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Population genetic structures of Dosidicus gigas in Southeast Pacific Ocean
based on mitochondrial NADH dehydrogenase subunit 2 gene
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Abstract: To understand the genetic differentiation and structure among the large, medium and small phenotypic groups of
Dosidicus gigas in the Southeast Pacific Ocean, we studied a total of 90 samples of matured D. gigas from different phenotypic
groups for population genetics by using the mitochondrial NADH dehydrogenase subunit 2 (ND2) gene. The average haplotype
diversities (Hy) and nucleotide diversities (P;) of the three groups of D. gigas were 0. 818 and 0.002 40, respectively, showing a

high haplotype diversity index but a low nucleotide diversity index. The genetic variation observed within populations reached
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100.45%. The value of genetic differentiation index (F,;) was less than 0.05 (P>0.05), but the gene flow (N,,) was far more than 1,

indicating no significant genetic divergence among the three phenotypes of D. gigas. The neutrality test was highly significantly

negative (F;=—8.617 73, P<0.01) and the nucleotide mismatch distribution curves all showed significant single peaks, suggesting

that D. gigas in the Southeast Pacific Ocean might have historically experienced rapid population expansion events. In conclu-

sion, there may be extensive genetic exchange between different phenotypic groups of D. gigas in Southeast Pacific Ocean due to

their reproductive behavior and that they should belong to the same stock, which must be fully considered in fisheries manage-

ment.

Key words: Dosidicus gigas; Population genetic structure; Genetic diversity; ND2 gene; Population expansion

2L (Dosidicus gigas) RIBTHIEH . L@, ZEF
g, RFMBMARE, W N E Rz 1,
R 2O TARKTE (140°W LLAR, 40°N—47°S), il
R4 JE 0T 28 580 AL 2 L A0 A X, AR R
IF RS R R E R s AT, ERMO RN
TR R e R — A e [ 4 )
RO B AT 5 o BRIE A B R4 4 (FAO) 4t
2018 AFZEF AT (5 P E KRR 30% L ES R
Ptk AT AR, Nigmatullin 260 4 A m A B PR 25 F2 4y
3 ANEER . R FRBEE AR HEME IS (ML) 400~500
mm. MEPE 550~650 mm % 1000~1200 mm], HEBEE4T
WK 240~420 mm F1 280~600 mm] FI/NFEFVBE[ 4351 K
130~260 mm Fll 140~340 mm], AFFTFRM, X7 MAAE
NEHARK/NEYIA S, R, HZH s
ST R [ Fe 2 £ ] RIS H R AT VR
PEAR A B AT A Jr i, R, Bifa2s b FAES R
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PR INILRS B 52 M e DR T AN 45 SR I J5 S e IR A 3
ARMRER RO MART Tz, BEBORE SR
FRAGHES ARG, WEAAREEREZAE, B —WEE¥
FBICERL A O AR X8R AN 6] KN DA RO [R5
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12 1) DNA bric U0 B R e, AN T i P 25
. RN AE SRS, TR AR R ES RS
T E M, ITAE RS 25 O R B AL A T S A
%, WFI LKA DNA FRIC CO 1™ X R ) IX 48 25 52 £ i
L 22 B IF5T, Sanchez 251 I FHZE ki ik DNA #7
1C ND2 FIf TR BR IR AR AT 1 22 SR fa R D s 3h 25 1
5T, LB R R LRI DNA FRIC Cyt b FRCE
FEBRIC X AN 5 0 K IRE /N RE AR TR AR
SERIRIFSE o o T R SR A M 7 AR T R A S AR i

SR IR TE S N TR, AN RIS M AR S £
AR IR A7 A 25 28 5 (3 PR AY), i i A i oK DL
XA L /N 3 R ERALLL K F A 2 O s 4
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I SR 2 (ND2) 25 R R 70 BT AR B AT AN [ e B 255
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SCIRREACIR T 1L T 2RI A R ) [ S v
il WLEE BRI B KSR BT 2018 4E A1 2019 4E7E R
PR ATERENLUR R ZER MR, FEM 3 HoRAEX
B (A, B, C) WIE 1, ERMFEARLHEL . Bz 0 |-
EIE R RF SO A, BB AN, MR R K AR A 4y
KL L N3 R, IO ARAILIA R
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KN FE A 25 uL, HA DNA #47 0.3 uL, PCRMix
12.5 pL. L TFWESI%4 1 pL. XWFEK 10.2 uL, PCR
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Table 1 Area and number of samples

e SR RAEEH SRR [E] GGETLLES
Phenotype of samples Sampling sites Number of samples/ /& Sampling date Mantle length of samples/cm
KFH Large 76°W—81°W, 17°5—20°S 18 20184E10/ 100~120
% Middle 79°W—86°W, 3°5—20°S 42 201948 1 30~60
/N Small 95°W—106°W, 1°5—3°S 30 20184F8 ] 15~25

P B W SRR K Primer 5.0 531, S2%FHIH2EE
ta 2 kiik ND2 J#%1 (Gene ID 5469438), i TAEH) T+
(i) BRRAFRIAR, EARSIHIFHIILE 2,

F2 Sl
Table 2 Primer sequences

e
514 3141 (5—3) K
Primer Reference sequence (5'—3") Product
d length/bp

ND2-F GCTGCTAACTTTATTTTGAGC

876
ND2-R ATTAGTCTTAGAGAAGTTCC

Y1 ND2 FPFI R 4510 95 °C 2 min; 95 °C 60 s,
57 °C30s, 72 °C90s, 26 MEH; 72 °C 5 min, ¥ 5
PCR =38 it SR BB L Ik S, 62 A TAEY T2
() A7 PR R HEF T 50 E
1.3 HiEAESSH

W5 1) ND2 J5 R ¥ 51 7 MEGA 7.0 % {4 gt 1)
Clustal W X5 #EATE BT 2T TS, JFARIE ek
(Nighbour-joining, NJ) LA B (Symplectoteuthis oualanien-
sis) ND2 ZEH P HIVE AN H R G0 R B AR itk
1 DnaSP 6.12" MW A BRI . HAF IS (H) . B
ZREIREL (Hy) . BT ZHEIRE (P) IR R T
J5 B2 BT W AR AR . IR R4S 09 ND2 BA BB 7
Network 4.0 & {4 s 47 B3 B 26 1], JF7E Arlepuin
3.5.2. 504" il 3 AMOVA AW AL 43 L R 8L (Fy)
MR (Ny) AL AR R it % 2 HE K. R4
Tajiam's D', Fu's F'7 vptk i s 4% SRS B A X Bk M1

At S RIRE S s S A AT AT
2 4k

2.1 FASH

238 Clustal W JFFI XS EHY, 3845 90 251 JE 0 876 bp
=5 il sr ND2 3L JFA], Alf 33 AN ufrl, Hop
22 ARV S U T 3 A RER T I SE AN, BT R
H0.666 7. FEAMHTIY ND2 HEPFF i, A 31 A4S n] A8
(ER) Pis, Hih s 17 AH— A8 5 14 AN 2905
B 7oh, 90 MEEFMEAR C. T, A, G 4 il
B LB 4500 7.28% . 22.40% . 33.12%. 37.2%, A+T i
B (55.52%) WERET C+G IS (44.48%), Hh G &
Wi, C A,
22 BEfEZEFEESH

IANRARZEZAMN Hy YWiees, Hrbrh RE Hy
(0.872) # T 5341 2 A~FKHUHE (0.797 F1 0.768), P; [FIEEMIIL
(# 3). HT ND2 HHFHI AMOVA Z #4553 IR IR
TRBEN B IR E] T 100.45%, B P 59728 SRR H
LN

Fg o] FHORFAEANRE N 25 WAV R 5SS R B, PR
RUBEIE] Y Fy ¥1/0F 0.05 H P #KF 0.05, 1 5 5 R AR
[ Ny BHERT 1, ERUIREATFER, . N3 FER
TR {18y 2 S R AR [ EL A A0 0 R R S8, oA 1R B 0 Y 3
e fe (% 4).
23 EZ&HBFHEHNTHW

FEFVRED TRASTA rhoxt 3 AN AR L SCT- 34 L R R 4

F3 ETND2FIINERARESHMESE

Table 3 Genetic diversity parameters of ND2 gene sequences in D. gigas

e PN A INFRAY LABREA

Item Large Middle Small Total
FEAEL Number of samples 18 42 30 90
L2547 $.50 Number of polymorphism sites 14 18 14 31
FAGTIZHEE (Hy) Haplotype diversity 0.797 0.872 0.768 0.818
Bt M He (P) Nucleotide diversity 0.002 25 0.002 85 0.001 86 0.002 40
FAAEFUEL Number of haplotypes 9 20 13 33
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Table 4 Population pairwise F (below diagonal) and gene flow
(N above diagonal) of populations based on VD2 gene sequences

BRAIEI em nER
N L Middl Small
Fsl/Nm arge 1 (4 ma:

KA Large Inf Inf

FRAI Middle  —0.003 57 (P>0.05) Inf

/MR Small - —0.012 70 (P>0.05)  —0.002 14 (P>0.05)

. Inf TREK,

Note: Inf. Infinite.

(Raggedness index) #1735, A P¥KT 0.05, TR#H
PR, FRXNEERE G TR A, BT ND2 %
K FEFIEY) Tajima's D Fl Fu's F, PGSR ILE 5, G
FHEELL RO Tajima's D Al Fu's F ¥ 6%, Bk

BIFER) Tajima's D AFEFERE 25 (P>0.05), FFAi RARE
H) Fu's F, BRI B EE R (P<0.05), Y Tajima's D il
Fu's F DL KPI #2253 W35 1) P FoRRBra it bk,
& LUk, Fu's F, 7R EAURZH Tajima AT 5E, ik, Af
PUAR 3 A XS BFIARTE DT 2 B2 05 T R Y sk =i k. )
B, HEF ND2 BEPHF A R TR AS e R 40 A 45 R R
3 AN RIURE LN B A R TR A TRC 430 i 2 3 1 B0 T W fi
R (18] 2), UEHIZEEMBEARTE DTS ) TR Y Sk
Tk, SR g R 45 R A — 8
24 EZHBENRGFHMKLR
FIFH MAGE 7.0 4F5:F ND2 £ 51 2L Kimura 3%
SHER (K-2-P) 8 NI (B 3), ZERAMBFAR NI REuik
R JCW] 43 5, A Sl AR I B BN, 3 A RAURE
AMREE AL 53 AT AE SR | SR 2R A0 B ) B3t
%531k

RS HHERIELEE RFIRaggedness indexHIitE (E&P)

Table 5 Results of neutrality tests and Raggedness index including P-values

FPPERE S Neutrality test

LS

GibEE

Population Tajima's D (P)

Fu's F, (P) Raggedness index (P)

KM Large —1.938 06 (P<0.05)

Fp A Middle —1.303 59 (P>0.05)

/A Small —1.797 99 (P<0.05)

—3.754 03 (P<0.05) 0.054 04 (P>0.05)

—13.660 82 (P<0.01) 0.045 89 (P>0.05)

—8.438 33 (P<0.01) 0.032 32 (P>0.05)

—-8.617 73 (P<0.01) 0.044 08 (P>0.05)

SEA4{H Mean —1.679 88 (P<0.05)
0.40 0.40
KFEA Large &7 Middle
0.35 | 0.35 |
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“g’_ 025 M % 0.25 |
o 020 o 020 |
&) 251
s 015 M 015
K 010 B oon0 |
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15 20 15 20
0.40 0.40
0.35 0.35
B 030 g 030
§ 025 S o025 |
g g
9 020 S 020
&) 29
s 015 # 015 F
K 010 & o010}
0.05 0.05 |
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FAE 2 8] ) 25 5% Pairwise differences
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E3p)

FHYAE 2 8] ) 25 57 Pairwise differences

—— A I3H Experience value

HET ND2JE N 9 28 52 AR AL H TR AN BE XS 7341

Fig.2 Mismatch distribution graphs of populations based on ND2 gene sequences
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. BRI E . TR IR, HREE
Wy MR S A T B (ATP) 77 A 1 B2 AH 6 1 4k 1k
NADH [l & il IV 7E PR P il s piy stk Ak v B
AR IR B X Sk B K S
(Octopus ocellatus) N2~ NADH it S JE 1) 7 51 6 L4k
R, ND2 P BRI R 2 A,

BETLRLR DNA FP81 35 1% 53 BT AAS S| 25 2 ik
SEAR s AG ZREME P RRSAL 2505 B . FEARBESE T, 3
T ND2 ZHFF MR A+T &k (55.52%) BERT
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VKRBT
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P, BUNF SR EANME (M42, M15, M31, M12, S24,
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