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AN A EBR AR L ER 518 F M E S SE R, BRI BRIE 150070)

TE: W THMRERBNREEN, SRhAAANREREE cAE I TE (COT) X
B F 2 00T HE 6 ANfod T2 A MNBERNEEZER, 5 RNBERNEER 77 347
T, £RAE6MObpHy COT LB FH FRMESANAERELE, EXT THEEFRE, X
I Hapl Jy 8 Mr#F AR A F BEA, H 5 RMAKH HapA AT R, &9 EAE &I
B (93.36%) & T H# LA 1K (72.58%) Fn BR M Z# & (53.85%); Hap2 1 Hap3 & # E KB 45 53
BEA, W Hapd~Hap7 y # LA AM R EFEHE ., BEAFF MR EE MM EES LR
Hapl/A h & B R R B fE A, PERMP RN EREFAEN TRELER(E
12 ML EWE R, BT Hp/AWTER, 5MNBEERNEREFAAEARANZR. &
NEERNE 1~4 HEER, F2H CS)HEEEA RS, WFEEBEEZHNX. X
Bl (XK) o 400 (YD) B | A2 A (Hapl); 3511 T (TS) Bk oy £ A £ M
(Hy) Fol 8 % % (1) B8 (H=0.514+0.069; 7=0.000 79+0.000 11), * K & ZS Bk, T
E R BRE S SR K. AMOVA TR Er, R BRI LT R E 20.74%,
BEAR B 3% e 0 (U E B 5 (0.15<F=0.207 36<0.25), TS #{k L ZS %k fv o [ 2 14 8] By 3%
TR K (Fe>0.25), & B AR F R (HH) Bk 5 sk wy g o i ok,
H 5 MARE Rfe ot XTHARAREFESNAAAMME R, REFEH 6 MR
YRR G TR T IE I ZS AR R Oy — X, WS %A w8 e TS Bk L h — K. K%
RARYBEANEEEBACERET SE,
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WESERB, FREEMR B 5 B A ARE FR Lo AR
TEHE A5, Ba A5 0 TR BT I ik
BHIATN 2m+10sm+12st+24t, 2n=48., Kohlmann
SEU R T 9 AR IR S D EARS, AT T
5270 v T R B EAR , SRR SR [ Y
REFFEA AL BEN, SR Y05 BRI R A A
2SR, I, AW A TR b R ZH
FPa R, kAT Hast L A ur e d ik TR A

ZEKL/R DNA (mtDNA) HA 7> T/, R
BRI PAGRIBEPLER R | N R A 2 AR
JE [ B: RBAL SRR AR, T2 N TS A AR a5
A7 S VR R ) R % O R AR Horb, i
2 ¢ E AL [ W3 (cytochrome ¢ oxidase subunit
I, col)RHm TR EBEAT. KEEH @
650 bp). 5y TIHY . dEALHAE h AR B i
REEPE B E N A EF TG, JFH
T8 E R AL o A MR B R T RR
KRB ZAKFZR, HC L ERC SRR 75
A3 BT WROTE Bl (9 42 0 1 A 1) st A% Z e MR A /D 1
faE P (H TR [ WA = BOK R AR G AR Y 5t 1L
PR i it = B A, XoF 5 R A8 SRR FE R AN AN
Flo b KPR 2E BT BE R e VLK 7 B 58 e A 5
DRIV RE VLB . BT A8l i A T s A% LT
Rl SR SR AR 5, JE A 9I F7 RS T ARAS R £A 1000
R, ALRISEE T 05 N T SRR R 0
KHEHE AR, WHFA M 3000 KB, /HTHEA
WL ZREE T R B e M EF BA T
Y EENE S, ABIET Co 1 IHFI) i 1
FFE FEOK AR L PO A B ve T H A 250 v i
IR S REAR R 845 540 S st Al 22 5, JF S5 BRI AR
SRR HE T LA, DU AR B 1 5 | R s LA K 57
T RS

1 MRS

1.1 SCIg# Rt

Mt 273 FREFAEREAR M HIR H LT 8 MHEA:
Brm ST (X, 48 ). T E MR B (NX,
31 28) M55 BT e BL (FS, 37 BB) BEAREA,
S AR i 1 T B A AR R A, SRR YT R
B (HH, 48 )8). BIBTILXYLM (XK, 32 &) A
SULFFAREL (YL, 15 &), DA KA B v 3 dH 5 &
1 (ZS, 47 &) Mgzl se g1 (TS, 15 &)
BEAREAS, JRRPAMRAEMBE A, Lt i rp
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PAE N DU B SP SLR Sh R AU BERLE , Ik
HErp A B 8 B PR YUK B 52 i S 56 3l
Yot A B 2 B3 23 1l 5 1 R A AT T

1.2 EF%H DNA $2EL

il RARA AR db o) A R w58 24 £
) AR By i 25 2H 2 SR O 2H DNA,
NanoDrop™ 8000 43 )/t BE 46 Wl 7 4 Bt DNA (1)
WP JealifE, Wik % 50 ng/ul, 4 °CIRFER S

1.3 PCR ¥ #E5MF

i FH Ward 58 % 1+ B9 51 9 Fish F1 F1 Fish
R1 ¢ 34265 CO 1 X HJF%], FishFl: 5-TCAAC-
CAACCACAAAGACATTGGCAC-3'; FishR1: 5™
TAGACTTCTGGGTGGCCAAAGAATCA-3', PCR
SR FR N 25 pL, HrpBilk DNA 2 L., 1R G%
W 18 uL [10 mmol/L Tris-Cl (pH 8.0). 50 mmol/L
KCI. 1.5 mmol/L MgCl,, 200 umol/L dNTP], I
TSI (10 pmol/L) 4% 0.5 uL. Tag DNA 5
15U, HApWBH LB TR, H ABIL 9700
A PCRAIHEAT N : 94 °C T AEPE 5 min; 94 °C
L 30s, 56 °C Bk 45, 72 °C LM 1 min, 30
MG f5eJe 72 °C ZEAH 7 min, PCR W25,
HU 1 WL PCR 7=, 22 8% S VI It i v et v Tk A
WEASIE, W LA T A TR AR A FRA Fl 4l
b5 HEAT IE )

1.4 5|54

WSS, B FE 5% A Clustal X 372 #1746}
PEHES, FEIAN TR, AR R B 1 41
T REAR AL 341 . DnaSP v 5 #0447 4t it748
SRRV H , TR AL (). AR
FEVE (Hy) A RR ZAEYE (o), RSB TEAR)
fERI Y. H Tajima’s D Fll Fu’s Fs 17 AG 58
WA BEMAOE & & B A REY 9K . ] MEGA 7.0 ¢
PEPY Sy BT S BRI AL AN . 25 5% E 4 LS 46 /A
¥, F Kimura 2-Parameters J5 15318 BEAR [A] 1m A%
BEES, A I 4B 3% (Neighbor-Joining, NJ)®
FAEINA 405 2% (UPGMA) 1Y BEIAR ] % 4= 56 &
RARE; RN LIRS (KP125333) 1N B % 751,
DI 2% R Rk 2 W2 W i (S. volgensis) (HM392121)
Ry A 22 ) A R R S R, SR HH Bootstrap
(1 000) H3 4573 F RGEM 253 LY EAFRE . Arle-
quin 3.11 FRAFC p {4 43707 22 53 B (AMOVA) 1
SREAR ] B F AR N I AL A8 S A A, DA R AR [
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BN B35 4E 23 A BB (F) o JH PopART #4471
HT TCS B BE A 2% E . M GenBank %(#E
FE R R BN R 8RR (BEU) 31 52 4 (1), =

FORALHI, P Eedl. fEE . P IAE,
BRI B P, SABEE R AT 22
S R R Y LU AT

F 1 SRIETF GenBank HIEEMKEY CO | FHIER

Tab.1 CO1 sequences information obtained from GenBank database

% /R NCBIE 35
country number NCBI accession number
+HH  Turkey 21 JQ623977, KC501173~KC501192
$#55  Czech Republic 16 HQ557302, HQ960460, HQ960536, HQ960621, HQ960622, HQ960646, HQI60647,
HQ960652, HQ960672~HQ960674, HQ960758, HQ960867, HQ960887, HQ960991,
HQ960992
Mt  Sweden 5 KC819875~KC819877, KJ128609, KJ128610
& Germany 4 KJ554795, KM287126~KM287128
P #i  Russia 4 MF805676~MF805679
B Ttaly 1 KJ554720
®FF] Hungary 1 KM410087

2 4

2.1 1885 CO1 EEFH4HE

W5 ARG 1 7 51 5 GenBank K 12 42
LRobi R 2 2% B 4] P 31 (KP125333) i 47 e Xt B,
BT F 5 ZAR T8, B 640 bp F T HE
RIRAL W o 25 IR I 2 <77 0 635 4, 7

S S A, Hh AR KA R 24, BAE B
R3S, T 7R ALY (Hapl~Hap7, 3K 2).
M FFEH R AL T, C. G B IE L B4 5 K
24.53%. 30.31%. 27.20% F1 17.96%, H rf A+T
& (54.84%) 1 T C+G & & (45.16%), F£HH
AT MR, 40/ miE hy 9.393,

x2 BYEFEE Ol ERAFERS

Tab.2 Variable sites of CO | sequences in S. lucioperca

FLETY

haplotype 4 17 19 84 85 112" 335° 379 395° 401 472"
Hapl/A T G A G A T G T G A G
Hap2 — — — — — C — — — — —
Hap3 — — — — — — C — — — —
Hap4 — A — — — — — — — — —
Hap5 — A — — — — — — — — T
Hap6 — — — — — — — — — — C
Hap7 — — — — — — — — A — —
HapB G — G C C — — — — — —
HapC — — — — G — — — — G —
HapD — — — — G — — C — G —
TEe o ABFF R AE R AL A R R A
Notes: “*”. the variable sites detected from eight populations in this study; “—. the invariable sites.

M GenBank ¥4 & AR B BRI (EU) 4K
1) CO 1 [R5 7 51 b U 21 6 728 S 1, o X
T 4 BB (HapA~HapD), KA BIF 5% 45 19 )
) 5 W R AR 114 32 2B R5 BY FP 51 R A7 ) I LG X
455 Hapl 5 HapA AHIR], T ERINHEIA R 6 A8 5

R E K7 2: 2 E /) sponsored by China Society of Fisheries

B S A BAAFTIAE A ST R ARAL T (3R 2).
22 BEBAERKTHSH

8 AR B BE A 273 A REAS b A U 2 7 A
CO 1 RN PP A i AR A . HL% AL Hapl 8 1
PRy AL, v 6 A HEIR Hapl B7 o L A
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it FH)); HJE HapB (21 1), ¥k A +HH;
HapD (2 1) 2k A S ML F0 &) 2F F| ; HapC AXA 1 5%
JFHK A B, R e R R, HapA 54
FEREI ) Hapl JP AU AHIR], AIRE MR ES CO 1 73]
B AG BT (5 3).

9 93.36%, & THIE 2 DNEEA (72.58%), HAE A
Hap2 Fl Hap3 4 E S AR 5 5458, Hap2
43 A F XJ A HH BE4K , Hap3 {0 T FS BEAA ;
Hapd~Hap7 J i W AEIAR A9 4 S B0 80 RO B4
FrzE] 4 FEpfERL, HapA MAKURZ (28 1>, 53.85%)
RS FEve . fEE ., P, s SOR

#3 WEEEk Cco | EEMBER NS
Tab.3 Haplotypes of CO I gene and distribution among populations in S. Iucioperca

o E SRRIA RRHHEE A

HER At Chinese population Central Asian population European population
haplotype total XJ NX HH FS XK Y] ZS TS EU
Hapl/HapA 270 47 31 36 36 32 15 36 9 28
Hap2 13 1 12

Hap3 1 1

Hap4 9 9

Hap5 1 1

Hap6 1 1

Hap7 6 6

HapB 21 21
HapC 1 1
HapD 2 2
#it  total 325 48 31 48 37 32 15 47 15 52

T XLBE SR H A, NX T B R RER, HH BT BB, FS. 208 BT Prvt BORE R, XK B TTYUIREA, YIS}
RBUBEIR, ZS MY ve rH s IR, TS, 2200 se B s A HEk, EURCMERE, TR,

Notes: XJ. Ulungur Lake in the upper reaches of the Irtysh River placed on Xinjiang Uygur Autonomous Region in China; NX. Tengger Lake placed the
Ningxia Hui Autonomous Region in China; HH. Heihe section located on the middle reaches of the Heilongjiang River; FS. Fuyuan section located on
the lower reaches of the Wusuli River; XK. Khanka Lake in the upper reaches of Wusuli River placed on Heilongjiang Province; YJ. Dandong section
located on the lower reaches of the Yalu River; ZS. Zaysan Lake in the upper reaches of the Irtysh River placed on the eastern of Kazakhstan; TS. the
lake in Tashkent City placed on the Northeast of Uzbekistan; EU. European population sequences download from GenBank database, the same below.

PAERUF IV RKE Won, R EWME 6 ANFF X R HH B 2 A s Rl AL s o TS BEA Y Hy

SRS RLY Hapl/A 562, HEMN SR IR sf5 70
FFE AL, SR J5 5 HapB R 7E—ji2, HapC Fl1 HapD
WS R — 3 (B 1-a). A5 o 26 [ 2 0 i DA
% #4 Hapl/A g .0 B9 55 4R, Hap2. Hap3.
Hap4. Hap6 fll Hap7 5 Hapl/A ML HAE 1414
S5, Hap5 7F Hap4d JEAl 3G 1 AR SR 0,
Wi A HapC 5 Hapl/A A 2 N7 A5, [AlE
HapD LA HapC Jfy £ fili 38 hn 1 4~78 53 £5, HapB
5 HaplUA 258K, H 4 DNES005 (B 1-b).
2.3 IREFEHAIRIE LA

8 MREFFEIR CO T HHFHIRY Hy A (0211
0.033), 7K (0.000 35+0.000 06), 4 A B A& 1 &
K 1~4 A, AR 20 ZS BHA, 7 4 D ERAG
AY (Hapl. Hap4. Hap5 #1 Hap6), H Hap4. Hap5
F1 Hap6 24 ZS A A9 5 A5 A0 . B f% AL o5 /0 i J2
NX. XK # YIEEAR, A 14 3% (Hapl);

https://www.china-fishery.cn

(0.5140.069) F1 7 (0.000 79+0.000 11) = (% 4),
FRJE ZS B, i AR P AR R R st A% 2 1
BAK, (X HH BERRS L Z e S ZS ik
Tajima’s D P46 36 45 SR (i 715 45 YAG: i 1) 7.
MR R A R AR, fFE PR, &
IHEHRAR T2 E . Fu’s Fs %S R BN SN E28
HOTHERST A o S AE RS A b 2 O 25 v 1
ZRAF, Fws Fs ATA, RIFHAZD ISP 5K (% 4),

2.4 REFHRENRE S

I3 FI7 253 M1 (AMOVA) 45 B oR, MR
1A 6] 3848 8 S5 20.74%,  BEAR DY AL A S
79.26%, FWIREAR N L AR RORRF AR i) R E
KR (2 5). BEARIE] Fy R 0.207 36, M8 Wright™
(R A3 b o, 1R B A AR ) 382 A 3 A 3R (0.15<
F4<0.25), it — L Ge it 45 BEAR [ X Fy, N
~0.031 17~0.506 13, PP FERIE] 17 X004k 3%,

HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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S. volgensis

HapC HapD
——a 10 samples

AT,

}HapB 1 safr;flple

L
_—

(b) aTS

El1 REET CO| EEMRMEE NI BEE () #
%% [ (b)
Fig.1 NJ dendrogram (a) and network (b) based on
CO| gene haplotypes of mtDNA in S. lucioperca

12 XA B3, TS BEIARS ZS BEGAOR o B 4
6] 4 358 4% 23 AE B K (F=0.279 45~0.506 13>0.25),
ZS FER 5 b B R () 2 A b R 1% 43 1R (0.05<

Fy<0.15); HEBR e HH FER S HABREAR
LA B B K s A% 73 4k (0.05<F=0.143 88~
0.196 65<0.25), 1fif XJ. NX. FS. XK fl YJ X 5
ABEARIE] Fy 8/ 2 R TUE (F<0.05), F IR
TR e AL 4 (35 6).

2.5 RHAENEEEBRARGHLRK

FF Kimura 2-Parameters J7 512 FER N &
BEUR )R AG AR, & BRI P skt A5 B B o K ) S
TS B, HRJE ZS A HH BEA; TS 1 ZS BEfA
[¥1) (14 35 2 B 25 B (0.001 04), T NX. XK F1 YJ
X3 AR E] A AL BE B BN (0) (BB 6), kDL
b 3ABER S XTI B AR 554 BE S A /)N (0.000 03)
FRAE A3 TR 22 [0] 1) 388 % 1 B A 2 1 R e B AL
N, 8ARESEEIALN 2 3, R ATER 6 R
RS BRI ZS BRI A 132, kA 5240
ST TS BRI 132 (K 2),

3 i

31 HE®REG CO ERMBRERRIESE
LEHINFAE

o B B AR IR R 200 A TR AL
205 1 I 15 o 30 HE R 280 0 Ayt R B 55 o e
KA ZZP, DA T IE B T3 P A B R AR 5 A T
2SI FhRURCL o 3 M o b R B ok X P [
%, Forpng i v W Y 7 SR b DR R Y S 10
I AR TR 5 i A KR . i Sk
w0k, 20 22 60 AEAH, AR Y Hs A
2| v [ B AR ST K R AR ALK R, sl

R4 WREPEHEETENGE Co | ERMNEER SN
Tab.4 Genetic diversity estimated based on CO [ gene of mtDNA in S. lucioperca

FHERTS  neutrality test

A A (h) HLAE T BEPE(H £SD) W2 FE P (nSD)

population haplotype number haplotype diversity nucleotide diversity Tajima’s D Fu’s Fs
XJ 2 0.042+0.040 0.000 07+0.000 06 —1.106 86 —1.602
NX 1 0 0 / /
HH 2 0.383+0.063 0.000 60-+0.000 10 0.950 10 1.373
FS 2 0.054+0.050 0.000 080.000 08 -1.130 92 —1.385
XK 1 0 0 / /
YJ 1 0 0 / /
A 4 0.384+0.076 0.000 67+0.000 15 —0.780 10 —1.241
TS 2 0.514+0.069 0.000 80+0.000 11 1.37595 1.253
5L 7 0.211+0.033 0.000 35:0.000 06 —-1.495 19 —6.302"

TE: </ BT LB MAGE TSP VR IR o A2 S T PR 3 (P<0.01).

Notes: “/”. the neutrality test can’t computed because of no polymorphisms in the population; “**”. extremely significant deviation from neutral test (P<0.01).

R E K7 2: 2 E /) sponsored by China Society of Fisheries
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®5 ETLRF Col EER AMOVA SH4ER
Tab.5 Result of AMOVA based on CO [ gene of mtDNA

AR BRI H S5 F TiE BART /%
source of variation dar sum of squares variance components percentage of variation
#4AIA] among populations 7 6.525 0.025 01 20.74
BN within populations 265 25.339 0.095 62 79.26
S total 272 31.864 0.120 63

#6 ET Co| BRMRYBHFBIMINIEE LR (F MEEES

Tab. 6 Pairwise F, and genetic distance between populations based on CO | gene

poffgfion XJ NX HH FS XK YJ zs TS
XJ 0.000 07 0.000 03 0.000 40 0.000 07 0.000 03 0.000 03 0.000 46 0.000 65
NX -0.009 57 0 0.000 38 0.000 04 0 0 0.000 42 0.000 61
HH 0.184 68° 0.194 08’ 0.000 60 0.000 43 0.000 38 0.000 38 0.000 81 0.001 00
FS 0.000 82 —0.004 89 0.193 02" 0.000 08 0.000 04 0.000 04 0.000 47 0.000 66
XK —0.008 83 0 0.196 65 ~0.004 00 0 0 0.000 42 0.000 61
YJ —0.031 17 0 0.143 88" —0.028 89 0 0 0.000 42 0.000 61
zS 0.142 89° 0.122 10° 0.191 24" 0.124 75 0.124 16’ 0.080 00 0.000 67 0.001 04
TS 0.506 13° 0.481 41" 0.331 03" 0.454 10" 0.487 45 0.357 14 0.279 457 0.000 80

e M MBONREHA N AL, XL CL ORI B BE RS, W AL LN I e REFE, o Rm B (] AL 43 AR 3 (P<0.01).
Notes: The value of diagonal is genetic distance between individuals in population, above the diagonal is genetic distance between populations, below the
diagonal is F, "*" indicated extremely significant genetic differentiation between populations (P<0.01).

O.Og)(OKOOO
0.000 02 0.000 02
0.0 1-?01 0496 000
0.00 037 HH 0.000 01 [0.000 000
NX
000 02
NX
0.000 17 XJ
0.00 009 [XK 0.000 05 0@ (})TZS
YJ 0.000 12 0.000 20 HH
0.00 042 7zs | 0.000 25 7S
0.00 004
L—FS TS
0.000 37
TS
0.00 052 t t t t t t t
. .000 2 . 1 .
0.000 050 0.000 350 0.000 250 0.000 150 0.000 050

(@) (b)
2 RESEHAETEHREIZ(EIEEAY NJ (a) F1 UPGMA (b) IRE[E
Fig.2 NJ (a) and UPGMA (b) cluster tree based on genetic distance between populations in S. Iucioperca

PRI TR RO, Il maE BT Mg, % A (HapA) A, DA GG B9, 76 rp R A
IR EVTAIGHLAY, WA REIA P ER IR B e (93.36%) T (72.58%) AR U R AR
PR AR B g LU HE AT SRR T3 E AR B R (53.85%), 2 B v [ AR B AR AR IR T BN S E 1Y
B BAL IR BUIR o B = B . ARBFE R R BB R P EBHAMEINR] 2 FhAR SR, H
& CO T FHxrf B A0 FARFRRE R 2 4> AN TR AT RACA | AN AR S, R
BERIEAT T o, JLRis) s MR, & X SRR K 2 AR AR T O R (4 Fin FIRK
T 7 FpEAEAL, Hoh Hapl S5RCMBFARR FZE045 PIHFAR G B, BARFBUERSAMIMZ KW R, kA

https://www.china-fishery.cn HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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Hh [ RO R Y 6 e S B A R T R AR A
A Hapl/A (A8 S o), 22 R K, i 5Kk
DH A A ) 45 S5 PR A% 780 22 R8¢ K . Kohlmann 55 ™
JH PCR-RFLP £ RS2 i Cyb FL[H, LA 333 bp
B AR 22 SRR a5, R AR S KRR (A ) 4y
HapA il HapB M > 50 £ # R 4% o A 0 58 K
CO 1 BB 4y M4 A9 3 T ALY 4538, LA 401
bp VE AN S, PR AR 5 40] 23 Sl A~ A5 7
W (& 1-a), JARHA5H Hapl/A LLRCR A W (1)
AR RVRIE A B A5 A HapB J& T — 1>
{55 3% ; 1 HapC Al HapD J& T 5 — 5 &
%, 7E 401 bp o7 s FH BRI A B4 IS G,
SR Z R BTN B AR R L A F 2 5
JEMEZIR bR, PSR SRR, BRI
ZFEPE S . Haponski 25 78 R K fili A9 A% 5 R
ARHFNE] 54~ CO T P RAREAL, HepfsR L
FEME R 0.33+0.02, K T KHR @i &' (S. canadensis)
FR S kWt ASBIEFE 8 AR Y S8 AR A
B 2 FEVERAR (0.2110.033), {H AP Y 2 DM REIA
TS (Hy=0.514+0.069) Fll ZS (H,=0.384+0.076) [¥] 5.
5 Z R, i AR R T, A HH ¥
TRERRE T 5 m 1) Z R K F (H=0.383+0.063), 3
A PR VT BT B i M i R O T R S s 2
FEMAKSE, ZAEAI AN IR (h W3 HIORT 24 L
) DA BKE PS5 1355 o7 AR T BE A AFEAFE A (R R
2R, NX . XK Fl YT B FG
F| LI BT Hapl, XT FFS FEA B 45 R 2k
PR, — I RARETEA T CO T JLH 5
HA B RSF R AR E M o — R ] v
] ARt AR 37 FE B B RN ()5, Bk PR 2 R 4
ko 20 t22 90 44X, FrsmPhHe TAEH M 18k
W B AR i ot N TSI R 5, ZHdtfT T
SIFPRIFEAE , T L% A8 by WAt ol Ay 2] A2 5 114 o U5
BEeA . R AR IEIRE PR, SR
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Genetic structure of wild Sander lucioperca populations based on CO [ gene

LU Cuiyun, SUN Zhipeng, CAO Dingchen, GENG Longwu,
NA Rongbin, WU Xuegong, ZHENG Xianhu "

(National and Local Joint Engineering Laboratory of Freshwater Fish Breeding,
Key Laboratory of Freshwater Aquatic Biotechnology and Breeding, Ministry of Agriculture and Rural Affairs,
Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China)

Abstract: The pike-perch (Sander lucioperca) is a native fish species in European and Asian river basins. Owing
to its fast growth rate, strong adaptability, and high nutritional value, it has become a promising candidate species
for aquaculture. In China, artificial reproduction of pike-perch has been realized, and most of its parents are caught
from wild populations. However, the genetic background and diversity information of wild populations are still
limited, which is not conducive to the establishment of genetic breeding management strategies. In order to invest-
igate the genetic structure of S. lucioperca wild populations, we analyzed the genetic differences of six popula-
tions in China and two populations in Central Asia using partial mitochondrial CO [ gene sequences, and com-
pared them with the haplotype sequences of European populations. As a result, 5 variable sites were detected in the
640 bp CO I gene sequence, and 7 haplotypes were defined, among which Hapl was the shared haplotype
between eight populations, and was identical to HapA of European groups. The proportion of Hap! in Chinese
populations (93.36%) was higher than that in Central Asian populations (72.58%) and European population
(55.56%). Hap2 and Hap3 were specific haplotypes of Chinese populations, while Hap4, Hap5, Hap6, and Hap7
were specific haplotypes of Central Asian populations. The cluster and network analysis of haplotype sequences
showed that Hapl/A was the ancestral haplotype in Sander lucioperca populations. The specific haplotype of
Chinese and Central Asian populations belonged to Hap1/A subtype with only 1-2 loci variation compared with the
ancestral haplotype, which was quite different from the specific haplotype of European populations. The number of
haplotypes per population ranged from one to four, with the largest number of haplotypes in the Zaysan Lake (ZS)
population, while there was only one haplotype (Hapl) in Tengger Lake (NX), Xingkai Lake (XK) and Yalu River
(YJ) populations in China. The haplotype diversity (Hy) and nucleotide diversity (z) of TS population were the
highest (H4=0.514+0.069; P=0.000 80+0.000 11), followed by ZS population, while the diversity parameters of
six populations in China were lower. The AMOVA analysis showed that the genetic variation among S. lucio-
perca populations accounted for 20.74%, and the degree of genetic differentiation (F) among populations was rel-
atively high (0.15<F=0.207 36<0.25). The genetic differentiation of the TS and the ZS, the TS and the six
Chinese populations all were great (F>0.25). Among Chinese populations, Heihe (HH) population had great
genetic differentiation against other populations, while there was no genetic differentiation between the other five
populations. The phylogenetic tree based on genetic distance showed that six populations from China and ZS pop-
ulation from Kazakhstan were clustered into one branch, while TS population from Uzbekistan was a separate
branch. The results of this study provide a reference for the breeding and releasing management of S. /ucioperca
populations.

Key words: Sander lucioperca; mitochondrial cytochrome ¢ oxidase subunit [ (CO 1) gene; wild population;
genetic structure
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