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Abstract 

 

Aeromonas are ubiquitous, predominantly in aquatic 

environments, in foods including meats, fish and 

vegetables, and in the intestine of healthy humans with 

diarrhea, there are strains circulating between humans and 

the environment. Some species are pathogenic in humans 

and poikilotherms. Aeromonas have been isolated since 

the 80s and have been associated with various pathologies 

in humans, especially in pediatric and 

immunocompromised patients. To date, more than 25 

species have been identified through the use of molecular 

methods, including maintenance genes, including gyrB. 

Due to the above, the importance of an accurate and 

specific diagnosis for an adequate treatment. The objective 

of this work was to characterize molecularly isolated 

Aeromonas spp. from water from the environment of 

northeastern Mexico by PCR and sequencing of gyrB. 123 

strains were identified as Aeromonas spp. using the gyrB 

gene. When sequencing, three species were detected: A. 

veronii (43.75%), A. hydrophila (43.75%) and A. caviae 

(12.50%). These results show that, the presence of this 

bacterium in different sources of water from the 

environment could be a latent risk for human health. 
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Resumen 

 

Las Aeromonas son ubicuas, predominantemente en 

ambientes acuáticos, en alimentos incluyendo carnes, 

pescado y vegetales, y en el intestino de humanos sanos y 

con diarrea, existen cepas circulando entre el humano y el 

ambiente. Algunas especies son patógenas en humanos y 

poiquilotermos. Se han aislado Aeromonas desde los 80s 

y se han asociado a diversas patologías en humanos, sobre 

todo en pacientes pediátricos e inmunocomprometidos. A 

la fecha se han identificado más de 25 especies mediante 

el empleo de métodos moleculares incluyendo los genes 

de mantenimiento, entre ellos el gyrB. Debido a lo anterior 

la importancia de un diagnostico preciso y especifico para 

un tratamiento adecuado. El objetivo de este trabajo fue 

caracterizar molecularmente aislados de Aeromonas spp. 

a partir de agua del ambiente del noreste de Mexico 

mediante PCR y secuenciación de gyrB. Fueron 

identificadas 123 cepas como Aeromonas spp. mediante el 

gen gyrB. Al secuenciar fueron detectadas principalmente 

tres especies: A. veronii (43.75%), A. hydrophila (43.75%) 

y A. caviae (12.50%). Estos resultados muestran que, la 

presencia de esta bacteria en distintas fuentes de agua del 

medio ambiente, podría ser un riesgo latente para la salud 

humana. 
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Introduction 

 

Aeromonas belong to the Aeromonadaceae 

family, and is constituted by Gram-negative 

bacteria, facultative anaerobes, oxidase and 

catalase positive, as well as resistant to the 

vibriostatic agent O / 129 (Janda and Abbott, 

2010). This bacterium has been classified into 

two groups: mesophilic and psychrophilic; 

Aeromonas is indigenous to aquatic 

environments, some are producers of surfactants 

and grow in areas contaminated with 

hydrocarbons (Llori et al., 2005), others are 

isolated from food (meats, fish, seafood, 

vegetables and drinking water), as well as feces. 

of patients with diarrhea and wound infections 

who have been exposed to contaminated aquatic 

environments (Castro-Escarpulli et al., 2002), 

(Neyts et al., 2000), (Merino et al., 1995), 

(Parker and Shaw , 2011).  

 

Some species are pathogenic in humans 

and poikilotherms (Merino et al., 1995). 

Aeromonas have been isolated since the 80s and 

have been associated with various pathologies in 

humans, especially in pediatric and 

immunocompromised patients (Castro-

Escarpulli et al., 2002) (Batra et al., 2016). The 

main species of clinical importance associated 

with infections in humans are: A. caviae, A. 

hydrophila and A. veronii bv. sober (Janda and 

Abbott, 2010), in one study indicate that A. 

hydrophila was the most common (Figueras et 

al., 2009) (Figueras & Beaz-Hidalgo, 2015). By 

2012, up to 25 species of the genus Aeromonas 

had already been identified (Roger et al., 2012). 

Aeromonas contains virulence genes with the 

potential to cause damage to a host (Graevenitz, 

2007). 

 

Although some studies have shown 

enterotoxicity in some strains of Aeromonas, it 

has not been established as an etiological agent, 

because there is no epidemiological information 

of outbreaks with infections associated with this 

bacterium and for not having an animal model 

established to reproduce the infections caused by 

this bacterium ( Tomás, 2012).  

 

In order to establish an effective 

diagnosis and treatment, it is essential to have 

methodologies that allow the correct 

identification of bacterial species from different 

types of samples (Castro-Escarpulli et al., 2003). 

 

 

The 16S rRNA gene has several copies of 

the gene with intragenomic heterogeneity in 

Aeromonas strains and a high similarity (98.5%) 

in its nucleotide sequence (Janda and Abbott, 

2010 (Persson et al., 2015), for the species of A. 

trota and A. caviae are distinguishable by a 

single nucleotide (Yanez et al., 2003), which is 

impractical for the identification of all species of 

the genus (Nhung et al., 2007). represent a good 

option, one of them is gyrB, which has been 

widely used in the identification of bacteria 

(Yamamoto and Harayama, 1995), because this 

gene has a greater synonymous substitution 16S 

rRNA and is important in the DNA replication 

(Yamamoto and Harayama, 1995).  

 

Because of this, the aim of our study was 

to characterize molecularly isolated Aeromonas 

spp. from water samples from northeastern 

Mexico using the gyrB gene, and sequencing, 

which will allow to know their distribution and 

probable implications in the environment. 

 

Methodology 

 

We analyzed 136 strains of presumed 

Aeromonas collected from surface water (25), 

residual (25) and drinking water (25), Northeast 

region of Mexico. The isolates were analyzed by 

the following biochemical tests: Gram stain, 

oxidase, catalase, glucose fermentation and 

hemolysis. An aliquot of each isolate was stored 

at -70 ° C in 85% glycerol, until use.  

 

The DNA was obtained using the 

Promega Wizard® Genomic Ref. A1120 

commercial kit, following the instructions of it, 

it was analyzed by electrophoresis in 1% agarose 

gel for 1 h at 80 Volts, then visualized in a 

Kodak® photo-documenter with camera Gel 

Logic 112 using the Kodak® Ds 1D 

bioinformatics program. Additionally, the 

concentration and quality of the DNA samples 

were determined in a NanoDrop ™ 2000 from 

ThermoScientific. 

 

The PCR of gyrB was performed at a 

final volume of 25 μl; 1μl DNA (average 

concentration 100-200 ng / μl), 2.5 μl 1X buffer, 

0.75μl 1.5 mM MgCl 2, 0.5μl 0.05mM dNTPs, 

0.5μl initiators 0.1μM gyrB-F and 1 μl DNA 

were placed in each reaction tube. gyrB-R and 

1.25 U / μl of Taq polymerase and 19 μl of sterile 

milli-Q water.  
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The reaction was performed in a Veriti® 

thermocycler from Applied Biosystems, under 

the following conditions: 95 ° C for 2 min, then 

30 cycles at 95 ° C for 30 sec, 55 ° C for 30 sec, 

extension at 72 ° C for 1.50 min, and finish at 72 

° C for 10 min. The PCR products were analyzed 

by electrophoresis in 1.5% agarose gel for 1 h at 

80 Volts.  

The gel was then visualized in a Kodak® 

photodocument with a Gel Logic 112 camera. 

The PCR fragment was 967 bp, which was 

confirmed by means of a molecular weight 

marker HyperLadder ™ 100bp. 

The ExoSAP-IT ™ commercial kit was 

used to remove impurities from the PCR 

products. Sequencing reactions were then 

performed using the BigDye® v.3.1 Ready Mix 

commercial kit of the 967 bp fragments from the 

gyrB gene, then the reactions were cleaned, 

using the BigDye® X-Terminator ™ 

commercial kit and SAM ™ solution from 

Applied Biosystems, to immediately read in an 

automated sequencer ® 3130 Genetic Analyzer 

from Applied Biosystems, for the subsequent 

identification of strains with the gyrB gene at the 

species level, in the NCBI. 

Results and Discussion 

 Of the 136 strains identified biochemically only 

123 were members of the genus Aeromonas, by 

means of PCR of the gyrB gene, some products 

are shown in Figure 1. 

We obtained 65 strains of paritr 

wastewater (53%), 53 strains of surface water 

(43%) and 5 strains of drinking water (4%). In 

different studies that used maintenance genes, 

they show results co-occurring with Aeromonas, 

(Martínez-Murcia et al., 2011). 

The gyrB gene was proposed for the 

identification of species of the genus 

Aeromonas, since it is universally distributed 

and capable of differentiating at the species level 

as well as at the intraspecific level, which is why 

it is a good option (Yáñez et al., 2003, Soler et 

al., 2004, Martínez-Murcia et al., 2011). 

The specificity of the primers of the gyrB 

gene was corroborated, confirming with the 

genus Aeromonas, when sequencing the 

reference strain Aeromonas hydrophila subsp. 

hydrophila ATCC 7966 (Seshadri et al., 2006). 

When comparing in the NCBI database, 

the sequence was analyzed and a 99% similarity 

and coverage was obtained. 

Figure 1 PCR product of the gyrB gene. 1.5% agarose gel 

with SYBR Gold, 80 V for 1 h. (M), HyperLadder ™ 

100bp molecular weight marker; (1), Aeromonas 

hydrophila subsp. hydrophila ATCC 7966; (2), 027-05a; 

(3), 027-05b; (4), 028-05a; (5), 028-05b; (6), 028-05c; (7), 

Negative control. 

Derived from the analysis and 

comparison of the obtained sequences, 

homologies of 95-99% were found and three 

species were identified: A. hydrophila, A. 

veronii both with the same proportion (43.75%) 

and A. caviae (12.50%). 

On the other hand, the strains from 

drinking water the most frequent species was A. 

veronii (66.66%). Surface water was detected 

mainly in A. hydrophila (50.0%), followed by A. 

veronii (33.33%) and A. caviae (16.66%). While 

in residual water A. hydrophila and A. veronii 

were presented with the same frequency 

(42.85%) and A. caviae in a lower percentage 

(14.28%);In previous studies, A. veronii was 

found as the most prevalent species from surface 

water (62.5%) and A. hydrophila only 5.0% (Hu 

et al., 2012), in another study high percentages 

were found (89.2). %) in this type of samples 

(Zhou et al., 2013). In other studies a great 

diversity of isolates from clinical isolates was 

found Aguilera-Arreola et al., 2007) 

(Puthucheary et al., 2012), as well as surface 

water in lakes (Khor et al., 2015).  
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Conclusions 

The presence of Aeromonas in the environment 

is related to previously reported in different 

publications.  

The use of the gyrB gene proved to be an 

efficient and rapid molecular tool for the 

identification of species of the genus 

Aeromonas. A higher frequency of Aeromonas 

was found in wastewater than in drinking water 

in the northeastern region of Mexico. Isolating 

Aeromonas, from environmental sources of 

water, considered a pathogen, indicates a latent 

risk to human health in the region. 

Perspectives 

As a future consideration, the determination of 

the microbiological processes of the genus of 

Aeromonas could be extended in the networks of 

ground, coastal and reservoir waters 

contemplating their presence and their impact on 

other ecosystems. 
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