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1997 (Fenneropenaeus 2h ,
chinensis) , s
2003 “ | 5
) , 1.3 DNA
(] SRAP DNA (2]
(bulk segregate analysis, BSA) ND1000 DNA
“ | pH , 160 ng/puL
, 1.4 SRAP
: [13-14] SRAP
10 I Yy 1
SRAP-PCR Eppendorf
1 Mastercycler epgradient S PCR ,
DYY-10C
1.1
2008 “* [ SRAP :20 uL
51 , 1.0 UTaq , 2.0 mmol/L Mg**, 40.0 ng
DNA, 0.125 mmol/L  dNTP 0.4 pmol/L
(85.45+1.21) mm,
(8.75+0.95) g SRAP-PCR : 94°C 5
12 min; 5 :94°C, 1 min; 35°C, 1 min;
2008 7, S0 72°C, 1 min 35 :94°C, 1 min; 50°C, 1
, min; 72°C, 1 min 72°C 10 min, 4°C forever
, 3d , PCR , 4 L Load-
NH,CI 64 ing Buffer(10 mmol/L EDTA [0.5 mol/L,pH8.0],
mg/L, pH NaOH pH 98% , 0.025% , 0.025% )
9.2, , 24 h 1 , 5 uL PCR 8%
&1 SRAP3I¥MIHSRFT
Tab.1 Number and sequence of SRAP primers
(537 (5-3))
forward primer sequence(5'—3") reverse primer sequence(5'—3’)
Ml TGAGTCCAAACCGGATA El GACTGCGTACGAATTAAT
M2 TGAGTCCAAACCGGAGC E2 GACTGCGTACGAATTTGC
M3 TGAGTCCAAACCGGAAT E3 GACTGCGTACGAATTGAC
M4 TGAGTCCAAACCGGACC E4 GACTGCGTACGAATTTGA
M5 TGAGTCCAAACCGGAAG ES GACTGCGTACGAATTAAC
M6 TGAGTCCAAACCGGTAA E6 GACTGCGTACGAATTGCA
M7 TGAGTCCAAACCGGTCC E7 GACTGCGTACGAATTCAA
M8 TGAGTCCAAACCGGTGC ES8 GACTGCGTACGAATTCTG
M9 TGAGTCCAAACCGGTAG ES8 GACTGCGTACGAATTCGA
M10 TGAGTCCAAACCGGTCT E10 GACTGCGTACGAATTCAG

Ell GACTGCGTACGAATTCCA
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800 V 30 min, 1 000 V 90 PCR , PCR 8%
min , 10% R
, 1
bp MSTSTSTSTSTSTSTSTSTST
1.5 BSA
1000
900
25 10 uLDNA 09
, u 700
110  SRAP 600
DNA PCR , BSA  (bulk 500
segregate analysis gene pool) , 400
300
16 SRAP-PCR
BSA DNA SRAP-PCR R
DNA 200
SRAP , SRAP
30
1.7 100
1 SRAP BSA
OMEGA M: 100 bp DNA Marker; S: ; Te ;
DNA M S T 1 .
Fig.1 Banding patterns of BSA analysis via some SRAP
SRAP-PCR s , primers
TIANgen M: 100 bp DNA Marker; S: Sensitive DNA pool; T: Tolerant
g DNA pool; Arrow showed special SRAP band each group of S,
DNA pMD-18T s T band as BSA analysis of one SRAP primer combination.
TOP10 , LB ,
, , 110 77
SRAP , , 102 pH
Ecol Sal )
, 100~1 500 bp ,
Blast 1000 bp
2.3 SRAP
2 BSA
2.1 DNA SRAP ,
60 ( 2) 77
DNA , 2% DNA 1155 ,
, 100~1 500 bp , 1 000 bp
2.2 BSA SRAP-PCR 6 ,
, pH 0.52%, (
110  SRAP ,
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; , )5, 1 3
102 pH 1530 Michelmore!'™ (BSA)
) 7 pH
, 0.45%,
> 2 BSA
2.4
, SRAP
DNA o , ’
¢ 3 BSA ’
, 166~571 [16]
bp SRAP
GenBank, GU570681  GU570686 , (
(2 pH RAPD AFLP )
104~1 093 bp GenBank
GU570687  GUS570693(  2) NCBI
BLAST pH SRAP
( ), SRAP
15%),

2 SRAP
M: 100 bp DNA Marker; S:

(M2E4, M5E4)
;T ;
Fig.2 Some special bands amplified by SRAP primers(M2E4, M5E4)

)

M: 100 bp DNA Ladder Marker; S: Sensitive group; T: Tolerant group; Arrows showed special SRAP markers.
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MIOE7-1 M M6EG6-1 M6E6-2 0.45%, 104bp 1093 bp
' L et pH :
e
R T Teeye e ve .
000 bp
00 bp
00 bp ’
0bp
300 bp : 50%~60% SRAP
©.200 bp PCR
T 100 bp T
SRAP
1
3 DNA ’
( 4 ) - MI0E7-1, M6E6-1, , 3~4
MO6E6-2; M 100 bp DNA Marker; , ,
13 BLAST
Fig.3 Some restriction enzyme digestion of special plasmid
DNA >
From left to right (each 4 lanes from the same fragment) were 15%, RAPD
MI10E7-1, M6E6-1, M6E6-2; the middle was 100 bp DNA
Marker; the arrows mean the target fragment via restriction AFLP
enzyme digestion. [18-21]
F 2 PEANTIEEREXFRTIENRESNF >
Tab.2 Cloning and sequencing for some special markers pH ,
related to tolerance trait in F. chinensis
GenBank /bp ’ pH
primer GenBank fragment
no . . . ?
combination accessing no. length
1 MBSE3 GUS570681 166 >
2 M2E4-3 GUS570682 571 ,
3 M2E4-4 GU570683 480 SRAP
4 MG6E6-1 GUS570684 418
BLAST
5 MG6E6-2 GUS570685 243
6 M10E7-2 GUS570686 198 ’
7 MG6E2 GU570687 327 pH
8 M7E9-2 GUS570688 104 ,
9 MIE10 GU570689 1093 , ; ,
10 M2E2-2 GUS570690 377
600 bp NCBI
11 M2E4 GU570691 480
12 M4E8 GU570692 381 ’
13 M2E1 GU570693 269
SRAP )
SRAP BSA ,
(sequence characterized amplified region, SCAR)
b 6 b
, 0.52%, 166 ,

~571 bp 3 7 pH )
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Sequence-related amplified polymorphism markers related to stress
resistance traits in “Huanghai No.1” Fenneropenaeus chinensis

CHEN Huazeng'?, LI Jian', WANG Qingyin', HE Yuying', LI Jitao', DAI Fangyu', WANG Xuezhong’
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Abstract: The sequence-related amplified polymorphism (SRAP) molecular marker technique and BSA were used
to investigate molecular markers related to stress resistance traits in Fenneropenaeus chinensis. The markers,
which were based on differences between sensitive and tolerant samples, will be used to provide information and
tools for the protection of the F. chinensis germplasm resource and for molecular marker-assisted breeding. We
used 110 SRAP primers to screen for molecular markers. We selected 77 and 102 SRAP primers to screen ammo-
nia nitrogen and pH-BSA gene pools, respectively. According to the frequency and pattern of bands in the samples,
six markers associated with resistance to high ammonia nitrogen were selected; one from sensitive samples and
five from tolerant samples. These markers ranged in length from 166 to 571 bp. Similarly, seven markers associ-
ated with resistance to high pH were selected; two from sensitive samples and five from tolerant samples. These
13 genetic markers were cloned into the pMD-18T vector, transformed into Escherichia coli TOP10, and se-
quenced. The sequence data has been submitted to GenBank under the accession numbers GU570681-GU570693.
Sequence and BLAST analyses showed that there was low similarity (<15%) between the markers and known
functional genes, indicating that these markers are tightly linked to stress resistant traits but are not functional
genes. Further research has been carried out to validate these results. These markers can be used to screen for
stress resistance traits in F. chinensis, and provide a valuable tool for marker-assisted selection breeding.
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