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TR E X HAT@&EId R K E Sk &4 51
i, KM GIK  J& 1 40 Al EEER BB 4 0E
i SR B ER A07 figp  JEAE B R WL H T A
TN G SRR W35 L 38 T IR 25 2 1 IR A, 5
BT Ar2 BRORELTTY, MibEE B AR A
KIEGIK 2 J& N i — e B fl o B 2 4% K 3. Ueda
ST O 28S rDAN 5 COIEH 331 43 #1 9
AN R ER B X800 A 1 S K 81K 3 (O.dissimilis)
R P DXl 1) S K G K 2 mT R 2 7 R AS [ 1Y
KME S /K % ; Jungbluth Al Lenz1™ 43 #7 A [] 1] 11 [X
B9 MG K IR 217K & (O.attenuate) \O.oculata i+ I 8
K% (O.simplex) . K IIX 3 Fi K E 61 K 2% Fh oy 7= 4
— X IR, Cornils % I F COLIE H ¥ 51 X A
[vi) ¥ S 4 0K R 81 7K S AT AE ST o R AR i AN [
A T B K o8 22 [B] A7 e B Fh i 34k . IR &K &
TEFR [ AT B T2 i o0 A s H T3 E T E i
KK SR A 21 B, b il 2 A 3 B, il
16 Flv AR 17 B IR 15 B, 25 AR SRS )T
UK NE GI7K 3 (O.similis) i A S 81 7K % (O.brevi-
cornis ) N MFIAEAE T B4 E SU/K 3= A i)
12 WFR S, 70 45 T S5 K 98 5 v 20 LTS 35 A, Gl
U B T A

T T AL T v I e e s 14 RAGHT T B, 5 R G i IX 2
AV IE, Rl K A bz b, BlsmZ,
HA GRG0, 2= WURAT AU 5 2% 045 pig vl B AT
A AR S K SO J2 A2 W) AR B ol 1 6 0 T J5
Z— i B wmE RN E . Tl
RO K BRIR BT L Fa 1 1 K 28 ELA Tt s I e R 1Y
FRPE LB 25 742 S AR 28 21 SR L HC A v Sl
SE s KRR fem & B L AR TE] e A X
HE A B v e, R AR SR R SRR
BAEEVIRRY ®, Wang E5 545 R LW
MR GIK E PGS 2 2 M R VIR JE 4
ORI, HOREE Sy EE N R IR VIKIE SIK &
Y M b 2 591908 7 4 5 4l ] i ) i ) .
1B HTR T 7 1 43 A1 4 81K S F 54T LUE 25 2%
G328 R BEA  xE LA B 58 B 0 B (8] R G K R L 52
TR S 5 A S R G R TR ATT R
PRUA 3 7 R 4820 T Be Wt o8 K 81K 28 19 & 48 it
R WA H RGeS M5 A0 1 D0 R A
B, AR LA R IR COIEFAE N 4y FArid . 43
A7 o ] g V3 5 b L K2 DNA %540 2 (GenBank Al
Bold Systems)H 10 i K 2 /K Z I R G LK AR,

TR S K 2 B ] A 2R 206 2R L o8 38 R B K &
JE N BEE R GE R GRS 2 o e P it T Y
Or TR S T R A E HERR L D B S RO 810K
AT SE P AL Y P AR

2 MBIk

2.1 HmXES DNA R

2016 4F 11 H & 2017 4F 4 F 5050 F 55 1 A 6] i
SEATAE R B s AR AR Sl 07 A5 DL I 1, i R o A
PRI A (R RN 0,077 mm) i 2 #6388 1 R4k
K 0~200 m LN FFIES Y. I H] 9520 LM
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FE SRR B AR AR A R A T A
TEASFFAE , 2 BRQC e (R0 07 i A JE 2 TR 33 ) i AT b 2 2
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BT SR . e AR S BN 80 pL WEIR 5%
TRV P B T4 A8 v I A B R B S T B R AY (Thissue
Cell-Destroyer) N # 17 5% ¥ 0% # . 2R J5 ff ] DNeasy
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DNA, BARJ 2 Wl e i Wl 45 . #2300 DNA
—20°CIRAERE
22 COIFSIyiEsmE

Sk 51 % COLE B #E 47 PCR §7 319 . 1E )2
5194 B & 11384 (5" GGT CAT GTA ATC ATA
AAG ATA 3" 1 H2612 (5" GGT CAT GTA ATC
ATA AAG ATA TTG 3H™, PR ZR N 20 pl. 4
$5 2 pL. 10X Ex Taq Buffer(Mg" ™ plus) 1.6 pl. ANTP
Mixture,0.15 pl. TaKaRa Ex Taq (5 U/pl),3 pl #&
Ht DNA F151#1 (20 pmol/1) 4% 1 pl,ddH, O #h 78 &
20 pL, ¥ H5AF . 95°C HARYE 2 min, 94°C AR E 20 s,
49°CiE &k 20 s,72°C #EH 2 min, 3t 40 NE R, ik )5
72°C FEAHEM 8 min, 10°C R 1F. PCR /=¥ 2 B g b
HER HL KA I, 2 PR A H 450 B2 BE IE H 1) PCR ™~
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Fig.1 Location of sampling sites in the South China Sea
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BABLRLAN v o3 A i i AL L By 7R A] SRk (MCMO) Y
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18.4%,C:19. 4%, T:37. 6%, Hotp A+ T & &
(62. 1Y) F G+ C(37.8%0) & fit . £ & LRL Ik L A
YR ZH A . AT B TP DR AT R 438 A
SR 230 A B S R 11 A4S T2 ME B
KO 219 A Ho 11 AN S B BT 2 ek
MRS AT 3 A DL b Bl 19 78 S, - 2 5 e/ gt 4
(si/sECH 144, 30850 T B4 48
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GMYC X COIHE K Pyl %5 72 1 45 02 15 MR 5L
7, BAS XA R 13~16, ABGD XF COIRE 2518 (1) 8] &
J&0.03~0.16(J" 2), 5 GMYC #& R A [H] , [ #E# COL
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Tab.1 List of species in Oithona examined, with location coordinates, accession number

fh PV E R 213 ZE 75 5 B JF 51K
RRMEEIKE O.dissimilis B 26.22°N 127.42°E 0OD62 AB604162.1 GenBank
0OD63 AB604163.1 GenBank
OD64 AB604164.1 GenBank
O.oculata R 21.29°N 157.51°"W 0042 KC594142.1 GenBank
0043 K(C594143.1 GenBank
0044 KC594144.1 GenBank
R E S1K & O.simplex HR 21.25°N 157.42°W 0X50 KC594150.1 GenBank
0X51 K(594151.1 GenBank
PhR KR EIKE O. frigida [pNEd 62.02°S 0.07°W OF38 KU982938.1 GenBank
WK E GIKE O.tenuis R ifF NS1 12.51°N 116.06°E SP61 — AR5
M NS2 10.54°N 110.09°E SP62 — BN
M NS3 9.59°N 115.11°E SP63 - EN R
MR NS4 12.55°N 111.01°E SP64 — ENIEA
P NS5 21.01°N 113.23°E SP65 - KB
PR IESIKF O. plumi fera i i 43.69°N 7.32°E OP59 KU982959.1 GenBank
OP61 KU982960.1 GenBank
i NS6 17.25°N 111.56°E OP1 — LN
FE I NS7 14.52° N 113.19°E OP2 — A5
R E NS8 14.56°N 117.07°E OP3 — RN
P HE NS9 18.14°N 108.56°E OP4 — BN
M NS9 18.14°N 108.56°E OP5 - EN RN
HlK 81K % O.setigera B ifE NS10 17.20°N 109.42° E 0G1 — AWFFE
B IF NSI1 10.55°N 111.08°E 0G2 — AR
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P IE G K % O.similis W ol 34.05°N 127.59°E 0S70 IN230870.1 GenBank
0S71 JN230871.1 GenBank
North Sea 53°N 3°E 0845 KT208745.1 GenBank
P SIK % O. fallax M E NS11 10.53°N 111L16°E SP71 — AT
I NS12 11.61°N 115°E SP72 — ESTEM
KM IE EIK & O.longispina i NS13 14.53°N 111.09°E SP41 — KNI
M E NS11 10.62°N 111.03°E SP42 — AW
i NS8 14.52°N 117.12°E SP43 — ESTEM
I NS5 21.41°N 113.21°E SP44 — AT
M NSI11 10.52°N 1LII°E SP45 — ESTiE
M NS4 9.51°N 115.52°E SP46 - ESTE
K IE S1K % O.attenuata Kaneohe Bay 21.25°N 157.47°W OA39 K(C594139.1 GenBank
OA40 KC594140.1 GenBank
N E IR 8 O.nana Helgoland 55.03°N 8.45°E ON56 KU982956.1 GenBank
Oithona sp. A Je W 33.60°N 117.89°W OSP13 ZPC08013 Bold Systems
4T K 81K % O.davisae Wi 6 ¥ e ENE S 0Dss KR048988.1 GenBank
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3.3

REZFS

LI ¥ K % )@ (Calanus euxinus, KC305747. 1;
Calanus helgolandicus, AY604521.1) Jy 42 B #4) 2
DU o34y 1 e AR V5 2R G HEAL R, P RR AR 114 43 3¢
TR~ (B 3, B O, AT T L K DNA %1
P R #5055 AR Sy O AR AR R 3 R 15

AN S, DL S B A SR AT 0.9, B KA SR 1L 15 5
M F 2R T 0.7, K IE SIK 3 15 F A R 2 AH
PRt PR 81 K 3 F 8L E 81K & & BLAE A B
Tl Ak o 4 o0 2 Tl o 1 1A a5 il v YA ) SR 8]
K B 5 A I 02 15 b v VA e %) UL R B UK 2 L S I
T 0.95,

.-3—]{ 0X50 O.simplex
0OX51

1@
[OA4O
OA39

0.9997

0.7318

0.714 2

ON56  O.nana

O.attenuata
0871 O.similis1

0870
0.999 7 tODgg
0.6779 0845  O.similis2

[OG]
0G2
0.676 5 OP1
OP5 O.plumiferal
OoP2

O.setigera

0.996 3 OP3
OP4
r OP59
OP61
O frigida
Sp41
SP42
1 SP44
Sp43
SP45
SP46
SP61
SP62 () tenuis
SP63
SPo4
SP65

.A—i' SP71 O fallax
SP72

0042
[{ 0043 O oculata

O.plumifera2

®A—— OF38

O.longispina

A
0.667 :’-‘

>

0044

OSP13  Qithona sp.
0OD62

jCH21

® GMYC
/\ ABGD

B 3 T COLEEF 74 i i K e G K 38 D3 R G dE AR, DLt B 5 38 A 2R (PP) .GMYC BIBIAT ABGD BB 6

Fig.3 Bayes phylogenetic tree of OQithona base on mitochondria COl gene sequences. Numbers on the nodes are Bayesian pos-

terior probabilities, results of DNA taxonomy from ABGD and GMYC are shown on the node(the population codes are the

lCE47
0.2

{[OD63 O.dissimilis
OD64

fr B AR TR0 32 BT (R4S 3% 1 COLF AL E)

same as those in Table 1)
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1 ICHZI

CE47
1,0X51 , . ’
41 OX50 O.simplex

0845 O.similis 2
0OD88

OSTL ) similis 1
0Ss70

852; O.plumifera 2

3
O.plumifera 1
0513] OP4

SP44 o, longispina
2

SP72 . .
0.712 FSPH O.fallax
OF38 O.frigida

0.739 0.365]

OSP13 Q.ithona sp.
0044

0043 O.oculata
0042

[{OD63 O.dissimilis
OD64

0.949 giig O.attenuata
ON56 O.nana

0.6

B 4 2T COIZERH 7ol K I 61K i RBAR Ik R G ALR) , %8 235K (bootstrap values) b it T #4332
F i (R 45 2 1 R CODFFIMR S

Fig.4 Maximum Likelihood phylogenetic tree of Oithona base on mitochondria COl gene sequences. Bootstrap values

are shown on the node(the population codes are the same as those in Table 1)

4 e
4.1 DNA &%

O3 T B Z i e R LT R EE I A 2
BARIEAT 325 s TN RS 22 B A R & AR
GIEAS o KA IR KR RAE . 43 F K19 5 26
%Mm%%l)ﬁquipﬁﬁﬂﬁi,W%E%E@ﬁxém
PR T A BRSO LY . Bucklin 587 R FH £ AL
AL 16S rRNA ff e T KW 2 9 8 Metridia lu-
cens 1 M. paci fica Wiy () 5 %€ [n] @51, P ) Fh 16S
rRNA P50 22 558 13 % N F K L8 B ) Fh
Y 5E NP AP, 2003 4F Hebert 69 |k #2 H T
DNA ZIER B #E & I R BILORR COLEE I H A 7%
ﬁiﬁfyﬁﬁ*ﬁffﬁﬁfﬁ%l%i‘}”i%%ﬁo I FH 2R A
COIEEHAE A 43 FAnic © 8 ) 1z N FH T 55 4 Fl ik

AL FIRR S 3 45 07 T, Costa 55 B CBRIE T COTHE
P S 3 TR W F e B 5 G0 Rl K F B o328 55 1Y
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Molecular Phylogenetic of Oithona based on COl sequence
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Wang Xuehui'**, Du Feiyan'*"*

(1.South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China; 2.College of
Marine Sciences s Shanghai Ocean University s Shanghai 201306 ,China ; 3.Guangdong Provincial Key Laboratory of Fishery Ecolo-
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Abstract: The genus Oithona is one of small size cyclopoid copepods which widely distributed and occurs in all kinds
of marine environments (estuarine, coastal and oceanic waters). However, routine identification of the species has
remained challenging due to the small body size and subtle morphological differences among them. We started with
a survey of species diversity in the genus Oithona in the South China Sea using a morphological approach, then ob-
tained sequences from mitochondrial COI gene from several individuals of different species, performed tests on
DNA taxonomy (ABGD and GMYC) and built a phylogenetic tree with the same gene sequence data download
from DNA database. The results of delimitation using ABGD and GMYC model were consistent with morphologi-
cal approach. The genetic distance within species was 0.0% —1.6% while 17.7% —44.5% between species. Both
Bayes and Maximum Likelihood phylogenetic tree showed that each species was clustered together as a monophy-
letic group. O.simplex first separated from others species indicated pioneer speciation in Oithona. Two cryptic spe-
cies were found in O.similis and O.plumi fera , which were from the South China Sea and Mediterranean, Korea
Strait and North Sea, respectively the genetic distance reached to 18.6% and 22.9%.

Key words: Phylogenetic; Oithona ; COI gene; DNA taxonomy



