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1. Introduction (Zn*") hre,gh he G a- PLC_,3 h ay[48]. He eyer, Chayrel

g al [8] igge ed hg ebe g in did ne acL 1\@( e GPR39

The G _rq ein-ce  led rece, o 39 (GPR39) i an e han he’efv’e . he naL .:'al hgand?c' GPR39 i 1 jhcer a1n o far. In
membe’ of a family incl,ding he r'ecel o fo ghrehn and | hi ay 1c1e Wy ;mmari ed he r'ecel farnlly,’[ 56 76
mae ilin [30]. GPR39 he a high deg’ee of cen | ,ie d1 r"lbll.n and’. hx 1olog1cal f,ngi 1or; of GPR39.
1gna11r1gL hre gh he’ e ij r'i -,on eelemen (SRE);, g h W2Y 3
[20] In 2005, GPR39 wa ‘r"L re, o7 ed e be her’ecel o fora

, ide fragmen, ﬁ'om[ he'; ghrelin rec e ‘named ebe e gin, 2. Receptor family of GPR39

h1ch a Je, o ed ebeag, ho’mone ha\.mgL he o,“o e

effe oh) foed 1q ake and Gl;raq f;ngien e ghrelin T52] In 1996, he ge ' h ho'mone’ eog ageg, e +ece, o (GHS-R)
Thereaf e, he GPR39 ignaling w3 g ivg ed by, inc 101; gene wa clened and he Wice encede a ¥ ,e G_,re ein-

(A) @ Ghrelin receptor

Motilin receptor
NMU RA1

NMU R2
NMU R1
® NMU R2

(B) GPR39-1a

B domain
POCE (MtoTMY) (TMVI and -ViI)

©

Fig. 1 - The receptor family of GPR39. (A) Schematic phylogenic tree of the receptor family of GPR39. The constitutively active
receptors are highlighted with red color. (B) A model of human GPR39. GPR39-1a is the full length 7-transmenbrane (TM)
receptor, and GPR39-1b is a truncated form of GPR39-1a lacking after 5-TM [12,41]. (For interpretation of the references to
color in this figure legend, the reader is referred to the web version of the article.)
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ce,, ledrece, o wlh a ded;ced ;rq ein_g ;ence hg wa
96% iden ical in h,man and r [Zﬁ. Beca e of he
hy ielegical im e ance of he GHS-R, a_ each fer farruly
membe' w2 hen inj ig ed and melec »laf eyel, ien a
inye 1gaL ed” McKee al. eiginallyindicg ed  hg GPR38 and
GPR§9 hareda_ igni” cay amine ac1d # ;enceider ical wih
 he Ghs- R, ::Fo ne emedin U r'ecelo' and  he o
ne ;q en 1nr'ece.‘L o (Fig. 1A). Fl ee cenc@insitu h’b’ld§ a-
(len demon "5 ed }‘18t GPR38 and GP§39 lecali, edq e,age

Human 1 MASPSLPGSDCSQTIDHSHVPEFEVATW
Rat 1 MASSSGSSNICSRVIDHSHVPEFEVATW
Aalause L SASREOIM O ISHYPEREVA'T
Pig 1 MASPSRPGNDCSHVIDHSHVPEFEVATW
whilcken
59¢Qua.i1

dok, |

Fig. 2 - Alignment of amino acid sequences of human, mouse,

ke skelekekek, | shekekok,

chromo eme and evedi ing frem he gene enceding he
GHS-R and NT-R g e 1 [35]

GPR38 | a encoded by a ingle gene emr’e ed in he
 hyeid glana emach, and” “bene mare ; an i no
kno n e be her'ece o for me ilin, thCh mamlyr'eg late
g2 r'omLe 1nal (GI) ceny rag 1on and g, m{ 11{)«[13] GPR§9

g er(r'e ed in_he b-ain ando[he' e’L he-al 1 e [30].
Vi () i
THe GHS I‘Tgene a lg e~ indicg ed, obe her'ece. "o fv’ he
Gl; rag hvmone ghrehn 1n\‘ol\‘ed in a 1arge arr'ay of

IKITLILVYLTIFVMGLLGNSATIRVTQVLQK 60
IKITLTLVYLIVEVVGILGNSVTIRVTQVLQK 60
WKL L VYL L TEVVG LGNSV RVIOV] Oksong
IKITLILLFLVIFVVGILGNSVTIRVTQVLQK 60

“ 1L MAGT TS SSUCSHE THSH DS G CLCA LT TEVAG LUGNS L TRATRTLOK, . 5¢
1 MAEKT-PSSDCSHLIDHSHISEFEVSPWIKITLASLDICIFVAGILGNSITIKTTRILQK

. kdekekk Lk k] ckekekok ckek, |k, |

rat, chicken, quail and pig GPR39. Transmembrane regions

were represented as red letters; the gene sequences are quoted from GenBank accession (nos. NM001508, NM001114392,
ENSRNOG00000021586, NM001080105, EF375709, and EU669821). (For interpretation of the references to color in this figure

legend, the reader is referred to the web version of the article.)



hy ielegical f,ng 1on incl,ding  he reg,lg ien of feed
1rt ake bedy 81g}‘t *al me ilj y and hy, ¢ halamic and
hy, e hy eal he'mene eo'¢ ien [18,27,33,49]. Q he~ mernbe'
of he GPR39~ ece, o ?amﬂy ae ne ;7emedin Urece o' anid
ne ;¢ en in rece, - . Ne .r'omedln U and ne ;¢ en in be h
hay.e bedn im hca[ éd in he cery ol of feed in aké and GI
f,ng 102 [21, 54]

3. Structure and distribution of GPR39
3.1. Structure of the GPR39 receptor

The GRP39 rece, o beleng e he cla of vhede  in-like
rece, o familyincl ,ding GHS-R and me s 1lin r'eu:e‘L " (GPR38)
[20,30]. The amine ac1d # jence of GPR39 in h;man, rg,
me . e, ,ail, chicken afid. ,ig are he nin Fig. 2.

"I*he molec Slar elg}{ ofh man GPR39 1 52 kDa [14]. The
h,man GPR39 gene cen 1 ofL W &A1 g ,&g edbyayey
lar'ge inren ef a,“r'o ;lmaI ely 200kB [36] PCR analyl
veri ed he ne ien _hg GPR39 W e ‘r'e ed by, e ﬁge
varia namelyGPR39 1a, co'r'e ‘ondmgl o hef. 111engh7-
r'an menb-ane (TM)?’ECE,‘L ., and GPR39- 1b co’r’e -, ending
. ® a r;ncg ed ferm of GPR39-1a lacking af e 5- TR (Fig. 1B)
[12] Yamame e ¢ al. [46,47] re, e ed ' he amine acid
§ jence and gene ;¢ 4 Je of chlcken and, ;ail GPR39.
Chlcken and, ;ail %}PR39 quh encede a 462-amine acid
- ein, “l h hlghq 9 ;ence hemelegy e h,man, g and
me . eGPR39.The " ,allGPR39cDNAcon i edof354h of 5'-
UTR, 1484 b, of 3'- UTR and 1389 b, ef cod’ngv “egien [47] The
chicken GPR39gene1 cem, o edof WEA e g edbyan
mt ren, HNF-1, GCbe ,and CéAATbo b no canonlcalTATA
be,_, 2 fe,nd in he chicken GPR39 gene [46]. Receny ly,
deL e'mlned he. 1g GPR39 cDNA enceding a 465-amine ac1d
-, ein (Fig. 2)



f,ng ienal analy i ef he GPR39_remeq e regien 1dert1 ed
 hg HNF-lo, HﬁP“la and SP1 W iny.elyed in_he cer el of
GPR39 e,. ien [12].

In mlce &R39 mRNA e”‘ﬂiq ien a de[ eq edin e, ;m-
amygdala, 4 ar'leL al cell , en e'écy e ne .fon and ‘ano'ea
[31], in. 6']. heal o'gan ;cha he d‘oden ;m and kldney
b, ne 1n he,‘lL {afyana h,c {lhalam" byQ- PCR [19] andin
\Far'lo, b’aln r'eglon e,ce,  he h,c‘oL halam. by in situ
h’b’lé}; g ien [24]. By RT- PCR and imm ;necy ocheml Y
Igle 1a e al [23]r'e o ed_hg GPR39 mRNA W2 e ‘r'e ed in
m.r'me cardlomyocx ec ‘{ ;ed in vitro. =

In bird , Yamamae @ . § al.re,efedadg ail d1 b, ien ef
GPR39 m“RNA in ch1cker1 ) hher'e a 1de r'ange of 1 ie
d1 (rib, ien a ob e'\,ed ih he hlghe ley.el 1n he
d'.oden s, and mode'ateleyel in_he liye~, ildney, omach
and .\‘ld ;G- The e U ien e\f‘el Lee lowin e brain
1 e hym; by r' a of fabrici ,bone marve o\,‘afyand
(&L i .ET(‘fe ien le\,el of GPR39 mRNA weal al o mea sed

by (3 PCR ify dlge iy.e “and re,red ;¢ 1ye 1,38 n1- year' -eld




GPR39 [52]. Moechaf ¢ al. [31] and Zhange al. [50] ;8ge ed
ha obe (gin a 3 hemene ca, able of binding ® GPR§9 °
reg,lg & é he f. nCL ion ef dl\‘e’ e ga ol e ¢ inal and adi, o e
Li i€ F.:' he' d’e mdlcaL ed haL obgtatm a 1n\f‘ol\,‘ed
it 1n1’11b1£ ing, h]r' afd an ey [37] im re\ing memo’y [e],
affeq ingcell. fozl’lfe'qmn [5,53], coqrolllng iid homeo a 1
[38] and i 1n0'ea mgL he eo e ien of ,ancreg icj,ice enz yme
(25]
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