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Reduced representation sequencing, ddRAD- 15,000 SNPs
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jmEEmm—m—————————— 1
I A I _
1 : N i Indian
:Pacific ‘g :
8 I I
201 I i
I e ° g
Atlantic ! e o Pacific
10 AL | “- | N B ! A
3| | A IV 2
g z: : B | ‘;-}_ A A .%A
@ Adults (>120cm) ’ i. : :;T'J" i o] . ® FL. A: a
A Juveniles (45-120cm) -A‘Aﬁ i _ A ! } . _\-7_,,* o °
i Young of the Year (<45cm) 10/ A i Indian 1: i N 4?{.} P
..|PC1=1.11%, PC2=0.30% i PC1=0.41%, PC2=0.35%

80 - —— pap——— 20 10 0 10 20 30
PC1 PCA




Bigeye (Thunnus obesus) ,\ — -l-

POPULATION STRUCTURE ot

BASQUE RESEARCH
& TECHNOLOGY ALLIANCE

Reduced representation sequencing, ddRAD- 15,000 SNPs

Inter-oceanic differentiation Intra-oceanic structure
jmemmmm————————— 1
: A I
2] : " N i Indian
Pacific I
] 0 i ‘g : o
201 I I
I e ° g
Atlantic ! Aé : o B Pacific
-40 10 - AA | A | B [N A
0 50 100 150 o A0 I ’f I S 10 | B A
long E‘_) z- : E ‘l : o - A # Af ?}
A 1 | oA — @ A
@ Adults (>120cm) °] i. ! ‘:-T'*" i . ‘ :“! » 'L. A: é
A Juveniles (45-120cm) . A‘Aﬁ i _ A ! } . _\';,‘ . °
i Young of the Year (<45cm) 0] l Indian &% | N " L A
MA : _-.ﬁ : OO L .
- PC1=1.11%, PC2=0.39% : PC1=0.41%, PC2=0.35%
‘* o 50 e pp——— ———— J 20 10 0 10 20 30
\‘ - PC1 - ‘ PC1

iotc ctoi

PopSTR project



NEU

RAL VS ADAP

IVE VARIANTS

Adaptation mechanisms alter genotype and allele frequencies

Negative selection

Nuclear e Neutral genetic variants don’t affect individuals’
fitness
X 2 « Adaptive genetic variants affect individuals’ fitness

Possible genotype versions

Natural selection alters genotype and allele frequencies in the population



NEUTRAL VS ADAPTIVE VARIANTS

Natural selection alters genotype and allele frequencies in the population

* We can identify potential adaptive markers by analyzing allele and
genotype frequencies

Negative selection

Natural selection alters genotype and allele frequencies in the population
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support Indo-Pacific pan-population
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Co-occurring genetically distinguishable groups
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Co-occurring genetically distinguishable groups
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Co-occurring genetically distinguishable groups
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OUTLIER markers

Are located within genes involved in different biological
processes (potentially adaptive)

PANTHER GO-Slim Biological Process
Total # Genes: 160 Total # process hits: 435

110
M No PANTHER category is assigned (UNCLASSIFIED)
W biclogical adhesion (GO:0022610)

20 M biclogical process involved in interspecies interaction
M biclogical regulation (GO:0065007)

100

80 biomineralization (G0:0110148)

70 B cellular process (GO:0005987)
o M developmental process (GO:0032502)
c 60 growth (GO:0040007)
o - immune system process (GO:0002376)

M localization (GO:0051179)

40 W locomotion (GO:0040011)

B metabolic process (G0:0008152)

W multicellular organismal process (GO:0032501)
20 pigmentation (GO:0043473)

M response to stimulus (GO:0050896)

M signaling (GO:0023052)

a0

10

Category

Diaz-Arce et al. (2023) In prep.

MEMBER OF
BASQUE RESEARCH
& TECHNOLOGY ALLIANCE

Can be used to:
s distinguish between locally adapted populations
(even if partially connected)

* understand geographic connectivity
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CONCLUSIONS

> The Atlantic is isolated from Indian and Pacific oceans

» Between Indian and Pacific and within Indian:
 There is connectivity and gene flow, but selection is occuring:
* Individuals with given genomic variants are prevalent in some areas

 These variants provide advantages or disadvantages to area-specific variables
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Fish Stock identification and
traceability based on
genetic markers

 Panmictic populations show homogeneous
genetic diversity, while isolated populations
become genetically distinguishable

* Genetic markers reflect those differences
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