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Tab. 1 Microsatellite primers, repeat motif sequence, primer sequences, annealing temperature, and fragment length
used in this experiment

(5'-3") (bp)

fms32 ACACCGCTCAATGCAAACTC 148 61
AATGTGGCGGCTACTTTCAG

fmsS7 CCAGCACAGGCACTTCAGAT 158 60
ATTCTGAGCATCCGCATTGT

fms75 GGCTTTACCGAGGTGTTGAG 123 62
TGGAATCTGTGCCCTCATCT

fms89 CGTCATGATCCAACACAAGA 319 62
CGCACACATACACGAGTTCA

fms106 TCTACGGCGGACATCTCTTC 355 63
CTCCGCGCTCTAAAAGTCAG

fms118 ACTGGACCCTGTGTTGCTCT 355 62
CCTCAGTGGTGCCAGTGTAA

f1001 AAACCTAAGCTGGAGGCTCA 295~300 61

AACTGACTGATTGGACAACACG

f1050 ACGTGTACGTGTGCTTCAGG 360~395 55
CCATGATGCCTTTGATGATG

f1148 GGCAAGGAGCTGGCTTATGT 165~180 58
CATCCCAGCGTCACTACTCA

f1160 AGACACTGATGGTGCCTGTG 165~175 60

CGTAGCAACGAGACGAACAA
f1497 CACCTGCCCGAAAGTTTAAG 170~182 58
TGAAAGCCCAAGAGAGGAAA
f1505 CGTCAGGGAGAAGACGATTC 360~395 59

TCGTGAAGATGGTCCACAGA
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(5"-3") (bp) (C)
1637 CCTGAAGCACACACTGCAAG 200~208 60
CCTGATGACACCTGCTCTGA
1690 TCCTCCAACTTCACGCTCTT 220~235 59
AGGTACTTCTGGACCGCATC
f1691 GTTTTGCAGCACGAGTGTGT 175~195 59
GCATCCAGGCAAGGATTAAA
f1781 TTTTCTTTCACACCCCGAAC 181~202 57
CCCCACTTCCCCTCTTTTAG
TOGO1 AACACCTCCACCTGCTTGCT 280~290 54
ATTGCCCAGTTGACTTTCC
TOGO02 CACAAGGTGAGGACAAAGAC 155~165 54
TTGGCAACAGTTAGGTAGGT
TOGO3 TCGGTGATGATCGGTGAC 280~290 57
TAAGCTCTGAGCCAAAAGG
TOPO1 AAAAGAATGCTTATCCTG 200~225 52
TTACTTGTGACCTGCGT
TOPO02 TCTTCTTGCTATTTTGCT 260~300 54
ATGAGTCTGGTCCTGCT
TOPO3 TCCGCTATCACATCTATCT 155~175 53
CATGATGCTCCTGGAAAAT
fmsl15 CTGGCATAACTGATTAGGCTGT 165~175 60
ATAGCTGACAGCACGGGAAC
fms43 GTGCCCACAAAGATGGAAAT 120 60
TCCTTGGCAGAGTCAGTCCT
TOb10 ACCCACTCCGTCCTTCCT 310~380 61
TCAACCGCCCTTCCAACT
f169 CTCCCACGCAAGCAGTCA 280~300 60
CTCAGTATCAGGGGTCAAAGAAAT
362 TTACACTGGCCAAACAACTCTG 398~405 60
GGCCTATAGGACCTCTGGACT
f1372 GAGGACATCCGATCACATCC 212~240 60
CCCTGCAGGAGGAATACCAG
f1497 CACCTGCCCGAAAGTTTAAG 170~182 58
TGAAAGCCCAAGAGAGGAAA
s 1 pL (50 ng/pL) taq 0.2 uL(5 U/uL)
DNA , 50 ng/pL, —20°C 10 uL PCR (95°C5 min),
30 ( 94°C30 s 30s 72°C30 s),
1.3.2 BSA PCR (72°C10 min), 4°C) 85
F S fifi 30 , F PCR , 8%
10 uL DNA F , u7;
85 F
S s : buffer 1.4 uL 1.3.3 PCR
dNTP 1.2 uL (mmoL/pL) 0.6 uL(10 pmol) ,
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Fig. 1 The amplified bands from BSA analysis for 14 mi-
crosatellite loci
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#x2 FAMSAANRMAWERFMERRRFITR

Tab.2 Frequency of each site of 12 pairs of primers of F and S groups

(%) (%) (bp)
TOPO1 15/30 50.00 8/30 26.67 225
TOPO3 3/30 10.00 19/30 63.33 155
TOGO1 6/30 20.00 16/30 53.33 210
TOGO02 14/30 46.67 8/30 26.67 270
Tob10 5/30 16.67 11/30 36.67 310
fms15 2/30 6.67 10/30 33.33 165
fms75 2/30 6.67 13/30 43.33 130
fms89 10/30 33.33 1/30 3.33 310
f169 8/30 26.67 4/30 13.33 160
362 17/30 56.67 22/30 73.33 230
f1372 15/30 50.00 9/30 30.00 245
f1497 8/30 26.67 13/30 43.33 200

2 fmsl5 fms75 F S PCR
Fig. 2 PCR-amplified bands of microsatellite primers fms15 and fms75 in F and S groups
M. DL500bp ; F. ; S.

M. DL500bp DNA marker ; F. fast; S. slow

(4 B RLEE R R LA 0 33.33%; fms75
F S
TOP03 TOGO1 fmsl5 6.67% 40.00%
fms75 fms89 5 o o
, : £1497 ’ ’
fmsl5  fms75
i , -0.411 -0.384,
15 5 PCR .
, 7 3 fmsl5 fms75
( 4) 4 s fms15 PCR (
F S )

20 /2016 /40 / 10



WRIRE REPORTS

#3 WIEMSSRYEFERKERIEKERMES T
Tab. 3 Correlation analysis between microsatellite loci
and faster—slower trait of Takifugu obscurus

Ir Sig.(2-tailed)/P

TOPO1 0.240 0.065
TOPO03 —0.553 0.000%**
TOGO1 —-0.346 0.007**
TOGO02 0.208 0.112
Tobl10 -0.226 0.082
fmsl15 -0.333 0.009%**
fms75 —0.423 0.001**
fms89 0.388 0.002%*

f169 -0.167 0.203

362 -0.175 0.182
f1372 0.204 0.118
f1497 -0.259 0.046*

s, (P<0.05); **. (P<0.01)

2.5 EFFEAE AR EWERRA A BLAST
po

fms15 fms75

R fms15

DNA fms15 :
TCTGGCATAACTGATTAGGCTGTAGCATGAATGT
AGCATGTAGCAAGAATGCCAGCATCCTCTTACG
GTGTGGAACACACACACACACACACACACACA
CACACACACACACACACACAGAGAGGGCTATC
CATTAGCGAAAGCAATCTGCAGTTCCCGTGCTG

F4 ERFMERRREMM EER DR HIDIH LI

3 fmsl5 fms75 PCR

Fig. 3 Amplified bands of microsatellite primers fms15 and
fms75 in confirmatory individuals.
M. DL500bp ; F. ; S.
M. DL500bp DNA marker; F. fast; S. slow

TCAGCTATA, NCBI BLAST
fil
: 98%, 3
(G-C C-G G-A);
RNA CXADR
fms75
DNA

Tab. 4 Statistical results of differential bands of individual banding patterns

%) (%) r Sig.(2-tailed)/P
TOP03 3/15 20.00 4/15 26.67 0.079 0.679
TOGOI 315 20.00 2/15 13.33 0.107 0.580
fins15 0/15 0 5/15 33.33 ~0.441 0.017*
fins75 115 6.67 6/15 40.00 ~0.384 0.040*
fms89 6/15 40.00 4/15 26.67 0.170 0.377

3 Wit [19-20] 21 g9
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Abstract: A population of Takifugu obscurus with significant growth differences was investigated for screening
molecular markers linked to growth traits, using SSR combined with bulked segregation analysis (BSA). Two gene
pools were respectively constructed using 30 DNA templates isolated from T. obscurus samples with significantly
different growth rates and then amplified by 85 pairs of microsatellite primers. The unique alleles were found in 14
loci. These 60 T. obscurus individuals were genotyped by SSRs. The results showed that loci TOP03, TOGOI,
fms15, and fms75 had a highly significant negative correlation with growth trait (P < 0.01), while fms89 showed
extremely significant positive correlation with growth trait (P < 0.01). The verification test using another population
of 30 randomly selected 7. obscurus with significantly different growth rates indicated that only loci fms15 and
fms75 were significantly correlated with growth trait, with correlation coefficients of —0.384 and -0.411,
respectively. Therefore, these two microsatellite loci with a significant linkage with growth traits could be used as

reference markers for marker-assisted breeding of 7. obscurus.
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