




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. 

Non-invasive alternatives to date have not been commercially viable. 

Knowledge gap



To address the knowledge gap, our study aims:

▪ To evaluate non-invasive tools to assess the ovarian stages in 

      P. monodon

▪ To identify key molecular factors involved in the ovarian maturation 

of P. monodon

Adult female broodstock

Ablated; n = 68
Unablated; n = 16



Methodology: to evaluate non-invasive tools to assess the ovarian stages
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Result: classification of the ovarian stages based on histological characteristics

Previtellogenic (n=15) Early vitellogenic (n=14)

Late vitellogenic (n=22) Cortical rod stages (n=17)

PO: perinucleolar oocytes 

FC: follicle cells 

CN: chromatin nucleolus 

Y1: microlecithal oocytes 

Y2: yolky oocytes 

CRO: cortical rod oocytes 

CR: cortical rods

Oocyte diameter: 65.79±3.15 Oocyte diameter: 114.38±5.50

Oocyte diameter: 176.52±1.89 Oocyte diameter: 211.08±3.01

Oocyte diameter: mean±SE

Chowdhury et al. 



Result: evaluating tools to assess the ovarian stages of P. monodon
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PV: Previtellogenic (n=15)

EV: Early vitellogenic (n=14)

LV: Late vitellogenic (n=22)

CR: Cortical rod stage (n=17)

Tukey Post Hoc
One-way ANOVA (P < 0.05)
Chowdhury et al. 
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To summarize

▪ We evaluated the applicability of the tools to assess the ovarian stages of P. monodon

▪ We are applying transcriptomics & proteomics to identify key molecular factors 

regulating ovarian maturation of P. monodon

Our knowledge 
from omics

Animal-friendly biological 
alternatives to eyestalk ablation

Tools to assess 
the efficacy



PhD project of  Oshra Yosef:

Development of  RNAi and immunoneutralization-based biotechnological 

tools to stimulate ovarian development in captive female P. monodon

• We aim to seek alternative approaches to ESA by studying the endocrine 
regulation (specifically- GIH and VIH) of ovarian maturation and vitellogenesis.



GIH

Investigating Vg silencing in P. monodon

Vg dsRNA

• Vitellogenin (Vg) is a yolk precursor protein essential for ovarian maturation in crustaceans.

• In this experiment, the Vg gene was silenced to examine how disrupting this key protein affects reproductive 
and endocrine responses, including potential compensatory mechanisms and changes in hormone signalling 
pathways



Investigating Vg silencing in P. monodon

Histology of ovaries

Control Vg silenced

- Vitellogenin qPCR - >200 FC lower in silenced group.
- Silencing confirmed with histology.
- 4 target tissues: Eyestalks, BTG, Ovary and Hepatopancreas 

were taken for RNA-Seq analysis.



Transcriptomics:

Vg dsRNA

Hepatopancreas

Ovary

BTG

Eye stalk 

Treatment Vs Control



GIH

GIH

GIH mAB

VIH

VIH

VIH mAB

Immunoneutralization of VIH GIH

VIH GIH

Next experiment: Dual RNAi and Immunoneutralization of GIH and VIH

Held in August 2025 at Proserpine P. monodon farm
RNA silencing of VIH GIH

• The purpose of the experiment is testing molecular 
tools as an alternative to ESA. 

• We aim to inhibit the expression of GIH and VIH at the 
gene and protein level using two molecular tools: RNAi 
and  immunoneutralization. 

• This dual approach may produce a more potent effect 
on ovarian development, by reducing the inhibitory 
regulation of GIH/VIH on ovarian maturation



VIH+GIH AB 
immunoneutralization

dsVIH+GIH 
RNAi

VIH+GIH
 AB+RNAi

Negative 
Control-Sham

Positive 
Control-ESA

5 Tested groups, N=20 Per each group

In vivo RNAi and Immunoneutralization of GIH and VIH experimental design 

1 2 3 4 5

DDW/Serum

A total of 100 mature female P. monodon broodstock will be randomly assigned into five treatment groups: 
1) GIH and VIH RNAi construct 2) GIH and VIH Immunoneutralization 3) Combination of- GIH and VIH RNAi + GIH and VIH 
Immunoneutralization 4) Negative control- Sham-Injected  5) Positive control- Eyestalk Ablated



Results Assessment 

• GIH/VIH RNAi and immunoneutralization treatments will be evaluated using a range of molecular, 

histological, and physiological assays.

qPCR for Gene Expression Analysis ELISA for Vg and GIH Protein Quantification

Histological Analysis of Ovarian Tissue

Spawning Performance and Success Rates

Spawning activity will be monitored for four 
weeks for fertilization and hatching success rates
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