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INTRODUCTION

• Lunar-synchronized reproduction

Gonadal development and spawning that are

synchronously repeated at one-month intervals

around a specific lunar phase.
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Grouper fish mass spawning

• HPG axis

The endocrine axis that is composed of the

hypothalamus (H), pituitary (P), and gonad (G),

and controls the reproduction in animals.

This study aimed to clarify expression profiles of gnrh (gnrh1 and gnrh2) and

clock gene (cry) in the diencephalon and of gonadotropin β-subunit (fshβ and

lhβ) in the pituitary of the honeycomb grouper.

Honeycomb grouper Epinephelus merra

• Inhabiting around reef fringe in sub-tropic and tropic area

• Protogynous fish (♀→♂)

• Full moon spawner (May to July in Okinawa, Japan)

MATERIALS

RESULTS

Result 1. Checking GSI & histological observation

Result 2. Gnrh, fshβ and lhβ

Result 3. Cry

DISCUSSION

• Clock genes

Genes that compose biological (circadian) clock

and regulate generation of biological rhythm. i.e.

cry, per, clock, bmal1.
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Left, Weekly change in GSI of the

honeycomb grouper during

spawning season. ◐, first quarter

moon; 〇 , full moon; ◑ , last

quarter moon; ● , new moon;

Right, Histological observation of

ovaries during spawning season

with HE staining. Scale bar = 200

µm.

Expression patterns of gnrh1 and gnrh2 in the diencephalon, and fshβ, lhβ

in the pituitary of the honeycomb grouper. Non-parametric Kruskal-Wallis

ANOVA on ranks, P value indicated each other. Steel-Dwass post-hoc test, P

< 0.05: N = 4-9, different letters indicate statistically significant different.

Expression patterns of cry2 in the brain (diencephalon and pituitary)

of the honeycomb grouper. Non-parametric Kruskal-Wallis ANOVA

on ranks, P value indicated each other. Steel-Dwass post-hoc test, P

< 0.05: N = 7-13, different letters indicate statistically significant

different.

Stony coral broad spawning

These data showed that mass spawning occurred 

between FM and LQM in June.

Spawning occurred

The expressions of these genes showed 

the lunar-related profiles.

The expression of cry2 changed with the lunar-

related manner and peaked around LQM and NM 

in diencephalon and pituitary, respectively.
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Weekly collection was performed during the spawning

season (May to June) in Okinawa, Japan in 2016.

Previous studies

Manipulation of moonlight had an

impact on lunar-synchronized spawning

and mRNA abundance of cry and per in

the brain of the goldlined spinefoot

(Takemura et al., 2004, Takeuchi et al.,

2018).

It is suggest that clock genes in the brain likely play 

a time-keeping rule in synchronized spawning.

The transcript levels of grnh1, gnrh2, fshβ, lhβ, and cry2 exhibit lunar-related profiles, and suggesting that

these genes involve in regulating reproductive and spawning activities at one-month interval.
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- Atretic follicle (AF)

- Cryptochrome (Cry)

- Follicle-stimulating hormone (FSH)

- Gonadotropin releasing hormone (GnRH)

- Gonadosomatic index (GSI)

- Luteinizing hormone (LH)

- Period (Per)

- Peri-nucleolus stage (PNS)

- Post ovulatory follicle (POF)

- Primary yolk stage (PYS)

- Secondary yolk stage (SYS)

- Tertiary yolk stage (TYS)
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