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XRkFRERRD: A

I3 F RGN E B SRR A 128 rRNA |
16S rRNA . 18S rRNA . 4 Jifd €8 3% S A il 37 56 5 1k
(Col . cONMCOM)., 4HMiEZHb(Cyrb)3, X
SEELIAE TR DI g DUB O RHe | a2k
DUBEERFE DL 2R R G L RO h AR 3 7T
Z RN .

Ytk DR (Pinctada ))& T X 5¢ 4 (Bivalvis),
I W44 (Pteriomorphia), ¥ Ek Il H (Pterioida),
22k Il Bl (Pteriidae Gray), f&—JSHE/KME# KB
Y, Ry An e A PG R G i B, i B2
B Sl ) X 2R ) 2 B S s AR TR E
g, FE e EpEEeE, R 08w
A6 AT B B i i A B AR L BREE DL i A 2R B
THRAWWKE S, B3 FE e MnEN, &
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REA =R R B, N R B DR 09 Ao
KEAEW EEN2T A, SHRELFE LR
P Y EZEMER . BAr, B NS5 R
DU R BRI AT TR T Z Y, EEAE
HEESRBE A L A E R R E PR,
M T RGESFIrH, EHMNINC A AR D2
7 THF3Y . Arnaud-Haond %" i FH 2 2% hr 14 2L
PR SR A L R Ry 2 Fhmic, BF9E TR KOP PR
W5 7 Bk BE DURR B 35t 1% ¢ &R o Regina®§ U188
FRNAFICO 1 2715 B0 BB D1 v 1 11 W ik
77 RZGE AL, RIS B 5E
JRUSE R TE B A 14 2 40 1T B B DU T 2R B 43 b 5%
Fo EEP, WIREAEE ol R R Y T
FRAC M T 224 b X A0 35 Bk B U1 )@ 76 9 19 2 Bk
DURHI R R G C R o TRIETESERI A 16S
rRNAF H3 55 01 B 64> 454> BR B DURE i 7 42
TREREW, NoT 0 d % R R 25w 5L

AR SZ I 38 o 3R A WlE X RN £ R (PCR), Al
FHZEARLADNA R # FH 93443 FFRic (128 rRNA
16S rRNAFICO 1), X85 M2 & 2k B DR 19 5 [G
Bk DL (P. martensii) . RKI¥KAEE DL (P. maxima) . BfH):

U1(P. margaritifera). BEEEH: DL (P. maculata)F1 2
B DL (P. nigra)5 P RE LR R AT T
M, AERVTEREE DU h EE YRR SRS O R
PEALRH G B, [ B A TN o B 2 B DL Y
TRLRAP RN 28 55 I e 297 SR HE Al

1 MBS
1.1 EE4H S DNARJIZEL

S AR AE A SR A TN SRR 2 M
WA E R R AR X, B % E MK
F w5 E SR TS A T =Bk
DU B DA S A UL AU O v v 7 W 5e 2 R A,
B 52 UL PR A7 T 6K B 45 . DNATY
$2 S MObR My — S 0 ik AT 2020, P B IR
DNAE T4 °CIR 4 H
12 SRt E R

3FP LRI AA BN (128 PRNA . 16S rRNA .
Cco 1)WJPCRE| ¥ 2% Arnaud-Haond %5 FlI
Sato%5 ) Xt £k &) DL FN H A< B U1 (Patinopecten yes-
soensis) XA . 519 BigA T AYH AR
M55 A BRA G, 5I9ERWEL

®1 =R EEEBPCRS)
Tab.1 List of PCR primers for 3 mtDNA

CIk/EZ S FUEEI(5-37) TEEIH5-3") 1B KR/ PC
primer name upper prime lower primer T

12S rRNA GAAACCAGGATTAGATACCC TTTCCCGCGAGCGACGGGCG 53

16S rRNA GCCTGTTTATCAAAAACAT CCGGTCTGAACTCAGATCACGT 50

Col GGTCAACAAATCATAAAGATATTGG TAAACTTCAGGGTGACCAAAAAATCA 55

1.3 PCR¥ & FDNAN F

PCR N A 3 B SR FL25 pl: 10xBuffer
2.5 uL(MgCl, 15 mmol/L), dNTP 2 pL(2.5 mmol/L),
LRSI 4 1 ul(4 umol/pL), Taq DNAXR & [
1U(TaKaRa/A ) & DNARL A 1 uL(10~100 ng); F
A EBE T K ZE25 uL, PCRIZI 51 94 °C
A5 ming 95 °CAE 130 s, 50~55 °CiE &
30~60s, 72 °CHEMI30s, F:35MEH; 72 °CHEfH
5 min, P3G =W TE 1.0% 0 35N B 58 15 A
B AR AR BRI S o BRI AR B — L
JEE 55 = WPCRA= W) i% & il A= T AW 4 RN ) ik
TIY, RS B B e 5iE B

14 FAISHHERGHEREE

W BT 45 7 %1 JFDNASTARH? 1 Editseq X {4
AT . B, KOE, FRRIESFES
NCBI B B F A7 B, B DA BE O 1 4 R 7
5. RFMEGA 5.08 {47 F K F 515341, 4t
T 3R LR IE A P FI K B . BSR 2 AL ]
Y5 BAL S AE AR B o IR B AR 38 1] 20 15 B
PN A ol 1 B N N T ARV S Y RN
P 14 2 G E AL B FTMEGA 5.0 {4 3% F Kimu-
raf{ S B A ( Kimura 2-parameter, K2P), Hif
S Hji 4 (transversional substitutions only), K FH4B{
% $ 1 (neighbor-joinning ,  NI)All# /)N ik £k 725 (min-
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imum-evolution, ME)4# ., WRh R G kL
S E 28 EAF BEOKF- B H 51 S ( Bootstrap value)
fliit, HERECH1000,

2

+
4

2.0 =M AR E FF 5 R B LR AR S A

SAYIFP 128 rRNA . 168 rRNALL X CO T 3
PR3 0 91 K B 0 i S 356~437, 509~523,
684~1069 bp. M5k EE IS PR 128 rRNA |
16S rRNAVL J. CO T PRI 43 1 51 1) Bk Jik & % LE
B8, EEI AT B R TGCHE, 5
H AT E A1 I8 B HE 3 ) mtDNAJE 31 Hh AT & &K
TFGCHRME AT, 128 rRNAFI16S rRNAKE
WHEHRMA, T. C. GEREMEARNK, H
CO 1 B Bt BA B TR & &, BN
AL B, SRR R BEMATE & &40 22 A
K, BERFHVERA T & B AR (FR2).

RIS TR DL E)IE 15 BE

it MEGA 5.03 15 9 Fh 0] 7] 2915 B A7 A5 1Y
WALHE B 155 12S rRNA. 16S rRNALL J.CO 1 3

2.2

43 7 51 8] fR)SF- 34 B 85 40,2080, 0.28504110.2671,
TE12S rRNAJT S, R AE DU ISR A DL A [A]
BB B R, H0.3352, 1 B ER AR DL AIBEBR £
AR B /N, N0.1031(%3), H£16S
FRNAFF I, BB U1 5 [ 2R AF DL B0 ol ] 38 4%
PRI, 0.4693, M SEBREE DL FIEE LR A DAY
WAL B AN, H0.1375(F4), 1ECO 1 JE4
o, BREREE DUFI S [GBRBE DL A 7] 35 4% R 2 i
K, R0.3456, T REREEDUFIERBE DL G 5t 4% BE B
/N, H0.1384(#5),

23 EFIMEHNAERFINHKENEMN
NJZT#fT
IS KL Bk D (Pteria penguin) WAMNEE, 4546

GenBank I & 3R 0 F1 3k £ DL (P. albina)I¥3, 7E
MEGA 5.0%% {4 e £ R a3 5ok FH <6
PL A TR IR DL 43 F R, 3Fh B[R 44
PR GEHARE L, B2, E3),

24 ETF3MEhAEERRFRTIT®RSNER
MEZ%> #f7

LA RS R DL AN, 455 GenBank |- %%

Fx2 FEFHBELENI2S rRNA. 16S rRNAVL K CO 1 £ & B B B8 £ 48 A% b 451

Tab. 2 The base composition of 128 rRNA, 16S rRNA and CO | gene fragments of
the five species of pearl oyster %
Wik 128 rRNA 16S rRNA col
species AT C G AT A T C G AT A T C G AT
HIREREEDL P martensii 321 262 162 255 583 264 300 154 282 564 190 36.1 154 295 551
KERBEDL P. maculata 314 258 163 265 552 273 256 18.0 29.1 529 194 349 181 27.6 543
BRBEDL P margaritifera 30.7 288 152 253 595 27.0 284 157 29.0 554 185 389 165 253 574
PEEREEDL P, maxima 286 300 142 272 586 269 297 157 277 56.6 16.1 406 169 272 56.7
HEREEDL P.onigra 317 252 157 274 569 285 269 167 279 554 202 345 19.1 262 547

%= 3 ET12S rRNARISTHE TR N FESREES

Tab.3 The pairwise Tamura-Nei genetic distances of 125 rRNA gene fragments among the the five species in Pinctada

Yfp O REREE DT REREEIT BREBED PRk LI BEREEIT
species P. martensii P. maculata P. margaritifera P. maxima P. nigra
HREREEDL P martensii
KEKBEDL P maculata 0.152
BBEUL  P. margaritifera 0.263 0.293
BEEkEEDL P, maxima 0.273 0.314 0.114
HERBEDL P nigra 0.170 0.103 0.310 0.335

http://www.scxuebao.cn
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=4 EHT16S rRNARSTIIS TR AR 1EHEES

Tab. 4 The pairwise Tamura-Nei genetic distances of 165 rRNA gene fragments among the five species in Pinctada

Yo I RRERREIT REREE I ZREEI BEEREE I TRERAE
species P. martensii P. maculata P. margaritifera P. maxima P. nigra

HIREREEDL P martensii

KREKBEVL P maculata 0.433

BRBEDL P, margaritifera 0.469 0.235

PEEREEDL P, maxima 0.426 0.251 0.138

WERREDL P, nigra 0.466 0.138 0.310 0.335

x5 ETCOlMSMBIRIIMELERERS

Tab.5 The pairwise Tamura-Nei genetic distances of CO | gene fragments among the the five species in Pinctada

Yo I RRER B I REREEIL ZREEI BEEREE I FRIRAE
species P. martensii P. maculata P. margaritifera P. maxima P. nigra

LREAEED P martensii

REHBEUL P maculata 0.300

BRBEDL P, margaritifera 0.329 0.316

PEEREEDL P, maxima 0.342 0.328 0.138

HERREUL P nigra 0.346 0.293 0.310 0.335

BERREDL P nigra
98 { FEEEIL P. albina
92 KREEBEUL P. maculata
L [RERBE DL P. martensii
BB DU P, margaritifera
sl BAERBEDL P maxima
WREE R DL P. penguin

B 1 ET eIk NASEE12S rRNAZEHINI R G
Fig. 1 The N-J tree based on 125 rRNA gene sequences of six species and outgroup

PRTREEDL P nigra
75 {E % BEDL P, albina
58 KEBE P. maculata
BRBEDL P, margaritifera
o4l BEERFEDL P. maxima
L REKBE UL P. martensii
WIEZER DL P. penguin

B2 EFeMIRIIFINEE16S rRNAZE HINIRFK R
Fig.2 The NJ tree based on 16S rRNA gene sequences of six species and outgroup

(4 1Bk BF UL (P. albina)/¥5), 7EMEGA 5.08KF% 3 18

PERE R, A 5 oR A e/ oAb 4 8 7 R

BT 4T RGN, MR R ey O A RRIMERERERES

wH(E4, Es5, E6). IR AU TR A B AR DNA N 3B 5%
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WIREE DL P. nigra
FIERBEDL P. albina
KEEREDL P. maculata
L [RERBE UL P. martensii
¥ BEUL P. margaritifera
100 BEERBEDL P maxima
WREZ R UL P. penguin

56

51

3 BTk CO | EFEBINIRGH

Fig. 3 The NJ tree based on CO | gene sequences of six species and outgroup
53 HIREEDL P nigra
{E ERBEDL P. albina
KEEBEVL P. maculata
L [IRERBE DL P. martensii
BRBEUL P, margaritifera
ssL_ PETRELUL P. maxima
WIERZERIL P. penguin

98

90

E 4 ETeMTktNFIMEE12S rRNAE E BIMEZR G

Fig. 4 The Minimum-Evolution tree based on 125 rRNA gene sequences of six species and outgroup
497:5}%')_1 P. nigra

FEREEDL P albina
KEEREDL P. maculata
BRBEUL P, margaritifera
94— BIFREEUL P. maxima
L [RERBE L P. martensii
WRELER DL P. penguin

71

59

5 HTF eIk IUFNINEE16S rRNAE FHIME & G 14

Fig. 5 The Minimum-Evolution tree based on 165 rRNA gene sequences of six species and outgroup

—

HEREEDL P. nigra
FERBEUL P. albina
K¥HBEI P. maculata
H [RERBE UL P. martensii
BBEUL P. margaritifera
100l BEERBEDL P. maxima
HEILER UL P. penguin

57

49

6 ETFetrkFNFsegEco ] EEFNMERGH

Fig. 6 The Minimum-Evolution tree based on CO I gene sequences of six species and outgroup

B, T I EL AR B B DURIACHRBE DL A I T
TS R T 30 DA T 0 4 B
SR TSRS BE T . T4 Gen
Bank I % % ) 11 %k B 030 9 IR 9 P 1) 6

] B LATS V) F 5191 25 43 B 1 2k B DU 84~ Fi iy
FGRFR . REKB IR, TR FEER
B3R JHE | S S R DR FUBR B
UL(P. imbricata), KB N ALFEAERAE | BEEkH

0 KEEREED(P. chemnitzi) M 5T B ERBE DL (P. ra-
diata), JLPREI2DMREG WIS, J5HAFIRS
BT — 3, e 24 R 2 TT AR 2K
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TR T A% BB B DL AR BRBE DL 2 o] HAA /N st A%
HH5 (168 rRNARY 382 4 #E 85 40,138, 128 rRNAFY)
AZIEE 40114, COIRRME IS H0.117), 2K
TE AN SSHE M4 Fh 22 1) B st AL B A K, e
5 5 [QER B AR AE Rt M B i BBk B U
e T B AL s W B3 . AE S I BRBE DL
RGO FR L, TG IA N 5 /N DU I B 2k BE
DVSET M, AW 128 rRNAFICO 1 A
P AL BE B 25 R 5 — 0 s A — B, PAEk
BE DUAT 1 BRBE DL 22 [8) 1) 35 4% 2R 825 76 37 35 [ rh 3
HEB/PRAEEE, £+ T Pouvreaus > i i
UL, YT R DL R 2R R DUAR A 7T fE S
— AN 2 S R

32 HBIESTFEREZSH

HAIEZ 2R DIAE A AMEE, 454 GenBank I &
K EBEEELFES], HIMEGA 5.0% 4% 74> ¥y Fh
M TNI. MEM 4+ RGW . 125 rRNAFI
CO 1 FE PR R F 3 270 75 125 JIr #1928 e A 2
SEA—E, WA KT DL (BR B DRI R Bk B DR
B3, N DLCREREEDL . R BE DURIEE 2R
FEDD)R G B —32, Horp BTk AE DUA BR B DLR
e, RIEHSREERE D RAE R, SRk
BEDU 5 /NRY DL R 2 00 R 2 0R R ROh — 32
FEES), ReginaZ:HIF CO T 1188 rRNAKE A4
HMEREEVE 7 R RGE VLR, 7EE P
TR S U0 TSR P A B 1A DN AP S A% S ] B X
L(ITS1)FI2(ITS2)J 51 %F Bk £ UL & WL Fh 25 1 &R
85k B R S ML HEAT A BT o Ik A iR 1Y
45 B SRS #9128 rRNAFICO 1 FE PR Hg 2 iy &
G bR R —B . REIWER T AL E W
S Wy ) (0 SR 25 06 R AL, W RE T  Ah 2Z 1a]
B S IHUE . 128 rRNAFICO T 2K )5 T &
S ORE, KEREE DU ERRE UL 403 ok,
KW EANTE—A R E R 2R, i/ DL
BT A R 2 o (H X — 45 R 5 Hynd A9 W A5,
TEAaANE . Hynd™ A R84 62— R b
MRRAE PR IA S B A 14 19 /N AL D12 T
BT RS, A 8GR 2R B DU R
BE DU R 2 LB i A 2 o i 2 [ Bk B DL 45
ANRVERBEDURR R BCG 5 IF AN B, SR BRBE
D@ BEA A JCANE G A1F S i AR 58 1
it NEANSRGERERE, KB ER 5L,
SR e T [REREE UL /AL DL de i ok ok

16S rRNAKE PR 2R FH 3k 2 75 144 1 1 R e i
o o8 4 — 3k, 55 I 270 58 G HE 1 R 4
ERRFEZER, XMER FEARRE SO
BV R o BT 168 rRNAFEH Fr BL i) &
GE X R AT E B, DRI F K
YD1 By /N D3 5 L 18 DA SE F AR b 4 B ok
R B — 57 BET 128 rRNAFICO 1 K7 Bt
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A 5 B NI [) A S 7 1 K B DL RD SR Bk B DL 3Ry
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Phylogenetic relationships in Pinctada from Leizhou Peninsula
based on 3 mtDNA genes

XIAO Baohua ', LIAO Baolin’, LIU Chuwu ', YANG Xiaodong’, XIE Zigiang’, ZHANG Wucai ’

(1. Fisheries College, Guangdong Ocean University, Zhanjiang 524025, China;
2. Shenzhen Research Institute of Guangdong Ocean University, Shenzhen 518108, China)

Abstract: In oder to reconstruct the molecular phylogeny of Pinctada, partial sequences of 3 mtDNA fragments
(128 ¥rRNA, 16S ¥rRNA, CO 1) from 5 species of Pinctada (P. martensii, P. maxima, P. margaritifera, P. maculata,
P. nigra) were amplified by polymerase chain reaction (PCR) and directly sequenced, and the samples were collec-
ted from Leizhou Peninsula. Base ratio and genetic distances were analyzed. At the same time, these sequences
were compared with the published sequence of P. albina. Results showed that A+T contents of 3 mtDNA frag-
ments from 5 species were higher than G+C obviously, in accordance with the other invertebrate mtDNA se-
quences. Data showed that the sequences of 3 mtDNA fragments had a high degree of saturation. Analysis showed
that the molecular phylogenetic trees were basically constructed and well supported the traditional morphological
taxonomy. In the relations of P. nigra and P. albina, 3 mtDNA fragments were very similar in nucleotide composi-
tion, genetic variability, genetic distance and molecular phylogenetic trees. So this suggests that P. nigra and P. al-
bina represented two subspecies in the same species. About the taxonomy of P. maculata, the molecular phylogen-
etic trees showed that P.maculata was close to P. nigra and P. albina.Moreover, it revealed P. margaritifera and
P. maxima were more primitive than the others. There was a little difference on the genetic relationship analysis
about P. martensii by 3 mtDNA fragments, and no conclusion could be drawn from the existing data. It is neces-

sary to do more study of molecular systems and morphological and anatomical structure.
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