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Abstract

Infectious diseases cause serious economic losses due to the high-density
fish stocks. Diversevaccines were developed to prevent this; however, they
are not effective enough and theinjection route is linked to side effects and
stress. It is known Gram-negative bacteria produce Outer Membrane
Vesicles (OMVs) and are used for human research purposes; therefore, fish
bacteria OMVs could be also used as vaccines platforms. The present work
is focused on the development of an oral vaccine based on recombinant
Aeromonas salmonicida OMVs, expressing the G-protein of VHSV, and the
evaluation of the B and T cell response at mucosal and systemic level in
Rainbow trout. In order to validate the oral stimulation formula, first fish
were stimulated with inactivated bacteria intra-peritoneally or orally us-
ing vaccine pellets. Distribution and proliferation of B and T-cell pop-
ulations were analyzed in gut, peritoneum, spleen and head kidney using
monoclonal antibodies by flow cytometry. Additionally, cell populations
were sorted for characterization of membrane and secreted markers,
expressed cytokines and transcription factors. The immune response is
characterized by an early proliferation of intraperitoneal B and T-cells (24-
48h post stimulation). Comparing the kinetics of the cell populations
observed in the peritoneum and in the gut as well as the recruitment of
cells from spleen or head kidney will be further analyze. The next up-
coming trial will be done with the OMVs from A. salmonicida to further
studies.
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Abstract
Piscine Orthoreovirus (PRV) infections are widespreadly distributed in
Chilean salmon cultivation. And it is estimated that over 80% of freshwater

Atlantic salmon is infected predominantly with PRV-1. In this scenario,
mixed infections with other viruses or bacteria are likely to occur, and
typical clinical signs could be misdiagnosed due to different responses
triggered during a simultaneous infection with two or more pathogens. On
the other side, Piscirickettsia salmonis (P. salmonis) is the most important
bacterial pathogen for Chilean salmon cultivation. The objective of our
pilot study was investigating viral and bacterial presence, some aspects of
innate immune responses and histopathological features during an
experimental challenge with P. salmonis in a population of Atlantic salmon
smolt infected with PRV-1.

From a population of 240, PRV-1 positive smolt (100g), 84 shedder fish
were intraperitoneally infected with P. salmonis and then allocated with
156 co-habitant smolts. Sampling was carried out at 14, 21, and 30 days
post-challenge (dpc). Co-habitant fish were euthanized and denervated.
Blood, head kidney and spleen samples were directed to molecular anal-
ysis and head kidney, spleen, liver, heart, and gills were obtained for his-
tological examination.

Our results showed that viral loads diminished significantly from 14dpc to
21dpc and to 30dpc, but they did not disappear. Meanwhile, the per-
centage of Psalmonis positive fish increased from 21 to 30dpc. In accor-
dance with the decreasing viral load, a significant drop of IFN-I transcripts
was detected from 21-fold change at 14dpc to 11,7 at 21 and to 1,4-fold
change at 30dpc. On the other hand, Mx transcripts did not show any
considerable change during the experiment. Cytokine transcripts related
to inflammatory bacterial infections such as IL-8 transcripts were upre-
gulated 12,4-fold change at 14 and 7,9-fold change at 21dpc and decreased
2,7-fold change at 30dpc. However, IL-12 and IL-1f _transcripts showed no
variation at any time point evaluated. Most of the fish showed no lesion,
and just a few evidenced only mild to moderate lesions concordant with
HSMI or SRS at different time points. These results suggest that PRV-1
infection could exert an apparent protective effect on the host against the
bacterial infection diminishing the severity of SRS clinical and histopath-
ological signs. Grants: FIE-Sernapesca 2015-V014, VIDCA UACH.
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Abstract

Elevated ammonia (NH3) is a significant challenge in penaeid shrimp
aquaculture worldwide, and can compromise shrimp osmoregulation,
growth, immune-competency, leading to substantial crop loss. Despite the
impact of elevated NH3 levels to the well-being of farmed penaeids, little is
known about physiological and transcriptomic responses to chronic NH3
exposure. NH3 is a toxic byproduct of the break-down of uneaten feed,
faeces and metabolic processes, and high NH3 levels are often difficult to
mitigate quickly in ponds. This study investigated the physiological and
transcriptomic response of sub-adult black tiger shrimp, Penaeus monodon,
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after chronic exposure to moderate and high levels of NH3. An individual
assessment was implemented wherein shrimp hemolymph metabolite
profiles were assessed pre- and post-exposure to identify individual re-
sponses to 0 ppm (control), 10 ppm and 20 ppm NH3 across a 72 h period.
Key metabolites that have previously been linked to condition and stress
responses in penaeid shrimp were quantified, including total protein,
glucose, triglycerides, and hemocyanin. Additionally, shrimp were held in
individual respirometers throughout the trial and the oxygen consumption
of shrimp was measured with fiber optic probes as a proxy of activity, or
metabolism. Oxygen consumption in response to NH3 exposure showed
wide variance in controls, while shrimp exposed to 10 ppm and 20 ppm
NH3 decreased oxygen consumption in the 24 h period post-exposure.
After 48h shrimp exposed to 10 ppm showed evidence of recovery through
increased oxygen consumption, while 20 ppm remained low. Hemolymph
triglycerides at 96 h post-exposure are significantly decreased in shrimp
exposed to 20 ppm NH3 compared to 10 ppm and control shrimp, indi-
cating an increase in energy expenditure. Other biochemical parameters
measured including total protein, hemocyanin and glucose decreased pre-
to-post exposure due to feed restriction, and were not significantly
different between treatments. To compliment physiological data, the
transcriptomic profile of gill tissue from shrimp post-exposure were ob-
tained by Illumina RNASeq. Differentially expressed genes were identified
in response to NH3 exposure, as well as in shrimp that showed physio-
logical evidence of recovery. The pathways enriched and genes co-
expressed were identified and demonstrate how shrimp respond to
ammonia stress, and potentially how some animals are able to tolerate
NH3.
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Abstract

Sirtuins (SIRT) are a family of evolutionarily conserved nicotinamide
adenine dinucleotide (NAD-)-dependent deacylases that participate in
antiviral immunity. In this report, the SIRT1 gene (named as CqSIRT1) was
identified with an open reading frame of 2256 bp that encoding 751 amino
acids from red claw crayfish Cherax quadricarinatus. Tissue distribution
analysis showed that CqSIRT1 was ubiquitously expressed in all tissue
tested with high expression in haematopoietic tissue (Hpt), haemocyte
and gill, while low expression in hepatopancreas, musle and eyestalk.
Unexpectedly, dysfunction of CqSIRT1 by gene knockdown in red claw
crayfish Hpt cell cultures resulted in markedly decrease expression of an
early gene iel and an envelope protein gene vp28 of white spot syndrome
virus (WSSV) at late stages post WSSV infection, indicating that CqSIRT1
was hijacked by WSSV to promote its replication. Importantly, the
expression of PI3K, AKT and mTOR, which were involved in energy meta-
bolism and autophagy, was significantly reduced after gene silencing of
CqSIRT1 during WSSV infection. Overall, these data suggest that CqSIRT1
could promote WSSV replication through positively modulating PI3K-AKT-
mTOR signaling pathway in red claw crayfish C. quadricarinatus, which
benefits further understanding of the molecular mechanism underlying
the pathogenesis of WSSV in crustacean.
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Abstract

The adaptive immune response is mediated by different mechanisms
including humoral factors, cellular elements (T and B lymphocytes) and
other specific proteins as major histocompatibility complex which act in
coordination with diversified antigen receptors. Regarding cytotoxic T cells
(CTLs) of vertebrates, they are direct effector lymphocytes in the fight
against virus-infected cells by killing their cellular targets. The cluster of
differentiation 8o (CD8a) is the distinctive marker of the lymphocyte
subset of cytotoxic CTLs. However, teleost CTLs function is largely un-
known mainly because of the lack of population-specific antibodies. Eu-
ropean sea bass (Dicentrarchus labrax) is a very susceptible species to
nodavirus (NNV) in which causes devastating mortality rates and, up to
date, no solutions are available to prevent them. Previous studies pointed
to the relevance of cell-mediated cytotoxicity in the response of European
sea bass juveniles against NNV at transcriptional level. Thus, we have
investigated the distribution, production and potential role on European
sea bass CD8a+ cells by flow cytometry using a polyclonal antibody
against European sea bass CD8a in naive and NNV-infected cells. This work
represents the first attempt to characterize CD8a+ cells in European sea
bass.

Work partly funded by projects from MINECO and FEDER (AGL2013-
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