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Exploring maternal genetic diversity and population genetic
structure of yak genetic resources in Golog Prefecture,
Qinghai, China based on mtDNA D-loop sequence variations
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Abstract To systematically evaluate the maternal genetic diversity, population genetic structure and
population genetic differentiation of the yak genetic resources in Golog Tibetan Autonomous Prefecture of
Qinghai Province, China at the molecular level, a total of 152 yaks from Gande, Banma, Jiuzhi, and Maduo
Counties were collected and the corresponding mtDNA D-loop sequences were sequenced. The six yak
populations were comprehensively analyzed after downloading 37 and 32 reported mtDNA D-loop
sequences of Dari and Magin yak populations from Genbank. The results showed that: 1) 57 polymorphic
sites were detected in 221 mtDNA D-loop (636- 638 bp) sequences of six yak populations, including 8
single polymorphic sites and 49 parsimony informative sites. A total of 45 haplotypes were identified based
on nucleotide variations, among which 1, 6, 5, 4, 7, 6 specific haplotypes were detected in Banma, Dari,
Gande, Jiuzhi, Maduo, and Magin yak populations, respectively. 2)The haplotype diversity and nucleotide
diversity of the six yak populations were 0.901 and 0. 014, indicating abundant maternal genetic diversity in
these yak populations. Among them, the highest haplotype diversity was found in the Gande yak population
(Hd=0.951) and the lowest in the Jiuzhi yak population (Hd=0.818). 3) Analysis of genetic differentiation
and gene flow showed moderate genetic differentiation (0.05< F¢<C0.15) and poor gene exchange
between Jiuzhi yak population and Banma, Gande, and Magin yak populations respectively. However, the
Fsrvalues among other yak populations were lower (0<fs<<0.05) and had a low genetic differentiation,
indicating gene exchange was relatively frequent. 4) The clustering of Jiuzhi, Gande, and Banma yak
populations was closer, while the clustering of Maduo, Magin, and Dari yak populations was also closer. 5)
Phylogenetic analysis showed that among the six yak populations, except for the Jiuzhi yak population,
which was composed of three maternal lineages (i. e. , Mt-I, Mt-1I, and Mt-1II), the other yak populations
were composed of two maternal lineages (Mt-T and Mt-1D. It was speculated that Jiuzhi yak population has
three maternal origins, and the other yak populations have two maternal origins. In summary, the six yak
populations in Golog Tibetan Autonomous Prefecture all had unique maternal genetic information and
relatively rich maternal genetic diversity. The overall genetic differentiation among the 6 yak populations was
very weak. The clustering of Jiuzhi, Gande, and Banma yak populations was closer, while the clustering of

Maduo, Magin, and Dari yak populations was closer. Except for the Jiuzhi yak population with three
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maternal origins, the other yak populations had two maternal origins. This study will provide a theoretical

basis for further reasonable protection, development, and utilization of yak genetic resources in Golog

Tibetan Autonomous Prefecture of Qinghai Province.
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“A, B, C, D, E, G” represents six haplogroups, Circle sizes are proportional to the sample size of each yak populations.
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Fig. 1 Geographical distribution of sampling sites and frequency distribution of six haplogroups of six yak populations in Golog

Tibetan Autonomous Prefecture, Qinghai, China
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3461972358 3996913451 2712918194 5690240134 9126734963 9061457
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HA3 i v CC.v GG aTer teviienn caaen Tevee vennen 1/A (MQ)
H44 .T.ATA.... AC.A...CTA ...G.GG..T C...G..C.. TT.AAT..C. ..T.A.. 1/D (MQ)
HAS ittt et e e T« wease € o comann 2/B (MQ)

“OUFRIR S H SR G % T R AR R, N 3R 652 (R — A A A9 A RS, Hg Feom SR RLZH 26 50 b BMUDR .GD \JZ .MD 1 MQ 4 51 4%
FYEH GEH CHE GR B2 B0 R AR 1 BB OV R Hh 2R LS B B b H10 B PR RS | ZE 2 A4 T L 52 H18 B
B HCH R B BT L 5 H22 93 22 H B A AR BT 3L 52 H25 B 06 T R A eI BT JL 52 ;“.”%Ax‘ H1 3B 2R AR L 52 1 B A A H
YLD G5 H F 2R A BEOR I AL 5 HO BEPERD G5 H HEFE A B (R A L 52 HL LB BRI H A8 B 4R 4 B I b 5  HI4 Pk H AR (S 248
AR AT H19 Wk B CH I%/L\Jr{fFﬂfMﬁﬁAT,HBOﬁiﬁdﬁ\fﬁg\iﬁi‘ilt‘%fliﬂﬂlf&ﬁ 5 CATRRMBEE GAH CHE B2 4T
PRIL S AL < OV R th BRI A B CH 8 S B0 SRR BER L SE A S AL Y RN th BEED A CHE S B R 6 MR
PRI B AT AL
“. "represents the same nucleotide as the H1 haplotype sequence; N represents the number of individuals sharing the same haplotype ; Hg represents
the haplogroup type. Among them,BM, DR, GD, JZ, MD and MQ represent the specific haplotypes of Banma, Dari, Gande, Jiuzhi, Maduo, and
Magqin yak populations, respectively. “ O ” represents the haplotypes shared by the two yak populations. H10 haplotype is shared by Banma and
Gande yak populations, H18 haplotype is shared by Dari and Gande yak populations, H22 haplotype is shared by Maduo and Gande yak populations,
and H25 haplotype is shared by Jiuzhi and Gande yak populations. “ @ represents the haplotypes shared by the three yak populations. H5 haplotype
is shared by Banma, Dari and Maduo yak populations, H9 haplotype is shared by Banma, Dari and Gande yak populations, H11 haplotype is shared
by Banma, Gande and Maduo yak populations, H14 haplotype is shared by Dari, Jiuzhi and Maduo yak populations, H19 haplotype is shared by
Dari, Gande and Magqin yak populations, and H30 haplotype is shared by Jiuzhi, Maduo and Magqin yak populations. “/\” represents the haplotypes
shared by the Banma, Dari, Gande, Maduo yak populations. “<>” represents the haplotypes shared by the Banma, Dari, Gande, Maduo, Maqin
yak populations. “¥¢” represents the haplotypes shared by the Banma, Dari, Gande, Maduo, Magqin, Jiuzhi yak populations.

2 EE RGN 8 M 6B BE G 450 mIDNA D-loop /7 5 S 5 M B ME B B AN B 5T A%
Fig. 2 Nucleotide variations, frequencies and haplogroup types of 45 haplotypes based on mtDNA D-loop sequence variations of

six yak populations in Golog Tibetan Autonomous Prefecture, Qinghai, China
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Table 1 Genetic diversity index of six yak populations in Golog Tibetan Autonomous Prefecture, Qinghai, China

- AR B OF 50 80 B R G AL Z R WA R 2 B PR R 2% 5 R
Povulat Number of individuals Haplotype (Hd+SD) (r£SD) Average number of
opulations
P (Sequence number) number Haplotype diversity  Nucleotide diversity nucleotide differences
H e -
33 18 0.9514+0.019 0.01540. 008 9.121
Gande yak
ik H A
. 37 17 0.901+0.034 0.016=0.008 9.844
Dari yak
YE 5 4% 4
32 11 0.897+0.028 0.009+0. 005 5.405
Banma yak
B 90 4 4
) 32 13 0.887+0.033 0.012+0. 006 7.054
Magqin yak
ELE 2R
43 18 0.876+0.041 0.015+0.008 9.112
Maduo yak
AIRKEF
o 44 11 0.818+0.047 0.016+0.008 9.652
Jiuzhi yak
41l Total 221 45 0.901+0.013 0.014+0.007 16. 806
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Table 2 Distribution of haplotypes Chaplogroups) in Golog Tibetan Autonomous Prefecture, Qinghai, China
B - HAG I 53 AT
1L 9) B R Haplogroup distribution
R Number of T 43 A
) o Haplotype Number o
Populations individuals 5 ¢ " Haplotype distribution
number  of specific ~
(Sequence P A B ¢ D E G
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number)
H1(3) \H2(2) H3(1) ,H6(3) ,H7
. (5) H8(2) \H9(1) H10(1) H11(4)
e
33 18 5 H18(2) \H19(1) \H21(2) \H22(1) ., 20 5 1 5 2
Gande yak
H23(1) \H24(1) \H25(1) \H26(1) |
H27(1)
H1(1) \H2(5) \H3(1) \H5(1) ,H6
ik H 4R (3> H7(10) \H8(2) \H9(2) \H12(1)
i 37 17 6 23 3 4 5 2
Dari yak H13(1) \H14(4) \H15(1) \H16(1)
H17(1) \H18(1) H19(1) .H20(1)
H1(4) (H2(7) \H3(1) \H4(2) .H5
PEEAE LR
32 11 1 (1) H6(2) \H7(6) \H8(2) \H9(3>, 21 7 2 2
Banma yak
H10(33) \H11(D)
H1(6) .H2(8) .H6(1) \H7(5 (HS8
BOIDYEA (2> \H19(1) (H30(2) \H40(1) \H41
. 32 13 6 19 8 3 2
Maqin yak (1> . H42 (1) [ H43 (1) |, H44 (D)
H45(2)
H1(3) \H2(2) (H3(1) (H5(1) (H6
(5 (H7(14) \H8(3) \H11(1) H14
SIF AR
43 18 7 (1> H22(1) \H30(3) \H33(2) \H34 24 6 3 5 5
Maduo yak
(1> H35(1) H36(1) \H37(1) \H38
(1> H39(D
. H1(1) \H2(1) \H6(3) H7(17) \H14
VSGLILE
o 44 11 4 (2) \H25(3) \H28(2) \H29(2) \H30 33 1 4 3
Jiuzhi yak
(7> H31(3) \H32(3)
41t Total 221 45 140 30 12 23 13

2.2 REHEEHEMoNESFBEEEES L

T

k48 7 R A BEAR ] 19 B R A% o AR B0, AS B
FETEEE T 6 A HE AR AR ) 1 [ 5 Ak dE B (Fs)
ML BN, RN D G5 R T BB 6N
4 AR For (50 — 0. 006~0. 072, A VA 4E 4 BEK 5
B TR U0 A A ) Ry v A DL B R B Y 8
1434k (0. 05<CFsp=<<0. 15) , 11 H s 48 25 B 44 18] Fyor
HE /N (Fsr<<0.05) , /- bR R B E . 6 44 HF

1 N, TS M 3. 222~124. 750, AIGHE4- BER 5 7
0 2 A 1) 5 DXL 3L A e /D (3. 222) , BEF 4E 4 BF
W5k H 2 HEA4 BRI DL JGA H¥E A4 515 24
A B (] 55 DRI A 2 85 s (124 7500 6

F I EMAR ] Ror {E A9 8 UPGMA B (8] 3), 45
R 6 AN BEA I B O 225 H e A4 5 A
RPEF e RAE — i, F SRR A R oy — 28
WZREAF SHIDFE R R R — ], 5 5B HES
Bho—2,



S5 8 AR BET mtDNA D-loop 791 4 Hr 5 HE SR  MAE A 8 BEUR Y B AR 8 A8 ZRETE (A S 1L 45 1 141

R3 EHEUAREHREEAMNANEFBHGEERPEHMABIR. FEFAMW(HF)BRECSHEREELR

Table 3 Comparison of genetic diversity indexes among six Qinghai yak populations in this study and other 18 domestic or wild

yak breeds/populations in China

. FEAEL PG 2 1 i AT IR 2+
AR CREARD " - > MR H
) Number of (Hd> (7))
Breeds (Populations) ) ) . ) ) Researchers
samples Haplotype diversity Nucleotide diversity
PR 51 4 4 Huanhu yak 12~60 0.785~0. 985 0.011~0.013 B AETST Yue ZE 11
K i € 4+ Datong yak 31~34 0.942~0. 945 0.014~0.016 SRRA K A Yye Ll
F W HE 4 Yushu yak 34~64 0.885~0. 952 0.013~0.018 15 o i S T8 A e g T2
T Z 4 4 Xueduo yak 33 0. 900 0.012 2R 5 AR
H R 4E 4 Gannan yak 23 0.917 0.017 Yue &2
KL FE 4 Yue &2 Lpgglnl
i ‘ 40~269 0.662~0. 950 0.004~0. 162 ) .
Tianzhu White yak B R i A0 2R ) i A
2 55484 Leiwugi yak 47 0.924 0.014 {5 o i 251280
i LA 4 Palli yak 10~30 0.844~0. 891 0.009~0.015  FWAMKC A" Yue 4511 {5 i gt 4512
107 45 4B 2F Sibu yak 21~39 0.947~0.957 0.023~0. 159 AN A A
T 4% 4 Tiulong yak 10~19 0.883~0. 929 0.009~0. 016 MR ET WK ES  Yue 5
B A ¥ 4 Changtai yak 84 0.883 0.017 B AR
4 JII4E 4k Jinchuan yak 26~101 0.827~0.917 0.017~0. 020 A SENY Yue &
K HLHE 4R Muli yak 20 0.621 0.008 B R
Wik AT A K AR
H U A4 Maiwa yak 5~33 0.867~1.000 0.011~0. 023 : :
il%ﬁiq: arwa ya E’/\ﬁ%'“]\Yue%“z'
LM 4E 4 Bazhou yak 15 0. 800 0. 007 128 /R S
4 4 2 Zhongdian yak 10~15 0.911~0. 983 0.005~0. 021 Yue %512 (3 502
71 K IR 4E 2F Pamir yak 156 0.806 0.015 sy 2t 53]
) Yue %12 Wang 4607
YFHE4E Wild yak 13~84 0.957~0. 967 0.016~0. 022 B R
Ma #LBJ \Guo ff,_oj
H 44 4 Gande yak 33 0.951 0.015 A HF5Y
ik H¥E 4 Dari yak 37 0.901 0.016 KN
PE IS 4E 4+ Banma yak 32 0.897 0.009 NI
0 JE 4 Magin yak 32 0.887 0.012 ABFIE
¥ Z 48 7 Maduo yak 43 0.876 0.015 KNI
AIBFE A Jiuzhi yak 44 0.818 0.016 A B 5%
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x4 BHAREREAEMNEFEFEE FoE(RaE)REN,E
Table 4 Fg; (Rgp) value and N, value among six Qinghai yak populations

XN BEH 4 ik H A HAERE R AR Y 2 e 0 ¥ 28
Populations Banma yak Dari yak Gande yak Jiuzhi yak Maduo yak Maqin yak
PE ¥ 4 2F Banma yak 124. 750 83. 083 3. 656 124. 750 41.417
ik H #E 4 Dari yak 0.002€0.002) 31.000 9.750 124. 750 12. 250
H 8 4E 4 Gande yak  0.003(0.003)  0.008(0.008) 4.750 24.750 12.908
AR HE A Jiuzhi yak  0.064(0.068)  0.025(0.026)  0.050€0.052) 49. 750 3.222
¥ Z 4 4 Maduo yak 0. 022(0.022) —0.002C0) 0.010¢0.010>  0.005C0.005) 7.103

90 & 4 Magqin yak —0.006C0) 0.020€0.020>  0.019€0.019>  0.072C0.077>  0.034(0.035)

TE LT N Fop (L (Rep fHD) X ML N, (6

Note: The lower triangle represents the Fgr (Rgp) value, and the upper triangle represents the N,, value.

HE¥E4 Gande yak
—,—: AIRPELR Jiuzhi yak

YF¥S4E4: Banma yak

ik H ¥4 Dari yak
—I—: 24 Maduo yak
HILFEA Maqin yak

0.006 0.004

0.002 0.000

VA8 R 78 HE A 43 32 1 3t A BE
The scale bar represents the genetic distance of evolutionary branches.
E3 ETUPGMAZEMENEBEREMKEABEM N EFHERREXR
Fig. 3 Clustering relationships among six yak populations based on UPGMA method in Golog Tibetan Autonomous Prefecture,
Qinghai, China

2.3 RiEHEEBMONEFHERELEENN
M GenBank W T # € I B 2 (Bison bison) 1Y
mtDNA D-loop J¥ %1 (GenBank No. : EU17787 D) fE
S AMEE, UL ARGE (B A B R AL ST 3R R 3L
F AL AN ) B R AL P G4 S 22 e 4 B 32
RICH S A BE A5 R4, 48R 7 5 4> 5 R
FJ548844 .GQ414640.GQ464132), 3 ZN(fL4E C .D
AR R AR T F 53 51 Dl FI548843  FI548840) Fil
HARMCLHE G BAFRIA AR FE P51 DQ139202) ,
Xt 6 4~ 4E A4 BEAHA E B9 mtDNA D-loop B A 1 A4 2t
ABERERE A, G5 H R A5 P s 45 8L 53 A £E
A.B.C.D.E Ml G I 6 Ff 5 fi5 B 41 op | 53 51 4
55.56% (25/45) (15.56% (7/45) (11.11% (5/45) |

11.11%(5/45) 4. 44 % (2/45)0F1 2. 22%(1/45) . H
o, A SRR T2 A B 25 R A R (R H2 \H5 \H7 \H9.
H10. H11,H13, H15, H16. H17, H19, H21., H23.
H24 . H25, H27 . H28. H30. H32., H36, H37., H38.
H40 . H41 1 H43) , B H A% AU 20 43, 5% 7 Ffr 5 4% AL CHD
H1.H3.H4 H12 .H22 . H35 F H45) , C BA% 5 4 41,
S SRR R (R H14 \H26 . H29 \H34 F1 H39) ,D #
i B4 40 25 5 F B4 Y B H6 H18, H20, H42 Al
H44) , E HA% 41 A1 55 2 Fh s A% 758 CREH8 R H33) L i
G AR AL L Ah A B CHD H3 1D o 45 Fr s A% Al
WY 1 2R R 3SR Bk R 3 & (R Mit-1. . Mt-11F1 Mt-
oD, Hob Mt-132 2% A B E 3Fh 5 RI4 , ih
34 R EAAE A B 183 MR P D T d A, 4 Ltk
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75.56% (34/45) s Mt-T13Z R AL 45 C A D 2 Fl 4% Y
41, i1 LOFP A ALY 35 MR OF FID T8 AT L 5 ek
22.22%(10/45) ;i Mt-TI 32 A4 5 G BAf% Rl 4 —
B, o 1A AR B 3SR OFFDIA L S R
2.2290(1/45) . Sk [a]F, BEFG 3 U046 A FEAR Y 5

ERIAMAIEAE T A B.DAE 4 FhBAf5 BRI b 3K H
A R 22 A B 1 A AN R R T A UBLCLD
FE 58 A% B2 I A6 4 248 09 A% TS R g
AB.C.DHIG5FBATRIL  (HAFERMNZ,GH
FEIU N AE T AR PR B

“AB.C.D.E.G"#R 6 f A RIA] “ M-I Mt-11 Mt-II1" %78 34 BE R 3L R s BM DR .GD .JZ MD FIMQ 7y 5IfCRBEH Gk B H A0
2 RIS I 2R B L Ca)NJ(Neighbor-Joining) % ; (b)MJ(Median-Joining) ¥ .
“A, B, C, D, E, G” represents six haplogroups; “Mt-I, Mt-II, Mt-III" represents three maternal lineages; BM, DR, GD, JZ, MD, and MQ

represents the Bamma, Dari, Gande, Jiuzhi, Maduo, Maqin yak populations, respectively. (a) Phylogenetic tree constructed by NJ (Neighbor-

Joining) method ; (h)Network diagram constructed by MJ (Median-Joining) method.
El4 BBARBERARMNANEFFHFERAER(HA)DRELEXR
Fig. 4 Phylogenetic relationships among haplotypes/haplogroups of six yak populations in Golog Tibetan Autonomous

Prefecture, Qinghai, China

RIS 1 S

K& Wi SRR A BT T M K4 &
A RR R 3845 {5 8., 6 aF — 25 JF Ji JHL 33 4% 96 U 1) 7% 08
WAL R AR R R B EEE X, A
F 5%, 3T mtDNA D-loop % 5 1 45 5 9% # % A
BN 6 A HE A BEIR AT BE R BUE 0T, e T
ASFpEpAG R R PRI Gk H CHE AR B2
WHELE Ty BIRAT 1.6.5.4.7 F1 6 T A7 B A% 80
Ul I 3X 6 AN FE A= BEAR S P A FE R 10 B R L 1R B .
6 B FEIR B A A5 R Z BB R 0. 901, AT iR £
FERE 0. 014, 4878 3X 6 MEA BRI A B F 5 1
BE R Z M. Je il ZHE AR L A CREAR D (Hd=
0. 621~1. 000) Fi B 4E 4= #f 44 (Hd=0. 957~0. 967)
(5% % B0, 22 B0FE 4 i B CREAAO 19 B R 3t 4% 2 4
P X A oA 2 5 O X GRS A R 5. R
1M, 5 B4R A K 0 il 54 A A R CRE KD A1

P T R HRR AR R R R R R 2R
P BER B0 H 2 AR 0B R AL AR RO R
B T AE FE A 9 R R I8 AL 2 RE R KT AR X B
FTLLUE IR O 6N 6 D FE AR B BE AR
AL ZAEVEAT AR ROR 22 59, X ] R 5 4% A A ) Jt 15
PR HEAFIRET Ve T R B SRR MR 45 R 4 A A 22

10 % 3 A 38 B (Fsr) RN 3 BRI ON, D 2 Sz e o
oA AR R 34T O R AL Y BB AR AR . Foo
/I R 22 R] 1) 38 15 25 5 R /N | Ak R R
55, HO N, (EDR B K, B 75 FE AR 101 114 56 PR A8 Jat b At 2
K ZIRER o Wright ™ B 58 A A, 40 58 Al B 18] o (5
£ 0~0. 05, % W] B 4 ] 35t 1% 53 L AR 55, For {8 76
0.05~0. 15, I & B fA 75 o 55 73 4k, For (H7E 0. 15~
0. 25, M 7% 55 FE 434k, For { R T 0. 25, T 358 B
M) AL oy LR BE AR R o TEARF 58 v, 6 S HE 4R B
K ] iy For {5 75 — 0. 006~0. 072, N, {H 7 3. 222~
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124. 750, F WI3X 6 A4E 4 BEOR ] 38t 1% - L B A —
SE 225, BAFFE AR FE 1 LR 3e i . EARE B
S L IRTEA S YEED CH A U0 B A B A E) A AL R
JE 2493 B v 25 8 AL A3 AR K P (0. 05<<F4r=<<0. 15) , 3
A AR 30 = o B b 22 b, HAth 48 48 B 1 a]
ForfH 8 —0.006~0. 034(0<"F¢;<<0. 05) , 3¢ I ix 8%
FE A= A (] o AL AR B 4 55, i R 3¢ T A A 2, R
o Hrh 6 MR RER R NI B Ay 228 T AEAE 4
SRS RERE &, RSB ES RN —
KW SR R RE—R], 5 5i8H
AR R, ZHBRAI-BIER—KFE, &
RGP FW R CHHE IS4 BER IR 5 2%
REGE M2 U Gk H 4 BRI R 4 6 R K
. MHWER Aok A, H AR HE I GE A B
B A A G AT, IS & B0 (3K H AR AR IR
b 3 A BT U B AS B 5T 2R S 8 S T R e ) B AR
[E) 38 4% O 2R 15 45 18 2 T AR ) 19 b B0 A AR — B
ARG R E 5y BT W AR 1L 0 U A B
TR S5H HEAL Dy s s 45 8 5o . ARWFIE T, A5 il
fE R A E A B.C. D EFI G 6 Fl {5 B4 v,
H, A PR RVZEAE 6 B 2R BE AR b o LS A A A
X5 e o6 T 3R 1 2 B0 A SRR CBERO I RS &
BRGS0 R, 6 AR
FER 1 A5 P B A5 RU R Ry 34 BE R 40 3, B Mt-1 Mt-
IR Mt-101, B o5 e 53 51 R 75. 56 %6 . 22. 22 % i
2.22% . SR BT E MR BRATRIEA th 341
Z AL 3 2 CHI Mt-1, M-I Mt-TID 26 540 , Hof 5
ANE LR BEAAR Bt Mt-TFI Mt-10 2 N RE R S R AL, 2
TN A MR AR BRI 3ASBER AR SN, A
AR A 2B R R o 7E SE 0 00 O oY
Hp 7202555 SRy BF 5% R T 2R RS T 4] 4 ) B
H D-loop X & 11 4w 15 )3 51 55 4T 3 B K EFHE 419
RGRBHAT T LG, RV ZEKIE 4 F
CREMO HA 248 3 43 3 CRIE Mt-TFI Mt-1D | i 25
3AEE R 4 3 CRI MDA TE T R4 (5 244
FIVRE R A HE 25 B A o ELT o BE AR AEG , 46 0 4E 24 4
A 3N BE Ay A BE R AL oy S0 X AR
TR M 6 B FEAR 0 B R DF IR 45 R — 3.

4 & i

TR I R AR N 6 D HE A RER P A 4
GRIBE R AR B B R ZREPE BN 5561

B A T A 1) 38 A 2 P B R AR A8 L BR TR R 5
PEFD A0 3 0 HE A R AR (8] 23 Al AR 8 2 v 48R
e oo, FOAAE A= AR 1] 3 AL 7 B 3 AR 55 5 A
HREAMPER) 3 AR 2R BR8] 3R GO0C R BT, T35 2
Hy D FIGE H 3 ANFE A BEAR ] 26 5O0C R B BR AR
FEARHEMR h 34 B R IR AL SR AL, LA R Y
HT 2 A B 285 A ARG, 4 DN RO B 36 O BR AR
Ve REIRA 3 RE R B IAN , H AR A BRI A 2
B AR IR
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