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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 ﬂhféQﬁHl‘-ig@ﬂ@ﬁﬁQoml 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
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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 protein
and Egﬁﬁ‘%’m ﬁ.Rﬁ?e%ﬁ',rha@ddg?i}é? e'?orﬁﬂldlﬁ%%'l(yr r‘?g'ﬁess&%%e\cvith appetite and
ject of the invention is to provide a pharmaceutical composition or a
paintfegllitly pseductdeoplapmngl i dAtRRS Ioprbietvntrarobgoutitcdrantagofisting.
thereof. 10 In the first aspect, the invention provides a use of a
mammalian GPR39 protein or an agonist or antagonist thereof in
"E‘BH{E\‘?{%E? fﬁeal Hgajmqp]roduct or a pharmaceutical composition for
regulating appetite or pain sensitivity in a mammal. In one embodiment of
tHEhgreémtiponthelgedd phtieniaventioal isamposiiidan aro aypasies r@lesafe pnetein 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 drRRBIRAMH bR Srsfeiatiyethe @{H%W%@iﬁrﬁﬁﬁﬁbﬂ%rﬁé@ﬁi@ﬁ B9acceptable

protein, an antisense nucleotide or an IRNA of a GRP39 gene. -
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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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 GPR39 gene into an

expr, Vv , - .

RS IR AR LA M i 15 o
agerthIGRhBEs sirnfaipetieressitgeasithdipairodaditadtin wisiphagoaupdisksteetistgps of:

changes in the ex$ression of GPR39 protein, wherein a compound that

inhitiEe HEIBESE ﬁ%gé%(ﬁrté%%*%??@lﬂgzﬁg]bl‘B"i%iHMé'”ﬁféHﬂﬁe@ HINA of a GPR39

idat f ite-ord ' iNSERSItIVity - .
oo o s SRR ool EE Wil o otained
expressjoenge s set forth in SEQ ID NO: 2, 4 or 6. In the forth aspect, the
invention provides a method for screening for a candidate agent for ]
eRhAHERY é’pﬁéiit@m%&iﬂdséﬂgimw!tHB?n%?iQ?ﬁgQﬁB%?eBEO%?!'E?Xpress'ng cell line
obtafEf 508 VAU SHATRRS 9 (R IPF BB EseA! 2
GPR39 15 gene into an expression vector and transfecting a mammalian
celhlegnei nvithdtve mdotath el te ki s oim meeker;df) thddexg r@dsishcomMBERED protein is
. into a culture of the GPR39 protein-expressing.cell line obtained in step. . .
idengifieghas rOATHEAH ARBRISTRY WP RAESFE BRPSHESFIR S6G5PERATY R RERSH VLY.
COmpRAG AL ARNANGES, AALCERR 86 IR RIPIRESIANGRR REAIIBydhce as set forth
expression is identified as a candidate agent for enhancing appetite or
in Spar Badsitivity. dn &. preferred embodiment, the GPR39 protein has an
amino acid sequence as set_forth in SEQ ID NO: 2, 4 or 6. Brief

DBJBAJAEA BIRAL AIGARERUORBIRYdeS AIRAIIRE LehskeRUAG FPfobgandidate agent
for éHFF"éﬂ%i%t‘é’ﬁ?é?iEB%F‘?ﬁiHr%iﬂbﬁ%k%ﬁdﬂgiﬁgﬁ‘ﬁg s egptrol groups.

The x-axis represents the days, and the y-axisrepresents the mean of

dajlypfoddaimegleeGri Ba8hpootrip-eapsistimy ak A imécley T itijeg thocDibl fhef a GPR39

three groups of animals started at day 3. As shown, the antisense . i
e R B 5 o B RN rbaBo ShE et T CHGTAHER BB the obtained

epr&%@’oWV’éﬁoﬁ‘? 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.
s&lred drogip) €4t acenP anmdvn theacottpegisbriren G B it e tevepaesthrg cell line
est group of ICR mice and
obtatlnedqn st%p a), and o'letectrllng 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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-3 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 animals started at Day 3 for all three groups. As

shown, the antisense group showed a significant decrease in food intake

' I rQl . ow - +the .

the G B R BV R e of ity
foodpmEh k4. i mBtiske gBEUPT OO ISiNgN S L0 FRI cgr o) i tjigtith 3ctievm imalnstansd at Day 3

of apparent digestibility in the three groups of BALB/c mice. T test did not

for alh#iaigifieart LershdBs aRHERFAEQuIRBAVEha Hppiert drRfasatsiig food intake

| e formula: anparent digesyibility = in .
at d%é%eﬁf § |§/H|Sr?t}jatk% t 'ng#@rgﬁ@r?tuﬁq égmaﬁ% é%rg-?%%?wdlfferences were
signiftaietn{fr (Oo3teamibdetiadygiakesx. 1a0%e. Gigupe p<Sholysatitiserempesigons. missense

on rearing behavior between the test group of ICR mice and the control
grouBloup. The y-axis represents the mean of rearing numbers in each

gfayRr 30 \R}Eﬂ‘ﬁé)ﬁﬁ%‘?] ARk BRIMIANTh WRSHRE & OOALB/C mice. T
Tﬁeagata o?ct)he secon %ﬁﬁ%ﬁr was @%gﬁcalfgan%z@g ?rs%%)ové\;ﬁ%y ¢ mice

test tiid tatesthtve diffeifécer deffereancthamotigehsegguopp aind Hppmtber digdstibility was
control groups was significant (P<0.05, antisense vs. saline; P<0.

05, . .
caloyaach Réch TorudanseparepiHiosstRUIY téesamenh herpiiERbdalydntake — N
contéitriEcLS Branies- KRRy N eBFRSRNED ORI &Ll aHeAN0tQ08S; and

the y-axis represents the mean tail flicking latency in éach group. As
slvaguneby shevistedist, chenphficoanae feetingdrethei anbistvessn dgneupsagepedrICR mice
of the control 20 groups was significant (P<0.05, antisense vs. saline;

and ﬁ‘@d?@'g,r%{ngir%s_ %_yﬁ@géﬁg&%gifdye 5‘@%@’5 r%wiﬁﬂmpgﬁt%each groups. The
time!BY BIIOR AT ERIBNAINTEASMR Sirdian Antlf HREURRS AT eI BRIF hour was

gene in various animal behavior models have been done by the present
statitalignanedy ZdrphAisinbbyyit iy fohmd-tésit GP Rigferatdsheivaderdhia dmtisense group and

... regulation of food intake and pain sensitivity. The present invention is .
et i G BRL QHOURSHE S8 HHERR (S R 4o B G rggisense vs

missBH&d§iC acid of a GPR39 gene were designed and synthesized using the
bio-information analysis. The nucleotides were injected into the lateral 30
véngrictes shioms tixerbsalts &t thedetbFiokddstiosdtd U R Ridgerilide x-axis represents

e QISISRAGE, Each Sxpnent nduded (ee QIOUES) LR e BT Sacn roup

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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-4 saline control group. The differences between the test group and the
control groups in the animal behavior studies were monitored. The said
behavior tests include the Open Field Behavior test, the Hole-Board test,
the Tail Flick test and the Step-down test. The results show that the food

salifB Bl tg%[ﬁﬁﬂﬁ@%f?@éﬁ&”ﬁ%@% Wt&?{%ﬁ@@p PO RHBE groups in the

Open Field Behavior test, the rearing number in the test group was
aninsibiélcavity Highes there theooiorted! grbeipsichrizkhavhos Tedtslioklwest tiegeOpen Field

oo AL B P R

SR EERIRY Qrfcﬁlpﬁﬁéitteth@rfdﬁﬁrﬁ%i@gimﬁ%af&gg?&ﬁbimnﬁgﬂiﬁé&ﬂtﬂﬁi@ss than the

stimuli in mouse. In other words, when normally expressed, this gene

conteahiridhec©perttidetd g3gheviontest thib trhiima ke mhebifityharieshgiaup was significantly

g B A RISl AR e 0 e e
grouROlY BRAHEEHIRL ISP TRGRGHd TYRAOUARYHEMSUbEsARNG tRRIPRINE of GPR39 gene
system and has an amino acid sequence at least 80%, preferably 85%,

resulisdrea1 B ppedesiabl poapcidientcdnoicasintold gearsng end PRSI vty t@patn stimuli in
rat or, mouse. Also ﬁctive fraéme ts, conservative

g |
mouse AT T AT B SR RLESar s s 6P AL i o geguiation on

foodAFRERAHBIARELIhd e RkAIESfyence and the amino acid sequence of
the mouse GPR39 protein were shown in SEQ ID NOs:1 and 2.

(GenBank accession number: BC 085285) 20 The DNA sequence and the

amino acid uence of the hum PR39, in were shown i -
G e B e e G S A G polypeprice

are §REHPARGADR thamisRarlg 360 giiopRbtitR el RRSRII&INiWelgrious systems
shown in SEQ ID NOs:5 and 6. (GenBank accession number: XM

incltziia%?@ wvﬁwwmha@mwgwgcmigéﬁgbm%étﬂeﬁﬁwpgfbpprei_grabIy 85%, more
prerIEI G GO LR BOIONS 0. 6, 112 BUSE cOUISIPATAMI AL IR e Also,

eas € structure’ and the dis on'o e mousé

actiRreigimengoesishattive FORp3ptRIiat RaviRied heidaPriiter ®PREYYAre also useful
and pain sensitivity. Accordingly, the human GPR39 protein is also

in thegiesaei iyesdiPfibute to the appetite-regulation and pain
ST SSER 30 T B SRR B S5 St v

shovatrplgEatinn NesanahinaniGested anstsynihelintaneBoddsesHCR

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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-5 amplification, primers can be designed according to the known
sequences, especially the Open Reading Frame (ORF) of the human
GPR39 and the mouse GPR39, and the templates may be cDNA library
commercially available or prepared by conventional method in the art.

amplifeRidhepHRRIFE Hapa 8RS ErSIORIGINGH LM, aRRUISRHR @ SQIPEASRY the Open

is long, two or more rounds of 5 PCR amplifications may be needed, and
Readkenftemer(@BEjsdfdhe baotandtRBS head e opvise B PRI dndtththtemplates may be

cDN S TP LRI O LA BT IR ar. Then, the
desi BRCS RIOBRAHEIT YRHIATIVIRER. I REARRRIYRAEN AN BPFhore rounds of

cell. Then the sequence is recovered from the proliferated host cells using
PCR1anplifiesttimsanaycheiogsssdranthérgnhibespepastefrosspedhalutitls sitoappropriately

., opes, can be produced by synthesis. Typically, several small fragments
Ilnk%{fénggmﬁgg{fgg’sg%%n linked together into a long sequence.

Conentie e ke SEBIRAFRA, SNPGRS QPN AREUARIESTBINEN Sroduced by
and derivatives of the present invention can be fully synthesized. Then,

recotheiynithethasy. hiswally osreeh cequencdis alsnedrbtacedenios wiriduks DA transformed

. molecules (e.q,, vectors) and cells known in the art. Additiopall tation .
0 o0 oo HE > FABRSeir sBRURES o Ahefifodl QY LETE R cols using
conVeitiRA ekpigulsthe invention can be produced by introducing an

encoding sequence of the said protein into a suitable host cell, incubating

tHeugbis, thvisgasenaescespsatiitip thfosharp pssicarobeHs WRea Py sytihess. Typically,

the cells and then isolating and purifying the, 2Q protein fram the culture,

seveld A R L e eoB il e BRI T iRnce.
theusriAto ShE BN A rshtflisactly dRERARG 2RI D ieETMPARIMBEIP FQRIaHNNEhd derivatives
the said encoding sequence. The GPR39 protein or polypeptide of the

of thewpeeReoih iaMeNteT dam Reafid s pBIRSERRSING Nerbl taRrity esizediflkA seuence may be

. curing disorders such as appetite loss due to impair r lack of 25 -
e T KN BAPRAE 55 S RO B RS P pgronaty,

mutatRefnag b RIRRRICEE RIS M) HotbFrseqineeipy antihadiesmpdyreptides
or other ligands that promote the functions of GPR39. The expressed

rebim@RBRP GIeiglo nbita davepdaiseanodscrseryser fapiasadicingsan encoding
seqU%Sn;(]:?tité]fsrtﬁo%eéég%aélgo@%%ﬁt? 80%%%@@%&0%%%I(?ntpl%[a%crz]tév%gscta% 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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30 In another aspect, the invention also includes polyclonal and
monoclonal antibodies, preferably monoclonal antibodies, which are
specific for a polypeptides encoded by a GPR39 -6 DNA or fragments
thereof. By "specific”, it means that the antibody binds to a GPR39 gene

DNAR'sgh AL aURest BieregbchiefeiaRixatiaRritRo dniinds NRICRR3EPR39 gene

gene product or a fragment thereof, while substantially not recognizing or
prodoitidin g toragaslentalte eaatig @rédenatdie dbre anisoily théngsetseatGRBfiganehegroduct or a
antibo ﬁjéeem Clu%‘ the Iecu sthat bind ta and 5 blpck the GPR3

E T RACY 1At J5SRIPIAIRKCPE 'qugctf(?nér evant antigenic
mol&51595393\59Fﬁtﬁﬂ@%r@%ﬁfﬁ?&ﬁwﬂvﬁt'%lm%eﬁﬂ%@’ﬂllﬁé R IBHAES that bind to and

monoclonal or polyclonal antibodies but also the immunologically-active
blockiritip 6sRRBAgrEaesAchadsotte Fatboditsclifat) Moy digiaréaresihe dunetions of GPR39
chains, the light chains and the chimeric antibodies such as a chimeric 10
pmt%{ﬂﬁbody comprising the binding specificity of a murine origin in a frame of

atiensesenginvehisraEnstis it BifyPIRShiatiRBHBRISGH] BE ﬂégﬁgg&\ antibodies

by various techniques known in the art. For example, a purified G
but @metﬂamdmmqiggimi@eﬁatlﬁ@g&ﬂ@mgscafmalgmm@nw@nrmdhe dralinpnaihe (Fab),

o A R b« i
antlbméﬁmﬁr@'\*@fﬂé B?nﬁ%@rﬁ@éﬁ%ﬁw&%qﬁﬁnﬁé’@ri@iﬁﬂﬁ%l(?%ﬁélﬂf'ﬁ%'%r%ngm

the invention can be prepared using the hybridoma technique (Kohler et _
all hewntivoaigaundhe erzsentlioyentiansaiebitny erased by M&Bmlmmques known in

Antl dies and, T Cell Hybr ElseV|er 1981). The ant|
the B oA TSIE o B v R Tt RHE 4 e G Tt can be
admihR R 38 Q@@ﬁlﬁf&dtéﬁtrﬁfu@ REENGdCLRL N MOP YPoB,/ErHaH] @ﬁﬁbodles. Slmllarly, cells
conventional immunological techniques. The said fragments 20 or

expragsnging-t? fu edahmitkgifapieanicciaamsip Hassnussgolgjepnideize animals to

nthesizer. Th antlbodl inding t odlfled form of § GPR39
prod i et B T R e DN D e wsing e

hybr%?ﬁ@t@&ﬁﬁﬁd@mm&fﬁ@wﬂp, Ells (8- 9mfurel). sviae tlganthadiRsling et al., |
nding to a post-translationally modified form (e.g., glycosylated or
MOF}@ﬁb}ﬂ@%&lﬁtéaﬂh@ﬁn@Péaﬁ Gelkttylidapysinrliavieindl e dAfHhhId betangibodies of the

T S TP ot o
a hutaadetieciitheoRRAYiprateirdnaiiopsy isRecHORGical 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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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 30 Freund's adjuvant, can be
used to enhance the immune response. The substances that interact with
antalfdRiSE RER BECHHHAIRE!Y6lISSdBRIRY PR RERRIRS RN the DARRAIGRIHS FRntion. In a
e obtained in screening processes using the protein of the invention. In a
screayuirge pingeps ptasexdomixapRRIVGRRIO paydia atdgdintudal ddoilogy sassay, and the

cher Lo HF A PR LEPAEEET e oLl HUREclBelts DIESENEs of a tst

comBEHRETTRE Whethel theisRmPArRFHSRANRIYNToditonaha@smst. Additionally or

alternatively, a test compound may be administered to an animal in
alteroetivisliyatéoitestittpthpo R RGY phetadtminisiated dhanyesiimalpiveticendiiehtion with the

in sensitivity were detected to determine whether the compound is i
GPRED BRI Tk B AR EOPGULE, T70 PHRACDR AL SR Grlerie g9 determine
whe@@ﬂ%ﬂﬁﬂdﬁ%@i%@bt@‘é%}@ﬁi@_é@ﬁé@-ﬁh%t.mamm?"an animal cell

line to produce a cell line characterized in high expression of GPR39 10

protgherTihe eRPrassitaaFrRRY gaemay tadnsbitta defealslitiedivettiento transfect a
be utilized as a target in search for a ent activating pr inhibiting the.
mamgsishe AVRal oo 1 Kupioget SRl E R T I PrherSing of GPRa9
protéife TASegielischaaRsdhbrote MRS hespiarfiate M HUTRAYASHOMIANRA as a target in
the GPR39 expression may then be identified as a candidate agent for

sear¢retarma)|agendpaaiing arimubhkIgvitg RRIAN IR SnteshieiinpnyBdecan be added

. ._expressio ay then be identified as a 15 idate agent for .

into g D e e P e R SR R prmaggne promoting

the GIRBSLRPRBIAGOAISY WGP KENGeIRIfR] IBY PRI dMBaf nE TN tpEaIRg! I6ss of appetite
therapy, will provide different effects. Usually, these substances are

or ingensifividy (oithaANsomvidlaconse ok ipBaltaaeeUBesing doagpiagilebe identified as a
queous (Ez%rrier at a suitable tt:)H depending on the nature of the
can e ét(%

(':omep%eer:‘nté) R RR S PMaI RRd the Asture of the diseases to 20 be

treated PRBOpHyt@RostIdd &y [arihi ikefe Eab AP WhRId it Becbi@ing to the invention,

formulated pharmaceutical composition then can be administrated via
wheihgeminsgatad ifrhasapisWELIBEidre diféeranil @feeisickiskalis dhesgysubstances are

other suitable routs that can ily determin hysician. Th :

o A B8 R A o A e s

pH @&pépamgforIrrnretite oF inseosipuitynie Pains fésrladaiipRNAIRNES A8 diseases to
treating loss of appetite can be used

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

_8_
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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

formLTHE! RS AN ErjRLEHBleSRIHICRIBIUCeFRNIE WRISSuINOGBEIDN &hanas of B?S/Slologlcal

combination thereof. The pharmaceutical formulation should be adapted
saling erdandnlstrani@omtainésy @h@:cpﬂeaamhcmenmmmmmmmf stemdiave tgzhmiques. The
formulated into an in ectablea%rm with.a sw table agueous

pha@ﬂgﬂgﬁg CATROST PR BB iR Eal HECHPLE SAUHHAN & Hﬂﬂfﬁ ARLs Q8 capsules are
preféRBIPINRERFEIPIBRNS) ReiNe Tandar leehRiadgse Tihgrelidimacaidis@listrated in a

compositions such as the injectable solution, solution, tablets or capsules
therapeutnaltyrefibeiive panedninelgr, StenieabontlBidng Thebagtiperikgrodibnwigight per day.

o A SR S RO SR R vereut

agerifde invention can be used in combination with other therapeutic agents.
By using the pharmaceutical composition, a safe and effective amount of
tr@mmsgtrpr@tmm&@t@ﬁtagmmmmgmmfesmhﬁffmtm@mant of the GPR39
icall the safe d 1P effective amount is at e r
%L cally, the safe and

mal. T
pmﬂﬂ/l?éf) d |Iggr%]t' ('J?e WISKAEA1E ARS8
effediOBlAAGRR: E’rzﬁfﬁr@@%éh? @MAyRgraPR @RI ile HOP wedke th@ﬁ')ébout 10 mg/kg

weight. Of course, a precise amount depends upon various factors _
bOdyn&ﬂ!ﬂfﬁgf"tﬁ@%mé@oP@dﬁ‘ﬁhiﬁrﬁtﬁ)@maﬁlﬁt MayheafbostAus Bi0uekg body weight. Of

o ALY PRGN A L8 DU A STATIRL s g gomiisrtion

and BRNRARArapuSBN R &apieadde traal abnesmabing!ueraifrrali®y. a clinician.

development or metabolism due to impaired expression of GPR39 or
eRot¥BuRierttehabirid 3 Macale GPrwed prdbenpiesheatsamideiosenss therapy can

recombi inan V|ral veg harb GPR ene have been reporte
ve S e ROt AT et RER ARG e tp impaired

expr@%@o@a |!ﬂQ§PRIBJ wiheshrissthandfamsiaired oinigagtruitePRIEratBiddIarhe construction
methods for introducing a polynucleotide into tissues or cells include direct

of rﬁﬁ‘}@&bl@ﬁ“bf/tf?é WW@&]@W@%%Dﬁﬂgﬂ@@rh%ﬂ)b%ﬁmrﬁmﬂéddﬁaﬁ@f%lé etal). A
I
eco BRI EIRER SR KeHon(ads B ARIAESY SR M dansterc

into a smtable cell.

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

_9_
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The invention further provides diagnostic assays for quantitative and in
situ measurement 25 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

indi@3eaR PraYeoPR thinsPRIEP Mt fARRMR BARIGIE plays in a given disease

or give a diagnosis of a GPR39 protein-associated disease. A method of
ddteztinty tiuelpotides eacotl GP RBRPBOeMtein aasdvaplecdtiliZzde dagmoitiodyd treatment

i e e
be JMadioRteiAmMARHRQLY copHRIDXwhighesStndigatps dhe Iesence tias condition,
GPR39 protein in the sample. The polynucleotides encoding GPR39

whemeﬂéja expressioneaf ﬁRﬁé%@ﬁhﬁ@ﬂ@hdH@emmeoa GPR39 DNA sequence can be
e A RS R S S . e
hybridisatRinensigaasesoneifple S vdbaiRamiBrorimeRpIRRAh BIBTRAY khd in situ blotting,

abnormal. For example, a GPR39 DNA sequence can be used In the
all bajbgicivigebn wWinve kiopssopainitetes derbaiguesbmbenearesgpansingn bits have been

com e SO o RORH BRG)  BOTH e KFES i ARF D used as a probe
to b§%@§t'§@t§¢rﬁ%€$ﬁ?ﬁye& DRECERIBSRYNAY DN AYRPaRIMI expression of genes in

~ commercially available. A polynucleotide of the invention or a part of it _
tlSSUﬁ’ﬁawd@a@@t@Da@@m@BeQWB%@ﬁ&éw oigericaantysdDNRNRipedymerase chain

reac nal SdSr(]) glfferen reiﬁ%{%ﬁftﬁg%e%% I(gééI}S%S 3 genetic

?ag osls. lymerase chain

f@&‘é@ﬂo@”@fnrﬁﬂf&’u@ﬁ%pliﬁCﬂi@@m@e@ﬁbeﬁf@ﬂ%}wtﬁ@ﬂ@éﬁRﬁﬁ- diagnosis of a
Detection of mutations in the GPR39 gene may also be used for diagnosis _
Gp%gaamm%w&teﬂws@aéﬁl%@ﬁmMiﬁ sHiayspredisitersigtiersic shift, deletion,

mutation, shift, del tlon an em nt or ot er atbn alities. The
rearran ement or other-abno m ’é F t(t)e ﬁ) ‘example, Southern
ation can be de ec e or examp ern ot

blotwt[@nsalr!@qﬁ’éﬁa@@mﬁuh&t@nﬂm@ﬁm@éitibﬁﬂilﬁi éﬂﬁ‘é‘rﬁéﬁhﬂﬁqlﬁﬁs)wmm in the art.
the art. Since mutation in gene may change the expression of the

SinC@Hﬁé@é@rpﬂﬁtéﬁ“ﬂel\m%hémf!ﬂétihﬁgewmsﬂ%@frﬁhﬁI@ﬂﬁﬁ’@&ﬁaﬁ}ffﬁ@a georthern blotting
f | ectl tation ne P tein of the invention
and &2 fﬁr}fo‘ﬂ n%i‘l' Sdb% @31%? geteeE Eeqbulft%ﬁ QiR Oe 0gIn nproving

IS Usefu Iy| reatlng oss 0 et als

TS R S T A e B bordperi
alsoinvéempoovaigpappetite 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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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 25 mammalian GPR39 protein.
a safbcNEARERGPRGH AN HPRRYERIRACH R RRRASA Yragment or
ollowing the conventional practices in the art."For example, they can be
agomisepared by mixing the mammalian GPR39 protein or its functional
fragment (or its agonist or antagonist) with a suitable diluent, food stuff,

ettdpiideaa by thec R¥EATIRHRIQVIKIER 0MALBPE tabrR1PEraTRiNesaRPaHYe in a subject,
[ r ' itional ' [ royi
A D 0T I DR R e o e
treatine rstesafeaimioféraligatocupateahiameageh st tireGrRID RO teln .a safe
and effective amount of normal GPR39 protein or its functional fragment

o AgbIN8R! el e nAIKE THRNNRENHIERSp fo VTR B Y nfeth 6REIYAUNBpFRSSTHE and pain
sensHPPRYM'Y ﬁmﬁHﬁh%‘?meQ&ﬁ%'QH@%ﬁ@'%@iﬁH&%ﬁﬁR@ﬁﬁ%@% t%?r?&ministrating to
administrating to a patient in need of the 5 treatment a safe and effective
a paivoum ofemd aftabenistaoneiRB3gfcotid. éffielitiveatyndbetinfe®RIRB9 protein, its
provides a methad for regulating appetite and pain sensitivity in a
AgoRE A ARI-HSthe said method comprises the step of administrating to
a patient in need of the treatment a safe and effective amount of GPR39
protein, its agonist or its antagonist. 10 More features and advantages
cinadre t=taréoanthederatagbsscdethdesdas fiaowise lexahglkd bietailed as follows. It
understood that the examples are only provided for illustration without

shoyhchibin ¢ PERESIRAChHA GRyRSaPISE 340 thbeRIRARREN A WHHSEaleaMEfout limiting

the HVERESIANAGRG SORAIUANPHRUERATINASE RHENLIRBE MPlGruarstiRMRg conditions
A Laboratory Manual (Sambrook et al., 15 New York: Cold Spring Harbor

such_abdhaiseytdigds| n 8489 ))\bo lendler coludittansfad shgpdstgdMantaé (Sambrook et al.,
manufacturer, 1.Materiall)s and Equipments: 1.1. Agents éo 1.1.1.
Newa$fEEnS e A RO THE At ek Y iRTe it 20 ¥ %fs@%éatwwé suggested

by the manufacturer.

1.Materials and Equipments:

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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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 25 -3'(SEQ ID NO:7),

a h the-mjssense nucleic acid is 5'-TTG GGT CTG ATC
G%%E&%%@@égc?é%%g 1.1.2. Pentobarbital Sodium, purchased
frorp. & uapgr il @ehavisabest apypany (FBX IR IthSystmenis: dl.grdduct of the SD

Stainless steel metabolic chamber, homemade -11 1.2.3. Hamilton
COMRFRYo'ESMinge 1.2.3. Open Field Behavior test system (Flax Field System

), d - vy i| Eli :
S0 SRR 30 AP o OIS compny
USAHole-board instrument, a product of the Stoelting Company, USA 1.2.6.

Steé)-down monitor, homemade 1.3. Experiment Animals: 10 1.3.1. Inbred

BAEB/C rhiSIREOANAIESTBEMSY. Reigucs PRI aieel Hischagwd o MSA

Stfwhafstéﬁ_gg (o148 fﬂfn%ﬁgfﬂtﬁfe 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
Academi{gqf Sciences. 15 Example 1 Investigation on the functions of
GPRIY rfﬂﬁ@ﬂﬁﬁﬂ?é?’che functions of GPR39 were studied using the

ARUSENRG IEGEIGYSH m%s%f‘“%iQ?%L%ggﬁ%}i%h???a@hﬁchased from Shanghai

complementary matching between the b iption and
Labdratusiafomt £ tatge tCenesersabenntafikeddngassing an antisense 20
molecule specifically binding to the target gene or its MRNA transcript,

ancP thre RS- QLI ERAHF P DR TR dlpredsind oV B argfel (Hn purchased
from SHAIRAXPIMABItBR 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.
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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: 25 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
démdingotithe imaostatiah@eititdical Vegtoicker other regions in the cDNA of
the gene. The obtained antisense molecules and 3Q the missense

m-B'I’@cU]B‘éS\‘R/é’?’érl%éﬁ@%?f\?@ﬂ-&zﬁﬂrﬁ‘{ﬂgté&"ﬁr%%@ﬂ Biﬁ@}.lsggiHﬂbﬁglmion (120 1 I per
209 %@WW&@%M’W&H%‘F%M ﬁﬁg\ %\Véé&%@%%rﬁgﬁﬁﬁ%&%ﬁ\%@di pped cotton

e use. -12 2. Injection in Later ral Ventric se wer

ballsinaetibetieeidmithelSh dPelytobmar bitah Seghna s atsent (42 @F V1668 A0y was made to
bodéﬁ%/)veight). The head of the animal was sterilized using 75%

eXPRsik Ao bt é_@i‘ﬂ@rf earjQIdestmd SHEHRALRME SIGRIG FRaMBHRA line, a hole was
driIIgﬁeb?:léﬁg?gsﬁﬁlﬂ@,Oghq)o%?)r@@ﬁ]cwafﬂiﬁﬁ éﬂt@%@é%@ﬁt%ﬂ“@&én leg?est group),

rear kull suture at one side to t edian line, a hole wa
salirzy (fismihereedten HhoougissehsehsdIptiohafftsehse saltdlprvdostbw igshjected into the
group), saline &for the control) or missense solutjon (for the control) was

'ate@b\ﬁﬁﬁl’l’ﬁfél:féﬁ‘ ﬁk@fih‘és'fﬁie?_ esHingl %Wﬁrébérh@ﬁd%ml%ﬁ minytes. Caution
shoUTHSE-BXARGS I, BRPHAFiad SR RSy SseHERD A RRPWARR fﬁg‘?ﬂ@%ﬁ%@'@as finished,

damage to the vasculars nearby. When the injection was finished, the
the needle was |&fttfdioabahdu?03ecendsdslallavg tige thel ittdnt peneteattrgting into the
into the cerebral tissues, and then cautiously pulled out. Finally, the

cerefalitigsiice 30EE150 ButioUAts e IRtkoliR?iMatiBdisatRsTdnice were put back
into Metahalisg) i%_gxam%gperiments 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 Scjentia Sinica, 10(1): 10-15, 2002). Briefly, every experiment
inciMERB8 B> WA N were divided into three groups being the test

ORI e 2P AMUSRERE R YU HCMISRRIZRF R FRE IR on four genes in
consisting of 10 animals. Each stage In the experiment is detailed as
mouksléavgheir 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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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 25 and water, and
were kept under natural day light from 6:00 AM to 6:00 PM (12 hours of

bottf?\x)@p% g?tgq Elgl% s k/Y]JPeref BfDR% {3'6 Sk ?%ﬁl% adaptation

Were ra nto ree groups anlmas eac .Every

matskevcase eigiediaDA nthabeiesl work thenghetintmthethstdsde dsosteal the water
metabolism chamber inside which a weighed feed box and a Welg{hed

bottlganere. T@W%Wéﬁ@%!ﬁ@dhqﬁ@%im3@\ﬁ@¢eﬂ@t waketdrdakpt ideRe the feed box
and ERADRRY W%F@E@ﬁ I?E'&eaﬂﬁ% BANERYEL sWé%@EfGII%ﬂ fﬁ%@ghed
ott t 0 ntake

box and the water e were weighed to calcu ate 0
thie Wartanontaleé D8, thieefepdrbtiznand heywaiter oxepertedefiliee dma were then
weighed. The feces were collected and weighed. 5 In forenoon of Day 3,

Inpui, EVEHBrSRIBRG TeF BRupsahine FRpaliftarensrs @&?Qr\‘ﬁevéetﬁé?f“'ﬁ)ﬁpwnﬁb%o significant
diffBARUEIIDE ﬁ?{iﬁ%aetﬁ#@m ?'iﬁﬂ%@@r%mgpﬂw [REIRYRS MR Bricle was done in

significant difference was observed Irst mtracerebra injection in
the dftenad weofiitie svas dape in the afternoon of the even day. In the
following four days, the operations as above were repeated everyday

THAEHE, ToHQHAGTHI S (0 SRR AR DHEIE (RBRE\R ENRE Y. That s,
the HARTRICHACTeBALINE A 4RE RRRH BIGEHO MR RMERUHT W AR A0BBN, and the

In the afternoon. After the five continuous daily injections, the injection
intragaieBtappydcaioDay Btenal Rayrild hasdomals) the étednoox.and the
water bottle were weighed. The observation on the metabolism went on.

1§‘EeBétF1ea\ﬂ¥FaF%§f§Jﬁ”f G RIEFHI Bih Aot eI g1 elprpatat Day 8 and
DayV2STHV GG Shavellsy BYRAHMALNGERPYR M WHIgHRH. IS observation on

movement, the meter would automatically record it, and thén, have the
the miatab@lisstatistitally summarized.

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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4.2. Tall 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 25 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: 30 The
adihatwpDowimesthe Hole-Board meter. Number of hole-seeking in 5
minutes were determined. -14 4.4. Step Down Test: A Step Down training

m&%ﬁjﬁ%e@éwwmwméﬁﬁj&ﬁdﬁ WaYewineehE iniestiopgwere finished.
The%?é’\/\@g?ﬂtuhtei gslie Els&@%%%&%ﬁ)ﬁhﬁﬂﬂéﬁtaﬁﬂﬁ%t ea%P%‘tI &bout 1 minute.

minute. en, the mouse was driven onto the step, an oard was

Theelebtrifredisévives dnivencaise sheppep, dodmhét igedranielselectsifisek Svickn the mouse
retreated onto the step immediately. The animal who did not step down

Stepﬂﬁﬁﬁpg’%iﬂﬁ%%@@m@%ﬁwg ECHRAMBEPLALCHAMEGPIAAEtERkE ) d he animal
whoPU %'@@éhadﬁﬁ]ﬁ\?ﬁhﬁﬂ] gh E‘szﬁfmu'iﬁé?tsﬁr’gbépe\mgu a(A2eUGs trained

back onto the step, a e board was not galvanized. The time between
comtrezeautiamal petrigndk acktiontodteb stimactthfiviséistephogrddaterywite mouse was put

recorded. The test was repeated 48 hours later, and the time was

back QR 518 UL LNGHRREMT kRS PpF BalyaAnkERe DHYEAITM: RRRNesheiRe animal being
baclebAMtethiosadRRh ARG SRR ENINSILS meoﬂo%anqtﬁm@%m?@em&ed 48 hours

and the manners of feeding and watering. On Days 3, 4, 5,

latennaratdre bnaeinyastrenorditeral 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 20 Statistic analysis of

the data was Fapavittstbe Prism software. (b) Results: 1. Changes In

Food Intake In The Metabolism Experiment The comparison on food

infak®bgtlvaed MDayt@sttheompceq\B&EBID widetaraddhe toothteatnvironment 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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25 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

i n ; .an L ywhi .
oo R R 2B SO A DS o s
groupGopweti @i ghefiiced detrkes iin foreki gedeps dey@iactonpatidoalentieelstrol groups.
The comparison on food intake between the test group of ICR mice and

As shvebidne 15 elodps WHSSREMNSRgtiE P Cte (Pt restieaseigraup vs. saline
grou émgﬁ%};%}'gﬁ%ﬁ?%gﬂﬁ%&%% wed a significant decrease in

omparison to the 'control groups. As shown by the
t-test, the differences were significant (P<0.05, antisense group vs. saline
group; p<0.01, antisense group vs. missense group). 5 2. Apparent

Dfge Bﬂﬁ‘ﬁeﬂ#@éﬂﬁ%@m igestibility was calculated by the formula:

ARPR AR T AN SRS IR A He I Pf Al Jntake - N content in
feces%s;}ga%%y e;%repgl)ln /'N contenthln protein 8?@21]%/ intake X 100%. 10
Thppezsnitdi gedtiei ityee (N@opseof BAL&A MutdailgrmiakewrNitdigane iB. fEces of daily

test djd not show significant differences among the groups. 3. Behavioral
excretiQn @.i‘."ﬁ%&dﬂ&ﬁ[‘?ﬂﬂk&f%@@r ek Y94 d Behavior test was run

ek (R A RNR P GroIE Of BAIETE WSS Rledd MOWMRHFRNE 819 test did not

data of the second half hour was statically analyzed. The resultS obtained
showsigrifedCRifferesessansosgdangrotipgure 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.
missesalyvibirg rgssits shown that the rearing number in the test group is
20 higher than in the control, indicating a higher mobility than the control.
321TRitHticlgthistritherTail Flick test was run immediately after the Open
Field Behavio?rTléest The results obtained with ICR mouse were_shown in

fiam%%p%'él C%q]ﬁamgrt@g{ YU s a L the 5 injections. The time o thle 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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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 30 The results shown that, when the
. [ i$do the, f inta yﬁ?
g gt B e Ta e e B o, T suggest tht
GPRBgeagsis|ityitkresxpot sigaificaniyraiffierev@menpaine greugspekhis imayouse, while the
suggest that GPR39 gene, when expressed at a normal level, enhance
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oRﬁééﬁwM?@”Mﬂﬁ%i?Ph@%@?rs 8“9%%(?%@%3153% Pcl%?ig A %ﬁributes to the

contributes to the 5 rearing behavior and pain sensitivity. Urine analysis
rearingsoebtdioneatipeiatydmstiwhychu rivay sigditis infisensedbeestiatisiégcstudies, which
results of the metabolism tests. In view of its relevancy to food-intake

mayré'é@'l‘éhbwgé'@?ﬁ?v\mqﬁ@@?@sﬁ.ﬂ%‘,‘@ﬁﬁ@@ ’Eﬁ%@'bﬁ‘@ﬁ%ﬁg value in
deYelaRINERL R Yielg h%ﬂ}”{BOFH?ﬁJSinggﬁaef%éG*F&ﬁaﬂyagf%%ﬁ% the results, GPR39

Medication to inhibit the expression o ene or to antagonize Its
showsqrrootésinig uedice ih 12 yelspiblentoofedeingh weight b apetiteand therapy of obesity.
suppression. Up till now, the roles this gene plays in the pathway of

MedicgtiRmigh B RIbdhR xR ?Fééoﬁo‘?fb@‘@r\gﬁﬂﬁ/(ﬂn@e"f‘gf@%?Eﬁdtﬁsor%du‘:ts will make it
posSFHOgERAUEd! i&%%@f&}?@éﬁ&?é\i’éﬂﬁ)@g@iﬂ [ WP MY M2 s gene plays in

molecular biology’is vy Example 2 Composition of GPR3
the patevaRecbmigndaticaPBR39fpooteinidketdss, Guispewidoiglycrosddistang, and its
polyvinylpyrrolidone) (the International Special Product Compnay, "I

endogenais HEAHR O RUIAL SRR KB MGT SR M GUIRO9Y %HS\X}/?PIﬁ%c':‘]D'gf biology Is

yet felgugng table were mixed to 20 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

gll:ai‘ﬁ‘%%glsv@re put into a dry enamel plate, and dried at 70C for 2 hrs in a

the ?itifohlﬁt@#%gTﬁﬁ)t‘éii‘?d granules were weighted. Magnesium
stearate was added in an amount of Iwt% _ o
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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25 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 GPR39 protein. 30 17
Ingredients Amounts GPR39 protein, gram 0.5 Lactose, gram 150

Crosspovidongy, graiieAils Aspartame, gram 5 10% Ha{gh-glurTy, gram 10

Magnesium stearate lwi% The obta

ned oral disintegratable tablets may

be Lised d8RRB@PEOMRIAIEIBABduUCt g

ra pharmaceuticdl-8gent to enhance

foodntake iq_@@{&@sg%ﬁering fron

appetite foss due; &,to asthenia or in

the |population of anorexia. Two volunteers complaining appetite loss took

the [tablet©iPsspXidaTetR™ day and one tablet oncetOA week later, the

two
arelincorporat rence in the

V()IUHle&ggg%%&ﬁ:d;gﬁg”ﬁdn(,Bﬂl3[][ T 100U Take. e refererices

ir entirety. It should be 10 understood

that in ieds oSthece&Hariptigmamthe

above, the possibld @hanges and

modifications-hot going-awav-fromt
oHH ISAOHgoiRgaway-Hom-+t

TCatrot

willlbe obMGa888 WRSSAIRIE in the

he cenirits and concent of the invention
Ie-SpitsanhRa-cohceptoheHhventon

art, and should aﬁ‘ﬁgo/?:ontemplated as

falling with the scope of the invernti

nthatis only defined by the clams as

follows. -18 What is claimed is: 5 1. Use of antagonist of mammalian C

PR39 protein in m
ot kR bR

eina maYm USeer %CCOI’

g

phar@&daii cel hereitbtepHaiRB I8 dr airikesiaf pitianisnal MeEdiy $RIac@hetite loss due

from the group consisting of human being, rat and mice. 3. The use

to asihenigin i dbg@onulahercnf teoperiamdovaiilaseapo spioRlsinisal@ppetite loss

took the tablet on a basis of twice a day and one 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.

e Sh D Piaet o phastiaceienly broductor a



10

15

20

25

10 product comprises the C'IPR39 protein in an amount of 0.01-90 wt%
based on the total weight of the pharmaceutical composition or health
product. 4. 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. 15 5. A method for
screening for a candidate agent for suppressing appetite, comprising the
steps of; a) producing a GPR39 protein-expressing cell line by inserting a
WhabDbldiafedCAPR39 gene into an expression vector and transfecting a
mammalian cell line with the obtained expression Vector, 20 b) adding a
test compound into a culture of the C_:iPRBQﬁrotein-expressing &:éll line

obtaihet it 280BIH BeBttRE EHaRddS i the@ipreddof it EiRgs of a health
BIRIE MHIRHRIA & COPAPQURE A IRNYBIS IPFFEa3R I MRS RXRIE S SR Rial.
GPR39 protein is identified as a candidate agent for suppressing appetite
or Zietheasirgapaindiensitivityi®. Themethothadd@RIgtetiaimssSet an animal origin

wherein the GPR39 protein has an an-aino acid 2.5 t forth
selgfited5om W@:ﬁrfﬂ%g‘é?s(iéing of human I{;eing,I tat and mice, o oo oot Or

3. The use according to claim 1, wherein the pharmaceutical composition or health

pro

product comprises the GPR39 protein in an amount of 0.01-90 wt% based on the total
weight of the pharmaceutical composition or health product.

4. 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.

5. A method for screening for a candidate agent for suppressing appetite,
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.

6. The method according to claim 5, wherein the GPR39 protein has an amino acid

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





