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PESES: S917 XHERARERD: A
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DU N T A8 . e DL R nT R 1 FH 1 ]
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WEFI R COI F 16S tRNA Wifh DNA &IEH5)F
G, Sy ArAuii DU R gk R s AL 2, At
FEALIR DL 2 e A0 AR 5T 5% U O 4P B IR B0 5
£, IFVEA X R DNA SIS 7E DL 247101k |
WAL ZFEE IR RS 45 R — bk, hAE LR
5T PR A IE ) DNA FIEM AR % .

1 MR5EFE

1.1 HaXE&ERK DNA £E

AHFFERE 101 42K B IR FEHLIX R Jb Ak
DIA4MA , % ] DNeasy Blood&Tissue Kit (QIAGEN)
TR B e BRI IR A5 R T i D1 WL PR 4 2 i i R 2]
DNA, JFRfET-20CE&H .
1.2 £ERANF. HEREETRN

PEHE— R RY LN 4] DNA, 20t B BiAbfn
Ty Sk A — RIS B, ME—NEA R BR
/N300 bp (7 SCPE o ff A Tllumina HiSeq 4000
AT BRI 7, B4 J7 1 P BE A 150 bp.
FIH SolexaQA!" Vi 4 22 (I ) J5L b reads H AR
TR IE A1 reads. f# ] SOAPdenovol 44z g Bk
INZH, KRR reads 41%% A contig, f#
BLAT!" M contig 53t %4 11 2% Mactra chinensis
(GenBank J# 41 '5: EF043341. 1)) £8h7 R K& D 4 9k
TTIRIER 2R 345 [R5 contig, Pl SSPACE!?
PHE I — 2 KIF 1 . e Jm A Gapeloser! Y485 45 32
K JF read #h 22K P LAY 2SR XY, LLAR
FRE R ZBORLPR I DR 21, 1T MITOSH PV 4
FEHFH, tRNA Fl rRNA, ] Sequin H 3 i Bl
RIFE2L E GenBank HH (755 : MG431821),
FIHI OGDRAW 2 il 28 s Ak [l 181
1.3 COl EF#0 16SrRNA Y PCR ¥ 1,

LA 101 AR LR 2H DNA g, 37
8 COT £ [H Bl 16S rRNA, COI H:[H A BEAY
PG MM F: 5'-GGTCAACAAATCATAAAGAT-
ATTGG-3', R: 5"-TAAACTTCAGGGTGACCAAA-
AAATCA-311 16S rRNA #3845 |¥)H4: F: 5'-C-
GCCTGTTTATCAAAAACAT-3', R: 5-CCGGTC-
TGAACTCAGATCACGT-3"2", PCR )ik Z Ky
20pL, f4E BTG I45 0.5 pL 7 Taq 1) PCR
TR A B W (A 5t 5 Ry 20 A4 Wy Bk 4 A B2 )

10 pL, BEPZH DNA itk 1 pL, MIWzE LB 1K
2 BT 20 uL, PCR HE M FE GeneAmp PCR
System 9700 % PCR {{(ABD) #4744 . 44 5%
4 09: 94°C S M 5 min; 94°C7ARVE 45 s, 7E3E H )
iB U R K 1 min, 72°CHEMH 60 s, JHH 35 IK;
B 72°C#E{H 10 min, COI LKAl 16S rRNA [()
T EIR AR AN IR 54°C R 44°C L P
At R — W3 A P H AR B2 w1 o

X TR — AN 7=, 2 55 7 s ) AR JB K
%5, FIF DNAstar #AA X E K 9] 75 50 247
¥ . B B 15 7 51 R B 7 NCBI (www.ncbi.nlm.
nih.gov)Fll BOLD (barcode of life database)[®u} it
PRV X, 3RA3 5 Z AU 751, #A e &
Jy COI M a8 # 16S rRNA, N HEFIH COT it
AT 168 rRNA ArAr bk Vst fe ZRE M i 22 52,
B R COIL LKA 16S rRNA YA
1.4 EERFIITH

JgiTAl COT ZEH A1 16S rRNA FH T-H4 2 4y Fil
RE KB RANMESMTE, M GenBank T #7544 H
7T NIRRT B (R 1), lET
ShE[ G RL . AT RAREFIE H S BHE AN SR

£1 DHBRMBTHRAZEALERARZR

Tab.1 Mitochondrial genomes of eight speciesin
Mactridae and Veneridae

| =1
Bl family YIFh species GenBank Eﬂﬁ_
GenBank accession

WA R Loripes lact
#i71UsFL - Loripeslacteus EF043341.1
Lucinidae
23 AR pan| z A
il i NC_016890.1
Veneridae Paphia textile -
23 AR IR A A
mﬂuﬁ %Fé;%mﬁu NC 035757 1
Veneridae Ruditapes decussatus -
23 AR 2 A
if 5 ihoni y NC_016174.1
Veneridae Meretrix lamarckii -
22 HA R = A
il e KU097333.1
Veneridae Cyclina sinensis

AR : q
IR ChERE NC_025510.1
Mactridae Mactra chinensis -

A N
E&Emg # 4 it 5 39 iy . IN692486.1
Mactridae Coelomactra antiquata

AR - <. A
EBTEHI._:ﬂ Vﬁﬁu‘%%ﬁ{ﬁzn _ MG431281
Mactridae Pseudocardium sachalinense

HFIH COI 1 16S rRNA st imiLiE g, A
W5 I 3R A5 19 COT EL A FT 16S rRNA ¥4
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PINIIBEAE: JET COI M 16S rRNA FY 4 5T & B ST 5t A% ZREVE R 2> 7 REE I TE 893

HIBEHLBEE 2 AR DA 751 . 75 Sh N NCBI
TR ISR IR AR 16 FhILZRE) COL ZE A I

16S rRNA 3. Froatr#iag col ZEH 1 16S
rRNA &K B AH S BN 2 Fiw .

£2 SOIARIEwEEFR 158 17 # W2 COl #1 16S5rRNA 8

Tab. 2 Information of COl gene and 16S rRNA from 17 speciesin Mactridae and Veneridae
16S rDNA
1 =1
¥ No YIFh species J& genus Bl family COI GenBank J??Jj? GenBank 7515
GenBank accession .
GenBank accession
Gp_1  r[E#A 4 Mactra chinensis 5 )@ Mactra A B} Mactridae KC205926.1 DQ356386.1
KC205925.1 JN674599.1
Gp_2  Phjiti & i 5 B Coelomactra  DhF[#A Al Mactridae HQ009290.1 FJ653658.1
Coelomactra antiquata HQ009289.1 FJ653657.1
Gp_3 /KBTI Hin i Lutraria 5 Bl Mactridae JN674603.1 IN674567.1
Lutraria arcuata IN674602.1 IN674566.1
Gp 4 Mactra alta 51 J& Mactra D s Rl Mactridae JN674620.1 IN674584.1
JN674619.1 JN674583.1
Gp_5  BJEI; | Rangia cuneata Rangia TR ARl Mactridae KT959440.1 KP052753.1
KT959412.1 KP052752.1
Gp_6  Jen [ SBTiG S5 TR Meropesta 5Bl Mactridae KX713478.1 KX713234.1
Meropesta nicobarica IN674606.1 IN674570.1
Gp_7  Ju M EnTin R A ARl Mactridae IN674605.1 IN674568.1
Pseudocardium sachalinense Pseudocardium IN674604.1 KP090055.1
BN EN I
Gp_8 Mactra cumingii A #f1 & Mactra Ol i #F Mactridae IN674612.1 IN674576.1
JN674611.1 IN674575.1
Gp_9 k%A Mulinia lateralis Mulinia af s} Mactridae KT959431.1 KT959503.1
KT959410.1 KT959494.1
Gp_10  Jmsifens Callista A WA F} Veneridae KY872701.1 IN969934.1
Callista brevisiphonata HM124569.1 HM124677.1
Gp_11 14 Cyclina sinensis HIAJE Cyclina A G El Veneridae KP976217.1 DQ356379.1
KP976216.1 HM124681.1
Gp_12 K &9\5ih Gafrariumdispar iR iR)E A AL Veneridae HQ703094.1 DQ356372.1
Gafrarium HQ703093.1 HM124692.1
Gp_13 Gemma gemma Gemma AR} Veneridae KU905996.1 KC429299.1
KF644283.1 GQ166563.1
Gp_l14  ZZGrEpHis Katelysia hiantina  Katelysia 75 R} Veneridae GQ855257.1 IN969943.1
GQ855256.1 HM124699.1
Gp_15  HAMKE:A Marcia japonica 5@ Marcia %5 W3R} Veneridae GQ855262.1 DQ356367.1
GQ855261.1 HM124700.1
Gp_16 £ 3C#h Meretrix lamarckii AR Meretrix FF W5 F} Veneridae HQ703191.1 DQ389105.1
HQ703190.1 HM124704.1
Gp_17  JEHZEA7IA fi¥ i3 J® Ruditapes #5 W3 B} Veneridae K(C789433.1 HQ634141.1
Ruditapes decussatus KC789432.1 JF808190.1

15 BEESHEE, RELAEMEEEESN

Ha) 4 o

FIHI T 3R 4% 09 COT LKA 16S rRNA J751
WFFEAL i DL RER Z e 43 3 T MEGAPY
AT RIVE S EEXT, ] DnaSP #{FGi 23500 5
(number of polymorphic sites)Fl % A5 i 1 L1 &L
(total number of mutations) . #% 1 IR £ ¢
(nucleotide diversity, P;y. H.£% 7% % (number of
haplotype, H). %A Z £ (haplotype diversity,

SR iR 8 Ul Lok ik a3k A R
RS, COT FE R - BE Al 16S rRNA FAI M H R 4
KB, SIS I E A LA &
|5 R I R 7 e | a1~ o S 5 2 < 7 5 |
MEGA 6P V51 A4 ) FH £ K BI SR 15 (maximum  likeli-
hood, ML H# RG LB W . %537 1000 K
R AMFETEAS, B #ARASA Jones-Taylor-Thornton
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ATT) 18 Fr i34 0 cot A BoFH BLASTN
o 0 oA 7 F D12 iR 4 FE R4, ARAS A
I EE A BE, (fi MEGAG6 it ML &4¢
KB FHE, 25 HAL 7 Fh DGk 2 5L
H E5AEHL I 16S rRNA H By [REIFS), JE
HAGLEW.

FIAIK B SEERHO FFIA GRS Fdt 17
YRS Ccol JEH A 16S tRNA ¥4I, fifi
MEGAG6 # A}, %F Kimura-2-parameter £& %1144
RAGHE

2 HRENH

2.1 bR RERidSEEALEHISE
ARWFFEIRAE 146033213 X 5 T i illumina
M A BE, $242 % NCBI Y SRA Bl % (SRA %
5 SRX3412216), P ja dehiiR a4 a1
17978 MHdHE, Hf A &iEh 24.26%, C. G. T
TR 15.67%. 24.93%F1 35.13%.

ZAENA EA 12 MEARMER, 23 4
tRNA FE[H AT 2 4> rRNA £ K, 12 AN H gbis 5
PRI 256 3920 N2 26 PR, B 2 BEFR (R FTK) 216
A, MRYEEIERR(D M E) 201 4>, Ptk & IERR(N .
C. Q. S. THIY)954 1, FEMMEEIEIR(A. 1.
L. F. WAHIV) 1801 4>, dEME= &R A F . It
Ah, FE 12 FPER I, R R RS SR L
RS, FIFHFREALH A Q MR, Bi/kH: 4L I &
o TR KRR AR (R 3). B R R WIZ LR A 1) &R
HEZNHUKE . 12 A8 H S I R 1h
Fh ATG B¢ ATA, A 5 HE 1 B 5L K TAA
VEL T, 3 AN A RS R (COX3 . NADG6 Al
NADAL) L IEZ T TAG, SAANTE T A
ZIETFWMEAFRHSEF LT COX2. COB,
NAD4 Fl ATP6. 23 4~ tRNA [ i 45 4
tRNAS(J #5143 518 AGA F1 TCA)., HA4
tRNA(F %5743 38 TTA Fl CTA)LL K HE
[l tRNAM (L 05 T340 ATG).

#*3 EAREERNSEREAER
Tab.3 Amino usage of the PCGs

HH gene Ho. 1 Ho. 2 Lo. 1 Lo.2
ATP6 S(13.15%) F/L(12.35%) H(0.80%) Q/R(1.59%)
COX1 F(10.66%) L(10.48%) Q(0.53%) C(1.42%)
COX2 G/S(9.20%) L(8.46%) Q(1.74%) R(1.99%)
COX3 L(10.99%) F(9.3%) Q(0.85%) C(1.41%)
COB L(12.27%) F(9.14%) E(1.57%) Q/R(2.09%)

NADI L(13.51%) V(10.81%)
NAD2 L(14.41%) S(13.26%)
NAD3 L(14.58%) F(12.50%)
NAD4 L(14.20%) S(10.27%)
NADS5 L(15.51%) S(11.8%)

NAD6 L(15.09%) V(12.58%)
NADAL L(15.62%) S(13.54%)

H/Q(1.01%) C/D/W(1.69%)
H(0.58%) D(0.86%)
Q/T/W(0.69) K(1.39%)
R(0.91%) H(1.21%)
Q(0.84%) H(1.69%)
Q(0.63%) D/E/H/N(1.26%)

D/W(0.00%) N/P/K(1.04%)

T2 Ho. 1 38R AR de e (9 2B IR , Ho.2 R ORI =i I 2R, Lo. 1 SRRl TR B (IR Y 0B R, Lo.2 FR BUR YR IY Z LR
Note: Ho.1 means the amino acid with the highest frequency; Ho.2 means the amino acid with the second highest frequency; Lo.l means the
amino acid with the lowest frequency; Lo.2 means the amino acid with the second lowest frequency.

22 JetRNEESHEEST

AR EAA 45 MEFBFY 3155 COl K
A 16S IRNA B ¥ 45 b8 01 ol JFE3l 5
NCBI RN #) S aia R 5785 8 col x4,
L KIER, ks —80F 5 R BERE R

668 bp., FIJH 45 24t I COT Fe A H BeiEAS Jb %
DUt ZReME . S5 RM, 7E 668 Mt
22 NS 5(3.29%), WE 16 MRS A 6
ASH A S, RS IR LR 2,67 RGN F]
19 AMEAGRL BfER Z A (Hg)h 0.760+0.068,
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VIR SE: FET COI il 16S rRNA 1978 U1 % B B A 15 1% 206 oy T RS A 52 895

qun
ik }\uﬂ

fml,

Pseudocardium sachalinense

mitochondrial genome

Ocomplex 1 (NADH dehydrogenase) O
Ocomplex IV (cytochrome coxidase) 3 3
EATP synthase ? E
BWother synthase

Etransfer RNAs

Wribosomal RNAs

17978 bp

P B DSk Ak P 4 2 Py 47 R

Fig. 1

MR ZHEEP) N 0.00195, B R 22 5 %L
(KK 1.257(3% 4),

¥ 45 £deHz UL Ay 16S rRNA JF41 5 NCBI H
T M SIS R S G RN 16S RNA JF5I, 4
P XA TE TS, B3k 1% —BUF 5 R Be K B R
472 bp, FIH 45 254 DL 16S rRNA JF 51 PEAL L
Wi fE et 25038, 18 472 M
AL AAT 8 N(1.69%), flF 6 MR S
2 NERAL AL, R SRR L 3, SR ) 4
AHAEHL PARERIZREME(Hg) A 0.31840.086, 1%
R ZREME(P) M 0.00073, BAFIRZE FF-HI%U(K)

Gene map of mitochondrial genome of Pseudocardium sachalinense

}0.337(F 4), FT COI A FI 16S tRNA [T

&4 JLRNFHEE COI Fn
16SrRNA EE F5% #f14
Tab. 4 Genetic diversities of COl and
16SrRNA in the Pseudocardium sachalinense population

WAL Z R genetic diversity

FE[H gene

P Ha H
col 1257 0.00195  0.760+0.068 19
I6STRNA 0337 0.00073  0.318+0.086 4

T KRR HRZE S8, PR H IR ZHENE, HoZRom B
RIZ R, H R ST H .

Note: K means the average number of nucleotide differences; P;
means nucleotide diversity; Hq means haplotypes diversity; H
means the number of haplotypes.
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G153 B S4B R AU DL B BE AR A AT
23 SIERMFTHEMNRSEHL
SR SE AR DL ) a5t A% 1 s R A Sy,
B DR PR 21 4 28 ()7 91 5 HA 7 Fpotse DL
LRI R 4 4 & 7 ST 2 T 5 XS,
DI G RHR L. lacteus 1EAMEE . R GEdEALA ti PR
KM, —SZRFIRP 4 DMYFER, 79—
SCHH S EIGRE) 3 YR AL 3K PR S B

—RZ (Bl 2a), #EfbrdrRi, Ll JE T 58]
RL FEATIS H b, A EeE A G R, SEig RS
(LY S S (A SR T S i

A3k A\ B DL COT 5 P — S 7 471
(% 668 bp) il 16S rRNA —E(VEJF51 (4 472 bp)Hy
H ARG VAL (E 2b A 2¢). FFP R GEE LR AR
F B A D15 3] i B i) HAth PR A ) Fib R AE —
Ao X5 FIRE RS R 2R — 2

100 ——— ZUREARLR Paphia textile NC_016890.1
100 L JEHts7¥eS Ruditapes decussatus NC_035757.1 Vencridac
230y Meretrix lamarckii NC_016174.1
100 His Cyclina sinensis KU097333.1
Jb# 0l Pseudocardium sachalinense MG431821
100 ,—'T' [E 55 Mactra chinensis NC_025510.1 Mactridae
100 |—Fﬁﬁﬁi£§ﬁﬂ % Coelomactra antiquata JN692486.1
Loripes lacteus EF043341.1
[
0.1
-
99| LUREAESS Paphia textile NC_016890.1
54 JEHTEATEA Ruditapes decussatus NC_035757.1 Veneridae
T Cyelina sinensis KU097333.1
—ggl #3Cis Meretrix lamarckii NC_016174.1
Ab#R N Pseudocardium sachalinense MG431821
87 —|— o E 444 Mactra chinensis NC_025510.1 Mactridae
100 PR B8 Coelomactra antiquata IN692486.1
Loripes lacteus EF043341.1
|
0.05
b
99 L EAERS Paphia textile NC_016890.1
95 {ﬁﬁ'ﬁ:—?ﬁﬁﬁ Ruditapes decussatus NC_035757.1 Veneridae

Loripes lacteus EF(043341.1

C.

100 L 3230 Meretrix lamarckii NC_016174.1
At#E N Pseudocardium sachalinense MG431821

67 {tﬁ [ #44 Mactra chinensis NC_025510.1
5 )

8 Piiti S FT4S Coelomactra antiquata JN692486.1

FHih Cyelina sinensis KU097333.1

Mactridae

|
0.05

K2 =Rl g R AR
a. FIFHZRL AR P EEHEERT; b AL COT BRI M HEAL AT c. FIFHT 16S rRNA A4 ZEE{L A
PR 1000 YR EE M bootstrap {H. Fr /3B IR B 507 0.1/ 8 JT4E R 0.05/5 J1 4.
Fig. 2 Phylogenetic tree constructed using mitochondrial proteins, COI and 16S rRNA

a. tree using mitochondria proteins; b. tree using COI gene; c, tree using 16S rRNA. The number is the bootstrap
value in 1000 replications. Scales are the genetic distances of 0.1/million years and 0.05/million years.
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FNIBESSE: FET COI Ml 16S rRNA 14 7 01 1) B 3] i 58

e ZRAER 7 T RGBT ST 897

24 BfEEEE

J£F Kimura-2-parameter #5251, 4351 FH COI
JF 51 16S IRNA THE H BTGB 3G R 17 Fh D1
P N AN FR R AR R S . R COL P4t
gEIRLHH, 17 Fhaswh H COT 3 R F Py a5 44 1 25 °F
PIE R 0.019, Fh Rt f4 1 B {E R 1.17, Fpia]
BALEE B RN FE B Y 62 1%, 444 Hebert 25
PRI <10x LI, BI COT 4 () b ] 35 44 0 25
JF B 10 £ DL A R DR X 3
Flo RIE, COLJF A AT HF R A% E o

%5 DR TFMARE 9 Fl U1 2K [l Py R a] 5
fEHEES . ThRTRG AL COT & R Py 3344 1 B SE- 24 (.
0.019, FF NS I B e K& M. lateralis
(0.132), b DAY RN N L FE 25 0.002, (XL R.
cuneate (0)% =, HLHA 6 A 3 dA Rl D1 2SR 1% .

I ] s A B ol ) 338 4% BE B340 0.286, i)
WAL I B i K2 L. arcuata Fl M. nicobarica
(0.359), mAiLM & /N Z C. antiquata F1 P.
sachalinense (0.141), Ffi ] st % i 2 & P s AL
B 15.9 £%, £B COL ¥ 3 nl F T S BT ih Ry
()l 4 o

6 W R IR AR COT FE PR % b P 5 A% 1 25 1
P R 0.02, Hirh, G dispar 45 P 3514 B0 B f5 kK
(0.144), HAth VIS Fh N B B ERA 3 0.01, COI
FealRh ) AL B B - S {E O 0.349, iR RIUZE G
dispar 1 M. japonica(0.492), &1 &5 /N 2
K. hiantina 1 M. japonica(0.205). #H EL T 5, %5 iG
B FP D128 2 [B) mt A5 R B A, S T s AR 1) ol 1)
L EE B /N

BT 16S rRNA JFHITHR R LR KW, 17 Fhis

®5 DR COlI EEAFEIEEEZMMARIEEES

Tab.5 Genetic distances of inter-species and intra-speciesin Mactridae using COIl sequences

Gp_1 Gp 2 Gp 3 Gp_4 Gp_ 5 Gp_6 Gp_ 7 Gp_8 Gp_ 9
Gp_1 0.005
Gp 2 0.190 0.010
Gp 3 0.259 0.257 0.005
Gp 4 0.236 0.226 0.291 0.002
Gp 5 0.268 0.279 0.274 0.347 0.000
Gp_6 0.296 0.331 0.359 0.316 0.302 0.009
Gp_ 7 0.207 0.141 0.253 0.250 0.244 0.321 0.002
Gp_8 0.299 0.288 0.298 0.322 0.211 0.306 0.286 0.003
Gp 9 0.314 0.313 0.284 0.356 0.278 0.329 0.301 0.267 0.132

T W AR B 2 m N B AL B R, AT 37 ] B8 AT (9 ) 7o i) 382 A

Note: The number on the diagonal line represents the intra-species genetic distance. Other numbers are the inter-species genetic distances

between two species in the corresponding column and row.

F* 6 WINE COl EFMMEIREESFMANIRLFIES
Tab.6 Genetic distances of inter-species and intra-speciesin Veneridae using COl sequences

Gp_10 Gp_11 Gp_12 Gp_13 Gp_l14 Gp_15 Gp_16 Gp_17
Gp_10 0.008
Gp 11 0.253 0.002
Gp_12 0.434 0.408 0.144
Gp_13 0.257 0.234 0.449 0.002
Gp_14 0.373 0.369 0.457 0.349 0.003
Gp_ 15 0.383 0.383 0.492 0.366 0.205 0.000
Gp_l6 0.223 0.252 0.416 0.278 0.343 0.388 0.000
Gp_17 0.367 0.404 0.463 0.384 0.251 0.246 0.354 0.003

T MR B 2 m i N BB AL B R, AT 357 %] B8 AT (9 ) o i) 382 4

Note: The number on the diagonal line represents the intra-species genetic distance. Other numbers are the inter-species genetic distances

between the two species in the corresponding column and row.
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Tab.7 Genetic distances of inter-species and intra-speciesin Mactridae using 16S rRNA sequences

Gp_1 Gp_2 Gp_3 Gp_4 Gp_5 Gp_6 Gp_7 Gp_8 Gp_9
Gp_1 0.005
Gp_2 0.115 0.075
Gp_3 0.364 0.334 0.000
Gp_4 0.231 0.208 0.352 0.000
Gp_5 0.316 0.317 0.308 0.307 0.003
Gp_6 0.337 0.339 0.307 0.321 0.261 0.005
Gp_7 0.104 0.100 0.348 0.207 0.293 0.315 0.000
Gp_8 0.366 0.319 0.282 0.318 0.122 0.232 0.330 0.003
Gp_9 0.296 0.272 0.254 0.300 0.216 0.245 0.244 0.240 0.056

TE: W AR B T R R RN BB AL BE s, ALK T 3870 %) L8 AT () ) o i) 38 42 B

Note: The number on the diagonal line represents the intra-species genetic distance. Other numbers are the inter-species genetic distances

between the two species in the corresponding column and row.

%8 WIAE 16SrRNA By [E IB{ZEE S MR N RIEES
Tab. 8 Genetic distances of inter-species and intra-speciesin Veneridae using 16S rRNA sequences

Gp_10 Gp_11 Gp_12 Gp_13 Gp_14 Gp_15 Gp_16 Gp_17
Gp_10 0.010
Gp_11 0.219 0.135
Gp_12 0.292 0.290 0.007
Gp_13 0.172 0.240 0.245 0.000
Gp_14 0.326 0.355 0.270 0.299 0.007
Gp_ 15 0.361 0.396 0.317 0.356 0.165 0.003
Gp_16 0.323 0.381 0.412 0.356 0.371 0.455 0.000
Gp_17 0.465 0.430 0.344 0.399 0.191 0.223 0.511 0.000

TE: W AR IR 2R RN BB AL BE s, ALK 3570 %) B8 AT (6 ) o i) 38 4 B

Note: The number on the diagonal line represents the intra-species genetic distance. Other numbers are the inter-species genetic distances

between the two species in the corresponding column and row.
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Genetic diversity and phylogeny of Pseudocardium sachalinense based
on COIl and 16SrRNA barcoding
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Abstract: This study analyzed the phylogeny, genetic diversity, and species identification of Pseudocardium sa-
chalinense using the COI gene and 16S rRNA. Firstly, we obtained the complete mitochondrial genome of P. sa-
chalinense using Illumina sequencing. Compared with the mitochondrial genomes of the other close species, ATP8
was missing and tRNAM* was duplicated in this genome. Based on the sequences of COI and 16S rRNA from the P.
sachalinense population, the nucleotide diversities of the COI gene and 16S rRNA were 0.00195 and 0.00073,
respectively. The haplotype diversity of the COI gene was 0.76, larger than that of 16S rRNA (0.318). Secondly, a
phylogenetic tree based on the mitochondrial proteins of species in Mactridae and Veneridae were constructed
using the maximum likelihood (ML) method. Using this tree as a reference, we also constructed the ML phyloge-
netic trees using COI and 16S rRNA genes, respectively. These two trees were consistent with the reference, sug-
gesting that these two DNA barcodes could be applied to the phylogenetic analysis. Thirdly, we analyzed the ge-
netic distances based on sequences of the COI gene and 16S rRNA from 17 species in Mactridae and Veneridae.
The average inter- and intra-species Kimura-2-parameter (K2P) distances based on COI sequences were 1.17 and
0.019, respectively. The average inter- and intra-species Kimura-2-parameter (K2P) distances based on 16S rRNA
sequences were 1.117 and 0.018, respectively. The results suggested that for both the COI gene and 16S rRNA, the
average inter-species genetic distances were 62 times larger than the intra-species distances. These results indi-
cated that 16S rRNA could function as the COI gene to efficiently construct the phylogenetic tree and species
identification. However, the COI gene could be used more effectively than 16S rRNA to analyze the genetic di-
versity of P. sachalinense.
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