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FUNCTIONS AND USES OF GPR39 GENE IN CENTRAL NERVOUS

SYSTEM OF MAMMALS Technical Field 5 The present invention relates

to biological field, especially to the uses of GPR39 gene in mammals and

the coding products thereof in adjusting and controlling their appetite and

EUNEag I\&MQDQDISEW @@@PRG@ IS R BEpItOER PRAINAI ERVOUS

taking food and water. Ap obesity. Many

patients suffered from adipostsHoSsess-strot g dBetRe . In addition,

somebody, such as patients suffered from chronic dlsease, have low

appetite. It tends to result in malnutrition. Therefore, people have kept on

stliegimgctid-relethod for adjusting and controlling appetite for many years.

Furthermore,.the cognition on feell imited, tgo. 15 GPR39

o B VAT SR B D RRTAIF FPECEIB S BEdSEh H CPR3 gene in
marr#?‘rf&@géﬁﬁl ﬂﬁ‘é%@ﬂ%ﬁ?réﬁﬁ&@%@?@ﬁ?'m RN S9 IR EshRbrmg BIPAppetite and pain

acids, comprises 7 trans-membrane regions having growth hormone
feelisgcretagogue (GHSR). The homology between GPR39 gene and the

other genes is low. GPR39 gene only has certain homology with growth

hormone secretagogue (GHSR) and neurotensin receptor 1 (NTR1) (27%

apgh dfogAdespectively). The fluorescence hybridization in situ shows

that this gene is positioned at chromosome 2g21-g22[McKee KK, Tan

CRpppeiitenis heappatancesedanend borHakiigkad arshwaieR G\oeineus dgsely relevant

an der Ploeg LH. Cloni hara terization of two human G

to o N S P ot FP Rt GRS G pghgite. In addition

som%@INth@Iﬁrﬁ@’b@tléﬁ@rgﬁmﬁ@m%ﬁ@#@téﬁﬁé{%é W@é&/@ﬁﬁmcﬁ tends to result
1997 Dec 15;46(3):426-34]. 25 Cell experiments confirm that GPR39

in radnvitiéorRiolheteeeih rhedebuldsve Ikepleoal Bydirieantef msbngl for adjusting and

Y e e
Dctﬂxpimagané\nsiqscsaﬁ&burﬁbmmﬁgEr&ibmﬁ Helendihé @28 eEbRption based on

W.Schwartzl,3 Common structural basis for constitutive activity of the

biol@gif@lirim&@mﬁenarﬁwwbmﬂembgomcs@qism Mfotas/@mine 3oids, comprises 7
tran funcl %?a%thr'eisg ac ?%\S/ rﬁ;'a%lleshr? fHﬁf@c?rger:g?ﬁ%ﬁgmeaﬁgwaﬁe homology

FaS Deeh tine ent ous
betmié@iwwgbﬁélgrﬂf ﬂhﬁ&ﬁh@gﬁﬁﬁﬁﬂow. GPR39 gene only has certain homology with

growth hormone secretagogue (GHSR) and neurotensin receptor 1 (NTR1) (27% and 32%
respectively). The fluorescence hybridization in situ shows that this gene is positioned at
chromosome 2021-g22[McKee KK, Tan CP, Palyha OC, Liu J, Feighner SD, Hreniuk DL,
Smith RG, Howard AD, Van der Ploeg LH. Cloning and characterization of two human G
protein-coupled receptor genes (GPR38 and GPR39) related to the growth hormone
secretagogue and neurotensin receptors Genomics. 1997 Dec 15;46(3):426-34].

Cell experiments confirm that GPR39 activates downstream molecules in low level by
means of inositol phosphate and CRE path, but activates downstream signals in continuous
way and high level by means of SRE. [Birgitte Holstl, Nicholas D.Holliday2, Anders Bach1l,
Christian E.Elling3, Helen M.Cox2& Thue W.Schwartz1,3 Common structural basis for
constitutive activity of the ghrelin receptor family J Biol Chem. 2004 Sep 21]. However, the
function of this gene, especially the function thereof on integral animals has been unclear.

Up to the present, little is learnt about various of proteins involving or affecting appetite

_1_



10

15

20

25

30

-1 and pain feeling. Therefore, it is desirable to find novel proteins
associated with appetite and pain feeling so as to develop medicaments
for the control of appetite and pain feeling. Contents of the Invention 5
Therefore, one object of the invention is to provide an appetite-relevant

and SQﬁE}Qeﬂﬁ .eﬂ1e ?&é%ﬁé’heé%ﬂfé% fini iH (&? 'P&EQHSOE%BBE\%S-wim C?Rpetite and

nother object of the Invention is to provi eg rmaceutical compositi
paindeélihgatitaspoatbvel goniedidaments RiR 3 pmietl of aypedenist pain feeling.
antagonist thereof. 10 In the first aspect, the invention provides a use of a
mammalian GPR39 protein or an agonist or antagonist thereof in

WEQH{Q\Q{%E} fﬁe"’_‘l Hgg\lmqp]roduct or a pharmaceutical composition for

regulating appetite or pain sensitivity in a mammal. In one embodiment of
thEhgrearBponthetgedd phthemiaventionl isco posiiicn Ao appates r@lesale pnotein named
effective amount of the mammalian GPR39 protein and a

GPRIFRFAER anediR usedB peablatias apitiier an alternative embodiment, the
SRR DREEHIFSIMRATHIP T SBIPRE @ PRF AL t%@' Ot health
o?tan ant%%n?sﬁ of the GPR39 plrote?ﬁpang a pﬁarmaceutlfg%le ac epta%?eor anea

prodoateentdimanypdGPRa%wdtei el thagend P R88goritethaseof. an animal
origin selected from the group consisting of human being, rat and mouse.
Preferably, the said GPR39 protein has an 20 amino acid sequence as

S¢h IRIENR LD MQ:i!%re‘hl%r@pVé\ﬂHQ@fﬁW&jimﬁﬂh%rﬁ@@%%prowin or an

pharmaceutical composition comprises, based on the total weight of the
agorgsimposatitagoDiot -Sevedh of tmea@BPIRBFproteim. haadihotedechbodimerttarmaceutical
the_said health product or the said pharmaceutical composition isin a

COMRASHIQR QP HAH SRR R BIS L FALISERS BY KRR AP, granules or
SRIHEAR- bl iR REGP DL ARPESGoN e R VERE Ph RFAIdEE ANEAMBIIAEH Lomprises a

or a pharmaceutical composition for suppressing appetite or decreasing
safe pathestausivieiyn@orh pfitingrarsaiel andsRR88tvetamandta( plgr,n0aOdu8SRKY acceptable

of an antagonist of a mammalian GRP39 protein and an bromatologically.
Ca”'SF-p'ﬁ‘a%é%Sm?é%/%E AvaeN. dfidith @UR%%B%?&%’P%%H%%WP“SQS a safe

and drRRIRAMHbLR Brsfeiatiyeihe SRIACAREST ISR AMAMUBAY R GeRAR acceptable

protein, an antisense nucleotide
carrier.

In another embodiment, the said GPR39 protein is of an animal origin selected from the
group consisting of human being, rat and mouse. Preferably, the said GPR39 protein has an
amino acid sequence as set forth in SEQ ID NO: 2, 4 or 6.

In another embodiment, the said pharmaceutical composition comprises, based on the
total weight of the composition, 0.01-90wt% of the GPR39 protein.

In another embodiment, the said health product or the said pharmaceutical composition
is in a form selected from the group consisting of tablet, capsule, granules or solution.

In the second aspect, the invention provides a health product or a pharmaceutical
composition for suppressing appetite or decreasing pain sensitivity, comprising a safe and
effective amount (e.g., 0.01-99%) of an antagonist of a mammalian GRP39 protein and an
bromatologically or pharmaceutically acceptable carrier in a suitable amount such as
1-99.99wt%.

Preferably, the said antagonist is an antibody to a GRP39 protein, an antisense nucleotide

or an iRNA of a GRP39 gene.
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or an iRNA of a GRP39 gene. -2 In the third aspect, the present invention
provides a method of screening for a candidate agent for suppressing
appetite or decreasing pain sensitivity, which comprises the steps of: a)
producing a GPR39 protein-expressing cell line by inserting a cDNA of a

S AT

agen faultupp ek the) GE3GER praleiressipggsdingeasililing, whiehneniprisigta) steps of:
and detecting changes in the expression of GPR39 protein, wherein a

cOMPIAG bR T ED iR 8Ly PIRES Bih FELS | dPYIPTRENSH SLEANA of a GPR39
o SRNGE 5 TSRS SR RESLARTEENG e v

exprassinn gettaequence as set forth in SEQ ID NO: 2, 4 or 6. In the forth
agzect, the invention provides a method for screening for a candidate
a

ROYRLAHSHCHYNRIEREEP Faft KettsRIVIE RTINS 18- Seapsssing cell line
. - . S . of
oo IR SRR S AR abine o brasnansoth
mahenitiaan cethpoenditthdhd rdiitrteeic cecqsee sgiaheverresbioaddfnG RRASt protein is
compound into_a culture of the GPR39 protein-expressing cell line

idengifiathatacandisiale afEridpSHRPGsAIGERPRPIHE BKFRCEETSINGTRaIRggsitivity.
PIAE iR RRIE N R SAMBRURG (AN ARG INSEAS AIHDS SUNERRIARE as set forth

GPR protein 20 expression is identified as a candidate agent for
in SEQhHDANQY @pdetité or pain sensitivity. In a preferred embodiment, the
GPR39 protein has an_amino acid sequence as set forth in SEQ ID NO:

2 BrivapeRistipiyianeeyirsa seriga o peniador @ candidate agent
for GAERAHRODORTRE BIRKSHRINIGR) HnTBRHURBALAIC mice and

the control groups. The x-axis represents the days, and the y-axis
reg) rpsathisitigieanie2R 3T maiky fieexpietskegicdbading mumeerbigting DNKO of a GPR39
mice. The injection to the thre@ﬁrou s of animals started a

day 3. A .
9ENE R AR BTSN ¥ SR T BS ?‘%ﬁs‘%ﬁ%’c&%'ﬁ%h&%@d‘“tﬁ the obtained

expression vector;

b) adding a test compound into a culture of the GPR39 protein-expressing cell line
obtained in step a), and detecting changes in the expression of GPR39 protein,

wherein a compound that enhances increase of the expression GPR protein
expression is identified as a candidate agent for enhancing appetite or pain sensitivity.

In a preferred embodiment, the GPR39 protein has an amino acid sequence as set

forth in SEQ ID NO: 2, 4 or 6.

Brief Description of the Figures

Figure 1 shows the comparison on food intake between the test group of BALB/C mice
and the control groups. The x-axis represents the days, and the y-axis represents the mean of
daily food intake in each group consisting of 10 mice. The injection to the three groups of
animals started at day 3. As shown, the antisense nucleotide group (“antisense group”) showed
a significant decrease in food intake at day 6 in comparison to the saline group. As shown by
the t-test, the difference was significant (P<0.05, antisense group vs. saline group).

Figure 2 shows the comparison on food intake between the test group of ICR mice and
_3_
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a significant decrease in food intake at day 6 in comparison to the saline
group. As shown by 30 the t-test, the difference was significant (P<0.05,
antisense group vs. saline group). Figure 2 shows the comparison on food
intake between the test group of ICR mice and -3 the control groups. The
-axis I e [ -axis.r S 1\ .
e (R ERBEC T 0B B SRR MO ean of ety

foodainitalald rstaite dyaiub ayFifanglofhreenicoupise Agetiowno tihe antississgarted at Day 3
¢ airoup showed a si%nificant decrease in food intake at dafy 6in
or

bWﬁﬁr%BH% Aes BWﬂ?oﬂlj"réﬁibs.eN%eﬂfQHM%‘?‘ﬁ?é’ afignifanifeseaqsedn food intake
5 signifi P<Q,05 ' ro li < .
o AP SN AN A0 FuE B hrrrces ver
signijapateff<digsstinitgnoethgdiweesgalins gt M| BAOMIceantistest diconpt vs. missense
show significant differences among the groups. The apparent digestibility
grouphs calculated by the formula: apparent digestibility = (N content in

pratein. of gaily.i = in fec daj ' -

U e e, o e S A e e e v mice. T

test didre@atisydve sayndfi dzetweiefe e de sirgooy pticd I BUpsicE hanapfaecnbrmligustibility was
| @roup. The y-axis represents the mean_ of rearing numbers in ea

calc

h
ASRpOYTIRE RMRUN - tABRBSEh HRSRIBIIG VTN RRY RAPSIOR Y intake - N
contdit§ @%&9&%@%9&%@4%%%& IPHGREY GNalMgAARE 211089 by

the t-test, the difference between the antisense group and 15 either of the
coinguokgtchpwsvihe sgnijréacin(Br0e@bngriebanse bstveedméhdPkebt @boup of ICR mice
antisense vs. missense). Figure 5 shows the results in the Tail Flick tests

and WEWW%QQHF&JH%K%&@%E@%M% ”l’ﬁ%ntlchferéacﬂﬁgr@ﬂmﬂ?&%B%?%%grOUpS- The
time! B NS FEPIaaEEA AR e RILHIGKIBE 13I8 0F YR GRER S BidPsedbhd half hour was

shown by the t-test, the difference between the antisense group and either
staticfltiieanetytred .20.g9shops viys thig tifeshnth@P didfei naatizdnsen shesalinisense group and

.. P< .ﬁES, antiignse VS. missense; n:1%). Detailed Descriptiagn of the )
eithqr, o i AN AP R R NEAt (HTS Ooh BRESRIRENGh ST CP PO g@ntisense vs.
missgRES.in various animal behavior models have been done by the present
inventors. Surprisingly, it is found that GPR 39 25 is involved in the
refg glartidnsbbvesodhéresiadt saimdtipe e d dri gikiviegts MinkhreskTR invemntiore is-axis represents
d based on th finding.
the tﬁ(r)erg%llﬂeerentagsrgup%,nanc? tﬂg \gl\{a%slrrge%resents the mean tail flicking latency in each group.
As shown by the t-test, the difference between the antisense group and either of the control

groups was significant (P<0.05, antisense vs. saline; P<0.05, antisense vs. missense; n=10).

Detailed Description of the Invention

Extensive and intensive studies on the functions of the GPR 39 gene in various animal
behavior models have been done by the present inventors. Surprisingly, it is found that GPR 39
is involved in the regulation of food intake and pain sensitivity. The present invention is

completed based on the new finding.

Specifically, antisense and missense nucleic acid of a GPR39 gene were designed and
synthesized using the bio-information analysis. The nucleotides were injected into the lateral
ventricles of mouse brain at predetermined doses using a Hamilton micro-syringe. Each
experiment included three groups, i.e., the antisense group, the missense control group and the
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Specifically, antisense and missense nucleic acid of a GPR39 gene were
designed and synthesized using the bio-information analysis. The
nucleotides were injected into the lateral 30 ventricles of mouse brain at
predetermined doses using a Hamilton micro-syringe. Each experiment

salin@BRRE QB PHP S iFRreHBCHERRRTE tHECHRL (B EPISFRINER UMl groups in the

group andthe -4 saline control group. The differences between the tes
animplobphamibthetubesrovgyooupsnitotid. drienahioe helviviatudits inehgde the Open Field

itored. The said behavior tests include th Field Behavior test,
BN EH ot 56418 LA, i o LS e S M4l e e
shaw teatitbedendinialif ifohie iRakerpHmuvasSRfic M JRPHIBARITRss than the

5 control; in the Open Field Behavior test, the rearing number in the tést
conterbup hapiemfickhBehaighetegiaihehearomgralimhenps thatksh gneul ailas significantly

. Flick test, the tail flick latency time in_the test group is sigpificantly longer .

i R O MBS A Bl S A e e B in th tes

grouid i3 §l§hﬂi‘é_§_ﬁi8ﬂI@ﬁ@@ﬁﬂﬁﬁt@%ﬁ?ﬁf@ﬁ%&ﬂbi@%ﬂ s@ﬂ%iﬁﬁﬁilﬁﬁWﬁbf%PR% gene
pain stimuli in ‘mouse. In other words, when normally expressed, this

resulie e aceunpissséentoftappaiiiel ationaseasityfiotkatageand dbsptysdivéty tarpain stimuli in
sensitivjty. As used in the reswt inventiog, he terms "GPE39
% g

mouSE, A S e PO LTA Mk M RS Unis BEHR fAEbIS § e regulation on

foodAAtdRERHEBI iptisdperresperilityarious systems including the nerve
system and has an amino acid sequence at least 80%, preferably 85%,

more 15 preferably 90% identical or homologous to the GPR39 sequence

in human.,.rat or mouse. Alsq, actjve.fragm onservative , ., _—

BT AT i i AL P POt fosPRRAR, Polypeptice

are HeseRngantionothecRiNhgeguanseIpnshiiie aminesasighessaensevatious systems
the mouse GPR39 protein were shown in SEQ ID NOs:1 and 2.

inclq@wﬁm&a&%ﬁm ﬁmﬂﬂ@éﬁmbmgﬁgwm @J\lﬁﬁﬁe‘iﬂ%m@f&f@m&%. more
prer NSRS B AT R R B e SN R Fouse. Ao

nk accession humbper:

actiREfNgNeatandibaanirganigeptideease Rintipnal RRAR & ofeBPRe%re also useful
shown in SEQ ID NOs:5 and 6. (GenBank accession number: XM

in the preses) INYEREBAN in the homology comparison, the human GPR 39
AR SR AR TR AR SRR ST Bt v

shown in SEQ ID NOs:1 and 2. (GenBank accession number: BC 085285)

The DNA sequence and the amino acid sequence of the human GPR39 protein were
shown in SEQ ID NOs:3 and 4. (GenBank accession number: NM 001508)

The DNA sequence and the amino acid sequence of the rat GPR39 protein were shown in
SEQ ID NOs:5 and 6. (GenBank accession number: XM 222578)

As shown in the homology comparison, the human GPR 39 protein is highly homologous
to the mouse counterpart with an identity of at least 82%. The structure and the distribution of
the mouse GPR 39 protein suggest that the GPR39 protein regulates the appetite, mobility and

pain sensitivity. Accordingly, the human GPR39 protein is also expected to contribute to the

appetite-regulation and pain sensitivity-regulation.

The full-length GPR39 nucleotide sequence or its fragment according to the invention can
be prepared by PCR amplification, recombinant method and synthetic method. For PCR
_5_
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the mouse GPR 39 protein suggest that the GPR39 protein regulates the
appetite, mobility and pain sensitivity. Accordingly, the human GPR39
protein is also expected to contribute to the appetite-regulation and pain
sensitivity-regulation. 30 The full-length GPR39 nucleotide sequence or its

amplIASANEA! AEARILIESIBERRINYRAIR GAhPR F?ﬁ@ﬂéfﬁﬁrpé’eﬁiféﬁcg% I%speé:ially the Open

amplification, recombinant method and synthetic method. For
Readingpffiaatd Rifinod he dinrbende Bighg drat tur dinog 3o @RRBApand the templates may be

DN T e S PE A AL R AL ERA TP Then. te

desieRMBREHEYs2yRiARIg BY Bﬁmﬁ&mﬁ.cﬁ%’%ﬁlﬂéﬁéﬁ%h% in4R6 BFtmore rounds of

Then, the desired sequence is obtained by amplification. If the sequence
PCRsifoplificatdons meyebronertiedf & ¢ CRnalm fiedticin Srotayeaeh resdsiatenappropriately
I kgca)en thiegroducts from each rounds are appropriately linked into the
INKEH DL %@%&é?%ﬁggethe sequence is obtained, a great amount of the

SESHRNERS LANPRLIOGIaARY 4 feRbiRRIhNGENALSHuIMbS 8adbe produced by

sequence is cloned into a vector w ich_ is then t_ransformed int_o a_host
recogdlingmignethedse disenty, isaid seveeadefio gl ahedgrififarsael@mubiaeitstgingansformed

. .10 conventjonal techniques. Further, the sequences, especially the short .
10 G 8Pl SR B e Yoty Bt QrRUIFIAAGmBRRL cells using
con@iRishatiesiArfleand then linked together into a long sequence.

Currently, the DNA sequences encoding the proteins and their fragments

ahtirthatypeesiedners menssial Iy §ber tarebefnl Regyiathissid 64 syadasis. Typically,
the s esized DNA seqguence,may pbe 15 jntroduced into various DNA
sevelaL TSt S ol B b R IR S R e Y S
meyr RS IRLr @fuDREA &Yy LA dREOSAED SRGUBB GR Wi KO endi €A B )RA A RISt TAMA derivatives

GPR39 protein of the invention can be produced by introducing an
of theryesrAl InvetioncabPenkibyisy piiageizeehbheshasinisstzedDiNAusratiiegce may be

i SEIRY YRR LAYle csaadion for expression eEe GREA0AIOISN Widitonally,
& celS and iRen rsofating and purifing the 28 Brotein Tom the cuitire”

mutaien $adg BaGRBAadEEdHRNeR pfdRRRAYeARE direalkiniRtess into

the said host cells or indirectly introduced in form of a vector containing

thENea@RERD dIFRfe L Qlicige INMRBIISP 30 HroteladicpdIvepiidedsEthg an encoding
sequié‘ﬁ’c%“%?’}r%resé‘rae%‘r&%iXa{h?és'saaE&’.FéﬁEOHSst cell, incubating the cells under suitable
condition for expression of the GRP39 protein by the cells and then isolating and purifying the
protein from the culture. The said encoding sequence of GPR39 can be directly introduced into
the said host cells or indirectly introduced in form of a vector containing the said encoding
sequence.

The GPR39 protein or polypeptide of the invention are useful in various applications
including but not limited to: curing disorders such as appetite loss due to impaired or lack of
GPR39 functions (wherein, the said protein or polypeptide may directly be used as a therapeutic
agent), and screening for antibodies, polypeptides or other ligands that promote the functions of
GPR39. The expressed recombinant GPR39 protein can be used to screen polypeptide libraries
for a therapeutically valuable polypeptide molecule that activates the functions of GPR39
protein.

In another aspect, the invention also includes polyclonal and monoclonal antibodies,
preferably monoclonal antibodies, which are specific for a polypeptides encoded by a GPR39
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including but not limited to: curing disorders such as appetite loss due to
impaired or lack of 25 GPR39 functions (wherein, the said protein or
polypeptide may directly be used as a therapeutic agent), and screening
for antibodies, polypeptides or other ligands that promote the functions of

DNASBRABZmbRERiess ey ecamhiRani GRERIRIPHIN £3hERMSPEI% a GPR39 gene

screen polypeptide libraries for a therapeutically valuable polypeptide
produnzhlecd dgimenttitheres theréderatibyistod @RIRGYY iotisino 30GRBABtheme product or a

oSSR Rl SRR st mouee A e
mol &fedesk iy 36 BRIt -FiliNioAr iFRURERGRIRERALBYNSRBSIBCIIEE that bind to and

means that the antibody binds to a GPR39 gene product or a fragment

blochthe: 6P R88feratsliysthrdaaltib vy dititiedie satiGP k30 ajdnterieaithet tnations of GPR39
fragment thereof, while substantially not recognizing or binding to

Prot§iStevant antigenic molecules. As in the present invention, the antibodies

inghedpriaenipiesitien thafueied e ahothtorttdientoRbtRshar Jeinsyaishal antibodies

also the antibodies that do not interfere the functions of GPR39 proteins.
but Tlse phesdniviehawinaiacibe nantdgyhiagraeniteuokigsakies Fab' or the (Fab),

o R B S A Bt « e
antitbeylighth ghaing MB Gt e imeicRRtIaiss MechrRenaCRIFARAE 3 human origin.

antibody comprising the binding specificity of a murine origin in a frame of _
a ThereatikeThes. IMMHe prelsodivyentine predienprienarpddly caneus seepaiggs known in

by various techniques known | art. For example,.a purified. GRR39
the g P e FoEs e A R R AR S TRt e can be
adminRisnAuee therPEafHal & iptnedyele mrbanitead ssp SioitaaY aeeilbddies. Similarly, cells
expressing GPR39 proteins or their antigenic fragments can be used to

eXPrRsitngnizBRIAMENiBs19r phediuertigpfilsoliRgsnamie eaBrisclsael tantmdyigeopnimals to

the invention can be prepared,using the hybridoma technigue (Kohler et .
prod A e T R A e PR O BIE IR wsing e

hybrtihediea@gdeT (keHIEBridpmegs. ElsevieiuidlY . 61261)131e aniedieng et al., In
of the invention can be obtained using fragments or functional domains of

Mongean# Ryyigediesprad Ukt dHybridemaat bispydeisd\oYigid%ia. The antibodies of the
RS S ARSI g ot o
a husydithesiaemadt origin and conventional immunological techniques. The said fragments
or domains can be recombinantly produced or prepared on a polypeptide synthesizer. The
antibodies binding to an unmodified form of a GPR39 gene product can be produced by
immunizing animals with the GPR39 gene product from prokaryotic cells (e.g., E. coli), while
the antibodies binding to a post-translationally modified form (e.g., glycosylated or
phophorylated form) can be acquired by immunizing the animals with a gene product from
eukaryotic cells (e.g., yeast or insect cells).

The antibody against the GPR39 protein can be used in immunohistochemistry to detect
the GPR39 protein in a biopsy specimen.

The polyclonal antibodies may be produced by immunizing the animals such as rabbit and
goat with a GPR39 protein or polypeptide. An adjuvant, including but not limited to the
Freund's adjuvant, can be used to enhance the immune response.

The substances that interact with the GPR39 protein, including inhibitors, agonists and
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antibodies binding to an unmodified form of a GPR39 gene product can be
produced by immunizing animals with the GPR39 gene product from
prokaryotic cells (e.g., E. coli), while the antibodies binding to a
post-translationally modified form (e.g., glycosylated or phophorylated

antaé@ir §%P%@%‘iﬁé’dbbh'@Bﬂ%ﬂiﬁﬂ‘%%&é@mﬁwm%ﬂﬁ@ﬁl REPECnvention. In a

25 eukaryotic cells (e.g., yeast or insect cellS). The antibody against
scre¢hing PRES pristerxaain lbeauSERE i protaimomiayooh eddetrynto detedogyessay, and the

charidclt 8) FHIHAT, RNRE T 6o 48 b CaRP oG BRADEFSence of a test
com@:’ﬁ@%v%%@t@c@dp@%mmﬁi%e%@ﬂ%%’% dBRIEing RUENRkANBKRS tﬁ(ﬁﬁﬁlonally or

0 Freund's adjuvant, can be used to enhance the immune response. The
altersatigedyncastiebfacimpaustdrvitayheeGRIRBISiesei it iacladinpininibicondination with the
onists.and -7 antagonists, can be obtajned in screenin

PR o B TR ARP IS AClais LAY B mEigRe, tp determine

whefrERIO IR %m%@@&bmﬁm%h&w@gmﬁs&y, and the change in the
interaction between the protein and its receptor in the presence of a test

c&rw;ﬂaﬂmti\m@ Natettbe (PRIL genaanandehinsenectbigposiithieavector to transfect a
onlst Additiopally or 5 alternativ st compound m
mar AR G K PR A e, e i DAY SRPrssgion of GPR39
protéite ‘Fh@@%&é@e@@ﬁﬂ@?ﬁé‘[ﬂﬁ'ﬂﬁﬁé‘%’é‘fﬂiﬂeﬂlééﬂ AatesdRaneh dRtaEMMRE as a target in
whether the compound is a GPR39 agonist or antagonist. Further, the

sear@DfoAacmf aa@n@mnwn@gr@ magbﬁélm&@r@BRﬁﬂ)mcgaltametefécﬁ@mwund can be added

ect Ilan animal c II line
into g R TR et s a8 GERSE Al A pompgpind promoting
the @ﬂ&@gei@ﬁ@é%fbmrﬂ%‘? eRipesdentifiege &8 theddecUdlERdGStRABIILIIS of appetite

search for an agent activating or inhibiting the GPR39 protein. A test
or ingampivild tarPpeadBe iefs d ki thaecxaigsHeNtenayetiian dirandriyified as a
canothd%te Plgrf‘%Qfngé)resgo?n Aacogtl oundeé)romotlng the GPR39 expression
?1% to eRRieY R B RENG agent for treating loss of appetite or

l%ﬁ@@lﬂm@tpr@wnﬁ awhﬂedqnmmblwrmgﬁn@seespmm@mmwmm@&o the invention,
identified as a 15 candidate agent for sup ressing appetite or algesia.

Whewra@r@pﬁtg@twdmweaaﬂmdwl |ﬁmblﬂ§>r it 6Feritagdrmatlicdbrerngbstances are
for hl%té?i?/ B0 n o eR AR Sﬁé‘ haReTARMmy AL RRMislE STesRRLEIR St a suitable

ese subs ahc
pH depending on the nature of the components in the formula and the nature of the diseases to

be treated, typically about pH 5 to 8, preferably about pH 6 to 8. The formulated
pharmaceutical composition then can be administrated via intramuscular, intravenous,
subcutaneous, oral or topical routs or any other suitable routs that can be readily determined by
a physician.

The normal GPR39 polypeptide can be directly used for curing disorders such as loss of
appetite or insensitivity to pains. Also, additional agents for treating loss of appetite can be used
in combination with the GPR39 protein of the invention.

The invention also provides a pharmaceutical composition comprising a safe and effective
amount of GPR39 protein in combination with a pharmaceutically acceptable carrier or
excipient. The suitable carriers include but are not limited to saline, buffer solution, glucose,
water, glycerin, ethanol or the combination thereof. The pharmaceutical formulation should be
adapted to administration routes. The pharmaceutical composition of the invention may be
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formulated with a non-toxic, inert and pharmaceutically acceptable
agueous carrier at a suitable pH depending on the nature of the
components in the formula and the nature of the diseases to 20 be
treated, typically about pH 5 to 8, preferably about pH 6 to 8. The

fornfOIRIaIRE NSRRI AMRCS IR E8ELE SAMIBISYARLYIE physiological

intramuscular, intravenous, subcutaneous, oral or topical routs or any
salinetioe rassatatibs rcantthiag agindosereadibthbstexaipient(sy by pheysisiaiard keehniques. The

o R BT O R s o
prefér@BHNGIess &l aRRRQEATEDEdAaRtbAN o RIBgUONNYiEITBR GE |%_%%linistrated in a

protéin of the invention. The invention also provides a pharmaceutica
therapmuisdlyicrffeotiverimimyat safe afidne fibotive. lrpdarfirog GRRQPmdyeiveight per day.

MO SHAPEACR G B B Mt R € A G onr rerapeuti
agerducose, 30 water, glycerin, ethanol or the combination thereof. The

pharmaceutical formulation should be adapted to administration routes.
TRy pisinentise ohisanacsniediteampdsiidomvea riadn andyebtectsdoamaltaiedl the GPR39

oGRS SR LA e v s
effe@KAERIRTYIRT Ry dhRSeastidoechey 8sdy RevigaNRREMeti¢Rbre than about 10 mg/kg

compositions such as the injectable solution, solution, tablets or capsules
bodyaveeiphédaraisist pregsa e fariddy  Steerineontitiay bT labasi /& 19greienbody weight. Of

radministratedni]n an? égerﬁgeuticall\y ?.ffect've armorl]Jr]t de% ﬁro;n bou} ministration
courg®y GPfs g PR, d5Ba0 R SEN AL kIR BVY A B&ﬁ%%ﬁd% gfiministratio
and the nexrntameaT e HassidRtCombIMtRR vitrealingdoeraRratipy AagiMiRian.

By using the pharmaceutical composition, a safe and effective amount of

tHRoly P tistestoinGl? R3%amapaiafsbe uagib Hishry adeniriofr axaenidea gene therapy can

mammal. Typically. the safe and 10 effective amount is at |east about 0.1 . .
e RS AN e o R S Sl R e S0es R e © impaied

expridoRincaseRrIB g akpretbiv@aToatoma e inbetvd APRYBUE/E@iRedYhe construction
weight. Of course, a precise amount depends upon various factors

of repenueiinatharpb RIS AarRmiiss {8BR3ArietRd A iRestsengreIdHéambrook, et al.). A
o S R A B s g e
into ge0Rdblerey can

The methods for introducing a polynucleotide into tissues or cells include direct injection
of the polynucleotide into a tissue in body and introduction of the polynucleotide into cells with
a vector (e.g., a virus, a phage, or a plasmid ) in vitro followed by transplantation the treated
cells into body.

The invention further provides diagnostic assays for quantitative and in situ measurement
of GPR39 protein level. Such assays are well known in the art, which include, for example,
FISH assay and radioimmunoassay. The GPR39 protein level determined in the said assays may
explain the roles the GPR39 protein plays in a given disease or give a diagnosis of a GPR39
protein-associated disease.

A method of detecting the presence of GPR39 protein in a sample utilizes an antibody
specific to a GPR39 protein, which comprises the steps of: contacting the sample with the
antibody specific to the GPR39 protein, detecting the formation of an antibody complex which
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15 be used to treat abnormal cell proliferation, development or metabolism
due to impaired expression of GPR39 or expression of abnormal or
inactive GPR39 proteins. The construction of recombinant viral vectors
harboring GPR39 gene have been reported (Sambrook, et al.). A

indi¢RESTRRIPRREALYORMEERRENGRR FAM B RAFMgEd into a liposome, which

is then transferred into a suitable cell. 20 The methods for introducing a
pdlgapokyotidedtittesissoeding CHRID¢aleinlican tinjeseibm ibethagnosis and treatment

of R RS e SO CLSEEoet bl gL, BUMLKTRD) e SRESCING GPR3O car
be JRIPWEAdW RS RiRBIREIOG BrEsy eRtednRYsdNtR bRdykel B&IVENYiQkease condition,

further provides diagnostic assays for quantitative and in situ
whethesakherexpeessios of GPREDipraedimalel cbexampleaps GP& 38 D ifowaqience can be

the art, which include, for example, FISH ssaya radlo munoassay,
used e BT AR BACTU A o PGSO AL ERAR 1 5PRaS. The
hybrigigstibe Ay e WP&QW@Y% I9cAEMADIH NI BIBRARRIE A Situ blotting,
GPR39 protein-associated disease. A metho of detecting the presence

all losfi P RBE byr dtaiwim arghmblsjm@teé dechnifesly T3e spstafipanding iRgdave been

o O TS R s RS et
to b@’ﬁb@bdbirpﬁrﬂﬂl%éwag‘i%r BRicaipsrieariBaN6P BiftbR(ERRSHRIRIB of genes in

~inthe sample. The polynucleotides encoding GPR39 protein can be used _
tlSSU@Stw@domagm@lwsr@aﬁiﬂaﬁe BPEC PR 3T mestentrnbsdtiedel (RAAfdymerase chain

e A ARy B S R PR 0 o s Giceace

CORAEiARnSFNREIHRS §PIRSSIPRIICHIRS RPN MR- kderam@igynosis of a
a GPR39 DNA sequence can be used in the hybridization with a biopsy

GP%@@ﬁéqmétéﬁmﬁ%bﬁhﬁnﬁw@ﬁpmﬁmﬁ o GPIReSPTREChiatiamioift, deletion,

ore e aS ther blottln North ttn nd.in situ
rears g En G AT A e TR NI SRS B0 Bitinple, southern

blotm@gr@nm@j@eh&m@ﬁmmﬁ@ icoMMgLriaihanyaiableRrelnilestesves in the art.

_ the invention or a part of it may be used as a probe 10 to be fixed on a _
SincaipriaiieLy 16r BRANRIpCNgAdRsRXaresatencpfitcorpredelonreegbidariiern blotting

and f_lggﬁgrsr\%lo‘]{ ”rent %QIE‘(?B B TR RRG IHIDT R ganePe used in

The GPR39 protein of the invention is useful not only in treating loss of appetite but
also in improving appetite in a healthy subject. The GPR39 protein antagonist can be used
to depress the appetite in a healthy subject. Accordingly, the present invention also
provides an appetite-enhancing health care product, which comprises a mammalian
GPR39 protein or its functional fragment, derivative or agonist. Also, the invention
provides an appetite-reducing health care product, which comprises an antagonist to
mammalian GPR39 protein. The health care products according to the invention can be
prepared by following the conventional practices in the art. For example, they can be
prepared by mixing the mammalian GPR39 protein or its functional fragment (or its
agonist or antagonist) with a suitable diluent, food stuff, etc. Preferably, the said product is
in form of a tablet, granules or any other suitable oral formulation.

Additionally, the invention provides a method for treating loss of appetite, wherein

the said method comprises the step of administrating to a patient in need of the treatment
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reaction and in vitro amplification to detect the transcripts of GPR39.

Detection of mutations in the GPR39 gene may also be used for diagnosis

of a GPR39-associated disease. The mutation may be a site-specific

mutation, shift, deletion, 15 rearrangement or other abnormalities. The
a sﬂu%@%%@ﬁggﬁ?@ﬁ? B¥’ ﬁ%h%g?%?ﬁ%éé‘gﬂ%ﬁém b!)(lltt"f'sg’fg tional fragment or

sequencing, and In situ hybridization and other techniques known in
agorfg.art. Since mutation in gene may change the expression of the

encoded protein, Northern blotting and Western blotting may also be

uéedditiorR¥eRg VRAHOR iPravites theeraes b ayidRhess it JRPEHIRIN a subject,

s useful in treafi et . in Mprowing -
e R SRR otk AL TELENAR i peed of the
treatm el safethrdpifetitiy ¢raenbeattby subiratohistand BBR3 therpreisent

invention also provides an appetite-enhancing health care product, which

coAPHERE n ARG EP RO \BHSRIA JPHE ASh ERbri2ok i RenaPpetite and pain
sensﬁjﬁ\r/'i?fgtmea%% $hvoHereil e ERIRR HREQ VA ?ﬁe@pﬂ%tgﬁgée EMinistrating to
health care product, which comprises an antagonist to 25 mammalian
a pdEPR3 preteinfTthe hieedtimeateapsadii@dschedtoctivg tartioa mveht®PREM protein, its
be prepared by following the conventional practices in the art. For
agor@i&ﬁ{d%,%@%ﬁtbe prepared by mixing the mammalian GPR39 protein
or its functional fragment (or its agonist or antagonist) with a suitable
diluent, food stuff, etc. Preferably, the said product is in form of a tablet,
gidovdete atuagyy aotthadsaritdnesarah foersetativonBhAdddampbdb/ dtheailed as follows. It
invention provides a method for treating loss of appetite, wherein the said

ShoufReodnAsHSHRL L M BN RMIRTE RN P18 A Y54k R UsbaH & agghout limiting

the HGeHNBRGH G Safgand F{ﬁ%céyg‘eﬁ%@H{g WERPENA G RRSIRERSIRNRAR S conditions

functional fragment or agonist. Additionally, the invention provides a
suchesthibdstotaighpressive MopetitkainGl aubject) Whisoeitottye Maitliedetbadbrook et al.,

comprises the step of administrating to a patient in need of the 5.
Newg B ot oA e 2 B OO B P BV AL RS SR fipgkufs suggested
by tAgitinnalixytBe invention provides a method for regulating appetite and

pain sensitivity in a mammal, wherein the said method comprises the step
of administrating to a patient in need of the treatment a safe and effective

AR PR AR ERents:

1.1. Agents

1.1.1. Antisense nucleic acids: The antisense nucleic acid was designed by the
Institute of Biochemistry and Cell Biology, Shanghai Institute for Biological Sciences,
Chinese Academy of Sciences, and was synthesized by Shanghai Genebase Gene-Tech
Co., Ltd.

The sequence of the antisense nucleic acid is 5°-TCG GAT CTG ATT GGG CAT
-3’(SEQ ID NO:7), and

The sequence of the missense nucleic acid is 5’-TTG GGT CTG ATC GGA
CAT-3’(SEQ ID NO:8).

1.1.2. Pentobarbital Sodium, purchased from Guangzhou South Huabo Company.

1.2. Instruments:

1.2.1. Stainless steel metabolic chamber, homemade
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agonist or its antagonist. 10 More features and advantages can be seen
from the examples detailed as follows. It should be understood that the
examples are only provided for illustration without limiting the invention in
any sense. All the experiments were carried out under standard conditions

S i olecular Cloning: A Laboratory Manual
(é%ﬁ%%@ﬂ%ﬁ %%@&@%k: Cold Spring Harbor Laboratory Press,
19893 oOpedeFieth@dnasias typgestad (BldkeRiekh Fpstmel), aMasetielsof the SD

and Equipments: 1.1. Agents 20 1.1.1. Antisense nucleic acids: The
COMBgfig nucleic acid was designed by the Institute of Biochemistry and

Bt was designed by the Inst _ _
by AL R S B R e 38 oeting Company

USAGene-Tech Co., Ltd. The sequence of the antisense nucleic acid is
5-TCG GAT CTG ATT GGG CAT 25 -3'1(SE ID NO:7), and The
séatiencElBlenheatdagihemeilichorosier RF sheryieetiagr WSS A

Cﬁz@_'(sgg)_% ﬁ)n‘%n OJr.?loﬁ]ng&)earbital Sodium, purchased from

Guangzhou South Huabo Company. 30 1.2. Instruments: 1.2.1. Stainless
steel metabolic chamber, homemade -11 1.2.3. Hamilton micro-syringe
1.2.3. Open Field Behavior test system (Flax Field System ), a product of
trﬂe%BXE%thb%}ﬁﬁmﬁsi.u. Infrared Tail Flick Ltency Meter (TFL meter),

a PEOdyeh Pl ISP BRGSO RRA Y02 %;ﬁr,%ﬁ@b%m?b%ﬂ&ﬂéea“ﬁ% Shanghai
a product of the Stoelting Company, USA 1.2.6. Step-down monitor,
Labdratogmedmal Center, Chinese Academy of Sciences.
1.3.2. Cross-bred population ICR mouse, male, 20-22g weight, SPF grade, purchased

from Shanghai Laboratory Animal Center, Chinese Academy of Sciences.

Example 1

Investigation on the functions of GPR39

In this example, the functions of GPR39 were studied using the antisense technique.
The antisense technique is based on the complementary matching between the base pairs.
The transcription and translation of a target gene may be blocked by using an antisense
molecule specifically binding to the target gene or its mRNA transcript, and thereby
decreasing or preventing the expression of the target protein. In this example, the
antisense technique was used to temporarily decrease the GPR39 expression in mouse,
which allowed the studies on the functions of the gene in metabolism and other behaviors.

(a). Methods:

1. The design and synthesis of antisense, missense nucleic acids and the
formulation of the solutions

By using the bio-information techniques, the antisense and the missense nucleic
acids were designed and synthesized for selected domains in the translation initiation
region or other regions in the cDNA of the gene. The obtained antisense molecules and
the missense molecules were respectively formulated into 0.5 1 g/ 1 | solutions in separate

tubes, which were marked and stored in refrigerator at -20° C before use.



10

15

20

25

30

1.3. Experiment Animals: 10 1.3.1. Inbred BALB/c mouse, male, 20-22g
weight, SPF grade, purchased from Shanghai Laboratory Animal Center,
Chinese Academy of Sciences. 1.3.2. Cross-bred population ICR mouse,
male, 20-22g weight, SPF grade, purchased from Shanghai Laboratory
Animal Center, Chinese Academy of Sciences. 15 Example 1
Investigation on the functions of GPR39 In this example, the functions of
GPR38jectiersindietarsing tinebaalidamgeitdehnique. The antisense
technique is based on the complementary matching between the base

pdifS. M & AIRIE RS RRHAPANYR ol biPS ARBREEN ALY BesBlbtEa(120 1 | per
20g (@pm@%ﬂtiwsm%@@gmﬁa@ggg 'Sl 9'&@{%%@ ‘i'%%%‘g%ﬁhgﬁ%ped cotton

A’transcript, and thereby decreasing or prevénting

ballexftelsiorediathé targégtgtesar to this spabzbls, dhvectiotissiGe e nmgweas made to
was used to temporarily decrease the GPR39 expression in mouse,

eXp%ﬁiHheéiﬁé\l\lg&iﬁé‘%ﬂkﬁ%%t%ﬁﬁé‘wHc‘-‘ﬂHHée&t_t%eg%'H% iR m%t’_HBBi%HiQﬁda hole was
drillgmﬁybﬁaﬁﬁ(}@ed@?'tm htfgjgvﬁ%ﬁlﬂnﬁ gF%Hﬁs?ngswﬁﬁéf? foor the test group),

antisense, missense nucleic acids and the formulation of the solutions By
salinesifigrtiiee ortrtd)noatinissectnmples pthfantisensatesl)l tes slisadysejected into the
nucleic acids were designed and synthesized for selected domains in the

'ateﬁ‘?‘éﬁgféﬁéﬁl iH_ﬁfé{fitﬁ']e &R Ih it ?@gm%ﬁrﬁmﬂ‘%m%‘{%%@n@iﬁ*ﬁé& Caution
shofIRBNERANHFUERIMQIRLYES 3 BRRAISSSIRE WRLCHES & Gon was finished,

respectively formulated into 0.5 u g/ u 1 solutions’n separate tubes,
the wiadhewses rredtkéor aadubsto8d seaefidgeraionang2 0@ efuteons@erEr&ing into the
Injection in Lateral Cerebral Ventricle The mouse were anaesthetized with

cerepogl BlssHAS LIRSt AANIBIENORYHED PH- den By Bisal/ Gakidny gauere put back

into ieashefdhs1_RnieRL MBS sterilized using 75% ethanol-dipped cotton 5
balls. At the median line slightly rear to the eye-balls, a section of

0.6-0.8mm was made to expose the skull. At 1mm rear to the skull suture
at one side to the median line, a hole was drilled by using needle, through

wﬁiM%?ﬁ’%’l’%{ﬁté@r@é solution (for the test group),

The experiments were carried out as previously reported ("Studies on four genes in
mouse for their effects on food intake, water intake and protein metabolism", Ao, Hong et
al, Acta Laboratorium Animalis Scientia Sinica, 10(1): 10-15, 2002). Briefly, every
experiment included 30 mice, which were divided into three groups being the test group,
the antisense group and the missense group, each group consisting of 10 animals. Each
stage in the experiment is detailed as follows.

3. 1. Adaptation:

After being obtained from the Center, the mice were allowed to adapt to the breeding
house for about two days. In the feeding chamber, the animals were let free access to food
and water, and were kept under natural day light from 6:00 AM to 6:00 PM (12 hours of
daylight).

3.2. Experiment:
In forenoon of Day 1, the mice after adaptation were randomly divided into three
groups, 10 animals each. Every mouse was weighed and numbered and then put into the

stainless steel metabolism chamber inside which a weighed feed box and a weighed water
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saline (for the control) or missense solution (for the control) was slowly
injected into the lateral cerebral ventricle using a Hamilton micro-syringe
in about 2-3 minutes. Caution 10 should be taken to avoid damage to the
vasculars nearby. When the injection was finished, the needle was left for

_ . o the s
ot e AL Rt P SRR R Ve

bagktHateathe mekalbdiBm chamidesswibe 3vbighabolsnd StielfeBdebox and the water
experiments were carried out as previously reported ("Studies on four

bottigeHeEsinvaBIESe!foF s adtrdetsTBATABER YR aRS, WaiwhIRtIREkAd HiReifhe feed box
e PP 55 RS S o A R e

werefaligiten infoDakes, griou pp drationthéntexa\g D wper2Ortpe aatisaneedata were then
] Lgr_oup and the missense group, each group consistin%%of 10 animals. Each
inp

tY8 i SRENBYISErImENRTEIne IR IS TRNERT2 B0 Y ARR SEAN: XfiasnoBMgignificant
diffcﬂ@@@‘?garﬁa SHIGHERET S TR _B?aﬁ”ﬁ’i‘rﬁé%‘[jiéﬂ HARLANRATRERWas done in

ouse out two days. In the feeding chamber, the animals were let
the dfeerremmes$ thefeodn 2lyand water, and were kept under natural day light
from 6:00 AM to 6:00 PM (12 hours of_daylight). 3.2. Experiment; In )
fofe o APbIoMAY91 FHE HAkSe HitePRAIEHAROR ARAY §aMBISRPBRIREEV fTiray. That is,

the HMRGaISQHY GERS: dok e alseqate EYEeMALEE Wag oY@ brenoon, and the

numbered and then put into the stainless steel metabolism chamber

intransideralhicie @ iorighladtkfakudnon dadvaszEigbdd thatsterh8doottle were
placed. The animals were let free to adapt to the chamber. At the same
ti

MEYF B9, TYE HRBIRRAUS RN A SRHE N HETISEY A YV aiseSinpiRd at Day 8 and
Day@tq‘?]éf"ﬁﬁ‘?rr‘f‘éﬂgﬂ?éjﬁ&@aé%%%?dﬂﬂ?efﬁ%qeip%ﬂ@%F@W@Wé&f‘tﬂlﬂﬁobservation on

Then, the feed box and the water box were refilled and weighed. The
the feztebolisre eeidcted and weighed. 5 In forenoon of Day 3, the operations
in Day 2 were repeated. The data were then input into a computer to

examine the differences among the groups. When no significant

4. Behavioral Tests

4.1. Open Field Behavior:

The whole test system was divided into 8 wells. Every time the mouse cut the
infrared in its movement, the meter would automatically record it, and then, have the data

statistically summarized.

4.2. Tail Flick Latency Test:

In the test, the light intensity was set at 88. The mouse was wrapped with cotton
cloth to expose the tail only, whereby the animal could be kept under capture without
being tortured. The tail about 1.5cm in length from the tip was put on a hole above a heat
radiation. Each test run three times, while the data from the latter two were used for

statistic analysis.

4.3. Hole-Board test:
The animal was put in to the Hole-Board meter. Number of hole-seeking in 5

minutes were determined.
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difference was observed, the first intracerebral injection in lateral ventricle
was done in the afternoon of the even day. In the following four days, the
operations as above were repeated everyday. That is, 10 the animal, the
feed box and the water bottle were weighted in the forenoon, and the
intracerebral injection in lateral ventricle was done in the afternoon. After
the five continuous daily injections, the injection was stopped at Day 8 and
Day 9stepeDuvimarssthe feed box and the water bottle were weighed. The
observation on the metabolism went on. 15 4. Behavioral Tests 4.1. Open

FRIGBRHAWR tIFﬁE‘WHOV@fegf @))gtéh‘? WHeNRAewhst @QNH]@.CE.Q@WW% finished.
The R ROYFSS ttﬂﬁo"?ﬁ@ﬁ]%sﬁcgﬁf%gve \t/}/]‘l?ler]f&%g%%eéﬁﬁ‘ﬁ'&%qﬁpt for about 1 minute.

automatically record It, statistica

Thesuthenawized wiag .dfsibfrlickddterstypl astl thehm des twiiredigbrifithSitheraghe mouse
set at 88. The mouse was wrapped with cotton cloth to expose the tail

stepBpl dwMBrébgAhaNFHRAEI CELRF HaE FiTRIRH CARRURS wigRotmmefdgly The animal
whotO&in%g ﬁ@ﬁaﬁcﬂpﬁuﬁﬁ@“éndﬁﬂg{@sfrgﬂthﬂquéﬁﬁélP%;% RlGted as trained

above a heat radiation. Each test run three times, while the data from the
comiadtentvandveue hesadifin dtatisitadodilysichaBbeto24Buand teser 3thd meouse was put
animal was put in to the Hole-Board meter. Number of hole-seeking in

5
bac‘ﬁﬂﬂﬁﬁé@%\/@?@d@ﬂgrmmga?‘ﬂil"&?ﬂ.‘@t@ﬁlmq‘egﬂ%iﬁi%@ﬁw{‘t%ﬁ]ﬁﬂjma' being
bacli"’&%uf?\éns{@? SN&’fiﬁj&ysﬂﬁé%g‘ﬁd(ﬁﬁqmg‘%’(‘fﬁfﬁe@?ifrtﬁgqes-{%g‘%‘b%%ted 48 hours

was put into the plastic Ste wn chamber and let adapt for about 1

latemnandtéhe Sifirenashrecoalese was driven onto the step, and the board was
electrified. When the mouse stepped down, it got an electric shock and
retreated onto the step immediately. The animal

5. Process of the Tests

On Day 1 and Day 2, the mice were allowed to adapt to the environment inside the
metabolism chamber and the manners of feeding and watering. On Days 3, 4, 5, 6, 7,
intracerebral injection in lateral ventricle was done on a daily basis. From Day 1 to Day 9,

the metabolism of the animals were monitored. On Day 8, behavioral tests were run.

6. Statistic Analysis

Statistic analysis of the data was ran with the Prism software.

(b) Results:

1. Changes In Food Intake In The Metabolism Experiment

The comparison on food intake between the test group of BALB/C mice and the control
groups was shown in figure 1. After receiving the intracerebral injection in lateral
ventricle, mice in three groups all showed a decrease in food intake due to the anesthesia
and the surgery. With the subsequent injections, the food intake went up in the control
groups, while kept going down in the test group and reached the bottom on Day 5, which
showed a significant difference from the control group receiving saline. After the fifth
injection, the food intakes in three groups reverted to equivalent levels.

The comparison on food intake between the test group of ICR mice and the control
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who did not step down within 3 minutes after the shock was evaluated as
trained competent and put back into the metabolism chamber. 24 hours
later, the mouse was put back onto the step, and the board was not
galvanized. The time between the animal being 10 back onto the step and

i ' r d t s.re lat .
oro AR e X SRS A e o
grouinshoueel weignificame dereadait fodhéneake e btimsiseptinizoh %o the control groups.

metabolism chamber and the manners of feeding and watering. On Days

As oW D, the ftesleconrafTRTRAGAS YR P28l WAy CRs O decBReaciany vs. saline
aro2pisn BiomH AN 193819 e metahpim of the animals were

nitored. On Day ehavioral test e run. 6. Statistic Analysis 20
Statistic analysis of the data was ran with the Prism software. (b) Results:
1. Changes In Food Intake In The Metabolism Experiment The

cmpaRRaRest %@Gﬁﬂﬁiw%etwee_n the test group of BALB/C mice and
thﬁw@%g %ﬁ%%fﬁ?lmﬂ‘%&ﬁé@ﬂﬁﬂe ﬁﬁﬂw&celvmg the

intracerebral injection in"lateral ventricle; mice in three groups all showed

aapparensdigedibidiintakdl doattott e @oestheStailgndithe suxgeoptevtith fhees of daily

subsequent injections, the food intake went up in the control groups,
excr%m@/&&p&@d I BUOIA éj%ggt'am(?gached the bottom on Day 5,
which shawed deiapilicantgefsranse BRTINE FRASIRURA 'REFVIBIT test did not
saline. After the fifth 30 Tnjection, the food intakes in three groups
showesrgmiéidaiat difteverieed devaig. thtigroapsparison on food intake between the
test group of ICR mice and the control -15 groups was shown in figure 2.
The injection started in all groups at Day 3. The antisense group showed
asigpiravislegreass in food intake at day 6 in comparison to the control
groups. As shown by the t-test, the differences were significant (P<0.05,
aftiseRsergnoud wsbEaline group; p<0.01, antisense group vs. missense

gr'lorlljgbger%'F'ib\quaBreehnatv%g?essEie\i/g%/run after the 5 injections. The time of the test was set
to be 1 hour, and the data of the second half hour was statically analyzed. The results obtained
with the ICR mouse were shown in Figure 4. As shown by the t-test, the difference between
the antisense group and either of the control groups was significant (P<0.05, antisense vs. saline;
P<0.05, antisense vs. missense). The results shown that the rearing number in the test group is

higher than in the control, indicating a higher mobility than the control.

3.2. Tail Flick test

The Tail Flick test was run immediately after the Open Field Behavior test. The results
obtained with ICR mouse were shown in figure 5. The mice in the test group is less
sensitive to pains, suggesting a decrease in pain sensitivity. As shown by the t-test, the
difference between the antisense group and either of the control groups was significant (P<0.05,

antisense vs. saline; P<0.05, antisense vs. missense).

Discussion
The results shown that, when the expression of GPR39 gene is down-regulated, the

food intake by the mice in the test group significantly decreases, while the apparent
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The apparent digestibility was calculated by the formula: apparent
digestibility = (N content in protein of daily intake - N content in feces of
daily excretion)/ N content in protein of daily intake X 100%. 10 The
results in the three groups of BALB/c mice were shown in figure 3. T test

. di ) ignifi i n .3 B i
oS, PO SO R T ST 0 B Y svoest v
GPRAeyéhe, whigrtgpsesiée dtnaenof itind lestlvasisaicéothe dppetite amdnibese, while the
data of the second half hour was statically analyzed. The results obtained

Over\/\ﬁﬁﬁ”t%!@]@m@n@\ﬁ@% |§I§8VVPI 0ResiEVire 4. As shown by the t-test, the
difiRrenGRiRSaeR e BOUSERsR & ofh%ﬁ?ﬂ‘?eegﬁigg tggn_%OQfEB' gbAtfButes to the

was significant (P<0.05, antisense vs. saline; ntisense vs.
rearimigdenaejoil hed gslilt sshsivwni thattheg emang isuwdsendon tienéest dheupudies, which

20 higher than in the control, indicating a higher mobility than the control.
may$hoidy ke e rlipihicR \ﬂ?ag‘ﬁm%ﬁﬁ?ém@t f9tafter the Open

Figld, Reh ‘fi‘?{sF‘?éie\T#f%;?et%J'féo&-tﬂﬁ' egsr éhhéﬁ&?ﬁ?%%\x)’ﬁrﬁ] @WBshts, GPR39

figure 5. The mice In the“test group IS S sensitive to pains,
shossigpuestisia @ v areasdavepepmsean sifiwbigAs shivalhi by thegstest, therapy of obesity.
difference between the antisense group and either of the control grou

Me%'%@%iﬁ%?@é.%ﬁ”%%rﬁ R 98RRrY: 10 BY R R R %‘!‘f% will make it

pos%@@?@&u@%&'@ﬂ?ﬂy%%ﬁ&ﬂé SEIFSERNNIRAGINIGR 1R SERERROGENe plays in
GPR39 gene is down-regulated, the food intake by the mice in the test

the grathpvsigroficaediyl aleone ase SoothilentlakeajEaremit - béeatigéstipiligndessoodt and its
significantly differs among the groups. This may suggest that GPR39

endopEnoUuR HANHNAS A BESP LN AareeNREn S M LsheaRd implesidar biology is

yet Mg fhe over expression of which may lead to obesity. Meanwhile,
behavior tests showed that the GPR39 gene also contributes to the 5
rearing behavior and pain sensitivity. Urine analysis was not done in the
studies, which may slightly influence the statistic results of the

metA9REtests.
Composition of GPR39 protein

Recombinant GPR39  protein, lactose, Crospovidone (cross linking
polyvinylpyrrolidone) (the International Special Product Compnay, "ISP™), aspartame
(The NutraSweet Company) in the amounts as shown in the following table were mixed to
homogeneity. The obtained mixture was sifted twice through a 40-mesh screen. 10%
starch slurry was added as appropriate to prepare a soft material. The soft material was
extruded through a 20-mesh screen to give wet granules. The obtained wet granules were
put into a dry enamel plate, and dried at 70°C for 2 hrs in a thermostatic blast oven. The
dried granules were weighted. Magnesium stearate was added in an amount of 1wt%
based on the weight of the dried granules. The obtained homogeneous mixture was
pressed into 1000 tablets using the ZDY-8 mono-stroke tablet presser (Shanghai Far-East
Pharmaceutical Equipment, Model ZDY —8) to provide oral disintegratable tablet of
GPR309 protein.
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In view of its relevancy to food-intake regulation as shown in the results,
GPR39 shows promising value in development of weigh-controlling drugs
and therapy of obesity. Medication to inhibit the expression of the gene or
to antagonize its products will make it 10 possible to reduce weight by
appetite suppression. Up till now, the roles this gene plays in the pathway
of regulation Ofh {pediiNgke has not/been fully UndelgiRggh@nd Its
endogenous ligands has not been known. More work in cytology and
moleculaiiR89\Protsia; dfed. 15 Example 2 Comp8sition of GPR39
protein Hecom{&@t Hﬁ'mdu protein, factose, Crospoyggne (Cross finking
polyvinylpyrrolidone) (the International Special Product Compnay, "ISP"),
aspartam@f@‘ﬂ'f@NdﬂﬂS\Mé@mCompany) in the amount4&s shown in the
following tat Ti o 20-homogeneity. The obtaganed mixture was
sifted twice t (;ﬁl’Jr"t('] e, ?érhj'esh screen. 10% starch sluﬁv was added as
appropfate tcsmaqheﬁmargogrmterlal The soft materialvas extruded
thrcnnh a20-mesh screen-to-give wet granu!es_ The obtainedwet
grahules Wéﬁénﬁﬂymtétﬁaﬁﬁ‘?enamel plate, and dried ®¥¥6C for 2 hrsin a
thermostatic bfastoven. The dried granutes were weighted. Magnesium
stearate was added in an amount of Iwt% 25 based on the weight of the

dred nule ined.h neous mixture esse

056 B oh T B SR LR & PR e product or &
pharfnfcE@staP Bgenmacesiinah Eafdementa hdaseh Al XS sigrermddr afahppetite loss due

disintegratable tablet of GPR39 protein. 30 17 Ingredients Amounts

to agreRBY P dteithegRapUbEL e @bseogexia. 1T50CYeBEerTddtMplaimnw appetite loss
tooK ﬁparteb%(—% gdamb%s]ig%fs{\?vrf:h Sllga}// gn%r%%g tablet once. A week later, the two

volunteers reported enhancement in food intake.

All the references are incorporated by reference in their entirety. It should be
understood that in view of the description in the above, the possible changes and
modifications not going away from the spirits and concept of the invention will be
obvious to one skilled in the art, and should all be contemplated as falling with the scope

of the invention that is only defined by the claims as follows.
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Magnesium stearate Iwt% The obtained oral disintegratable tablets may
be used as either a health product or a pharmaceutical agent to enhance
food intake in patients suffering from appetite loss due 5 to asthenia or in
the population of anorexia. Two volunteers complaining appetite loss took
the tablet on a basis of twice a day and one tablet once. A week later, the
WhaWe cphetgers reported enhancement in food intake. All the references
are incorporated by reference in their entirety. It should be 10 understood
that in view of the description in the above, the possible changes and
mbdileatiohsnBtagome ial e P38 tRecspifito ari cageeist oirthantagentidnthereof in
manW-"cthreOb io%sengtﬁnerésé( ”(l:(?doirnath(:ﬁaarrt a%nﬂ“spa uéd allc%(?tcoonnﬁp Ia{ﬁgtﬁ]s appetite
e iNg Wi the scope o the mverﬁlon%a IS only detned y the dfame as ap
or piollawissithdtWited wmahainagd is: 1. Use of a mammalian GPR39 protein or
an agonist or antagonist thereof in 5 manufacture of a health product or a
pRarhhgcEBRiAHCCEHPD SiticHBR régWARFR] b i dop pdim asensitalng@mgosition or

heal%?”r]g]dﬁlaz?gmhﬁrvssé% %ng‘redlg‘rgdt%ﬁlﬁmél ’aw%%rrﬁ'%ht%és 6H%m alian, GPR39 protein
pharmaceutical composition or health product comprises a safe and
and afferiivexasnagnll gl peasmealiaergtR39 protein and a

pharmaceutically acceptable carrier; or 10 the said pharmaceutical

cohspasttibRasMaeaiticatsaRR e Hpise S eakbferany @rferane semiotate and effective
a ni li rotein.an har euti .
amo A A S A R R PR DA RIR ARE Wiiaceuticatly
accepratginosratan animal origin selected from the group consisting of human
bein%iiéat and mice. 15 4. The use accordin&téo claim 1, wherein the

pRarhh8ceshiGareEHHbIRiIGHBR Hoalthefrouiie &its%ksesoisendprBYN animal origin
n i f -9 9 n tal. weight of the
sele@é%%@sﬂﬁ@r% @%{2’1 8@3%1@@ r@i\r@ﬁ%@%§ \Sv%%ﬁgrﬁ{th%'health product
odphaemaseataaidicompaddion is e feimmtselphtechficsutite guooposition or health
consisting of tablet, calgsule, granule or

product comprises the GPR39 protein in an amount of 0.01-90 wt% based on the total

weight of the composition.

5. The use according to claim 1, wherein the health product or pharmaceutical
composition is in a form selected from the group consisting of tablet, capsule, granule or
solution.

6. A health product or pharmaceutical composition for suppressing appetite or
decreasing pain sensitivity, comprising a safe and effective amount of an antagonist of a
mammalian GPR39 protein and a bromatologically or pharmaceutically acceptable carrier.

7. A method for screening for a candidate agent for suppressing appetite or
decreasing pain sensitivity, comprising the steps of:

a) producing a GPR39 protein-expressing cell line by inserting a cDNA of a GPR39
gene into an expression vector and transfecting a mammalian cell line with the obtained
expression vector;

b) adding a test compound into a culture of the GPR39 protein-expressing cell line
obtained in step a), and detecting changes in the expression of GPR39 protein,

wherein a compound that inhibits increase in the expression of GPR39 protein is

identified as a candidate agent for suppressing appetite or decreasing pain sensitivity.
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20 solution. 6. A health product or pharmaceutical composition for
suppressing appetite or decreasing pain sensitivity, comprising a safe
and effective amount of an antagonist of a mammalian GPR39 protein
and a bromatologically or pharmaceutically acceptable carrier. 7. A
”’s?”ﬁ%f%é%@&l’&‘#@%oa Er%ﬂﬂ'dﬁtﬁvﬂgﬁﬂhf?ﬁét@fﬁ)z%g'@%ﬁeqﬂeﬂ&% %h 2Mhino acid
decreasing pain sensilivity, comprising the steps of: a) producing a
seqUei838 peofeinkexpSERing t&ll:lineduyrieserting a cODNA of a GPR39 gene
into an expression vector and transfecting a mammalian cell line with the.

oBtaMe@edifetyiott RERNY HPhdHIRYE Hde cRFRpbdRt AtBAACNAUARRATIte Or pain

? -0fein: ing cell line 30 obtained in step a), and
sens&?ﬁ{(ﬂ?ﬁg C aﬁéﬁe@tlﬁé(tgfeg@ig%ssion of GPR39 protein, wherein a

cainpadng itiphiIEHRBY ipcoesiaeciptiesseaxp resbidmediyGRE3Amy ateDNA of a GPR39

identified as a candidate agent for suppressing appetite or decreasin )
9eNG HHOSBR SHDATSS LA W CHPIe Ak LERMIREHBA S cRAM MU Feth tHe G\Fbaiéﬁe obtained
expr@%@‘SW $5@n amino acid sequence as set forth in SEQ ID NO: 2, 4 or 6.

9. A method for screening for a candidate agent for enhancing appetite or
painaseingjtivitystcoonguming tinéosteps it S af) theo BRRIY PG RRBOXpressing cell line
protein-expressing cell line by inserting a cDNA of a GPR39 _gene into an

obtad Wé&é@r? fac _afif&%ﬁgfébaﬂgea HdRfBREFS S Iﬁfe% gherotein,
OQIRNER S*PERTTRMY SRR RhANCHEG RIESLEIN RN BRI B BR protein s
the GPR39 protein-expressing cell line obtained in step a), and detecting
identieatpesadrcdhdidafmraegsianof GRRRINy amiatitOovpeneiseastdbmpound that
enhances increase in the expression of GPR protein is identified as a

cAfllidREs U5eACFOF RSB b St e e SABR 3R, PrRje i Bassan amino acid

seqURTRR'HNG{PSIAIT SeMhareigdhe GRIRFY protein has an amino acid
sequence as set forth ih SEQ ID NO: 2, 4 or 6. -20



