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Abstract- mouse chromosome2o} $l¥= agouti locus™= F4ace= YA LS A3} geneolt}. mouse
agouti gened 2]2of cloning ¥j%lx2 131 amino acid peptides} consensus signal peptide® encode@tc}z
Basige}. o] =& interspecies-DNA hybridization approach® °]-8#}¢] mouse agouti geneg} human
homologue& cloning 3}9it}. Sequence analysis @3}, ol mouse gened] 85% -HA}3}sisl consensus signal
peptide sequence & T Y23}= 132 amino acid@ coding2}9ic}. somatic-cell hybrid mapping pannels}
Fluoresence- in-situ hybridizationo} 2}¥ chromosomal mapping& & A3}, agouti gened MODY ( amturity
mset dabetes of the pung), myeloid leukemia locus 50} $Jx}¥ human chromosome 20q11.29) mapping
ek 4Q tissueRYEH RJT RNAE o] 48 YAATo] 23l human agouti gene2 adipose tissues}
testisof YIS,

A =

mouse chromosome 2 of HA]¥ agouti locus= P AH L2 hair folliclegto] A= melanocyteof o] ¢+
eumelanines} pheomelanine?] A¥X 24& Y} AY& P}, agouti pigmentatione 2} vl o}
34 vl ¥ Wit Ao e TEAE Aol (1, 2). = 3o agouti gened cloningsigiz
4NYo® neonatal skinoh WAPF = A& HA2A} (3. 4). agouti gene?- consensus signal peptided
Xt F& proteing coding®}=uj] o] agouti proteino] secreted 7}5/d& AJAl3taslct. o dominant
agouti alleleB-£(AXA WAVAY o g Agyd= (1) non-insulin-dependent diabetes T-& 2454 WA
uje, tumor WP 2SR L}E}“!i} (1,8-11). o] mutantEe] 242 Alg<] non-insulin-dependent
diabetess} o] faleiet (11, 12). fe= o2 ¥ mutant alleledo] non-codingp-¥2] T2 Aol 2} ¥ agouti
genes] F-2A YU dofivks A& B wiglg (3, 18). )P AV A f2l SAY tissuedl Mg
agouti proteing] FHcigPo] o] mutante] dominant pleiotropic effect® o C7ivi 7H& A g



agouti §ALL BE TRTEFITA Rasa QAT (2) AgoiAM agouti veig el YA A
2aEs gddo. weA AMEE agouti gened /M3 7 42 gotvl. ¥#¥2 2= dominant agouti mutants)
phenotypes} 1§28l non-insulin-dependent diabetes?] #AHEE A1@2 agouti geneo] oJ@ F§9 Yo}
e Fdo) YA gE& A7V, £ FAAM agouti {A A2 ectopic expression} tumer
2371 BEAL AP tumor WA E ALY agouti FAA] L34 ¢UA 24P A A& A2
Stk olelR olfolH & =EAME ARE agouti $IAE AAUE Wl VY 24RYY o}& cloningsiol
a2 EATRE s ¥,

o] &7, human genomed)E agouti §-A A}/ BA3ln) o] B9 agouti f-BA9) A4 -ﬂ-l‘}ﬂ-'-;-. 23
chromosome 22] agouti -3 A}7} A48} 534 (14,15) synteny conservationg& Ko} chromosome 208 &
2o mapping ¥ 9 &-& Ra¥Prt. human chromosome 202 o] ¥&-2 myeloid leukemia & Q.27
deletion complex (16) $} non-insulin-dependent diabetes mellitus RPof 438 MODY locus{(17 )

25 o)sieh.
CAE R B4

Southern Blatting. southern blotting® standard procedurecsfutel =¥ zigict (18,19, 20) .
Human Genomiec Clone?] &. SabBA o4o)d 3o e digeste® human genomic lambda
library (Stratagene) & human sheared genomic DNAE reassociate’® mouse agouti full-length cDNA
probe% screening 3}2ith. 2} )] positive cloneo] P {5123, sequencinga}”] 3t o3 restriction
fragments o] pGEM4 vector (Promega) & subclone ¥ 3ict. total mouse DNAoj= hybridizes}x| g
mouse cDNA probeo} @ hybridize® a 1.2-kilobase (kb) Psd fragment: first coding exons} A}
sequence& ojAs}o] subclones) gl B exon 1118 5" or 3" 4o} complemenary 8= S742] A2j= 42
base oligonucleotides(5'-CACTGAACAAGAAATCCAAG AAGATCAGCAGAAAAGAAGCCG-3") (5'-
TTGGAAGACCTCTTCCGCTTCTCGGCTTCTTTTCTGCTGATC-3") o) hybridize 3}= 4.5-kb ARl
fragmentofr= 549 coding exon 3t} §A}¥ sequence?} YAF . 43 6.2-kb Zedl fragment:= 43
exon IVE @31 probe XBR 1.2 o] hybridize s}gla n}x]®} agouti exons} -§AI3 sequencer} WA= givt.
DNA Sequencing. Genomic subclonei® the T7 DNA polymerase(U. 8. Biochemical)& o]&#}:=
Sanger dideoxynucleotide method (21, 22)ojw¢} sequencing #gic}. DNA sequences University of
Wisconsin Genetics Computing Group sequence analysie programso] 2j3fo] E-4s=jgit} (23).
Chromosomal Assignment. human agouti gene®] chromosomal assignment®& $|3}oj= NIGMS
human rodent somatic cell hybrid mapping panel 2 (24)8} 24 DNA samples# human (NAIMR91), mouse
(NA05862), chinese hamster (NA106588) parental cell line?] 3 sample2] polymerase chain reactions
(PCR) o) $=¥5]9ltt. exon 118 35 bp upstreamol #2]¥ intron sequenced] u}E oligonucleotide (5'-
CCTCTTACCATTACCCCTGA-3"), exon 119] 3’ splice junction sequenceof w}l& oligenucleotide (5™



CTAGGTGACTTACCCACAAT-3")7} primer A8} B&A A1-459itt. PCR2 100 ng template DNA, 15 pM
primer A9} B, 50 mM KCI, 10 mM Tris-Cl, 15 mM MgClg, 0.01% (w/v) gelatin, 250 mM dNTP and 1.4
U Taq polymerase® §#3h= 50ml volumeo)r] $#35)2it}. M denaturation2 95°C 4533 $H3gda, 2
ol 940C 187, 55°C 183, 720C 23319 32 cycled $#aigict. Ethidium bromide stain® PCR
fragment nondenaturing polyacrylamide gelofr #e|#¥% AlZ3sqicd. .

Fluorescence J/n Situ Hybridization (FISH) o&$ Mapping . FISH
analysis& $ ¢ Prometaphase chromosome® w99 human lymphocytesar o} Rybak ez 4/ of £59
(25) wijoiuwtel &v)3ldcl. human agouti gened] regional mapping& ¥H2}e} 17-kb genomic probe
h20B1& nick translationojo]® biotin-16-dUTP (Boehringer, Mannheim)2 & label #}¢lv}. Labeling,
hybridization % signal detection2 8% n} )& #3594} (26, 27). signal® biotinylated goat-anti-
avidin immunoglobulin (Vector)& o]-&2lo] 20 ZdxslQct. Slide: band #4-& #1319 ethidium dbromide
&= 4, 6-diamidino-2-phenylindole-dihydrochloride (DAPI) & counterstain¥jo] 90% glycerol, 10% PBSS} 1
rg/m! phenylene diamine& %-##}= anti-fade solution® 2 mount¥ git}. A Zeiss axiophot fluorescence
microscope (63X, filter LP420 and LP520)7} analysisol o]$xjgl3t Y EH9 metaphase® Scotch T640
film2. & photograph #gitt. agouti locus? map position? G-band4odrle] FISH signale] $ixjof u}ae}
TEsigls, T§ length measurement® Lichter ez &/ (28)oju}2 fractional length from pter values (FL~
pter) & viehfsict .

RNA Isolation 34 RT-PCR. human adipose tissue] Poly(A)* RNAX guanidinium-based
lysis buffer (Invitrogen)& o}-838}:= FastTrack mRNA isolation kit& Alg3to] 2& 319k, TS tissued
Poly(A)* RNA: Cloneteche 2% T¢s}giy}. 200 ng poly(A)* RNA = randem-hexamer primer$} avian
myeloblastosis virus reverse transcriptase (Invitrogen) & A}&3}ed first strand c-DNA& reverse transeribe
29t o] reaction mixtured] 1/20 vol2 & specific PCR amplificationo] $#5glct. PCRE in 20%
glycerol with Taq I polymerase and the h20B1¢] open reading frame (ORF)9] 5" &= 3" @4-£9
sequencedju}® 20 pM 5 primer (5'-ATGGATGTCACCCGCTTACTCCTGGCC-3")$t 3° primer (5~
GCGCTCAGCAGTTGAGGCTGAGCACGC-3") 8 218219 35 cycle(95°C, 1 min; 65°C, 1 min; 72°C, 2
min) $#®5]gict. GPDH primer (Clontech}y %2 reverse transcriptase product®} control®x W2} PCR
reactiond| 7}8tgivl. Amplified PCR product:= 1% agarose geloj+] electrophoresis ¥ gic}.
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human clone?} isolation. agouti geneo] Al 2487} Helsty] sistd 3 cDNA
cloneo] human genaomic DNA& #-#2}= Southern bloto] hybridize 5git}. cross-hybridizing DNA
fragment§ 4'82}7] it ofe] 29 restriction enzymestt k¥ 71 ¢ hybridization conditione}]
A9t o] Fsldulel 22 mouse agouti cDNA probe?} human genomic libraryg ZA417] $ieto



Alesigivt. 2 A& h20Blelar 933 human genomic lambda clone& 94gitl. o] clone restriction
mappingol whe™ o} 17 kbe] insert ¥ T3} Aoe A .

TP h20B1& 42 43 agouti gene?] A coding exono] cross-hybridizest= M4 TEH = segmentd
g} (Fig. 1). o] cross-hybridizinga}= 42& subclones}o] Zt B3] exond sequencecju}E primer®
sequencing 3}9it}. o] sequence analysiso] 2]#}® h20B19 Z cross-hybridizing3l= #+2] sequence:
A2 agouti gened} M coding exon 2] s} 12, EYH, 5 T splice acceptor site® Aj2Ax] =
oixjo} AEg Adojaln:, 2} RAY 22 consensus splice donor 2} acceptor® o Ak, Al
polypyrimidine tract 8} 2} R.&3 3’ splice acceptor site &} 10-50 bp upstreamo} x| branch. point
signal® $AE = $EE WA

F¥YAL h20B1Y 4 R29Y sequence F-EUohA 23 agouti gened2|¥ P ORFE R&y o]

9 cHFig. 1). o] 23 sequence $#¥-& putative splice donors} acceptor sequenceokr] A2 Fo|Qd 396
bp2} ORFo] uhEol¥tl, o] ORFE A2 131 amino acid protein®} ¢ #+1¢ 132 amino acidse)
protein & encodell o8 AN}, o) ORFL translation initiation codon (ATG)E A|ZE] o], A2 A2
22 ¥2o4A stop codon (UGA)22 @i} (Fig. DAAY exon IVl Y gah= $tofs 235 AATAAT 8
u)4 ix]odA] VA2 polyadenylation signal (AATATA)o] WAsIALE. A3 8} Algel nucleotide
sequenced v 28}W ORF sequencet: 85% Yx¥e} (Fig. 1). dxNeg 43 mRNAY 53} 3¢
untranslate ¥ o] gdej= Ly WA Aojgigdn} (Fig. 1). human sequence: exon 1110}
qg3s pEolx 3 bp deletions  exon IV coding regionof {Fs}= 430l 6 bp insertiono] 4

dA AT, FA29 sequence Wi 7} 3 bp2] £ 2oy, ORF& Rasla o, #Y3os.

239 amino acid sequence?] v]2ole}std human proteind B oju]y 80% Yxjgg (Fig. 2). 2
proteind} 6], human protein®] amino terminusi- consensus cleavage site® X ¥31¢] signal peptided] 2 &
A& BHtla 219}, carboxy-terminustA 2] highly basic domains} cysteine-rich domaink &3
mouse$} human proteintof X235 i} (3).

Chromosomal Mapping. agoutio} links}oJgl¥ mouse chromosome 20} ¢]¥ genew£ human
chromosome 202] long armof mapping ¥ oj3dt} (14, 15). h20B1% 942} human chromosome 208
mapping ¥ ZAAAE ¥U3r] fi8io], NIGMS human-rodent somatic cell hybrid panel 2 2| 24 DNA
samples& AH8-2to] PCR& @3}t (24). putative exon Il sequenceo] W& primer$} parental human cell
line NAIMR91¢] human genomic DNA§ A}-$2}od PCRE W 423 P¥d e 238-bp amplified fragmentF
Q@g}. somatic cell hybrid panel 298] £Md 2]#9, agouti-specific 238-bp fragment= o] cellg] 84%=
human chromosome 20, 8% chromosome 4& o} 50|38 cell line NA104780 M detectRAri gyt
(24). )@ specific product® parental mouse line (NA05862), chinese hamster cell line (NA10858),
¥-& oj@t v}& cell hybrids, %3] human chromosome 49§ ¥-#3}> hybrid NA 101158 ¥ amplify¥ #]
skt o] RE Y¥slof wlel h20B1-& human chromosome 20% mapping | ¢1th.
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atcagaatacgataatatttttaggetgee mouse
g.gc.ge.gtttotg. .aagg.cccgaaag human

Fi1G. 1. (A) Genomic structure of human clone h20B1. Regions homologous to the three coding exons of the mouse gene are represented
by black boxes and Roman numerals. P, Pst I; R, EcoRl; B, BamHI. (B) Nucleotide sequence comparison of mouse and human exons of the
agouti gene; the mouse sequence is shown above, and the human sequence is shown below. Identical nucleotides are represented as dots,
different nucleotides are indicated, and an absence of nucleotides is noted as a dash. Actual exon sequences and the sequences of the 5’ splice
donors and 3’ splice acceptors are separated by a space and vertical lines. The proposed translational initiation codons and stop codons are
underscored by single lines, and the potential polyadenylylation signals are underscored by double lines.

Met Asp Val Thr Arg Leu Leu Leu Ala Thr Leu Val
Leu

Ser Phe Leu Cys Phe Phe Thr Val His Ser His Leu
val . . . . . . Ala Asn . .

ala Leu Glu Glu Thr Leu Gly Asp Asp Arg Ser Leu
Pro Pro . . Lys . Arg . . . .

Arg Ser Asn Ser Ser Met Asn Ser Leu Asp Phe Ser
val . Leu . . Val Pro

Ser val Ser Ile val Ala Leu Asn Lys Lys Ser Lys

Lys Ile Ser Arg Lys Glu Ala Glu Lys Arg Lys Arg B MMU2 HSA20
Gln . Gly . . Ala . . . . . o1 'l"Pax1—--"‘ 034 paxi  20p112)
Ser Ser Lys Lys Lys Ala Ser Met Lys Lys Vval Ala T 0.37 PYGB  (20p11.2)
. . . Glu . . . . . . Val 84 - pygp - con
Arg Pro Pro Pro Pro Ser -~ - Pro Cys Val Ala 85 1~ Hck1\\
Arg Thr . Leu Ser aAla . . . . N

88 —- agouti~~ _ "~
Thr Arg Asp Ser Cys Lys Pro Pro Ala Pro Ala Cys . 053 4 HCK (20q11.2)

T~0.55 - i (20q11.2
Asn . . . . . . . . . 20 Agouti (20q11.2)

[~ Rpn2 - - - - - 0.57 =1~ RPN2 (20q11.2-q12)
SRO deletion
Cys Asp Pro Cys Ala Ser Cys Gln Cys Arg Phe Phe i
. . . . . . . . . . . in myelof
Gly Ser Ala Cys Thr Cys Arg Val Leu asn Pro Asn 05 1 Ada------- 0.68—ADA  (20q12-13.11)
Arg . . . Ser . . . . Ser Leu D20S17
D20S22 MODY
Cys mouse
human
Fic. 2. Comparison of the amino acid sequence of the mouse | p20sas zogtan)
agouti gene with that deduced from the homologous regions of human' v0a anas— - -- 088 |- GNAST (20q132-133)
clone h20B1. Shown above is the reported mouse sequence 3);
shown below is the human sequence as predicted fl.*om the ORF
created by the juxtaposition of the regions frpm Fig. 1 that are cM Flpter
homologous to the individual agouti exons. Identities are repre;emed
by dots, and differences are indicated; absences of amino acids are FIG. 3. (A) Assignment of clone h20B1 to human chromosome
noted as dashes. 20q11.2. Two partial metaphases (Upper, Lower) showing specific
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double signals by FISH at 20q11.2 (arrows) after hybridizztion with
h20B1 DNA (Left) and the corresponding DAPI-fluorescence pattern
of the same metaphases (Right). (B) Localization of the agouti gene
within the physical FISH map of human chromosome 20 (HSA20)
based on mean FL-pter values (15) demonstrating conservation of
synteny within the respective segment on the composite linkage map
of mouse chromosome 2 (MMU2) (14). Numbers to the left of MM U2
indicate genetic distances in centimorgans (cM) of the loci from the
centromere. Numbers to the left of HSA20 indicate physical map
positions of the loci as measured by FISH and expressed as FL-pter.
The cytogenetic bands in which the human loci are located are
indicated in parentheses at right of the chromosome. To the far right
are indicated the locations on the cytogenetic map within which the
MODY locus may lie based on genetic linkage data (17) and the
regions of the chromosome commonly deleted in patients with
myeloid leukemia (16).
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Fic. 4. Tissue distribution of human transcripts. (Upper) Am-
plified PCR products using agouti-specific primers and ¢cDNA tem-
plate reverse-transcribed from poly(A)* RNA of various tissues.
Lanes: 1, no cDNA template in PCR reaction; 2-9, RNA from brain,
liver, skeletal muscle, pancreas, kidney, placenta, heart, and testis,
respectively; 10-12, RNA from adipose tissue of three different
normal individuals. (Lower) Amplified PCR products using human
glyceraldehyde-3-phosphate dehydrogenase (GAPDH)-specific
primers as a control.

human agouti?] regional localization $|3}l¢§, h20B1& probe® Al%2lo FISHE s¥2i3d.
Hybridization signal& q$% ¢ metaphases?] chromosome 202) proximal long armodd ¥ 4= A% cHFig.

3.

Specific® FISH signal&& oj= o2 chromosomedfME AN A] ¢igttl. DAPI-stained metaphase

chromosomes?] banding patternof 2Js}9l, agouti gened] FISH signal band 20q11.290 {29}k, RAY

sHusge) signal§2 o]® metaphase?] ¢}2 chromosomal sites] chromatidsitolr P s AT,

2. patterno}

UAAs}x) gerve unspecific background hybridization2 2 A& .

chromosome 202] physical FISH map(Fig. 3)ol42] h20B12) H2)= 13718 chromosome 20248
length measurementd] oj#}o] 3Asigiony, 1 WA fractional-length-pter (FLpter)2 FaAlsigle} (28).
mean FLpter-valueX 0553005@ 3, o] A= band 20q11.282] localization3} Ya|stsirt (Rig. 34. o]

A4

rlr

h20B1o| hybridize?}= sequencedd {-#3}l= 450-kb YACE »}-8%¥ FISH mappingo)o]#] c}x] 38

o} gl}. o] YACS hybridizesls 11712] chromosome 208 length measurement® ¥ W54, FLpter-
valuex, h20B1 cloned} o] ¥ @dije} Ao} ¢dAs}od, 0.55 £0.04& p2jAct.

Expression in Human Tissues.

h20B1#) homologous sequenceZ} W s} =7} 7|4 ¢

A%8M, non-insulin- dependent diabetes mellitusol Q@M 3749 tissue (muscle, livers} fat) & £},
¢ adult human tissueso)M agouti transcipte] 23 §5-8 B7}1217] #3819 reverse transcriptase~
polymerase chain reaction (RT-PCR) procedure® A}83}git}. Fig. 490 & & A= nis} Fof, 423 403
bp agouti-specific fragment: adipose tissue$} testisol Mg & 4= A%ch. o] 403-bp fragments} AAJLE
#A22}= human mRNAojA TEJA: /& §9 %7 #sto], PCR fragment& nucleotide sequence
analysis$ 23 h20B1 clone) mouse-human homologous regiond} 51 sequence@ K3} 9l ZHo)

gAsigdek. o} Yolzir, 403-bp fragmento} sequence anaiysiso) wp2W 37]2] homoalogous regionwo], Fig.
1004 §& # 1= w2 putative splice sitegolnie} splicingsio] JAx s A o], HE R&A U=



A& BT 4 dgek. o] A= h20B1d 9= homologous sequences-2 HAH 0.8 A3 human
tissueo)r] WA s = functional gene?] exondl] A G- W +4u).

23

cross-species hybridization approach& o]-&%}¢, £ 41L& mouse agouti gene?] W coding regiong
FA = 3] exonol Yt 2RA ¥ ojF 3719 sequence Polglw& L3t human genomic cloned
¥ %t human clone?] conserved ORFo] RNA transcript® W#x5]o], mouse gene?] products) W}
#2125, 2 AP proteing codingPel= 214 & h20B12] conserved sequences dAH L
functional gene?] coding exon& AJA}2}aL givh. o}l B#9 mapping datash wlel & A7YL h20BlY
sequences agouti gene?] human homolog?] coding exonE Y& A2 Fc}. '

o] =Fof 7]¢H FISH mapping 4#-2 human agoutiz} MODY1 locusg} 2344 &% 2A}six v
(Fig. 3). MODY1Z a2 Yolof w3ln autosomal dominant mode® #45l+= non-insulin-dependent
diabetes mellituse] # 2Fo]t} (29). A2 dominant yellow agouti mutationg2 MODY patientof4 &
£ %1+ non-insulin-dependent diabetes mellituss} §A}¢ Z4& Rchs Aol 27 stef, & 43 P&
agoutiz} MODY®} candidate gene17t2] o & o] & +jo]9] linkageojuie}l Brjeigin}. o] A7 394 Q
FISH dsjo] w29 agoutii= loci HCK$} RPN27} mapping® #3l=  band 20q11.28 mappingH ¢itt (Fig.
3). 3719 loci (HCK-agouti-RPN2)+= ADA, D20817, PPGB. D20S162} D20S75& = @#3}=13 cM sex-
averaged interval®] ozt o proximal&of $x|¥c} (17). webr, MODY12] genetic linkage datag} o]
Ao RAQ L agoutiz} ot o proximal 20q segment® physical assignmantBuls AHIRT oA
o (Fig. 34, agouti= MODY 13} #€o] givia BEA0jArt. 2y MODY1 locus: RWe} &els &
7122 AR W& 02819 mapping¥] 2171 B-FA(17), o} 7150l M inversions} A2 Ho| chromosomal
structural alterationo] golt& $% ¢dat, o] mutation?] 54 A7} genetic recombinationo] ¥F-& u|A
o] HE-4Mo] agoutio] HHE ijo] e JoBg FMAL . o2 A% human agouti gened)
human tumor W@o2] AYejis] §Aojr ¥, 2o Roulston et al. (16)& human chromosome 20q2)
region® myeloid leukemia BAloh2jx] N A3 delete 502l g4 Radigict. FISHS} cytogenetic analysisof
oja}, 20q11.2-q12& mappings]:= commonly deleted interstitial segment (SRO)J} WAsglon oj=
ADASs} SRC locis X @els 915 proximal® 223 ribophorin 2 gene locus (RPN2)3} distal%o g
D20S17 (18)alolof $i2jafairt. o] Ao} WxEe FISH Ao} &3l agouti gened o] commonly deleted
segment o] proximal boundaryo} 7}7H&o] @3Nt} (18). agoutis} deleted region¢}&of mappings| =2j=
K34 AW, el agoutiz} deleted regions] 2P VLIYE dominant mouse mutation?) lethal
yellowdj el & Bed$x gvh (3, 13). Lethal yellow #2352 27} spontaneous$} induced tumor
RS Bt 2 Age 2 2o agouti coding exons] upstream ¥-fo{a WAR 170-kb deletiono)
agouti®] WR-& FAe}o pleiotropic effects& Yotha B wiglyg (13, 30). wabM, 2j@e) A4dx,



human agouti geneo] 2 #}= sequence?] deletiono§ 2j#}o] WP &5 o human myeloid leukemia®]
W2& dod Z154& A% + .

agouti pigmentation patterne & T{F F04M AYP3 RIS YA Al njeldolA agoutis)
%ol w79l pigmentation patterno] ¥.2¥ A4+ dgith. welA human agouti geneo| pigmentation&
H3te] 8= S FOiQsieh o] 7B, coding exon?] sequencer} W B23]o] 9= HOE ujRol
agouti gene At PR dAAQD A& oA YU AWML, agoutirl, melanocytert
phaeomelanosomes& 13t F UE{ R A& Tielo, Aoy oM T3S A& I
FEAE A o) Ao, AtgolAM w7t 3l agouti pigmentationo] WA g olfE agouti
pigmentation& 713 ofg] TREwT O] BI1NF¢ Wl 3=u] vigto, A v A4HoR
Aehr] Wolela VP Avk. RN L=, AHg FAY agouti gene 2t G WA 23 7 AS
HNES s ETE k. £ A7 YAME o] EAE W27] #2o human agouti gened] promoter 9}
untranslated regiono] A dYPo] Iz e,

vpajge g, $el2| human agouti gened] WA Atof o3t AP adipose tissuedh 2] agouti
transcripts 24-& Foj8ul. 232 B4, agouti 8} S pigmentation genew-& melanocytedtoj s cAMP
S AP 2 UL FEVY (31). Vel agoutiz} adipocyted M v]4 A28 cAMP level s
2By, agoutis] adipose-specific YL adipocyteof 2] cAMP S =& W& Zolt}. o] cAMP 3
A2} hormone sensitive lipaged] vlg3 & 24 8ld lipolysis2] g dod Holn, o]= adipocyte
hypertrophys} gt o2 ydg 5 9t} (32). o] v)uke insulin resistance (33) %<& non-insulin dependent
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