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Abgract: Agouti and Agouti-rdated proteins are inportat sgnad proteéns invwolved in the reguation o the
melanocortin receptor Sgnaing. Aberrant or ectopic expresion of these proteins has been shown to cause abrormd coat
oolor pigmentation and development of obedty ,diabetes and tunors. A number of nouse nodd s carrying mutations for
aouti or agputi-related proteins are being utilized to gudy the underlying pathogenic mechaniams for a number of
inportant human di seases. This review atenptsto summarize afew agpectsdf inportart research progressin this area.
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1 Agouti

(Wikipedia)  agouti
(vwwww. wiki. com. cn) : Agpui

[ Agouti rders to a number of gpecies of
rodents,as well as a number of genes dfecting coat
ooloration in severa different animals,

* when referring to a rodent ,agouti can mean ;

1) the comnon agouti ,those popularly called
aputis (genus Dasyprocta) .
2) those o the genus Agouti (ad® called
Cuniculus) .
3) aputi is d a domegtic variety of guinea
pig.
* the agouti gene isone of the genesinwolved
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in fur patterns and shadings in animals. | 13 , 1,

Agutis , 415 620 mm,
(Comon Agptis) 1.3 4kg,

(Aocouchis) (Pacas) (Cavies)
( 1) [1 3] [1]

(Agputi di dee) (Dasyproti dae)
(Caviidae)
( Dasyprocta )
(Myoprocta)

[1]
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1 Agouti
Fig.1 Taxonomic relationship among a few' agouti’-related r odents
Weods ™1 McDonddl?!
(http ://zd1. brim. ac. cn/) (31
Taxorormic relationship anmong rodents was based on the classfication of Woods C A and Kilpatrick C W ! and McDonald D W), The Chinese

names for the animal swere based on the trand ations as reported in the databank o the Inditute of Zoology ,Chinese Academy of Sciences (http ://
zd1. brim. ac. cn/) and Wang e al . (%1,

, Agoti Agoutis

[1.5]
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paca) (D. punctata) Bultman (Mus muscul us)
, (€] Agoti 2
,aputi ( , Bultman Agouti
Qiinea Ags  Cavies, Cavia porcell us) Agoti (paracrine)
, ,  Agouti sgnding protein (ASP ASIP) ,
(1 Aot [9]
[10 11]
2 Agu (Vulpes vulpes) ( Rattus norvegicus)
(Gallus gallus) (Sus scraa) (Bos taurus)
agputi (Ovis aries) (Danio rerio)
(agputi color) Agouti
(American Heritage Dictionary) , (Homo sapiens)  Agoti
agouti (2 Agouti
agouti , Agouti
(Webgter Dictionary) — agputi (12331 Agputi Agputi
85 %
aguti Agouti
2004 8 )
,  aguti ¢ ,
L 4 Aot Agouti
1979 11
aput “ " At
« » 16]
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) o (-meanocyte gimulating
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aputi Agouti MCI-R o-MSH
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Agouti , 1992 Agouti
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Agputi lethad yellow (A”) viable
, / , yellow (A”) ( 3 A
Aot A
MC3R MC4 (AV/A)
R , (A'/A  A/a) A
1 [16] 1 8 L L |
BBk A 4 i Bk AL A MR AL A ,
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o T ASP AGRP Bultman
T Michaud"™’ A ,
P 4 x ¥
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1 1 MC5-R Merc/ Raly DNA
R B A0 B .
1 L 45 75 -7t 1 (120 kb deletion) |, Raly
3t 1 ML P9 45 8 F 7+
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HEH 821 3)
1 E BE R _
TREEOHE BB R P72 Agouti
(ectopic)
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(melanocortin receptor-
( [14 47 50] ) ) . .
mediated Sgnaling) ,
Fig.2 Sgnal transduction o agouti and agouti- .
. (agouti yellow)
related proteins (Based on references 14 ,47 - 50)
ASP:Aguti ; AGRP:Agouti AMSH O - ( 3 ’4) !
: MCI-R: -1;MC3R: ( : )
-3; MC4R: -4;MC5R: Agouti
-5
ASP: agouti sgnding peptide; AGRP: Agouti-rdated peptide; [23] A
OMSH :a-mdlarocyte dimulating hornmone; MC1-R: melarpcortin v . _’
receptor-1; MC3- R :melanocortin receptor-3; MC4A R :melarocortin A (mtraa germd A
receptor-4; MC5- R: mdlarocortin receptor-5. Arrows with dashed pamde retrotrangposon , IAP) A 5
line indicate either activation or antagoniam. 3
, Agouti )
Agouti (A) 20 g
agouti (pseudoagputi ) '
Y AW AW : A (A”/A”)
y a IA 1A 1A ] a.
. . ) Ay
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A 1
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[25 ,26]

syndrome, Aot

(agputi-induced obese syndrome)

Agouti
120 kb |

WT locus Merc/ﬁa!y
- By

AY locus _

T e w— —

Ralypromoter Exoni exon2 exon 3 exond

Ectopically expressed l
Raly-agouti fusion mRNA

ASP

- CpG sites A
A" locus b Ectopic

IAP
— A,a
M 1 [
| L # I_
1A PS1A
Aexons
3 Ay Avy ( [8,15,21,23 26,51,52] )
Fig.3 Mdecular bassfor the A” and A® mutations (Based on references 8,15 ,21 ,23 - 26,51 ,52)
WT: o JAP: A o PSIA: 1A
WT:Wildtype; IAP:Intracigernd A particle; PSIA : Pseudbexon 1A.
1997 |, Shutter Oleman
Agouti AGRP ,
, Apputi-related protein  (AGRP) 7% ,
AGRP (2]
[30] [31] 1 ob/ b
, agouti AGRP
agputi / 10 (leptin) AGRP
, agouti AGRP (hAGRP) AGRP
25 % , , AGRP
a-MSH , , AGRP
MC3R MC4AR  MC5R( MCI-R) (ubiquitous transgenic expresdon)



5 Agouti Agou - 149 -

AGRP 0l ACGRP
Bollina ,PAGRP /
-38C/T = #AGRP

4 C57BL /6
Fig.4 Coat cdorsd afewlinesd C57BL/6 mice
A. C57BL /6 (A/aor A/A ,aputi) ; B. C57BL /6 (a/a,romragouti) ; C. C57BL /6 (AY/a ,aputi ydlow or

yellow) C57BL/6 (a/a)

A. One C57BL /6 nmouse with agouti coat color (A/aor A/A ,agputi) ; B. Two C57BL /6 mice with black coat color ( a/a,norragouti) ; C. One
C57BL /6 mouse with agputi yellow coat color (AY/a ,agputi yellow or yellow) and one C57BL /6 black littermete (a/ a) . Note the difference in
obesty progresson between the yellow nouse and the black nmouse.

5 A A ) o ,
2003 Randy
L.Jdirtle “ Agouti
. Agouti Mice” DNA
, 1« Aguti Mice”
(Rats or Mice) ,
( 1 , Randy L .Jirtle
agputi ( Agouti ) A”
Mice, Yellow Agouti Mice ,agputi signaling protein/ . Viable Yellow Agputi Mice'™
peptide, agouti-related  protein/peptide, agputi- Agouti Mice
induced obedty ) , (Common  Agoutis, Dasyprocta $op.)
, (Qinea Fgs, Cavia $p.) ( Pacas,

Agouti Mice  Agputi Yellow Mice Agouti gp.) , (1
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