HRiRE REATS

Kk N T 2 DNA FRIEHIS B 5%

%

/L ek, R

(L RUEwAKABESSRBERNESFRLRE, PEATBETIRRE BEKEREN, 7R TN
510300; 2. L#EWHERFE K=S54% ¥k, g 201306)

BE: RAAHEIRLH(CA) s F4 Pk § £ ME T X3k & W (Pinctada maxima)# T 2 DNA X &,
MLALP% 1200 A8 %, PCR 75475 2] 298 MNMEik 4 M, XA R 246 A, S HEAF 251 AR EZ A5,
EPEEY. kR ELVARSESAE 63%. 32%F 5%. BRiR4 P RAYH CA FHI), i£F3] AT.

GT. TC. AG. GC. TAA. CAA. AGG. GATA. GACA. GTGC. CGTC. GACG. CTGT ¥ &5 4
5, K514 90 &, LK P 30 AR Hikih 21 A RSN L BHEARY W51 4. FH
PCR ¥ # A T MK AW BRI bRk E AT, KFT 1043505, 4L SOAFEE
B, HEKEZED 133444 bp. S EFEEEAK 28 A, FHFLEBAHK SIA; ARFELAERLKH
1.342 3~6.000 0, F395% 4.124 0; % &HA5 &4 F (G 0222 5~0.811 8, ¥ 0.7179; M2 REK(H)H
0.259 3~0.847 5, F3% 0.717 9; MR F4 B (H,)H 0.300 0~0.800 0, F3¢ 0.533 3. X EH T2 $ AHiFitdy

K, AR —FFRIBRFARETH. RPLAYFRABREILIHAREFRLELT 24,
XKEi: K#%kB N (Pinctada maxima); #shE ik, P2, {4 54K

hES> %S 59174

K& U (Pinctada maxima), BRFREEN, BT
BZEIYIINENFEERERAAEKENE
(Pinctada), EBHA FRGHEE, MBKFAE., JE
B, ORET. NERAESMY, KkENE%
WrERE, HEERI)ERESE. BREE, #
RAER S . BRI, BREREMA XML
¥, REARMITZIEE FASRE NS5 4k 2Tk
BhNK, BT, igE, RERENENR, X2
BRHEM . RENKKE N B HEARXRRLS, BTHE
K_ZRPahy, dEMAGERELTFHERSE,
DR 7 68 4 P B A KRR B T AT B B AR PR T A 20
FERAATEEME, ALFANET RO H K
MERRB R AR ABKEN MG X I — AL
BN KT AR, SEHRRFEEAR
FBLI= LT &R . HIEEBR T HEAB B, F
BERENZROREEREZ —. BlFFRE#EEE
F, ARFIRRERF R AHENBENEEZRR,
EFRABRD, MNEFHEATRESEER T
W R+ BERN, BT E DNA BRBESHMES T
MayFhRicH B EBE R ERiEZ—. EXKE
NP ERICHEAR L, Evans FORET 6 4%
BHRiCH Smith ZCHRE T 8 ME T EARIC, EARE

MR A

X EHS: 1000-3096(2010)08-0001-05

WENANER, BT EREBHHTERIC.
ALK AEY R - TR LR RS
FHRHE, WEBT RSN RTDEEEE,
BEREREE I A D BRI, RRZRE N KBEFH,
Rip YA RER L SRS R e EA

1 HBE5r%

11 #HHEE

ATH DRSBTS T 200845 8 A
RETHEBE=T, ATHIEXZETI YLKk
I 30 MRERAMET 2007 48 7 ARBETHERE=TE
FrEBE, RATIURET 95%BRE T,

1.2 RBF*
1.2.1 EHFEA DNA B
wBERNE- RN EBREEY DNA, &

WO H #: 2010-02-24; (5 H 3#8: 2010-04-23

RHEWH: EF 863 21 B (2006AA10A415); BEFRRMH T # i+
T H (2007BAD29BO1-5); J~ AR & A 5 ¥ H (A200701C02, A200-
899C04, A200900A07); H 3% 2\ 28 VERHEFBE Br B AR Bk %5 $2 %5 By
IR H (2007TS07, 2009YD02)

EHR: W9H0984-), B, WLBR4E, NEBFELHMB RIS,
E-mail: gameboyliuming31@163.com; Mk ¥, EE/E#, E-mail:
pearlydh@163.com
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F 100 pL KWK H, -20CHREFRFH.
1.2.2 HEH4 DNA 81, BL#EB5 PCRY Y

#E4H DNA FIN I8 Msel 8§47 3 h, 20 uL KW
K Z49¥E: 10xNEB Buffer2 2 pL, 100xBSA 0.2 pL,
Msel (10 U/uL) 0.5 pL, 20 mg/LDNA #4% 3 pL,
ddH,0 14.3 pL, ¥ B =Y 50k (L A 5
3: 5-TAC TCA GGA CTC AT-3, 8% B F3lR:
5-GAC GAT GAG TCC TGA G-3) F 16 CHEHEWK,
FRARIT: 10 mmol/L T4 DNA ligase 2 ¥ 2 pL,
50 mmoV/L 3k 1.8 uL, B§¥17=% 11 pL, 400 U/pL i)
T4 DNA ligase 0.2 L, ZEZE=Y AR IHGY Msel-N
[5'-GAT GAG TCC TGA GTA A(N)-3']#47 PCR ¥ 3#,
PCR R S & 20 uL, f#5 10xPCR buffer 2.0 pL,
10 mmol/L dNTPs 0.4 pL, 50 mmol/L Msel-N 0.2 pL,
1U Tag B, 10xE8:57%) 2 uL, RMBFWTF: 95 C
A 5 min, R/EHAT PCR B3R, TEIRSHN: 95
‘CARHE 30 s, 53 CiB2K 1 min, 72 ‘CEE# 1 min, 1E3F
W FTH EE TRk, 294 14, 17, 20, 23, 26 ME
3, U ERIEREAE, B)5 72 CEM 5 min,
123 HEREERHKER

¥ ZezZ B ¥k 70 uL. PCR 7=y 25 L M4 Y&
FRICHI(CA)s 410 pmol/L)5 uL B4, TF 65 T2
3 1 h, &5R)E, BHZKMAZT 100 mL 2B P, =
BIRE 30 min, BEFTBIFRF. H 400 pL 1
TEN1000P) F 2B T ¥t %@ Ek 3 K, BIK 5 min, £
B 3 RAYBEBA . A 400 pL M 0.2xSSC(&
0.1%SDS)¥t 3 %, 48K 5 min, fRELE 3 KA B o
FH 400 pL TEN1000 T ¥t 5 min, ARFFBEBL I 100 uL
TE EEBEEE, 100 CT/KA 10 min, ¥ DNA MREER-IE
$-DNABRESYHTHE, KBEREHELEETH
L, BHEH DNA HBRUEBE, RELZET
%o Fi 100 uL TE BREBREZK, AR U
iR 6 BB IR, RS9 Msel-N #47 PCR Y
%, ¥ PCR V=T 1.5%09BXARMESER L ik,
B EES . EEJRFHHSA DNA Gel Ex-
traction Kit(AXYGEN)[El it itk PCR =4, #ifti=%)
WH Wb 85 pMD20-T# ik 16 CHERI®R, ¥t
EYEAD KT EBRZSARPHETESR, W
MTEEEHEIE,
124 BEEXENME. MFS55198T

Pk piE, BHBSEETHERWLBESR
X, 37 CIRYGER 2 h, HBRABEERS I DRE
§HF551 94T PCR f R 4 RE, £ 1.5%BRNEFHBEE

R KRN, ERFSRGHBRETEX FEET
H Y4 AR A BR/A 613 4T DNA #7% . /5 Clustal X1
Xt SV ESEAT 0T, 3+ RS it 8K 44 primer 5.0
RN BEFR RS9,
125 WMPREEESIYHTE

HEI YR BER 10 pmol/L, BUESE =T @&
3t 30 MK, #4T PCR §#¥, AR TF: 10xPCR
buffer 2.0 pL, 10 mmol/L dNTPs 0.4 pL, 10 pmol/L
iE. REBI#¥% 0.5 L, 5 g/L Tag B§ 0.2 pL, 20 mg/L
DNA 4R 2uL, ddH,0 14.4 pL, @ E %8 kB,
KRB EAEPCR &4, ¥ PCR ™Y 1.5%5 ik Mg
BekAT Rk, EB e fa, A HAAH BB PCR =
YIEHAT S%whr) R BB R Bk, MxRAE
SHH3I,

1.3 BRI E59H

GHEBIMIEANESNERKERU,H Pop-
Genl.32 BASRIHE BRI A B S0 B EB(A4)-
W 224 BE (H,) A 8 44 /8 (H,) . Hardy-Weinberg
Y B BD) A B R H KRB (Puw). 8% Botstein
ZEPARHBEIMMMTEMNEANESSHEFRLSE
(Cep), HEARXWT:

Cr=1-3f* - TXf}
R ff [ARRAE—ALEE i DR jAFAE
REREKFHEE,

2 RS54
21 MEEDNAHLSERSL

BRI Msel Xt E4 DNA #7815 A
LS%BEAE B e kW, R B EEE P
7E 200~1 000 bp, FFEHMEEEA CEMNER, #id
WEH R, BEBRWRAR, WEBEMBERL, PCR ¥, 8k
EENEASES R, WERTAKSNEEAMIBE
BHAESCHE, SHIREE 2 000 ANPEBTIRE, BEVLBkE
1200 4 7EfE#4T PCR Kl eI R AR EY I
PR TERE 298 N EATIIFE, TR RIKEF T 211
MEBEARBKRKTRET 6 WD EFF, 211 4
FAEA 251 MEBEMKR, —REBIRESH
13 Mg, P 140TRESH 6 Mk, MEEF
KR/ E R 101~787 bpo XHFriBH LA AR
#HIT A, RIU(CA/GT), M BEEREKFF 2041, &
THREH, WIMEERT AG.AT.GC. TC.CAA,
AGG. GATA, GACA. GTGC. GACG S EH KA,

2 WHERE/20104E /834 %/ 8



HRIRE AT

8 Weber® 8 Hh M DR FFI 47, ZEFTIRMS  primer 5.0 231519, L8514 90 X4, BEHLPkiET
MR TEM S, TER 1591, &5 63%; EREH  HP 0o EXEELBEMTIEARAFRGH. B
804, i 32%; HEH 124, & 5%, 1k PCR i #&ft, Tkt 21 XSIREBIET K519,
22 WIEEINHHRik A B EAH HBLEK PCR P B H#AT S%((wiv) R

REQSHTEAAWFR, B5Iwiitkey  BUBEERRN, Mkl 10 ¥ESH50E ).

F1 10 HESHNIESINFTI

Tab.1 Sequences of ten pairs of polymorphic microsatellite primers

A=Y B HFHI(5-3) GeneBank F%]5 B (bp) BAKBECC)
M140 g’: ‘%é?éggg%‘?gffé%ﬁ? HM357117 208~223 58
M393 L A HM357118 419-434 57
Mz b A e HM357119 252~267 58
Me22 [ TCAACTAAGAACTGGGGTCA HM357120 156~166 55

R: GTGGTCAGACGAAGGAAAGT

F: AGGGTCAGGGTTCTGTTTC

M781 B CTTTGGGAGTGAGGAATGA HM35712] 198-213 49
F: TTTGCTTTTGTTTACTTGC

M821 B TCTTTTGTCGAAATCACGT HM357122 s 52

F: GGTAGTGGGAAGTAACCTGG

R: AGATCGCTTGTAATGGGAAT

F: ATTGAGGGTTTCATATTGC

MUZES [ oo cog otepeir p e o HM357124 133~148 52
F: CGAGGTTTCACTATCCGTAA

M1331 A A A HM357125 164~189 55

F: GGCGTGAAATGAAAGACAGT

MI758 g AATTTGGGTGTTTGCTTGTT HM357126 205~230 58

E:F RAEMTIY, R RRREFY

23 MEEEESEMIMN NEMFEERE, HP MG ERN NS ERRE
f#iF] PopGen1.32 (k4 BB M DR E AR (1), MIBMRKMWFMERESQT), KR
ABTRIEAT, BE 2 WA, 10 MLEIKE 59 A STA, RADE133-444 bp 2], RALRELS

M925 HM357123 414~444 58

F2 10 MNIEZTHELANBRET

Tab.2 The statistics of ten microsatellite loci

A A, H, H, D Pyw Cn
M140 7 2.4759 0.6000 0.6062 -0.0102 0.0311 0.5630
M393 2 1.3423 0.3000 0.2593 0.1570 0.3655 0.2225
M412 8 5.0139 0.5333 0.8141 —0.3449 0.0000 0.7729
M622 5 4.3062 0.3667 0.7808 ~0.5304 0.0000 0.7281
M781 4 3.3708 0.8000 0.7153 0.1184 0.0553 0.6485
M821 7 4.6632 0.6333 0.7989 ~0.2073 0.0000 0.7568
M925 7 5.5728 0.5333 0.8345 -0.3609 0.0032 0.7908
M1265 6 5.3254 0.5333 0.8260 -0.3544 0.0001 0.7841
M1331 7 6.0000 0.5000 0.8475 —0.4100 0.0001 0.8118
M1758 6 3.1690 0.5333 0.6960 -0.2338 0.6906 0.6356
il 5.9 4.1240 0.5333 0.7179 -0.2177 0.1146 0.6714

oA SUEREPCA. FRFUERYC H,. WMHEEE; H. BEREE; D. MIEMEE R D=( Ho—H,) / H.; Puw. BA-BIAKTHRE
HRR 0.05 KM PE; Co: EHEEEH
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o BREMERB()N 1.342 3~6.000 0, FHK
4.124 0; AW 76 (H,)EWTEE R 0.300 0~0.800 0,
Wk 0533 3; HEREGEMH)EEN 0259 3~
0.847 5, E3H 0717 9; BEHERSBCE
0.222 5~0.811 8 Z 8], 35k 0.671 4. REHRAE It
BB ARBERED), ZIBRT M393 FIM781 ALK
RIEHES, HASMNAHBAINAFABENRET
Bk, 4 Hardy-Weinberg Y-8 5 KR (Puw),
RE M393. M781 1 M1758 fi skt FEERS
(Paw>0.05), AL SAMAFREBWE T V&,
3 itk
BHEEEER-MAAREN B LM EENE
%, BdWARBENENEKGERMBREYRER
ICH T B 4540 DNA AR B, WTikE
HEZSEMIE/MEARBRMERAE, BHEE
M BEEEF M HE /MR LalRIY, 8
B E ASME S R AR U2, AR LIO7E BT 298
AREFE 211 MEERIDIERFY, HEREERR
1K 70.81% B K 4T Z 4R Ky 95.3%, 2/l
H 88.5%, 1AM E R —Fh R AR R B EARIE
S BB BN R E BN A TR R BB, T
BRI KB5S U4 BIRBIBARZH L ERC),
ALEABRM 30 X3P NE 10 T HBREE
SUER AW, WSR-S W 0K
PEHREHAR S 49 4518 RE 9 X BE 254,
HH X 2815 0 A4 S B T B 5 D 2K 2 ] Y 3t £ E
REERKE KX, Aras FIFHNEK SNPs i,
EHAKYA 100 MREHHI 1 K SNP, Sauvage
USRS PEH Wi (Crassostrea gigas) WITFE, R
RIS FHIE 60bp B 1 K SNPs, ZEIEHBX
4 40bp ERMBL 1 K SNPs, XS HRH S RE N
MBES|I WY MR EAR T RAEE,
ESYEEAPHPEKRY 6~10 kb LI H—
WL b TR E H A RI(CA/GT, AG/TC, AT/TA)
AP TR B # W02, RS R A T H A HI(CA)s
BE, EFHBH 251 MIBEAM AT, B (CA/GT)n
A 204 4, A5 B 81%, HIKEAG/TC)n
(AT)n, & 24 1 6 1, 25 &5 BHH 10%H 2%,
ZRRUERKE N PR TAHKENODREFFII,
BAERM=E. NBREMUBEU LR DER
5, Er KRR AR MR EGTFRFLK
FENERNAMTE, MERBESHHRIDEST

it

BMPEELFIREEENER, ERTHE
EROLFIEERBENEL, XERTESEH®N
AP, Ellegren® AN EB A PR D EEE ML
BEEFIKEREE 30 RKEEUT, RLBRHFEF
PIEE KRBT 8~25 A 58%, 5 LR WMTEH
ZXHLU. XTRIBEEFRSEEHMELER, BH
ZENIBPEESRES S RIEETEMRX,
Valdes® VAN BER KBET 5 WU DEILERAA
HEEE, —BEIENELFIIERERERR,
HEMNEEBGBRRE, BESELRRRED A8
KW(ATn BHE R R LTS PCR 3R T,
DRAERKSBEPERBERIREE, HSHWFTHE
Hok— BB, ZHRFTBHAERNRIERF
g, BREAT EEHITTLISN, BEEKREAE 5 KL
LHA & 94%, HLEE ik, RIFEEI] RLET
BB S ZREHEBT ST

HAEREERATRN—NEESHEY, &
FBERW RS EMHEREE, KLRTKEH 104
WMBREMEE 8 MILHRNMEERTHERS
B, HEEAMHEMNHET Smith ZP4HRE K H,(0.479~
0.891) M H,(0.872~0.972), 5 Evans % it i& B9
H,(0.172~0.813)f1 H.(0.163~0.878) L ¥ #:iE, 54
RELUREN H,(0.167~0.833)HE, Wik TH
H(0.658~0.915), Cp (HRSAIEFMEM L
KEE, REEFBRESHENETFHER, BRBY
EANBERICHSWRERFEER. B# Bostein
ZhRENEREATHRBERENEZSEESR
f5b5, M Cp >0.5 B, BEEENEE LS EE;
W 0.25<Cp <05 B, A PEZERERE; Y Cp<
0.25 Bf, M AEELASEEE, KBFHFEHK 104
TR R R R M393 WK E XA, HiAtb oMY
HEEEAN:, FHXBHDENAESKEKEN
B ZRHNR. SRIF-STFRRKHEENHK
MEZ M., B EYEENRNREET SR
THEEE T —EH,

% 30HK:
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Preliminary analysis of the feeding habits of amphioxus,
Branchiostoma belcheri (Grey), found at Naozhou Island of
Zhanjiang

YAN Yun-rong'?, LU Huo-sheng' BAI Xiu-juan', ZHAO Hao-bo', LIAO Chuan-yi'

(1. Faculty of Fisheries, Guangdong Ocean University, Zhanjiang 524088, China;2. Institute of Oceanology, Chi-
nese Academy of Sciences, Qingdao 266071, China)

Received: Apr., 10, 2009
Key words: Naozhou Island Sea Area; amphioxus (lancelet); stomach contents analysis; feeding habits

Abstract: This paper described the observations and analysis of the stomach content of amphioxus regarding to
spring and summer season, gender and body length. The samples were captured by special device, with a
cross-section of 0.075m?, at the Naozhou Island Sea area outside Zhanjiang City from April to July of 2006. Food
residue found in the alimentary canal of the amphioxus was mainly made up of mud and sand debris. In addition,
Thirty-four species of organism were identified, including benthic diatom, at a percentage of 58.8%, as well as a
few dinophyta, lamellibranch larva, copepods larva, and protozoa. The feeding habits of amphioxus were not the
same, and the occurrence of its food materials was also different in spring and summer. The feeding habits of am-
phioxus were similar between different genders. The lancelets began to take animal food when they were mature.

(A Gk KT
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Isolation and screening of microsatellite DNA markers from
silver-lip pearl oyster Pinctada maxima

LIU Ming"?, YU Da-hui', HUANG Gui-ju’

(1. Key Lab. of Mariculture, Ecology and Quality Control, Ministry of Agriculture; South China Sea Fisheries Re-
search Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China; 2. Shanghai Ocean University,
Shanghai 201306, China)

Received: Feb., 24, 2010
Key words: Pinctada maxima; microsatellite marker; genomic library; isolation and screening; genetic diversity

Abstract: Microsatellite-enhanced genomic library of the silver-lip pearl oyster Pinctada maxima was constructed
using the repeat-enrichment method with biotin-labeled oligos (CA),s and streptavidin coated magnetic beads. From
a total of 1200 randomly selected clones, 298 positive clones were acquired after PCR selection and 246 clones
were sequenced successfully. Among others, 251 microsatellite sequences were discovered by hand, of which 159
were perfect (63%), 80 imperfect (32%) and 12 compound (5%). Besides the CA repeat, several other types of re-
peats were also detected, such as AT, GT, TC, AG, GC, TAA, CAA, AGG, GATA, GACA, and GTGC. Ninety pairs
of primers were designed using Primer 5.0, 30 pairs were synthesized, and 21 pairs were effective based on PCR
amplification; and ten loci showed polymorphism as tested on a population. A total of 59 alleles were found, and the
DNA fragment lengths of these alleles ranged from 133 to 444 bp. The number of alleles per locus was 2~8, with an
average of 5.9. The number of effective alleles was 1.342 3~6.000 0, with an average of 4.124 0. The polymorphism
information content (Cp;) was 0.222 5~0.811 8, with an average of 0.671 4. The expected heterozygosity (H.)
ranged from 0.259 3 to 0.847 5, with an average of 0.717 9. The observed heterozygosity (H,) ranged from 0.300 0
to 0.800 0, with an average of 0.533 3. The microsatellite loci obtained in this study can be used in future analysis
of genetic diversity, conservation biology and genetic breeding of Pinctada maxima.
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