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Abstract Genetic structure and disturbance among populations of the Japanese perch
Coreoperca kawamebari in Tokushima Prefecture were surveyed by mitochondrial DNA
(mtDNA) direct sequence analysis. Two sample series were taken during different sampling
periods from three river systems (Kuwano, Fukui, and Tsubaki River systems): (1) 1999,
samples from river populations free of any officially sanctioned artificial introduction of
seeds; and (2) 2011-14, samples from the Tsubaki River population previously subjected
to artificial introduction of seeds from the Kuwano River population. In the 1999 samples,
perch in the above three river systems all exhibited the Tokushima clade (comprising
haplotypes Hap 1 and Hap 2). Hap 1 was shared by the Fukui and Tsubaki River systems,
whereas Hap 2 was endemic to the Kuwano River system. A few cases of an additional
haplotype (Hap 10), included in a different clade (Western Setouchi clade), were found in
the Fukui River population. In the 2011-14 samples, Hap 2 of the Kuwano River endemic
haplotype was shared with Tsubaki River populations, at rates from 25% to 56% among
individuals of different year classes, suggesting mtDNA intrusion from the Kuwano River
population. Additionally, all individuals in a tributary of the Kuwano River system (a
recently discovered habitat of the species), exhibited a haplotype (Hap 11) belonging to the
Western Setouchi clade. These findings suggest artificial intraspecific introductions among
river populations, resulting in serious irreversible disturbance to the natural perch
populations. Further detailed nuclear DNA surveillance should be conducted to clarify the
ongoing status of the perch.
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| U i oy A A O MR R AR T OB AL & D
U BENN R, T fffEls X CHiEER &
Wo ek A R L)L CHaREZ | E T 3 C
EMERIE N TS (iEE, 2013). KR, Hig
EHTOBMIE, (AARMRMEZ 4 T Ak
BEEELL G X cTeEZILENE (-0
i, 2013 5 A, 2015).

* ¥ =5 X Coreoperca kawamebari (A X H’r
YEF IR EEN B X CHBNFEOAMN, PUE
JEEB, JUMAEEB I K OHEEE BRI 2T 2 4
oK T (B - 334, 2001), MHETIEE)IR
EHEBRO—HOIKRICRFTICAH LTV
(BEB KRS, 1987 5 KD, 1989). A
ik, KEMNKL, BOADBESLNT, BENIGAT
PESNEAR & 73 2 HuKREY) O BIK T 2 G 2 i 8 7
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&, Mg Lict kx5 EREEOELIC X
D FHMTHEMB I EAEICH D, B (REE,
2015 : HEiREIH 1B ) DIEh, HADHT 3T
NTOED Ly RF—=& Ty 7 CTHu R L
EOH5NTWD (BAELEYIHERZ - Envision
BB 2 HBAT, 2014). ARIZBIEA L LT
HNH BT, FLESRDERICR>TWVWE—,
R TR NARGEDHEZ T, ARODHEEND S
DWEREHDHE TV S (B Z 13 HF D,
2010 ; ¥R &I, 2014). TOC LIZ, DA
THEANABANET D, ERFMNEZAINICHEEL
ENTVBAREREEZRL TV 5.

WEETIX, ERNIITH %I KRFZEE |
DAY =5 IH 1967 FEIC IR D RIREEWIC /&
INTWS. UL, EFEARFEDOE DRI EE
LTkH, MERKL Y RU X N THIEER 1A
JICEEETNhTWwWa T iz T (B,
2014), 2007 i [l S VR 7 2D B9 A2 AR W oD R 3
UHERIC RIS 250 1B 218/ DB 44
ICHRES N, HiE, REUx ORI, AR, R
DOHIRZENEHENTVS (EEEFDVE:E
VIR ERFIEE S, 2010). AFEZHEERANICE
W, ROKEICTRAT % 3 7KK 555D
BB B GRS © s, RIS,
SNSRI f&HI BID. 2Thsosb
FW) SO TIEBLSHER L TE o, A8
ZNOHLITIEMEIE LU 7zl fEEREwE TN T
W5 (E#E, 2010). FEBMITE, X LOEF
SO SE, KEDOEIL, 447 FNADEA K
CIC X ERARBEEAD L, HERICBT 54K
FEEDLEIRMIZEDDTEHLWIRNICH 5.
MA T, FEHETIE—EBD KT TR A DRI
X BB ECTO R ATREE NSV &
ZAbNTHL (EESRADEHLLEYRERNER
22, 2010), HUBSERDF DB BRI ED KD
Vo R e EORMENRZEN TN S.

AW CIE, BUERGHRLETE O VY =5 3
H£HIZDWT, T ha¥ FY 7 DNA fifEE o
HRLECHfRAT 2 35 T 7\, FlE IR & 2 0D J /0 i
DAY= I OEFECHhEZ AT 2 & L BIg,
NAF RN ARSI T BELOEEIC DOV T
AL L 7z.

mH L FE
WERICBOLTA Y= Z JEE KR
ERB, WIIDKR, WIKRD BElERENT

WaBM, 2OsbHl)ilE, ZHE)IOZGRE)IIT
BT LIzEEZSNTWVS. FEH)IITIE,
1995 FICfEH X LR TN, EHHBTEHE N
fet%, LR THRAOH/INDTEREN T2, B’
IZ & DIKN OB DO —EBA LI O iR &
Ntz EERALEEEMIRERSEZERSR,
2010). F 7z, #JINTHWVT 2000 FEiCHTHi RS
V=T K 0 Z555) 1| £ D BE5EAE K D3] 8D THER X
N, ZoOBRLEFEMMEEIN TS BEEHH,
2000, 2003 ; ¥ H #r [, 2006, 2007). ho A T,
ZH)BXomljilicBne, #ohiR7 IV —7
P NARIC K D AR RE L IREHEOHET
BRI EFEAROBGRMTONTE D, $TICT
RLEDEEDIFR SN TS (FIEE TR EiR 5
BB )L R AR, 2008 5 fE & BT R, 2009, 2012,
2017).

Dbk zEZEL, MRITIE NABERORER
MEIE LR 1999 EICHRE T N, fEE R IHEY)
BEICE R - RIE SN TV REER & E 0 o 4
V=T IR (Table 1) ZHWE. T 5iE 1999
RIS IR D 3 7Kk5R 5 His( (Table 1, Fig. 1A: St 1,
6,7, 11,12), &/IIRD 1 /KK 1 I, RO 1
IR HS, FIURO 1 KR 1 #HSE, BXUOLE
D2 /KRIMBMTHEEMC L ORESNTZED
T, BT, H2WVIETERE LT =ICE R,
70% L&/ —)VCEEL, RElFZTOHLT
99% L2/ —)VTHRIFEENT VS, Toft, &
WL A28 PEDRIE AR E fRATICINA 7. 2 Uchn
AT, BHWRBGRIC K 28N B2 Gl 5729,
B O 25T 2011 £ 5 2014 FEITHIT T
BR3KR 1N HETAY =S I 2% Uz (Table
1, Fig. 1B :St.1-6,8-12. ZD5H, St.2 M5 St.
4 T TORMNICATED KIRGE e E s &
EFN3). REAEKIETEESXUCKRENE
Ziro 1%, BEO—HZYIRL T 9% T4/ —
JVTCHEE L, EARIGEBICTTOEmIciRL .

I &/ —)VEEDHN 5, Quick Gene DNA
tissue kit (KURABO) ZM\W\ T DNA ZHliiiL7z. 2
N2 FU7 DNA iRz Re Uiz TS0~ —
v [L15923 (guchi et al., 1997) : 5-TTA AAG CAT
CGG TCT TGT AA-3'; H1067 (Martin et al,, 1992) : 5’
-CCT GAA GTA GGA ACC AGA TG-3] %I\ T PCR
(94°C, 120 BOIBIDEAZ D%, 94°C, 15 RO, 55°C,
15 #RE, 72°C, 120 MRZE 30 Y1 V)V, i&HEZ
72°C, 70D EBTEV, HWHEEBEEIELZ. H
HYREIED B IE X 472 PCR EEPNC DU TIE, ExoSAP-
IT (GENVARTT) ZHWTT T4 —DiH{bkx
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5 TNT ANTP DA EH{EZ 1TV, BigDye Terminator
v3.1 Cycle Sequencing Kit (Applied Biosystems) 7>
Ty =7 VARG 96C, 60 B[ D BAZ P D14,
96°C, 60 ¥V, 50°C, 5FfH, 60°C, 240 RO 25
A7) "ATole. KISZRATY T DNTE
BigDye Xterminator Purification Kit (Applied
Biosystems) | K D@EFIRHOECEFRDOBREZIT-T1%,
ABI 3130 (Applied Biosystems) {C&KD > —7 > A% {15
7z.

Y4B & L T, DDBJ (DNA Data Bank of Japan)
IKEFRENTVRRCTrYFaRloay o147y
F 3 Siniperca scherzeri D i 3t B %] (JQ010985 :
Chu et al,, 2013) ZHV, ¥—7 Y RXIcXOE5
NIEEHRES] & & &1 Clustal W (Thompson et al.,
1994) IC KB ZHEEN=ZToTc. T DK, LBERS
&1 (Neighbor-joining method) 1 & % I X 7% 1
S % & EIT, DIEDOFHEMEIC DV T 1,000 [
DITVEL YTV TICKBZT— AT
THEZHR (Efron, 1979) &EXR&iz. 7xd, N X
A T ORI EEEE X Kimura (1980) D 2 785 A—
ZETIVIC K D, PHYLIP (Felsenstein, 1995) @
711 %'F I DNADIST Z FHWTHEI L 7z.

& ES

BERLABHICHETZF VS = DETHR
M EBYZTo A Y25 I OFREIHEEICIE
BHTTRE, HANE SN, BYIEIX 847-851 bp
EER Uz, BONTEERSNT—2KD 11 1
HoNTaz A4 THBiENT (Table ). TH
SNTT R A T OWREE ST E BRI A
7 — & N — Z (International Nucleotide Sequence
Database Collaboration) I 2 #k L C & % (DDBJ
accession number: LC145595-145605). &5 417z /N
Ta XA 705G, Hap 1l £ AT A E O
382% %258, HBRO3KFR 125D 2K
F WEHINBXTHEIIKR) 7HI5 (St 6-12) T
HEL7ZED, FINEORANIKRICENTEH
Bl U 7z. Hap 2 32BN EKED 324% %2 59,
HEERO 2 k%R (FEW)IKRBXUCHIIIKR) T
HI L7z (St 1-4, 11, 12). 59D ® Hap 3-11 ©
IBMEBIROKRICHBE LS DI Hap 10 (1§
BRNOKRICEHBD & Hap 11 FEERANDIK
FRDH) THY, Hap 3-9 ZEERNDKRICD
AHB LTz (Table 1).

AUy EFa 2L UCGERRTAIEIC X
DS NTARRKE (Fig.2) icBWVWT, N7

O2A 7T )N—TIFRKEL ZDD7 L —FR (Clade
1,2) iZh N, Clade 2 DEZRFEITE DT — k
A LTy THEER (100%) THFRFEI N7z, Clade 1
FESICZDDHY 727 L —FK (Subclade A, B)

5D, TNENENT— AN T v THEHR (86%,
98%) THIRMMENLFFE Nz,

Clade 1 ® 5 %, Subclade A 113, {EEE D)
TROHNTZANTaZATDS5H 2D (Hapl, 2)
WM& ENT (Table 1). Subclade B {3 ST ILIE{R]1]
D2NTaxA7 (Hap4, 5) &, &R+
FED INTaRAT (Hap3) ORI TH
7z (Table 1). F 7z, Clade 2 IR B, [ IR
DFTXRTONTBRAT (Hap 6-9) &, FHIIE,
FILR, SRTHEINhTWz I NTaxLT

A 1999 year Kii Strait.

© WShaplotype (Hap 10)

3350

Pacific Ocean

B2011-2014 years
Naka R

Kii Strait.

@ Hap2
O WS haplotype Hap 11)

33550

134°40° Pacific Ocean

Fig. 1. Distributions and frequencies (percentages of
individuals) of haplotypes among populations of
Coreoperca kawamebari in different year periods in
Tokushima Prefecture. A: 1999, B: 2011-2014. Open
circles: original haplotype of populations in the Fukui and
Tsubaki River systems; closed circles: original haplotype
of the Kuwano River system population. Gray circles:
haplotypes introduced from western Setouchi (WS) region
(see text and Fig. 2). Size of each circle shows relative
sample size (Table 1).
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Table 1. Sampling localities, numbers of specimen and haplotype distributions on each of localities of Coreoperca

kawamebari. Stations (St.) correspond to Fig. 1

. Haplotype
TKPM-P* Prefecture Locality St. n
1 2 3 4 5 6 7 8 9 10 11

7857  Hyogo Ibo River 3 2 1
7902 Okayama Umeki River (Takahashi River system) 11 4 7
7903 Hiroshima Osada River (Gou River system) 7 7
7905 Osada River (Gou River system) 5 31 1
9257 Kyo-maru River (Ashida River system) 4 3 1
9262 Kagawa Kanekura River 31 2

- Doki River 1 1
9269 Tokushima Kubotani River (Kuwano River system, 1999 year) 1 2 2

- Kuwano River (2012 year) 2 8

- Kuwano River (2012 year) 3 9

- Kuwano River (2014 year) 4 16 16

- Kubotani River (Kuwano River system, 2014 year) 1 15 15

- Minami River (Kuwano River system, 2014 year) 5 16 16
9256 Fukui River (1999 year) 6 17 15 2
9255 Tosadani River (Fukui River system, 1999 year) 7 5 5

- Fukui River (2012 year) 8

- Fukui River (2012 year) 9 6 6

- Fukui River (2012 year) 10 10 10

- Fukui River (2013 year) 6 4 4
9254 Tsubaki River (1999 year) 11 10 10
9261 Tsubaki River (1999 year) 12 7 7

- Tsubaki River (2011 year) 11 4 3 1

- Tsubaki River (2011 year) 12 9 4 5

* Numericals indicate collection numbers of Tokushima Prefectural museum fish specimens.

-: no specimen is deposited to the museum (DNA samples were taken from small tip of the anal fin, and the individuals were

released alive into their habitat)

(Hap 10) BXUC, BEEROARICHELIZ I NT
Ox A7 (Hap 11) WEENT (Fig. 2, Table 1).
TRTONT T XA T WO EE H I 0.0-
25% CE¥I1.5%), %7 L—F, Y7270 —FH
Tld 1.7-2.4% T&H > 7z (Subclade A vs. B : 0.0165
+0.0009, Clade 2 vs. Subclade A : 0.0236 + 0.0014,
Clade 2 vs. Subclade B : 0.0216 £ 0.0017) (Table 2).
199 FILH T BEERRDNTOZ2A TH%H
EBRANTIE, DX LT O 1999 40
YT 4 RO 5 B 37 K (90.2%) 5 Hap 1
Tho, mHEI (ste, 7 R (St 11, 12)
WKCHE Uz, 380 1d 2 fAED Hap 2 & U THE)I
KFR (St 1) g, M2 @D Hap 10 & L THEFH
JIIZkFR (St.6) WICHBI LTz (ZNZFN49%).
1999 4E DI 5 Cld Subclade A ICF F NS &) —
KR & ZH)IIKROBTHRET SN Ta x4
TR SNEH o7z (Table 1, Fig. 1A). 7535, i

WU XS BN DY > 7 bdic /5 iz Hap
10, MILEEZINBXTCE/INEESE)DOE D
EHWETHS (Table 1).

2000 FUBEDOEBRERDONTOZ2A T3
2000 FELIBEDEERANOY > 7))V g flikD > 5
56 {E{A (57.1%) & Hap2 TH O, 48 ik (49.0%)
%1999 4FE & [ UREIDKRICHE L. LA,
6 A (6.1%) X 1999 FICiF R 5N - Iz
N 2 #hg (St 11, 12) S HBEL, 25-56% O
#H TIHRAEL TWz (Table 1, Fig. 1B). RXW\T
28 fE{A (28.6%) & Hap 1 TH D, 1999 £ & [k,
BN —HENIKRICHE L. \HIIKERTE,
R EHROHS (St 10 ¢ & LERRIC Y, B
B E NI OfkZ S 21 kDT T
MHap 1 TH O, 1999 FFITRSHE THIBLL 72 Hap
WIERNEN> e, FHTIKRTHIZICHE
ZIFo 123w (St 5) hHiF5 N7z 16 ik
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Siniperca scherzeri

Hap 1
Subclade A
(Tokushima clade)
Hap 2
Hap 4 Clade 1
Subclade B
Hap3 (Hyogo clade)
Hap 5 - -
Hap7 N
72
Hap 10

100

0.0025

NJ

Hap 11
Clade 2
(Clade WS)
Hap 6
Hap9
Hap 8

Fig. 2. Phylogenetic relationships based on the neighbor-joining method among haplotypes of Coreoperca
kawamebari in the present study. Numerals on each node indicate bootstrap probabilities.

(163%) I XTCTHL—K2DHapll THD,
CTDONT TR A TSRO T I BV T
2L RENEPo Tz, Fiz, 2011 FEOEINICH
WTENT T XA T 2RI RO ERY 1 X1, D
S Hap 2 I BWTHHB R —HERL TV
(Fig. 3).

= =

EERLADFICHITEA VS I DEGHRE
B SNz L—RFRBXUY TS L—FR
CEENSZENTOXA TOMBN S HE RS &,
Clade 1 DNT' 1 & A FIFRAOKINC BT 2 i~
WIFICAAAE LT R (BRAK, 1959) D537K5E
KOHMICHEL TV, 2D 55, Subclade A
DONTaRAT (Hap 1, 2) (ZHRPUEHID RIS
MBI U7z, Hap 1 IFTEEIRO 2 KR (WEHIB X
UHs)ID TEHAICHELIL, 5D Hap 2 IG5 R
A (1999 fFRE R TIERE)IDKREA) TH- Tz
T &5, Subclade ADFZNT O XA TIIHEIR
FRkDEDEEZSEND (LLE%, Subclade A %=
Tokushima clade £ 509 ). —/7, Subclade B DT
OX A4 TIERERCFINRTHEL, Thoni
RMEEEOHERTELFREEN Bp: 86%), &b

Number of individuals (n)
w

4 |
2
1 L
30 40 50 60 70 8

0 90 100 110
Total length (< mm TL)

Fig. 3. Body size distributions of each haplotype among
populations of Coreoperca kawamebari in the Tubaki
River system in 2011 (see Table 1). Open bars: Hap 1,
closed bars: Hap 2.

DX ITEFNRDOMIHILU 2 Hap 3 138 AR
DOHREMEDHZ T M5, TNHRVITNE FLH
BRERCAERDON Tz TeEZz 6503 (LU,
Subclade 2 % Hyogo clade & 297). Clade 2 i DU
T, —#EESRTHsNTNT a2 1T (Hap
10, 1) ZZBEOD, MEBROMDONT %A
T OHEBMEFRNS RTINS IRV NG EEIR
fERDNT T2 A T TH 2 REHIIKL, LB,
R, FIRONT AR A TR EOERTH
ZR¥EEZITEND (Bp:100%), Clade 2 1IC &%
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Table 2. Nucleotide divergence with Kimura's two parameter model among haplotypes (above diagonals) and those among

clades (below diagonals, avarage + standard deviation) of Coreoperca kawamebari. Names of each clade follow Fig. 2.

Haplotype
Cladel
Clade 2 (Clade WS)
Subclade A Subclade B

Hap1l Hap2 Hap3 Hap4 Hap5 Hap6 Hap7 Hap8 Hap9 Hapl0 Hapll
Hap 1 0.0071 0.0155 0.0168 0.0155 0.0228 0.0216 0.0229 0.0228 0.0216 0.0228
Hap 2 0.0071 0.0167 0.0179 0.0167 0.0252  0.0240 0.0253 0.0253 0.0240 0.0253
Hap 3 0.0059 0.0047 0.0216 0.0204 0.0217 0.0216 0.0204 0.0216
Hap 4 0.0165 +0.0009 0.0059 0.0204 0.0192 0.0204 0.0204 0.0192 0.0204
Hap 5 0.0055 £ 0.0007 0.0241 0.0229 0.0241 0.0241 0.0229 0.0241
Hap 6 0.0012 0.0000 0.0000 0.0012 0.0024
Hap 7 0.0012 0.0012 0.0000 0.0035
Hap 8 0.0000 0.0024

0.0236 £ 0.0014 0.0216 =0.0017
Hap 9 0.0014 £ 0.0012 0.0024
Hap 10 0.0035
Hap 11

Na3NTaZ2ATIE0TNE RO KEKL D
HICHERDNT O 2L THTHHEEZBNDS [
[%, Clade 2 % Western Setouchi clade (Clade WS)
Ladgl.
H#%I7L—RBXUOY T 7 L— FHEOHEEE %
MEZNLORIEENRZRD B L, HEHEETR
2%,/ BJ A FE (A XFHX)V A F: Faber and
Stepien, 1997) DHFHIC 80-120 HAEL XD, HHT
MR S HHOMICEENS [13-258 J7 4,
MEAARE EARME Y2 (2017) ICHEHT 5 ].
Lich->T, AESIL—F, ¥77L—FDE
B MG ERFEOKHZ S AEH % E (1-13
HERD EFTIKEFET>TVREHESNS.
Clade WS ICZ XN 54V =5 I OEREM,
HAME 3 K O iR iR A ISR 7eh > T
W5, D55, Hap 6 XHARWE GLOJID BX
CHA W LRERmE GFEI, &2 IRAT
BIKRTHE LUz, JFOKHOEHKRTE, &%
&, ZomfNciiEd 251, ZNLEo
KR EHICBBGENTRN S TS TIIDKRICE L
TWicedngd Fik, 1995 FiliEh, 2003).
ZO®, @RI, FHIPKROAVY=F 3B
WINTBREZALTHRHEEENTVWSDIE, 25U
Te AR DM OHEAENR S B> T3 &
AbN%. £z, HABREICHAT SILO)IE
WA NEREAN\RN S A HEITlE, S Tm|
SN R SN (BEDNE 2 F14E | Kimizuka
and Kobayashi, 1983), T 9 L 7z i AyZ8 & N AR fd

OBLHE SIS E LN H 5.

FHINEEAENNEERNOFIEN RIS IEL,
WKEHBFIINCBELTWEEENS. Wi/KkKRE T
Hap 10 DN R S NH, HAYE - HFE NiE
FPHAEERNCIHIE T % Hap 6 XS B/IIEHAD 5 H
HWlZaholz. iz, EEBRWMIIOTEEZNT T
XA T T Hap | BEBNEHNSMIBENT
WA, i)k 5 a8 GHicE—EHER
TdHHAEE 2, 0 R EE A4 2 km)
THIH UK Hap 3 1%, EIRIBR)IID Hap 4, 5
EEWERBERERLE. FRCBVLTINDG
TLEWVEEEC D % 2 KRBT T 1 &1 T
EENTELT, HELEZETONTaZLTH
B3 7L —RcEENETEIF, Pl LeE
MO—EBICIFERDBIEFIMRAL TS Z &%
R T 5. bbb, F/IROMBMGEIHMETSH 2
Fv = F I F B EA OB RI Z IR U
TWBAHEMN D 2720, FAEZ T E ST
Frith s S O > 7OVE R 3B D U CHEGRE S % A BEHY
H%.

B AOKIA D SRR ILAE(R) || & SRS IR O,
F N (BITE O REE I & RIS, RBKIE)
WA T B KR & I RPN S i) 1|
KFR CELNZD, 2003) ICEFFEFNTWIZEEINS.
MR DT T 24 T, HER T
bOBALEZLNTNT TR AT (Hap 10,
11: %) ZOZFE, 1 D07 L—REERLE.
Kz, s T EARREEN S EA RSN T
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B, TNTNELEZY T 7L —REEKLIZ.
SR TEHEI B OERM cHEONT T X
47 (Hap 1) BRSENTZMN, Zh6 &HAREIK
REWEM ETINTOZATOHEIR LGN
Thote. FFINCBOTIE, SHEHENA %
BT O LR RN ERBE IR RIS & © g7 52
eI ncnsd (FE LR, 2010). <
Lz ehs, MEICBWTAY =T IEMIIX
HRMANCHE AN A Z LT 7%, )5 E
FIT K O ZHD SEF - W KRAND 46 7%
Frehd, mROKATH > THHdRINCE T S 1th
AR [ & DO CREMIY 7B A 7RI C 5%
MolcbDEHEEING. KN AT % HER
DKL, FBIKBDEF DRI K > THkAl S h
ZHPX 78 LU TH D (Watanabe and Nishida,
2003 ; Watanabe, 2012), difdik/I[IZ)E T % Hil
S O TR AR I 5 OB AR (b 72 3%
EET V=T V2%, &k, EEREMOH
TR EEHN - BIKROEMMN IR NS
XA 7 %ET 3T LiF, TNEOEHANMMED
B2 R T RN B 5 — 75T, RV
W ZICE D RSN T TR A T ORI T
WahIeEEALNS. HERICBNTAHYZS
JRFHEEEBEMEDF N TED (HEEIR,
2014), LI Hz> TRKREBOE A% HiF
LTWL ZEWEETHZH, ZFH)IIEEHII -
REIKRDEM % Z N NAE(LIC [E A O 4 H
MERZLSZMNESIMTDONTIE, ¥ DNA X —
71 —75% EIT K % SRR TR, TR Uk
ARG B MO BT BB EER & O ik
RE, HRBZMEENBETHS.
EEBRICHITZA Y =S I DBECHHEEL At
JUC KD, BUE, MBRATAHY=SIMNERT
%3 KBITARTICBVWTCHEENZBIES RSN
EICEHEMEFNNT BN TIELNIRIRIRICH B
TEDHBLU. EZHIIKRTIE, 2010 LI
WS CHER B Ko I XFHEIIT, #HELE
WINoHE,rSE B Lo enTa kA
(Hap 11) BB L. conNTazA4 TREE
PR ¥ VY 58 & ) IK 0D Clade WS B L, ZH)I1F3K
ERONS Hap2 e HE LAah-Tzc ekl
Mo, BRI S NAICHBIAE N ik
ZRJEE T 5 P HESI NS, AFICLATX
DAVZSIHNER LTV E S DEFAHATH
Zh, Dix < & BEOEMNTIE AR fthih i
HKDBETDRBLTVWSZ EHNTHIENS.
ZHNAFETIIDERL &, KA S e

JEATIEBUE & ERRROBIETRIDHERIENT
WA EHEEINDD, %Rz U TIFERD
BIE T2 R DA R IARRANMR AT % T et
<, EREMOBIRNRFEOMREDBIEN S
X, RRAIKK IS LB TOKENDOEMICEH T
ZiBEIRM AL, ZOWRMITIE CTHEEDR
ERBCHRS>TVLBEDOHIGHRETH S 5.

BHIITIE, XLERICHEY, 2L FRIc
BOWTKRABREMDFEME N, 2014 FFRERICE
WTEBREMEAAER EBDONSEMDFER L TH
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