

The area of the symptomatic supernatant inhibition zone of S.aureus was 6.7 mm. According to Mounyr Baleuiri-et a};
(2016), - a-measured-less than 10 mm inhibition zone efless-than-10-mm-shews-showed weak activity and streng-activity-{f
the inhibition zone is greater than 15 mm_it indicates strong activity. Testing of antibacterial activity of the symbiont
bacteria supematant obtalned was still far from the results of the antlblotlc acthlty of the chloramphenicol control. This is
because of - was—a-tthe supernatant containing secondarly
metabolites. However the test results prowde clear eV|dence of antlbacterlal activity. Generally, the chemical structure of
metabolites from marine products differs from- the these-ef-terrestrial origin. Marine bacteria are significant reservoirs efj
plethera—of bioactive molecules that have never been found in terrestrial organisms: (Giovanna-R, 2020 ). Seawatgr
contains an active inhibitor agent for Gram-positive bacteria (k;arima—KKagood etal. 2017)
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motile, developing_and-grow vigereuslaerobically, negative catalase, and positive carbohydrate testy..—catalase-negative;
and a positive test for carbohydra tes—{ln qeneral the selected isolate showed spemal characterlstlcs possessed bv lactic

amd bacterla

(Lactobacillus spp.),_s-Such_-as C|rcular smooth whlte Gram posmve colonies
with -brief -stem cells, -without -shaping endospores (Davoodabadi et al. 2015).

The Genotypie-result-threugh-molecular identification is-carried-eutwas done through partial genetic analysis of 16S
rDNA. PCR amplification results from the 16S region of bacterial ribosome DNA Nitrogen base sequences sorted from
symbiont bacterial isolates can be seen in figure 4. The sequencing information was segquenced-in-mpact-with-under the
influence of genomic information enlisted within the DDBJ / Japanese DNA Information Bank with 100%
strains grouping comes about. The characters of the antibacterial strains were indistinguishable from those of Lactobacillus
plantarum. Greatest The hHighest 100% personality, greatest score 2660, add up to score 2660, 100% inquiry scope,
E esteem 0, was recorded to-for the taxon of adjacent microbes. [The classification of -ofthe bacterial isolate is Bacteria;

Flrmlcutes Ba<:|II| Lactobacnlales Lactobat:lllaceae Lactobat:lllus Lactobaelllus plantarum—
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Sequens of 16S rDNA

GCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAACGAACTCTGGTATTGATTGGTGCTTGCATCATGAT
TTACATTTGAGTGAGTGGCGAACTGGTGAGTAACACGTGGGAAACCTGCCCAGAAGCGGGGGATAACACCTGGAAACAG
ATGCTAATACCGCATAACAACTTGGACCGCATGGTCCGAGCTTGAAAGATGGCTTCGGCTATCACTTTTGGATGGTCCCG
CGGCGTATTAGCTAGATGGTGGGGTAACGGCTCACCATGGCAATGATACGTAGCCGACCTGAGAGGGTAATCGGCCACA
TTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACAATGGACGAAAGTCTGATGGAG
CAACGCCGCGTGAGTGAAGAAGGGTTTCGGCTCGTAAAACTCTGTTGTTAAAGAAGAACATATCTGAGAGTAACTGTTCA
GGTATTGACGGTATTTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTG
TCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGTTTTTTAAGTCTGATGTGAAAGCCTTCGGCTCAACCGAAGAAGTG
CATCGGAAACTGGGAAACTTGAGTGCAGAAGAGGACAGTGGAACTCCATGTGTAGCGGTGAAATGCGTAGATATATGGA
AGAACACCAGTGGCGAAGGCGGCTGTCTGGTCTGTAACTGACGCTGAGGCTCGAAAGTATGGGTAGCAAACAGGATTAG
ATACCCTGGTAGTCCATACCGTAAACGATGAATGCTAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAACGCAT
TAAGCATTCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGC
ATGTGGTTTAATTCGAAGCTACGCGAAGAACCTTACCAGGTCTTGACATACTATGCAAATCTAAGAGATTAGACGTTCCC
TTCGGGGACATGGATACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCG
CAACCCTTATTATCAGTTGCCAGCATTAAGTTGGGCACTCTGGTGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGA
TGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGATGGTACAACGAGTTGCGAACTCGCG
AGAGTAAGCTAATCTCTTAAAGCCATTCTCAGTTCGGATTGTAGGCTGCAACTCGCCTACATGAAGTCGGAATCGCTAGT
AATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGAGAGTTTGTAACA
CCCAAAGTC

Figure 4. The arrangement of nitrogen bases sequenced from symbiont bacteria, A = adenine, T = thiamine, G = guanine, C = cytosine.

Data for base sequence encoding gene of 16S rDNA shows that symbiont bacteria have accurate scores for species
levels with a similarity of 100% of the sequences present in GenBank. The species homology of the tested isolate was
Lactobacillus plantarum. Lactobacillus plantarum strains separated from dairy items appeared solid antimicrobial action
against the pointers strains of Staphylococcus aureus, Salmonella spp, and Escherichia coli ( Hu @kket al 2019).

(Wang L€t al 2018). FewSome LLactobaeittus—factobacillus —strains appeared-showed antlbacterlal movement against
Enterobacteriaceae which-that were safe to-for carbapenems (CRE). This impact-effect may have potential applications

through the utilize of the Lactobacillus strain as a starter culture in aged nourishments or as a nourishment additive to
control or avoid CRE contamination (Chen €-C-et al 2019).

In conclusion, Turbinaria conoides was is-was-commonly found in the gulf of Banten, Serang district, province of
Banten. This research showed-revealed that symbiont bacteria Lactobacillus plantarum are-was endophytic and potentially
useful as an antibacterial agent against common pathogens.
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