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Abstract

A cDNA clone homologous with the human neuropeptide Y (NPY)-Y5 receptor has been isolated from a mouse brain
cDNA library. Analysis of the predicted amino acid sequence indicates that the polypeptide encoded by this cDNA is 89%
and 97% identical to the human and rat NPY-Y5 receptors, respectively, but has a repeat sequence of 21-amino acid
residues, unlike the human and rat NPY-Y5 receptors, in its N-termina region. Northern blot analysis indicated that the
mouse NPY-Y5 receptor mRNA was highly expressed in the brain, but not in the heart, kidney, spleen, lung, liver, skeletal
muscle, and testis. A genomic DNA clone encoding the mouse NPY -Y 5 receptor has also been cloned and used as a probe
for fluorescence in situ hybridization analysis. The mouse NPY-Y5 receptor gene consists of at least two exons with a 7.0
kbp-long intronic sequence and is localized in the chromosome 8B3-C2 region. Restriction mapping, partial sequencing, and
hybridization analysis of the mouse NPY-Y5 and NPY-Y 1 receptor genes were used to determine the relationship between
the two genes in the chromosome 8B3-C2 region. The mouse NPY-Y 5 receptor gene can map about 10 kbp upstream of the
transcriptional initiation sites of the NPY-Y 1 receptor gene with an opposite orientation. © 1997 Elsevier Science B.V.
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Neuropeptide Y (NPY) is an important regulator in
the central and peripheral nervous system [1,2]. It
belong to a family of homologous peptides including
the gut peptide YY (PYY) and pancreatic polypeptide

Abbreviations: NPY, neuropeptide Y; kbp, kilobase pair(s);
bp, base pair(s); FISH, fluorescence in situ hybridization; SDS,
sodium dodecyl sulfate; PCR, polymerase chain reaction; ORF,
open reading frame
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! The nucleotide sequence(s) reported in this paper have been
submitted to the GenBank /EMBL Data Bank under the acces-
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(PP), all of which are 36-amino acid peptides charac-
terized by a hairpin loop [3,4]. Studies of various
organs and cell types with peptide fragments of NPY
have indicated that multiple NPY receptor subtypes
exist [1,2]: (1) the Y1 type binds NPY, PYY, and an
analog of NPY modified at residues 31 and 34 ([Leu®,
Pro*INPY) > PP and the NPY peptide C-terminal
fragment (NPY-(13-36)); (2) the Y2 type binds NPY,
PYY, and NPY-(13-36) > PP and [Leu®,
Pro*INPY; (3) the Y3 type binds NPY > PYY; and
(4) the Y4 type binds PP> [Leu®, Pro**INPY >
NPY. Recently, Y1 [5-11], Y2 [12—16] and Y 4-type
[17-19] receptor cDNASs were isolated and found to
have sequences similar to members of a G-protein
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coupled receptor superfamily. Moreover, the cloning
of the human and rat NPY-Y5 [20,21] and the mouse
NPY-Y6 [22] receptors was recently reported. The
mouse NPY-Y6 receptor has significant homology
(56% identity) with the NPY-Y1 receptor, and has
universally lost its receptor function in primate species
due to a frame shift mutation occurring early in
primate evolution [23,24]. The pharmacological char-
acteristics of the NPY-Y6 receptor are distinct from
those described for the NPY-Y 2, -Y3 and -Y 4 recep-
tors and are similar to those described for the NPY-Y 1
and ‘atypical Y1 receptors. On the other hand, the
NPY-Y5 receptor has little identity with other previ-
ously cloned NPY receptors. This NPY-Y5 receptor
seemed to be of the NPY feeding receptor subtype
based on the following criteriaz (1) the NPY-Y5
receptor MRNA was detected primarily in the centra
nervous system, including the paraventricular hy-
pothalamic nucleus and the lateral hypothalamus,
which have been implicated in the control of feeding
behavior [1], (2) after intracerebroventriculary injec-
tion of some peptides (e.g. human (3-36)PYY,
porcine (2-36)NPY, porcine NPY and human PP)
which activated the NPY-Y 5 receptor (in vitro profile
based on negative coupling to cCAMP concentration),
these peptides produced a satistically significant
stimulation of food intake [20]. Furthermore, the
human NPY-Y5 receptor gene is in fact just a few
kbp apart from the human NPY-Y 1 receptor gene on
chromosome 4q(31.3-32) [20]. The Pstl polymor-
phism near the human NPY-Y1 receptor gene was
also reported [25]. However, the close relationship
between the NPY-Y1 and NPY-Y5 receptor genes,
for example short distance between the mouse NPY -
Y 1 and NPY-Y 5 receptor genes, has not been investi-
gated. We therefore isolated the cognate mouse NPY -
Y5 receptor cDNA from a brain cDNA library using
the rat NPY-Y5 receptor cDNA as a probe, and then
obtained the mouse NPY-Y5 receptor gene from a
mouse genomic library. We describe here the chro-
mosomal localization of the mouse NPY-Y5 receptor
gene, and provide novel information on the relation-
ship between the mouse NPY-Y 1 and NPY-Y5 recep-
tor genes.

To obtain a mouse homologue of the NPY-Y5
receptor cDNA, a mouse brain cDNA library (Uni-
ZAP XR, 1.0 x 10° plaques) was screened with a
946-base pair (bp) PCR-derived probe spanning amino

-141 GAGGGCCCTTCTTTCCCACCG -121
CCGCTTCCAGGTCCTGCTCCTGCTGCCACCGCTTCCATCTCAAGCAGAAGCGACCGCATT  -61
CAGCCGCGTACCCCGGAGTCCAGGCACCCGCAGCGGCCAGGGCATCCCGAG /gtaccca
ctccaggece. . ... (Intron 7 kbp)..... tctttcttccaagcag/ GACTCTAGT -1

1
ATGGAGGTTAAACTTGAAGAGCATTTTAACAAGACATTTGTCACGGAGAACAATACTGCT 60
M EV KLETEHTFNKTTFV|TENNTA 20
GCCAGTCAGAACACGGCCTCCCCTGCCTGGGAGGACTACAGAGGCACAGAGAACAATACT 120
A S N T ASPAWEUDTYRGITENNT 40
TCTGCTGCTCGGAACACTGCCTTTCCAGTCTGGGAGGACTATAGAGGCAGCGTAGACGAC 180
S AARNTAFPVWETDTYTRGSVDTD 60
TTACAATACTTCCTGATTGGGCTCTATACATTTGTAAGTCTTCTGGGTTTTATGGGAAAT 240
L Q Y F L I G L YT F VS L L GFMGN 80
CTACTTATCTTAATGGCTGTTATGAAAAAGCGCAATCAGAAGACTACAGTGAACTTTCTC 300
I 1 T 1 M AV MEKIKRNIOQKTTVNEL 100
ATAGGCAACCTGGCCTTCTCCGACATTTTGGTTGTCCTGTTTTGCTCCCCTTTCACCCTG 360
I G N L A F S D I L VYV L F CSPFT L 120
ACCTCTGTCTTGTTGGATCAGTGGATGTTCGGCAAAGCCATGTGCCATATCATGCCATTC 420
I S VY L L DOQW G K AMCHIMZPF 140
CTTCAGTGTGTATCAGTTCTGGTTTCAACTCTGATTTTAATATCGATTGCCATTGTCAGG 480
L Q c v s v I v S T 1 T I T ST ATVR 160
TATCATATGATAAAGCACCCTATATCTAACAATTTAACAGCAAACCATGGCTACTTCCTG 540
Y HM I KHPTISNNILTANUHGXY E_1L_ 180
ATAGCTACTGTCTGGACACTGGGCTTTGCCATCTGTTCTCCCCTCCCAGTGTTTCACAGC 600
I AT V W T GF AT CS P 1 PV FEH S 200
CTTGTGGAACTTAAGGAAACCTTTGGCTCAGCATTGCTAAGCAGCAAGTATTTGTGTGTT 660
LVELSZKETTFGSALLSSKYLCV 220
GAGTCATGGCCCTCTGATTCATACAGAATTGCTTTCACAATCTCTTTATTGTTAGTTCAG 720
ESWPSDSYRTIAZETTS | | V Q 240
TATATCCTGCCTCTAGTATGTTTAACAGTAAGTCATACTAGTGTCTGCAGGAGTATAAGC 780
Y I L P LV CLTVSHTSVCRSTIS 260
TGTGGATTGTCCCACAAAGAAAACAGACTCGAAGAAAATGAGATGATCAACTTAACTCTA 840
C GLSHKENRTLEENEMTINLTL 280
CATCCATCCCAAAAGAGTCGGGACCAGGCAAAACCCCCCAGCACTCAAAAGTGGAGCTAC 900
P SQKSRDI QAKTPPSTAOQKWS Y 300
TCATTCATCAGAAAGCACCGAAGAAGGTACAGCAAGAAGACGGCATGCGTGTTACCCGCC 960
F IRKHRRRYSKKTACVLPA 32
CCAGCAGGACCTTCCCAGGAGAAGCACCTAACCGTTCCAGAAAACCCAGGCTCGGTCCGT 1020
P AGP SQEKHLTVPENPGSV R 340
AGCCAGCTGTCACCATCCAGTAAGGTTATTCCAGGGGTCCCGATCTGCTTTGAGGTGAAA 1080
SQLSPSSKVIPGVPICFEVK 360
CCTGAAGAAAGCTCAGATGCTCAGGAGATGAGAGTCAAGCGTTCCCTCACGAGAATAAAG 1140
P EESSDAQEMRVYKRSLTRTIK 38
AAGAGATCTCGCAGTGTTTTCTACAGACTGACTATATTGATATTAGTGTTCGCTGTTAGC 1200
K RSRSVFYRLTTILTILVEFAVS 400
TGGATGCCACTCCACGTCTTCCACGTGGTGACCGATTTCAATGATAACCTGATTTCCAAT 1260
WM&P L HVY FHVVYTDFNDNLTISN 42
AGGCATTTCAAGCTGGTGTACTGCATCTGTCACTTGTTAGGCATGATGTCCTGTTGTCTT 1320
RHFKLVY CIOCHTLLGMMS ST CCL 440
AATCCGATCTTATATGGATTCCTTAATAATGGTATCAAAGCAGACTTGAGAGCCCTTATC 1380
N P I L Y G F L NNGTIZKADTLTRATLTI 460
CACTGCCTACACATGTCATGA 1401
H CLHMS * 466
TTCTCTCTGTGCACCGAGGAGAGAAGAAATGTGAGACTGCCCACAATACATCTGTGCTAA 1461
TTGATGCATAATTTACATAAACGTGTTCTGGATCTGAATGCCAGTTTGTAATCTATGTTA 1521
GATCATTTATGTTATAATGTGGTTAATTCCGTCACTTGTGCAGAGTCCATGTCGATCTAA 1581
GGAAATTTCTGTCTTGAAATAGTTACATTACCGTCCATTTCATGTCATTGGTAATAAGTT 1641
GAGTGTCTTCGGTGTCGAGTAAAAGTTATAGCTATCCAAATTGTTATTTTGTACAAAAAT 1701
GTAAGAAGTGAAAAAGTTGTTCCAAAGAATATTTAACCTCAGATTTAAGGAATTTCTTTT 1761
ATCTAGATATCTTTATTTCTATTTCACATGCTTCTTGACTTTTTTTTTGTAAAACTACAA 1821
AAATATTCAAAAGTCAGAACTCTATTACAGATGTTAGCATAAAACATGATATAAATTTAT 1881
AGGAGAAAGATCCACTCCTATTATTGTTGACTGGTTAAATTGTCAGATTAATCCAGCTGT 1941
TCTGCTACTAATATTTAACTTATCAAATACGAAAGGGTTTTAGCTTTTGTTCAGATTTAT 2001
ATCACATTAAACATTGTCCAATAAAGGCTGTTTTCATATGCATCTTTGATGTTCTAAAAT 2061
GTGAAGTCCATATGGTGTGTATTTCCAATTACTATTATTAGACTATTTTTAAAAGTCCAT 2121
AGATTGTATGAATAGCTTGTTGTTTGTTTAAATTAAATAAAAATTGATTACTTAAAAAAA 2181
AAAAAAAAAAAAAAAAAAA 2200

Fig. 1. Nucleotide sequence of the mouse NPY-Y5 receptor
(mY5) cDNA (containing the boundary nucleotide sequences of
the exon/intron of the NPY-Y5 receptor gene). The mY5 cDNA
was sequenced using the dideoxynucleotide chain termination
method on a double-stranded template [27]. The deduced amino
acids of the mouse NPY-Y5 receptor are shown in single-letter
codes under its nucleotide sequence. The sequences of the exon
and intron (position —9/ —10) are represented by capital and
lower case letters, respectively. The seven putative transmem-
brane domains are underlined. The repeat sequences in the N-
terminal region are boxed. The potential polyadenylation signal is
double-underlined.
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# # #
Mouse Y5: MEVKLEEHFNKTFVHENNTAASONTASPAWEDYRGTENNTSAARNTAFPVWEDYRGEV 58
Rat  Y5: = eeFemmmee e A-=--A-~-A--—--u--- 37
Human Y5: MSFYSKQDYN- DLE D-YY---LA. .. i -----A-T--SD----D--KS-- 47
Mouse Y1: MNSTLFSKVENHSIHYNASENSPLLAFENDDCHLP 35
Mouse Y2: MVLKMGPVGAEADENQTVEVKVEPYGPGHTTPRGELPPDPEPELIDSTKL 50
Mouse Y4: MNTSHFLAPLFPGSLQGKNGTNPLDSPYNFSDGCQDS 37
Mouse Y6: MEVLTNQPTPNKTSGKSNNSAFFYFESCQPP 31
Mouse 125
Rat 104
Human 114
Mouse 102
Mouse 117
Mouse 104
Mouse 929
Mouse 193
Rat 172
Human 182
Mouse 170
Mouse 185
Mouse 172
Mouse 167
Mouse 254
Rat 233
Human 243
Mouse 232
Mouse 245
Mouse Y4: . L 236
Mouse Y6: BLELSYHLTNEPFHNLSLPTDIYTHQVAC! .. .. ] 231

Mouse Y5: VCRSISCGLSHKENRLEENEMINLTLHPSQKSRDQAKPPSTQKWSYSFIRKHRRRYSKKTACVLPAPA 322

Rat  Y5: —--mmmmmmmm oo Q--K--==---- Tom - 301
Human Y5: ---------- N-mmmmmm e K—-GP--V LSGSH------- K--mmmmmmm e E 311
Mouse Y1: IYIRLKRRNNMMD. .. ... .. .'uuuttttteeeneiiiineeeeeeessnnannnnnnnnnnnnns 245
Mouse Y2: TIWSKLRNHVSPGA. ... ...\ttt ttetiiiiineeeenenanananaannnnnenns 258
Mouse Y4: TIYQRLQRQKHVFH. . ...ttt ittt ittt ittt e iie e iieeeieeennnaannns 249
Mouse Y6: IVLCLRKRTRQVD. ... .uutttttttttieieeeeeeeennnnnnenneeennnnnnnneens 244
Mouse Y5: GPSQEKHLTV PENPGSVRSQLSPSSKVIPGVPICFEVKPEESSDAQEMRVKRSL ] 389
Rat : . 368
Human 379
Mouse 263
Mouse 273
Mouse 266
Mouse 262
Mouse 456
Rat 435
Human 446
Mouse 331
Mouse 340
Mouse 334
Mouse 331
Mouse

Rat

Human Y5:

Mouse Y1: FFFN RSRDDDYETIAMSTMHTDVSKTSLKQASPVAFKKISMNDNEKV* 382

Mouse Y2: LSAF RLDATIHSEVSMTFKAKKNLEVKKNNGPTDSFSEATNV* 385

Mouse Y4: ALVLTCHCRSPQGESEHLPLSTVHTDLSKGSMRMGSKSNFI* 375

Mouse Y6: MLIHHCWCGEPQESYENIAMSTMHTDESKGSLKLAHIPTGI* 371

Fig. 2. Alignment of the predicted amino acid sequence of the mouse NPY-Y5 receptor with the rat NPY-Y5, human NPY-Y5, mouse
NPY-Y 1, the mouse NPY-Y 2, the mouse NPY-Y 4, and the mouse NPY -Y 6 receptor sequences. Periods represent spaces added for proper
alignment. Numbers correspond to the amino acid positions of each receptor. The seven putative transmembrane domains are underlined
and numbered |-V1I. Identical amino acids of the human and rat NPY-Y 5 receptors to mouse protein are shown by dashes. The*,,’ above
an amino acid sequence indicates a potential N-linked glycosylation site in the N-terminal extracellular region of the mouse NPY-Y5
receptor. The repeat sequence in the N-terminal region of the mouse NPY-Y5 receptor are boxed. Residues identical among the seven
receptors are shaded in gray.
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acids 26-341 of the rat NPY-Y5 receptor [20,21].
One positive clone, designated mY5, has a 2341-bp
insert DNA containing a 1398-bp open reading frame
(ORF) (Fig. 1). Since analysis of the predicted amino
acid sequence indicates that the polypeptide encoded
by this cDNA has seven transmembrane regions typi-
ca of G-protein coupled receptors and is 89% and
97% homologous to the human and rat NPY-Y5
receptors, respectively, it is the mouse homologue of
the NPY-Y5 receptor (Fig. 2). The amino acid se-
quences of the rat NPY-Y5 receptor reported by
Gerald et al. [20] is shown as containing eleven extra
N-terminal residues as compared with that published
by Hu et a. [21]. The reading frame of the N-termi-
nal of the mouse NPY-Y5 receptor is in agreement
with the latter. Interestingly, the 21-amino acid repeat
sequences that were not observed in the human and
rat proteins [20,21] were contained in the N-terminal
extracellular region (Figs. 1 and 2). Furthermore,
there seem to be three N-linked glycosylation sites

A
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, T
L
N

(kbp)
234

G 4
6.6

.

(NxS/T) in its N-terminal domain (two of these sites
are in the 21-amino acid repeat sequences). A long
polyadenylation sequence was found at the 3-end of
the clone, suggesting that the cDNA clone encom-
passes most of the mRNA species observed in the
Northern blot analysis (Fig. 3B). Comparison of the
amino acid sequence of the mouse NPY-Y5 receptor
to those of the mouse NPY-Y 1[7,10], mouse NPY-Y 2
[16], mouse NPY-Y4 [19] and mouse NPY-Y6 [22]
receptors reveals extensive differences. As shown in
Fig. 2, a the amino acid level the mouse NPY-Y5
receptor exhibits low overall identities of 26%, 22%,
25% and 25% with the NPY-Y 1, NPY-Y2, NPY-Y4
and NPY-Y6 receptors, respectively. The alignment
scores for the transmembrane (TM) domains are 45%,
45%, 44% and 40% identity with the NPY-Y 1, NPY -
Y2, NPY-Y4 and NPY-Y6 receptors, respectively.
Interestingly, a high identity was observed in the
TM7 domain of these receptors. Southern blot analy-
sis of the mouse genomic DNA indicated the pres-

B
12345678
(kb)
44
24w W -—
1.35 =

Fig. 3. Southern and Northern blot analyses. (A) Southern blot analysis of a mouse genomic DNA. Mouse genomic DNA was digested
with Hindlll (lane 1), Kpnl (lane 2), Sacl (lane 3), BamHI (lane 4), or EcoRlI (lane 5). By using the 32p_|abeled mY5 cDNA as a probe,
hybridization was carried out at 65°C for 2 h in Rapid Hybridization Buffer (Amersham) and the filter was washed at 65°C for 30 min in
0.2 X SSC containing 0.1% SDS. (B) Northern blot analysis of the mouse NPY-Y5 receptor mRNA. Mouse Multiple Tissue Northern
Blot that contained 2 ng of mMRNA from various sources was purchased from Clontech. By using the mY5 cDNA as a probe,
hybridization was carried out at 65°C for 2 h in Rapid Hybridization Buffer, and the filter was successively washed at 65°C for 20 min in
2 X SSC containing 0.1% SDS and then at 65°C for 30 min in 0.2 X SSC containing 0.1% SDS. Each lane contains 2 ug of mRNA. Lane
1, heart; lane 2, brain; lane 3, spleen; lane 4, lung; lane 5, liver; lane 6, skeletal muscle; lane 7, kidney; lane 8, testis.
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ence of single Hindlll, Kpnl, Sacl, BamHI or EcoRI
restriction fragments, when probed with the full-
length cDNA of the mY5 clone (Fig. 3A). This result
means that there is a single NPY-Y5 receptor gene.
The expression of the receptor mRNA in various
mouse tissues was investigated by Northern blot anal-
ysis (Fig. 3B). Among them, only brain showed a
band in the range of about 2.5 kilobases. No signal
was obtained from any of the other peripheral tissues,
such as heart, spleen, lung, liver, skeleta muscle,
kidney, or testis. This expression pattern is amost
identical to that of the rat NPY-Y5 receptor [20,21].
To further investigate the genomic structure of the
mouse NPY-Y5 receptor gene, we isolated its ge-
nomic clones. Upon screening approximately 1.0 X
10° plagues of a mouse genomic DNA library (AFIX
I1) with the mY5 cDNA (full-lenght) as a probe, we
obtained three positive clones. Two of them, AgY5-1
(approximately 12 kbp long) and AgY5-2 (approxi-
mately 20 kbp long), were subjected to extensive
characterization. Restriction mapping of these clones
are shown in Fig. 4A. Partial sequence and Southern
blot analyses revealed that AgY5-2 contained the
entire NPY-Y5 receptor ORF, including the 5- and
3-untranslated regions (Figs. 1 and 4). As shown in
Figs. 1 and 4, the mouse NPY-Y5 receptor gene has
a least one intron. This intron, approximately 7.0
kbp long, was located at position —9/— 10 in the
5'-untrandated region of the NPY-Y 5 receptor cDNA.
Sequences around the putative junction are shown in
Fig. 1. The nucleotide sequence of the intron adjoin-
ing the splice junction is the recognized consensus
sequence GT /AG. Hu et a. reported that one of the
isolated rat cDNA clones contained a 123-bp inser-
tion at position —9/— 10 in the 5-untranslated re-
gion and suggested the existence of intron(s) in this
portion of the rat NPY-Y5 receptor gene [21]. The
position of this insertion is consistent with the loca-
tion of the intron of the mouse NPY-Y5 receptor
gene.
Recently, Gerald et al. [20] reported that the hu-
man NPY-Y5 and NPY-Y 1 receptor genes could map
to the same locus but with an opposite orientation,
because the reverse complement sequences of the
human NPY-Y5 coding region (transmembrane do-
main VI-VIlI and carboxy tail regions) showed a
99.6% match with the exon 1C region (including its
flanking sequences) located in the 5-noncoding re-

gion of the Y 1C alternate splice variant mRNA of the
human NPY-Y1 receptor [25,26]. To confirm the
close relationship between the mouse NPY-Y5 and
NPY-Y 1 receptor genes, we compared the restriction
mapping and sequences of the isolated NPY-Y5 re-
ceptor genomic clones with those of the previously

AgY1-3
AgY1-2 AgY5-2
AgY1-1 AgY5-1
¥ H
i rL‘II] i | R,y
U L]
Exon3 Exon2 Exonl Exonl Exon2

Y1 receptor Y5 receptor

0 10 20 30 40 50 (kbp)
L | | ] 1 |

Chr. 8

Fig. 4. (A) Structure of the mouse NPY-Y5 and NPY-Y1 recep-
tor genes. The isolated mouse genomic clones (AgY5-1 and
AgY5-2 for the NPY-Y5 receptor gene, and AgY1-1, AgY 1-2 and
AgY 1-3 for the NPY-Y 1 receptor gene) are indicated by horizon-
tal bars above the gene. The closed and the open boxes indicate
coding and noncoding regions in the exons, respectively. Perti-
nent restriction enzyme sites are noted (B, BamHI; H, Hindlll;
X, Xhol). The transcriptional start points of the NPY-Y 1 receptor
gene were determined by Eva et a. [7], whereas those of the
NPY-Y5 receptor gene are still unknown. (B) Chromosomal
mapping of the mouse NPY-Y5 and NPY-Y1 receptor genes by
fluorescence in situ hybridization (FISH) analysis. Mouse chro-
mosome 8 is shown schematically. The R-banding for direct
mapping with FISH was carried out according to the method of
Takahashi et al. [28,29]. Plasmid containing the mouse NPY-Y5
or NPY-Y1 receptor genomic clones, AgY5-2 or AgY1-2, was
labeled with biotin-16-dUTP using a nick translation kit (Boeh-
ringer Mannheim) according to the supplier’s instruction. The
FISH procedure was carried out according to the method of Trask
et al. [30,31].
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isolated mouse NPY-Y1 receptor genomic clones
(AgY1-1, AgY1-2 and AgY1-3) [10]. We previously
showed that the mouse NPY-Y 1 receptor gene com-
prised three exons with a 6.5 kbp 5'-noncoding and a
108-bp internal intronic sequences [10]; the multiple
transcriptional initiation sites of the mouse NPY-Y1
receptor gene were determined by Eva et a. [7].
Partial sequence, restriction mapping, and Southern
blot analysis of these genomic clones reveaed that
the 5-end region (approximately 2 kbp) of one of the
isolated NPY-Y1 receptor genomic clone (AgY1-3)
was an exact match for the reverse sequence of the
5-end region of the AgY5-2 clone (Fig. 4A). These
results taken together indicate that the 5-noncoding
exon (referred to as exonl in Fig. 4A) of the mouse
NPY-Y5 receptor gene can map about 10 kbp up-
stream of the transcriptional initiation sites of the
NPY-Y 1 receptor gene with an opposite orientation.
Next, to further determine the chromosomal locdiza-
tion of the mouse NPY-Y5 gene, metaphase chromo-
some from mouse lymphocytes showing typical R-
bands were examined using the DNA fragment of
AgY5-2 as a probe. The fluorescence signals ob-
served with the probe for the NPY-Y5 gene were
specific to chromosome 8B3-C2 (99 signals out of a
total of 137 signals, P < 0.01), as identified from
R-banding pattern (Fig. 4B). There was no other
significant signal cluster on any other chromosomes.
This result demonstrates that there is a single gene
for the mouse NPY-Y5 receptor localized in the
region of chromosome 8B3-C2. The same localiza-
tion was observed by using the mouse NPY-Y1
receptor genomic clone, AgY1-2, as a probe (95
signals out of a total of 134 signas, P < 0.01).
Interestingly, the regions where the mouse NPY-Y5
and NPY-Y 1 receptor genes are localized are not in a
region homologous with human chromosome
4¢(31.3-32) where the gene for the human NPY-Y1
receptor maps [25].

In summary, we have presented the structure and
genomic localization of the mouse NPY-Y 5 receptor.
These observation might have important implications
and it will be interesting to determine whether this
locus is associated with eating disorders or obesity in
mouse.

The authors wish to thank Hitoshi Sasai and At-
suko Kushi for discussions and support; Miki Shi-
bata, Sayaka Inoue, Mika Saitoh, Mihoko Y amasaki,

Kiyoshi Ishii, Itsuko Suganuma and Minoru Kumai
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