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Melanocortin 1 Receptor (MC1R) Gene Phylogenetic
Tree and Canine Coat Colors
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Abstract . Canines were domesticated approximately 10 000 years ago, The various environmental conditions and se-
lective breeding resulted in aboudant diversity of coat colors in domestic canines. Many canine coat colors are affected
by melanocortin 1 receptor(MC1R). MC1R genes are homologous among different species. This article reviews the
studies on MC 1R polymorphism in the domestic canine. We also constructed a phylogenetic tree of MC1R genes by
comparing the canine gene with those from nine representative mammalian species. Results show the gene phylogenet-
ic tree accorded with Taxonomy of the ten mammals in the main.
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Table 1 Protein sequence of the dog MC1R and comparison with nine mammalian homologs

) 1
(pha-

MC1R

1) MCI1R
o, NCBI-GenBank
9
( GenBank

Agouti ( AY225228; rol,

. S, AY308993;
5 AY237396;

AJ786718;

MC1R 9

10

MCI1R

BTU39469;
2). AB100089;
S, AY205088;

J80, AB177607)

71: AF064455;
AF288357 ;

Animal species

Protein sequence

0o £
A Hu-rmn
k2R Srvilln
Py F
n Harse
e Lz

1 ot

AR Arcoc fm
Ty Tasnet

M Llonss nenze

ISR AR L -SL B A PP ELAARGT  GIFRET E Va6l s

SO WEVYEWY LV AL

B AL < T o A LTI RSO TPt Y - FRP R, S |
S sl T T T e s I i 1

B L i B RNl . | i I P £ i WS B HEEEHE B WRSiCE i e

P PSP BRI, 1 2 g R ) LY 1 ARG SR

WL ALESAD., ARLG L MT L L

T T kS T
YL R ARG — L MDD

SLALRA ENATE SILT. BTy . N WL

1

R Canine

A Human
FEFE Gorilla

4 Cow

5 Horse

W Pig

1] Cat
JEARIN Arctic_fox
KHMIR Jaguar

Z K, House mouse

TAKNRNLHSP MYYFIGCLAV SDLLVSVTNV LETAVMLLVE AGALAAQAAV

VQQLDDIIDV LICGS
v C.CL oGS, L L. V.R..L..NV... ITS.
............ C.C..L...GS..VD-LL.L.....R...L..NV...IT.S.
v oeCovit St PL. V. T . . NV... ...

..... C. .. MS..MIL.L..V.T.S.T.N.... ...
wNVC

v oGl SSU L LUTLGRL LV VLA
TGl LU MLSL WTIL L, .LV.RV.L ... NL... .....

N Canine

A Human
KER Gorilla

4 Cow

= Horse

¥ Pig

v Cat

JEIRIN Arctic_fox
FEMFE Jaguar

Z B House mouse

MVSSLCFLGA IAVDRYLSIF YALRYHSIVT LPRAWRAISA IWVASVLSST

LFIAYYNHTA VLLCL

Lo Lo R.VA ... VF....DV. ..
el Rl GWROVAL L F.. .. D.....
JJACLLLTL LT KV L

vl Ll WRUVVG LMVIIVL, LT K




3 1(MC1R) 359
1
Animal species Protein sequence
AN Canine VSFFVAMLVL MAVLYVHMLA RARQHARGIA RLRKRQHSVH QGFGLKGAAT
LTILLGIFFL CWGPF
A Human VL. . .C.Q. .. H.RP. ... A VSR
KB Gorilla V.Lo .C.Q...H.RP.K...PV. ... ...
4 Cow GLL.A C Q..RPI..
e Horse Teos e coCoie. JHLUPL
B Pig ... ..C.GH.. HT.PTR .C.......... LA
v Cat ... Cove. JHLRP. Lo i
JEBRPL Arctic fOX  ovvrres et ceeeeces e s e e
EME Jaguar Coeeer H.RP.. .Locovrrs i s
KM House mouse JT.L A LLAFT .CLQ.QHRRIR.C..... ...
R Canine FLHLSLMVLC PQHPICGCVF QNFNLFLTLI ICNSIIDPFI YAFRSQELRK
TLQEVVLCSW
A Human ..TIL. ET.LK..A..A.L .H.R.K.LT.
KEE Gorilla LTI.ET.LK. . A. _.A.L .H..R.KLT..
4 Cow el W TLLKGL AL LAVLL U LQ.
5 Horse ... LL. ..T.. K.Ki... LSAV.L. ccoooveean o, L.
¥ Pig = . Voo To . KVLAV . V.L ... LQ..
Vi) Cat R........ | S VoL e L.
JERRIL Arctic oX s e Correr v s 2o
EME Jaguar 0 e R Koo VLo o oL,
KM  Housemouse  ..L.I...TSLK..L.VLSTV.L. ...M.KL
b N Y Y Y Y Y
. , 317, 316, 320 315
s ) s MEGA 3.0 L7
o ( Phylogenetic (NJ,neighbor joining) C D,
Tree) ,

Canine

Arctic fox

|_ Jaguar
L Cat

Pig
Cow
Horse
I Human
L Gorilla
House mouse
O.1|2 O.1IO O.CI)8 O.(I)G O.CI)4 0.62 E)
1 MEGAS3.0 10 MC1R NJ

Fig.1

MC1R gene NJ phylogenetic tree of ten mammals by MEGA 3.0 software package
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