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(CITES)
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TaKaRa , (Escherichia coli) Top10
( ) ; Linker AB (CA)5
, M13 RV
12 Fik
1.2.1 DNA
ce »> [25]
DNA, DNA ,—20

F1 KIBMESL. SIYREVMRRE

1.2.2 DNA

DNA( 10pg)
37 5h 1%
, DNA 400~1000 bp
DNA Linker

AB( 1) 16 20 uL,
2 uL 10><Buffer T4 DNA ligase, 1 uL T4 , 0.3
pL Linker AB, 500~1000 ng DNA

Bsp143

Tab. 1 The sequence of primers, adaptors and biotin-labeled probes in the experiment

/ (5'-3")
Linker A GATCGTCGACGGTACCGAATTCT
Linker B CAGTTCTTAAGCCATGGCAGCTG
M13 CGCCAGGGTTTTCCCAGTCACGAC
RV GAGCGGATAACAATTTCACACAGG
BiotinXCA ATAGAATATCACACACACACACACACACACACACACACA
123 PCR 100 r/min l1h IPTG  X-Gal
PCR PCR AMP LB , 37 12~15 h
25 uL, 2.5 uL 10><PCR Buffer 1.5 pL 25 mmol/L LB , 150 r/min 3~
MgCl, 1.5 pL 2.5 mmol/L dNTP 1U Taq DNA po- 5h 4 PCR
lymerase, Bspl143  (A) 10 pmol, 2 uLDNA M13 RV PCR
94 Smin ,15 , 10 pL, 1.0 uL 10><PCR Buffer 0.8 uL 25
94 30, 65 45,72 1 min mmol/L MgCl, 0.5 pL 2.5 mmol/L dNTP 1U Taq
72 5min PCR > DNA polymerase, M13, RV 10 pmoL, 0.5 puL
DNA ( ) 94 Smin ,25 ,
PCR (CA)s 94 30's, 56 40's, 72
- o DNAl 5 dszHsz(()) 51(/)E I min 7 5min PCR 1%
uL min S pmo
BiotinX(CA);s  , 13 uL 20=<SSC Buffer, ' 200 bp
10 min , , 500 bp
, MI13/RV  (CA);s 2
0.5>SSC Buffer 500 uL
DNA, , , 0.1><SSC Buffer ’ ’
4 100 uL ddH,0
DNA 125
DNA PCR 20 SSRHunter Chroms Jellyfish
) 94 30 s, 56 30 s, )
72 1 min 72 S5min PCR
, 1.2.6
1.24 DNA primer premier 5.0
DNA pMD18-T >150 bp ,
Top10 37 , 50~60 , GC 45%~55%,
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18~24, 50~300 bp
127
39
(Observed heterozygosity, H,)
(Expected heterozygosity, He) PopGen32
, (Average polymorphism
information content, PIC) PIC-CALC
2 X
21 Tad IR Hkhn A
697 ,
M13/RV (CA) 15 2
PCR , 132 , ,
120
22 WMBEALERGAAG| kit
120 SSRHunter R
88 5 ,
73.33%, >150 bp
56 63.64 %
Jellyfish  Alignments
( )
Weber!?®! , 88
69.32%,
7.95%, 22.73%,
26 (1)
, 5~10 45
(  51.14%), 11~15 20 (
22.73%), 16~20 21 ( 23.86%),
20 2 ( 2.27%)
507
451
40t
35t
o 307
i 25)
B g0t
157
10}
5t
0 L . L 1
5~10 11~15 16~20 >20
HE B

1
Fig. 1 Microsatellite size distribution of C. undulatus
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Primer primer 5.0 , 28
(2
2.3 laped ikl ortE
DNA 3 ,
’ Mg
, PCR
, 28 24 ,
,4 (B4 A44 T258 T462)
( 2 24 39
8%
[27] 2
T462 39
A137 B30(3) T90 T282
1, , 20
70 R 2 12 s
3.5 (Ho) 0.2308~1.0000,
0.8513, (He)
0.2068~0.8442, 0.5667,

(PIC) 0.1833~0.8160, 0.4733(  3)
Bostein 2 , B22 A67

A75 A106 All12 AIl120 T462

; Al18 A3 A63 A65 A66 Al01 Al19
Al148 Al51 B30 B30(2) T63
; T302 ,
3 it
31 WMIEEHHL
( PCR )
[28-31]
[32] ’
— , 2 PCR
(88
32 , 36.36%),
: (1)
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Tab. 2 Screen results and characterization of 28 primers

HRRE REORTS

(5"-3) () (bp)
o aoces 1 nowm [OOUIOMOWGETIT 5 o
oy LSOOG
B22" (AC);;CCACC(CA)s HQ995639 E:: %%g%gé?éé?g égg é/\G((}}f((j: AAG 56 181
o aocuo T wmwm DODONCOMGOMGEC o
S i
AGS’ (A HQ99S602 o GiAGOAGOTAAGTOAAGTARCGE 57 233
Acs’ (@) HO99S603 LG as CCOACCACAGGAAGAG s om
A67" (GT)sCA(GT)s HQU9S604 b o GGAGCACCCTCTACTACE >8 205
arst O GGn. H995608 1T CACCCTOTCATCTCAC 718
s | TSGTIIACTOCTAONGION 5y 1
i EICTmONTOTCCOTOTOTTIOE
o ECAMMOMEONTIBTE
AlL9" (TG)y HQ995622 F: GGTACGCCTTCAACGTGACAC 57 129
(GTCT)s R: GCTTGGATGTGACCCCTCTG
o AMCTICCGOCOS gy
v EETOTOCTCOCTATIONE 5y
i momos ¢ mowe DOSTOMGoTOGWGC gy
o EATOICCBIOCONOTOTIE
B30(2)° (GT)i2 R O TOTOCTOTOATACTITGOATGE >8 145
s ETOSOCCMGICIC g
T6y )y, HQ99S658 . 1T CTGCACCAGGGTCAGC s
90 Ty HO99S645 . A GATTCTTCACAGTATCG. s 23
T258 (TC); HO9S648 1 (O GTAAMGTTAGGOTANTCATTGE 58 163
T282 (TC)s HO995649 1 i A CCTACTCCAAAACCATCG s 1
T30’ ) HO99S650 . GirGACGTAGOTCATITACGAGAC s
457 (CT), (CT) HQoosgss | GTCTGAGTCTGCTGAGACAAGCTC . ”
TC5(CT);5 R: AATCACCAGGGGCTATCCGT
v oven, st BITTCIAMCIGCOTTIGG 5,
: C. ;L. P,
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39383736 353433 323130292827 2625242322212019181716 15 14131211109 8 7 6 5 4 3 2 1 Q242bp

- = = = =
— — - - o - L.
- - .- -
--"“ - - .= - =“-° n::- g H- u\-\-"-‘- ot
ol w190 bp
— = -
2 T462 PCR
Fig.2 Analysis of PCR products for locus T462 in C. undulatus
1~39.
1-39. C. undulatus individuals
R3 KUEE 20 MATENM AR PCR ¥ =¥ 8945 1E CA/GT
Tab. 3 PCR products and characteristics for 20 mi- (CA)
crosatellite loci in C. undulatus 15 ’ i
(CA/GT), ,
CT/AG ( A63 B30)
A3 2 0.3750 1.0000 0.5065 GTCT ATCT
Al8 3 0.3936 1.0000  0.5191 (69.32%), (Cyprinus carpio)?*
B22 5 0.6794 0.5897 0.7263 (Xiphophorus helleri) B7
A63 6 0.4960 1.0000 0.5911 520
A65 2 0.3750 1.0000 0.5065 (Epinephelus awoara) ©*
A66 2 0.3750 1.0000 0.5065 (Lutjanus russelli) B (Megalobrama ambly-
A67 5 0.7101 1.0000 0.7636 cephala) 7 ’
A75 3 0.5896 1.0000 0.6723
Ellegren'*"
A101 3 0.4745 0.7949 0.5511
A106 3 0.5601 0.6667 0.6394
All12 4 0.5450 1.0000  0.6270 3.3 I pEA MM
Al119 2 0.3750 1.0000 0.5065 )3 24
A120 4 0.6177 1.0000 0.6863
s 8% R 20
Al148 2 0.3743 0.3846 0.5052
Al151 2 0.3750 1.0000 0.5065 ’
B30 2 03161 0.5385 0.3986 4 (B4 Ad4 T258  T457)
B30(2) 4 0.4610 1.0000 0.5651 , 2
T63 2 0.3748 0.9744 0.5062 , T258
T302 2 0.1833 0.2308 0.2068 ; ,
T462 12 0.8160 0.8462 0.8442
35 0.4733 0.8513 0.5667 , . B4 A44  T457
(4] (Anguilla australis)
; (2) ,
DNA ,
3.2 MIE &R ,
DNA CA/GT [33-35]/ , ,
, (CA)s5
100 8 , 5
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Screening and suitability analysis of microsatellite markers in
Cheilinus undulatus

PENG Yan-hui', LUO Jian', YIN Shao-wu?, ZHU Xiao-ping*, HU Jing®,
LIU Zhi-liang*, ZHU Feit, QI Xing-zhu*, HU Ya-li?
(1. The Ocean College of Hainan University, Key Laboratory of Tropical Biological Resources of Hainan University,

Ministry of Education, Haikou 570228, China; 2.College of Life Sciences,Nanjing Normal University, Nanjing
210046, China)

Received: Feb.,9, 2011
Key words: Cheilinus undulatus; microsatellite molecular markers; screening; magnetic-bead enrichment method

Abstract: Genomic DNA of Cheilinus undulatus was digested by restriction endonuclease Bsp143 and electro-
phored on agarose gel. The DNA fragments from 400 to 1000 bp were recovered and ligated to Bspl43 adaptor.

Purified and adaptor ligated fragments were hybridized to biotin-labelled (CA),s probe and captured by Strepta-
vidin-coated magnetic beads. Target fragments were eluted, and PCR amplified, then the purified PCR products
were inserted to PMD18-T vector and transformed into Top 10 component cell. Positive clones in the enriched ge-
nomic DNA bank were screened out through PCR method and sequenced. Of 120 positive clones, 88 sequences
contained repetition that repeated no less than 5 times, none redundant sequences were found after the multiple se-
quence alignment analysis, and the 88 non-redundant microsatellite-contained sequences, of which about 73.33%
contained positive sequence, and the largest repeat number of perfect type microsatellite was 26. Among the 88
non-redundants,28 (or 31.82%) had enough flanking region (>150 bp), which is enough to design microsatellite
primer pairs. 28 primer pairs were synthesized and tested with the compound DNA of 3 C. undulatus individuals. 24

loci were produced with clear bands. A population of 39 individuals were tested with the 24 loci. 20 loci revealed

polymorphic,while 4 loci was monomorphic. The primer pairs amplified the loci with relatively high numbers of

alleles ranging from 2 to 12 with an average of 3.5 per locus among 20 ploymorphic loci. The polymorphism in-
formation content (PIC), observed heterozygosity (H,) and expected heterozygosity (H.) were 0.0782, 0.8513, and
0.5667, respectively. The 20 ploymorphic loci could be useful for the analysis of population structure from C. un-

dulatus.

(AL 445 i85 #)
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