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INTRODUCTION 

EXPERIMENT 

Honeycomb grouper 

(Epinephelus merra) 

 Widely distributed in the Indo-Pacific Ocean 

 Exhibits lunar-synchronized spawning  

      (Full moon) 

 Various organisms on the Earth display lunar periodicity in 
reproductive events. They are supposed to perceive cues from the 
moon and convert them into endogenous signals. However, few 
studies on the endogenous oscillators of lunar rhythmicity have been 
conducted. With respect to this, mRNA abundance of cryptochrome 
(Cry), a light-responsive clock gene, has been reported to fluctuate 
along with the moon phase among the lunar-synchronized spawner ; 
Cry1 and Cry3 expressions in the brain of the rabbitfish, Siganus 
guttatus, increased around the first quarter moon period and 
decreased around the full moon period. Cry2 of the Malabar grouper, 
Epinephelus malabaricus, increased around the new moon period. 

THE AIM OF STUDY 

To examine the molecular mechanism of lunar periodicity in the 
honeycomb grouper. 

The molecular regulation of lunar periodicity in the honeycomb 
grouper is similar to that in the Malabar grouper. 
Since two species recognized different moon phase, profiles of 
molecular regulation are different. 

HYPOTHESIS 

STUDY1 : Cloning of Cryptochrome METHODS 

STUDY1 : Cloning of Cryptochrome 

We performed polymerase chain reaction (PCR)-

based cloning and phylogenetic analysis. Three forms 

of Cryptochrome (HgCry1, HgCry2, HgCry3) genes of 

this species were successfully isolated (Fig.1).  

STUDY2 : Tissue distribution of HgCry  genes 

Reverse transcriptase-polymerase chain reaction (RT-

PCR) revealed that HgCry genes distributed not only 

in neural tissues but also peripheral tissues (Fig.2). 

STUDY3 : Measurement of HgCry  expression 

Real-time quantitative PCR analysis revealed that all 

HgCrys mRNA peaked around the first quarter moon 

period (Fig.3). 

MATERIALS 

Fish ware collected in coral reef of south 

Okinawa island by fishing according to 

lunar cycle (new moon; NM, first quarter 

moon; FQM, full moon; FM, last quarter 

moon; LQM) during May-June, 2015. Fig.1. Phylogenetic tree of CRY family proteins. 

STUDY2 : Tissue distribution of HgCrys 

Fig.2. Tissue distribution of HgCrys. 

STUDY3 : Measurement of HgCrys expression 

Fig.3. Fluctuation of HgCrys expression. 

SUMMARY 

• HgCry genes were successfully isolated. 

• HgCry genes are assumed to be involved contrarily in lunar periodic reproduction of 

two species groupers. 

• Further comparative analysis in other genes between two groupers could provide 

better understanding of the lunar phase recognition mechanism in fish. 

IN FUTURE 

Malabar grouper 

(Epinephelus malabaricus) 

 Widely distributed in the Indo-Pacific 

Ocean 

 Exhibits lunar-synchronized spawning 

(New moon) 

CYCLE OF THE CLOCK GENES 

HgCry expressions peaked around bright night. 

See poster No.12 (Yamashina) 


