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The production of scallops Nodipecten nodosus 
(LINNAEUS, 1758), a marine bivalve species, native and 
hermaphrodite from Brazil, has great potential in the state 
of Rio de Janeiro. The species has production protocols 
in the laboratory defined, ranging from reproduction 
and larviculture to the production of seeds (post-larvae), 
which are marketed to mariculturists.

Throughout its cultivation, problems such as high 
mortality are encountered, yet without a reason 
(Landuci et al., 2021), and the application of biotechniques 
such as triploidy may bring improvements and zootechnical 
increments to production (Maldonado-Amparo et al., 2016). 
Thus, the present work was carried out with the objective 
of describing a protocol for species management in the 
laboratory, describing the methodology for broodstock 
selection, induced reproduction, gamete collection, ploidy 
analysis by cytometry, and some discussion possibilities 
for triploidization in the species.

Faced with the aforementioned problems, there 
is a constant search for solutions, one of which is the 
production of triploid scallops. There are already reports 
of the advantages of triploids over diploids, such as 
higher growth and higher glycogen and protein content 
(Maldonado-Amparo et al., 2016).

The procedures were carried out at the Mollusk 
Reproduction Laboratory of the Instituto de Eco 
Desenvolvimento da Baia de Ilha Grande (IEDBIG), in Angra 
dos Reis, Rio de Janeiro. The animals were maintained 
in the breeding room at 1,000L tanks, in a semi-closed 
system with filtered salt water with a mechanical filter 
at 5µm, at a temperature of 20°C, pH 8.0, salinity 37 g/L, 
and oxygen saturation at 75.6%. The scallops were fed 
with approximately 20L of microalgae (Chaetoceros sp, 
Bellorochea sp.) alternating daily, and with a concentration 
of 5x104 cell mL-1.

For spawning induction, twelve scallops were selected 
when they reached maturation stage IV, according to 
Ramírez-Castillo (2003), and with a shell length of 
10 to 12 cm. Then, they were induced to spawn through 

the triggering of stress mechanisms, through exposure 
to air and brushing to remove incrustations that adhere 
to the shells, kept in a 100 L tank with running water, 
and finally, through thermal shock, with marine water 
(after filtration in UV filter) added for the temperature 
gradually heat from 21 to 25°C, with the help of a 
thermostat.

After the beginning of spawning, the scallops were 
separated and in a 500mL beaker with filtered and 
sterilized water. The spawnings were separated to avoid 
self-fertilization. After spawning, the gametes were filtered 
through mesh sizes ranging from 45 and 25 μm to remove 
impurities and then separated for fertilization.

The ratio of 10 sperm to 1 oocyte were used for 
fertilization, according to the protocol stipulated by 
Bourne et al. (1989). Every 15 minutes the solution with 
gametes was homogenized and after 30 minutes a sample 
of 1 mL from each of the twelve buckets was collected 
with a 3 mL pipette and observed under a microscope 
to determine the percentage of fertilization, by counting 
embryos in a Neubauer chamber. After about 90% of the 
oocytes were fertilized, the solution was transferred to 
6,000-liter larviculture tanks containing filtered seawater, 
where it proceeded to larval development. The density 
ranged from 30-50 larvae/ mL.

For ploidy analysis, approximately 20 larvae were 
collected with a 25 μm mesh sieve at approximately 
72 hours after fertilization. Each larva was allocated in 
microtubes of 1.5 mL with saline solution for further flow 
cytometry analysis.

For ploidy analysis, samples were sent to the Fish 
Biotechnology Laboratory of the National Center 
for Research and Conservation of Continental Fish 
(CEPTA/ICMBio), in Pirassununga, São Paulo. The samples 
were placed in a cryogenic tube box and transported 
for 12 hours in a styrofoam box at low temperature to 
the laboratory, where an innovative protocol of flow 
cytometry was standardized for this species, based on 
a methodology proposed by Xavier et al. (2017).
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Each larvae separated into microtubules was submitted to 
a cell lysis solution (9.53 mM MgSO, 4 .7H2O, 47.67 mM KCl, 
15 mM Tris, 74 mM sucrose, pH 8.0 and 0.8% of Triton X-100) 
for 10 minutes to enucleate the cells by removing the 
membrane.

The nuclei were then stained by adding a dye DAPI - 4.6 
Dimidine 2 Phenylidone Di-Hydrochloride (0.01%) in 
Dulbecco’s Phosphate Buffer Saline in a volume of 800 μL 
(Sigma #D5773, St. Louis, EUA).

Subsequently, the solution was filtered through a 
30 μm filter (Celltrics, Partec, GMBh, Germany). After that, 
the DNA content was measured with a flow cytometer 
(CyFlow Ploidy Analyzer, Partec, GMBh, Germany). This 
was the first time that ploidy analysis was performed in 
the species using flow cytometry, which was confirmed 
by using diploid larvae as a control (Figure  1). These 
results are innovative and can be used in future studies of 
chromosome set manipulation, such as the confirmation 
of androgenetic, gynogenetic, triploids, and tetraploids.

In conclusion, the protocol described can be used 
in future studies of chromosome set manipulation 
in N. nodosus, such as the induction of triploidy. This 
technique can enhance the activity when the triploid 
animals are sterile and have increased somatic growth, 
resulting in shorter cultivation time and a lower chance 
of suffering problems due to weather conditions.

The technique may also provide subsidies for 
the development of conservation strategies for the 
species. Triploid induction was also applied in other 
mollusk species such as Anomalocardia brasiliana 
(Lavander, 2018) or native fish such as Rhamdia quelen 
(Fukushima et al., 2012) and Colossoma macropomum 
(Hashimoto et al., 2020). Notably, these characteristics 
of triploid individuals are species-specific, and future 
experiments are necessary.
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Figure 1. Relative DNA content resulting from a diploid sample of 
the species Nodipecten nodosus.
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