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1. Introduction

The G F[‘ L£in-ct Pled Aece"'/ 39 (GPR39) i an *Phan
membe/ ‘f a famil  incl. d1ng he [ecape! #! gh[ehn and
n ilin [30]. GPR3 h' a hlgh deglee Tef *n L ie
1gnahng hle, gh he mle P n eelemen_(SRE)Pa h_ 3
B0]. In 2005, GPR39 . [ e%l; be thelecer"7 513
Pe" ide ﬁ’agmen f[' m :Ple g:fm{ehnﬂes [ +/named*be a A1
\hlch a "/‘P ed_c‘ be ag . h' /n# neha 1ngthe' 1te
effec 'n “ped 1ntake and GI ¢ ac £ nctl'rl * gh[ehn [§2]

The/ eafa e GPR39 1gna11ng a acrl a ed by7 inc l'n

(A)

(Zn®) | he, gh de s «-PLCPah al [48] H* e e, Cha /el
e, al [8] ggesed ha ¢ be a in"did . ac Y ae GPR39
ha e&e ahe na, al hgand Pg% GPR391 ., nce 7ca\ln ¢ fal . In
hi al 1c1e e mma ed he Lecer‘?l famil ;« Cp [e,

T
di Alb Agn andih l'l'glcal.f ncrl'n 'fGPR3g

2. Receptor family of GPR39

In 1996, he g[' 1*/mPne ede ags e ece’” [ (GHS-R)
gene Va cl ned and h' n? end de a. m.. e G ¢ ein-

@ Ghrelin receptor

Motilin receptor

[ —

NMU R1

NMU R2

(B)

A domain
(TM4 to TM-V)

HgN- DS

PSG

GPR39-1a

. B domain
(TM-VI 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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(o Pledtecd”( 1th a ded. cedh" e1n ;e... ence ha

96% iden 1cal in h man and ‘at [22] Beca e 'f he’
Ph, # gical m'l ance*f he GHZR, a each ¥/ famil
mérnbe/ \a hen i 1n1f1a ed and1 m'lea e *l 1'n " y
in e_iga, ed f/[cKee e al ‘ngmall indica £d ha GPR38 anf
GPRI9 ha eda igni *cantamm' acid g ence 1dent1cal\;1 h
&e GHs- R, na / medin U Lece"t'( and he oo

na "Ien 1mece’”’ (F1g 1A). EL ole cence Tsituh hldﬁ a-

ch/® n# ‘me and _€le di inc, ffo m (he gene enc® ding _he
GHS-R ahd NT-R __#he 1 [30]

GPR38 a enc®ded b, a ingle gene e,F[e ed in he
_[hy'ld gland’ ¢ mach, and B ne maﬂ' , and"‘l i n'\
kr®* n 2} be hel ece'”/& Alin, . h1ch mainl Aeg ;la £
ga 4 L' 1n e g nal (GI) c‘nAac An andg e ili r13] GPR35

a e ed in he bam and el Petfi'haa I1 - e [30]
The GHS Kg: gene  a la e/ indica ed < be he! ece"*y #7 Ae

\&

fn den*T n g aT_ed ha GPR38 and GPR39 ¥ cali ed a, e’a[a e GI-tA ac, b* lm’ ne g icehn in '1 ed in a la/ ge aﬁay *f
Yol
Human 1 MASPSLPGSDCSQITDHSHVPEFEVATWIKITLILVYLTTFVMGLLGNSATIRVTQVLQK 60
Rat 1 MASSSGSSNICSRVIDHSHVPEFEVATWIKITLTLVYLIVEVVGILGNSVTIRVTQVLQK 60

T ESSSUSNMTPREY TSHYPEEEVATWI KT TLVY LT TEVVETTONSYTIRVIQY] Gl

1 MASPSRPGNDCSHVIDHSHVPEFEVATWIKITLILLFLVIFVVGILGNSVTIRVTQVLQK

TLMAGHTESSSOUSHE TOFSH LS CS0W ' ULEA LG LENA G LLGNS LELKA TR LLOK,
1 MAEKT-PSSDCSHLIDHSHISEFEVSPWIKITLASLDICIFVAGILGNSITIKTTRIL

;"r’:\'l‘i' NS,
gol’is
wRatliicken

)K 59(QUEii |
ok

5Y lz()(“lﬂl’!éi[’l

iv. 12ofRat

o3y [121.‘\E|m_| 180,
csy 1zolis
csy 11gchicken
wsy 1yt

dok, . ek slelekelok, | selolok, |

ROL KRY ARV TR S AGSIL

sk

N O

seloloioke ek ok kel ok, Lk, ok

61 KGYLQKEVTDHMVSLACSDILVFLIGMPMEFYSTIWNPLTTSSYTLSCKLHTFLFEAC!
61 KGYLQKEVTDHMISLACSDILVFLIGMPMEFYSTIWNPLTTPSYALSCKLHTELEETC!
6. KGYTOKEVTDHMVSTACSDITVERESESAERES IR RIS Y ACSTR LT LR
61 KGYLQKEVTDHMVSLACSDILVFLIGMPYEFYSTIWNPLTTPSYTVSCKLISFLFET
60 KGYLQKEVTDHMVSLACSDLLVILLGMPYEFFSATWKPFATPNGNVACKLYYFLFEA
LYTLLGMEV OGS A TRERESTPNGIVALCKLY VI LFE

R R O S ek, skelelek

v, tpegluman 121 ATLLHVETLSFERY IATCHPERYKAVSGPCOYKLL I GEVWVTSALVALPLASAA%S
Wi, 1800w

P20 LAY CTESMERY LA LM PR R SGHOVRLL (O VRV ESAUVALE L A

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.)



”h 1'1'g1ca1 £ nc#n_incl ding ‘he Aeg la#n ¢f f*d
1ntake b d elgh T e Al and h halamlc and
h »rh ea*lrf n® ne Lo etl'n [?2‘3 27,33 431 0.he! membe/

'% he G¥ﬁ39x ece" [ t3mil, afe ne. fo medin U! ece"t' [ and
ne [ Ten in/ ece"'/ Ne& 7/* medin U and na. 'ren 1n:5'th
ha e beed 1rr'11ca ed' in he dn[‘l‘f #*¢d in ake and GI

£ rrctl'n [21,54].

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

The GRP39 ! eceP‘l bekng ¢ hecla ¢f [1# &P in-like
! ece'” [ famil 1ncl ding GH’S R and m* Tnx eceF' [ (:éPR38
[20, 30] The amir® acid g. ence *f GPR39 in h_ man, [a
n®. e, . ail, chicken and »ig ale :h'\,, n in Fig. 2.
The # leg la/ yeigh? man GPR391 52 kDa [14]. The

h man GPR39genec®ni _* f“f en eia!atedb a e
1a/ ge 1nt['n *f a"[‘,,lma el 200kb~ f36] PCR ana}' i

elited Jert #n ha GPR39 .a e,ﬁ'e ed b ice
Vvalian namel GPR39 1a, c.‘ue Pendmg? he lllength 7-
v/an menb/ane (TM) ece" and GPR39- 1b du e P nding
T‘ a i{. nca ed P/mes GPR39 1a lacking af e 5-TM (Fig. 1B)
[12]. Yamam® # e, al [46, 47] [ ! ~&d Ihe amir® acid
£ €NCe and gene e ot chlcken ang .. ail GPR39.
Bhicken a’nd, . ail 3;39 b 11 enc® de a 462-amin® acid
ple _cem Vl h high ;e., ence h'm‘l' t' h. man, /at and
e, e GPR39. Thg . il GPR39cDNA* 1 i _ed® 354 biP* £5/-
UTR, 1484 9  3'-UTR and 1389 b  * ding/ egl’ n [47]. The
chicken GPR39 genel ¢ m™ ed' f ot et n e'a aedbg an
1nf"' n, HNF-1, GCb’,‘ and CCAATb’,‘,h * Car? n1ca1 TXTA
v, ,a_f ndin he chicken GPR39 gene [46]. Recen .,
de efmlned e Hg GPR39 cDNA enc* ding a 465- amln’ ac1d
"/‘ &in (Fig. 2)

T



{ nc#nal anal, i *f he GPR39 F[’ fas giCl egi' n iden i ted

ha HNF-1q, Hl%l—?ia and sP1. elein ‘1 ed in the [og ntf‘ 1ef

¥ \
GPR39 e,pe #n [12]. Vo
In mice, Gﬁ{39 mRNA e,"[e #n. a _deecedin e'!t m-

am, gdala Paue al cell , en T e n; I"n and Mand ea

T
[31], in e/ whe/ al' 'gan u. ch ay he d *den”m and kidne_
] n' m}heﬂ7t 1a and h ﬁalam b, Q-PCR[19] and in

1'.. blain Aegl'n e,C he h P’halam b, in situ
h bfid a #n [24] By RT- PCR and 1rr1m ®c fcheml [,
Igle ia e, al [23] [ ~£d ha GPR39mRNA . a e,F[e edin

A Yo
m. [1ne cadl’m'c te G ]'t Aed m vitro.

Inbhd Yama he eIaIL@LTedade alldl;lh #nef
GPR39 mI?NA in ch1cker1 ) Vhe{e a . ide Aange *f _El “ e

/i tl'n\ a *be ed \Vlh he hlghe le el in he
d etden m, andm'de’[a\{e le el m deli e kldne\v’ ¢ mach
and ¢ 1d c.. The e,’[e #h 2 el efe . e blain

g /: N A
PJ.t . hm B [ a¥Ttablick ,‘b’nemau v' al and
£ E’"?e #ile ef'fGPR39mRNA e al? rriea.. fed
b QPCRm?ge 1'e and /e'['cl C_El etl - € 1n 1- el #1d
3 y




GPR39 [52]. M echa/ e al. [31] and Zhange al. [50]... gge _ed
;hat‘be aina a;h'/m' ne c&'able' f blndmg +“GPR3D ¢
Aeg lae e.f nctl'n *fdi of esr fein eq_malandadr e

- e R/ ha . die mdrtaed MHa tbe ain, " in*1 &
1r1 1nh:131 1ng hil ana an,.le [37] mmé ing mem'\'/ 6],
affec 1ngce11h" 1ife/a S n553¢n 'lhng‘r. id b* me* £ i

[38] and indea mg he ec[e 1' n*¢ f"ano’ea 1c.5 ice efi yme
> >
(25]
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