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Abstract
Very recently, Zika virus (ZIKV) has gained a medical importance following the large-scale epidemics in South Pacific and Latin America.
This paper reviews information on the epidemiology and clinical features of Zika disease with a particular emphasis on the host-virus in-
teractions that contribute to the pathogenicity of ZIKV in humans.
© 2016 Institut Pasteur. Published by Elsevier Masson SAS. All rights reserved.
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1. Introduction

Zika virus (ZIKV) is a little known arbovirus that was
initially identified in Uganda in 1947 in a rhesus monkey used
as a sentinel during sylvatic yellow fever surveillance in the
Zika forest in Uganda [1]. The virus was first reported in
humans in Uganda and in Tanzania in 1952 [2]. Before 2007,
ZIKV was reported as causing only sporadic human infections
in tropical Africa and in some areas in Southeast Asia. Since
2007, several outbreaks have been documented across the
Pacific Islands showing the viral circulation outside its previ-
ously known geographic region. Autochthonous transmission
of ZIKV in South America was reported in early 2015 [3,4].
Since the first report of Zika fever on the African continent
until mid-2000, few scientific articles, mainly reporting human
cases and describing potential vectors of ZIKV, have been
published and, due to the absence of epidemic episodes, as
well as serious clinical consequences of viral infection, the
interest of the scientific community remained low. However, in
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2007 the first large outbreak occurred on the island of Yap, in
Micronesia, resulting in a drastic change in the outlook on the
ZIKV infection and a growing interest for this newcomer to
the world of arboviruses (Fig. 1). Until recently, the clinical
manifestations of ZIKV infection ranged from asymptomatic
infections to mild, self-limited febrile illness, similar to that of
a mild dengue-like syndrome, characterized by fever, head-
ache, muscle and joint pains, as well as a characteristic mac-
ulopapular rash reminiscent to measles. Moreover, the disease
occurred mainly within a narrow equatorial belt from Africa to
Asia. However, an association with neurological complica-
tions such as Guillain-Barre Syndrome and congenital
microcephaly has been recently suspected [5,6], in particular
following spreading of the virus in the Americas where the
vectors are present. Given the rapid worldwide spread of
ZIKV and the current pandemic in Latin America and the
Caribbean, it is now considered as an emerging infectious
disease.

To date, the biology of ZIKV infection remains still poorly
understood, as compared with other emerging arboviruses
such as Yellow fever, Dengue (DENV), West Nile (WNV),
Japanese encephalitis (JEV) and Chikungunya (CHIKV)
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Fig. 1. Publication related to ZIKV in PubMed database. Articles published between 1950 and January 2016. Recording of publication was done using the term

“Zika virus” and are reported by 10-year periods.
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viruses. Here, we review recent progress on the epidemiology
and the cell biology of infection by ZIKV.

2. Zika virus
2.1. Zika lineages
The zoonotic ZIKV is a single-stranded positive RNA virus
belonging to the flavivirus genus of Flaviviridae family. The
medically important mosquito-borne flaviviruses are DENV,
WNV, JEV, yellow fever virus, tick-borne encephalitis and
now ZIKV [7]. Phylogenetic analysis and genomic compari-
son of ZIKV have revealed two major lineages, Asian and
African [8,9] (Fig. 2 A, B and C). The finding that the African
lineage is subdivided in two clades suggesting two different
introductions [7].

Faye et al. proposed the geographical spreading of ZIKV
from the MR766 original Uganda strain and referred to two
independent ZIKV introductions from East to West Africa [7].
In addition, it is possible that the Malaysian strain has origi-
nated from Uganda ZIKV strain in the middle of the 20th
century and that the Asian lineage originates from this initial
Malaysian strain.

Serological evidence of ZIKV circulation in Borneo, India,
Indonesia, Malaysia, Thailand and Vietnam was reported in
the early 1950's [8]. According to Faye et al., whether the
Asian lineage originated from an African strain the question
arises of the rapid spread in Asia. However, other hypotheses
could be taken into account: i/ZIKV was introduced in Asia in
the middle of 20th, ii/both ZIKV lineages have had a parallel
evolution from an ancient common ancestor.

The few ZIKV strains sequenced thus far has limited
phylogenetic investigation. Little is know about the
relationships between African and Asian lineages and further
retrospective investigation have to be done to improve the
knowledge on the genetic history of ZIKV. A deep analysis of
the differences between the two lineages as a result of possible
mutations could help to understand the observed neuronal
complications. In addition, the question concerning the natural
host of the virus remains unresolved. Some studies highlight
serological evidence in monkeys and other mammals [10].
Nonetheless except in two cercopithecus monkey species, no
ZIKV have been successfully isolated from African and Asian
wild life [8].

3. Epidemiology
3.1. Vector
After the first isolation of ZIKV from Aedes (Ae.) africanus
in 1948, it was detected, mainly in sylvatic, Aedes genus
mosquitoes, including Aedes furcifer, luteocephalus, vitattus
and. apicoargenteus [1,8,11]. In several countries, ZIKV has
been isolated from the antropophilic Aedes aegypti mosquitoes
[12], the major vector of DENV and CHIKV around the world
[13], which is considered to be the main vector of the ZIKV in
South and South-East Asia [12]. During the two major out-
breaks in the Pacific Islands, Aedes hensilli and Aedes poly-
nesiensis were also identified as potential vectors of ZIKV
[14]. More importantly, however, another major DENV and
CHIKV vector Aedes albopictus, was recently found to be
infected by ZIKV [15]. The competence of Ae. aegypti and Ae.
albopictus to transmit ZIKV has been demonstrated in two
studies carried out at in interval of nearly 50 years [16]. The
results of both studies pointed to a short incubation period,
ranging from 7 to 10 days, during which the virus replicates in
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the mosquitoes' midgut, and then spreads toward the salivary
glands which is associated with high levels of transmission.
Nevertheless, the superiority of either vector over the other in
its capacity to optimally transmit ZIKV has yet to be
determined.

Although the virus reservoir is not yet clearly identified,
some authors have suggested that ZIKV might be maintained
in nature either by a sylvatic cycle, involving non-human
primates, or in a broad range of Aedes mosquito's species
[17,18]. In contrast, in urban areas, the transmission would be
assured by the antropophilic mosquitoes Ae. aegypti and Ae.
albopictus [12,18]. The latter one is particulary worrisome
because of its diurnal feeding and their habit to bite multiple
hosts during the development cycle of their eggs which makes
them very efficient at transmitting diseases. However, sero-
logical studies have demonstrated the presence of specific anti-
viral antibodies in various mammals, among which rodents,
elephants and felines, which suggests that other reservoirs may
play a role in the transmission cycle of the virus [8,10]. It
should be noted that non-human primate populations are ab-
sent in many Pacific islands where the virus has been detected
and the nature of the viral reservoir in this area therefore re-
mains speculative. There is an urgent need to identify vectors
and potential vectors of ZIKV in vulnerable area in order to
control disease outbreaks.
3.2. Geographic distribution
Following the first isolation of ZIKV from a human in
Uganda in 1952 [19], sporadic cases of human infection were
detected in Africa [20,21] and later in South East Asia [22]
(Fig. 3). Subsequently, serological, virological and entomo-
logical studies on non-human primates, human and mosqui-
toes pointed to a more extensive distribution in Africa, in
particular in Gabon, Ivory Cost, Burkina Faso, Sierra Leone,
Cameroun, Ethiopia, Kenya, Tanzania, Somalia and Egypt, as
well as in Asian countries, including Malaysia, India, the
Philippines, Thailand, Vietnam, Indonesia, and Pakistan
[10,19]. Although ZIKV was discovered more than 60 years
ago, only 14 human cases were reported before 2007 after
which it emerged during fours major outbreaks in Yap Island,
French Polynesia, New Caledonia and, very recently, in Brazil
(Fig. 3).

The first marked outbreak was reported on Yap Island,
Federated States of Micronesia, in the Pacific Ocean [14], a
little island with approximately 7000 residents. Results from a
seroprevalence study estimated that 73% of the population was
infected with ZIKV within 4 months, with about 80% of
asymptomatic patients [23], highlighting for the first time the
infectious capacities of the virus and marking the starting
point of its spreading across the Pacific area.

During the winter of 2013e2014, a wider outbreak devel-
oped in French Polynesian Islands affecting about 1% of the
population [9]. Phylogenetic analysis of partial membrane/
envelop genes showed the close relationship of the French
Polynesian strain to those emerging in Cambodia in 2010 and
Yap Island in 2007, thus highlighting the spreading of the
ZIKV Asian lineage [7,8]. In the sylvatic transmission cycle,
humans are considered accidental hosts. In contrast, during the
outbreaks in Yap Island and French Polynesia where non
human monkeys are lacking, human beings were considered as
the primary amplifying host of ZIKV, as already observed for
other arboviroses such as CHIKV and DENV [13,14].

In 2014 and 2015, following the introduction of a ZIKV
belonging to the Asian lineage in French Polynesia, an
outbreak occurred in New Caledonia with about 1500 cases
[24]. During the same year, the presence of ZIKV was
confirmed in Eastern Island [25] whereas imported ZIKV
cases were documented in non-endemic areas including Japan
[26], Canada [27], Australia [28] and Italy [29].

In May 2015, the Brazilian Health authority reported an
autochthonous presence of ZIKV in the states of Bahia and
Rio Grande de Norte [3] marking the first emergence of ZIKV
in the Americas. Phylogenetic analysis of the ZIKV sequences
showed that the virus belonged to the Asian lineage and was
closely related to the strain isolated during the outbreak on
French Polynesia. As of December 2015, several Latin-
American countries, including Paraguay, Venezuela,
Colombia, Suriname, Panama, El Salvador, Guatemala and
Mexico have reported autochthonous cases of ZIKV.

In the beginning of January 2016, more than 150 cases of
human infection by ZIKV were detected in Martinique Island
by the regional health agency (ARS). This most recent infor-
mation demonstrates the extraordinary capacity of ZIKV to
rapidly spread to non-endemic areas throughout the world
where the mosquito vector is present.
3.3. Transmission
Viral transmission occurs during the blood feeding of Ae.
mosquitoes. Even if mosquito bites are the main mode of
transmission, some cases of non-vector-borne infection have
also been reported, referred to as perinatal transmission [30],
probably following viral crossing of the placenta or during the
delivery by viraemic mothers, with mother and baby pre-
senting the same clinical signs of the disease. Although the
virus has been detected in breast milk, no evidence exists as
yet about the possible transmission via this route. It is of note
that before spreading of ZIKV in the Americas, infection of
newborns did not result in notable clinical manifestations,
other than those observed in adults. Transmission by blood
transfusion has not yet been demonstrated although a potential
risk cannot be excluded [31]. During the French Polynesia
outbreak, the prevalence in blood samples was 1.9%, whereas
74% were found to be asymptomatic. However, the viral load
in patients during the incubation period or in asymptomatic
people has not been determined. The viral genome has been
detected in saliva [32] and urine [33]. This finding is of in-
terest because the presence of viral RNAwas revealed between
two to three weeks after the onset of clinical symptoms,
whereas, at that time, it was not yet detectable in blood
samples.

Finally, one sexual transmission was reported in the USA
[34] and the presence of ZIKV was demonstrated in the semen
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of an infected patient in French Polynesia [35]. The latter
transmission route has not been reported before and is rare in
arboviral infection: these findings nevertheless support the
hypothesis that sexual relations could potentially transmit
ZIKV (http://www.cdc.gov/zika/transmission/sexual-transmi
ssion.html).

4. Clinical features
4.1. Symptomology
Asymptomatic patients are frequent, reaching up to 80%,
and they constitute a high-risk source of transmission [36].
The incubation period ranges from 3 to 12 days, followed by a
mild “dengue-like” syndrome for a period of 2e7 days with a
broad range of symptoms, including the presence of huge
maculopapular rashes, a state of mild fever and headaches,
arthralgia, retro-orbital pain, conjunctivitis and edema of the
extremities [14,19,22]. The eruption of maculopapular rashes
presented by more than 90% of patients remains the main
clinical symptom that characterizes ZIKV infection [37].

While the majority of human cases were benign, during the
French Polynesian epidemic several neurological complica-
tions were reported presenting Guillain-Barr�e Syndrome
(GBS), an autoimmune disease, due to damage to the pe-
ripheral nervous system with a loss of the myelin insulation
resulting in myalgia, facial palsy and muscle dysfunction.
During the French Polynesian outbreak, a patient who pre-
sented with GBS was diagnosed with Zika fever. Following
this first case, about 72 cases of GBS were reported with 40
patients being seropositive for the presence of the virus and
link with ZIKV infection was put forward. The incidence
resulted in an unexpected increase of GBS by 20 fold [5].
However, the direct relationship between the virus and GBS
need to be confirmed because of co-circulation of DENV
(serotype 1 and 3) and ZIKV during this outbreak. Recently,
the peculiarity of the ZIKV outbreak in Brazil has shown for
the first time a possible link between ZIKV infection in
pregnancy and microcephaly of the fetus [6]. Congenital
microcephaly is characterized by a fetal head circumference
under the average for gestational age with the most common
resulting disability being intellectual retardation and physical
disability. The incidence of congenital microcephaly in Brazil
has increased dramatically from approximately 150 cases per
year between 2010 and 2015 to almost double that during the
first 9 months of 2015. Since then, cases have shot up to over
Fig. 2. Phylogenetic analysis of the isolated strains ZIKV. Non-concatenated

nucleic acid sequences of the NS5 (A) and partial E (B) genes and full length

genomes (C) from sequences available on GeneBank data bases were aligned

using MEGA 5 [71], with minor manual adjustments. Sites that could not be

unambiguously aligned were excluded and divergent regions were excluded

from subsequent analyses. Phylogenetic trees were inferred using Bayesian

method implemented in Topali software. Mr Bayes ran for 500 000 genera-

tions for NS5 and partial E respectively, and with 1.000.000 generations for the

complete genomes with a 10% burn-in. Spondweni virus strain SM-6 V-1

(GenBank accession number DQ859064) was used as out-group for all

phylogenies.
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2000 in just a few months. Transplacental ability of ZIKV has
been demonstrated by the presence of viral RNA in the am-
niotic fluid of pregnant women with fetal microcephaly [6]. In
addition to microcephaly, the possible relation between ZIKV
infection and hydrops fetalis and fetal demise has recently
reported in the same region [38]. All these data suggest a
possible materno-fetal transmission. Although maternalefetal
transmission has been already described in DENV and WNV,
no other flavivirus is known to have teratogenic effects.
Nevertheless, the microcephaly epidemic in Brazil could also
be linked to any other cause, such as other infectious or
environmental agents. A recent study has revealed some ocular
manifestations in three infants with microcephaly with one
presenting with a macular neuroretinal atrophy [39]. However,
further studies are needed to better define the outcomes of
ZIKV infection during pregnancy. In this respect, although
there is clear evidence of an increased number of cases of
microcephaly in Brazil, it has been suggested that the number
of suspected cases might be overestimated because of the
diagnosis relying on low-specificity screening tests and the
inclusion of mostly normal children with small heads [40]
requiring a stricter application of standardized anthropo-
metric techniques and confirmation of suspected cases by
laboratory or radiological evidence. There are no specific
treatments or vaccine available against ZIKVand the treatment
remained only a symptomatic support. The main means to
combat infection are based on vector control and bite
prevention.
4.2. ZIKV detection and laboratory diagnosis
Zika diagnosis remains difficult due to the similar clinical
presentation of other arbovirus infections like dengue or chi-
kungunya. Furthermore, DENVand CHIKV co-circulate in the
same geographical areas, very likely resulting in an underes-
timation of human cases during periods of co-epidemics [41].
The differential diagnosis is challenging and often patients are
diagnosed initially as having DENV infection. Before the
contribution of molecular biology, the diagnostic assays for
ZIKV were based on virus isolation and serological methods.
Although these techniques remain currently relevant, the
isolation of the virus is time consuming, requiring samples
from convalescent patients or those with an acute infection,
whereas cross-reactions with related flaviviruses is still a
major issue. Serum antibody specificity can be determined
using viral neutralizing assays which require highly special-
ized medical laboratories and remain largely complicated in
their interpretation. Moreover, the viremic period is short (up
to 5 days after disease onset) which complicates the detection
of antibodies [23]. At present, techniques permitting serolog-
ical detection by immunoflorescence or ELISA are still under
development and not commercially available. To improve the
diagnostics, alternative molecular biology methods were
developed for a wide range of flaviviruses [42] including
ZIKV [43]. These methods are rapid, sensitive and specific,
but have to be used at the onset of the disease. Specific mo-
lecular assays, targeting the NS5 region or the envelope gene
for the Asian and African ZIKV strains have been published
[7,23]. With respect to serological methods, commercial
detection test do not exist. It would be of interest to develop a
diagnostic method using urine samples because, during the
French Polynesia outbreak, Zika virus genome RNA was
detected in this corporal fluid up to 10 days after onset of
disease in several patients [33].

5. The pathogenicity of ZIKV in humans
5.1. ZIKV genomic organization and replication
Characteristic of the Flavivirus genus, ZIKV has a ~11 kb
positive strand RNA genome [44] which is composed of a
single open reading frame, 10,794 pb in length, flanked by two
non-coding regions (Fig. 4). The genome is translated into a
single large polyprotein that is subsequently cleaved into three
structural proteins, envelope (E), membrane precursor (prM)
and capsid (C), as well as seven nonstructural proteins (NS1,
NS2A, NS2B, NS3, NS4A, NS4B and NS5), necessary for
viral replication and assembly [42]. The envelope protein is
involved in the recognition of the receptor at the surface of the
host cell and then the fusion process between the viral enve-
lope and the intracellular membranes [45]. The different stages
of ZIKV replication have not yet been well defined, but it is
thought that they are essentially similar to other members of
flavivirus genus. Typically, the virus has to complete four
major stages to finalize its replicative cycle: translation of
genomic RNA into viral proteins, replication of viral RNA
molecules, assembly of virus particles in the endoplasmic re-
ticulum and the release of virions [46]. The virion has an
icosahedral capsid enclosed by a lipid envelope with a diam-
eter of 40e70 nm [47]. ZIKV replication occurs in the cellular
cytoplasm and, like all other flaviviruses, multiple relation-
ships with cellular organelles might exist to facilitate viral
replication, evasion and propagation, although the exact
mechanisms remain to be determined. The identification of
such host factors and the characterization of their interactions
with viral RNA and proteins are important for the under-
standing of ZIKV replication. Comprehensive analysis of the
50 and 30 untranslated regions of ZIKV also need to be carried
out as these RNA structures play a critical role in viral genome
cyclization and replication.
5.2. ZIKA virus permissiveness of human cells
Arthropod-mediated transmission of arbovirus is initiated
when a blood-feeding female injects the virus into the human
skin (reviewed in Ref. [48]). Like many other members of the
flavivirus family, ZIKV is transmitted following the bite of
Aedes mosquitoes [15,16]. Different cells types, such as
epidermal keratinocytes [49], dendritic cells [50] or neurons
[51] are known to be a target of flaviviruses. Given the
knowledge on the entry route of flaviviruses, potential target
cells for infection with ZIKV have been investigated.
Recently, we have reported that various cells in the human
skin compartment are able to support ZIKV replication [47].



Fig. 3. Geographic distribution of ZIKV. Adapted from Centers for Disease Control and Prevention publication, http://www.cdc.gov/zika/geo/index.html.
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Following infection with ZIKV, viral replication was observed
in fibroblasts, keratinocytes and immature dendritic cells
(iDCs), in a time dependent manner, with a substantial per-
centage of infected cells as early as 24 h post infection,
whereas all cells were able to produce infectious virions.
These results provide strong evidence for the critical role of
the skin compartment in the transmission of ZIKV and are in
line with those reported previously with respect to other
members of the flavivirus genus [52].

The interaction between the E glycoprotein of the viral
particle and cell surface receptors allows the entry of the fla-
viviruses into the target cells. However, despite many in-
vestigations, the key cellular receptors remain relatively
unknown and their importance in viral entry have yet to be
clearly established. Several of those receptors have already
been reported to permit viral entry of DENV and others ar-
boviruses [53]. DC-SIGN which is highly expressed on iDCs
and macrophages [54] has been known for many years to
permit attachment and infection by Dengue virus [55,56]
thereby facilitating viral dissemination.

The TIM family is constituted of three receptors, TIM-1
TIM-3 and TIM-4. TIM-1 is expressed by Th2 cells and
epithelial cells, whereas Th1 cells essentially express TIM-3.
The expression of TIM-4 is restricted to antigen presenting
cells [53]. TIMs receptors have different roles, such as phos-
phatidylserine (PtdSer)-dependent phagocytic removal of
apoptotic cells, or regulation of innate and adaptive immune
responses. TIM-1 and TIM-4 expression is highly regulated
following infection with DENV, WNV or YFV. The
importance of TIM-1 receptor in infection was demonstrated
using silencing technologies or blocking antibodies [57].

The TAM receptor family is composed of TYRO3, AXL
and MER receptors that are protein tyrosine kinases contrib-
uting to the regulation of immune responses [58]. Whereas
AXL and MER are widely expressed, TYRO3 expression is
mainly observed in the central nervous system. TAM receptors
have been recently described to mediate DENV, WNV and
YFV entry, both in cell lines and primary human cells [57].

It was recently shown that DC-SIGN, TYRO3, and espe-
cially AXL, play an important role in the entry and replication
of ZIKV in human skin cells [47]. Specific antibodies or the
use of siRNA interference to silence receptor strongly
inhibited ZIKV replication. It is important to note that, in
contrast to what has been reported for DENV infection, TIM-1
and TIM-4 receptors seem to play a minor role in the entry of
ZIKV in human skin cells, although a cooperative role of both
TIM and TAM family members has been observed. The exact
contribution of each of these receptors to ZIKV entry is still
under investigation.
5.3. Innate immune response to ZIKV
Following viral infection, cells mount a range of antiviral
responses in order to limit the spread of the virus, with the
main defense consisting of innate and adaptive immune re-
sponses. The initial response is provided for by the produc-
tion of type I interferons (IFNs) [59]. Early detection of
pathogen-associated molecular patterns (PAMP) expressed

http://www.cdc.gov/zika/geo/index.html


Fig. 4. Organization of the ZIKV genome. The genomic organization is arranged as with other flaviviruses, with an open reading frame encoding three structural

proteins C, prM and E and five nonstructural proteins NS1 to NS5. The structural and nonstructural proteins are generated after proteolytic cleavage of the whole

translated polyprotein from the ORF region.
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by the virus is sensed and mediated by pattern recognition
receptors (PRRs), such as the Toll-like receptor (TLR)-family
or RIG-I like receptor. Following the detection of PAMPs, the
triggering of various signaling pathways not only leads to a
direct secretion of IFNs, but also the expression of hundreds
of Interferon-Stimulated Genes (ISGs) that integrate to
induce an antiviral state of cells [60]. DENV and WNV in-
fections have been the subject of a large body of studies that
show a pivotal role for RIG-I, MDA5 and TLR3 sensors in
the host defense against these viruses, leading to IFN type 1
production and expression of ISGs [61] In a similar fashion,
infection of human fibroblasts with ZIKV induces the
expression of RIG-I, MDA-5 and TLR3, as well as the ISGs
ISG15, OAS2 and MX1. Moreover, increased expression
levels of IRF7, a transcription factor that binds to promoters
on IFN type I genes, corroborates the strong induction of
IFN-a and IFN-b by ZIKV-infected fibroblasts. Furthermore,
the expression of certain inflammatory chemokines, such as
CCL5, is also induced upon ZIKV infection. The inflamma-
some pathway seems to be activated as well following ZIKV
infection, as shown by an increase in the expression of AIM2
and interleukin-1b transcripts [47]. These results notwith-
standing, the involvement of the latter pathway remains to be
investigated in more detail in order to better understand the
involvement of interleukin-1b in the inhibition of ZIKV
replication.

Different cellular processes can be hijacked by flaviviruses
to evade the cellular response and facilitate virus replication.
Immediately following infection, the host establishes rapid
innate immune responses, including IFN type I responses, the
induction of apoptosis and autophagy, in order to overcome
the viral infection review in Ref. [62]. WNV is able to elude
detection or inhibit IFN gene transcription [63,64]. In addition,
several arboviruses such as DENVand CHIKV can subvert the
autophagy process [65,66] in order to promote their own
replication and dissemination. It is known that flaviviruses
rearrange host cell membranes to create an appropriate envi-
ronment for their replication with the main source of mem-
branes being the endoplasmic reticulum [67]. These
rearrangements result in an activation of the unfolded protein
response (UPR) and overexpress the autophagic pathway in
infected cells simultaneously [68]. The double-membrane
vesicles, known as autophagosome, allow the recruitment of
cytoplasmic elements, proteins and organelles and permit their
degradation. Autophagy could act both positively or negatively
in host immunity against pathogens [69,70]. In the last
mechanism, viruses use the autophagy pathway to facilitate
their own replication.

The first evidences of autophagy in ZIKV-infected fibro-
blasts, were highlighted by the presence of characteristic
autophagosome-like vesicles in infected fibroblasts [47]. Then,
the authors confirmed the induction of autophagy in infected
fibroblasts by an increase in production of LC3, a cytosolic
microtubule-associated molecule. The latter was colocalized
with viral envelope protein suggesting that autophagocytic
vacuoles are the site of viral replication. The use of an in-
hibitor of the autophagosome formation during the infection
significantly reduces viral copy number while an inducer of
autophagy increases viral replication, demonstrating that
autophagy could play a major role in ZIKV immune evasion.
However, the intimate molecular mechanisms remain to be
further investigated.

6. Conclusion

The most recent ZIKV outbreaks and in particular its
introduction in the Americas have resulted in a change in the
appreciation of this virus and the clinical repercussions of its
presence in the human host. Like other arboviruses, the rapid
spreading of ZIKV is due to favorable climatic and socio-
demographic conditions, including the presence of its mos-
quito vectors in urban concentrations with poor hygienic
conditions, the increase in international travel and possibly a
better adaptation of the mosquitos to humans. This situation is
extremely worrisome and requires efficient surveillance sys-
tems, including sensitive diagnostic methods and vector con-
trol measures. The co-circulation of ZIKV with other
medically important arboviruses, such as DENV and CHIKV,
constitutes an additional challenge which complicates the
comprehension of this disease. The suspected association be-
tween Zika and neurological complications such as GBS and
congenital malformation needs to be confirmed in order to
control and reduce the negative impacts of the infection. A
thorough understanding of the molecular interactions that
ZIKV establishes with the host cell during infection is also
necessary to determine the targets for antiviral treatment.
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