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Abstract

Background: Aedes aegyptiis a major insect vector because it transmits dreadful viruses as adults that cause disease
in humans and other vertebrates. The use of mosquito’s microbiota has shown great potential impacts on vec-
tor control and mosquito reproductive competence. The present study aimed to examine the resident bacteria of

mosquitoes which are used as a potent range to reduce the A. aegypti fitness. Isolated resident-bacterial strains from
blood-fed Aedes species were characterized using gene sequencing and phylogenetic analysis, to assess the inhabit-
ant bacterial strains survival rate in A. aegypti midgut, instar developmental duration, malformation and reproductive

competence.

Results: The genetic distinctiveness of isolated bacterial strains belong to the genus Exiguobacterium spp. and
further non-redundant nucleotide database search revealed that the species of effective strains were E. gestuarii
(MN629357) and E. profundum (MN625885). Exposure of the freshly hatched larvae with these bacteria cell densi-
ties extended the developmental duration. For instance, exposure of A. aegypti larva with 0.42 x 108 0.84 x 108

and 1.68 x 108 cells/mL of E. aestuarii extended the total developmental duration to 1141, 14.29 and 14.78 days,
respectively. It also reduced the fecundity and hatchability of A. aegypti female, with exposure to these bacteria, from
1033.33 eggs/10 females in the control series to 656.67 eggs/10 females.

Conclusions: These present findings indicate that the resident-bacterial strains from blood-fed mosquito not only
extend the larval durations but also rendered the A. aegypti females sterile to various extents.

Keywords: Inhabitant bacteria, Biocontrol agents, Mosquito, Developmental duration and reproductive competence

Background

Dengue is an emerging infectious disease in the world
and is transmitted through the bite of infected Aedes
species. It is regarded as the most crucial vector-borne
viral disease globally (Bhatt et al., 2013; Murray et al.,
2013; Wu et al., 2007). At present, the dengue vectors are
controlled through inhabitant microbes proved to be an
efficient approach to control the diseases with specific to
the target organisms. For instance, insect midgut micro-
biota involved in many biological processes including
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nutrition, digestion, reproduction, development and
refractoriness to pathogens (Paul et al, 2014; Valza-
nia et al., 2018). Besides, some resident bacteria mainly
influence the physiology of mosquito species; especially
induce the sterility and extent mosquito development. In
contrast, an elevated amount of bacterial load in the food
nourishment sped larval growth and their development
in Anopheles (Emami et al., 2017). In A. gambiae, larvae
treated with Asaia showed faster development as it took
less than 2 days to reach the pupal stage (Mitraka et al.,
2013) and also larval midgut bacteria play a vital role in
their growth and metamorphosis (Coon et al., 2017).

On the other hand, most studies that explore the
sexual behavior of clinical important mosquitoes
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have compared fetal capability in sterilized and wild-
type males (Balestrino et al., 2010; Boyer et al,, 2011;
Madakacherry et al., 2014). Also, sexual behavioral
studies have largely excluded female AIDS ethnicity.
The measurement of reproductive behavior and mat-
ing events is often excluded. Notably, there are only
a limited number of studies on mosquito infertility
(Devine et al.,, 2009). For reducing the vector com-
petence of mosquito, the approach of microbial sym-
bionts plays a novel method to control the spread of
arthropod-transmitted pathogens (Cirimotich et al.,
2011) and various aspects of genetic manipulated
Wolbachia and its role in the suppression of mosqui-
to’s population reviewed (Mishra et al., 2018). This
genetic technique depends on releasing a high dose of
a male mosquito infected by Wolbachia infected with
wild-type males to induce sterility and suppress the
mosquito competence (Brelsfoard & Dobson, 2011;
Kamtchum-Tatuene et al., 2017). With the exception of
Wolbachia, the important interactions between mos-
quitoes and their associated microbiota have not yet
been explored. Most of the studies focused on bacterial
diversity and their role. Nevertheless, a common con-
clusion is that more comprehensive analysis of symbi-
otic mosquito interactions requires at least functional
level. Therefore, the present study has been focused an
overview of the diversity of resident-bacterial strains
from blood-fed Aedes spp. their potential functions
in mosquito reproductive biology and future applica-
tions in resident-based mosquito control strategies or
in order to reduce the mosquito competence.

Methods

Sample collection

Blood-fed mosquitoes were collected around the resi-
dential areas of Shenbhagathoppu (Latitude 9°541’
Longitude 77°559’), Srivilliputtur in Tamilnadu. From
each sampling station, outdoor resting adult female
mosquitoes were collected at dawn and dusk. The col-
lected mosquitoes were anesthetized using chloro-
form, and primarily Aedes species was morphologically
identified using standard taxonomic key (Barraud,
1934). They were surface sterilized with 70% ethanol
for 2 min followed by washing twice in phosphate-
buffered saline (PBS). From each site, a total of 10
blood-fed Aedes were microscopically dissected out
under sterile conditions and transferred individually
to 100 ul of brain heart infusion broth (BHI broth) in
1.5 ml centrifuge tubes and enriched for 4 h at room
temperature. Then, an equal volume of 40% glycerol
solution was added in each tube and stored in — 20 °C
for further studies.
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Isolation of bacterial strains

Midgut contents of Aedes ten-fold serially diluted up
to 10~® dilution in PBS and 100 pl of each dilution was
spread on tryptose soya agar (TSA) supplemented with
5% sheep blood and incubated at 30 °C for 48—72 h. The
bacterial isolates were grouped based on their colony
morphology. Nevertheless, these isolates were grown
separately in TSA medium at 30 °C on an orbital shaker
(120 rpm) for 24 h. Bacterial cells were diluted to final
volumes of x 108, x 107 and x 10° cells/mL and cell den-
sities determined with a hemocytometer. After dilution
with sterile water, 30 mL of a given cell density of an iso-
late was tested against 3rd instar larvae of A. aegypti and
any abnormal behavior and deformities of infected larvae
were carefully observed. Further, effective colonies with
distinct morphological features were selected and sub-
cultured on TSA plates until a pure culture was obtained
for further analysis.

DNA extraction and PCR amplification of 16S rRNA

Pure bacterial isolates from mosquito midguts were sub-
cultured in 5 ml tryptose soya broth (TSB) at 30 °C for
24 h. Cell pellets were suspended in distilled water and
lysed using repeated cycles of freezing and thawing,
lysozyme and proteinase-K treatment followed by iso-
propanol precipitation method (Sambrook et al., 2006).
Complete 16S rRNA gene in the extracted genomic DNA
carried out in 25 pl of PCR-reaction mixture which con-
tains 2 pl of each primer 27F (5’ AGAGTTTGATCCTGG
CTCAG 3') and 1429R (5’ GGTTACCTTGTTACGACT
T 3’), 12.5 pl of master mix and 6.5 pl of MilliQ water.
The PCR amplifications were performed as per the fol-
lowing steps: The initial denaturation of DNA at 94 °C for
5 min, 35 cycles comprising 1 min denaturation at 94 °C,
1 min annealing at 55 °C, 2 min elongation step at 72 °C
followed by a final extension step at 72 °C for 7 min. The
amplified gene product in 1.2% Agarose gel was visual-
ized under UV transilluminator (Drancourt et al., 2000).

Sequence and phylogenetic analysis

The amplified gene product was purified using the iso-
lation kit method (Qiagen, Diisseldorf, Germany) at
Eurofins Pvt. Ltd, Bangalore. The obtained nucleotide
sequence was edited and deposited in NCBI. Further,
the nucleotide BLAST was performed to study the phy-
logenetic status. The phylogenetic tree was constructed
using the similar sequences collected from the NCBI and
the tree was constructed using MegaX. The comparison
was made using the already available nucleotide gene
sequence data in NCBI (http://blast.ncbi.nlm.nih.gov/
Blast.cgi).
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Exiguobacterium survival in A. aegypti midgut

To assess E. aestuarii and E. profundum survival rate
in A. aegypti midgut, mosquito larvae were allowed to
feed on freshly cultured bacteria with food. The bacte-
ria cultured in the medium as described above and the
cell pellet was harvested by centrifugation and mixed
with mosquito larval food at different cell densities. A
total of 40 mosquitoes were dissected at 2nd and 4th
day of post-feeding, and an entire midgut was examined
by fluorescence microscopy to detect the resident bac-
teria like Exiguobacterium and the dissected midguts
were observed twice for investigating in the presence of
bacteria.

Instar duration and malformation

Freshly hatched I instar larvae of A. aegypti were reared
separately in 150 ml of dechlorinated water contain-
ing three setup of bacterial densities (cells/mL) of the
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to emerge. Number of males and females that emerged
from different cell densities during incubation and con-
trol were counted. The ratio between male and female
was calculated. The male mosquitoes were provided with
10% sugar solution and females were provided with blood
meal from an immobilized rat, kept overnight inside the
cage. The cages were covered with wet cloth to maintain
constant humidity (8545%). One small bowl contain-
ing water was also kept inside the cage to facilitate ovi-
position of females. The eggs oviposited by females were
removed from the cage next morning. Eggs were counted
and allowed to hatch in enamel trays. The number of eggs
that successfully hatched into first instar larvae in each
concentration was counted. Fecundity was monitored
for 25 days and relating fecundity and hatchability of the
infected female to those of control female, reduction in
fecundity and hatchability due to infection was calculated
in percentage. Sterility index (SI) was calculated the for-
mula as described by Saxena et al., (1993)

Number of eggs in treated/female x Hatchability (%)

SI =100 —

100.

Numberof eggs in control/female x Hatchability (%)

selected Exiguobacterium spp. Before the exposure of
these strains, the culturing method of mosquito was fol-
lowed as described by Rajagopal and Ilango (2020). The
selected cell densities of the bacteria were less than the
lethal effect of the respective bacteria for I instar larva.
Therefore, the resident bacteria permitted emergence of
more than 50% of the ingested larvae. Normal control
was also maintained. Three replicates for the control and
the different cell densities were maintained. The larvae
were provided with dry yeast powder and dog biscuit
in the ratio of 3:1. The level of water in the test plastic
cups was maintained by adding the required volume of
dechlorinated water. After the larvae metamorphosed
into pupa, they were transferred to emergence cages
and were allowed to emerge. Duration required for the
completion of the different instars, number of individu-
als that suffered malformations, was counted and noted.
Growth index (GI) indicates growth regulatory activity of
the action of resident bacteria. It was calculated relating
to the emergence of Exiguobacterium inhabitant larvae
to average developmental period and was expressed in
terms of percentage.

Fecundity and hatchability

Fifty freshly hatched larvae of A. aegypti were reared
separately in 300 ml of dechlorinated water containing
different cell densities of the Exiguobacterium. Tripli-
cates were maintained for control and different cell den-
sities. After the larvae metamorphosed into pupae, they
were transferred to emergence cages and were allowed

Statistical analysis

Mean of triplicate data of fecundity and hatchability was
calculated using standard statistical formula. The sig-
nificant differences between the different concentrations
were determined by regression analysis by using Origin-
Pro 8.5 software package.

Results

In the present study, bacterial diversity in the midgut
from blood-fed mosquito species was analyzed by using
pure culture methods. Before, the blood-fed mosquito
samples were collected during the post-monsoon from
Shenbhagathoppu, Srivilliputtur range, Tamilnadu, where
dengue vector population density was quite high. Char-
acterization of gut bacteria in the mosquito collected
from all four sites using a culture-dependent method led
to the identification of 41 bacterial isolates and also the
number of colonies was increased with increase in incu-
bation duration. A total of 162 colonies were counted
in all the petri plates in the selected four samples based
on their cultural characteristics. Each bacterial isolate
was carefully screened against mosquito larvae of A.
aegypti. Preliminary study revealed that two bacterial
isolates were very closer and inhabitant to the larvae of
A. aegypti; hence, further assays were carried out only
with these bacterial isolates. The survival rate for these
isolates was also analyzed on TSA, water without nutri-
ent media of which results are depicted in Fig. 1 and are
further optimized with different pH, temperature. The
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Fig. 1 The viability of bacterial in water. The total CFUs count of bacterial cells (A—E. aestuarii and B—E. profundum) after centrifugation and
suspended in liquid media, water and after keeping the resuspended cells in water up to 92 h
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isolated strains were further identified and characterized,
and the size of gene product was approximately 1500 bp.
The phylogenetic and genetic distinctiveness indicated
that strains belong to genus, Exiguobacterium. The iso-
lates were also identified at the species level by using
BLASTn analysis and the species identified as SZM20—
E. aestuarii (Gen bank No: MN629357) and SZL6—E.
profundum (Gen bank No: MN625885). The 16S rDNA
sequence of these bacterial isolates was aligned with
reference strains available in GenBank and used for

construction of phylogenetic trees as shown in Fig. 2,
revealing the relatedness among the bacteria identified. It
also revealed that the isolates of SZM20 sequence indi-
cated a 99.57% similarity with E. aestuarii NR 043204.1.
The NJ tree revealed a close relationship between the
strains isolated in the present study and NR 043204.1
bacterial strain which was also E. profundum. The SZL6
is 99.58% similarity with E. profundum.

Under ambient laboratory conditions, A. aegypti
required about 11 and 12 days to complete larval

s |
0.010

@ 1MNB629357.1 Exiguobacterium aestuarii strain SZM20
NR 043005.1 Exiguobacterium aestuarii strain TF-16
NR 043204.1 Exiguobacterium profundum strain 10C
@ 1MNG625885.1 Exiguobacterium profundum strain SZL6
NR 043006.1 Exiguobacterium marinum strain TF-80
—— NR 109413.1 Exiguobacterium aquaticum strain IMTB-3094
{ NR 043526.1 Sporosarcina koreensis strain F73
NR 158112.1 Chryseomicrobium deserti strain THG-T1.18
NR 134022.1 Domibacillus indicus strain SD111
NR 042538.1 Salirhabdus euzebyi strain CVS-

NR 117854.1 Bacillus zhanjiangensis strain JSM 099021
NR 157608.1 Bacillus swezeyi strain NRRL B-41294

Fig. 2 Construction of a neighbor joining phylogenetic tree by MEGA version 10 based on its nearly complete 16S rRNA gene of bacterial strains
with branch length of 0.01 revealed distinct groups. Black dot represents the isolated strains E. aestuarii (MN629357) and E. profundum (MN625885)
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development and pupation and emerge as adult. Expo-
sure of the freshly hatched larvae with different cell den-
sities of selected bacteria extended the developmental
duration in resident-bacteria-dependent manner. For
instance, exposure of A. aegypti larva with 0.42, 0.84
and 1.68 x 10® cells/mL of E. aestuarii extended the total
developmental duration to 11.41, 14.29 and 14.78 days,
respectively (Table 1). Likewise, the duration required by
this mosquito with 0.5, 1.00 and 2.00 x 108 cells/mL of E.
profundum was extended to 12.25, 13.79 and 16.52 days.
Number of exposed larvae that emerged as adults was
inversely proportional to bacterial densities because high
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density of chosen bacterial strains induces greater larval
extension. The ingested E. aestuarii and E. profundum
were labeled with reporter protein to identify the densi-
ties of gut microbiota of A. aegypti grown under identical
environmental conditions in the laboratory. The results
showed that there are communities of similar bacteria in
the aquatic habitats of organisms during larval develop-
ment as shown in Fig. 3. A variety of E. aestuarii and E.
profundum were observed in A. aegypti gut on 4th day
of post-feeding and the number of bacteria in the midgut
was 0.31 x 107 and 0.42 x 107 cfu/midgut, respectively.
That is the extent of interference with metamorphosis

Table 1 Average developmental duration, emergence (%) and growth index of A. aegypti infected with different cell densities (CFU) of

Exiguobacterium spp.

Bacteria CFU/mL (x 10%) Duration (Days) Emergence (%) Growth Index
E. aestuarii Control 10.70+0.29 93.60 7.53

042 11.41£027 59.33 435

0.84 14.294£091 43.60 2.63

1.68 14.78£1.07 24.60 140
E. profundum Control 10.704+0.29 93.60 7.53

0.50 12.254£044 55.66 3.78

1.00 13.794061 3830 250

2.00 16.52£053 20.00 1.03

Fig. 3 Observation of ingested bacteria, £. aestuarii and E. profundum labeled reporter protein, GFP (green fluorescent protein) in the gut region of Il
instar larvae of A. aegypti by fluorescence microscopy. Expression of GFP tagged bacterial strains after the ingestion of 24 and 72 h. a and d Control
(unfed mosquito), b and c after 24 and 72 h exposure of E. aestuarii, e and f after 24 and 72 h exposure of E. profundum, respectively
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and adult emergence increased with increase in con-
centration of the selected bacteria. Consequent to the
extension of developmental duration and decrease in the
percentage of emergence, growth index of A. aegypti lar-
vae decreased markedly. Growth indices of A. aegypti lar-
vae reared in water free from the bacteria were 7.53, and
growth index decreased with increase in cell densities of
the selected bacteria.

On an average, 10 A. aegypti females in the control
series deposited solitary eggs containing 988-1085 eggs
each in about 25 days after emergence. Average real-
ized fecundity of a female in the control series is 1033.33
eggs/10 females. The fecundity of A. aegypti female
exposed with 0.42 and 1.68 x 108 cells/mL of E. aestuarii
decreased from 1033.33 eggs/10 females in the control
series to 923.33 and 656.67 eggs/10 females (Table 2),
whereas the decrease in the hatchability of the female
exposed with 0.50 and 2.00 x 10® cells/mL of E. pro-
fundum compared with that of control was 89.35% and
decreased to 84.83 and 59.67%. Figure 4 shows the rela-
tionship between treatment dose and average fecundity
of A. aegypti exposed with E. aestuarii. The inverse rela-
tionship between the two variables is statistically highly
significant (r= —0.963; N=15; P<0.01). Similar sig-
nificant inverse relationship was also obtained between
fecundity and different cell densities of the females
exposed with E. profundum. Like fecundity, hatchability
of eggs deposited by the females infected with the E. aes-
tuarii and E. profundum also displayed significant inverse
relationship with different cell densities. Exposure with
E. aestuarii and E. profundum decreased the hatchability
to 24.89 and 30.97%, respectively; these decreases were
75.11 and 69.03% less than the hatchability in the respec-
tive control series. Consequent to the significant decrease
in fecundity of the females exposed with these bacterial
strains and decrease in the hatchability of the eggs depos-
ited by them, the strains rendered the A. aegypti females
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sterile to various extents. Sterility index of A. aegypti lin-
early increased with different cell densities of resident
bacteria. At the highest concentration (2.00 x 10° cells/
mL) of E. profundum, sterility index of A. aegypti was
47.37 (Tables 2). Briefly, the results obtained indicate that
the selected bacterial strains not only extend the larval
durations but also reduce the fecundity and hatchability
of A. aegypti and rendered the few which managed to
emerge successfully, sterile to a greater extent.

Discussion

In general, microbial diversity in the gut environment is
strongly influenced by larval physiology and mosquito
behavior. Furthermore, some researchers evidenced the
impact of inhabitant bacterial species on their growth
and survival of mosquitoes, and the vectors exhibit a dif-
ferent response to bacterial strains and cell densities of
the microbes present in water (Souza et al., 2019; Trexler
et al., 2003). In this study, selected strains showed persis-
tence in dechlorinated water for up to 120 h. Therefore,
we decided to perform larval duration assays by directly
inoculating the development of strains in water under
sterile conditions. In the present study, it surprisingly
observed the extension of larval duration and the induc-
tion of morphogenetic defects of larvae inoculated with
bacterial cell densities. In this result, E. aestuarii and E.
profundum significantly extended the larval durations
of A. aegypti at bacterial cell densities of x 107 and x 10°
cells/mL.

The present findings agree with the investigations on
A. aegypti mosquito using bacterial species isolated from
canebrake bamboo (Ponnusamy et al., 2015). Extension
of developmental duration, interference with growth and
induction of morphogenetic deformities at various stages
of development are caused by selected bacterial strains
(Rajagopal et al., 2020). Based on this information, the
present study could theoretically conclude that infection

Table 2 Fecundity and hatchability of A. aegypti infected with different cell densities (CFU) of the Exiguobacterium spp.

Bacteria CFU/mL (x 10%) Fecundity (Eggs) Hatchability (%) Decrease over control (%) Sterility
Index (SI)
Fecundity Hatchability

E. aestuarii Control 1033.33+05.77 89.35+0.37 - - -
042 92333+25.16 83.03+2.18 11.00 6.32 16.97
0.84 756.67 £15.27 7577 £2.64 27.66 13.58 3791
1.68 656.67 1527 6446+ 0.60 37.66 24.89 54.16

E. profundum Control 1033.33+05.77 89.354+0.37 - - -
0.50 923.334£3055 84.83+£0.68 11.00 5.81 16.38
1.00 916.66+37.85 65.09+067 11.67 2555 36.30
2.00 826.66 4041 59.67+£0.62 20.67 30.97 47.34

The treatment lasted from commencement of IV instar larva to emergence. Ten males and 10 females that emerged from each treatment were allowed to mate and
deposit eggs in breeding cage. Each value represents the mean (X =+ SD) of three observations and Sl calculated using statistical formula
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with resident strains E. aestuarii and E. profundum cause
physiological imbalance in the larvae. Furthermore,
the selected strains belong to the genus of Exiguobacte-
rium and are non-spore-forming, facultatively anaero-
bic, gram-positive bacilli and hardly associated with
wound infections. Exiguobacterium spp. are widely dis-
tributed and they were isolated from different sources,
such as water, the environment of food processing plants
and rhizosphere of plants (Vishnivetskaya et al., 2009).
The clinical characterizations of Exiguobacterium spe-
cies previously identified from different infectious sam-
ples by several workers (Cheng et al., 2013; Kenny et al.,
2006; Keynan et al., 2007; Tena et al., 2014). Therefore,
the strains may be transmitted from man to mosquitoes
through feeding mechanism because the dengue vectors

feed on man, which maintain their pathogens within
an efficient manner as a mosquito to human transmis-
sion cycle (Lambrechts & Failloux, 2012) while under-
taken studies on mosquito, Aedes in dechlorinated water,
strains have been thoroughly studied under controlled
conditions.

E. aestuarii and E. profundum were cell density-
dependent negative effect on fecundity of females that
emerged from larvae inoculated with the bacteria; in
addition to hatchability of these fewer eggs deposited
was also very low (Table 2). These findings and obser-
vations of present study are supported by few workers.
Incompatible insect technique depends on releasing
large numbers of Wolbachia-infected male mosquitoes
that compete with wild-type males to induce sterility
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and suppress the mosquito population (Brelsfoard &
Dobson, 2011; Zhang et al., 2015). Some optimized bac-
terial strains that represent the large-scale releases are
problematic due to the need for mosquito sex separa-
tion at the pupal stage (Zhang et al.,, 2015). The second
assay of our study focused on dengue vector reproduc-
tive fitness through assessment of sterility indices. In
this study, decrease in fecundity and hatchability of A.
aegypti associated with selected bacteria at respective
cell densities has been compared with the data reported
for different bacteria. For instance, Wolbachia are endo-
symbiotic bacteria that naturally infect approximately
40% of insect species (Zug & Hammerstein, 2012) and
induce a reproductive phenotype in mosquitoes.

Aedes polynesiensis infected with Wolbachia possess
bi-directionally and incompatible compared to the nat-
urally infected wild type of mosquitoes was irradiated
during the pupal stage and resultant as decreased in
fecundity and hatchability of females (Brelsfoard et al.,
2009). In contrast, the radiation dose could not affect
any negative impact on the fitness of male mosquito,
mating competitiveness or to induce CI. For Aedes
albopictus, Wolbachia is a milder infection, a double
infection and uninfected female A. albopictus. Numer-
ous research has been conducted to establish the mini-
mum pupal irradiation dose need to induce complete
infertility in Wolbachia (Zhang et al., 2015). Irradiated
A. albopictus, all female strains have decreased fecun-
dity and fertility during irradiated which is inversely
proportional to dose. Besides, three A. albopictus
strains of the same genetic background (triple-infected,
double-infected and uninfected) revealed that the pres-
ence of Wolbachia had little effects on host fitness
(Zhang et al., 2015). In addition, irradiation dose of
female does not have a negative impact on their lon-
gevity while the shorter life spans were observed in
wild-type males which were irradiated by higher dose
(Zhang et al., 2016).

These studies have shown that irradiation was mainly
used to diminish the risk of unintentional release of Wol-
bachia triple-infected female strain during the male release
for A. aegypti population inhibition. Recently, stable Wol-
bachia-infected strain in A. aegypti has been successfully
produced by means of embryo microinjection technique
(Joubert et al., 2016). In view of the fact that resident bac-
teria are likely to impact on mosquito host suitability and
impact on vector competence, yet research efforts to gain
insight into the dynamics and diversity of Aedes-associated
bacteria have been limited so far. Therefore, our results
further suggested that the direct method of resident bac-
teria from blood-fed Aedes is more comfortable to infect
A. aegypti under controlled conditions. Consequent to
the negative effects of A. aegypti associated with bacteria
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strains on fecundity and hatchability, fertility of the female
is very much affected. The bacteria rendered the mosqui-
toes sterile to various extents.

Conclusions

The resident bacteria tested in the present study against
A. aegypti not only inflicted significant larval duration at
low cell densities, but also inhabited a greater percent-
age of the inoculated larvae from emerging as adults,
extended their developmental period, induced malfor-
mation and rendered their sterile to a greater extent.
Resident bacteria are likely to trigger the host suitability
and/or fitness, affect the biological hostility and also on
vector competence. Thus, our study provides the basis
for understanding the resident bacteria from blood-fed
Aedes on female fecundity which emerged from larvae
infected with these bacteria.
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