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The value of worldwide P. monodon aquaculture is US$ 6 Billion!

Eyestalk ablation Depends on…

Ripened ovary

Sinus gland – stores & releases 
Gonad inhibiting hormone

X organ – produces 
Gonad inhibiting hormone (Knigge, 2024)

Unripened ovary Hepatopancreas

Vitellogenin

Ripening ovary

Vitellin

Vitellogenesis

Eyestalk ablation is essential! But…
It is an invasive method!



External hormones/ 
factors administration Gene silencing by 

RNA interference

▪ Mixture treatment

▪ Dietary treatment 

▪ Environmental manipulation 

The regulation of ovarian maturation and spawning in captive P. monodon 
is not fully understood. 

Many attempts to develop non-invasive alternatives but…

Knowledge gap
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Spawning efficiency59.61 % 9.09 %

Total spawning events299 4

A case study at Tassal Prawn Farm

Any pheromone effect?

Probably not!
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Advancement in tools enables a more holistic understanding of the 
neuroendocrine axis and potential neuroendocrine factors/

metabolites in female penaeid reproduction

Gonadotrophin releasing hormone/Gonad stimulating factor

Moult inhibiting hormone, type B *

Red-pigment-concentrating hormone *

5-hydroxytryptamine or serotonin

Methyl farnesoate

CNS

ES + CNS

MO * Likely stimulatory

Crustacean hyperglycemic hormone *

Gonad inhibiting hormone/Vitellogenesis inhibiting hormone

Dopamine *

Mandibular organ inhibiting hormone

Adipokinetic hormone/Crz-related peptide * * Likely inhibitory

ES + CNS

CNS

ES

Stimulatory 
factors

Inhibitory
factors

Central Nervous System (CNS)

Eyestalks (ES)

Y-organ (YO) Mandibular organ (MO) Pericardial organ (PO)



Brain+Thoracic ganglia

Ablated 
females

Multi-omics and tools development to fill the gap

Gene levels; transcriptomics

Protein levels; proteomics

Metabolite levels; metabolomics

Unablated 
females

Hemolymph

Hemolymph

Development of tools to assess ovarian maturation

Recombinant 
GIH

in vitro tissue 
fragments/cell culture

Vg ELISA



Production of recombinant P. monodon GIH in yeast

Use GIH monoclonal antibodies to:

• Immunoneutralise/inactivate GIH
• Develop GIH ELISA 

• Localise XO-SG in the eyestalk 

Obtained GIH 
sequence

from Crustybase

Designed 
expression 
construct

Transfected
into yeast

(Pichia pastoris)

Produce
GIH

Produce
GIH monoclonal 

antibodies
https://crustybase.org/

https://aus01.safelinks.protection.outlook.com/?url=https://crustybase.org/&data=05|02|Gourab.Chowdhury@research.usc.edu.au|e90118ec26b3405c2c3c08dcaf5dfd22|93b0ec50fc3f47ed93459ffc6012541c|0|0|638578065421584232|Unknown|TWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0=|0|||&sdata=YFNC56O1w/RniP7AyA8RzyWfiypuhwjcTY7xk3MHi4M=&reserved=0


In vitro methods for examining Vg in ovary tissue fragments and cell cultures 

Eyestalk extract

Ecdysone

Methyl farnesoate

Produce
GIH

ELISA

Quantitative PCR

In vitro methods Effect on Vg by target substances Vg assessment 
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Development and validation of Vg ELISA

Vg extract

Polyclonal antibodies specificity confirmed by test ELISA

Develop ELISA 
& validate

Reciprocal serum dilution
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Anti-serum

Blood cells

Vg extraction from stage 4 
ovaries

The integrity assessment 
of purified Vg fragments

Vg sequence confirmation 
by HPLC-MS/MS

Production of polyclonal antibodies
[WEHI Antibody Facility, Melbourne]

To assess ovarian stages/
effect of ablation alternate 
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