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Ostra oriental

e Potencialmente vulneravel a acidificacao
e Larvas fazem a biomineralizacao da aragonite
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Desenho experimental / Workflow
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Article

Al‘tl 0 1 A Transcriptomic Analysis of Phenotypic Plasticity
g in Crassostrea virginica Larvae under Experimental Acidification

Michelle Barbosa t, Caroline Schwaner ¥, Emmanuelle Pales Espinosa and Bassem Allam *

Objetivo: Ver se as larvas da ostra oriental apresentam recuperacao a acidificacao e quais os genes
envolvidos nesta

1 semana

Exposicao das larvas —

1 semana

C - controlo; A - acidificacao
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/Os DEGs identificados )
estao associados a varios
fatores biologicos como
a biomineralizacao, a
homeostasia e o
\_ desenvolvimento Y,
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Figure 4. (A) Hierarchical cluster analysis of DEGs (1 = 4 replicates per treatment coalesced into 1
column}. Over- and under-expressed genes are represented in red and blue, respectively. Data are
normalized by average expression in all samples. (B) Principal component analysis of the normal-
ized RNASeq data. Sample code names: first letter signifies original pCO» treatment (A: ambient,
E: elevated); second letter signifies final pCO2 treatment (first and second letters are different for

transplanted treatments).




and Adaptive Responses to Acidification in the Eastern Oyster

. Combination of RNAseq and RADseq to Identify Physiological
Artigo 2

(Crassostrea virginica)

Caroline Schwaner' - Sarah Farhat'? - Isabelle Boutet® - Arnaud Tanguy?® - Michelle Barbosa' - Denis Grouzdev' -
Emmanuelle Pales Espinosa’ - Bassem Allam'

Objetivo: Identificar genes que estivessem regulados de forma diferente como resposta a acidificacao

tanto num curto como num lOIlgO €spaco de tempo

Individuos foram postos em
condicdes controlo ou em
condicoes de acidificacao
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/Hé um agrupamento da\
expressao diferencial em
individuos que estavam
no ambiente controlo e
individuos que estavam

QO ambiente acidificado/
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Figure S4. Heat map of the top 100 DEGs in larva. Green is upregulated. red is downregulated.
There was distinct clustering based on condition.

Figure S7. Heat map of the top 100 DEGs 1n juveniles. Green 1s upregulated expression, red 1s
downregulated expression.
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Fig.4 Number of downregulated genes in acified larvae

RNA helicase actvity

Ribonudease T2 actuty -
Protein-containing complex binding -
Pheromon e re0s prr activity -

Nucleotide phosphatase activity, acting -

Nuclease act vty -

Ligase acsvity, forming carbon-oxygen b -

G peotein-coupled peptide recepr activty -

Four-way uncson helcase activity -
endoribonuciease 3C8 ty, produon

Endoribonuciease act

Endonudease adtivity, actie with eithe -

Cytoskelston protein binding =

Cataiytic activty, actong on RNA -

Cargo receptor actvil

Arginne - RNA igase act:

Amnoacy - RNA igase actvity -

Viral membrane -

Thykzkoid -

Spetin gy skeleton -

Photosynthetic membrane -
Noa-membrane-bounded organelie -
Intrin Sc component of membx ane -
Inegral component of membr.

tRNA amincacyiation for protein transiaton -
Transiaton -
TMP biosynthetic process -
Septn ring -
Septn cyoskelen organization -
side monop hosphate -
on i ing complex subunit organ -
i in-contaning compiex assembly-
O sitive Teguiaton o f molecular functio -
Phage shock -
Peptde bio synthetic proce ss -
Negative reguiaton of apop b ss/cell death -
Minto cell cyde process -
Import 3cross plasma membrane -
Celular response © virus -
Olein - CONMEINING COMPIeX 3 sse -
Calular component biogenesis -
Celicdar component assemd fy-
Cedl divison -

B oedl raceptor sgnaiing pathw ay- *
Argnyl-tRNA amnoacylaton -
Apoptosis/Cel death -
Anaphase -
Amno 20d activation -

°
L
L
®
o
L
.
®
L]
.
.
.
.
.
L
L
»
.
o
L
= ®
L ]
L)
®
®
©
]
.
E3
L
°
o
.
@
)
.
.
e
)
.
.
e
@
£
a
.
.
L]
Number of Sig

<L

Type

cc

Signfficant Genes

90000 .
288883

Fig.4 Number of downregulated genes in acified juveniles
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A . 3 Transcriptomics, proteomics, and physiological assays reveal
tlgO immunosuppression in the eastern oyster Crassostrea virginica exposed to
acidification stress

Caroline Schwaner “, Michelle Barbosa “, John Haley "', Emmanuelle Pales Espinosa“,

Bassem Allam *

Objetivo: Identificar genes com expressao diferencial quando as larvas estao expostas a acidificacao e
a uma infecao com um patégeno

—

C 1 semana

Exposicao das larvas * *
C — controlo; A - acidificacao; V6 — infecao com Vibrio
por 6 horas; V3 — infecao com Vibrio por 3 dias




Artigo 3

Table 3

Sixteen characterized genes were among the top 25 (based on adjusted p-value)
DEGs downregulated in larvae challenged with Vibrio spp. and maintained in
acidified seawater for three days as compared to challenged larvae maintained
in ambient seawater. See Supplementary Table S9 for the full list including those
with unknown function.

Gene 1D Protein Function
111100266  V-type proton ATPase subunit E-like Immunity
111100865  Myophilin-like Actin crosslink
formation
111101814  5-Oxo-dGDF phosphatase NUDT1 8-like Hydrolase activity
111101848  Protein XRP2-like Cell morphogenesis
111103230  Homeobox protein Hox-B3a-like Transcription
111103987  Glutathione S-transferase P 1-like Oxidation-reduction
process
111104800  Perlucin-like Biomineralization
111107502  Ctenidin-3-like Immunity
111107754 eystatin-AS-like Immunity
111108501  Kelch-like protein 15 Immunity
111108710 Prostaglandin reductase 1-like Metabolism
111109162 Protein limb expression 1 homolog Unknown
111109360  Ankyrin repeat, PH and SECT domain Unknown
containing protein secG-like
111113270  ADP-ribosylation factor-like protein 5B GTP binding
111119681  Dedicator of cytokinesis protein 7-like Signal transduction
111119746 Glycine dehydrogenase (decarboxylating),  Electron transfer
mitochondrial-like activity
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Fig. 2. Hierarchical cluster analysis of differentially expressed genes. Over-and
under-expressed genes are represented in red and blue, respectively. Data are
normalized by 8 pression in all samples (n = 3 replicates
per treatment).
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Possivel trade-off
entre o metabolismo
e a imunidade

Statistics of Pathway Enrichment

Vitamin B6 metabolism -

Valine, leucine and isoleucine degradation =
Synthesis and degradation of ketone bodies =
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mAMNA surveillance pathway -

Mismatch repair 4

Metabolic palhwayst

Homologous recombination =

Glutathione metabolism =

Endocytosis <

DNA replication =

Arginine and proline metabolism =
Arachidonic acid metabolism =

ABC transporters =

Fig. 3. KEGG pathways identified in larvae challenged with bacteria and maintained in acidified seawater for three days as compared to challenged larvae
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Concluséao

4 Y Y

Artigo 1 Artigo 2 Artigo 3
Genes sub-expressos Maior suscetibilidade
Plasticidade tém funcdes como a infecao em
s biomineralizacao e condicdes de
genética . : e
imunidade acidificacao
Capacidade de

recuperaco Ger}es sobrexpressos Trade—off entre
tém a ver com o metabolismo e

\ /\ metabolismo /\ imunidade /
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® What is Ocean Acidification?

® Physiological response and resilience of early life-stage Eastern oysters (Crassostrea virginica) to past, present
and future ocean acidification - PMC

® False Discovery Rate - an overview | ScienceDirect Topics

® Scatter plot for KEGG enrichment results. The Rich factor is the ratio... | Download Scientific Diagram

® Eastern Oyster | NOAA Fisheries
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