




the POAH of gonadally mature croaker than that of imma-
ture fish (Fig. 1J). The larger size band for croaker GPR54 
compared to human GPR54 (75 kDa) is likely due to the fact 
that croaker GPR54 has 398 amino acids, while human 
GPR54 has only 377. These data clearly demonstrate that the 
GPR54 co-localization with GnRH neurons and quantifica-
tion of GPR54 protein can be carried out using a commer-
cially available mammalian GPR54 antibody. Moreover, this 
finding further supports the possibility that the higher GPR54 
signaling in the POAH of gonadally mature fish may be an 
important mechanism by which reproductive maturation is 
controlled by KiSS or KiSS-like ligand of GPR54 similar to 
the situation in mammals and that the KiSS-GPR54-GnRH 
neuroendocrine pathway may be conserved in non-mamma-
lian vertebrates. 

Conclusions
Results of the present study clearly demonstrate co-local-

ization of GPR54 with multiple GnRH forms in Atlantic 
croaker. Thus, KiSS or KiSS-like endogenous ligand of 
GPR54 can potentially regulate multiple GnRHs in fish. 
Although KiSS and GPR54 have been shown to be expressed 
in GnRH-I neurons in mammals, evidence for GPR54 co-
localization on GnRH-II neurons is currently lacking in ver-
tebrate species other than fish. Since there is some evidence 
for the involvement of GnRH-II in the control of reproduc-
tive behaviors, KiSS-GPR54 system could potentially mod-
ulate GnRH-II mediated functions in fish and other verte-
brate groups. Future studies should explore this possibility. 
Similarly, physiological significance of GPR54 co-expres-
sion on sGnRH neurons also warrants further investigation. 
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