.% Journal of Population Therapeutics
% J & Clinical Pharmacology

RESEARCH ARTICLE
DOI: xyz

POTENTIAL MOLECULAR TOOLS FOR SEX DETERMINATION
FOR YELLOWTAIL AMBERJACK SERIOLA LALANDI CUVIER
& VALENCIENNES, 1833 (PERCIFORMES, CARANGIDAE).

Eliana Ibafiez-Arancibial?3*, Rodolfo Wilson#, Patricio R. De los Rios-Escalante*®

'PhD Program in Sciences mentioning Applied Molecular and Cell Biology, La Frontera
University, Temuco, Chile
!Laboratory of Engineering, Biotechnology and Applied Biochemistry — LIBBA, Department of
Chemical Engineering, Faculty of Engineering and Science, La Frontera University, Temuco, Chile.
2 PhD Program in Applied Cell and Molecular Biology, La Frontera University, Temuco, Chile.
3Department of Biological and Chemical Sciences, Faculty of Natural Resources, Catholic
University of Temuco, Temuco, Chile.
“Departamento de Ciencias Acuéticas y Ambientales, Facultad de Ciencias del Mar y Recursos
Hidrobioldgicos, Universidad de Antofagasta, Chile.
°Nucleus of Environmental Sciences, Faculty of Natural Resources, Catholic University of Temuco,
Temuco, Chile.

*Corresponding Author: Eliana Ibafiez-Arancibia
*E-mail: e.ibanezO5@ufromail.cl

Abstract

The fish genus Seriola is an important marine resource for fisheries and aquaculture, mainly in Pacific
coast and Europe, and it has excellent projection in aquaculture due its fast growth and excellent flesh
quality, within this genus S. lalandi is an important resource for Chilean aquaculture. The aim of the
present study was do a literature review of potential non destructive tools for sex determination for
adults of S. lalandi with their potential applications on aquaculture. The literature described that
Seriola genus has not sexual dimorphism, and the sex determination is possible using molecular and
genetical tools that involves sacrifice individuals, nevertheless it would be possible sex determination
using immunological test on skin mucus in adults for determine vitellogenin levels, that shows in first
studies its presence in high levels in females in comparison to males. The present study would propose
the use of this technical for potential sex determination for Seriola lalandi as well as other species of
Seriola genus.
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Introduction

The marine fish species of genus Seriola are important resources for aquaculture (Garcia and Diaz,
1995; Papandroulakis et al. 1995; Fernandez et al. 2015; Quifiones-Arreola et al. 2015; Fernandez-
Montero et al. 2018; Rotman et al. 2021). One of these species is Seriola lalandi Cuvier &
Valenciennes, 1833 (Perciformes, Carangidae), that inhabits the Asia, in American Pacific coast and
Europe (Fernandez et al. 2015; Martinez-Montafio et al. 2016; Orellana et al. 2014). S. lalandi is
cultured in Japan and New Zealand, due its relatively fast growth and excellent flesh quality (Jara et
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al. 2017). It is also present in Chile, and it has high potential in local aquaculture (Leyton et al. 2017;
Ramos & Gallardo, 2021).

The genus Seriola includes many species important for fisheries and aquaculture such as S.
aureovittata, S. dorsalis, S. dumerili, S. quinqueradiata, and in each studies, it was genetical
population genetic structure described (Pemachandra et al. 2017; Segvi¢ Bubi¢ et al. 2017; Zupa et
al. 2017; Purcell et al. 2018; Li et al. 2022). Also, the literature on S. lalandi involves basic population
characteristics (Nocillado et al. 2012; Purcell et al. 2015; Premachandra et al. 2017; Sarropoulu et al.
2017; Dettlef et al. 2020), growth and development (Wang et al. 2020, 2021; Shi et al. 2021), these
studies were based mainly on DNA sequentiation and proteins expression. There is absence of sexual
dimorphism for Seriola genus (Segvi¢ Bubi¢ et al. 2017), and it is possible found differences using
immunology techniques on skin mucus (Takemura et al. 1996, 1999). Also, described the molecular
method associated with gametic or embryonic development or spawing induction for S. dorsalis
(Purcell et al., 2018), S. dumerili (Zupa et al. 2017), and S. quinqueradiata (Fuji et al. 2010; Higuchi
etal. 2016; 2017a,b). On this basis, we performed literature review on molecular procedures and their
potential application on reproductive manipulaton of on S. lalandi applied to aquaculture.

For S. dorsalis Purcell et al. (2018), described the presence of differences at the DNA level, DNA
sequencing showing differences in the hsd17b3 and sox3 genes, that were reported as important for
sex determination in fishes (Matsuda et al. 2002; Budd et al. 2015), also, it was proposed the use of
steroid hormones was proposal for adults individuals, that are not destructive because were collected
a pat of fin for ELIZA method (Aoki et al. 2020).

Due the absence of similar antecedents for S. lalandi it would be necessary apply the procedures
described by Takemura et al. (1996) and/or Purcell et al. (2018). Probably the most economic and
applicable procedure would be replicate the methodology applied by Takemura et al. (1996, 1999)
for S. dumerlii that needs only immunology samples from skin mucous, this would be a non-
destructive technique that was described for farmed fishes such as salmonids (Pottinger et al., 2005).
On the basis of the results of Takemura et al. (1996), what was significantly more higher in females
than males. Vitellogenin in mucus was detectable only in females, whereas it was not detectable in
males, based in observations for fishes of two and three years of age (Table 1), because in fishes of
one year age the sensitivity was lower (Table 2).

As conclusion, the literature review mentioned that fishes examined for sex determination were
sacrified (Purcell et al., 2018), this would be a disadvantage for apply in fish farmings. The non-
destructive techniques proposed by Takemura et al. (1996, 1999), does not sacrifice the fishes, and
the sampling procedure would be more economics in terms of avoiding killing fishes for sex ratio
estimation for the population, and the methodology for study would be more economic than DNA
sequencing. These techniques could be developed for other species of genus Seriola important for
fisheries and aquaculture.
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Table 1. Vitellogenin concentration in the skin mucus of Seriola dumerili [Cf: Takemura et al.,
1996, page 65.]

Age (year) N Mucus protein (mg/ml) Mucus vitellogenin (ng/mg protein)
2+ female 7 16.76 + 2.15 81.80 + 71.06
2+ male 8 19.02 +1.53 Not detectable
2+ female 9 14.06 + 1.50 80.10 + 32.30
3+ male 5 18.55 + 2.89 Not detectable

Table 2. Detection of mucus and serum vitellogenin before spawning season of Seriola dumerili
[Cf: Takemura et al., 1996, page 65.]

N January February
Serum (mg/ml) Mucus (ng/mg protein) Serum (mg/ml) Mucus (ng/mg protein)

1 72.51 2.79 95.02 5.12

2 7.60 137.53 4.22

3 —- - ——- ——

4 750.15 4.87

5 — J— — ——-

6 — J— — ——-

7 — J— — ——-

8 — J— — ——-
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