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Fig. 1 Body parts for morphological analysis
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A. carapace width; B. carapace length; C. the length between the
first paired lateral denticles; D. the length between the second
paired lateral denticles; E. the length between the third paired
lateral denticles; F. the length between the fourth paired lateral
denticles
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P IGLRIADNA CO 1 F Bt 54 HLCOI1490: 5'-
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2198:5-TAAACTTCAGGGTGACCAAAAAATC
A-3", PCRI A4 % 7925 uL, £1351.25 U Tag DNA

RAHE, 5 Fh I N 5 I 29K FE 8200 nmol/L IE
KA 51 4; 200 umol/LJdNTP, 10 mmol/L Tris (pH
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N94°C Fi A8 M 3min; 94°CA5 455, 50°CiB k45s,
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o5 K 1A K 17.3—19.4 mm, 55 =5 1a] K 17.5—
19.9 mm. RS EEBA D6, FEZEER, Kk
A3k R S, S TENE, A 40N AR, B X R
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DT 137 4. oM, FE i b 2.17, F AN
BHE I E50.006; H A e 8% FAL A 2] 71840 %
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PR 41 B B R Bl s 22 S 25090 0l 2R9.(0.9415+0.048)
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Fig. 2 The pictures of Blepharipoda liberate and Lophomastix japonica on upper and lower surfaces
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Tab.1 Molecular diversity indices of B. liberate and L. japonica

LY B il e 2 AR et 4
Species Blepharipoda liberate Lophomastix japonica
FEA ESample size 20 20
L4577 H No. of haplotypes 15 15
L5 A £ FE E Haplotype diversity () 0.9421+0.043 0.9415+0.048
W R % FE ¥ Nucleotides diversity () 0.0059+0.0034 0.0061+0.0035
BT B A% T R %2 574U Average number of pairwise differences (k) 3.921+2.051 4.169+2.168
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Tab.2 Average nucleotide frequencies of CO I partial sequences
of B. liberate and L. japonica (%)

B ISP 17 45 2" 3
Base  Frequencies 1"condon 2"codon 3"codon
T 31.1 35 26 32
C 19.8 18.7 15.4 253
A 28.5 27.5 33.6 24.6
G 20.5 18.6 253 17.8

BT R RS HREAHKY 700 H T A
) o 4% oot 88 1] ) 308 A% B 2 DA S [) oo 1 AN () A
Z VRSP 3 PR S o RS A2 AT H A e
) P 38 4% BE BT 44 40,006, Ho )8 44 FE 5 90,2705,
Tt 1) 3653 A% P 29 B S KT b 9 B4 B BS, 496 Hebert
SEHERE I LOFE A N A8 S AR A e A 1 4% 43 A 1)
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T o if g i3 AT P S 4 e BRI AT
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B (P 4), W43 A 2 B0 H 000G, 3158 25 A SR 0 B
g, AU D P Ao 56 Y s I 43 A 5 B EE A A UL B R
72, W 53 A P FE AR (SSD=0.043, Pggp=0.091,
H,=0.131, Pyy,i=0.074), FERFEMA R A FEARY 5k F
fFo HATEHEEEAZ T RRASECN 73 A S BRI 28 (K] 9),
HOWLIAE % A BH Al 25 1 22 4B (SSD=0.005, Psgp=
0.862, H,;=0.017, Py,;=0.951), Fu’st&: 56 1 F /i 1) 45
R G EBRABCR 7341 73 T (1) 45 A2 — B0, F
1B 553 O 25 R Pk, X — 45 SRR R H AR e TR 22 T it
I AR TR A

3 g
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[ 45 et 2 B A AR RS Y, TN JE e B R
B H AT AL, T 5 T i i 2 RO AT se i
FENCAT I+ 2 2K, BREFSE(KC I MBS (R 3K)
Gh, IEH — KA TIMEZ BN R ER, HMREZ,
B UL 20 REFE IR R ANE, 15 5 R i LL IR 28
ok, AUeHh R O B, (H AL s A 3R ) B
KAAEAE—sE 2= L R AN A e
HERIFARRRE T RETH, HAINTES B
MER, 5 HIR R R 5 R 2850 4 00 & B 4230, 1 e
JRUE 2 B RN AR e 0 e S g PR 5 R SR AR AL,
HIEMKA RN, SUFREMLL, RS EREI T
iR, B AR PR AL MRS 2 BE AN H A e
AR P i 50 P — M LG R 2 B kR A 77, TS B e
CLIE S A TE SV A g = Py iR (IE SieR il
W4, T H A RO 05 34, DG H 2 8
B EE L) 4 KA . SUE & BEARLL, H AT §E
B kA 2, HS TSR . fRTSUE 2
BEEE =D R N SR B, T H A e $10 88 D) 41
X2 H R E KR 2 —

W 1) TR S RFAIE 2 (R A KB BRI A1 38 B0 5% 1)
AN[F T AR AE 22 57, AR BB AS 73 28 AR SRR KA
A, DNASKTEALHOR A H o R % e 1R 4k 7 i B T
B ok T RASF 2R — ., B HETCNIECO T
R B R R B UIDNA TR AG 2 —1,
C i R F R e L e R ks
DL 40 e A g A PR Bl Meyer&s P
A, FRAB I DNA S TR Aar il 1) (1) [7] Ja8 A o 1) gt A 22
N R TN AL 22 R, JRAE A A —
AN FI R ES X, #R{Ebarding gap. BKHIFHE] 7
HI) 72 S A2 S P AT A 8 5 I S AT SR, AR
Hh, AETISUE A2 B I AR e i Ao () A% B2 25 0490.2705,
b A R 9 R0.006, F A] 15 4% FE 25 BA S5 OK T A
WIB AL BE RS, 57 & Hebert £ B B8, 3R B 28 ki 4
CO 1 FFHWE N T8UE FE BE AN [ A et B 8 () DN A 2%
TEAS B A AT .
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Tab.3 Variation sequences of CO I gene of B. liberate and L. japonica

TR AL ()

P BT ()

A (T

Site Invariable sites Transition sites Transversion sites RETIT,
1 8% 150 46 20 23
2"hr 153 49 13 3.76
3hr 161 36 23 1.56

SEAL A 464 131 56 2.33
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Fig. 3 Neighbor-joining tree based on the mtDNA CO [ gene
data
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Tab. 4 Neutrality test for sudden expansion of B. liberate and L.
Jjaponica

PR SE Neutrality test

YT Species Tajima’s D Fu’s F
D P F P
FRTRUE 2
Blepharipoda -0.230 0.429 -1.510 0.179
liberate
At
Lophomastix -0.912 0.191 —5.886 0.002
Jjaponica

g TRE 2 A H AT B A+T S B 1 T C+G
%8, HPemaflKocher ™ i Hi k£ ¥ 5 & sh i £k ki
A Ik DR 2L 1) 3 [0 2 A0 2 i 47 3k AR T ) 0 A
—H.

P s s A s RABoR, #RUE 2 B R TR
ANECXT 73 A7 5 R AT SRR B B o AT U5
B7E, PEonRIUE RN RERSE, WA DI REHA YT
TR T A e A% R AN N AT S R
PR T MU AW & REF, Fu's FfE 2 0UE
Btk i % (P<0.05), & W] H A8 #i#e ;& b
MR A BT Tk SE A . B 2 ER A 2
P 1) B AH Ry, — R RSB A% 22 B O
MG HE R A ) R IER SRR R AWTFEH, #TBUE
JB AN T A ek R ) B T AL (M AL IR 2
FEPE (m) %, RIS 5 HB A% 2 R

DNAZ AR SEGEA2p RME &, 7
PR K IR i i 73 R R0, ASHIE 72 b it T 8 2 g A H
A% et R % 1 R PITA MAHR T B AR, R W T 26
KIARCO T 3 PR B X 73 AT A2 BE AN H A ek e

HAEHIE (L. japonica) iy
Mismatch distribution (demographic expansion)
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0L el
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J5 511344 & Number of pairs
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Fig.4 The mismatch distribution of B. liberate (left) and L. japonica (right) based on mtDNA cytochrome oxidase I sequences
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THE MORPHOLOGICAL CHARACTERS AND GENETIC DIVERSITY OF
BLEPHARIPODA LIBERATE SHEN AND LOPHOMASTIX JAPONICA

DING Peng-Wei', SONG Na', WANG Xue-Mei’, HAN Zhi-Qiang’ and GAO Tian-Xiang’

(1. Fisheries College, Ocean University of China, Qingdao 266003, China; 2. Rizhao Ocean & Fisheries Research Institute, Rizhao
276800, China; 3. Fishery College, Zhejiang Ocean University, Zhoushan 316022, China)

Abstract: The present study described the morphological characters of Blepharipoda liberate and Lopoomastix japo-
nica, and analyzed the genetic diversity of two species based on CO I gene. The diagnostic characters of B. liberate are
as following: Carapace approximately 1.3 times longer than wide; strongly keeled medially; anterior margin with large
rugosi spine on either side of ocular sinus; frontal region smooth with few low teeth posterior to rostrum. The diagnos-
tic characters of L. japonica are as following: Carapace approximately 1.2 times longer than wide; gently keeled
medially; anterior margin with proximally broad and distally narrowing rugose outer-ocular spines on either side of
ocular sinus, concave medially. The gene diversity and nucleotide diversity of B. liberate based on CO I gene were
0.942+0.043 and 0.0059+0.0034, respectively. The gene diversity and the nucleotide diversity of L. japonica were
0.941+0.0048 and 0.0061+0.0035, respectively. The K-2P distance was 0.2705 between the B. liberate and L. japonica,
and these two species were distributed into two distinct branches based on neighbor-joining tree analysis, which rein-
forces the validity of DNA barcoding on classification of Blepharipodidae based on CO I gene.

Key words: Blepharipoda liberate Shen; Lophomastix japonica; Morphological characters; Genetic diversity;
Identification



