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RNASeq Pathway enrichment

Total RNA was extracted from skin tissue and pooled (n=3-4 samples per
treatment) for RNAseq on an Illumina sequencer at a commercial provider.
Raw sequence reads were trimmed and filtered using fastp [1], to remove
adapter sequences and low-quality reads. Transcripts were quantified
using the pseudoalignment method implemented in kallisto [2].

GO term enrichment analysis revealed common or related terms both up
and down regulated after a period of stress, namely genes related to
circadian rythm and response to stimulus are highly represented in
upregulated DEGs in all species, while terms related to nucleic acids

Differentially expressed genes (DEGs) between the different treatments regulation and transcription, and biosynthetic processes are enriched in

and the control samples at time 0O (i.e., before transport) were determined down regulated DEGs. Species specific DEGs include cellular components in
using DESEQ2 [3]. DEGs were further analysed using g:profiler [4] and trout such as cornified envelope (up) and mitochondrial membrane (down);
ShinyGO [5]. in salmon, transporter activity (up) and metabolic processes (down); and in

seabass, negative regulation of processes (up) and development (down).

Salmon Up bown
GO0:0001533 cornified envelope - G0:0005743 mitochondrial inner membrane -=— N. of Genes
GO:0019215 intermediate filament binding - GO0:0019866 organelle inner membrane -—— :
GO:0008544 epidermis development - =—————s N. of Genes GO0:0031966 mitochondrial membrane -—e e 30
G0:0008286 insulin receptor signaling pathway - —————s e o5 G0:0005740 mitochondrial envelope -—e ® 40
G0:0032869 cellular response to insulin stimulus - =——e G0:0031967 organelle envelope -—e
G0:0032868 response to insulin - =—————s ® 50 - - ® 50
) - G0:0031975 envelope
G0:0007623 circadian rhythm - =————e . ; -
. ; T ® 75 G0:0005739 mitochondrion ® 60
GO:0071375 cellular response to peptide hormone stimulus - ———s G0:0000981 DNA-binding transcription factor activity RNA polymerase Il-specific -—e
GO:1901653 cellular response to peptide - ———e & 100 ' GO:0140110 transcription regulator activity -—@ o 70
(G0:0043434 response to peptide hormone - GO:0003700 DNA-binding transcription factor activity ~—8 ® 80
GO:1901652 response to peptide - =——s GO'1903506 f lei 9 id-t ﬁ il ioti Y P
Trout G0:0006633 fatty acid biosynthetic proc. - ——e -log10(FDR) : é%gégoql;iﬁ”c acs {SRFE g_e rahnsg:np Lol < ® 90
GO0:0072330 monocarboxylic acid biosynthetic proc. - ——e o 410 _ b reg. of RNA biosynthetic proc.
G0:0006631 fatty acid metabolic proc. - — . : GO0:0006355 reg. oftranscrlpuon_DNA—terflpIated --@
GO:0004896 cytokine receptor activity - —e W 415 G0:0010556 reg. of macromolecule biosynthetic proc. --@ -log10(FDR)
G0:0140375 immune receptor activity - — W 420 G0:0031326 reg. of cellular biosynthetic proc. --@ ™o
GO0:0003700 DNA-binding transcription factor activity - @ - G0:0034654 nucleobase-containing compound biosynthetic proc. --@
GO0:0007165 signal transduction - @ W 425 G0:0019438 aromatic compound biosynthetic proc. --@ W 10
G0:0023052 signaling - @ GO:1901362 organic cyclic compound biosynthetic proc. --@ BB
GO:0007154 cell communication - . . . . . GO:0018130 heterocycle biosynthetic proc. -. N
0 10 20 30 40 02468
Fold Enrichment Fold Enrichment
N. of Genes

GO:0005368 taurine transmembrane transporter activity - GO0:0003700 DNA-binding transcription factor activity - =————

GO:0005369 taurine:sodium symporter activity - G0:0097659 nucleic acid-templated transcription - =——— .« 22

( 4 GO:0042959ég%%%s;éfggacn)trzgra]tir;sg;?dn?slaorgm%trsanynns]ggFttgggg:mg:_. N. of Genes GO:0006_351 transcription.DNA-ten_ﬁpIated-—. ° 24
\ GO007623 creadian hythm - o 2 G0:1903506 reg, of uclels aod-emplated vancorion - ———— @ 26
2 004855 00 5233 symporter actiiy - N G0:0008355 rog.of tansoplion DA femplaied - ———8 g o
GO0:0016773 phosphotranjji?éjf\%?i:{%E?EZ%%}Q%&EE e ronnese reg.ofgol\fgorggg%aogﬁg;%cs.:_. : 22
Salmon GO:00167721ransferaseactivitygaovéggéigggz%;‘:gyzlzi%s)ﬁﬂ%aéﬁgzgEg;rﬂatglﬁgE 4;912(')(§FDR) GO:OO19219regctg:gtéiIggggosr:ggz)??;rz:g%r:e%;g:n%‘zﬁl:e:ﬁ%ZEEEI}EEEEEEEE—. @ 34
GO:0005524 ATP binding @ W22 GO0:0051171 reg. of nitrogen compound metabolic proc. - —@ -log10(FDR)
Ty oneraer caroniederiaue ano 8 M 24 R — L
Seabass Trout corsogsenisernss ot brand 8 * s —: D
G0:0036094 small molecule binding ® =~ GO:1901362 organic cyclic compound biosyntheticproc.-ll—l.l W52
Figure 1 - Venn diagram indicating overlap among enriched GO terms related to up (1) and down (}) 000032522 circadian g ofgone oression ~—— 30007420 rain development ===\ ;1 Ganes
regulated genes in the three species: rainbow trout in blue, Atlantic salmon in yellow and European seabass ‘ G%§§gy§§g1c1g§§:%;tcmy = Gt Sealnce shecio DR by — & %
in green. The two salmonids (trout and salmon) share more GO terms reflecting their shared evolutionary 005 SO543058 et o, ofapopoi o — - (0:0048646 te%0305705§32‘%5i;°zt9|'dimf%‘htg:’19 = e«
history, although most are exclusive to each species. GO0045515 negatve 16g. of balogica prog. - ® 100 509009855 anaomic sicue roghooencss “—
GO:0048646 anatomical structure formation involved in morphogenesis =-® ! G0:0048513 animal organ development =—@ -log10(FDR)
seabass C00045856 e e o 3 P eoooseng CORIETS! S cereopment =8 1 a0
GO:0032501 multicellular organismal proc. -® w2 G0:0019219 reg. of nucleobase-containing compound metabolic proc. =—® M 35
GO0:0050789 reg. of biological proc. -@ GO:1903506 reg. of nucleic acid-templated transcription -—@ M 40
GO0050794 reg.of celular proc. -@ N e T ms
GO0:0065007 biologic_al reg. -@ L GO:00%2502 develogmental groc. -—0 | )
GO:0050896 response to stimulus -... e GO:0032501 multicellular organismal proc. =@
ReSUI ts Folc(i) gnr?;?n?ent Folc(i) Enr?chient
circadian rythm RNA / DNA regulation / transcription biosynthetic processses
All species showed hundreds of DEGs after being submitted to transport Figure 3 -Gene Ontology (GO) terms enrichment analysis for rainbow trout (top), Atlantic salmon (middle),
: : : and European seabass (bottom). Left charts represent terms linked to upregulated genes, while right charts
stress (Table 1 and !:]gure 2). with Seaba.SS .showmg th.e lowest number of indicate terms linked to downregulated genes. Highlighted terms represent related GO terms (see legend).
DEGs and salmon with the highest. Preliminary analysis showed different
gene pathways regulated during acute stress (Figure 1 and 3), with the .
two salmonids sharing more genes. In addition, the European seabass Conclusion
seems to be nearly recovered by 24h, while both salmonid species still
showed many DEGs at 24h highlighting interspecific variability in stress Our results highlight interspecific variability in reaction to stress, but also
recovery. the similarity in some of the molecular pathways affected by stress,
particularly in evolutionary more closely related species, such as salmon
Table 1 - Number of DEGs in rainbow trout, Atlantic salmon and European seabass after transport, and and trout. Further analysis with microRNAs and proteomics will give us a
after a 24h recory period. Second column refers to up regulated genes, and third colun to down-regulatede b d l l . t for t £ lated st ith tential f
genes. A) Only genes with an adjusted p-value lower than 0.05 and absolute fold change greater than 2 road molecular signature tor transport retated stress wi a potentiat Tor
were considered. B) Only genes with an adjusted p-value lower than 10 and absolute fold change greater monitoring health in farmed fish.
than 2 were considered.
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