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20 , (2008) 1), 72°C 90s, 35 ,72°C 10min
(Perca fluviatilis) PCR 1.5% 105
) (Sequeira et
al, 2005; , 2012) (Ctenopharyngodon 50 104—271bp 8%
idellus) (Hypophthalmichthys molitrix) 50
(Cyprinus carpio) , ( Mg**
( )
, 2009; , 2011; , 2011)
(2016) 1.4
, (2017) 7 5 (FAM
, HEX TEMED)
30 DNA PCR ,
10pL : Mix 5.0uL  50umol/L F
0.5uL, 50pmol/L R 0.5uL, 50ng/uL
, DNA 1.0uL ddH,O 3.0uL, PCR
, STR
, 1.5
PopGene
(allele frequency, P) (observed
1 number of alleles, N,) (effective number
1.1 DNA of alleles, NV.) (observed heterozygosity, H,)
2015 8 —2016 8 ( (expected heterozygosity, H.) (Yeh et al,
17.88g, 19.44cm) ( 1999) PIC-CALC
24.99¢g, 20.89cm) (polymorphism information content, PIC)
30, 90%
25mg, Ezup /
DNA x
, 100ng/pL 100%
1.2
DNA 2
, 2.1
105 , 105 ( 20
5—27 , 15—25 , 45 40 ) , 50
8—11 , 5—21 38
1.3 10 ,
30 DNA 10/20x100% = 50%, 14
, PCR 24uL, 14/45%x100% = 31.1%,
Mix 12.5uL, 50ng/ul. DNA 2uL, 50pmol/L 14/40x100% = 35%
1uL, ddH,O 7.5puL 94°C ER6
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Fig.1 The amplification results of Beijiang M. armatus using microsatellite primer ER6
: M  DNA Marker; 1—30 ER6 30
R1 BHEARHBPEBS SHMBIESIMESR
Tab.1 Information of 38 pairs of primers with highly polymorphism in M. armatus
(5'=3") (bp) (Tw)

BR2 RGCTTTGAATGAGACGOACAC can 104 s6
ERS RAGTTCATTGGCACCCTGAA @14 114 8
ERS T ACCAAAAAGGCAACCCTAGA (hons 109 59
RS RTAGCTGAGCGTGGTGCTTTA (G2 204 s
ERI0 RTCCCGATCCATTCAGAAGAC cano 174 7
ERIS RTGCACATITICCCCTCTTTC (a022 229 56
ERIS RAGACCTGGAGCAGCTTTCAA @DIs 137 36
ER22 RGGAGCACTGTGCAGACAGAA (caps 141 57
ER7 RGTGCTATCCGTGTGAGGGTT (o1 260 5
BR29 RATGTITTGCTGCTGTTGCTG e 152 8
SANI RGCACATGCAGACATAAACTGC. aTAs 112 7
SAN3 RCCTGGCAACAGTGGGATAGT aTAs 157 57
SAN7 RTCCGTGAAGAGTITCAGECT (AT 176 59
SANS RIGTGGGACAAAAGGAAGACCA (D11 122 ss
SANS RITGOATTATACAGCTGGGGG (AN 209 57
SANIS RACCACCATGTGGCCATITAT oo 2 57
SANIS RTGCCACAGOCTGTTGATAAT (TAn 212 s6
SAN17 F:AGCACAGCAACAGCAACAAC (CAG)9 15 56

R:CCCATAACACAGCAAAACAAAA




1 (Mastacembelus armatus) 177
(5'>3) (bp) (Twm)
aw m
SAN20 RTGACGACTGCTGCTGCTAAT (AT 236 56
saN21 RAAATGATAGATTCCCACAGGOG (©eT9 252 58
SAN23 RAATGATAGATTCCCACAGGGG (1609 155 58
SAN26 RTAAACGAATCAGICCCCGAC (TAA)S 196 56
o wm s
st RCGAAGCACATGAGAACCAGA (AAGA)I2 251 58
si2 RTGAAGGTCGTGACTGATTGC (ATAG2! 138 56
sto RCTTTCACCCGAGAGAAGCTG (eeay 168 60
s17 RICCTGGTTAAGGAATAAGGGGG (aTccy? 185 56
T T
s19 RTGGTAACTGATCATTTTTGTATITTCA (TATD)? 155 56
omar
st RGGTGTGTGOAGACTACGCCT (ATCA)S 234 60
o ow s
s RIGAATGACCATTGTGATGAATCC (GATOS 248 57
sus RACCTGIGACCCTGGTTAAGGA (aTCC)e 109 57
s120 RIATTTITACCAGTGGCACGCT (ATGO)s 142 56
si24 RiCAGCGCTGTAGAACHTTGETT (TGAN)S 177 8
sizs RAIGAATCGTTGTGTGICAGGAA (ATGG)3 265 57
2.2 104—271bp;
1.544—12.766; (Ho)  0.233—1.000;
0.358—0.937; PIC
10 , 30 , 0.311—0.916
, 30 235 , s (N,) (Ne)
S12 20 ; (H,) (H,) (PIC)
3—20, (9.500) 7.833 4.008 0.873
(6.000) (8.000) R 0.702  0.649,
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0.606) 30
(PIC=0.735) (PIC=0.605) (PIC= 2

F2 30 MR ID 2SI LT RHR K RISHAY IR E 2 AF 1T

Tab.2 The 30 pairs of the primers on the assessment of genetic diversity of Beijiang River population

(Na) (Ne) (H,) (H.) (PIC)
ER2 8 2.765 1.000 0.649 0.578
ER5 8 4.813 1.000 0.806 0.768
ER6 8 4.380 0.967 0.785 0.741
ER9 8 3.750 0.967 0.746 0.696
ER10 9 5.294 1.000 0.825 0.787
ER15 5 2.965 0.667 0.674 0.622
ER18 15 10.112 1.000 0.916 0.893
ER22 14 7.807 1.000 0.884 0.859
ER27 10 6.949 0.944 0.868 0.840
ER29 10 2.760 1.000 0.647 0.570
SAN7 6 2.880 0.833 0.664 0.615
SANS 6 3.377 0.467 0.716 0.667
SAN15 6 3.377 1.000 0.7158 0.657
SAN16 5 2.605 0.700 0.627 0.574
SAN17 7 3.285 0.967 0.707 0.643
SAN19 4 2.643 0.967 0.632 0.557
SAN20 10 3.352 0.933 0.714 0.676
SAN21 7 3.529 0.967 0.729 0.670
SAN23 5 2.280 0.967 0.572 0.467
SAN29 4 2.400 0.733 0.593 0.530
S11 9 5.788 1.000 0.841 0.806
S12 20 12.766 1.000 0.937 0.916
SI6 7 2.922 1.000 0.669 0.598
SI10 7 2.368 0.767 0.588 0.533
SI11 7 3.103 0.867 0.689 0.623
SI12 6 2.456 0.633 0.603 0.558
SI117 8 2.683 0.933 0.638 0.570
SI18 4 1.544 0.233 0.358 0.311
S120 8 2.532 0.733 0.615 0.567
SI24 4 2.765 0.933 0.649 0.565
2.3 0.367—1.000, 0.822; (He)
0.318—0.862, 0.509 PIC—CALC
, PIC 0.283—
6 30 0.847, 0.572, SAN16 PIC ,
PopGene 18 0.283, SI2  PIC , 0.847
, ., 18 ,
2—20, , (PIC=0.627)>
6.722, SAN21 2 , (PIC=0.584)> (PIC=0.506) 18
SI1 20 , 3,

1.455—7.258, 3.224, (Ho) 4



(Mastacembelus armatus)

179

Tab.3 The 18 pairs of primers on the assessment of genetic diversity of Lancang River population

=3

18 X1 T2 5| ¥ %3 i 56 ST 8% 0 K U 8K Y 12 4% & A 1T 4

(Na)

(Ne)

(H,)

(He)

(PIC)

ER2
ERS5
ER15
ER18
ER22
ER27
SAN7
SANS
SANI15
SAN16
SAN17
SAN21
SI1
SI2
S16
SI10
SI11
SI18

3.509
2.980
3.543
5.522
2.715
2.195
3.056
4.511
1.822
1.484
2.885
2.000
5.769
7.258
2.941
2.490
1.901
1.455

0.867
0.933
0.933
0.767
0.800
0.967
0.933
0.967
0.567
0.400
0.967
1.000
0.900
1.000
0.900
0.867
0.667
0.367

0.727
0.676
0.730
0.833
0.642
0.554
0.684
0.722
0.459
0.332
0.664
0.509
0.841
0.862
0.671
0.609
0.482
0.318

0.663
0.605
0.673
0.796
0.582
0.445
0.617
0.750
0.414
0.283
0.598
0.375
0.819
0.847
0.618
0.531
0.401
0.285

x4 FREBRZCFIMBILENBABEFEREITHEERER

Tab.4 Comparison in the result of assessment on genetic structure of the two populations in different repeat motif microsatellites

(Na) (Ne) (H,) (H.) (PIC)
10 9.500 5.160 0.954 0.780 0.735
10 6.000 2.973 0.853 0.667 0.606
10 8.000 3.893 0.810 0.659 0.605
10 7.833 4.008 0.873 0.702 0.649
6 6.167 3.411 0.878 0.694 0.627
6 5.833 2.626 0.806 0.562 0.506
6 8.167 3.636 0.783 0.630 0.584
6 6.722 3.224 0.822 0.629 0.572
, (2016)
3 (2013) (Acrossocheilus monticola)
3.1 , 163 18
, 11.04%
DNA
, 105 30 s Ellegren(2002)
, PCR , R 30
5 50 15—19 , 8—9
38 , 5—7
) 36.2%, (2009) (Anguilla japonica)
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PCR 55 (2012)
DNA >
3.2 H,
He b 2
(2016) ,
) ) (Coilia macrognathos Bleeker) (C.
0.735 0.627; , idellus) (Squaliobarbus ourriculus) fif]
0.605  0.584; , 0.606 (Erythroculter ilishaeformis) (Monopterus albus)
0.506 , (Odontobutis potamophila) ,
, Brenner  (1993) >

(Crooijmans et al, 1997; Maguire et al, 2000; Toth et al,

2000; Serapion et al, 2004) , Weber(1990)
, 12 ,
PIC;
16 , PIC 0.5 ,
19 ,
PIC 0.5,
, PIC>0.5 ,

; 0.25<PIC<0.5 ;
PIC<0.25 , (Botstein et al,
1980), Feresu-Shonhiwa (1998) PIC>0.70

) 30
28 ,
93.3%, 8 (ER5 ER6 ERI10 ER22 ER27
SI1 SI2) PIC>0.7, SI2 PIC  0.916;
2 SAN23 SI18 PIC 0.311—0.467,
PIC>0.25, , 6.67%
30
7.833, 18
6.722,

(N, N. H, H, PIC)

>

33
N, N. H. H, PIC
(Hearne et al, 1992; Diwan et al, 1997,
, 2009) , (2005)
R (2013)
(4.
monticola) ,

(Schlétterer et

al, 1992; Hite et al, 1996) (2009)

, ER5 ER6 ER10 ER22 ER27
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SI1 SI2
( , 2011),
i . 2006.
2. : , 498—499
. 2012.
, , . 2012
DNA
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. 1991,
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, , . 2009.
202): 117—121
. 2011. 5
s R , 2013.
,32(2): 161—166
R s , 2008.
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, i , 2016.
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SCREENING AND CHARACTERISTIC ANALYSIS ON
DI-/TRI-/TETRA-NUCLEOTIDE-REPEATED MICROSATELLITES
IN MASTACEMBELUS ARMATUS

FANG Zu-Ye', CHEN Xiao-Dong', WU Yong-Shi', TAN Jie-Rong', ZHANG Wei-En',
WANG Zheng-Yu', LIN Ting-Ting', ZHA Guang-Cai’, SHU Hu'

(1. College of Life Science, Guangzhou University, Guangzhou 510006, China; 2. School of Food Engineering and Biotechnology,
Hanshan Normal University, Chaozhou 521041, China)

Abstract Thirty individuals of two wild fish Mastacembelus armatus populations from Beijiang River (BJP),
Guangdong (average body weight 17.88g, and average body length 19.44cm) and from Lancang River (LCP), Yunnan
(24.99¢g, and 20.89cm) were sampled to study the reduced-representation genome sequencing, from which 105 pairs of
microsatellite primers were developed and were of di-/tri-/tetra-nucleotide-repeated microsatellite (the number of repeat
was six or more, and 50 pairs (47.6%) of them yielded steady amplifiable primers. In addition, we found 38 microsatellite
loci who had high polymorphism, from which we randomly selected 10 and 6 pairs each from the three types of repeat from
BJP and LCP, respectively, to study the genetic diversity. Result presents that: (1) the efficiency of screening the
di-nucleotide-repeated microsatellite primer was 50%, while that of the tri- and tetra-nucleotide-repeated ones was only
31.1% and 35%, respectively. (2) The average polymorphism information content (PIC) was higher in BJP (0.649) than
LCP (0.572). We detected 235 alleles from 30 microsatellite loci in BJP and 93.3% of them were in high polymorphism
level, while 120 alleles in 18 microsatellite loci in LCP and 66.7% of them were in high polymorphism level. (3) The
di-nucleotide-repeated microsatellite markers in the two wild populations presented greater values of five polymorphic
indexes than tri- or tetra-nucleotide-repeated ones. The above-mentioned findings indicate that di- and tri-nucleotide-
repeated microsatellites are more effective in screening and more polymorphic than those of the tri- and tetra-repeated. BJP
showed higher genetic diversity than LCP. The primers screened in this study could provide a reference to analyze genetic
diversity among different populations, to establish their genetic linkage, to determine genetic relationships etc., and lay a
solid ground for the protection of germplasm resources of M. armatus.

Key words Mastacembelus armatus; microsatellite; di-/tri-/tetra-nucleotide repeat; polymorphism
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