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Importancia de la Microbiota en Acuicultura.
Interaccion Nutricion, Ambiente y Genética

Jaume Pérez-Sanchez
Nutrigendmica y Endocrinologia del Crecimiento de Peces
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Produccion Mundial
Acuicultura vs. Pesquerias

La produccion acuicola
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Dorada, Sparus aurata

* La especie mas cultivada del
mediterraneo

* Gran plasticidad fenotipica (euriterma,
eurihalina, hermafrodita, .....)

de duplicaciones génicas recientes
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Genome Sequencing and
Transcriptome Analysis Reveal
Recent Species-Specific Gene
Duplications in the Plastic Gilthead
Sea Bream (Sparus aurata)

Jaume Pérez-Sanchez'*, Fernando Naya-Catala', Beatriz Soriano?, M. Carla Piazzon®,
Ahmed Hafez?, Toni Gabaldén*, Carlos Llorens?, Ariadna Sitja-Bobadilla® and
Josep A. Calduch-Giner’
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Microbiota de Plantas, Vertebrados
Terrestres y Peces

Firmicutes | [Bacteroidetes| | Proteobacteria | = Actinobacteria

[Acidobacteria |

Lettuce

f Sphingomonadace:
g Pseudomonadaceae
Microbacteriaceae ,
Bacillaceae |
Root

Rice Soybean Maize

Clostridiaceae |

Bur cea Sphingobacteriaceae.
[Comarmonadaceae] ' Streptomycetaceae.
[Rhodospirillaceae| | Acidobacteriaceae |

Marine omnivorous fish (Atlantic salmon)

Freshwater carnivorous fish (Rainbow trout)
Ikeda-Otshubo et al., 2018 Frontiers in Nutrition

XIITI WORKSHOP SEMIPYP | Valencia, 7-9 junio 2022 M



Nutricion & Microbiota Intestinal
Los cambios promovidos por dietas vegetales sobre la
microbiota, el transcriptoma y el proteoma del mucus
intestinal son revertidos parcialmente con la
suplementacion con butirato

Piazzon et al. Microbiome (2017) 5:1
D1 DOI 10.1186/540168-017-0390-3 MICFOblome
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Microbiota Intestinal & Factores Biodticos
La microbiota intestinal de doradas en cultivo varia
con la edad y el sexo
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AQUA
& EXCEL

AQUAculture infrastructures
for EXCELlence in European
fish research 3.0

Sea Water sed Wat_er
Restoration
v
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la Microbiota de Piel e Intestino
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Hoja de Ruta | =
. Search term in Web of Science(} =
. . . . o “Microbiota aquaculture” =
Fostering microbiome studies- - | =

operational welfare indicators- P

Standardizing methods for -

identifying microbial communities A s e i
(16S rRNA)-NGS vs TGS

Meta-transcriptomic approaches e
to assist the characterization of @ & G 6 e

metabolically active microbial i il meme smgge.
e, s “Fish and gut mi ““and_ i
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Hoja de Ruta

| | NGS (Illumina MiSeq)
I l? | ‘1 LIHI;I Im I(“III[.ELIHI 1y Q Short-reads
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TGS = / TGS (Oxford
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La eleccidon de la plataforma de secuenciacion
esta determinada por la composicion de la
microbiota de la mucosa

lHlumina

¢ |Intestino

Nanopore

¢ Piel & Branquias
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Hoja de Ruta Microbial
community
g [T I
DNA RNA
[ A

16SrRNA METAGENOME ~ Microbial  META-
expression  TRANSCRIPTOME

: R A G profile . e
Metatranscriptomic approaches —

to assist the characterization of
metabolically active microbial
communities

Taxonomic assignation Microbial activity
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El meta-transcriptoma del Intestino

Los transcritos de hongos de |a
microbiota intestinal de doradas en
cultivo son tan abundantes como los
de bacterias y aumentan con dietas
basadas en proteinas vegetales

:’ frontiers | Frontiersin M jitnbries Lyl

Diet and Host Genetics Drive the
Bacterial and Fungal Intestinal
Metatranscriptome of Gilthead Sea
Bream

Fernando Naya-Catala’, M. Carla Piazzon®*, Josep A. Calduch-Giner’,
Ariadna Sitja-Bobadilla? and Jaume Pérez-Sanchez'*

e
AqualMPACT

Nutrition and breeding
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Herramientas On-line — Redes Bayesianas-

|IATS-CSIC + BTG TECHVANA

Bea Nando Soco

e Associations among bacteria
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experiments
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Nutricion-Genética-Microbiota AqualMPACT

La seleccion por crecimiento

(PROGENSA®) promueve
una microbiota mas plastica
con mayor capacidad de
adaptacion a cambios en Ia
dieta

Piazzan et al Microbiome
//dolorg/10.1186/

(2020) 3168
i. 0.1186/540168-020-00922-w

Microbiome

RESEARCH Open Access

Genetic selection for growth drives '.)
differences in intestinal microbiota
composition and parasite disease resistance
in gilthead sea bream

M. Carla Piazzon'", Femando Naya-Catald™", Erick Perera’, Oswaldo Palenzuela’, Ariadna Sija-Bobadilla’ and
Jaume Pérez-Sénchez” (@

Nutrition and breeding
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—Wl—  Nutricién-Genética-Microbiota
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La seleccion por
crecimiento disminuye la
variabilidad individual
(riqueza y diversidad) de |la
microbiota intestinal

Scores Plot Genetic
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Nutrition and breeding

GS group is less
" disperse than
“.....NGS

Component 2 (32%)
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Nutricion-Genética-Microbiota AqualMPACT

Scores Plot Genetics in ORGACID diet

L
., D
* La suplementacion con mezclas

de Acidos Organicos modifica la
microbiota intestinal de los peces

Component 1 (68.04%)

Scores Plot Genetics in PROB diet

no seleccionados
* Bacillus-PROB modifica la r} S B
. : . . 5o et )
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Metagenoma & Transcriptoma () GAIN

Correlaciones de la microbiota
intestinal con patrones de
expresion génica a nivel local
(intestino anterior) y sistémico
(higado y rindn anterior)

‘frontlers ORIGINAL RESEARCH

vmbr}

Cross-Talk Between Intestinal
Microbiota and Host Gene
Expression in Gilthead Sea Bream
(Sparus aurata) Juveniles: Insights in
Fish Feeds for Increased Circularity
and Resource Utilization

Fernando Naya-Catala’, Gabriella do Vale Pereira®, M. Carla Piazzon®,
Ana Margarida Fernandes‘ , Josep Alvar Calduch Glner Ariadna Sitja-Bobadilla®,
Luis E. C. C and Jaume Pé

Green Aquaculture Intensification
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- Take Home Message - ! *

* La microbiota de peces en cultivo esta altamente regulada por
factores bioticos y abiodticos (marcador de bienestar)

* La microbiota intestinal co-selecciona con otros caracteres de
interés productivo en programas de mejora genética de peces

* Muchos de los efectos de la microbiota sobre |la fisiologia de
peces en cultivo estan mediados por cambios en los patrones
de expresion génica del hospedador

* Los efectos de los alimentos funcionales sobre la microbiota de
peces en cultivo es altamente dependiente de la genética
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Cerrando el Circulo

Microbiota - Comportamiento- Cambio Global

Host
transcriptome

Performance

BEHAVIOR

Microbiota saludable

BEHAVIOR

Microbiota

Feed

Conversion
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in Marine Science
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Revising the Impact and Prospects
of Activity and Ventilation Rate
Bio-Loggers for Tracking Welfare
and Fish-Environment Interactions in
Salmonids and Mediterranean
Farmed Fish
OPEN ACCESS ;cep Calduch-Giner', Paul George Holhorea’, Miguel Angel Ferrer?,
Edtedby:  Ferando Naya-Catala', Enrique Rosell-Moll’, Carlos Vega Garcia®, Patrick Prunet”,

Ervic r,m.. Asa M. Espmark?, Isabelle Leguen®, Jelena Kolarevic’, Aurelio Vega®, Thierry Kerneis®,
of Agritoo xm« Lionel Goardon®, Juan Manuel Afonso® and Jaume Pérez-Sanchez'
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Nutrigenomics & Fish Patology Groups .;*5 AQUA AQUAM (C)GA!N AqualMPACT
Institute of Aquaculture Torre de la Sal (IATS, CSIC) 2020 e

www.nutrigenomics.iats-org
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