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 E: REE R ROV RE 5 8. ( Todarodes pacificus ) Yl BEI , F] FHZRL /4 DNA (mtDNA) 41 ff
R CHEIRE T (COT ) MU E b( Cyth)2 Fibric I BT PG A0 AT B RE 32 fa AT F (4R35t 14 25 40 AR 5343
Bro SEREIR AR TVERIZE 0 2 PR By P B 3 4303y 465 bp (€O 1) F1404 bp( Cytb) , 435 & X 18
21 A BRAERY B BUIRBRAE B 2 M (h = 0. 493 0.,0. 479 0) R T IR 244 (7 =0.001 3.0. 001 4) ;
WA TR EL(F,) B TUE, T 50 FLE 2507 25 0 A 45 R 3R Bz B AR 7 AR sk UR TR s KOPVERE 32 £ CO
I JLHFHI Tajima’ s D A Fu’ s Fs (PRS0 D (E AT Fs (682 m 2 0, H =% B3 AR P<0.01,5
Cyth FEPR BRSO BEARZE TARMRL . 25 L, A F 2R 1A H AR 38 1) R TP 28 f R st 1% 2R RIS, AR )
FER AC TR B 1 Bt A% Ak, HAR R AR IR TR N R K A7E 1.2 5 ~ 1.5 JTAR AL B Al ik
FUORE R RS 2 R o S — NS TR T, LME 22l 4 U5 5 0 4 B AR S5 0T & U

KR NTHERE M, BT R; HEER C 21 ; dEEaED

HES%ES: S931.5 XHARERD: A
FOPVERE 220 ( Todarodes pacificus ) X 44 %R 1
B H A BESE, & Sk 2 49 ( Cephalopoda ) 1812 H
( Teuthida) ZZ i £} ( Ommastrephidae ) ¥4 22 £ W F}
( Todarodinae ) ¥ 52 £ J& ( Todarodes) " | 34> 4
TERVE 21°N ~50°N {338, 73 N A AR BRAEE
TR AR, Sl —4F A W R K B s i b 262
IRV 22 s T B b o Rl RO ASE T & 1
Rk REFI R Z —,20 {40 70 A0 A i i
JEAR I i 2R T [, BE S 7 1248 T (H
1997—1998 4F2: 5 1 9 JE/R eI, Hop™ it B
A1 S R R — 2 kg — Tl R I
gy HA K BB 2 IR A R T R
AR, W R Iz AL, A BT kA
FHIF s 4 BRSPS I R 1 7 2
AR LA A A PN Sy 20 T 2 2 11 e

s EHER: 2020-07-08 f&E HEA: 2020-09-15

M TEEAN 2%, N LM A A BRI AR R e 25 4
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KOV PERE AT T 3% Z AV, R LROF
TERE AR 2 LAY, I ELAR I S5 > 1
3 B4 AR R, iR R S A iRt T
A 3 Gl B s WAKABAYASHI 451 7 f]
CO 1 F116S rRNA HFHEWT ¥ AR REKE
P WL SR S LN SR S R P S
1 ( Nototodarus ) W) Ff 28 ¢ F b w e 18 25
( Todarodes filippovae) W) 2 =Y, KIF1E
8 R PIOIT R AR o B4l 157 75 3 7 i i
[ TF LA B RS AN WAL A S5 IR 5 A% 4l i 1
C&m A s, KA N EEEEEH 4, H
RUAHSCHRIE A o R, Stk — 2B M A g 7oK
PVERE S el TR B A A Co T
1 Cyth 73 THRICIELE G T T RS- )
AR LA FIAE S5, LU - 22 i il 98 95
(T A RN B PR

U RPRS ik

L1 kiR
FEAS [ BE £ F 2018 4E 12 J1—2019
4 1R FLUART IR IL AP 7 4

AR A, SR L CRAEIN B SAEAS R W 1
1.2 LEHE
1.2.1  RPHRE AL A P20 PCR 4 1
BORFHERE LA 50 mg 77, 1T - 540
3R BOL I 41 DNAY ) NanoDrop 2 000 C
TR G EE TN i DNA R JS T - 20 “C ik
FaORAE 8 o WS 3R13 1 CO 1 ( GenBank:
KY771096. 1) 1 Cyth( GenBank ; EF423147.1) )
FF NCBI N #, S8 J5 F Primer 5. 0 {443 5%
S, AT AY TR RS ARARE
B, BARS P50 a3k 2 B, PCR ROV IA R &
RFL A 25 ul, Hd. 519 4% 0. 5ul, 2xEasy
TaqgperSuperMix fiff 12.5 wL, Az DNA 1 pL, fink
B2tk % 25 pL, PCR % 7E S 1 000 %IRL 48
fL PCRAY EiEAT, CO 1T FN Cytb FER Y B FE T
— 2, HAY G RN A5 R 95 C R 3 min, AR5
BT 34 MG, BAEF L 95 C A2 30 5,50
CiBk 30 5,72 CHEff 1 min, fixJ5 72 C AL Aif
10 min, PCR #3445 R 2 J5 M, 45 2kt o — HL
W15e, BERIE A T AR TR () ety A PR ¥
WFE, oAl P4 24

®1 KTPFERIEHERERR

Tab.1 Collecting information of Todarodes pacificus samples

FAE R KA H 1Y 2353 i RAEECH
Sampling site Sampling date Longitude Latitude Sampling size/ F&
v #5. 1 Station 1 2018 £ 12 H1 H 122°00'E 25°59'N 30
¥l 45 2 Station 2 2018 4212 H 8 H 131°15'E 36°11'N 30
¥ 45 3 Station 3 201941 H 10 H 132°45'E 27°16'N 30

F2 KTHEWBEE COI T Cyh EE 554t
Tab.2 Design of primers for CO I and Cyth gene sequences of Todarodes pacificus

5|4 Primer 5¥ 31 (5'-3") Primer sequence ( 5'-3" ) P 1K BEE Size range /bp
Mz C E4LEE 1 -F COL-F GGTATCTGGGCAGGACTA 465
MR C F4LEF 1 -RCOT R GCAATAAAATGGCTGTAATA
Y 2 b-F Cyth-F ATTTTCATGTTGCTCGTG sou
Y5 % b-R Cytb-R ATTTTCAGAATCCCCTAA

1.2.2 SEE¥ds 550

W SERUR , B 56 F ] MEGA 7. 0 Bk {647
FFFI X 45 SR IR B R P 9 1 s 2
WS 2 AT T84 Fe 9K B, 1 AT AR 4223 (NJ) T
TS THEAL B 5 8 3 DnaSP 6. 12 4347
BARRIIR AR ZREMERS R (h) TR Z R
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2 4k

2.1 KEFRFEMBRESHEN

WA RIRFHERE E f8 €O 1T RN ¥ 31K
J£ 3 465 bp,3 P HBEHIEMA 90 FRAEAILAR I F] 17
AP AL, HE ST 18 NG (K 3) A
HACH — %A R H_T (& 1) S HAB AR i
A 3 PR IRE R R CO 1 5l =
FEMERRBOF LR 25 57 (38 3) , 5 B ARAL T [ —
KV BEAS A B B 1 A7 Y 2 A A

(0.493 0+0. 066 0) I HAK 19 4% IR 2 #: 1k
(0.001 3 +£0.0002),

AR Cyt ZEN P S E T 404 bp,3 /it
HREUR 90 RAEAILAGIN 2] 20 A~ R A8 S 437 a5,
H 20 A 2SR BALAL, JEE LT 21 A Hp
R(FR3), ML RERDY H2(E 1), 5
CO T ZEN B &5 RAH R, 3 A3l i P-4
F P A B B B 2 AR (0. 479 0 =
0.067 0) FIiZFER Z#E1E(0.001 4 £0.000 2)

x3 EFCOlHCyb BERFFIMEESHEME
Tab.3 Genetic diversity based on CO 1 and Cyth gene sequences

AP ER C A LB T 3L CO T gene Mt R I A Cytb gene
S Tem WAL A2 A3 B WAl A2 A3 Rt
Station 1 Station 2 Station 3 Total Station 1 Station 2 Station 3 Total
FEAELH Sampling size/ 30 30 90 30 30 30 90
GC &1 GC content/ % 35 35 35 25.8 25.8 25.7 25.7
Z 5L (S) Polymorphism sites 8 8 17 7 11 4 20
FfERI%H (H) Number of haplotypes 9 9 18 8 12 5 21
PAERIZHEVE(h £ SD) 0.5150+ 0.4690+ 0.6070+ 0.4930+ 0.4670x 0.6830=+ 0.2530=% 0.4790 =
Haplotype diversity 0.1110 0.1140 0.1060  0.066 0 0.1090 0.0960 0.1040 0.067 0
ZHMmREZHE(m £SD) 0.001 4+ 0.001 1+ 0.0017+ 0.0013+ 0.0013+ 0.0023+ 0.0007=+ 0.0014=
Nucleotide diversity 0.000 4 0.000 3 0.000 4 0.000 2 0.000 5 0.000 5 0.000 3 0.000 2

H 14@H_13
Hi6g @y

1 ETXREFERECOLEE (L) F Cyd ERE(F) FRCH R EEMEE
Fig.1 Haplotype network diagram based on CO 1 gene ( left)
and Cytb gene (right) markers of Todarodes pacificus

2.2 MEEEEAERSN

KVPER R CO 1 P H M4 ¥ 5 2250 #r
(AMOVA ) KL e uB i AL 248 57 ok B Fixfp
HENER (R 4) , 8% oA R B0 o T, ZE i
Nm Sy Jo75 K inf (3 5) , R HIASHE AR ] 2 P 52
AR 0GR M ) R F1 3 5 1 g A% () B o

AHE Cytb JP 31 AMOVA SrHr th 32 B 1 42 57t
T RUTIZAA S, LA R %0(0.43% ) 78 5+
AR (£ 4) o BEARELE L ML RE(F,)
GXEHIL T 0, 2257 AR FE (P >0.95) , [FImHE
PRIBIEE R BE R (2 6) , 5 CO T PA 45 2R
Lo
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x4 BETKFEEFE COII Cyb EFEH AMOVA 4347
Tab.4 AMOVA analysis results based on CO I and Cytb genes of Todarodes pacificus

MM C AR 1 2N CO 1 gene ML b FEH Cytb gene
AE5EH Source of variation i SR AL e SR ET AL
df Percentage of variation df Percentage of variation
BE{A ] Among populations 2 -0.82 2 0.43
BEA P Within population 87 100. 82 88 99.57
B3t Total 89 — 90 —

x5 ETCOIEEFINFA(ABETH) MEERRE(MNHLZ L)

Tab.5 F, value (below diagonal) and gene flow value (above diagonal) based on CO I gene sequences

SKAE &S Sampling Site Y5 1 Station 1 Ui 5 2 Station 2 i 5 3 Station 3
¥ /5 1 Station 1 Inf Inf
¥l 5 2 Station 2 -0.011 6(P >0.95) Inf
¥ /5 3 Station 3 -0.006 0(P>0.95) -0.0074(P>0.95)

®6 ET Ob BEEFFIN F AE(MABETH) MEERE(XNALLER)

Tab.6 F, value (below diagonal) and gene flow value (Nm diagonal) based on Cyth gene sequences

KAf 55 Sampling Site Ul 5 1 Station 1 Ui &5 2 Station 2 Uil 5 3 Station 3
Ui 5 1 Station 1 71.67 Inf
¥l /5 2 Station 2 0.006 9(P>0.95) 120.940 0
¥ /5 3 Station 3 -0.0003(P>0.95) 0.004 1(P>0.95)
2.3 TEEHEHESH FRBHET Cyrb FEIH Ty 51 B KT FERE 2 AR 1Y

PHTFEH R RE R A R R IREEIC. Tau 2 0.567, Cyeb BN R HEAL Ry (2. 15% ~
SYA AT (I 2) vl e B0 T W A B0 A% 2.60% ) /E T AR ARIBA S T =t x Tau/4hy
R BRI MY Sk T Tajima’s DAL (A b S SCH 2Bk D9 17 91 I B 80 2 20 B
Fu’s Fs (P i (R 7) ¥y U HGE e SRR RO — U dE e ) | Bk — P S I
B2 (P <0.01) , JE— A IEZ AR ATRE 4K 1a], 45 BRSP4 SR R A 5k R ME e A2
KA P IR FA . Oy SN FPHN T Bk AEL.2 05 ~ 1.5 JI4F.

FEEEAIE Y Sk, 3@ 5 Arlequin 3. 1 #{FIHEY

0.8 1.0
0.8
0.6
= - W24 Observation = - WE{H Observation
Q Qo
§ ----- FiM{E Expectation 5 o6t || FiM{E Expectation
2 2
£ 0.4 E
# % 0.4
B . B
0.2 3
0.2
Y VAN Vs - ) /A W "
0 7] 10 15 20 0 5 10 15 20
PR H Pairwise Differences P2 R ¥ Pairwise Differences

(a) (b)
B2 ETATHEERECOI (a)in Cyb(b) EEFFIH) Mismatch $EHE 5> 75 B

Fig.2 Mismatch distribution diagram based on CO I gene(a)and
Cytb gene (b) sequences of T. pacificus
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RT BT CO1MCytb ERFIHPHRHLER
Tab.7 Neutral test results based on CO I and Cyth gene sequences

Tajima’s D (P) Fu’s Fs (P)
KA i Sampling Site AMMER C AL [N Q@R b BEH iR C&LEs T IER i@ b JER
CO] gene Cytbgene CO 1 gene Cytb gene

¥ 55 1 Station 1
il 15 2 Station 2

-2.0557 (P<0.01) -2.0753 (P<0.01)
-2.1743(P<0.01) -2.1525 (P<0.01)

-7.7797 (P <0.01) -7.197 2(P <0.01)
~7.7875 (P <0.01) -11.2348 (P <0.01)

353 Station 3 22,2527 (P<0.01) —1.8895 (P<0.01) —11.2225 (P<0.01) -4.4107 (P<0.01)

-y {f Mean ~2.3415 (P<0.01) -2.039 1 (P<0.01) -22.6430 (P<0.01) -7.6142 (P<0.01)

3 e WEo BEON, RN H AR BEER T AT AE D]
e

AL Z PR ) 22 FE P Y T S R AT
FFERA- 18 2 #3545 2 AR P AN AL RE % 41 i
PR BRI 1438 10 B ) I 48 7n HOlR IR 5 kAL T
S, T HLRE A 3 A% B Y5 A DR A 4 A1 R A B8 S
P52 O R R R R G+ C SRR
T A+T &5, BRAYE AT G bk, 72t
K-FEZL £ ( Ommastrephes bartramii ) SOT P e
VSR ( Octopus variabilis ) ' 25 e P pE K 2K
WA EMAZ  ZFF L R R R A EY)
PSS AT 0 5 HLRST- VR 22 2k i SR B0
Pt BRI 23 LR L e Y s
A T SEAFAE AT RE IR E RE A8 D I, DR AT BT
SR 7 T ) BRAS BUAR I b, SR TS TP R
TR h PR . SRAEEET CO 1 F Cyd
FEAIARIC B REEIE Sk 2R BE, AL AR
(heoy = 0.773 £0. 105\, = 0.868 £0.095) |
Bl AR 45 15 2 ff1 (lllex argentinus, hy,, =0.535 +
0.066 A, = 0.528 +0.058) VA Z A0 ( Dosidicus
gigas, heop = 0.743 0. 055, hg,, = 0.767 £
0. 047 ) #Is FL AT #5155 1 B A5 TR 2 REPE R B A1
FIRTC A FE 2 S 3 8 5 4 5 S0 o #0 2
B ZAEPE IR , MRS VE R L fafe 19 S b
ONAAEARG 32 5k JE I ) A2 o e 0 U
SR XA W] RS T EUR PR E A R
VAR, i 2R SR EAR AR R . 5
HMIAFTE T PERE 2 fa A B st % Z2 AR Ik )
Al fig, H i T = Py s A58 5 1 o B IE
W B TR Ry — A B BT R, I )5 S B A
MFLAES AR

AMOVA F3Hr 85 3R R WX 3 S b FE R 2 (7]
R IBLE A 815 701k, N CO T F1 Cytb FE A
AR AU 2% [ v s T DA T Bz iz A A ELAR
A — %0 BB, HAt 5% B 2 (8] JL T TE 58
B HLHEWTIX 3 >l B A R BE 8 T R — A

A BELR , LS - B S i AR A B 2 XA
TR BIAELE " A5 PG I K PR AR R PR Y
M 45K, ¥ I as A B R, [ B RS fE 2 fa
ATTEAN [ 22 45 434tk 7 91, L7 B ) < | 7
R R R 2 1 R I A ] RE BB D L
BB KB, (8 75 AR g A0 HAS I 3 3R
FERREAAR (] 7 I PR S8 40 A 25, DT 5 00 K g 3
DRI ( Nim) 45 SERHIT R

A, KRR F f0 PR 5K I 1] K 24 % 2
1.2 ~ 1.5 JPAERT, XA B 1 1E Ak T 8 5 8
{439, GORBARENKO %1 i ] H 7 ifg v 4
HIFGHR 5 AR BER A S B PR a LR 870 ig
T ML, BB 1S kaBP R, K MR £ 72
PRI TE W W E W BT, RPEKHEA B A,
BLJE PP A FL AL 8 0 {4 I 7E 14.5 kaBP Al
12 kaBP §ijJ5 &4 2 YRR, K R T
V-V 2 f 10 9 RN 4 £ T RE A B i T b T
[IE/N: OB HERE A N T N T A= I T - 7
B AL K SRS A B S A R X RE S
O KT F 8 2 0 A P B HA A B ) A K BB
Yokt w A R B A5

TR U L 8 YR PR AP B0 L AR 037, 1%
WESEFI AT CO T 1 Cyth 95 Fh 28 i 1k R AR iC 7
e RTE T VGAC KO PERE ZE M A AL 25 4 S g
ST, A5 AR R KR8 2 st A 2 A I EL
AAFFE AL, Oz R AL e T it T =
(AR . PRI, 7T L% Bl A v 3 fa )
3N — A EBLEATT , DUE 2 I 0 5 5 0 A 38 Y
Ry 5 R FH .

SEH:

(1] MR, BRBZE, EaWH. HETRORGH KV HEREE
A F LRSI BRI SE L) ], MPEl, 2018, 40
(6): 641-648.
XIE M Y, CHEN X J, WANG ] T. On changes of

http: //www. shhydxxb. com



768 Eo W W R E % 30 %
abundance index of winter-spring cohort of Todarodes 2012, 36(11); 1675-1684.
pacificus in the Northwest Pacific based on grey system theory LIU L W, XU Q H, CHEN X J. Population genetic structure
[J]. Marine Fisheries, 2018, 40(6) : 641-648. of Ommastrephes bartramii in the North Pacific Ocean based

(2]  sRmi, Z=40, FEHE. ETEREN TR EREREZEM on the CO [ and Cytb gene sequences analysis[ J]. Journal of
S P TR VR TS [ T ], K22 4R, 2018, 42 Fisheries of China, 2012, 36(11) ; 1675-1684.

(5): 704-710. [11] X&EDy. ZAORTEIE R SRR R A 450 L 0 1 R GE it
ZHANG S, LI L, CHEN X J. A comparative study on AT [D]. Bl BWREEERS:, 2014, 47-115.
forecasting model of the stock abundance index for the winter- LIU L W. Population genetics structure and molecular
spawning cohort of Todarodes pacificus in the Pacific Ocean phylogeography of three oceanic Ommatrephidae species[ D ].
based on the factor of SST[J]. Journal of Fisheries of China, Shanghai: Shanghai Ocean University, 2014 ; 47-115.

2018, 42(5) : 704-710. [12] R, HER. I THERMRLE SST 1 A7 i A

(3] FEIEZ. BEERFEREEaIIIRSIFRLT]. R BEEP NS RES - E it G i3 I ey (13538 VN i 8
2, 1996, 20(6) : 34-38. 2019, 28(6) : 933-942.

DONG Z Z. On the present status and exploratory problems of WU M Y, TIAN S Q. Stock assessment for autumn cohort of
resource of Todarodes pacificus in the Yellow seal J]. Marine Todarodes pacificus based on surplus yield model with sea
Sciences, 1996, 20(6) ; 34-38. surface temperature [ J ]. Journal of Shanghai Ocean

(4] Jrfh, BRBTZE. ROV 52 0 5% U508 i 3~ B 5 a0k University, 2019, 28(6) : 933-942.

JELT]. il 2018, 40(1) : 102-116. [13]  BRHE, REARAS, XMk, 5. REEMESEAIEHRBOT LB
FANG Z, CHEN X J. Review on fishery of Japanese flying MM AT M BB 2F R BT ] F I R 2E R,
squid Todarodes pacificus[ J]. Marine Fisheries, 2018, 40 2012, 21(5) ; 831-840.

(1):102-116. CHEN X J, LU H J, LIU B L, et al. Current exploitation

[5] BT, &0, BIE. KRVEHEE A ER MmN and some scientific issues in the sustainable utilization of

AR MR IR RS2 [ )], Wk, 2018, 40 Ommastrephidae[ J]. Journal of Shanghai Ocean University,
(2): 129-138. 2012, 21(5) : 831-840.
WU S N, YU W, CHEN X J. Variations in environmental [14] KATUGIN O N. Patterns of genetic variability and population
conditions on the spawning grounds of autumn cohort of structure in the North Pacific squids Ommastrephes bartramii
Todarodes pacificus and their impacts on squid abundance Todarodes pacificus, and Berryteuthis magister[ J]. Bulletin
[J]. Marine Fisheries, 2018, 40(2); 129-138. of Marine Science, 2002, 71(1) : 383-420.

(6] BURE. ZrFRgias JosEehric BRI HLT]. £ [15] WAKABAYASHI T, SUZUKI N, SAKAI M, et al. Phylogenetic
FARMF, 2016(3) : 297-298. relationships among the family Ommastrephidae ( Mollusca:
ZHAO Q. Application of molecular genetic geography and Cephalopoda ) inferred from two mitochondrial DNA gene
genetic[ J]. Biotech World, 2016(3) : 297-298. sequences| J |. Marine Genomics, 2012, 7. 11-16, doi:

(7] XIwgmg, ZEEeis, B, o> Fhric /e Dy s sh &0 10.1016/j. margen. 2012.04. 005.

RPN HILI]. Al AHGER, 2014(7) : 207-211. [16] JBiEapL, Vromae. DUIRJE FLRg ik e K 41 DNA S50 7%
LIULL, LIJ H, CHEN H X. Research and application of BHEIRIETIGE D). RS R, 2013, 22(2)
molecular markers in population history [ J ]. Bulletin of 168-172.

Agricultural Science and Technology, 2014(7) . 207-211. GUMY, XU Q H. Preliminary study on improved genomic

(8] Hz, U, #A%, 45 5 Fpiifgfa 2 ki {4 DNA D-loop DNA extraction method from Trematomus bernacchii [ J].

MBI X B smAL 2R T[], KPE Rk, 2019, 38 Journal of Shanghai Ocean University, 2013, 22(2) . 168-
(4) ; 498-505. 172.
BAI Y, WANG Y, HU Y, et al. Genetic diversity analysis [17] KUMAR S, STECHER G, TAMURA K. MEGA7 : molecular
of mitochondrial DNA D-loop and its adjacent region in five evolutionary genetics analysis version 7.0 for bigger datasets
types of common carp[ J]. Fisheries Science, 2019, 38(4) : [J]. Molecular Biology and Evolution, 2016, 33(7) : 1870-
498-505. 1874.

(9] fEr, HE%E, REAF, % Zofifhk DNA 1% IR H: [18] ROZAS J, FERRER-MATA A, SANCHEZ-DELBARRIO J
FER AR R[], Y Fm, 2019, 54(6) : 55- C, et al. DnaSP 6. DNA sequence polymorphism analysis of
58. large data sets[ J]. Molecular Biology and Evolution, 2017,
REN'Y G, BAI G J, SONG Y Q, et al. Discovery of 34(12) . 3299-3302.
mitochondrial DNA and the process of genome discovery[J]. [19] ROGERS A R, HARPENDING H. Population growth makes
Bulletin of Biology, 2019, 54(6) ; 55-58. waves in the distribution of pairwise genetic differences[ J].

[10] XNy, PFate, 7. T LRACO T F1 Cyth £:[H Molecular Biology and Evolution, 1992, 9(3) : 552-569.
FPAN AL I R s R R AL S BT oE [ T]. K244, [20] EXCOFFIER L, LISCHER H E L. Arlequin suite ver 3.5 a

http: //www. shhydxxb. com



4 1 B, AR ST LRI PUPRIC B PR 2 IR B A 4l A S S A 769
new series of programs to perform population genetics analyses Oceanologia et Limnologia Sinica, 2010, 41(2) ; 259-265.
under Linux and Windows [ J ]. Molecular Ecology [24] Hgbhk, 2N, FREYE. AW AOT- IR SR R A BRI Y
Resources, 2010, 10(3) : 564-567. ZEE oA M HGIEIN TR [T]. A4k, 2010,
[21] TAJIMA F. Statistical method for testing the neutral mutation 30(7): 1825-1833.
hypothesis by DNA polymorphism[ J]. Genetics, 1989, 123 YANG L L, JIANGY Z, CHENG J Y. Spatial distribution of
(3):585-595. mature stock of Pacific squid, Todarodes pacificus and its
[22] EEHAEE, kIE, RMhd, % PEEEEESIYSRE SR relation to environmental factors in the East China Sea[ ] ].
PEWFFEHERET]. W2 REE, 2011, 19(6) : 815-833. Acta Ecologica Sinica, 2010, 30(7) : 1825-1833.
CUI Z X, ZHANG H, SONG L S, et al. Genetic diversity of [25] PINSKY M L, PALUMBI S R. Meta-analysis reveals lower
marine animals in China: a summary and prospectiveness genetic diversity in overfished populations [ J ]. Molecular
[J]. Biodiversity Science, 2011, 19(6) : 815-833. Ecology, 2014, 23(1) : 29-39.
(23] PN, fpad, PhESE, % o EEE K S (Octopus [26] GORBARENKO S A, SOUTHON J R. Detailed Japan Sea

variabilis) SR BE R OB K CO T 5 X 33 1% 2 REE B 5E
[J]. M3 581, 2010, 41(2) : 259-265.
SUN B C, YANG J M, SUN G H, et al. Sequence and

molecular phylogeny of mitochondrial CO | gene fragment in

paleoceanography during the last 25 kyr: constraints from
AMS dating and 8180 of planktonic foraminifera [ J ].
Palaeogeography, Palaeoclimatology, Palaeoecology, 2000,
156(3/4) : 177-193.

five populations of Octopus wvariabilis in China [ J ].

Genetic variation and genetic structure analysis of Todarodes pacificus based
on mitochondrial DNA markers
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Abstract: Todarodes pacificus ( T. pacificus) is an important fishery species around the world. In order to
scientifically manage and exploit this fishery resources, mitochondrial CO | gene and Cytb gene sequences
were assessed to explore the level of genetic structure and variation of T. pacificus from the northwestern
Pacific Ocean. 465 bp(CO I ) and 404 bp ( Cytb) gene sequences were obtained and a total of 18 and 21
haplotypes were defined, which had been derived from 90 individuals in three sites. The results showed that
the haplotype diversity of CO I gene and Cyib gene sequences were 0. 493 and 0. 479, respectively. The
nucleotide diversity of CO [ gene and Cytb gene sequences were 0. 001 3 and 0. 001 4, respectively. It was
also found that genetic differentiation coefficient (F,) were negtive (F, <0.05), the tremendous gene flow
(Nm) values were approximate infinity. However, molecular biological variance analysis (AMOVA) showed
that the genetic variation observed within populations were 100. 82% and 99.57% , respectively. There sults
of Tajima’s D based on CO [ and Cytb gene sequences of T. pacificus were —2.3412 and -22.6430 (P <
0.01), respectively. In summary, all these results revealed that the genetic diversity of T. pacificus
population in the northwest Pacific Ocean was extremely low, and there was no genetic differentiation among
the three geographic groups. Besides, the genetic variation mainly came from individuals within the species.
And the population expansion occurred about between 12 000 and 15 000 years ago. Therefore, it is suggested
that T. pacificus should be regarded as an integration management unit in fishery management.

Key words: Todarodes pacificus; genetic variation; CO [ ; Cytb
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