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 16S rRNA is a preserved biomolecule within a cell. The 16S rRNA gene sequences are 

used for bacterial identification, phylogeny and taxonomy. Sequencing data was 

analyzed and examined by sequencing the matching 16s rRNA regions of isolates from 
different part of prawn. Different biochemical tests definite isolates as Aeromonas 

hydrophila; those were designed and tested following PCR assays and identified by 16S 

rRNA gene sequence analysis by few online and offline method and computational 
tools. The result showed that method has useful for identification of Aeromonas 

species. Our experiment results emphasize the need to take into account the 

intragenomic diversity of the 16S rRNA gene, and must attend to potential risk and plan 
for prevention. 

 

 
© 2014 AENSI Publisher All rights reserved. 

To Cite This Article: Sabili A., Abdelhadi Y.M., Ina-Salwany M.Y. and Kahieshesfandiari M., Identification and Characterization of 

Aeromonas Hydrophila through 16S rRNA-PCR in Culture Giant Freshwater Prawn in Kuala Pilah, Malaysia. Adv. Environ. Biol., 8(17), 

757-762, 2014 

 

INTRODUCTION 

 

  Aeromonas spp. are ubiquitous bacteria found in a variety of aquatic environments worldwide, including 

bottled water, chlorinated water, well water, and heavily polluted waters [17]. They cause infections in 

invertebrates and vertebrates, animals [10]. Particularly relevant to aquaculture is the species [20]. Aeromonas 

spp. is considered to be the major threat to the commercial cultivation of giant freshwater prawn aquaculture 

[28]. 

 Aeromonas hydrophila are gram-negative, oxidase-positive, facultative anaerobic, glucose fermenting rods 

belongs in the family Aeromonadaceae [17].  

 The identification and classification of microorganisms are of fundamental importance in microbiology 

[23]. Ribosomes are a part of the translational machinery of a cell and rRNA plays a vital for cellular growth, 

function and survival. Therefore, the primary, secondary and tertiary structures of rRNA molecules have been 

conserved during evolution [12]. 16S rRNA analysis have stated the primary structure of rRNAs and 

comparative oligonucleotide consists of highly conserved regions interspersed by regions of moderate to low 

homology within related species [9] also 16S rRNA is a conserved biomolecule within a cell. The different 

biochemical tests primarily confirmed isolates as Aeromonas hydrophila; those were designed and tested 

following PCR assays and identified by 16S rRNA gene sequence analysis. Direct sequencing of the 16S rRNA 

gene is generally accepted as a stable and specific marker for bacterial identification [16].  

 Phylogenetic analysis based on the 16S rRNA gene is considered an appropriate tool for the reconstruction 

of evolutionary history and phylogenetic relationships of bacterial genera and it is universally used [30,27,3]. In 

the case of Aeromonas, 16S rRNA gene sequences indicated that the genus is composed of a very tight group of 

species, some of them differing by only a few nucleotides [19]. The 16S rRNA gene is often organized as a 

multigene family, with the copy number ranging from 1 to 15 rRNA operons in the bacterial genomes [7].  

 Generally the maximum size of the 16S rRNA is 1500 bp. Although the conserved nature of rRNAs, they 

vary in size and in the organization of the spacer as well as variable regions within the rRNA. However, the size 

of the 16S rRNA, sequence conservation during evolution confirmed its importance. Classification of bacteria 

through this technique also been confirmed that this may be efficiently of use for phylogenetic identification at 

various levels [1]. In this work, several strains of A. hydrophila were isolated from giant fresh water prawn, 
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characterized, and then identified with the various methods including biochemical/ biomolecular tests, PCR, gel 

electrophoresis, and 16s rRNA gene sequencing..”  

 

MATERIALS AND METHODS 

  

Bacterial strains and culture conditions: 

 Samples were collected from different culture pond in Kuala Pilah simbilan nigri, Malaysia. 105 isolates 

were principally collected from various part of giant freshwater prawn. Strains were identified phenotypically 

and biochemically by using API 20E and 16S rRNA-PCR technique included in the study. All isolates culture 

on Trypticase soy agar (TSA plate) at 28°C and incubate for 24 hours. After incubation period single colony 

were grown in Trypticase soy broth (TSB- Difco) at 28°C overnight for further growth and studied for genomic 

characterization, sequencing and typing.  

 

Biochemical studies: 

 Biochemical tests were done for all strains, that isolate from giant freshwater prawn by using gram staining, 

catalase test, oxidase test, hemolysis and API 20E (Biomerieux, France) strips, according to the manufacturer‟s 

instructions. All test were done in triplicate and included positive and negative control. 

 

Bacterial DNA extraction: 

 Bacterial biomass from 10 ml TSB culture was collected by centrifugation for 5 min at 13000 rpm. Then 

pellet were lysed and DNA extract with AllPrep DNA/RNA Mini Kit (QIAGEN-USA) by following standard 

factory protocol.  

 

PCR amplification: 

 The amplification was performed on 1.7 μl DNA extract in 50 μl using high quality PCR System 

(Eppendorf Mastercycler Gradient-Germany). PCR products were visualized by cyber green staining on 1.5% 

agarose gel electrophoresis. PCR reactions has been carried out by following the series of standardizing 

experimental protocol as annealing temperature, concentration of 5X green go taq, MgCl2, Taq DNA 

polymerase, dNTP‟s (Promega-USA), template DNA and primers. The PCR reaction components consists of 

10µl 5X green go Taq, 1µl dNTP, 0.5 µl of primer, 0.25 µl of Taq DNA polymerase enzyme, 3µl MgCl2, 10ng 

template DNA in an assay volume of 50 µl. These concentrations were determined by a series of preliminary 

standardizing experiments. 

 

16S rRNA PCR amplification: 

 Based on morphological and biochemical characteristics a number of colonies representing all recovered 

aeromonads in this study were chosen for identification based on 16S rRNA analysis. DNA extraction was first 

evaluated by the amplification of the 16S rRNA gene using the gene sequence universal primers: forward primer 

27F 5‟-AGA GTT TGA TCC TGG CTC AG-3‟ and reverse primer 1492R 5‟- GGT TAC CTT GTT ACG ACT 

T-3‟ (FBCO, Malaysia) (Stackebrandt et al., 1988). The PCR products were purified by QIAquick PCR 

purification kit (QIAGEN-USA). PCR products were sequenced directly from the 1st BASE CO (DNA 

sequencing services) Malaysia. 

 

Results: 

Biochemical assay: 

 “In primary characterization tests, they were gram negative, rod shaped, motile, oxidase positive, cataalase 

positive, suggesting that colonies are aeromonads. All isolates were confirmed to the species level as A. 

hydrophila by API 20E biochemical tests (Table 1.1). 

 
Table 1.1: Biochemical characteristics of isolates in this study. 

Test Reaction of Isolates Test Reaction tested Isolates 

S2 S8 S10 S11 S24 S2 S8 S10 S11 S24 

Gram staining reaction - - - - - ONPG Beta-galactosidase + + + + + 

Cell morphology Rod Rod Rod Rod Rod ADH Arginine dihydrolase + + + + + 

Catalase production + + + + + LDC Lysine decarboxylase + + + - + 

Oxidase production + + + + + ODC Ornithine 
decarboxylase 

- - - - - 

Haemolysis (5% sheep 

RBC) 

β α α ¥ α CIT Citrate utilization + - - + + 

Growth on/in H2S H2S production - - - - - 

Tryptic soy agar (TSA) + + + + + URE Urease - - - - - 

Blood agar + + + + + TDA Tryptophan deaminase - - - - - 

Nutrient agar (N/A) + + + + + IND Indole production + + + + + 

Brain heart infusion + + + + + VP Acetoin production + + + - + 
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(BHI) 

BHI+4% NACL + + + + + GEL Gelatinase production + + + + + 

BHI+6.5% NACL - - - - - GLU Utilization of glucose + + + + + 

BHI+8% NACL - - - - - MAN manitol + + + + + 

R/S Media + + + - + INO inositol - - - - - 

Temp 32-35°C + + + + + SOR sorbitol - - - + - 

Temp 35-37°C + + + + + RHA rhamnose - - + - - 

Temp 40-42°C - - - - - SAC sucrose - + + + + 

      MEL melibiose - - - - - 

      AMY amygdalin + - + + - 

      ARA arabinose + + + + + 

 

Analysis of 16S rRNA PCR: 

 Thermal cycling was performed with Eppendorf Mastercycler Gradient. Amplification reactions were 

performed in a 50μL volume, containing: 10µl 5X green go Taq, 1µl dNTP, 0.5 µl of primer, 0.25 µl of Taq 

DNA polymerase enzyme, 3µl MgCl2, 10ng template DNA. The temperature profile was as follows: primary 

denaturation at 94°C for 3 min, 35 cycles of denaturation at 94°C for 1 min, annealing at 45°C for 1 min, and 

extension at 72°C for 1.5 min, and final extension at 72°C for 10 min. The PCR products were analyzed by 

electrophoresis on 1.5% agarose gels and stained with cyber green. 100 bp plus and 1kb ladder was used for 

evaluating the size of amplicons. The DNA bands were visualized and documented using a Gel documentation 

system (Alpha innotech, gel imager, Canada). 

 

Sequencing and computer analysis 16S rRNA genes: 

 For the validation of Aeromonas identification, chosen strain was identified by16S rRNA PCR pattern 

analysis on 1.5% agarose gel electrophoresis and those were selected for sequencing (Figure1). In total, the PCR 

amplified products were sequenced (Figure2) 1st BASE CO (DNA sequencing services) Malaysia. Species 

identification and similarity calculations were performed, comparing sequences of approximately 1500 bases 

with sequences available in GenBank using BLAST network services (Altschul et al., 1997). Phylogenetic 

relationship was outlined by CLC sequence viewer 6.9 version and found similarity index, distance between all 

isolates and maximum likelihood pattern analysis. Strain identified as A. hydrophila with percentile match, 

based on NCBI-BLAST and sequences were compared. The 16S rRNA sequences in this study were submitted 

to the GenBank database by using Sequin software under nucleotide accession number of S2 as NR074841 

(Table 2.2). 

 

 
 

Fig. 1: 1.5% agarose gel showing DNA bands 16S rRNA PCR amplification (Lane 1: ladder 1kb, lane 2: S2  

isolates). 

 
Table 2.2: 16S rRNA gene sequence accession no. from NCBI GenBank. 

SAMPLE NO BLAST DETAILS 

ORGANISM Gene Bank Ac-
cession No. 

Max 
Score 

Query 
Coverage 

Max 
Identity 

S2 A.hydrophila strain ATCC 7966 16S 

ribosomal RNA gene 

NR074841 2107 99% 98% 

 

 

LADDER SAMPLE 
LADDER SAMPLE 
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Phylogenetic analysis of Aeromonas spp. Based on 16S rRNA sequence: 

 The 16S rRNA sequences were compared and aligned with sequences deposited in the GenBank database 

using the programs BLAST [2]. A CLC sequence viewer generated DNA distance matrix (dnadist) after little 

modification [13]. The tree shows the genetic heterogeneity and distance within the species, because isolates 

were collected from different part of giant freshwater prawn and genetic variation either deletion or addition of 

nucleotides has been appeared, however four isolates were A. hydrophila, isolated from giant freshwater prawn.  

 

 
 

Fig. 2: Phylogenetic analysis of S2 with different 16S rRNA sequences of Aeromonads, collected from NCBI- 

GenBank, showing intragenomic diversity within the species 

 

Discussion: 

 “The taxonomy of Aeromonas remains difficult because several approaches have been attempted for 

classification of the phylogenetic relationships among the species of the genus [14,20]. Exact identification of 

pathogen is a requirement to successful control of disease outbreak. Identification of Aeromonas at the species 

level by routine procedures involves many difficulties due to the absence of a unified identification key and the 

lack of agreement between biochemical and genetic identification schemes [25,21].  

 Evolutionary preservation and the uniqueness of the ribosomal RNA allow a broad spectrum of 

applications. Grimont and Grimont [11] characterize the importance of the 16S rRNA-based probes as 

taxonomic tools. This method has shown discriminatory properties in the identification up to the species level 

and in the typing of other bacteria. Furthermore, automated DNA sequencing is beyond the means of many 

laboratories to sequence large numbers of microorganisms. However, the need to protect biodiversity from the 

negative impact of globalization has revived the demand for simple yet comprehensive and reliable methods of 

identification. In this project, we approached the use of the properties of the 16S rRNA for phylogenetic 

identification from a different perspective. The objective of the present study was to specify A.hydrophila based 

on 16S rRNA identification tool.  

 

Conclusion: 

 To describe a keen biosecurity protocol, molecular diagnosis and phylogenetic relationships within the 

species can be able to overcome threats and control the disease outbreaks of Aeromonas species. These data and 

methodology has been confirm as a great and advance molecular tool. An increasing number of reports on 

Aeromonas spp. associated with several disease outbreaks have occurred in juveniles and adults of M. 

rosenbergii [5,22]. The Aeromonas hydrophila that isolated from samples collected from the different site in this 

study could be attributed to the effective treatment strategy employed in the system, which may enhance the 

survival of the organism as suspended or as part of the prophylaxis planning.  

 In conclusion, these data apparently cover the majority of Aeromonas species that can be distinguish by 16s 

rRNA targeted primers. Our study is aimed towards the quantification of members of the genus Aeromonas as 

indicators in giant freshwater prawn. A. hydrophila was identified as the most prevalent species in the juveniles 

and adults giant freshwater prawn in Kuala pilah, Malaysia.” 
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