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Table 1  Sampling information of specimens used in the present study, and the GenBank accession numbers of COI sequences
RAEH (EN BEITE FIlE SCHR
Localities Specimens Fixation® Sequence accession numbers References
WA A LT g L
Sijiao Shan (Is.), Zhoushan, Zhejiang, 20070630-3 E —

China
NN MT776029,MT776018,
WA AL L & e
Shengshan Is.. Zhoushan. Zhejiang. 20151014FH1—HS8 g 776019, MI776053, 5
‘Ch?ng“ a s, choushat, - Lhaang. MT776030, MT776020, Present study
A MT776034,MT776035
WA FHLTT R AL 5
. . . 20070703-6 B —
Gouqi Is., Zhoushan, Zhejiang, China
20151016B1 E MT776036 U
Present study
LA FHLTT RS AW
20140928A2, A3 E MT782169,MT776023
Dongji Is., Zhoushan, Zhejiang, China Present study
WA &M KBRS .
20070620-11 BE —
Dachen Is., Taizhou, Zhejiang, China 6
NN MT776027,MT776021, o
LA W T R BE 20140924A2, A3, AHEFE
Nanji Is., Wenzhou, Zheji Chi A5, A8, Al0 E MT776028, MT776031, Present stud
anji Is., Wenzhou, Zhejiang, China 5, , MT776032 resent study
20140924A11, Al2 F —
ST 5 VB I 9%
&‘ﬁzl_é T M T S ) N 20101007B3—ES E MT776024,MT776025, AHFFE
Chai Yu, Wenzhou, Zhejiang, China MT776026 Present study
20101007B10 E —
A SCE T et ARWF5E
20160407B1 E MT776022
Longlou, Wenchang, Hainan, China 6 6 Present study
2016040782 FE  MT776037 AR
Present study
H Ak 18 2 % oo
Oshoro, Hokkaido, Japan AB505823 6]
S 1
5 [ 5 KU839766 rg] *

Jeju Is., Korea

T B BRI E: 9560 ZFE; Fo 10 Y0¥ KAR /R Sk s BE: B Bk BRI 5 Bt 9520 2B s FE A BL 10 %01 /K AR /R Dk, J5 B 95% Z B, B: Bouin’s
fluid; E: 95% ethanol; F: 10% formalin seawater; BE: Bouin’s fluid for anterior region, 95% ethanol for posterior region; FE: 10% formalin for ante-
rior region, 95% ethanol for posterior region.

% % o SCHRICERIZRE S R < E 08 SRR A R 82N Alexei V. Chernyshev (NGB E) BN H SR 4E M 3% M 5 . The locality of this specimen
98]

was reported as “Korea” 8!, Professor Alexei V. Chernyshev (personal communication) . the collector of the specimen, specified for present study that it

was collected from Jeju Island.
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BT RE A 2/ R 77 & MicroElute Genomic
DNA Kit200(OMEGA. USA) 47 DNA f#2H. F
@S IEm 54 LCO-1490 GGTCAACAAAT-
CATAAAGATATTGG izl 514 HCO-2198 TTA-
ACTTCAGGGTGACCAAAAAATCA #47 COI FH
B, PCR MR R Hy 25 L, A 35 45 1F
H:94 CTHWZAEM: 2 min, J§# (94 C F254 1 min,
49 “CiE K 40 5,72 “CHEM 1 min)35 K. fJa7E 72 C4E
i 7 min, § G 106 BUNRARE IS E A T R ORI
geafifbf5 FAR [R5 | 267 XL U (bt S A e K5
HEHEARA D . DNA JF511Y GenBank 5 (4145 M
GenBank FZRH9 2 5D IL#E 1,

I MEGA ver.6.0 B4 % e 51 647 Ho X 3158
AR (GR#CIE p-TE RS, uncorrected p-distance; DA T
fETAR p-HEED . B TCS v.1.21 "VAE 95 Y0 (s He ik
BT ARSI, SR R IR 2 AR S AL
iy DnaSP ver.5.10.01 {4340

o
RS
40°N F//\%@ :
<\/;/ Q?é&{%
+ K% Dalian
38°N —a s S
"@}_r e S
o
36°N _ 5
4 By
- ~
34°N &
e
32°N 1A 1 Sijiao Shan—=s.
2.0 1 5 Shengshan E&l 2
3.M4C & Gougqi Island -~ -9,
30°N 4% % Dongji Island 5% &
¥ o
K% & Dachen Island < C§
28°N "
26°N
24°N
22°N | hmy
,
{
20°N —
18°N T T

T T
108°E 110°E  112°E = 114°E 116°E 118°E 120°E 122°E 124°E

(IR 25 R 7R AR IR 55 1) SR S M 55 = A o Ho & SCikig s . Circles show
collecting sites of present study; the triangle shows the site of a previous
record [21,)

B 1 EE =S A R oA s

Fig. 1 Localities of Emplectonema mitsuii in China
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=HEMAR Emplectonema mitsuii Yamaoka, 1947
Xt —
1947, 1466, fig. 4133 B, fEMEAET, PHEEAE R 1961,
187, fig. 7.1.7 "0 B PURE, & H3CH 1965 397,
figs a-d "5 MBS 1989 53-54 )5 Crandall et al.
2001; 177-178, pl. 1 figs 14, pl. 2 figs 16, 16a,
16b'; Yamaoka 2005;: 142 "J; Kajihara et al. 2011
tab. 1); Sundberg et al. 2016 tab. S1 %',
2.1 IREARRERER

WFFEFRAIL 27 A~ SR B W VLA FF T gk L o
L5 KAC 5 AR S 5 M T R IR 5 0 T g B B
S VR A8 SCE T RS R BIE) 2 8 A4 Ml A5 AR
BILE BT, FrAbRA sk Bl EE B Sei & 3L
AARATE TE A SERR AN AR Tl A,
2.2 B

A >V o P TR RS, N T T BRI S R 1) I
TS . BR M JE R K 2 15 ~ 29 mm, fRFE 0.5~
0.7 mm, ¥, Bk, simat e OLE 2A~E) , A4
RIS T /NS L 20) . kw8 st ek
W . BRABOR, 70 4 AL RTINS 2~6 A4, e P 4%
T~ A, — R L0 A DR {6 (JLE 2C, DY, Rk
ITERE T s (o] BN SEf 28 1 5 ki TR IRZ G,
BRI LE 2C~E), Sk e AR 4r
A LT AARNR S Z B LE 2B, © . LK
L PRAER LIE 2D, WA AR K —2F. W) &
o, K 62~85 pm, §HEEEHEIE . J5 w1 59 ~
69 pm, EHEETE 20~30 pm (UL 2D, FEFmgK T4 RE,
B/ RN 1.02~1. 14, mlEFE 2 A4, & HAlEr 2~
S EME BE, WA XA MR TSR, (HOE R 4
FARRAS M 7 HARAS L4805 10 A ARA LA, A=
BN FIRIGHZ 6020 B HARZ (WWE 2F, G, T
SRR 24 3~4 pm, BARKAYEEE (LA 2HD .
2.3 DNA F 7%l

B E 21 MR COL F%1 (658 bp) 5 GenBank
TER 2 #0750 D XTI 158K B R 513 bp /Y
FEFEHRSE . X 23 £ COL FE a1 AT HeAG i 2] 4 A A
) B4 Y (Hapl, Hap2, Hap3, Hap4) , 4 Ji— > 54554
g, o, FHAER Hapl 5 19 MK, ok B BT
TRFI 6 b5 ORI ISy AT AR B R R Y L Sy e
B s Hap2 4055 2 M 23000k BB A 2 3% s 1 5 Ml
1% s Hap3 1 Hapd 435 1AM, 43 5112R F L 5 FiSe
W5CHLE 3) . BT 23 2578110 p-#EES R0. 000 0~0. 017 5
(F-4 0.003 3), ¥ 5 A58 Z 4 (HdD oy 0. 320 £
0. 121, FIRH IR ZFEE () K 0.003+0. 002, 23

Emplectonema mitsuii  Yamaoka:
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FERIZ A E S TR 2 R, P ET S
21 ANBEAR AN p-BEES A 0. 000 0~0. 003 9CFH4 0. 000 4),
SFRERAERIZ AN Hd O 0. 18640. 110, “FIIITIRZH:
P 7 247 0.000 470. 000 2, ZRIAF GHTYL 5 Hb 19 NFRAS) il

M CERE 2 05 A B A 0] 57 2 358 % B 25 A
0. 000 2, H[E 5 H A (ZLEE) /4 [ CBF M 5O REA 7] 382 %
BB B A, ¥k 0,017 7 CH A 5 [ W RE AR 1Y
COLJFFAHIED (W4 2)

(AERINE GEIEFRAS) 5B, Ca Sk FH B W, /R HRAYE B R e 28 1k (B KBRS AR, C Sl hRAR) 5 D Sk I 000 AT S AR A 5 xSk 35l e W Chig A b
A5 F 4605 10 A Oy MEHEAMANIG X E R 75 AR 5 G 4605 10 A Gy BEVE RIS X R 78 BERE BLs HoRS 75 T 24T ST B, grl: Riskin; 2. J5
ki rs: WO, HHIR:B~E = 200 pm; F,G = 100 pm; H = 10 um; I = 50 um, A: A complete worm from Chai Yu (Island); B, C: Dorsal view

of head (A from Dachen Island, B from Chai Yu), showing number and color variation of eyes; D: Ventral view of head (from Gouqi Island); E; Lateral

view of head (from Gougqi Island); F: Squeezed intestinal region of a female collected from Chai Yu in October; G: Squeezed intestinal region of a male

collected from Chai Yu in October; H: Sperms; 1. Central stylet and basis. grl: Anterior cephalic groove; gr2: Posterior cephalic groove; rs: Rhyncho-
stome. Scale bars; B~E = 200 ym; F,G = 100 ym; H = 10 ym; I = 50 pm.)
K2 =HEiha s
Fig. 2 Morphology of Emplectonema mitsuii
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BAER] Hap 1

. 75 2 I Nanji Island
. U1l % Shengshan Island

J#% Longlou

o BfER3 Hap 3

HAERA Hap 4

- 142 Gougqi Island

BAERD Hap 2

B 615 Chai Yu
- 7 1% % Dongji Island

7 #% Oshoro
. BN 5 Jejulsland

CE B AR AS B B B ] i A 230 [RAC 38 — AN Bk 25 B B4 B, Numbers correspond to the number of specimens; each blank circle indicates a

missing haplotype. )

B3 =gl d 23 SREE COT 31 i B qs 0 ) 2%

Fig.3 The haplotype network based on COI for 23 specimens of Emplectonema mitsuii Yamaoka

x2 AEMSET COIFFIMBEMEER (RKRE pEH)
Table 2 Averaged genetic distance (uncorrected p-distance) for

COI sequences between different locations

WL e AR TPNE
Zhejiang Hainan  Oshoro Jeju Island

. B 0.000 4
WiVl Zhejiang 0.000 2 0.017 7 0.017 7
(0.000 0~0.003 9)

¥R Hainan 0.000 2 0.0000 0.0175 0.017 5
734 Oshoro 0.017 7 0.0175 —  0.0000
TN
M 0.017 7 0.0175 0.0000  —

Jeju Island

3 i

ASOWEEH P AR A I 25 5 LR f IR B A — 2
SREERAA L AR SCAR AL LA T Al 22 5 AR
BN 15~29 mm wvs. 50~70 mm) ; A0 B o, (I
K 2A~E) TR FR AR @ 85 ZEER AR B E S
AR R — B R B A R BIR 22 W 4 (5 i AR AR
WL 200 s WpET AR INCEERT K 62~85 pm ws. 96~
130 pm; £FJAEK 59~69 pm vs. 80~110 pm) , %257 1]
REAZ R R AR SCRR AR /N, Sundberg 45 X6 K 54 i
B g R s . AUE s COT BLR i N 28 57 1 R ZY
S 301 AR S L H AR A ]R8 25 SN T
HLER 2) . HeT COLFH ) TCS Yy FE b o
HE L HA ERE Y 23 DARASE TR — A B 45 .
BT T3 ) — e

BRASSCIC SR o0 A 50 AR E 20 X A5 H A
T GAXDS L =08 G 1D 22 LR 1D R I &%

GHRRD BRI C W3R Do RIS G RES
FARFP AHVTAE R AR B RS T = IR B
HFRIET T Z2UCRAREE i 20 A IRA L BAT AR
f14 LR A 58 Cor AR IR] 7 A RIS BEAE 1)  HE R R B
AT, =S A HE — KRl HAE 2 8w L
Tt B AT BRSO B R AT Ok CREJEUZS S NIl D .
I AP RE R 73 A AT RER —RiC

COL B AT 4 R =4 i 2] 1R Y B 1
ZAENE AL AT IR 22 R TR B AR AR A 0 2 T T T
90 V6 APARIL 52 [R] — BAE AL HLAl AR 5 12 T A5 2 ] A
AU — AN 25 5 » B 7 e AT REZR Dy aed R S0 0, s
P U G STRURE 2y SVAT TR RVASI = P/ D o)
5 2B IR T A5 SR - T T e R T ) e B 2 )
RFWHTARAE RS B 5 18] 9 B (H VLA G 15
P AR T A 38 DR 5 M 5 5 2 B T T P
PRIAI R IEA% BE Y (UL 2) o S AR, T M 5 22 1)
FEALOUAT 1A IRIAE R DA 2 4 BB HAE P Y
H AR 2403 A s 32 JC Al T DNA BFSERORE it »
BUA B AN RETT = HAS I LR A BRI Ai A% = RO T
BT

4 G5

JEASBIFEH DNA J¥ 51504 W Wi VLA R A AR
AGIEHAS S E HGE 0 =6 th 4 HUs TR R 7
[ 9 e — - i 20 A T T R S K K 38 A
FEIL T RIERRC R REA—BIC. T EE =Gl
BRI B I SR TR 2 BRI AR, (H 5
[ FAS 2 AR A )3 91 22 R S A o B e TR
SREELERMEEACT g b HEH 3 Ak R T8 U 52
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Distribution and Mitochondrial COl Sequence Variation of
Emplectonema mitsuii Yamaoka (Nemertea) in China Seas

Gao Kaimeng, Sun Shichun
(College of Fisheries, Institute of Evolution &. Marin Biodiversity, Ocean University of China, Qingdao 266003, China)

Abstract: Based on morphological and molecular studies on specimens from eight sites of Zhejiang (Sijiao Shan
Island, Shengshan Island, Gouqi Island, Dongji Island, Dachen Island, Nanji Island and Chai Yu) and Hainan
(Longlou) Provinces, the occurrence of Emplectonema mitsuii Yamaoka, 1947 (phylum Nemertea) in China
seas was confirmed. Present specimens were basically consistent with the original description of E. mutsuii, but
body size, stylet and basis were smaller. Based on COI sequences, the overall mean uncorrected p-distance
among 21 specimens from China was 0. 000 4. Three haplotypes were identified, 90% of individuals shared the
main haplotype (Hap 1). The mean haplotype diversity (Hd) was 0. 186 0. 110, and the mean nucleotide
diversity () was 0. 000 430. 000 2. The very low genetic differentiation may be explained with the fact that the
Chinese population(s) may have experienced a bottleneck effect, and/or they may have been established from a
small number of individuals with founder effect, The genetic differences between the Chinese samples and the 2
samples from Jeju Island and Oshoro (p-distance (0. 017 7) were much higher. Therefore, it will be an interes-
ting project to study the phylogeography of this species based on future intensive sampling across its full distri-
bution range.

Key words:  Emplectonema mitsuii; geographic distribution; genetic diversity; East China Sea; South China

Sea
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