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Development of a molecular method to induce spawning in marine shrimp

as an alternative to eye ablation

Abstract

Shrimp is an economically important aquatic animal of Thailand. In order to achieve
high rate and predictable spawning of the broodstock, eyestalk ablation is commonly
employed by the hatcheries. This technique removes the synthesis source of gonad-inhibiting
hormone (GIH) located in the eyestalk. However, not only GIH but also other important
eyestalk hormones are also affected by eyestalk ablation making the eye-ablated broodstock
weaker and the production in later rounds of spawning will finally drop in terms of both yield
and quality. In addition, eyestalk ablation is considered unethical and tends to be brought up
as trade barrier in the near future. Therefore, it is very important and urgent to replace eyestalk
ablation with other methods. The specific inhibition of GIH by dsRNA suppression at post-
transcriptional level has been shown to be effective to induce spawning in the black tiger
shrimp at the successful spawning rate closed to eyestalk ablation. Thus, in this study the GIH-
dsRNA was used to induce spawning in the pacific white shrimp (Litopenaeus vannamei), the
main cultured species worldwide at present. A dsRNA that is specific to GIH of L. vannamei
(LVGIH-dsRNA) was produced and it showed the same efficiency of GIH suppression in the
white shrimp as the dsRNA that is specific to P. monodon’s GIH. In addition, the GIH-dsRNA in
the form of liposome-entrapped dsRNA could suppress GIH with higher efficiency and longer
duration of suppression than the naked GIH-dsRNA. From the four experiments in this study,
both forms of GIH-dsRNA could induce spawning at similar levels to the control shrimp, but
less than eyestalk ablation. The shrimp with mature ovaries of the GIH-dsRNA treated shrimp
was also mate at lower rate than eyestalk-ablated shrimp. However, GIH-dsRNA injection gave
higher amount of egg per spawning and hatching rate than eyestalk ablation in all experiments.
This suggest that the GIH-dsRNA injected broodstock are healthier and remain in better
physiological condition that would enable the repeated spawning induction by the second
injection of GIH-dsRNA whereas eyestalk ablation had higher mortality and could not be further
induced. However, the use of GIH-dsRNA still gives lower ovarian maturation than eyestalk
ablation, which may be caused by many factors such as the culture condition, the wellness
of the broodstock the method of dsRNA delivery. Therefore, the effective use of GIH-dsRNA

to induce spawning still needs further improvement.



