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Abstract: Caulerpa racemosa is a green algae consumed by people in northern coastal
areas. C. racemosa has a habitat attached to the shallow seabed. C. racemosa usualy
consumed fresh without any cooking process so that the contamination of
microorganisms can be eaten. Molecular identification using 16S rRNA is needed to
determine the type of bacterial contaminants in C. racemosa. The isolates of C.
racemosa were cultured in HIA, BAP, and BHI media. Bacteria from BHI media were
isolated by DNA, PCR for 16S rRNA gene, and sequencing. Bacteria isolate C. racemosa
was found to have the a-hemolytic ability in BAP media. The sequencing analysis showed
that the three bacterial colonies of C. racemosa isolate had high similarity with V.
parahemolyticus, Caldalkalibacillus mannanilyticus, and Exiguobacterium profundum.
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INTRODUCTION

Bacterial growth, especially in waters, is often associated with or
contaminating marine organisms, one of which is C. racemosa.t The presence of
bacteria can threaten the hygiene of marine biota and even human health who
consume polluted marine biota.? Bacterial identification is needed to find out what
types of bacteria live in symbiosis with C. racemosa. Identification of pathogenic
bacteria is crucial to provide information regarding the safety of C. racemosa
when consumed raw. BAP media is an enriched and differential selective
medium that can differentiate pathogenic bacteria based on their ability to
hemolysis erythrocytes.2 Microbiological identification of bacteria has the
disadvantage of taking a long time from bacterial culture to biochemical tests.*

In addition to the culture method, identification of bacteria can be carried
out using a molecular-based method with a high level of sensitivity by analysis
using the 16S rRNA gene (16S ribosomal Ribonucleic acid / Ribonucleic acid
encoding the 16S ribosome, S represents Svedberg, which is the unit of
measurement for ribosomes). The gene encoding rRNA is the most conserved
gene, so the 16S rRNA gene is used as a universal primer in the use of
Polymerase Chain Reaction and determination of nucleotide sequences through
sequencing (PCR).2

There is still limited research related to identifying pathogenic bacteria
that cause foodborne disease in C. racemosa, it is necessary to research to
provide new insights to the public regarding hygiene in the consumption of fresh
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C. racemosa. Molecular identification of bacteria causing foodborne disease in C.
racemosa have high sensitivity and specificity regarding the types of bacteria.
The 16S rRNA gene was chosen because all bacteria have this gene, so it is
possible to find new species that are pathogenic and specifically found in C.
racemosa

MATERIAL AND METHOD

A sampling of C. racemosa was carried out in the waters of Jepara,
Central Java, Indonesia. Isolation to obtain pure bacteria from C. racemosa
culture was carried out at the Microbiology Laboratory. In contrast, DNA isolation
from C. racemosa culture bacteria and molecular identification was carried out at
the Molecular Biology Laboratory, Medical Laboratory Technology, Faculty of
Nursing and Health, University of Muhammadiyah Semarang. The 16S rRNA
gene sequencing analysis was carried out at PT. Indonesian Genetics Science.

Isolation of bacteria culture from C. racemosa

Three grams of C. racemosa were put into a clean and dry plastic to be
mashed. Then one spoon of C. racemosa was put into 5 ml of Physiological
NaCl, homogenized. The suspension of C. racemosa was isolated by culturing it
on NA and then incubated at 37°C for 24 hours. Then the bacteria were isolated
again on BAP at 37°C for 24 hours. Hemolysis formed on BAP was observed
against a bright light background. Colonies on BAP with a whole clear zone and
clear green zone were inoculated on HIA (Heart Infusion Agar) fertilizing medium
for 24 hours at 37°C in the Incubator. Colonies on HIA (Heart Infusion Agar) were
cultured on BHI (Brain Heart Infusion) for 48 hours at 37°C in an incubator.

Isolation of DNA from C. racemosa bacterial culture

Bacterial colonies of C. racemosa culture from HIA were instilled in 5 ml
of liquid BHI, then incubated at 37°C for 24 hours. The incubation results were
centrifuged at 12000 rpm for 10 minutes at 4°C. The supernatant was discarded,
then the pellet was added with 750 ul of lysis buffer, vortexed for a few seconds.
20 pl of proteinase K was added, shaken for 15 minutes using a shaker, then
incubated at 55°C for 30 minutes, then centrifuged for 10 minutes at 12000 rpm
at 4°C.

The supernatant solution was transferred to a 1.5 ml Eppendorf tube, and
700 pl of phenol CIAA was added, stirred slowly for 30 minutes, then centrifuged
at 12000 rpm for 10 minutes at 4°C. The topmost part (aqueous phase) was
transferred to an Eppendorf tube, then 96% ethanol was added in a 1:1 ratio,
mixed gently until fine threads were seen, then centrifuged at 12000 rpm for 10
minutes at 4°C. The supernatant solution was discarded, the pellet was washed
with ethanol 70%, then centrifuged at 12000 rpm for 10 minutes at 4°C.

The supernatant was discarded, then allowed to dry, then 100 ul of TE
was added to dissolve the bacterial DNA to be seen on 1% agarose gel
electrophoresis. The results of DNA isolation were pipetted as much as 2 pl, and
the absorbance was measured using a UV nanodrop spectrophotometer at a
wavelength of 260/280 nm. DNA purity has a ratio limit between 1.8-2.0.
Obtained results of absorbance and concentration of DNA purity.®

Amplification of C. racemosa cultured bacteria

Nuclease Free Water was added as much as 7.5 ul and added 12.5 pl of
taq polymerase enzyme into a PCR microtube. The forward and reverse primers
were added 2 ul each, and 1 pl DNA samples were added to the microtube. The
PCR temperature is set at the initial stage of denaturation (pre-denaturation) with
95°C for 6 minutes, followed by a denaturation stage at 95°C for 30 seconds,
then annealing stage at 55°C for 30 seconds, extension at 72°C for 2 minutes.
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The final extension stage was carried out at 72°C for 10 minutes and the cooling
down the stage at 4°C for 6 minutes. The results of PCR amplification and
markers were read using 2% agarose gel electrophoresis. PCR product
approximately 1500 bp.

Data analysis

The purified 16S rRNA gene PCR product then proceeds to the
sequencing stage to determine the sequence of nucleotide bases in the PCR
product. The PCR product is sent to PT Genetics Science Indonesia for further
processing to the sequencing analysis stage. The nucleotide sequence obtained
is then used to compare the sequence data available at Genbank through the
BLAST (Basic Local Alignment Search Tool) program at (NCBI),
https://blast.ncbi.nim.nih.qov/. The results of the sequencing were aligned and
made a phylogenetic tree using Mega X.

RESULTS AND DISCUSSION

The bacterial culture of C.racemosa obtained four bacterial colonies.
Bacterial colonies were grown on BAP media and produced a partial erythrocyte
lysis zone. 4 Colonies of isolates of C. racemose had a-hemolysis type on BAP

media (Figure 1).

Figure 1. Characteristics of 4 bacterial colonies isolate C.racemosa in BAP

Four colonies of isolates of C. racemosa (CR1-AIK, CR6-AIK, CR7-AIK,
and CR8-AIK) were pathogenic in humans because they were able to lyse some
erythrocytes in BAP media. Each bacterial colony was purified, and Gram stain
was performed to determine gram properties, morphology and confirm purity.
CR1-AIK and CR6-AIK are Gram-positive bacilli. CR7-AIK is a slight rod-shaped
gram-negative.

Each isolated bacterial colony of C.racemosa (CR1-AlIK, CR6-AIK, CR7-
AIK, and CR8-AIK) that had been purified was cultured on BHI media, and DNA
isolation was performed using the phenol-CIAA method. The results of DNA
isolation were used as a template for amplification of the 16S rRNA gene.

m'.;
Figure 2. PCR product of about 1500 bp of C.racemosa isolate bacteria (CR1-
AIK, CR6-AIK, CR7-AIK, and CR8-AIK).
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Bacterial isolates CR1-AIK, CR6-AIK, CR7-AIK, and CR8-AIK had PCR
products of about 1500 bp. The DNA band length of 1500 bp is specific to the
target gene, namely 16S rRNA. In addition, the results of electrophoresis of PCR
isolates of bacteria CR1-AIK, CR6-AIK, CR7-AIK, and CR8-AIK formed a single
band (Eigure 2). The PCR product of the 16S rRNA gene on bacterial isolates
CR1-AIK, CR6-AIK, and CR7-AIK was then sequenced.

C.racemosa is processed without a cooking process, so that it is feared
that there will be contaminant bacteria that can harm consumers. The habitat of
C. racemosa, which is at the bottom of the waters, causes all parts of the
harvested algae to contain sand, even sea pebbles. C. racemosa has abundant
epibiotic bacteria and diatoms that adhere to the outer surface and form biofilms.”
Physical defenses such as mucus production in C.racemosa and diverse aquatic
environments can form bacterial communities on the algal surface. Research
related to bacteria from the surface of C. racemosa found no antimicrobial effect.
Bacteria that live on the surface of C. racemosa form biofilms and produce
secondary metabolites similar to algae.?
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Figure 3. Phylogenetic analysis of the bacterial isolate CR1-AIK has a close
similarity to E. profundum

Based on tree phylogenetic analysis using Mega X, the bacterial isolate
CR1-AIK had similarities with the bacterium Exiguobacterium profundum (Eigure
3). E. profundum has gene sequences with high similarity to the bacterial isolate
CR1-AIK found from the Bay of Bengal Visakhapatnam Coast. Bacteria,
firmicutes, bacilli, bacillales, Exiguobacterium. One of the bacteria found in
C.racemosa is Exiguobacterium profundum.

Exiguobacterium profundum is a thermophilic bacteria that can produce
lactic acid isolated from deep-sea hydrothermal. E. profundum is an anaerobic,
halotolerant, moderately thermophilic bacterium and a bacterium that does not
produce spores. E. profundum was isolated from the sea under hydrothermal
conditions with an average depth of 2600m. E. profundum is a gram-positive
bacterium, motile rod-shaped with peritrichous type and lives optimally at 45 °C,
pH 7.2% NaCl. (+)-L-Lactate is the primary organic acid detected from
carbohydrate fermentation by producing formate, acetate, and ethanol
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compounds. Colonies formed circular, have a creamy or orange color. The
characteristics of E. profundum are chemoorganotrophic and facultatively
anaerobic. Biochemical tests showed that E. profundum had positive catalase
and negative oxidase abilities. The substrates used for growth under anaerobic
conditions were aesculin, amygdalin, arbutin, cellobiose, D-fructose, D-galactose,
N-acetyl-D-glucosamine, D-glucose, gentiobiose, maltose, D-mannitol, D-
mannose, D-ribose, salicin, starch, sucrose, and trehalose.2 The genus
Exiguobacterium is not only found in C.racemosa but also red algae.
Exiguobacterium aestuarii has been isolated from red algae, Gracillaria corcata.
E. aestuarii produces magnesium ammonium phosphate (struvite) and can lyse
agar (agarolytic). E aestuarii can produce struvite, a bioremediation-based
fertilizer on industrial phosphate waste.®® The discovery of the genus
Exiguobacterium in the aquatic environment has the potential as a bioagent to
control the explosion of the cyanobacterial population, namely Microcystis
aeruginosa.lt

The genus Exiguobacterium is also found in marine organisms such as
shrimp and fish. Exiguobacterium arabatum isolated from the stomach of shrimp
(Penaeus vannamei) has potential as a probiotic because it has no resistance.
Gene and only one virulence gene.% In addition, Exiguobacterium arabatum was
also found in fish.2

Several genera of Exiguobacterium cause disease in humans.
Exiguobacterium was found in periodontitis, myeloma, and infectious endocarditis
patients, all of which isolates formed orange-yellow colonies on blood agar.**
Phylum Firmicutes species Exiguobacterium were also found in dishwashing
water that had formed biofilms. Several species in this genus are known for their
ability to proliferate in extreme environments such as hot, alkaline, and marine
environments.®2 The genus Exiguobacterium causes pathogens in humans
because it has virulence factors including tlyC, MprR, MCP, Dam, which play an
essential role in lethal infections.*®
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Figure 4. phylogenetic analysis of bacterial isolate CR6-AIK has a close similarity
to V. parahaemolyticus
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The results of the phylogenetic tree analysis using Mega X showed that
the bacterial isolate CR6-AIK had a close relationship with Vibrio
parahaemolyticus found in aquatic areas (figure 4). Vibrio parahaemolyticus is a
bacteria, proteobacteria, gammaproteobacteria, vibrionales, Vibrionaceae, and
the genus Vibrio.

The genus Vibrio is a bacterium that is mainly found in marine
environments. Vibrios develop in the bodies of marine animals. Vibrios that live in
the bodies of marine animals are mutualism, for example, Vibrio fischeri-squid.
Vibrio interactions with the host are also parasitic and pathogenic to humans, for
example, Vibrio harveyi-shrimp. The genus Vibrio is vast and is divided into
several species groups that have different ecological environments. Vibrio is not
only found in C. racemosa, but also many other marine organisms. For example,
V. harveyi is a species associated with disease-causing various marine animals.
Vibrio coralliilyticus is involved in bleaching events on corals. V. splendidus a
group of species involved with a disease in mollusks, V.halioticoli is a species
that have the potential to have mutualistic relationships with abalones organisms
and act as probionts. V cholera is a type of vibrio pathogen in humans. 2t

CR6-AIK is closely related to Vibrio parahaemolyticus. Vibrio
parahaemolyticus is naturally found in aquatic areas and is associated with
gastroenteritis either from contaminated raw food or undercooked seafood®:2
and is life-threatening in immunocompromised patients. V parahaemolyticus is a
halophilic Gram-negative bacterium. Several V parahaemolyticus were identified
to cause opportunistic diseases in humans, causing subacute gastroenteritis with
dehydration, fever, and of various ages, as well as gender.22 VV parahaemolitycus
causes foodborne disease. V parahaemolitycus has different genetic distribution,
genetic elements, and pathogenicity depending on the environment® V
parahaemolyticus isolated from 3 main water areas in China has different genetic
diversity and population structures.?2?* Based on the analysis using WGS, there
were differences in the pathogenicity of V parahaemolitycus in various aquatic
environments resulting from the combination of horizontal genome transfer,
pathological distribution elements.2t4318 v/, parahaemolyticus was also found to
cause death in shrimp due to acute hepatopancreatic necrosis disease.?
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Figure 5. Phylogenetic analysis of the bacterial isolate CR7-AIK has a close similarity to
Caldalkalibacillus mannanilyticus
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Based on phylogenetic analysis using Mega X Isolate, CR7-AIK bacteria
have a relationship with Caldalkalibacillus mannanilyticus (Eigure 5). C.
mannanilyticus has been found in textile factory wastewaters.2 C.
mannanilyticus, bacteria,  firmicutes,  bacilli, bacillales, bacillacae,
caldalkalibacillus. Besides being found in C. racemose, C. mannanilyticus were
found on the bottom of the water in hypersaline aiding lake conditions. One of the
alkaliphilic bacteria that can be used for industrial enzyme applications is Bacillus
mannanilyticus sp. Bacillus mannanilyticus is capable of producing alkaline
enzymes such as proteases. Caldalkalibacillus thermarum produces extracellular
enzymes that are resistant to high pH and high-temperature conditions. Aerobic,
endospore-forming, obligate alkaliphilic.242>%

CONCLUSION

The bacterial isolate CR1-AlIK had a high similarity with the bacterium
Exiguobacterium profundum, commonly found in marine areas. Isolate bacteria
CR6-AIK has similarities with bacteria Vibrio parahaemolyticus, which can cause
foodborne disease. Genus Exiguobacterium and Vibrio can cause infectious
diseases in humans. CR7-AIK has a similarity with the bacteria Caldalkalibacillus
mannanilyticus and is widely used in the enzyme industry. Consumption of fresh
C.racemosa must go through a clean wash because the algae contain
pathogenic bacteria that cause foodborne disease.
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