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Introduction
Various organisms on the earth display lunar periodic rhythms in reproductive events. These organisms are supposed to perceive cues from the moon

and convert them into endogenous signals. Groupers (Serranidae) show lunar-rhytmic spawning behavior including movement to and aggregation around

the spawning ground. However, studies on endogenous oscillators of lunar rhythmicity are still lacking.

What is lunar-rhythmic reproduction ?

“It is a repetition of the synchronous gonadal development and

spawning at a 1 month interval around the specific lunar phase.”

Previous studies

It was reported that mRNA levels of Cryptochrome (Cry), a 

light-responsive clock gene, fluctuates along with the moon 

phase in lunar-rhythmic spawners in coral reefs.

Aim of this study

To elucidate the physiological mechanism of lunar-synchronized spawning in two tropical groupers.

Materials & Methods

Exp. 1. Fluctuation of Cry2 in the brain

Exp. 3. Localization of MgCry2

Exp. 2. Effect of moonlight on MgCry2 expression

Conclusion & Discussion

Cry3 mRNA expression in the brain 

of goldlined spinefoot siganus

guttatus on each moon phase during 

their spawning season. 
Fukushiro et al., 2011

It seems that Cry3 expression peaks around the species-

selective lunar phase.

Honeycomb grouper
E. merra

Malabar grouper
Epinephelus malabaricus

1. Expression profiles of Cry1, Cry2, Cry3 in the brain of

two groupers; We first cloned and characterized three

types of Cry genes (MgCry1, MgCry2, and MgCry3 for

Malabar grouper and HgCry1, HgCry2, and HgCry3 for

honeycomb grouper). When fish were collected weekly

according to moon phase, mRNA levels of MgCry and

HgCry in the brain were measured by quantitative real-

time PCR (qPCR).

2. Effect of moonlight intercept on MgCrys in the brain;

Fish were reared under moonlight-intercept conditions.

3. Localization of MgCry2 mRNA in the ; To localize

MgCry2-positive signal, In situ hybridization analysis was

performed in the brain of Malabar grouper using MgCry2

cRNA probe.

Fig. 1. Moon phase dependent patterns of Cry2 mRNA 

levels in the brain at ZT6 and ZT18.
Fig. 2. The mRNA levels of MgCry2 in the brain.

Fig. 3. In situ hybridization of MgCry2 in the brain.

Telencephalon; Te, optic tectum; Op, cerebellum; Ce, 

diencephalon; Di, pituitary; Pt, and medulla oblongata; Me
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 MgCry2 and HgCry2 mRNA expression levels increased 

around the new moon period. (Exp. 1)

 MgCry2 mRNA levels could response to moonlight in the 

pituitary. (Exp. 2)

 MgCry2 mRNA-active cells were scattered throughout the 

brain area including the pituitary. (Exp. 3)

It is possible that Cry2 mRNA levels in the pituitary of

groupers could be regulated by nocturnal moonlight.

Variation of its expression might be involved in

determination of spawning timing.

New moon First quarter moon Full moon Last quarter moon

Malabar grouper Goldlined spinefoot Honeycomb grouper White-streaked grouper

Two groupers, the Malaber grouper Epinephelus malabaricus and

honeycomb grouper E. merra were used in this study. The former fish

was obtained from the Okinawa Prefectural Sea Farming Center

(Okinawa, JAPAN), while the later one was caught in the reef by fishing.

New moon spawner Full moon spawner

The represented lunar-rhythmic spawners on each moon phase.


