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1
1.1 DNA 2000 10
11 (2000 L-101, 2000- R-301, 2000-R- 101, 102, 201, 202, 302, 303, 304, 305,
401) 20001101  2000-R-301 8 (AF1,A1-2, ..., ALS), 2001 12
200+ 1-9, 2001-R- 8 5 (B1,
B2, ... B)5) L ,R
, 80% . CTAB DNAP!
1 14
Tab. 1 The amplification conditions and results of 14 Shovelnose sturgeon microsatellite primers tested on Chinese sturgeon
Primer GenBank Repeat motif Annealing Ten PCR results PCR product Allele
Accessbn perature (Ta C) size( bp) mumber
Spt 16 AF276124 (TG) 57 P/F 190—217 —
Spk27 AF276135 (CA),, 57 M/ G 270 1
Spt42 AF276150 (TC) 4 60 M/ G 200—250 2
Spt 54 AF276162 (GA) 5 63 P/F 200—250 —
Spk 100 AF276169 (TCTR),, &0 P/G 147—190 11
Spk 104 AF276173 (TCIR) 12 58 Y 309—500 —
Spk 106 AF276175 (GATA) &0 P/F 180 —240 —
* (TAAA) o( GAAA),
Spk 114 AF276183 (TCTA) 4 38 P/P — —
Sph 116 AF276185 (TATC),5(TAGC)  TATC) , 60 P/P — —
Spk 123 AF276191 (CTAT),, 52 Y 210—270 —
No
Spt 163 AF276205 (GATA) 1y 8 P/F 160—217 —
* (GATA),
Spk 168 AF276210 (TATC) 3 58 P/G 201309 6
Spk 169 AF276211 (TAGA) 59 P/ P — —
Spk 1700 AF276213 (GAT) 5(ATAG) 58 P/F 190—309 —
" (GAT) 10(ATAG ) 15
: M: : P( ): ;Y :G: i F: , stulter band ;
P: . ("): . (—):

Notes: M : monanorphic; P (before/ ) : polymorphic; Y: norr specific/ did not amplify i al individuals; G(good): Product amplificr
tion is mnsidered good with clear and sharp alleles without stutter bands; F(fair) : alleles were clear but stutter bands existed; P(poor):
multiple bci amplified or individual alleles could not be distinguished although product amplification was evident; asterisk( ™) : the repeat
motif had been found in Chinese sturgeon; (—): uncertainty. PCR products sizes were estimaed by pBR322 DNA/Msp I Markers.
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1.2 McQuown . s
21 (Spk 16, Spt27, Spl42, Spl-54, Spl-100, Spk 101, Spk 102, Spk 104, Spk 105,
Spl106, Spl-113, Spl-114, Spk116, Spk117, Spk123, Spk 163, Spl-168, Spl169, Spk170a,
Spk 173, Spl- 176) DNA PCR
, 2 Ob PAGE
1.3 PCR PCR GeneAmp 2400 PCR : 2HL,
10 % buffer( Bio star ), MgCh 1. Smmol/L, 3. SHI.  dNTP ( Promage ,
1. 25mmol/L),  2HL 6Mmol/ L ,0.51 Taq (Bio
star , 2U/HL), 10- 15ng DNA , 20HL, PCR
UC 4min, :94°C 50s( 1) 40s,72°C 40s, ;
72°C 6min 10ML 1ML EB 4%
Metaphor ,  0.5xTBE , 5V/ an 2— 3h
,  Bio-Red pBR322 DNA/
Msp I Markers( )
1.4 PCR T PCR QLAGEN
(QIAquick™ Gel Extraction Kit) T
pMD 18T vector 10HL 100ML
Topl0 el
1.5 DNA MI3F(- 47), ABIPRISM™
1.6 PCR (7=, Primer premier 5.0 (PREMIER
Biosoft International)
1.7

Clustal X v. 1. 81! ,

2
2.1
21 DNA
: , 14
67%), 10 ( 48%)
Spk100  Spk168 2 ( 9.5%)
: SpE100 10
Spt168 10 6 .2
( D
Spk100  Spk168 12
PCR

Spl - 16, Spk 54, Spl- 106, Spk 163, Spk 1700)

Genbank

PCR ,
PCR

1

Spt 104,
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M L-9(d) R-&{%) B-l B-2 B-3 B-4 B-5 R-102 R-201 Al-1
§ ———— e — . -
— = _— == - T —
Spl-100
M Al-8  Al-T Al-6 Al-5 Al-4 Al-3 Al-2 Al-] ¥
- r— | — — —_— — —_—
- - - T _
= T = B - — = ..
Spl-168 ==
1 Spk100  Spk 168
Fig. 1 Electrophoretic pattems of PCR products amplified by two primers in Chinese sturgeon
M: Marker; 2 : Mother( R 301), & Father(I- 101) , L: Male,
R: Female; B n or Ak n: Offspring
Spk123) ( Spk114,Sp116, Spk169) , (
Spl-27, Spl-42)  Spk27 , , Spl-
42 s s
2.2
: : Spk 106, SpF123, Spk- 163 Spk170a
4  PCR s Spl- 123 s
Primer Premier 5. 0 Spk 106, Spk 163  Spl-170a
, Spl 106a, Spk 163a Spk170b(  2) PCR
s Spl-106a Spl-106 Stutter band , )
(2);  Spt163a  Spt170b, ,
Spl-163a PCR ,  Spl-170b
(2
Spk106a  Spk 106 ( AAC)2 (TAAA)o
(GAAA) 4, Spk- 106 (TAGA) 1 Spk- 106a
, As100  SpF163  Spk170a
) Clustal X v. 1. 81
) , 44.90%

(Spt 123), 4. 07% ( Spt 106) , 0. 59% (Spk163)  1.75% ( Spk 1700)
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6
2
Tab. 2 The characteristics of three pairs of microsatellite primers redesigned for Chinese sturgeon
Primer Repeat mot#  Produd size ( bp) (Ta) C Primer sequence (5-3)
Forward (upper), Reverse (lower)
As 100 (AAC) 5(TAAA) 4 171(210) 38 GGGAGAAAACTGGGGTAAA
Spk 106a (GAAA) , CCAAAAGAAGAATGGTAGACGG
Spk 1@3a (TATC) 7 159(169) 58 TGCITGTAAACTGCCCCAC
GTTCTTACACGCCGAGTCT
Spt 170b (ATCT) ,(ATC) ,, 247(247) 0 CACCAGACACGGCAGATTTC

GGACGCAGTAGACAGGCTTT

produced by original primers.

Spl-170a
Spl-170b
Spl-106
As-100

M

| = Il |

s

G

Bi

é

N

Ga

(=9

-

The data bracketed in the third column are the products size

2

2 Al-l Al2  Al3 Al4 ALSS R-101 R-102 R-201

=

? R-102 R-201 R-202 Al-2 Al-3 Al-4  Al-S  Al-6

— ——
-— . = == -

=R — om W ogn T
— —— Py —~ — — N —
g Al-l Al-2  AI3 Al<4 R-102 R-201 R-302 R-303 R-304
2 Al-2  Al-3 Al4 AlS  Al6  R-102 R-201 R-202
T — —— — — ! -_— —

Fig. 2 Comparison of PCR results generated by two redesigned primers (Spk 170b& As 100) and o original primers

(Spk 1700 & Spk 106) in Chinese sturgeon.

Mother(R-301) , & Father(Ir 101) , R: Female; Al: Offspring
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3
DNA (GENBANK, GDB, EMBL ) ,
DNA PCR
21 , 67% PCR , 48%
M dQuown
108 , 65% , 80%
68%, 2%, 58% , 41%"*! 11
, (55%) 5
(45%) ! 11 82% ,
9% 8%, W% ,36%  65%' " ,
Primmer
[10,11]
DNA
McQuown , 108
, 9.2%,22.2% 11%,
9.5%, , 31.5%
’ [ 10, 12- 15] [ 11]

’ , Stutter
band Stutter
band, 3

, Spk106a  Spk170b Stutter band 3 Spk 163a
PCR , Stutter band (2/3= 66. 7%)
3 DNA ( Spt 106:
4.07% ; Spt 163: 0.59% ; Spk 170a: 1. 75%) ,
2 2 7 2
3 ) 2
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Tab.3 The chamcters of seven applicable miaasatellie primers in Chinese sturgeon
Primer  Original Repeat motif Primer sequence (5-3 ) (Ta'C) Range of  Allele Data
primer Forward product mmber  source
source Reverse size (bp)
Afir 39 [1] (GIT) TTCT GAAGTTCACACATTG 58 110—123  4(6) (4]
ATGGAGCATTATT GGAAGG
Afir 54 ( GATA) 6(GA CTCTAGTCTTTGTTGATT ACAG 58 160—180  5(55) [3l
CA) 4 CAAAGGACTTGAAACTAGG
Afir 68 (GACA) 13 TTATTGCATGGTGT AGCTAAAC 58 110—160  11(52)
AGCCCAACACAGACAAT ATC
SE100  [2] (TCTR) CCATGCCTGIT CATAATT GITC 60 147—190  11(10) Results of
TTTTCACCATTGGGTGIT CA this study
Spt 168 (TATC) CACTGATT CGCT ACAACCGT 57 201—309  6(10)
AGAAGGACTT GCAGT CCGAA
As 100 (AAC) ,(TAA GGGAGAAAACT GGGGTAAA 58 123—190  8(10)
A) o(GAAA) 4 CCAAAAGAAGAAT GGTAGACGG
Spk 170b (GAT) | ATA CACCAGACACGGCAGATTTC 60  201—404  11(10)
G) 15 GGACGCAGTAGACAGGCTTT

[1]

[2]

[3]

[ 4]

[5]

[6]

[7]

[ 8]

[9]

The bracket numbers in allele number wlumn are the number of individuals of Chinese sturgeon tested.
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APPLICABILITY OF MICROSATELLITE PRIMERS DEVELOPED
FROM SHOVELNOSE STURGEON IN CHINESE STURGEON

SHAO Zhao jun, ZHAO Na, ZHU Bin, ZHOU Fea lin and (HANG Jiarrbo
( Institute f Hydrobiolagy, The Chinese Acudemy o Sciences, Wuhan 430072)

Abstract: Twenty one pairs of microsatellite primers developed from shovelnose sturgeon
( Scaphirhynchus platorynchus) were tested on Chinese sturgeon (Acipenser sinensis). About 67%
(14 loci) of the S. platorynchus primers amplified successfully with 48% ( 10 loci) being polymor-
phic. However, only 9. 5% (2 loci) of these primers ( Spk 100 & Spt168) produced clear and
sharp products without stutter bands. Several amplified fragments produced by four pairs of the rest
primers, which generated stutter bands in Chinese sturgeon, were sequenced. One of these four loci
(Spk123) was proved without repeat motif. Then, the other three, Spt 106, Spt163, and Spl-
170a, were redesigned with Primer premier 5.0 software and renamed as Spl-106a, Spl-163a, and
Spl-170b. Further amplifications using these primers in Chinese sturgeon showed that Spt 106a and
Spl-170b could give clear and polymorphic bands without any stutter, but SpF 163a did not get any
bands. Moreover, motif sequences obtained by both Spl-106 and SpF 106a in Chinese sturgeon are
the same but differ to those in shovelnose sturgeon. It seems that the redesigned primer Spl 106a
could be a species specific primer for Chinese sturgeon, and we finally renamed it as As- 100. This
result indicates that it is viable to obtain speciesspecific microsatellite primers by redesigning from

the primers of related species.

Key words: Acipenser sinensis ; Scaphirhynchus platorynchus; Microsatellite primer; Primer redesign



