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(Microsatellite) 1—6 a d, 2000 O’ Reilly et a, 1996)

DNA (Tautz, 1989), , (Huang e al, 2000; Li et al, 2004)
(Simple sequence repeats, SSRs) ( , 2001; , 2000)
(Simple sequence length polymor- ( . 2001)
phism, SSLP) (Short tandem repeats, PCR( Single-locus PCR)
SISs) PCR
(O’ Conrell et al, 1997,
Jame et al, 1996; , 2004, , 2004, 1
- 2004) 1.1 DNA
PCR(Multiplex PCR) 203 1 13 —2 16
) (Haliotis rubra) , ,
DNA ( Chamberlain Ringvood Reef 47 , Lipson Reef
et al, 1988; Shuber e al, 1993; Crisan, 1994), ( ) 51 , Gerloffs Bay
(Markoulatos e o, 2000) 16 , Lipson Reef ( ) 34
(Hendolin e al, 1997) (Harris ,
et a, 1998) -20¢C
PCR , PCR 0. 5g s Doyle
PCR ( Neff (1987) CTAB DNA
* , 30231013 , B0110036
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50M] ., DNA , 47T (Cmitir2. 23, Cmtrl.24 and Creflr2.30) 11
1.2 PCR PCR 2
PCR , PCR GeneAmp PCR system 9600
( ) Cnti2. 23 CmiHrl. 24 Cmitir2. 30
PCR R Touch Down PCR, #C
L3 PCR 10min; 10 :94°C 305, 60 —
1 ( 55°C 30s, 0.5C,2C Imin; 25
:94°C 30, 55°C 30s, 2C Imin;
) 1 PCR . i
nC 10min H0S D03 BM @4
234 PCR A08 A09 (V1  HII , :93°C
s PCR : 2. 5mmol/ L. MgCl,, 1Omin: 35 BT
0.4mmol/ L. dNTPs, 2. 541 10 x PCR ( 30s.55°C 5. 72°C lmin: nC
15mmol/ L Tris-HCI, S0mmol/ L KCl, pH 8.0), 0. 25U 10min
Tag  ,0.8Mmol/ L 1.4
0. 84mol/ L (HO8, D03, Q04 2. 54 PCR 111 0. 64 Genescan
ad BO4),  0.8Hmol/ L 500 0. 61 loading dye ,94C
0. 8mol/T. (A0S, A, 2min 4. 8% . ABI
@1 and HIT),  0.6Hmol/L PRISM™ 377 DNA GenoScan™
0. 64mol/ L
1 PCR

Tab.1 Primer sequences, repeat types, and PCR conditions for microsatellite loci

MgClL
(5 —=3) .
(C) (mmol/ L)
HO8 55 2.5 MB’
D03 55 2.5 MB*
B4 55 2.5 MB"
w4 55 2.5 MB’
A08 55 2.5 MB’
A09 55 2.5 MB*

@I 55 2.5 MB"
HI1 55 2.5 MB”
CruHr2. 23 (AC) 16 F: TGGAAGCTTTTCAAACATTGG 55—60 2.5 AF302832" "
R: TACAATGGGGA TTAAGAAGC
CruHrl. 24 (AT)g F: TTGGCAGIGATGGAAACTTG 55—60 2.5 AF194953" *

R: TTCCAAACTGACACAGACGC
Cmitlr2. 30 (GT) g+ (GT) 13(TG) 12 F: TCTAGCATGTCGAGGGAGG 55—60 2.5 AF195959" *
(AG)5-(TG)3-(TG) 16 R: TGIGTCATTGTGGTCGAAAG
* [ M. Baranski pers. comm ( Victorian Institute of Animal Science) |

* *  Genebank (Accession number NCBI nucleotide database)
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2 11 PCR , A9 HII A08 VI
Tab.2 The rates of eleven primers in multiplex PCR 184—232bp 214 —290bp
262—29%8bp 143 —175bp
A w04 0.26 2.2 PCR
DO3 11 PCR
D03 0.23
( , MgCh ) 11
HO8 0.25
a4 0.26 , DO 11 A BC
. 109 0.24 PCR ( 2 , B
. 0 % A09 HII A0S 01 R (
' s MgCl ) (1),
A08 0.24 (A09 HII A08 @01
Wi 0.26 ) s ,
o CmiHrl . 24 0.333
PCR ,
Cmitr2 . 30 0.333 (0. 2Pmol/ L)
Cmrtr2 . 23 0.333 , ,
A09 HII A08 01
, A09 A08
2.1 PCR JHIL - 01
3 11 ’ PCR ’ ’
PR , ( MeCh ) PCR , A09 HIl A0S
1 HOS 10 01 PCR 0.24
PCR 1 0.26 0.24  0.26( 2) A cC
’ (2
A BC PCR
2 3 4,
PCR ABI PRISM™ 377 DNA
A D03 V4 B4 HOS (
HOS8 Bo4 D03 G );B

M1 2 3 4 567 8 9 10 11 12

1 Do3 PCR

Fg.1 The amplification product of DO3

primer in single-locus PCR

M 100bp ( 2— 4 )
DO3 11 PCR M 13141516 17 18 19 20 21 22 23 4
™
GenoScan' PCR
R D03 11 Fg. 2 The amplification product of four primers

(D03, GO4, BO4 and HO8) in multiplex PCR



322 36
A® HII A8 VI ( MgCh
A08 A9 HIl 01 ); C dNTPs PCR
Crufirl . 24 CnvHr2.30 CnwHr2. 23 ( TagDNA DNA
CnrHr2 . 30 Cwtlr2 . 23 R PCR
Cmbrl. 24 ) GenoScan'™ (Markoulatos et al, 2002)
M12345678910111213141516171819 ’ ’
L e e S e —— PCR
(Henegariu e al, 1997; Markoulatos et al,
2002) ,
P 13 | PP PCR Touchdown PCR  Touchdown PCR
. . 0.57C,
(Rithidech e al, 1997) Touchdown PCR
3 A09 HIlI A0S  GOI PCR
PCR (Fishback e al, 1999)
Fig.3  The amplification product of four primers CrHrl . 24 CmiHr2. 30 CmiH2 . 23
(A09, HII, A0S and (1) in multiplex PCR PCR Touchdarn PCR
M123 456789 10111213141516171819 , 5
] , PCR
PCR (Markoulatos & al, 2002) ,
PCR
PCR ,
(0. 2Hmol/T)
4 Cortrl. 24 Contli2.30  Corbr2. 23 PCR ; ; PCR
PCR ,A9 HII A08  GOI
Fig.4 The amplificatbn moduct of three primers PCR 0.24 0.26 0.24
(Cmiirl. 24, CorH2. 30 and Gueth2. 23 ) in multiplex PCR 0.26( 2 A C
(2
3 B .A09 HII
PCR (A09: 184—232bp, HII: 214—
290bp) ,
PCR ; PCR ( A09 HIl ), ABI PRISM™ 377
s PCR PCR DNA ,
, MgCh . dNTPs /
dNTPs PCR , 3—5 /
TagDNA DNA dNTPs, PCR
MgCl2 PCR , ,
(Henegariu e al, Henegariu  (1997) Markoulatos (1 2002)
1997; Markoulatos e al, 2002) TagDNA , dNTPs
) MgCh -207C

o
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MULTIPLEX PCR APPLICATION IN MICROSATELLITE OF HALIOTIS RUBRA

LI Zhong Bao, Appleyard Sharon A", Elliott Nicholas G
( Fisheries College, Jimet Unwersity, Xiamen, 361021; CSIRO Marine Research, GPO Box 1538, Hobart,
Tasmania 7001, Ausralia)
“( CSIRO Marine Research, GPO Box 1538, Hobart, Tasmaria 7001, Austrdia)

Abstract Multiplex polymerase chain reaction (multiplex PCR) is a variant of PCR in which two or more loci are
simultaneously amplified in a same reaction. The application of it would enhance largely the gene ic research on fish-
ery resource and management .

An efficient multiplex PCR requires generally a sirategy to optimize reaction conditions. For a successful mult
plex PCR assay, it is important that the cycling temperatures, concentration of MgCh, relative concentration of the
primers, concentration of dNTPs, concentraion of PCR buffer, and the amount of template DNA and Tag DNA poly-
merase.

Eleven microsatellite loci screened (HOS, G04, D03, BO4, A0S, A09, GOI, HI1l, CmiHr2. 23, CruHrl . 24
and CnrHr2. 30) were used. Single-locus PCR protocol is the same as multiplex PCR protocol described below, e
cept that it uses only a single primer pair. Loci for multiplexing have consistent amplificaion conditions ( annealing
temperature and MgCl concentration), allele length distributions tha do not overlap, similar product intensity, and
different fluorescent colour of their primers. We divided eleven sareened microsatellite loci into three groups for mult-
plex PCR. The first group contained four loci (HOS, GO4, D03 and BO4) ; the second group had four loci (A0S,
A09, (Ol and H11) and the third one, three loci ( CnrHr2. 23, Gmfrl. 24 and Gmdr2. 30).

Multiplex PCR amplificatiors were performed in a total volume of 25H. All loci were amplified in a mutiplex
PCR reaction containing 2. Smmol/ L. MgCl2, 0. 4mmol/ L. dNTPs, 2. 5Hl 10 x PCR gold buffer (which contains
15mmol/ L Tris-HC1, 50mmol/L KCIl, pH 8.0), 0.25 units Tag DNA polymerase, 0. 84mol/ L. primer mixed for
ward and backward for the first and second, or 0. 6Hmol/ L. primer mixed foward and backward for group three, and
21 1/ 10 dilution of template DNA.

All PCRs were conducted in GeneAmp PCR System 9600 thermal cycler. For group three, the multiplex PCR
conditions began with an initial denatura ion step of 10 min at 94 C. Amplification included 10 cycles of denaturation
at 94°C for 30s; annealing at 60 —55 C for 30s, dropping 0. 5C per cycle; and extending at 72 C for 1min, fot
lowed by 25 more cycles of denaturaion at 94 C for 30s; annealing at 55°C for 30s, and extending at 72 C for Imin.
The PCR conditions ended with a final extension step of 10min at 72 °C. For the first and second groups, the mult
plex PCR nditions began with an initial denaturation step of 10min at 93 'C. Amplification included 35 cycles of de-
naturation at 93 C for 30s, annealing at 55 C for 30s, and extending at 72 C for Imin. The PCR conditions ended
with a final extension step of 10min at 72 C.

Samples were run on an ABI PRISM'™ 377 DNA Sequencer, and genotypes were determined using Software
GenoScan' . The results showed that loci were separded well in three groups: from top to bottom, for Group one:
HOS8: blue; B04: yellow; DO3: green; GO4: blue; as well as for Group two members Group two: AOS: blue;
A09: green; HII:yellow; GOI: yellow, and Group three 2. 30: green; 2.23: blue; 1.24: yellow.

Multiplex PCR is a rapid and convenient method for wide application in genetic studies. In general, multiplex
PCR is an advanced technique that can significantly reduce the time and cost associated with microsatellites analyses
in abalone in our case, and also increase the efficiency of appardus associated with microsatellites analyses and i
prove the quality and quantity of loci coamplified.

Key words Microsaellites, Haliotis rubra, Multiples PCR, TouchDown PCR



