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1. Introduction (Zn*) b ,gh he G «-PLC 43 h ay[48]. H  eyer, Charrel

e al [8] 3888 ed hg be gin did n aq i\.g e GPR39;

The G r ein-c . led rece, r 39 (GPR39) i an r han  hevef r'e . he na( .fal hgand¥ » GPR39 i i mncer' ain far. In
K B . B

membe’ f a famlly incl. d1ngL he r'ece,‘L L ghrehn and . h1 ar 1c1e “‘e ‘mmargy ed he r'ece,‘L r famlly, "G 76
st

¢ ilin [30] GPR39 h a high deg’ee fc nL{ 2 lve d1 r’lb i nand. hyl 1 glcalf nq_l n f GPR39.
1gr1a11ngL ;8h he e, mr'e 2 1 e elemen (SRE),‘aLh a¥
[20] In 2005, GPR39 ‘“r‘t r'e ed be he rece, f " a
-, &, ide fragmen, f- mLhe ghrehn rec 7 ~named be g in, 2. Receptor family of GPR39
h1ch a e b 5 ed. beag, h r'm ne haying he 5, je
effe Rf di 1Q ake and Gl;raq f,ncin_ ghrelin T52] In 1996, heg  hh rm ne eopqag g,e e recey » (GHS-R)

The-eaf e, he GPR39 1gnahng NI ivg ed by inc i n gene _wa cl ned and h wﬂn"t enc de a inj e G ein-

(A) @ Ghrelin receptor

Motilin receptor
NMU R1

NMU R2

(B) GPR39-1a

A domain SN B domain

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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¢ ;,ledrece, » “ihadedzced r . ein g ,ence hg wa
96% iden ical in h,man and r [Zﬂ. Beca e f he
hy1 1 gical im, ance f he GHS-R, a_ earch f farruly
membe’ w2 hen inj ig ed and m lecmlar' e, l,in a
inye 1gq ed” McKee al. riginallyindicg ed  hg GPR38 and
GPl’\"39 hareda igni” cany amin ac1d 9 -enceldeq ical wih
 he Ghs- R, ne, medin U r'ece.l v and  he
ne ;- en 1nr'ece,‘L * (Fig. 1A). F1, re cencé in situ h,b'ldaz a-
. ndem n r'at ed hst GPR38 and GP§391 cali, edq e,age

Human

chr m  me and evedi ing & m he gene enc ding he
GHS-R and NT-R g e 1 [35]

GPR38  a enc ded by a ingle gene ez’)"i ed in he
by id gland, oL mach, and” *b ne mar+ w and j ; n »
kn W be, herece, »frm ¢ llin, hich mainlyreg,lg e
g, 4 ”{i 1nal (G) c pragi n and g1 11{)«[13] GPR§9
ma eﬂr'e ed in_he b-ain and  her. e’L he'al 1 ;& [30].
THe GHS I‘Tgene 2 lg e~ indicg ed be her'ece. r'fr' he
Glira¢ h rm ne ghrehn iny,. 1\‘ed in a 1arge arr'ay f

1 MASPSLPGSDCSQIIDHSHVPEFEVATW IKITLTILVYLTTFVMGLLGNSATIRVTQVLQK 60

Rat 1 “ASSSGSS\ILSRVlDHSHVPLFL\\[“Ih[Il[I\\II\\\\h[lh\\\\IR\IQVLQK 60

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



hyl 1 gical f;nqi n incl,ding  he reg;,lgin f f d

1rt ake b dy 81g}‘t *Gl m iy and hy,  halamic and
hy, - hy ealh ¥m ne eo7i n[18 27,33,49]. qhe' mernber
f, he GPR39~ ece, - ?amﬂyar'e ne y medin Urece d anid
ne cen in rece, r .Ney medln U and ne ;- cen if b B
ha\ﬁe been im hcal ed in he cgrl ff dig ake and GI
f,ngi n [21, 54]

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

The GRP39 rece, r bel ng . he cla frh d ., in-like
rece, » familyincl ;ding GHs- Randm 111nr'eu:e'.‘L ¥ (GPR38)
[20 30]. The amin ac1d # jence fGPR39 in h,man, rg,
ey jail, chicken and. ,ig are h _ninFig 2.
'I!hern lec,la~ elg}{ fh man GPR391 52 kDa [14]. The
h. manGPR39genec n 1 f &1 g ,@g edbyayey
lar'ge inrn f a,“r' ;lmaI ely 200k5 [36] PCR analyi
vt ed hen i n_hg GPR39 “a e ‘r'e ed by, . I1ce
varia namelyGPR39 la,c r'r'e B ndmgL  hef, 111engh7-
r'an menbrane (TM)rece, r, and GPR39- 1b, c r’r'e -, hding
a r;ncg ed f rm f GPR39-1a lacking af e 5- TR (Fig. 1B)
[12]. Yamam ¢ al. [46,47] re, r.ed ~he amin acid
§ jence and gene  r.q ; Je fchlcken and, ;ail GPR39.
Chlcken and, ;ail LPr39 b7 ( h enc de a 462-amin acid
-7 ein, “lh hlgh’g ;ence h m 1 gy h,man,rg and
m . eGPR39.Thg" ,allGPR39cDNAc ni ed f354b, f5'-
UTR, 1484b, f3'- UTR and 1389b, fc d’ngfegl n[47] The
ch1ckenGPR39gene1 cm, ed fL w & L&, edbyan
1ntr’ n, HNF-1,GCb ~ ,andCGAATb b n can nical TATA
b . a f ,ndin he chicken GPR39 gene [46]. Receny ly,
deL ermlned he. 1g GPR39 cDNA enc ding a 465-amin ac1d

- ein (Fig. 2)



f,ngi nal analyi f he GPR39_ m e regi n 1dert1 ed
 hg HNF-lo, HﬁF“la and SP1 ere iny,. lyed inhecnrl f
GPR39 e),‘ i n[12].

In mice, Thr39 mRNAemr'e in a de eq edin e, ;m-
amygdala, ,‘ar'leL al cell eqe’ cyfe ne.f r1 and ‘ano'ea
[31], in. ev']. heal r'gan ;cha he d, deft, ;m and kldney
b, n, 1n he,‘lL {afyanahy ’halam byQ- PCR [19] andin
\Far'l . b’aln regi noere, he hy‘  halam. by in situ
h’b’lé}; gin [24] By RT- PCR and imm,n cy chem1 Y
Igle 1a e al [23]r'e r.ed hg GPR39 mRNA W2 e ‘r'e ed in
m.r'me cardi my cxe c,] ;7ed in vitro. =

Inb]r'd , Yamam = ¢ al.re, r ed a dg ail d1 r’lbll n f
GPR39 m“RNA in chlcken ) Nﬂher'e a 1de r'ange f 1 ie
d1 bgin w2 b e'\,ed ih he hlghe ley.el 1n he
d’. den,m, and'm de'ateleyel in_he liye~, T{ldney, mach
and \‘1d ;G- The e 5 Gy in e\f‘el eel - in ‘he b-ain
! {ary,Lhym;,b L a f fabrici ,b ne mar w va yand
(&l .ET(‘fe in le\,el f GPR39 mRNA “Fefe al mea sed

by(iPCR in dlge ie “and re dg (il\*e 1,38 In 1- year' 1d




GPR39[52]. M echa- ¢ al.[31] and Zhange al.[50] ,gge ed
hg be gin a 2h rm ne ca, able fbinding'_’ GPR39
P s, . . . .
reg,lgé hef,ndin f dl\‘e; ega rine, inal and adi, L©
i ;e .Fphe 7Cﬁe indicg ed hg be gin a iny lyed
- T S 3 P . -
in"inhibj ing hy  and an jg y [37], imr ying mem ry [e],
affeq ingcell,‘f zl’ifev'qi n[553],¢ nr lling %idh me  ai
[38] and inc-ea ing he’ ecgin f anoegicj,ice en;yﬁ?l
=
(25] i }

'y Dy~
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