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TRBESE: LT ZORLARF 21 (Y37 38 4 100 8557 21 TR O 9 388 1 BOIR 20 A7 981

1T T AL ZRE M T, &5 5 3¢ B B A 1A FD 77
BEACHY 8 1L ZAEMEI R AT 17 Nesbe 251 O]
Zohi ik DNA 1) D-loop J¥51#1 RAPD #ric, Xtk
AR A 55 AN FREEAT 1A PG AR IS Fp R IEA T T35
A8 VAL, WoR B s e Z A K T
i/ Sy 2t A v B SR 0 WA A R
Fea, (HKFIKHE TRME S SRR L
PR S5 i 2 R B A R M IR 2 Y, b
Bt BRI A AR R, 5 s scH
W2 0fE BT ELERAR AT I A E R X
ARBFFERIE T WS MLAT R 50 . S48t . S48
L T 4 DA CIBOK AR I B R AR, S

LRRiA COT. Cytb. D-loop 4, 4377 g n] fifi
BER 138t % ZRE 1R, I 5 WU AT 6 B A Lh 4L,
kg S 558 T e B R R b R U R T & A R AL
?%O

1 #MHERE

11 HRXRE

ARSI W REA T 2020 443 9IS T 98
o] 8y 2% b DX ) A8 T I (WR) . AR I(WL) L
T3 (TH) RIS LUK 55T (ER) 4 ML, HAE
FEARECR LR 1. BYBCRAAEA Y R 6B IS 7E D 4R
b, TR, S25E8% k.

x1 AHREMAREE

Tab.1 Samplinglocation and quantity of Perca fluviatilis

R o s i HEAHCEE number of samples
sampling location geographical position longitude latitude CO1 Cyth D-loop
Ll WR T BT 2K 2% i X A B 87°68'E 47°01'N 73 30 36
W JH S 5 ] 2K 2%, XA 1A B 87°45'E 46°98'N 67 56 47
LigTi WL S 5 ] 2R 2%, XA A B 87°49'E 47°24'N 90 52 51
W R /R 55 TR ER ST R BT A 2% it X T 2 L 88°93'E 47°16'N 11 0 0
BT total 241 138 134
1.2 DNA 12 MER A IR R A W& 8. 25 L 1 PCR [

B 0.5 g 7247 6 2% FH i — S8 05 7 Tk B L
DNAM: FH NanoDrop™ 8000 435 i i #6: Ml
DNA WREEFIZEREE, JFE A 1.5%B B b fise v K
Fim Hog v, B R 50 ng/ul JGA—20 Ck
FEIRAEA o
1.3 PCR ¥y &5 F

i 38 5 14 Fish F1 # Fish R1UY 1428k
A& CO I %A, Fish F1: 5-TCAACCAACCACAA-
AGACATTGGCAC-3'; Fish R1: 5-TAGACTTCT-
GGGTGGCCAAAGAATCA-3"; I fifi 42 {4
KL FESI(NCBIL: AP005995)i% 11 Cyt b FE[H Al
D-loop X AT 3459y, Cyt b FE KA 84 4di Y51 4y
J¥%1: F1: 5-CTGCAATTAACCCCAACACC-3';

R1: 5-TGAAGGAAAAGCAGGTGGA-3"; F2: 5'-
CGACCGTCATTACCAACCTT-3"; R2: 5'-GATTT-

TAACCTCCGGCATC-3"; D-loop X ¥ 34 di 1451
YIF45: Fl: 5'-GCCAAATCGCATCTTTCTT-3"; R1:
5-AAGGAGAACCCTATGCACGA-3', E|¥H4

KRR WEE R 50 ng/ul ) DNA R 2 pL, B&
buffer 18 puL [10 mmol/L Tris-Cl (pH 8.0) .
50 mmol/L KCI1. 1.5 mmol/L MgCl,. 200 pmol/L
dNTP], F F##51% (10 pmol/L)4 0.6 uL, Tag
DNA A 0.3 uL (5 U/uL), ddH,0 3.5 uL, PCR
SV R 95 CHiZEME 3 min; 94 C7AEME 30 s, 1B
KIREE 60 °C 455, 72 ‘CHEH 1 min, 3£ 30 PMIEFF;
72 CYREFEMR 5 min, PCR 7445 5 T4 45 Ik e e
JE L VKRS A A% S, 6 E R TR AR RS
A BR 2 BT IY
14 HBEBHWH

JH Finch TV F1 UGENE k2% I 6 45 5 kA 7
JFHI X RN TR, FIF DNAsp HE i 43
3 COT Al Cyt b FEIH | D-loop Xl BAFF UK i
(h). HAERIZHENE(Hy) . B HRZHAE (). 2B 5%
L (VS Z S5 T Arlequin3.5 K
PEU O350 T 05 22 50 BT (AMOVA) FIUEE A 1] 114 38
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B4 LG R (Fy); R MEGAT.0 %443 B i 5t
LG /B, TR R A8 AL R B R
F Kimura XS ER R T R @bl o R B, il
F popart1.7 FAF e i ARG R I 25 K], BT ARTF 5

FAS AR R Z [ YOG R N NCBI $id 4 F 2k K
PR EE R CO 1 3EHT 51 68 4%, Cyt b FEH T
51 19 2%, D-loop X351 2 25 (3 2), FIARMFIG
) B AR EBCRA [ 47 B8 M K B T B4 T L3843 #T o

F 2 SRIETF GenBank #IEERIAES CO 1, Cyt bl D-loop HIFFIER
Tab.2 COI, Cyt b and D-loop sequence information of Perca fluviatilis obtained from GenBank database

[EZ% country HiE count GenBank % %5 GenBank accession number
CO1I 5,55 2 Ukraine 6 JN027876-871
Zi i Greece 35 HQ961088-086, HQ960980-979, HQ960944, HQ960925, HQ960866-863,

HQ960727-725, HQ960670, HQ960653, HQ960620, HQ960579, HQ960578,
HQ960575, HQ960564, HQ960557, HQ960529, HQ960510, HQ9I60504-503,
HQ960464, HQ600752, HQ600751-45,

[E Germany 21 KM373677, KM373671, KM373647, KM286794-777
BARH Ttaly 4 LT853904-901
#E France 2 MF458586-585
Cyth Tt Sweden 1 AY929376
Y [E England 1 AY374281
A i iH Kazakhstan 1 AF546116
HETL Czech Republic 16 FJ788411-400, F1788393-391, F1788389,
D-loop 7} Denmark 1 AP018422
%% Poland 1 EF118012
2 BREHI AT ).
SHTINFIRIFEY Cyt b LA, B4 A%,
21 FAlsaHh IR 23.96% (A). 30.92% (T). 29.93% (C)FI

PIG ) e BN S IO B A — 3, &0t
Finch TV F1 UGENE #4347 Hoxt i N TR HENS,
PHEZIFEIE 612 bp 1Y CO T HEFIFT 1106 bp ) Cyt
b FE T A LA K 522 bp K FE K D-loop X JF 41 F
TR B L Z R 00T, 5 GenBank 48 1%
Hn] i 2 b AR 225 )7 554 T BLAST ELX, FHAL
JERE] 100%,

AAATINFARAS B CO TR 3, Ak 2l hi 5
W4 23.04% (A).30.89% (T).27.93% (C)Fl 18.14%
(G), A+T FH(53.93%)H T C+G 5 (46.07%),
e A Ry 2.945, HPRSFAL S 609 4, AR5
i 34, BAMERAS 1A, LT 4 AR
AL 43BN NCBI 8 P T 28 WU ol 5 7 A4 1Y)
CO 1 ¥4, 158 12 MR, 4t 9 Al
(hap I -5~hap 1 -13), Hrh HA 139 bp i 5 19728 5
[Fi) Bk A T IR0 B DU A A 0 v T R A A oy,
R VL AE AL S AT T ROINBER N, TEADES
HRRIE] . 418 bp A7 1 E FEACFI BRI HEAR 58

15.19% (G), A+T F#E(54.88%)F T C+G &
(45.12%), 54/ mid E Ry 2.614, H RSy A7 g
1096 4>, 2854 5 10 4>, B2E EALS 41, &
SCT 11 ASBRART 434 A NCBI 08 & 201 Bk
PTG Cyt b FEHFF, 135 25 ANAE AL
L T AR (hap [T-12~hap 11 -18), Ho HA
593 bp o7 a5 4 AR S [ I 7E 0T f P e A4 v
FERT SR AR, HoAy 24 AR AT AT AU AE T BRI
BEIRN, TEADESE AR 2] (3R 4),

SR R AR A1 D-loop X P51, Bl 40 B4
Wk 30.07% (A). 31.42% (T). 22.03% (C)Fi
16.48% (G), [FIHf A+T & (61.49%)H T C+G &
H(38.51%), i /Eid(E >l 0.314, H AP RSFAL AN
5124, AR S 107, BIZfE BAALM 24, X
T 11 AR, 23 Hr N NCBI S48 22 R 2819 R
WA FEAR R D-loop X P41, 135 2 AR SA7 45, 1
A A% A (haplll-12), HHr 436 bp A2 554 s Jf K
7 B SR A A AR I 2 (3R 5)
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Tab. 3 Variablesitesof CO | genein Perca fluviatilis populations

LA

AR S 457 45 /bp variable site

haplotype 8 9 15% 22 70 79

139% 226 304 388 412 418 448 519*

Hap I -
Hap I -
Hap I -
Hap I -
Hap I -
Hap I -
Hap I -
Hap I -
Hap I -
Hap [ -10 T G - - - -
Hap [ -11 - - - - - -
Hap [ -12 - - - T - -
Hap I -13 - - - - A -

Q
@)
(@)
Q
@)

N N AN, I~ VS I (S ]
|
|
|
|
|
|

C C G C A T G T

|
olNoNNoREoRNo NN NN O NEONNS!

|

|

T *RR ARSI 1 1078 57 8 RN AR S (VA

Note: * indicates the variable site detected in this study; — indicates invariable site.

W 6 fron, 3 FlF 5 (IR L2 3 o H—
) AT frfarte, X L 3 B 5 AR 57 55 80 5 8
KW HE, D-loop HK(1.92%), ZBFFEE S, H
UOE Cyt b (0.90%), fHw/MHYZE COT(0.49%), 5 R
EA TR AH I
22 BERISH

TERLEM) 241 WA, CO 1T 5
G & PR EAAE L 4 AN (Hap | -1~Hap 1 -4)(& 1),
AR Hap T -1 5002233 14, 96.68%), N#T
4 AN ETREAR ) L AR R Bf% T Hap 1 -3
y JTH A WL R g SL = £ 780 Hap 1 -2 \Hap [ -4
30 ER. JH BERFRA A5 A, Hap I -5~
Hap 1 -13 BRI BEAAR: A A58, Hap 1-5 £im
239 1, 57.35%)Harfid) (5. whE.
fhEE . BAM ., EHE), HKE Hapl-7 9 1,
13.24%) M1 Hap [ -8 (7 1, 10.29%), T EAFAE T1E
[ RN A I A4S, T Hap -6 >k A T 5 5@ 2 BFIA;
Hap [ -9~Hap 1 -12 I8 T fE#EA, Hap 1 -13 2k
TRF B RFNBEAR . N FF0 4341 S B B o A K T
H [ i S A A R DO AR 2 [) S A AR e T 1
fR,

ARG R SR A R AR L (] 2k, Bamie
RE) 4 DB RLV IR Ry —32, WRUNEE A A B AU 2R

KWL, PR . BT DAL R Hap 1 -1
St AR HAlh 3 AN PRAE ALY DL — AN Y
ARSI S G Hap [ -1 &L, Hap I -5 J&MM
FER G Hocs AR AL, P e b B L 2 (RN
— AR S, R RT T SR AR (] 1 A =2
ERESIEE

TERAE R 65 138 MFEAS Y Cyt b B rp AL 4G
IF) 11 4245 %1 (Hap 11 -1~Hap [1-11)(/& 3), 245
A Hapll-2 /&L (117 4>, 84.78%), HAfsil
HapIl-1. HapIl-2 M A #EARWL, JH. WR)H
AR RL, Hap I1-5 24 JH il WL BER ) 3L =2 80
{574, Hap11-3. Hapll-4 S JH BEARSRA B4
Hap Il -6, HaplIl-7. HapIl-8 fl HapII-11 & WR
TR 457, Hap 11-9 . Hap I1-10 2 WL A
FEAT BRAGAL , AERNBE AR T A I 2] 7 AN B A
(Hap [1-12~Hap I1-18), 43 7 7 Hi # 1 5 £ A
Hap I1-12, 7347 7E W b7 v 37 35 F 9% 5] 1Y 5 4% 20
HapIl-13, $EHFA T LB T 5 A 5 A
(Hap I1-14~Hap I1-18), il i3 ¥ 51 43 M7 K B A5 71 43
Ak, DB S AR A N B A 2 (RS A A
LIRS RL

A ERLAE 2 P 371 118 5 A AR R B (B 4),
S B FIRR B AR T B T AN [R) A B R A7 A 3
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*0}1S O[qBLIBAUI SOJEOIPUI — ‘APNIS STY} UI PAJOd)OP 9IS Q[QBLIEA dY} SOJEOIPUL 4 :OJON

W T TN T TR R

i1 L - - - - 11 -2 - -1l - - - - - - - - - - - - 1 - - D - L L - L 8ldH
1 - - - - D0 - - -V - - - - - - - - - - - - - - - - - - - - - - - - [I'dH
1 - - - - - - 2 -V - - - - - - - - - - - - - - - - - - - - - - - - 9d¥g
1 - - - - - - - - Vv - - - - - - - - - - - - - - - - - - - - - - - - gId}y
i1 r - - - - - - 92 - -1l - - - - - - - - - - - - 1 - - D - 1 L - Ll pl1dH
i1 L - - - - - -2 - 92111l - - L D> - 911l - - - - 1 - 950 - L L - - ¢ldH
1 - L VvV - - - - D>V - - - - - - - - - - - - - - - 1 9 - - - - - 0 - uldH
- - - - - - - - - vV - - - - - - - - - - - 035 -V - - - - - - - - - - IIldH
- - - - - - - - - v - - -1l - - - - - - - -V - - - - - - - - - - - oldH
- - - - - - - - - vV - - - - - - - D - - - - - - - - - - - - - - - - §IdH
- - - - - - - - - vV - - - - D2 - - 1l - - - - - - - - - - - - - - - - gJdy
- - - - - - - - - VvV - - - - - - - 1l - - - - -V - - - - - - - - - - []d}g
- - - - - - - - -V - - - - - - - - - - - - - - - - - - - 1 - - - - 9Jdyg
- - - - - - - - -V - - - - - - - - - - - - - - - - - - - v - - - - ¢IJdyg
- - - - - - - - - vV - - - - - - - - - - - - - -y - - - - vy - - - - yJdy
- - - -1 - - - -V - - - - - - - - - - - - - - - - - - - - - - - - ¢]dy
- - - - - - - - -V - - - - - - - - - - - - - - - - - - - - - - - - rJdy
> V O 9 vV 1L D L 1L H® H D D DV DL SOV DDOILH H OOV V L H DO DO L O Indn

LSOT 866 068 8Y8 S¥8x 9VL VL 9E9 66S €6Sx TSS 9E€S €ES 66Vx 86V« V6V 16V 68V« 88F T8V 9LV LSV« 8Yyx TEVx ThEx I¥E 9TE O1€ 1TT LIT« 9LT SSI ¥01 LYy adfyordey

aus o[qeLre dq/ &Y 7T K7 R

suonendod syyvianyf pa4ag ui 3udg q 35 Jo SIS A[qeLIBA  "qe]
LHRNEFEEF 940 Wik vE
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R5 ABEE D-loop REINERAMAS

Tab.5 Variablesites of D-loop sequence in Perca fluviatilis populations

PRI A5 v 5 /bp variable site
haplotype 10* 21% 244%* 319* 436 464%* 467* 471% 486* 489% 492%
HapllI-1 T A A T C T T G T C C
HapllIl-2 - T - - - — - - _ _ _
HapllI-3 - - - — - - - A _ _ _
Haplll-4 - - - - - - - - C _ _
HapllI-5 A T
HapllI-6 - T G - - — - - _ _ _
HapllIl-7 - T
HaplII-8 - - - G - - - - - - -
HaplII-9 - - - - - — _ _ _ A A
HapllI-10 - - - - - - G . _ - _
HapllI-11 - - - - - G - — — - _
Haplll-12 - - - - T - _ A _ _ _
Vs * R AT ORI 178 50 15 4 R A7
Note: * indicates the variable site detected in this study; — indicates invariable site.

%6 COI. Cytb#l D-loop ¥ 54 #i %3tk
Tab.6 CO I, Cyt b and D-loop sequence analysis and comparison

51 KE/bp Hli e X [
sequence sequence length number proportion
COl 612 3 0.49 1 2 2.945 53.93 46.07
Cytbh 1106 10 0.90 4 6 2.614 54.88 45.12
D-loop 522 10 1.92 2 8 0.314 61.49 38.51

TE: PO T2 B, S 9 B S0 s R 9 HeA /B A Ar R A+T g AT B HCR FLE K B LE ], C+G 2 CG BRUEE R o5 B i LL i
Note: P; means parsimony information sites; S means singleton variable sites; R means transition/transversion bias; A+T means the ratio of
the number of AT bases to the total length; C+G means the ratio of the number of CG bases to the total length.

F#¥ population

ER JH WL WR EU

27 Hapl-13 1

8 Hapl-11 3
7 26 Hapl-12 2
Hapl-2 1
10 39 Hapl-3 3 3
17__|: HapI-l 10 63 87 73

23 Hapl-4 1
Hapl-10 2
— Hapl-7 9
75 e Hapl-9 1
Hapl-6 4

0.0040 0.0030 0.0020 0.0010

B SRR T LR CO T HEN Y 13 A BAG L 0 Ai S UPMGA R2EH
Fig. 1 Distribution of 13 haplotypes based mtDNA CO I gene among Perca fluviatilis populations and its UPMGA clustering tree
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Hapl-13

Hapl-12

HapI-6 HapI-3

lOs
Q

Hapl-11 —0 1 sample
HapI-2 O ER
O WL
Hapl-7 O WR
Hapl-10 Hapl-1 8 gf;
Hapl-9 Hapl-4

B2 JAlfE AR R CO T3k [ i B35 280 ) 4% [%]
Fig. 2 Haplotypes network based on mtDNA CO I gene in Perca fluviatilis

Fh#E population
JH WL WR EU

6— Hapll-2 49 44 24
IE Hapll-6 1
g Hapllll 4 5 2

—— HaplI-3 1
—— Hapll-9 1
Hapll-4 1
HaplI-5 1 1
HapllI-17 1
HaplI-15 12
HaplI-16 1
HaplI-11 1
) HaplI-7 1
93 30 HaplI-8 1
— Hapll-10 1
HaplI-12
HaplI-13

—‘ r— HaplI-14

99 L— HaplI-18
0.0010

—_ = N

0.0050 0.0030

0.0060 0.0040 0.0020

B 3 SRR SE T LR Cyt b FEAY 18 4BAA5 BI04 S H: UPMGA B2EH}

Fig. 3 Distribution of 18 haplotypes based mtDNA Cyt b gene among Perca fluviatilis populations and its UPMGA clustering tree

HapllI-3

HaplI-8

HaplI-15 HaplI-13

HaplI-14

HaplI-18 1‘35
Q

1 sample
Hapll-16 Hapll-17 OH
OWwL
HaplI-4 O WR
Hapll-6 Hapl-5 OEU

HaplI-7
HaplI-11

HaplI-10

Bl 4 3T Cyt b BP9 B A5 250 ) 45 ]
Fig. 4 Haplotypes network based on the mtDNA Cyt b gene in Perca fluviatilis
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EIG, BrEEAR 11 A EAERIR NS, KON
BEIRE) 7 DHARTIR M SZ, 1M Hapll-2 Al
Hap I1-15 {UAFAE 1 A7 AR

TERTHR ) 134 AN A1 D-loop X 741
Lk & B 11 >4 (Haplll-1~Hap 11-11) (/&
5), Hrp s Al Haplll-1 ZFr A BEAWL, JH,
WR) I LS B AR R B i 2 (120 1S, 88.24%),

AR Haplll-2 o4 JH Al WL B (1) $ = B g
Haplll-3 . Haplll-4 & WL BB A s,
Haplll-5~Hap [[-8 J& JH HEK i 1l A 5 £ A
HapllI-9. Haplll-10, HapllI-11 J& WR A A
A AR BN BEAR & B HA5 R Haplll-12,
K BB L FIPEAZ o e DB SR A AR RO B AN A
PRI ALY

BHK population
JH WL WR EU

6 Haplll-l 42 45 33
1 L HaplII-2 13
1 HaplII-6 1

f

0

HaplII-5 1

HaplIlI-11 1
HaplII-8 1

HapllII-4 1
HaplII-10 1

HapllI-12 2
36 HapllI-7 1

0.00250 0.00150

HaplII-9 1

0.00050

0.00300 0.00200 0.00100

Bl 5 TR SE TZORA D-loop XJFFI Y 12 A HAE AL 5370 K UPMGA R KR
Fig. 5 Distribution of 12 haplotypes based mtDNA D-loop sequence among
Perca fluviatilis populations and its UPMGA clustering tree

DN BB 20 1) RS TN 2% K1 () 6),
FAEARY Haplll-1 Sy rboc A0, A0 A B b 5%
A, S5HE RN 65 D-loop X751 H & LAY BALF5 7Y
HaplII-12 45 B 7 55 A8 5

FERTIRRRA T, CO 17811 s R i 4/,

HaplII-6
HaplII-7
+———0 HapllII-5
HaplII-2
10 gamples
HaplII-1 Haplll-8 sple
o— * O WL
HaplII-3 © WR
O EU

HaplIII-10

HapllI-11

HapllI-4
HaplII-9

K 6 kT D-loop X 751 By B 7 W) 4% 1]
Fig. 6 Haplotypes network based on mtDNA D-loop
sequence in Perca fluviatilis
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BTN BAG T () B 1~3 A4S, 2B ALE(S)
h0~2 4, PIFPSEURARI 2 WR B, 21
I TH BER, BAA5 2R () AT R 2 AR M
(B HU AR R WR BER(Hy=0, 7=0), e
J& ER BHAR(H=0~0.182+0.144, 7=0.00030+0.0002).,
3 ANBEIRAY Cyt b 2 H 751 B AR RIANECH 114,
WR BEHARY B R 6 4>, Hy o 0.276£0.049, = K
0.00033+0.00007, S 6 14~, 4k 3 M HEARH e,
i JH BRI R BAR ., 3 ANREAD D-loop X731
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0.204+0.079, 7 4 0.00063+0.00026, S H 51, %
Ws L S8 3 A BHA P R

JH., WL. WR 3 MEAZ ]38 4L Z R (Hy
M oAk, 5T 3 FFEIH s SRR —3,
WR A F]H CO 1 F1 D-loop J¥ 51 4 #r i}, 8tfe 2%

F7 AHEME COI,

FEPERCAR, (BIET Cyt b FEPR TSR0 AE 2k
PEfc i I JH BEHAF] A CO 11 D-loop J51 43 Hr
i, st 2, (A Cyt b L st 24
PEFAR. FTA MM AE 2, CO THB/NT
Cyt b Z:[H F1 D-loop X J¥51

Cyt b ZE#0 D-loop RFEFIMEEEHESH

Tab. 7 Genetic diversity indexes of Perca fluviatilis populationsinferred from CO I, Cyt b gene and D-loop sequence

EZN FEARL AR HfEARY B R EA YA RS neutrality text
population n Bkt b ZHAE Hy EZ2 2 c s Tajima’s D Fu’s F;
Co1 ER 11 2 0.182+0.144 0.00030+0.00023 1 -1.12850 -0.410
WR 73 1 0 0 0 / /
WL 90 2 0.065+0.035 0.00011+0.00006 1 —0.78411 —0.949
JH 67 3 0.115+0.052 0.00019:£0.00009 2 -1.29083 -0.213
HEAA total 241 4 0.065+0.022 0.00011+0.00004 3 -1.35402 -4.998
Cyth WR 30 6 0.363%0.111 0.00053+0.00019 6 -1.74910 -3.317
WL 52 5 0.279+0.078 0.00030+0.00010 5 —1.68448 -3.166
JH 56 5 0.232:0.073 0.00025+0.00009 4 -1.51097 -3.652
B total 138 11 0.276+0.049 0.00033+0.00007 10 —2.12020" ~11.893"
D-loop WR 36 4 0.162+0.082 0.000430.00024 4 -1.88514 -2.974"
WL 50 4 0.189:0.073 0.00037+0.00015 3 —1.46433 -3.058"
JH 47 6 0.204+0.079 0.00063+0.00026 5 -1.74113 —4.890"
A& total 133 11 0.186+0.046 0.00084+0.00013 10 -2.12032" -15.168"

T *27R 35 I 28 P PG 6: (P<0.05); 27 M 35 b B PP A 36 (P<<0.01).

Note: * indicates significant deviation from neutral test (P<0.05); ** indicates extremely significant deviation from neutral test (P<0.01).

24 BB ERIEE LML

TR 7 25 0T (AMOVA) W36 8, BRI iy
BN, LT RAN 2SR, BT Cyt b
FE DR 20 A 00 B A ] 19 2% 7 DRy (. (-0.05%), BF
RN 975 5 4 100.05% (F=—0.00045); 3T CO 1
AT REAR AR O 1.57%, BEIRAAE SRS

*x8 ETFZKHMMECOI,

98.43% (Fy=0.01568); %:F D-loop X 331 A6 il #f
RN AE S5 0.44%, BERNIAESR S 99.56%,
(Fs=0.00436).

TE T PR BE A [R] 1 38845 531k 3 880 (Fo) Fig A% R
B RERMER 9), ER BEAR S AL ] 1531k
AR Al R 7 R AR ) e A (R, S fR R

Cyt b EE %0 D-loop KF5IH AMOVA 3 th&E R

Tab. 8 Theresult of AMOVA based on CO |, Cyt b gene and D-loop sequences of mtDNA

e Sl F SEJ5 A T 203t BS54 /%
source of variation degree of freedom, df’ sum of square variance component percentage of variation

Col FEMARE] amony populations 3 0.182 0.00051 1.57
FEIAP within population 237 7.660 0.03232 98.43
REL total 240 7.842 0.03283

Cytb BERTE] amony populations 2 0.356 -0.00008 —-0.05
#EAPY within population 135 24.549 0.18185 100.05
JBEL total 137 24.906 0.18177

D-loop  Bf{K[E] amony populations 2 0.298 0.00055 0.44
REAP within population 130 16.243 0.12495 99.56
S total 132 16.541 0.12550
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#£9 EHTFCOI. Cyt b EEF D-loop K FF5lim&fi
BEnEEEREE LM FLEETH)
Tab. 9 The genetic distance (above) and F« value

(below) of Perca fluviatilis populations based on
CO I, Cyt b genes and D-loop sequence

F£%1 sequence ER JH WL WR
Cco1 ER - 0.00025 0.00020  0.00015
JH  0.02992 - 0.00015  0.00010
WL  0.06614 —0.00904 - 0.00005

WR  0.24267  0.02497 0.01810 -
Cyth JH - - 0.00027  0.00039
WL - -0.00996 - 0.00042

WR - 0.00815 0.00357 -
D-loop JH - - 0.00041  0.00054
WL - —0.01158 - 0.00041

WR - 0.01803" 0.01223 -

TE: R BRI 1% 434k .35 (P<0.05).
Note: * indicates significant genetic differentiation between
populations (P<0.05).

BAE M A, 7F WL WR. TH 3 MEEAE], %
T =ANLORLAR X Be st i 7 A £ 3R WR HI
JH BRI 1 3545 5340 R 80 =, WL Fl TH BEAAR ]
WAL R BURAR

3 itig

31 AEABER R ERIEFE

To] i A2 [ S 5 ) Ay 2 M X TR 4% S Y i
)i [RUERES (ol N o 1 I P N R LR (A /N
i (Hypomesus olidus)¥) 342 SERAS /N . MR
PEEHT, B 2R 20 22 60 AR, AT
W K e, e BETE S A S AR AT 5 ) )
ok Ul BN A A L YR IR B Ok,
o) S 50 b X g ) A R ¢ R R 120

S A mtDNA Y CO 1. Cyt b, D-loop
JFH 485 R BRI R G Ari i, AR

Bt (Monopterus albus)>>V2540 25 BT 5% 45 S AR ),

P R AR A PR R ZH Y 7 G I far e Cyt
b D-loop J¥*51) i) BAAE B 2 REPE FIAZ H IR Z AP
T CO T M, ZBRfEEREA, XM Fm
(Ommastrephes bartramii)> 1) )5 51 22 K P i #
—3,

TSR S BAAE Y ) AL AR FE AR, CO T2 [A
BRI AT e i B AR AP BRI, Cyt b HEI 11

MAE R Z AR 4 1~9€748, D-loop XT3 HAIK,
2 HABR AN RALS . A ) I B R R A
JE LA AT S CO T LD (14 Ji 1A BA A 7 2.
Hap [ -1, H MR AL s &R F BRI EAR 9 Fh,
12 A 55, HEHP S 418 AN, v o] fr 3 R 4350
T BRI, MR C gL, PI~H X 58 4
A o AH EL BRI BEAR B Cyt b FER FAREHL ) vp [ Hr
FRRHAR M AR B AR BRI 2, (HEZBRER
1%, " EREA 10250005, BRINA 24 28 540
M, J3HME 1057 bp A7 a5 AL, I RR U H 38 AN ],
B FE L FANE, o E AR R 2 ER N C g,
MR EEIAR R T #fi %k . D-loop X HAAE AU A= AH L
2009 4EREEBIBIIE AR A3 D, HHBEL
FEPETT BEA AT REA

e 4 ADREARZI, BRATA BRI S Ry
RGN, 35 7 W R 248 oy 18 T B A () A7 7 S 22 g
Al CO T KL MR Hap [ -3, Cyt b A HfER
Hap I -5. D-loop X HLf% 7 Hap Il -2, 1fif FAth 5 9
FER B I RAFTEAT AT A AL, JEH 3T 3 Ff
FEINHY Fo {3 R Gk, nlLAE 5 Sl s
T 22 B SR 2k 0 R AT, A B A 3 R 58
W, NFEs L k.

TE 3 Fift 7 50 b A S B0 R FE R0 R FE A =2 (]
TR AR, ABART R 4% A ] LUE
L JE A 100 B35 70 R R A — 2, R A 2P £ 750 [
GifE—iE, oA NAFAEM IS o i B 3R [T s 7
5 RRUNFEAR AL T AR (st A% Rk, P& R A
Lo

B Y Z2 R P R 5L R UR T B R BLGE ARG,
PRFE TR [ 7 2 T 7 (1 LA L 2 R KO, A AT
RN T F258, i B2 i, il
KA B R
3.2 ABABEHISEE SN

WL SRR A YR A R SR I T 4R, sl
ZREPERR G, R A 1 AR RE 7 R AL s D
5, RV 5 AL 2o R P e R DA A A 0 IR 4 Y R
TARARCT BRI SRR (o) R A R 22 BEAE ()
Bl RAE st 1 2 B R B PR I, 4% 18 Grant
SESIERE, Hy DL 0.5 IR FLHE, 7 L 0.005 ik 5
8, Wi E R/ NS R 2IEMHKE, ER,
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WR. WL, JH 4 MAET CO T HEEF WR,
WL, JH 3 MEEA Cyt b JER A D-loop X () Hy B
SEEE 3524 (0.065+0.022) | (0.276+0.049) ., (0.186+
0.046), = & FF1E 43 51 24 (0.00011+0.00004) |
(0.00033+0.00007) . (0.00084=0.00013), 3 5a ynf fifi
TEVR (1 1815 SRR AR 5L B AR O, ot e 1Y)
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Genetic status of 4 populations of Perca fluviatilisin Xinjiang based on
mitochondrial sequences
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Abstract: Perca fluviatilis (Perca), which belongs to the Perciformes order and Percidae family, and commonly
known as Eurasian perch, is a precious species of freshwater fish favored for its delicious meat, high nutritional
value, short growth period, and strong disease resistance. Perca fluviatilis is widely distributed in Europe and
North Asia. To determine the genetic status of Perca fluviatilis in Xinjiang, the genetic diversity of four Perca
Sfluviatilis populations in the Wulungu River and Kalaeerqisi River in Xinjiang was analyzed using mitochondrial
CO I, Cyt b, and D-loop sequences, and then compared with that of the European populations. The CO I, Cyt b,
and D-loop sequences of the four populations in Xinjiang had 3, 10, and 10 variable sites, respectively (accounting
for 0.49%, 0.90%, and 1.92%, respectively, of the total sequence length), which defined 4, 11, and 11 haplotypes,
respectively. Further, the haplotype diversity was 0.065+0.022, 0.276+0.049, and 0.186+0.046, respectively, and
the nucleotide diversity was 0.00011+£0.00004, 0.00033+0.00007, and 0.00084+0.00013, respectively, indicating
low genetic diversity. No shared haplotype was found between the Chinese Xinjiang and European Perca
fluviatilis populations. Further, the haplotype cluster tree and network diagram revealed obvious separation,
thereby indicating different genetic pedigrees. Based on the Cyt b and D-loop sequences, the estimated variation
among the populations of Wulungu Lake (WL), Jili Lake (JH), and Wulungu River (WR) in the Wulungu River
basin in Xinjiang, China, was —0.005% and 0.44%, respectively, and the coefficient of genetic differentiation (Fy)
was —0.00045 and 0.00436, indicating a low degree of differentiation (F<0.05). Of note, the Fy between any
population was low (Fy: —0.01158—0.01803), indicating frequent genetic communication and the same genetic
pedigree. In particular, shared haplotypes were identified between the two lakes, with a negative F and frequent
gene exchanges with no genetic differentiation. Based on the CO I gene, the four populations of Kalaeerqisi (ER)
and WR, WL, and JH were estimated to vary by 1.57% among the populations, with an Fy of 0.01568. However,
the ER population and WL population had a moderate genetic differentiation (F,=0.06614>0.05), while the ER
and WR populations had a high genetic differentiation (F=0.24627>0.15). The replenishing of genetic resources
may not occur due to the blockage of the dam. Further, the Kalaeerqisi River formed an independent genetic
pedigree. Overall, these findings serve as a reference for the diversity of Xinjiang Perca fluviatilis populations and
the development and utilization of germplasm resources.
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