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Cloning and sequence analysis of bitter taste receptor Tas2R2
gene in the Masked palm civet(Paguma larvata)

LI Shi-zong*, CHEN Ying-mei? YAO Yong-fang? XU Huai-liang?
(1. Yunnan Forest Nature Center, Kunming 650224, China;
2. College of Animal Science and Technology, Sichuan Agricultural University, Yaan 625014, China)

Abstract: In this study, an approximately 1 037 bp DNA sequence of bitter taste receptor Tas2R2 gene was obtained by PCR and
cloning technique from genomic DNA sample of Masked palm civet (Paguma larvata), which contained complete single exon (without
intron), 915 bp in size, encoding 304 amino acid residues. The pl of the protein is 9.84 and its molecular weight is 34.87 ku. High
structure prediction shows this Tas2R2 protein comprises 7 transmembrane regions,4 extracellular regions and 4 intracellular regions, and
contains three N-glycosylation sites, three serine phosphorylation sites,three tryptophan phosphorylation sites and one tyrosine site. The
Tas2R2 is a hydrophobic protein with less hydrophilic components. The homology analysis of the Tas2R2 gene sequences by Clustal W
indicated that the cDNA sequence homologies of Tas2R2 gene of Masked palm civet with cat, dog, giant panda, cow, horse, chimpanzee
and mouse is 93.0% .89.4% .89.9% .85.4% .85.9% .84.6% ,72.2%, respectively and the homologies of corresponding amino acid sequence
is 88.8% .81.1% .83.2% ,75.9% .77.8% .75.5% .61.3%, respectively. In addition, phylogenetic tree of Tas2R2 gene from these eight
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species shows that Masked palm civet is the most close to cat.

Key words: Paguma larvata; bitter taste receptor; Tas2R2 gene; cloning; sequence analysis
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PCR J"“WI1E 1% 35 A BERE P HL VKO T W45 R
124 PCR Z#5ul&R 55 M Z  PCR ¥4 1%3 g
WEEERC IS, F PCR =44l I ician) £k e e ™
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303aa, H: 79 N ILER) A AL AL (8] 2), >R DNAman
WA RN 2800 ST Tas2R2 8 11 5 28 I 18 15 571
AT KT, 5 R R B, T Tas2R2 5 i & 4t
PR 7 51 ) KB o0 X BEER MK X, K X B R AT 15 4,
FITA SRR IR AR LR (96 1) o B E AR AR L K (303
AVBILEGIR 31.68%., 256 MINAMEITAR & 7E 15 55K
KB, A 3 A X BT HIANX IR, 4 A~ X B T B X
5,4 A KBSy (& 3)

TMHMN oo probe sl Sis o Bagsnss

].2 - b N ——
] 0 T T — e .
0.8
0.6 il
b
0.4 [l
0.2 ] E'i || J
0-' i — 2 L - SRR |
50 100 150 200 250 300
B2 RFE Tas2R2 EAR B TE
5.0
4.0
) M --
]:0 A .l..: { IJ'{" i | 3 l"'
0 £ ....'.F' + - _‘.i.
-1.0 L
20 i - .
-30
~40
-5.0
I 77 153 229 304
TE A 2 K e

B 3 BFE Tas2R2 & ARG KMENH

24 ETF Tas2R2 EE 4RI IR B HT

B 7 15 3 A SR M Tas2R2 K& K 4 65 5 41 5
GeneBank HHAYR: i K AR A+ 5 SRARSEFN/N B[R]
U575, FFH MEGA 5.0 3444 £ Tas2R2 JE K #E {3 (&
4), MWNE 4 vTLIE, [FE TR B R R Ry —
MR, KRR N7 —A LR, XN LR Lk
WXt ARk 54 5 R RAE—R, & a5/ REAE
—i, AR TR 8 A SR S Y RO
FidE, 5K RN A4 5 R RS O R AR

ag Paguma Larvala
o Fails calis
85 Canis familanis
100 ad Aifropodas msaioencs
Bos taurys
Equus cabalus
Fan trogindytes

Mus muscuus

PRI

AYFC R BN KT 50%0 H R (E
B4 8A#Fh Tas2R2 EEHLF FIHMER NI &

I 5 /N RGO R it , s 5 TR LU AT 2
(PLESERE

3 Hit5itit

RTFMAES 2 FE T W B RAWE S, 22
Y, Ve BRI, e tEsh X 5 H e i
R ERIYR 7 35 (RZsi ) M,
R RE, T e H R R BAR DG, ARSI
PCR , 5 B AN 7 AR IR F AR 34T T 5 8z 7 Kk 4 ot
AHSEIR)—A~ Tas2R2 L [H 1) 528751 IR R 5 R B SR T
PR IR Z AR Tas2R2 JER 4 #0 5 R Al A o SRR
KASE A/ N AF HADI LY —HF, R NFTEN S+,
RISy 1 ANAR 2, R 1 e s ) 5=
W1, M Tas2R2 A BCHIEIEE M, H 7 NS 4
AN 4 AN IX Y, X5 G FHBEZ 4k
BARRAE—Z0 IR A HAY 7 R I R RN = R 7
Y[R B AR (72.2%~93% ) F1(61.3%~88.8%) ,
FERE S A TR I3 51 [R) R s 1k 93%, AR T/
S HAY R ] R S R R BB R A KRR
B G X A% H IR B B RS R A 8 A4~
YRR Tas2R2 FEPR Gty ) 2 S IR 751 g [a] 514 Hexs ] LA
F b, B IE) AR S 05 B R A e A X R P X, B X
WA RS , 22 BB IRARE X T R 2N SN IME S
VR AR R D RERC RS , T4 DX R PN X A
ANFE IR AT BB S 45 A AN R TR B, LR ] AR
PRI X R R DI RE A G NP2, SR Tas2R2 L[ ¥
G )R A A ST R, R R — A o RE
B, Gifith 304 NEHEMR , X 54 KRB Y Tas2R2 [A] 5 A
BRARAL, HS K A4 5 ANRITER R FIA 2251, Wk
/NELH 912 bp, 5ok 906 bp, [k 2 2% 1R B RS T, fluATT40
Yt 303 1 302 NE IR ; 4 Tas2R2 [R]YE 3 K24 909
bp, HAEFFS B HIaAT 1ALk %6 a7 B, LB
-1 Tas2R2 LK — ML, RN BA Thie , i vl g
& Tas2R A 55 A AE L 3 Hh SR B0 A - KAk
(birth-and-death evolution) it 45 523, AN[FEI4)FH Tas2R2 &
PRl Gt i 8 S RN e 11 25 5, 0 s L P o — e S h
BT RBLEHZESR R EX N FA R 5 —
b N (AR — 28T

TN HREWASIYIEE 4 KH, f& YRR
Z AR AEFEA T FLS0 Y, B 11 B} 280 W FhZH A,
H A, 4 O BB A2AIEE , 5P B o] 43 50m K R I
Fh AR R AR ARz R A 1
J& TR AL (Feliformia) , KAES AR 38 T RIE @ F}
(Caniformia), A58 H R FAR M R Jf KBRS 2R
th PEARRR/INER 8 AR Tas2R2 J (R 4t 57l ¥4 7
i Tas2R2 F FHELA R, R R A —IN LR, K
RS AR RN I3 — R iR BN SRR TR A R
]S

AWFF A T 7 Tas2R2 HE A (1) 4% 4 g S e
cDNA JT g H 7 S RAE , -5 H A 2L s P itk



FTEE T, M itE—2E Xt Tas2R2 FE[H ) Feak i LA
23S ME BRI SR e 52 R B4 23 AT 1V A5 7 T
AIBFSEBEE kAL, WO SR TR SR (R 5 T &
FIIBEBE TR, (A, w2 AL DR — N 22 A
AL R R 5, Tas2R2 FE U Ko iy i A 22—, %2
AR R TR B R AL Bl A T T —
A HIRARIBESE

SEH

[ mEs R ESYECEN )M R R 1987,

[2] WAL, E B PRSP (B =6 B2 MISCRR: Y 1
UK AL, 1984,

[B] A7 25 227 WRak, 4 AL 0 )5 T B R B AR R ORI
R4 Z G 5 18 5 [J]. 57 A= 3019,2011,32( 4):194-198.

[4] T XVBEF R 4 W10 5 T A AR IR X AT L b 3
B W20 A58 [3). B 25 4k, 2009,29(2):216-222.

[5] HRELS WHoR AR BREE IR, A5 R T IR B 100 7 1 43 5 45 .
97 7% 11,2008,27(5):376-382.

[6] %W =% B Lok 2k 5 SR MG e AT 1R M R 2 I 3]
% & finllr,2012,8(4):45-45.

[71 o0 2 1 0 9 AR R IR 0 4y 88 5 00 AR T D 1 O 2 (9],
FeF 2 sk, 2011(7):3-5.

[8] Uiz BB o5 i W8 30 e v R 0 [ I i X R 1 AR A Y
S0 B SO 2 IROBOME MR W BE B Ak [J). 3h#2F 4%,2002,48
(5):612-624.

[9] Wong G T, Gannon K S, Margolskee R F. Transduction of
bitter and sweet taste by gustducin [J]. Nature, 1996,381(6585):
796-800.

[10] K f8 8115 7 X 40 I L 3h 4 DR SE 2 IR RO S 15 5 iR R
5T JRE 3] 65 AR K2 2 M (B AR B4 IR), 2012,28(2): 160-166.

[11] Adler E, Hoon M A, Mueller K L, et al. A novel family of
mammalian taste receptors[J]. Cell, 2000, 100(6): 693-702.

[12] Striem B J, Pace U, Zehavi U, et al. Sweet tastants stimulate

147

adenylate cyclase coupled to GTP-binding protein in rat tongue
membranes[J]. Biochem J, 1989,260(1):121-126.

[13] Shi P, Zhang J, Yang H, et al. Adaptive diversification of
bitter taste receptor genes in Mammalian evolution [J]. Mol Biol
Evol, 2003,20(5):805-814.

[14] Dong D, Jones G, Zhang S. Dynamic evolution of bitter taste
receptor genes in vertebrates[J]. BMC Evol Biol,2009(9):12.

[15] Ferreira AM, Aradjo S S, Sales-Baptista E,et al.ldentification of
novel genes for bitter taste receptors in sheep (Ovis aries)[J].
Animal,2012(21):1-8.

[16] Groenen M A, Archibald A L, Uenishi H,et al. Analyses of pig
genomes provide insight into porcine demography and evolution
[J]. Nature, 2012,491(7424):393-398.

[A7] P2 PR 8 52 % B HLA% S LR A BF 90 R [0, I 4 B 2 11 i
[ 2743 1,2003,30(6):453-469.

(18] ¥ 2 it S 157 A 52 1A R TR 5% Mk ) il A A BT 9 14 e R (3],
Rl 38 4R ,2009,54(17):2472-2482.

[19] M8, B8 5, K T 0 R 2 AR IR (BB 2 AEL A R (] Y
k3% [3].38 % 274 ,2005,32(4):346-353.

[20] Imai H, Suzuki N, Ishimaru Y, et al. Functional diversity of
bitter taste receptor TAS2R16 in primates [J]. Biol Lett,2012,8
(4):652-656.

[21] Wooding S. Signatures of natural selection in a primate bitter
taste receptor[J]. J Mol Evol,2011,73(5-6):257-65.

[22] Go Y. Lineage -specific expansions and contractions of the
bitter taste receptor gene repertoire in vertebrates [J]. Mol Biol
Evol,2006,23(5):964-972.

[23] Nowark R M.Walker’s Mammals ofthe Wodd[M].Baltimore:Johns
Hopkins Univ Press, 1999.

[24] Flynn J J,Nedbal M A.Phylogeny of the Carnivora(Mammalia):
congruencevs incompatibility among multiple data sets [J]. Mol
Phylogenet Evol, 1998, 9(3):414-426.

[25] F& KW W AL R SR T =R IR D] %
5t 2006,27(6) : 657-665.



