WS R AR T2R2 R 1 e S5 Eb 0 #h

s, #hakF, AR

VUMY R E S R e, T2 625014

TR PRI AW LAARAT R 1 BB L2 — o SCRER ATPCRANI S MM T 7 B UM BESE IR A1 3545 — 4K g 1 169 bp
[FFEIRAZ AR T2R2FEIFIDNAJT A1 (GenBank &35 FI812727). %FHI G H e BMIANMNET (ENET), KAAISbp, G
304N F IR EIE . HER A SR AUN.T6, 2 FiE 3474 kDa. HINEHTINE R RET2R2E (1 B3 A N-RESEALAT 25
N- A G B AL R 2514, R BAERCHERAL AL 24> BN R T IS A 7S R E, 4440 A DRI A0 Py X
SRR PE TR W], FERET2R2 A O — K YEER 1, HR K E DB b BN o Bl ARDLE B (2, JBBET2R2
FRER ML A S AR B T2R2FE A eDNAFF ZIAUE 2330 75 91.4% 90.6%. 84.4%. 85.4%. 83.8%- 72.1%.,
SLIERR T HUAHALYE 23 51 N 85.5% 85.8%- 74.0%~ 77.6% 75.3%- 61.5% HIFRRE it SRR BEVER 30 45 TR W, JEMET2R2
RS R ML L B BRI BUR) AR A SR Z K 204 X (Purifying selection), BR#RZUZIfE W 4l (Functional
constraint), BB M IR PEAE ] SEbr L ERAAAE TSI . 5. R A B By BEEANVN RN T2R2EEH 4M B
TAZAFIR)T 5 M 2 B DR R 5 SCA R () 0 0 G5 R AR — B0, W T2R2BERIE & F A AN R R0 [0 ) R G AL AR o
KA A TORBZIR: T2R2IEN: sibE: 4 FHELAHT

Molecular cloning and evolutionary analysis of Hog-Badger

bitter taste receptor T2R2 gene

XU Huai-Liang", YAO Yong-Fang, ZHU Qing"

College of Animal Science and Technology, Sichuan Agricultural University, Ya'an 625014, China

Abstract: Recognition of natural bitter toxins through taste is one of the most effective mechanisms of self-safety. An approximate 1
169 bp sequence of the bitter taste receptor 72R2 gene was obtained by PCR and cloning technique from hog-badger genomic DNA

(GenBank accession number : FJ812727) . This sequence contains a complete single exon (without intron) 915 bp in size, which
encodes 304 amino acid residues. The isoelectric point  (pI) of the protein is 9.76 and its molecular weight is 34.74 kDa. Topology
prediction showed that the T2R2 protein contained one N-glycosylation site, one N-myristoylation site, and two potential protein
kinase C phosphorylation sites. Additionally, the whole peptide chains were comprised of seven transmembrane helix regions, four
extracellular regions, and four intracellular regions. The T2R2 is a hydrophobic protein with a few hydrophilic components.

Homology analysis of the 72R2 gene sequences by Clustal W indicated that the cDNA sequence homology of 72R2 gene in hog
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badger with dog, cat, cattle, horse, chimpanzee, and mouse is 91.4%, 90.6%, 84.4%, 85.4%, 83.8%and 72.1%, respectively, and the
homology of amino acid sequence is 85.5%, 85.8%, 74.0%, 77.6%, 75.3% and 61.5%, respectively. The results of nucleotide acid
substitution computation and selective test showed that strong purifying selection (functional constraint) occurred between hog
badger and the six species, respectively, which mainly existed in the transmembrane regions of 72R2. In addition, the
Neighbour-Joining tree of 72R2 gene exons from these seven species is consistent with their species tree, indicating that the 72R2
gene is suitable for constructing molecular phylogenetic tree among different species likewise.

Keywords: Hog Badger; bitter taste receptor; 72R2 gene; cloning; molecular phylogenetic analysis

WRE(Arctonyx collaris), 1RAMRA. W, WRE, JEHFLAN(Mammalia), £ H (Carnivora), Ffif}
(Mustelidae), 43I (4rctonyx), {ERE 2040 T VUM AR Fdb. RIELBRIT. HRSE, JC
AR TN 2 Mo 7, 2420 T e S sl J T2 A SRR e o ZE0E o, SRR, BRAGH . BE
7%, EERMEEYYEGR, SHTERR O IS FER. VRS R/ RESE, RWTEER O
BEK DNE A WAESREYY. BERARESNEFME. I CRERNE) D8k A UEE
FERAG R R 2, T ELRE R R s A B A7 3 FEE NI, 2 FIARR: R LA s
(RIRE R, A B R B IR B N Ah o 240 E A8 N B SR JRi20004F8 H T H R AT (B K AR R 7
A EEAT . FEETUNE AR A 24 5 CTEYIR A% ASSEG A B fad) i
(Vunerable, VU) o 43K, S MEMORY S N CIRGEA HOEFTE R T A5 5, HA 51
e Jy T HGE D

IRk S TR A SRR PR R R AR R B R . P2 ARIE NI R BT
T AT, LA S X2 (A2 B B2 S TR R o LBV KI5 P A AN LI, 170 3 270 (1R 51 2 5 RS B
WX A RO B P DRI S o DT 8 ke P SRR S AL 20 1 BRARSP LA —, ) LA LR A0 A S 1Y)
PN, SR TR R B (24K (Taste receptor type 2, T2R) A FH), %268 TGEAMIAZ
REBE IR, S th— 4 2 IKEE T I 7 B IR e 454, A A AR 340 I A BR R340 I 41 B4, T2R s 41
MAMNGAR L, TR RACIAREE A X, HAAHBMZEN, LA A AR S5 e R Y. 40 P 34K
SERIFFEAR ST, AN GER A BRI, T2RstH— AN 24N LN KBt . DA BFFTR M,
LE N EAT25 AN SR D RERE DU RISAMEIE D, 76/ B £ 33N S ME D RESE R A3 AMBE N >0 4ok,
AT I R KSR e A ) P T2RsHE R SO (A AT, R T2RBE R SR AE AN [ (1 3 3R
TAELEA AN [ A, BV A B I AN [F] B IR BE 1) 7 7Sl . T2R2BE DK 4 T2Rs HE DR SR M ) A
R, ENBP OB, e S FLA A T Ay 4 5 h R B DR, BE DR Py e A 1 A T PR H R
e VEEhY, EVERCR R . ADTTUIRIL v R R 2 AR T2R2E N A DNAJT A1, 43 B 128 DR TR A i A
cDNAJTgmft & (1P FIREAE, I 5 AL LA IR EAT LA AT, il — 205 T2R2IE DR iy ek s
B DR 22 A5 Mk BORE R 8 S WA B 2 A T 431 A TG N A5 D7 TR U B 5 il 5 6 R BT B R K AR 4P 5 T
SR FHBR LR = A o
1 MR
1.1 ##



FEREA T DY e e 25 el 1 ZET AN, ICHBRESILIAT, T J0/K SB ORA7 A7 [0 A7T-80 °C iR Ik Uik
VK% . PCR fiiif; 10xLaBuffer. dNTP. LaTaq DNA %4, pMD 18-T Vector. KMAT# DHSa b H %4
PITHE (K ARAT: DNA BERAMIRAIE, DN TR OR A G B A TAEY TR ARIRS
AR
1.2 /&

12,1 bRASH) AL 3

B BEARAT I RERR I L E % (4 30~50 mg), N 1.5 mL S04, I 0.9%4H 7K 100
ul, BIRERSRL; A 700~800 puL ZEREER /K, 29 12~24 h, Hia s HEFEERK 3 W REH IXTE IS E
e 2 K I TE BT, Bbr AR & .
1. 2.2 JE[AIZ DNA X

VAL (03 LA 412 DNA R BEHS A - DR AT BT DNALE 0.8% 5 M Bt i i vk
GreenView/fZ MR Ykl e thy, T8AME S E AN VMR FEFIAUE
L. 2.3 51t 6 0

M GenBank ##fs 2 A 4k th R T2R2 JEH 58 229w i) 741 (GenBank 3¢5 : AB249685), i LA A AL
Bl R A SE BRI AL 91 h 4 HH 781 L 3 254 HE 24 300 bp 19— B4, LAIRIAE (1) 7532245 2108 R AH R4
(RIAR S [ UERE A o ) AR Primer 5.0, FEFR A T2R2 G idh 1) 19 s AT < DX SR B0 T 1 kg vk
514, LE¥51% (T2R2f) : 5-AGATCAGATTTCTCAGGGCTGTATG -3'; Fif5l4 (T2R2')
5"-AATTAGTGCTTCACCTGTCCTGGG-3", JH b4 A CREHAR MR 5541 B2 W5
1.2.4 PCR ¥ 1%

FHBE RS 0 O ET2R2 S5 N, 4 BIRDNAKE A 50 ng/ul i, Wl &M WERRE . HE
S, A2 RERE, HE T —E4 8 MERET2R2 SEFMPCRX N AAFR: FEF4] DNA (50 ng/uL)
5ulL, 10xLaBufferll 2 uL, dNTP(2.5 mmol/L) 1.6 uL, MgCl,(25 mmol/L) 2 pL, Primer(10 pmol/L)#% 1
uL, LaTaq DNA Polymerase (5 U/uL) 0.2 uL, ddH,O 7.2 uL, E&F! 20 uL.

PCRJX W 45 4 94 CFiAEES min; (94°C 35s; 54°C 30's; 72°C 455) 30 MGG, 72°CHEM 5 min,
4°CORATF-

1.2.5 mENF

PCR /¥ 2 1% BBl e v vk, AR &t Beke = Mgt A7 1Rl KA pMDI18-T Vector 4%, 144z
YA K235 DHSa, PRECPHE pofe, $RECEATR, Z/EY). PCR % ik bifg 2 1Y) TRH AR RS
A BRI .

1.2.6 FHI5 47

T 541 il Chromosoma 1.62. DNAStark {44 #1 SeqMan, EditSeq, Megalign# {(DNASTARInc,1996)

BEAT N LR S G, BT S TC o FEAIHAE S5, DNAJF A1 [KIORF 2+ 4 B4 F00 43 1) K FHORF finder %



4 (http://www.ncbi.nlm.nih.gov/gorffgorf.htm1)FGenScan# {4 (http://genes Mit.edu/GENSCAN.htm1).. 541
ARLPE Eb R HBlast 2.1 4% £ (http://www.ncbi.nlm.nih.gov/blast). % &5 [1) LLAR 4 H1K H Clustal W 8k {4
(http://www.ebi.ac.uk/clustalw). & [T I¥ 45849 5 FFAE IR A PredictProtein 4K f:
(http://cubic.bioc.columbia.edu/predictproteinf) . %R /7 F1l B /K P 731K FIDNAMAN# A, Kyte and
Doolittleis ik Ul B H; RHIMEGA 4. VA5 81 BT 1) 22 5« e/ 0 s L He i, 08
FIKimura XU ER A Ry 53 7 BB, R 3% R J772: 00 : HINJ(Neighbor-Joining)ik B 7SI T, R IR
FHIL A8 A #5572 (Close-Neighbor-Interchange, CND) o - 3EAT (4 43 #7113 \GenBank 5| FH T 6 F0 I FL 20 4 11
T2R2IENTH: R (Canis familiaris, AB249685) i (Felis catus, ACBE01074008). “I* (Bos taurus,

NW _001494849.2). 5 (Equus caballus, NW_001867413.1). BAEIE (Pan troglodytes, NW_001237933.1)Fl
/N (Mus musculus, AC121573).,

2 R 55
2.1 ML RFIFTFIE

K BRPE TR IEA TN, WP 45 RN TR JPoI9HE, B BRI R AR S P41, i)y
F1791 169 bp. 5 GenBank W R T2R2FE P A LLAL f5 ,  HINA SIS T e b 3 91 2 36 E T2R2IE IRIDNAJF 1
FHEEMASNE T, KNS bp, TN EFo 1-103 055G M X, 1019-1169 K3 5l 31X ; 5wk il
DRI S ) FL X 53 73 4103 bpy 151 bpe #4i%)J7FI32 52 $GenBank, 6% 5 ANFI812727, MMET2R2EEAI (1)
25 X 3 AN RN B B LR P41 (1 FT7R) . OREFHIM915 bp,  Zifi304 N FEme ik IE, L iheh 1
LB WA ATGHITGA. Ay T G CHIPFIE 8451 710026.89%. 33.99%. 18.69%. 20.44%, A+T
SR, N61.87%, GHCHHN39.13%. WG MET2R28 (A ik — L W o M & B, JEHET2R2EE (A 4
T 43474 kDa, pIA9.76, {EpH7.0F KI5 i 8 419.79. %488 154 1434 AEM M LR AR IE (NI

SRR AR ANEAR. CER. SER) 7T E IR RIE CRABEE . iR, Bk
iy 22HMR T

M. R WEEIR) » LARL10A A B v Ay IR 2 IR R (R A B BRI 48 2 R ) F129 /Y 1 HaLAar (14
SRRSO AR A R) . 2 EE R 74 L o (B2), FRET2R2EE 11 FA 1NN BG4 A5
(253NMTE) , 24NE S CREFR AL AT 15 (168 TLK, 21 I THR) A 1/MN- A 5 % AL A7 5 (137GSFLAS) . %%
ANE AR IRBE S TSI HEX. (f7T7-31, 48-72, 85-109, 130-150, 181-205, 236-258, 271-288, it H
162N EIERR) » ANMIANX (F7F1-6, 73-84, 151-180, 259-270, &t W60NZIEMR) F14/N4i i py (X
({7 F32-47, 110-129, 206-235, 289-304, & il A2 IEMR) .

K HIDNAMANR A BRAMA 2 B0 RET2R2 8 1 U SE IR 7 S BEAT i K Ve i (13D o b a0 B
IR, FERET2R24E H U FE IR PP A1 B R 3 DX BERR M ik X, SRR IXBOUE 134, e R IX BUA 4
(f77°32-43, 152-164, 168-179, 207-231) , HWFH MEILIRIRILHCR 12~254>, HARNEIA/NX B (hi T
55, 79-80, 115-117, 126, 130, 258-263, 276-278, 286-294, 300-304) , &R IEIRIEILEA AN 1~9
A, A SRR PE R IR IEEL (944 7 DB SRR IEHL (3041 LLHIZ130.92%. 454 il N AN IT b7
B, EI3NEKXE T, FANXBAL T HIANX I (79-80, 152-164, 168-179, 258-263) , 3ANXBAL 115
X 3 (55, 130, 276-278) , 64X BEXIAL T M i XI5 (32-43, 115-117, 126, 207-231, 286-294, 300-304) .
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HE— D s /K PE T AT %1, GRAVY  (Grand average of hydropathicity ) i 40.71. X 4645 BLR 1, JERET2R2
HEPChEUKMEEE, HoRKPEX BT Hu A

AT 00 TCC TOC TIG TCA &O- ATT CCT CAT GTT ATT GTT ATC TCA GCA AR TIT ATC ATA &0
X & = L 5 & I F H * I ¥ ® 5 & E F I I =20
GxG ATT ATA GTA AAT GEA TTT CTT ATC CTC ATC AAC TET ARA GAA CTE ATC AAA GEC ARA 120
I I T ¥ - F L I L I ¥ ¢ K E L I K & E 40
HAG CTh AR CCA ATE CAA CTC CTT TTC CTA TGT ATA GEG ATG TOF AFA TTT GGT CTE CT: 120
E L & P K R L L F L ©C I #~ K & KR F G L L &0
ATG GT: TTA AT: TG CAR AGT TTT TTC TCT GTG TTC TTT OCA CTC TTT TAT ARG TR AAh 240
X ¥y L ¥ ¥y ¢ 5 F F 8 ¥ F F P L F Y E ¥ Rk &0
GTT TAT T GCA GCA ATE TT: TIC TTIC TGG ATG TTT TTC AGT TCT GTC AGT CTC TG= TTT 200
r*r ¥ & A A M L F F W XM F F 5 & ¥ 3 L W® F 100
FCC ACC TeC CTT TCT BTA TTT TAC TEC CTC Akl ATHA TCR G-C TTC ACE CAG TCC TAT TTT =520
A4 T Cc L & w F Y C L K I 5 « F T g & Y F 120
CIT T CTE AfR TTC AFE ATC TCA AAE GTA ATG AGT TE: CTG CTT CTE GRA AGC TTT CTE 420
L ® L E F E I & K ¥ ¥ 2 ®w L L L & & F L 140
GoA TOC ATE AGC ACA FCR &CT CTE TGT ATT GAG GCT GAT TAC CCT ARA GAR GCR AAC AAT 480
A 5 X 5 T A 4 L C I E & D Y P E E & ¥ H IR0
GAT GAT GTC CTC ARG AAT EOC ACE CT: ARG ARG ACT GAR OCC AAE ATA AGE CAR ATT AAT HO
n o v L K W & T L E E T E F E I E @ I ¥ 1s0
=i ETh CTT CTT GTC AAC TT: GCA TTA CTA TTT CCT CTA GCC CTA TTT GTF ATG TEC ACT E00
- ¥ L L ¥ W L &« L L F F L & L F T K C T 200
TTT AT TTA CTC ATT TCT CTC TAC AAE CAC ACT CAT CEG ATG CAA AAT GGA TCT CAT T ERO
F ®H L L I 8§ L Y K H T H R M B W & 5 H & 220
GTT AFA AAT GOC AGC ACA AR GOC CAT ATA AAT GCA TTA MRA ACK GTE ATE ACE TTC TTT T20
¥ R W &# &5 T E # H I ¥ # L E T ¥ ®K T F F HHo
T-C TTC TTT ATT TCT TAT TTT GCT GCOC TTC ATG GCA AAT ATG ACA TTC AGT ATT CCT TAT T20
c F F I & ¥ F & # F K 4 W K T F 5 I P Y X0
Bz AGT CAT TGS TTC TTT =Th CTA AAE GAT ATA AT GCA GCA TTT OCC TOC GGC CAT TCA =40
R & H C F F T L EKE Dn I X & # F P 5 = H & 220
ATT ATHA ATC ATC TTH AT AAT TCA AAR TTC CAR ChA CCT TIC AAF AFR CTT CTC TEC CTC 900
I I I 1 L. & W & k¥ F @ @ *P F K E L L C L 3200
AR AAE AAT CRR TR 913

E K ¥ Qg % 303

1 JE%E T2R2 R A5 X 5510 SR R EBLFS
RN IEE T
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Cofamiffari= ... ... ... ... Koo oo o0 Do o B UL 28D
F. ratus R = o O <1
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ARMANX, t FREEREIX, | RARAX; FRIZ. N N-BESAGAL & (253NMTE) ,  ___ W10 C BRI AT A5
(168TLK, 211THR), i N-A RGN 2T (137GSFLAS) &
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B 3 BET2R2EAREKIED HTE

22 FHILERS#HUL DR
WS RET2R2FE IR A BT IRIT AU S R A 2B By SRR B AR AU ST LA, A
LIPES B H91.4% 90.6%. 84.4%. 85.4%. 83.8%. 72.1%. HbHHHTEILRFHILLE: (B2 , alHk
TEER M A Ty SRR/ B T2R 25 DR 2 i 1) TR PP S AR ALLE 730 4 85.5% + 85.8% 74.0%- 77.6%+
75.3%- 61.5%. {ESEAGISXAZFRRTH] (915) ML, K393 AMZATIRAR S A7 25, v /0 BT s 5 4
(1142.95%. H L5 BALR12440, AR A B E31.55%, AN AL R269,  d AR AT s AT
68.45%; TEZSEIRITH] (304 AA) WLILER, A 1702 RRAL e fl, AT AL U 2155.92% .
TR BAL RS TAS, AR SR SR EL33.53%, TR AL AL13A, AR AL AR EUR66.47% . Tk,
YL MIANX . BEIEIX . B XBEAT AT (1), SR RRAR S 007 A % DX e A R 4y
EC73 904 69.5% 33.33%. 33.33%, ZIEMRAR TR miE S A DX I SR EE K 11 20 300 73 990 4 78.33% . 46.91%.
56.10%, W] A tH B AT DX IR AR 5707 %820 K T R DX RITIf Y [X
%1 8% 2R2 ERTRREHER (DNA) RESEBRAAFIINEKERTSASH

SEAEGAY X J{L &M i figh X 5 155 Gt i X i Py G i X

Complete Region Outside Region Transmembrane Region Inside Region
TS VS VS% TS VS  VS% TS VS VS% TS VS VS%
DNA 915 393 42.95 141 98 69.5 558 186 33.33 330 110 33.33
AA 304 170 55.92 60 47 78.33 162 76 46.91 82 46 56.10

T TSR L VSR DA AL, VS Y%k A DCRAR A7 h B0t i DX s K R P 4 L

NRE— D FOERET2R2FEN 5 R Hi A By PR FUNRI AR 5500, RHMEGA 4. 18411
FOEME S H ARG Rh T2R2IE DK B (1 S g it e 41 AL ) (1) 25 57 AR R SO 0 R (aN) Fl[R] SO e idi
(dS) , HJRBZ-KIIHH TA I O 2 P SR, S5 R WR2. WER2WTE Y, KB MET2R2IEIA (1) 5¢ Y



15541 5 HAth o AP0 10 ) IRV JRUE S AT AL R vl S 45 AR IR AN < dS, W (anas) <1, EFE
AW (P<0.05) o XEY], BHET2R2IEKIS R M. 4 B RPNV WA A7 ARG s EN i) 2l
k3% B (Purifying selection), Bl 321K ThfHE K45 (Functional constraint) o F5E5E T2R2HE DA e H: g i 11 25 14
TR AL AR TR A7 B3 R = AN DK (RSN IX L 5 58 i ) DR P RS IX D ke 73 T 42, R A 5
P X T R 45 3 e B g X (R 25 R e 4 — B0 AR X8R0 45 R 5 B g DX (R AT AN TR] . T
Hush gt X, RS TN > dS(@>1), MS5R G BEBEH/NEE RN < dS(o<1), (RiEFEE
KIRBARZE (P>0.05) ; M THRARGX, BSR4 S BEENVNRIE AN < dS(o<1),
WEREPER ISR A 5 B MR (P <0.05, SoRmARaisetss) , AN AEE (P>
0.05) o ZLRRY], WMET2RIIEF G R M A B BAPRUN R A7 AL R sk ZL el e e br Bk
TR T ¥ i X

%2 RBRAE MR E T2R2 B ERE XKML AR FHIER (N B S B T HE X @SB (+SE)

SERE YR X TSN X 4 i X IS A £ 3 X

Complete Region Outside Region Transmembrane Region Inside Region

0.0734+0.0111 0.1382+0.0399 0.0583+0.0134 0.0624+0.0195

C familaris(K) 0.1449+0.03 0.1798+0.0777 0.1622+0.0442 0.0835+0.0454
0.5066 0.7686 0.3594 0.7473

0.0738+0.0119 0.1506+0.0442 0.0672+0.0144 0.03534+0.0153

F.catus(J) 0.1981+0.0352 0.1466+0.0688 0.2604+0.0575 0.121440.0615
0.3725 1.0273 0.2581 0.2908

0.143+0.0159 0.2717+0.0659 0.0672+0.0175 0.035340.0275

B.taurus(*f) 0.283+0.0433 0.193+0.1020 0.3375+0.0657 0.2688+0.1000
0.5053 1.4078 0.1991 0.1313

0.1247+0.0156 0.2526+0.0648 0.0672+0.0176 0.0353+0.0222

E.caballus(*h) 0.2518+0.0401 0.3925+0.1433 0.2707+0.0536 0.1362+0.0621
0.4952 0.6436 0.2482 0.2592

0.139+0.0167 0.3333+0.1009 0.0672+0.0172 0.035340.0250

P.troglodytes(FE12 1) 0.3046+0.0447 0.5123+0.2032 0.2884+0.0578 0.2291+0.0807
0.4563 0.6506 0.2330 0.1541

0.2589+0.0248 0.5001+0.1505 0.0672+0.0259 0.0353+0.0581

M.musculus(/)M ) 0.7057+0.0865 0.5157+0.2204 0.7661+0.1500 0.7992+0.2634
0.3669 0.9697 0.0877 0.0442

W TR, BATHIEE N dNESE, %5 AT N dSSE, B=ATH o H Cw=dN/dS) ; RN BRN dN/dS 1553 N
1 (Zife PR, P<0.05) ; FRIZL N dN/ES>1 {E{EAES, P> 0.05).

2.3 BF m2Rr2 ZRINETFHIERIFH LR

DI RS Bl 45 Dy BASERUN R 7ANR 0 T2R2FE N A1 i T AZ R Y 41 o B8, 5 BHMEGA 4.1
B, T KimuraW S HR, FINJ (Neighbor-Joining) :HIME(Minimum evolution )y B Ff 7 ki g T
T2R2FEDIM(14), IR B (Bootstrap) K iR SF A h 40 S BASRE, BRI F 1 0004K. PIAREE
DR R b R 56 A — 3. NIXPRRIE IR I, JRE S S0 5 RS, RG24 1,
PREA—E, BEHS/MNURE K. XRY, X7, BRESRIEGC R, 55, 4.
Oy, FRPRMERE R RKRIIEIE, 5N RISRG R R B . Bonth 5 FJEVE L BA A &5 R . AN
DRUBR (04 25 K A1 55 3 7/ 0 i) F 9 b 45 42— 3



9z A collans
a 94 & familians

— | Focatus

1ao0

B. {aunls

E. caballlg

F.frogiockies

M rLse g

0.5
an A. coliaris

b 9| L——C famllians

— | Focatus

100 B tauns

E. cabals

F.frogiockies

M rLse g

.05

4 7 2R2 BEEINEFHER NI (a) #1 ME #(b)
SR R BT KT 50% ) A JRAE.

33t #

WAL Z W)y % LR T H (Carnivora) 2h#), HEMREETANYIR. M. B FEHE, ©
HE s ahamiakl, MfEatt Bl Foseetbshi®y. arCUEN, HEREAE S AR SRt R Sh ) o 3B iUa
A B2 EIE R K KL I RE R, AR5 7K Bl s BRI R X R S PRz AL R PR IERY

AW FERET2R2IE KB UL KR, EIEZIE NS SR A B S SRRV E
WL AIPIFRER R, SERIAEICA S T, BUEEA AR R AN 2k, R aG 3 1 ATG L
B3N IR A RIS, SR BRAE AT G [ TR T R 2 S 0 3 5K ozak FP A1 RFAE— 201, 454 K2 H0T
B AR I S T T RAT I SRR, BT SR B ) T2ROFE R A M JE IR A JEAE SR H S 2B s
SRBEPERIN B AF6 YR T2R 25 PR G 1 DX AZ A IR A1 I A LLYE T 29 1484.6%; 2 LI 7 A1 IRVAAULYE P34 ik
76.6%. (LSRG AZTTIRITH] (915 bp) MLLXTH, K393 MRk, o5 AW s A
42.95%. AL TINEY, HRET2R2E A FRSCE RIS, ChEsBuRieEn, a7
JEIRBEDS AN AN A4 AL X o SXRWIIEREL 6 AP RIS SIS 5 TR D fr I H BRI
i DX A% AT Wy 51 B AL G ) B S Ry A1 L AT B M DR o Ut IR S B D RESE N AL 4 OB 5, ]
CLRIFIR S A5 S0 e i FL s e oA E (o A3 DR T R LU BE N A 2 BE 9, Db s e 5 (R A0 )
Pt HELE B PRI DI RESE N o



AHFCIS AL MIAM X L BE DX A DXEAT LEAC M AT IS, RS T2R 2 DRI e ) 1) A% o7 ol B R AR A
AN, AL IR AR S A7 AH P DX A AL P IR T T 4 LU iR 69.5%, AR IR Bl R AR S 7 o 1 4 Bl peniis
78.33%. AHLLZ T, WA NI P DX 1 (174 e A ARG, AT IR AR S0 i 1 43 LB 3800 33.33%, AH AV (¥ 20 0
PR AR A7 1 E 23 B 230l 46.91%H1156.10% 0 E— AR FIMEGA 4. 1o SO 5 AR 6 MR T2R2HE X £
EUT b7 R (0 72 5 PRI SOk (dN) FITF SUSHad . (dS) |, R Z-RRw T
Ot B R R . SRR, ERET2R2BENS R M. AR D SRR R AR SR A i L
1% £ (Purifying selection), BI#RZIKTHAEHR 4E (Functional constraint) , {Hi% 3 ANXI 54 420F, KILIX
PR A S bs B FEEIEIX (AN B2/ TdS) , 3Kt U8 I T2R2FE DRl ) (1) 1AL A 7 0 2 AR IR
TEERRGRIGX, JANX A8 AR, A IX IR o Shi 25050 A B 1125 0 52 A DR 50 e H A ol 53 1 4
TIPS H R B S5 e

KT RBEAL T (50 7 AE B 2E I 45 R W R AZ R (T2RD 43 T HIMIAMX =220 K B3R 5 7 11
44 Gilbertson 2507, T Kim 25! 1% 15 2<% I#  Phenylthiocarbamide, PTC )75 B A1 AH I 11 (175 K 52 A T2R38
TS RN, PTCURIEANE FIPTCU AR AN 1] 1 2 5 AU th T T2R38EIEIR P41 134 LR 1)
BT E BIPro-4945 i Ala. Ala-2627% i Val A & Val-2697% iille. FIEFTHED, T2R24) T F AN X MRl (1)
e EAR S W] B RO 12 A S T 3 AN ) R A O R S N SRR (1) — R R PG Y . 48K, XA
THRHR, B TdE—2.

FEH ARG T, 280 RAmDNAYE N %, 3 B3RS T EE 8, (He
NIIEAE S P TORI AAHRE, AP — e R 1™, 0 e o 0k REBBE IO B UL T
mtDNAA i FLSL SR ) 256 56 2R A1 il fL o DR b 2R 31 22 AN O HE AL CRIE B0 R 2 R 4145 S
B2 B AN RS AERFAE R 2 Fhrid, WUZIEDTPA, SRIGIE SRR T 45 R AN 2 (o AR DS
LR M B By BREERUNRIAR O T2R2FE N AN B TR T A O B, 3T Kimura XS H
A, FINJ (Neighbor-joining) %:HMME (Minimum evolution) VEPFI 7 ER H T T2R2FEKIM (K14) . PIRER
A ik e 4 — 8, B KBRS TR B . MZIEEW A W, 78, HES R
RGRFRBIE, S Oy BARINSRGOCRIKERIE, M5/ RISRGOCRIRIT . AR 146
PR B IXT AR ORI SRR — B, B RE. R. RS ERH, AEA 2R
W = FJE T RIEHFE (Feliformia) , 15 4 53 J& T3 % B R Caniformia). X85 KL W T2R2EE K W] %
JEAE KW FLEN A 53 2R Gl AR R Ja 1) — MR P e L A
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