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FEE  MRIF (Moschus berezovskii ) ¥ " VZ 43 A5 F ], HH T 5 A5 RIS 47 /1N | Z8 00 by DX B A= i 50t 00 I | P B AR 2
BN T UAE R 22 B0 F A0 st AL 15 SORYE RIS AR B 218 . O 14X — R i R b A SR R A5 .,
A T BRPGAARER | DIESRFIE 3 DNEFAEFREZORL A DNA (mtDNA) D-Loop 632 bp J BLHYIE A& ZHEME B IESE 4, 18 69 D1
IR AR BN A+T B S 63.2% 8T G + C it 36.8% , SEAG I 728 A7 5 171 A (29,5 B S 5 27.05% ) . #%1F
FRZAEIE (PD) 2 0.04424 7 S B IR 22 7 8L (K) y 19.908, 69 AN S3JE 32 /> B A 2, PR B i) 1) - 438t (2 BE RS (P) hy
0.070, 32 ARG NI RGER TN 3 A58 3, 4 A ARBERE A b (9 5 A5 RUR BEAL A 1 . 4 A FER T 28 AL 5 8 o
0. 043 (FRifELR SE 4y 0.005) , K ELFRFE A HEMAR 55 B3RP BLRFIR 1 3R 40 0 R B . SR AL 8] (19 F- 24938 (% 25 4 0.043 , 1] DL Ho it
A FASE BB KT . S50, B P64 ARERIE 1A mtDNA D-loop X RS A7 7E 5 40 =F 5 0738 S R A% 2 RE i, KUEL
P AR TR XU EL SR A (A% R 2 REPE AN A5 ) 5y, SR I BE AT ) B o3 0 S st A% 2 RE v TR IO L . XL
SLIP A BRI RUEL I3 58 7 1 U T 35 A% 0 AN A AE 3 v R B PR AT

SRR ARIRT LRI DNA 5 38045 Z M D-Loop X

Structure of the mitochondrial DNA D-Loop region and genetic diversity of

Moschus berezovskii in Shaanxi Province
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Abstract; Forest musk deer ( Moschus berezovskii) were once distributed widely in China. However, wild populations in the
Qinling Mountains have declined dramatically because of poaching and habitat loss. Captive breeding populations have been
established for several decades, but the genetic background of most captive populations has been unclear and the
populations have increased very slowly. In order to gather useful information for the conservation and management of this
species, we investigated the genetic diversity and population structure of forest musk deer by analyzing a 632-bp fragment of
the mitochondrial DNA ( mtDNA) D-loop region in one captive breeding population and three wild populations in Shaanxi
Province, China. The captive breeding population was from the Fengxian musk deer plant; the three wild populations were
from Fengxian, Liuba and Longxian Counties. The mtDNA was extracted from two samples; hair and muscle. The average

contents of A+T (63.2% ) were higher than those of G+C (36.8% ) in the mtDNA D-loop region. A total of 171 variable
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sites (about 27.05% of the total nucleotides in the sequence) were detected in 69 individuals. The nucleotide diversity
(Pi) of the 69 individuals was 0.04424 | and the average number of nucleotide differences ( K) between them was 19.908.
The 69 individuals belonged to 32 haplotypes, according to the determined sequences. The average genetic distance ( P)
among the haplotypes of the species was 0.070. Analysis of the phylogenetic tree using the neighbour-joining method showed
that the 32 haplotypes were clustered into three groups. The 32 haplotypes were randomly distributed between the four forest
musk deer populations. By means of the median-joining method, we found that haplotype 3 was located in the center of the
star graph, and that the other haplotypes were associated with haplotype 3 by 1—38 steps. The average genetic distance of
the four groups was 0.0434 ('standard error 0.005). The genetic relationship between the Fengxian musk deer plant and
Liuba populations was distant. The average genetic distance among the haplotypes was 0.043, so the genetic differentiation
had not yet reached the level of population differentiation. Our data indicated that the variation and genetic diversity were
high in the four populations of Moschus berezovskii. The captive breeding population and the wild population in Fengxian both
had a higher nucleotide diversity and haplotype diversity. There was no inbreeding or genetic diversity reduction in the
captive breeding population. The analysis of molecular variance demonstrated that most variation occurred within samples
and that there was significant differentiation between the four populations. The genetic differentiation between the farm
populations and the wild populations in Fengxian was small, with a high degree of gene flow. Estimates of the gene flow

indicated that there were few genetic exchanges among the four populations. Building pedigree records and increasing the

gene flow between populations will help to conserve these populations and this species.

Key Words: Moschus berezovskii ; mitochondrial DNA ; genetic diversity; D-loop region

MRIEE( Moschus berezovskii ) 2o L A8 i H FEF)
BB —Fhshd ) A ERE T L M B
JEEAE o DRURE IR 7 J5% 74 R A B e 22 ) A 7 4 BE 0 b
A B, S 2 B 1, 22 5 iy B A 25 FH ¥ 5l
Y1, BdE R, R 70% B9 B RS R A G )
PR AT E Y RER A
oA T E, BT R AR S b T A AL A
MO0 B A b RN ZE BTG 9 XUEL Bl B BT BRI
S SR RDRA AR B 8 7 LB E] 4000 H
FeAH  EIG R A R RS AR R AL 2 R
X R B B A R AP AT R R R

ST RN DNA ( Mitochondrial DNA , mtDNA ) Py
AT, N oy BAG LARE R A% T st A%, H45
fRf B e, A TA) B ik A o 20 H o B A e
AETE EOWLORAF AR 2 728 T A B RE i, 42 T T
FE 8 A5 ZREPERFSE > . miDNA D-¥£ ( D-loop ) &
SRR IE R (ARGt X, Y36 X, & & A LT Bl
B Jm T AL R X, HE A A miDNA X 35
P, ZBHEEE" T mtDNA D-loop X (14545
P, 2N BN EY A SR s % Z REveAa il T
PAL S5 10 43 B S0 55 RO 310 55 5 TR b
Hiendleder 45X RIC 745 = S Fh (g 45 i X647 1 15t 4%

ZREPE S BT, W BRI FE A 40 S KR AR R R
K% H mtDAN D-Loop X 2 BIF 5% 7 58 55 1 1) 35
TR RErE B R BN BAR TR IE DR R N A 7E— 2
BEMNELHAL, BEEFERNEENZE
PEST D MREE mtDNA RISt E 2B IT, 240 05T
TMEF mtDNA J751, 25 5 B KBS 5 ER) shi 5 o
PAYEZ KR, H.Peng %5 F FHAEE miDNA 35>
FEHIRE T UL 3 A~ N T 3% 5 FhBE A9 33 1% 2k
PV R ARBIF SR R4 3 AN HLIX 69 AN AREE AN A
) mtDNA D-loop #8435 FF FIHEA )7 , I3 A7 Hoasi %
ZAEME T iz P B 15t 1% 2 R R I AR W2 1
W ER LRI 2= Bk,

1 #REFZE

1.1 MESRIKE

IRCEL SR AR B A MR B & LA R S8 MBS AL 1A 4
4139 AR R 3 DN RE 14 DMK
B 5 SR Bl B B A MR R UL R AE o 43 5 Dl 9
AFNT A, WURARE S T IEK LB [ a2, 7 (0] 5256
FIRAET-20 CUKAE .

FHFE A DNA $£HHY Chelex- 100 I [ Bio-Rad
oal, 51 LA T A TR AR R 55 A BRA )
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é)ﬁo
1.2 s
1.2.1 mtDNA [$EHL
F & miDNA RUHLHCS: I8 320 46 0 O 1k ik

170 BT FHBEEE RS MUAERERE A 35 28 2o v ik v Fe K TR
SEBR G3AN T T S A R S R 7 b 4 R
HIBRIHE A&, Foas &9 5l 5 O A 55 53 i, 2 G
R P S 5 A N KA A Wi RT e i s MR TS
e, B, FESCE T BOE T A AR O R BIRE BR
AR S AN T A SR BOL BRES S5 A b B 58
E—HHFATA IR, BB RS M DA
MRS,

LA ZHZY DNA $E 507 15 B8 Sambrook 145 iR
I 5 AR 1 KRR B DT ZL 3 0 240 B v 4 25 v
FJFi i DNA 595602 U DNA,
1.2.2  PCR ¥4 S H Wi il

%14 L: 5'-CAACTAACCTCCCTAAGACTTCAAG-
3; H: 5'-CCAAATGTATGACAGCACAGTTATG-3',
PCR SR BARFLN 50 pl, H:iH 10xPCR Buffer 5.0
wL,dNTP (200 wmol/L) 1.0 wL,DNA £ifz 2 L, I
TG (0.2 pmol ) 4% 2 wL, Taq i (5 U/pL) 0.4
pl, B4l KK 37.6 wL, PCR RWAKZRTE 95 °C i
A5 1 min, 94 °C FAEVE 4 min, 94 °C7Z5E 30 5,56 °C
iR K 455,68 CHEff 1 min, 3 35 530 e Jm — TG I
PRI 10 min, 4 C fRAEEH . FIFARMAENR DNA 1
RN AE Ry 25 O I DL A R A A TS Y AR A
PCR #3479 °R I 1.0% Bxt g A58 15 FiL A I HL
BRU/NSW R, F-20 CIAAFE, PPk E LilgIR
YR BRI B T 44k, 78 ABI3730 &1 [ shill
FRASCE XL Y
1.2.3  DNA JPFI 5 skt 21

L GenBank &R MM BT 5] AY835375.1 4
S 75, ¥ A eS8 Clustalx1.81 {4k 174
At Y Seaview B KA L 45 SR IE T B AL
IEPIR LR R A5 Y5, A DNASP4.10™
G AR ITIR ZFEME (PO) 7 91 Y SR AL AL
(h) BAERIZ RS (Hd) VB IR 22 5+ 80 (K)
% JT MegaS.05" > R 11550 1 35 41 B A 22 S5 Fn A
PRI LR BS . J1 MEGAS. 0 B3 B4R ) A E
R Kimura 2-parameter #5514 358 1% 5 25 5 43 B i 3
ZH LS AZ A PR 7 R )R 555 1T 1000 IR Bootstrap HE

25y M1, ¥ # Neighbour-joining £ 4t #E b #, H
Network > F G AR R 206 R ], 43145 BEAR R
L Z BB R AR

2 #R

2.1 #E mtDNA D-Loop X PCR 4145
M mtDNA D-Loop ¥ 34 F Bt K &y 635—637
bp, 25 WA 1,

. ————— - —————

1 #[E D-Loop X#B% 5 5 ¥t Fa ik E
Fig.1 PCR result of mtDNA D-loop partial sequences in

Moschus berezovskii

2.2 JFAsET

i PCR 345 69 A~ AKB mtDNA D-Loop IX
DNA J B, &t Wil 7 | e A E f bR 2 H R X A5
# 632 bp 1YJFF,JPFH A T .G Fl C 4 FlzH R
S-S AR5 R 32.2% 31.0% (14.4%F1 22. 4% , A+
T &5 N 63.2%,6 + C Fih 36.8%, A+TH
T G+C &, BLIMEEZRLIK DNAD-loop X HBJ3 ¥
SIE B A+T; BB IRSEA A fmfarbE . 5 NCBT 2>
A7 MK B D-Loop /551 (AY835375. 1) X L R BLA 32
MEAEHRL(R 1) 171 DAL R, 73 DR 5
P, 98 AN Al 2915 B A7 A, o 4 M 7 A A B0
27.05% .
2.3 mtDNA D-loop J¥ 31 13 1 Z #EPE K o F &

Gt

FIIH DNAsp A4+ T MJBF 69 4~ & miDNA
D-loop JF A1t 15 ZREPEFEHL (2 2) , PRAE L 24
FE(Hd) 7 0.929, B BR Z A1 (Pi) hy 0.04424 °F
IR IR 2= S H(K) M 19.908,

W HI MEGA 1A%, #24% D-loop JFHITHE T 32 4>
PAAEAY 2 [B] 35 A% 1 25 R 0.002—0.298, B4 7R S
PG R 0.070 (ARUETR N 0.01) , Hid s fE Al
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1 5 5 20 AR 3 SEAEAL 6 PSRN 11 S5y 0.002; BAE T 26 S5 AT 31 (WAL RE B AR,
{58115 BAfE A 3 5580 20 YA B /N, ¥ S 0.298,

F1 PBEFEAME mtDNA D-loop #3453 FF 5 iy RS BIAE BEK RS> 1
Table 1 Haplotypes of mtDNA D-loop partial sequence in four pupulations in Moschus berezovskii

B F#145 Population number P 145 Population number
Haplo-type  RUELEF4:  RUEFRMEY BA (22 Haplo-type  RUEW/E ARG B0 [
Hapl 2 0 4 0 Hap17 1 0 0 0
Hap2 1 0 0 2 Hap18 5 1 0 0
Hap3 11 3 1 0 Hap19 0 0 1 0
Hap4 0 0 0 1 Hap20 1 0 0 0
Hap5 1 0 0 0 Hap21 1 0 0 0
Hap6 5 0 0 2 Hap22 0 1 0 0
Hap7 0 0 0 1 Hap23 1 0 0 0
Hap8 1 0 0 0 Hap24 0 0 1 0
Hap9 1 0 0 0 Hap25 0 1 0 0
Hap10 1 0 0 0 Hap26 0 1 0 0
Hapl1 1 0 0 0 Hap27 0 0 1 0
Hap12 1 1 0 0 Hap28 1 0 0 0
Hapl13 0 1 1 0 Hap29 0 0 0 1
Hap14 0 1 0 0 Hap30 0 1 0 0
Hapl5 2 2 0 0 Hap31 1 0 0 0
Hap16 0 1 0 0 Hap32 1 0 0 0
#2 BEALHE mtDNA D-loop 334 5 5 IiE1E B HEMIEE —
Table 2 Genetic diversity indices of mtDNA D-loop partial
sequences in Moschus berezovskii
W% RS EL Genetic diversity indices Clade 1
Z AL EL Number of polymorphic sites, S 171
FERIE Number of haplotypes, H 32 Hagllazlﬁl
HAERIZREREE Haplotypes diversity, Hd 0.929 Hap22 |
WAFBRZ REE Nucleotide diversity, Pi 0.04424 -
THIAFI 2 A 10,908 Clade 2
Average number of nucleotide differences, K
65 - Hapl1 -
i P T RPN IR R SRR 2t -
NI SHFFREER (F 2) AP 2 AT L AT 9 5 '
FERIAT LIEIH R 3 A K93, B2 4 DARERRE(R
W B LR IRFLAM AT (. 4332 1A T 11 B2 Clade3
B R B AEFREA 3 Fh(Hapl (17 23) R TR
BEGCH 2 F (Hapl3.14) B2 B BEARA 2 F (Hapd,
29) EAWIRERA 3 F(Hapl  13.19) , 2 Hapl &

JREL B A A B U AR LA B9 Hap13 J2 KB 57
FERER R B AR I 195 7032 2 8 T 6 i
3 o : ~ _-g _g_ | . .
1%?&,)?&%@?53%?{4&7@ 4 Fi( Hap8 9 .10 21) T ‘2‘ IQEEME?;mtDNA D-loop #43 FF 51| 5 £5 B4 1) Neighbour
joining 5 F R G
'Mgﬁzﬁ:( Hap 24 .27 ) 5 ﬁ?‘fi3@é\ T lsﬂjiﬁ%ﬂﬂ s Fig.2 The Neighbour-joining phylogenetic tree of mtDNA D-

loop haplotypes in musk deer population
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hE

45 PRPYA ARIEE miDNA D-loop X 751 45 4 R I 182 15 22 HE4E

5891

JRUE B A BEA A 10 A (Hap2 3.5.6.11.,15,18 .20,
28 .32) JWE SIS BERA 7 PP (Hap3.15.16,18,
25.26.30) [ ELBEAA 2 Fl(Hap6.7) | B LA A
2 fit(Hap2.3) , Hrp Hap2 & JXUEL B A R ORI B 303
PRILA 1), Hap3 2 RUEL BF AR BE A RUEL 57 78 B A
BRI A (1), Hap6 S XU B AR FEACRN Blg S REAAR

HAP28(D

HAP240)

HAP21(Q b5y
HAP27Q)

P250)
HAP100)
HAP20)
HAPYSO)
)

’/ﬁ'/
et

HAP23O™ 1 1 |

N\ =

HAP29()
HAP1 O‘
HAP9C

HARTRY

HAP4Q)

HAP

A, Hap15, 18 2 RUELBF A A XUEL FR 5 7 AR
HHH . Network 1 Median-joining T M B A
W 268 25 1 P S s 1 BRAR A 20 A 23 B 32 AR
5T DX 53 Ay e o7 AN () e 388 DX Sl s 5 i o ) B R
B, A5 Hap3 A7 T LR b | Fo A Bp £ 40 )
el 138 AR HHAME (K 3)

HAP260D

HAP22(D

HAPYZO
HAP310

B0

3 4 HEFEE D-Loop 3 B AR B K MR RE X R E

Fig.3

deer populations

2.4 4RI RS

FIFH DNAsp #RAFTHE T BV bRRE 4 A X
5 mtDNA D-loop ¥4 1yistfe ZHEEFEE (R 3) o K
EL b DX B A pRJRF A B 22 RE B (Hd ) 0.980 5 B LK
(h)29 A B H TR Z FEJE (Pi) 0.03594 5 Z2 FEPEA AT
142 4>, RELFRI MBS A5 A Z A BE (Hd ) 0.978
FAERIEL (h) 12 A B PR Z FEE (Pi) 0.04917; 2
FEPERL 5154 4>, B8 300 4b X bR g 20435 80 £ A
(Hd)0.833; A5 RIB(h) 6 1~ IR ZRENE (Pi)
0. 03025 ; ZHEMEA 4 47 4>, Bl B b DXOMR B B A% 72l
ZHEE(HA)0.905 ; FAF I (h) 5 A R H IR Z AL
(Pi)0.03962 ; ZFEPEN 5 60 1>,

H Kimura 2-parameter TR S SR B R R
[ AR HE B (3R 4) , 4 DRER MY P B 5 35 55 R

Minimum spanning networks showed genetic relationship among haplotypes of mtDNA D-Loop gene for four forest musk

0. 043 (FRUER SE H 0.005) , KB F5 58 7 4 5 58 301
R R B TR 4% 114 358 A% I B s | XL B A4 8 R
B ELREUR A st B R I, R ) 1 35 12 I B e
TRERRI RGO R I, i nT 0, KB SR 56 3 1
55 B WURIBlE BRI ) SR 20 O0C RBGE . i it A E AR
] PG AR AR W2 S

3 itig

3.1 BEFEAREE mDNA D-Loop X F84H1E

ARG 3 DU P43 M A5 HE 28 06 i X BT 4
& mtDAN D-Loop X A8 S 50 171 A4, 5 40 B fir
SR 27.05% , 728 SRR FU [A]— M X AR BRI BEEAY Cytb
B Berh g i 2] 37 AAR A (290 8.68% ) 1)
ZER E Y X R AE T D-loop 1Y Ak B R
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Table 3 Demographic parameters estimated from four populations of forest musk deer

TR

- . " gl A AT R " . R
N O A s 72 T S S S0 10 B
. . ARSEIE (Hd) Number of ) ZRERE(Pi) L
Collection Number of o Number of Average number . Tajima’s D
. Hyplotype var iability . Nucleotide
sites samples o hyplotype of nucleotide L
diversity locus . diversity
differences
RAEF 39 0.980 142 29 20.416 0.03594 -1.45277(P>0.10)
RE 3583 14 0.978 154 12 30.286 0.04917 -1.68146(0.10>P>0.05)
Bl 9 0.833 47 6 17.333 0.03025 0.01186( P>0.10)
B £ 7 0.905 60 5 23.571 0.03962 -0.21753(P>0.10)
T4 HEB4NBEENREES
Table 4 Genetic distance of four populations of forest musk deer
piz2VN Population B 1l B £ SR (B ) B (FE53%)
B 0.038(0.006) (0.006) (0.007) (0.007)
[5/53 0.045 0.041(0.006) (0.005) (0.005)
RUEL (P4 ) 0.052 0.042 0.038(0.004) (0.004)
KB (F54) 0.059 0.051 0.046 0.055(0.005)
5 A AR e 22
x5 MEBSEEEBMIEESL
Table 5 Genetic differentiation among different populations of forest musk deer
TR
e B p i . .\ Ay
WA RS 6y Bt Bl
FEE 1 A 2 ZFERE (Hs) The average - (“e-m: ALFEEL(Fst) B EE (Dxy) WALHE B (Da)
Popl Pop2 Gene number of e Diversity Nucleotide Net nucleotide
T . differentiation . . .
diversity nucleotide .. coefficient divergence divergence
cor coefficient
differences
[ 23 F 0.86310 19.14286 0.07023 0.11381 0.04254 0.00484
Bl 2 RE (B4R 0.89712 17.81685 0.03510 0.05563 0.03959 0.00220
Bl 2 KL (F5E5) 0.92545 21.40816 0.04279 0.05286 0.04757 0.00251
R RE () 0.88610 21.84615 0.03968 0.26632 0.04855 0.01293
B KB (F7583%) 0.89695 24.65873 0.04505 0.21006 0.05480 0.01151
B (EA:) RE (758 0.90539 19.19231 0.00643 0.00712 0.04265 0.00033

] I 45 50 s, AREEE B G 5 L HiA 3 A mi
AR, s S B A, % 2 PR T AR T B g
T JEE DRl A A1 R 28 AR R B A5 58 — v o5 2 B A
SRVEFR R 75 /N A 8, E W 2% 5 155 =5 »5 e 8 T
TR OB b 2% WA 2ROk M B IR 4H A T R AL R AN 3
_‘1@[27728] .

3.2 MREE T RPN R 15 22 B R 5 i)

KPR, T8 =% B 19 4R 5 ok s R K, 2
2000kg" ™", 17 B A B VR IR SE TR, I 20 42 50 4F
AL, A T PR A A e n) B, 3R EF 22 b 7 iR A
TFEBE, BEvh A RUCE R R N SR A A e KR H

.10 ARG R SR IR Tajima’s D {E
H-1.68146 (3= 3) , Ho i Pk T A 3 4 HEK,
0. 10>P>0.05, B FRFA A HEAR ARG A R 5Kk AN
FE M BERE R A HAlh 3 AP A BEIA Y Tajima’s D {H
RNEEWEE 0, EAHh kgl i Rk
(R BRLAG TR AR S B (Hl ) AR T RUEL B AR BEAA A% AT IR
ZAERE(Pi) hy 4 D FER T B, DO BUOR N TR AH
FAFF IFBE W A BT B S B AR 2R
PEREARA N 0L, X 5 2 M358 2 NI 1 v 5
5 | HEARIEE , IFX B Sk MR AT B A, B 1k 3 5%
BIEA G, WA MBSO A S0 2408,
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20 KA E SRR AREE mDNA D-loop [X 58 45 M R e i 14 2 E bk 5893

BRVE A4 T A AR K SR 58 8 A8 DA U 1| 45 A %5
Yis SRR I s, AT 10 S35 5 KRB R 5
Ui I\ MBS 3258 55 | R BR (1 5t . TR, A 4
AMHERRI B IR B R (£ 4) , B FRFH G RER
A RCEL B A FREOAR A a8 % 1 /N1 0 EL Al A B AR 1
WL ES . X5 Y IR A SR KB il XA
AEAREBRIFHEAT B A G, IR E , BRI LA R
Lt DMK B 5% 5 & JRB xR ik, (FL pl 5 301 5 | 0 o
ARBEIEB 1k T 38 S5 00 TAE R, N T 3558 B e T
B s L ZREERRAR RSO, T AR FRE T
B0 A R T B T R Al e A L s £
FEHERIRE R AR,
3.3 BRVEMBFRHAN 8L ZFEE

G 2 FEE R AG TR A A7 0] RE 1 R 224
b, e AW EHE R R AT N EZ—,
WL 2R I R S 5 AR B E A TR
L FH mtDNA 7 4% AR 58 P Fh 19 3545 ZRE T
I LA R b ok M & — S BE AR mtDNA 1938t
1A SRR | AR AL ] () SF- s AL BE BS (P) AT TR
AR (Pi) MRS R Z R BEAE (Hd) 7 — )k
ZHOHFLEIYI P EERTE 0.01 LL_E 5iploh b A
KDV ARG LS R B R, 4 AT AR BR8] 1 - 35
AEFE B R 0.043, KT 0.01, 3 13 B [ 74 bR B A 44
PIRAE AR SR . Hd (B PR R R FR AR
BEAT LA EC3R A AS (] B 28 8 01 3% Pi (B A% 1 TR
ZRERE  $5 7 51 18] B A0 5, 0 SF- 359 4 1 i 22 S 80,
Hd B/ Pi {EFA, BRI 28 FE 0, A 2
PEREFE D MRS Nei 207 B2 X, 4 BER B
BEHLIE R mtDNA ¥[8 Pi (BN, 2 BRI 1 15
TR AR, Pi{E % 18 T 4570 mtDNA A% BUAE
TR L] 7R B e — AN HER miDNA 9 238 R
R b BT 4 - 2 38 A BE B T AT 5E L Lan 200N,
Y Pi {H7E 0.0015—0.0047 W, FEAA Y 388 15 2 AR 48
ik, ARBFFEH MEF 4 ADFEAR miDNA D-Loop X 1%
TR ZFEME (Pi) N 0.04424  RUVEL F5508 7 BE IR A% 1 1R
ZREPESRCR R 0.04917, B8 VR IR 1 A2 1 i 22 R 1 I
/NH0.03025, RUEL BT AE BRI B BRER R o 3K
F0.0047, H5HABFEFRZhY D-Loop X453 )F 51 1)
AR ZREVEAM H , KT R B ( Moschus moschiferus )
0.0265"%%  #§ #E B ( Cervus nippon ) 0.0106"% | B
( Muntiacus mungja ) 0. 005620 ¥ B 3% BE ( Cervus

eldi)0.0014—0.0024""" | 2 b a] 201, H §iy e 75 bk B
Pl 2Rt HRA RS BRI 5%
ZRMEEEERK,

T 5 H AR MEAL SRR EL F o vT 50, KB
AREARRR B FR I AR DY Fst (H /R 0.00712,
RCEL B A A 5 B VR 1Y) Pt {05755 R 0.26632,
AL JREL B A AR R EL 5 5 A AR P 2 3 A 4
BN FFAE R B B KO, i 5 KB 920 7 K
W B A s B R BT AR MR RS AT O, TR B, AR Al
Shaklee %' & F A GERL, 41 11 0 4 76 8 Fh ARl B
SRR LR AE R P (H 4T 34 0.90,0.30 K
0.05 M4 AH4E . ARSI 45 R R | B35 7Y 1] i) °F-
PG IR B 0.043 , °T WL HGEAL 4k i A T8 B R
SRR
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