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G-SSR ; 7uL, 2xES Taq MasterMix 10uL, DNA 50ng,
(2016) 5 2 10pmol/L 1ul), : 95°C 2min
4 , 30 [ (95°C) (50—60°C)
, (72°C)  30s], (72°C)Smin
(2009) , PCR 6%
EST-SSR 90min( 150V) ,
s S Gel-Pro Analyzer 4.5
EST-SSR
( , 2015) , 1.3.3 1.3.2 ,
4 13 ( 1) HZHP CJKP
EST-SSR R BYHP THP4 s
1.4
14.1
1 SPSS 16.0 Kolmogorov-Smirnov
1.1 4
(GLM) 13 SSR
7 , 60 4 )
SSR ; ANOVA
SSR 4
F2 )
( BYHP) F2 ( 1.4.2 ,
HZHP) Gel-Pro Analyzer 4.5
F2 ( THP) F2 PopGen32 4
( CJKP) (Na)
30 (Vo) () (H,)
1.2 EST-SSR (He), (PIC) (Botstein et al,
1980)
13 EST-SSR  ( PIC:l—anBZ—nZI Z 287 P
1), i=1 i=1 j=i+l
1.3 REAE ,P; P i j
1.3.1 DNA n
4 Lynch(1999)  Nei 4
, 95% (S) (D) S§=2N,/
DNA - , DNA (N, + N,) s Nyy s Ny N,
(Thermo Fisher) x oy
R 100ng/ulL
-20°C 2
1.3.2 Zhang 2.1
(2012) , 13 ( 1) PCR 4
(TaKaRa) , PCR 20pL ( ,
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( , 2011); Kolmogorov- 1) 5
Smirnov , 4 « 3 , C10127
(P>0.05) ( 2) (P<0.01) (P<0.05); C19016
2.2 EST-SSR (P<0.05); C14847
, 13 ( (P<0.05); C12350
&1 EST-SSRIRIERIIMER(RXHE, 2015)
Tab.1 Information of the EST-SSR loci and primers sequence of S. chuasti
SSR (5—3") (bp) T,(°C)
F: CTGCACATGGCCAAGACTG
C5150 (AC), 217 56
R: TACCTGTGTGTCCCTTGGC
F: GTCGGGTCAGGCATTTAGC
C12350 (GGTT); 242 57
R: ACACCACCTGCCAGACTTC
F: TTGACCCACCAGAGCAAGG
C15209 (GT), 341 57
R: TCAGACAACCCTGTCGAGC
F: GCTGGTGCAGGTGGATTTC
C10127 (GT)s 377 57
R: GTGGGTGAGAAGCTTTGCC
F: TGTCACTGCGACCATCCTC
C5528 (GT), 383 60
R: CGATAACCGGGTAGCCCTC
F: GGGCTGTGATGGTTTGACG
C43527 (GCT)s 162 57
R: AGTATCAACCACCGAGGCG
F: TGATGGAGTGCACAGTCAAG
C14847 (GT)s 354 56
R: CTTGTCATTGGCGCTGAGG
F: GACGAGTCAGTGCGACAAC
C18691 (GCT)s 177 57
R: CTTTGCGTCTTCCTGGCTG
F: CTCGGGAGGCTTCTGGAC
9810 (GT)s 384 56
R: TCCGTTTGTGCCAACCATC
F: TCTTGTCTGCCGGTGAGC
C19016 (GT)s 427 56
R: GTGCTTGCGAGACATACTCC
F: GCGAAGGTGGATCATTGCC
C32533 (AC)s 184 56
R: TCTCGACCCTGAGTCTTGC
F: CCATGATCAACGCTGTGCC
C6340 (AGG)s 383 61
R: TCCTGGCTTCTTCCTCCAG
F: TGAGAACGGCTGCTACCTC
C29449 (ACC)¢ 388 57
R: GGTTGTTGATGGAGAACGGG
F2 MMEARE. Ak, AENMFSESS TR
Tab.2 The test of normal distribution in body weight, body length, body thickness and body height of S. chuasti
P
(kg) 0.5562 0.1024 0.9425 0.3667 0.32
(cm) 26.8654 2.7545 33.8747 16.3542 0.24
(cm) 4.6638 0.6543 6.0870 3.3075 0.20
(cm) 9.6878 0.9372 13.536 6.0546 0.25
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(P<0.05) (P<0.01); BB AB
C18691 (P<0.05) ;
(P<0.01) (P>0.05)  C12350 , BC
5 AC cC (P<0.05),
C10127 AA AB AC BB cc
, AA AC  (P<0.05), (P<0.05), AB  AC BB
AA AC AB  (P<0.05) (P<0.05), BC
,AA ., AC 4 C18691
AB ,
C19016 , AB ,
AA (P<0.05), AA BB
AB  (P<0.05), AB AA  AB AA (P<0.05),
, AA C14847 BB ,
, BB AB  (P<0.05), AA

=3

AN D ERICARERBENAEE. A, KEMKSHHENSZERER

Tab.3 Means and multiple comparison of body weight, body length, body thickness and body height of different genotypes in

microsatellite loci of S. chuasti

(cm) (cm) (cm) (kg)
C10127 AA 23 29.059+0.964° 9.7594+0.412° 4.602+0.284° 0.55940.035°
AB 15 25.657+0.857° 9.7631+0.536" 4.188+0.245% 0.525+0.045
AC 7 25.425+0.756° 9.4569+0.654 3.968+0.324° 0.487+0.037°
BB 12 27.625+0.868™ 9.654+0.547° 4.354+0.350 0.504+0.056
cC 3 27.784+1.472% 9.373+0.640" 4.324+0.674% 0.496+0.054"
C19016 AA 13 29.025+1.230° 9.786+0.495° 4.631£0.261° 0.562+0.074°
AB 15 25.056+0.094° 8.435+0.510° 4.036+0.234° 0.403+0.032°
AC 13 26.65420.095 9.462+0.624° 4.278+0.324° 0.515+0.045%
BB 19 26.953+0.084™ 9.556+0.427° 4.476+0.265° 0.527+0.038%
C14847 AB 31 26.685+0.635° 9.402+0.401° 4.057+0.102° 0.475+0.042°
BB 29 27.054+0.658" 9.654+0.451° 4.765+0.125" 0.52440.054°
C12350 AA 6 28.845+1.245% 9.845+0.627° 4.242+0.351® 0.520+0.086*
AB 19 27.65440.856™ 9.395+0.425° 4.140+0.285° 0.498+0.056
AC 17 25.234+0.651° 9.412+0.335° 4.168+0.202° 0.508+0.052°
BB 6 28.314+1.628% 9.435+0.542" 4.224+0.367" 0.512+0.075"
BC 5 31.354+1.864% 12.686+0.758" 5.685+0.402° 0.882+0.131°
cC 7 25.764+1.145° 9.584+0.581* 4.567+0.357% 0.556+0.054"
C18691 AA 32 26.425+0.754° 9.056+0.301° 4.102+0.124 0.465+0.037°
AB 13 26.541+0.756" 9.320+0.362% 4.198+0.146° 0.464+0.038°
BB 15 28.685+1.132° 10.858+0.351° 5.251+0.184° 0.726+0.048°
(P<0.05)
2.3 4 120 PCR ,
13 (1 4 2
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22115 , 4, 4 ,4
1.9405 4 THP > CJKP > HZHP > BYHP
1 C15209
Fig.1 PCR amplification results of C15209 loci in S. chuatsi
“ESa
1
2 C12350
Fig.2 PCR amplification results of C12350 loci in S. chuatsi
F4 ET 13 MAIERICH 4 MAEERIE S AN IEE S LR
Tab.4 Data of genetic diversity based on 13 microsatellite markers in 4 breeding populations of S. chuasti
THP BYHP HZHP CJKP
N, N, H, H, PIC N, N, H, H, PIC N, N, H, H. PIC N, N. H, H, PIC
C5150 2 1.9652 0.4745 0.7854 0.4305 2 1.8751 0.4226 0.4786 0.3562 2 1.5624 0.5258 0.5607 0.3856 2 1.6361 0.5219 0.5324 0.3752
C12350 3 2.8548 0.4643 0.7625 0.4628 3 2.1356 0.4853 0.5867 0.3857 3 2.1867 0.4516 0.5062 0.3954 2 2.3514 0.5236 0.5305 0.3745
C15209 2 1.7654 0.4534 0.6634 0.3864 3 2.0517 0.4682 0.5044 0.3852 3  1.8954 0.5025 0.5238 0.3251 3 2.2257 0.6238 0.6532 0.4545
C10127 2 1.7586 0.6581 0.5243 0.3952 2 1.8425 0.4350 0.4861 0.3235 2 1.5571 0.5124 0.5950 0.3567 3 2.6524 0.5623 0.578 0.4251
C43527 2 1.9657 0.5162 0.7857 0.4021 2 1.4255 0.4056 0.2994 0.2586 2 1.4846 0.5840 0.5727 0.3305 2 1.5852 0.7541 0.7641 0.4527
C14847 2 19623 0.5152 0.8241 0.4125 2 1.6567 0.4652 0.4861 0.3341 3 2.0642 0.4427 0.4804 0.3026 2  1.5574 0.4587 0.4622 0.3652
C18691 2 1.9687 0.6753 0.7845 0.3856 2 1.5842 0.5856 0.6025 0.3956 2 1.8162 0.6543 0.7218 0.4309 2 1.4658 0.6204 0.6324 0.3854
C6340 2 1.9568 0.5264 0.6320 0.3805 2 1.7415 0.5341 0.5524 0.3625 2 1.5321 0.5642 0.5684 0.3214 2 1.4575 0.536 0.6524 0.3985
C32533 2 1.6251 0.7065 0.6358 0.4128 2 1.7428 0.6350 0.6532 0.3665 2 1.5354 0.5451 0.5624 0.3026 2 1.5242 0.6028 0.6707 0.4032
C9810 3 2.5564 0.7084 0.6523 0.4852 2 1.7564 0.4265 0.4962 0.3324 2 1.5271 0.5456 0.5745 0.3548 2 1.4528 0.5234 0.5260 0.3454
C19016 2 1.8767 0.7181 0.5264 0.3851 2 1.7567 0.4658 0.4958 0.3628 3  2.5657 0.624 0.6341 0.4686 3  2.4262 0.6527 0.5828 0.3541
C5528 2 1.8645 0.6272 0.7568 0.3568 2 1.6548 0.4856 0.5024 0.3762 2  1.5384 0.5367 0.5623 0.3654 2 1.6751 0.5042 0.5374 0.3325
C29449 2 1.8643 0.6874 0.5365 0.3652 2 1.6527 0.6574 0.6853 0.4056 2 1.7818 0.5688 0.5742 0.3708 2 1.9846 0.5234 0.5538 0.3452
2.1538 1.9988 0.5947 0.6823 0.4067 2.1538 1.7597 0.4978 0.5253 0.3573 2.3077 1.7729 0.5429 0.5720 0.3623 2.2302 1.8457 0.5698 0.5905 0.3855
: N, 3 Ne: s Hy: s He. ; PIC:
2.4 4 3
, THP  CJKP 3.1 EST-SSR
(0.0696) (0.8133),
; BYHP HZHP , -
(0.1247), (0.6326),  ( ,2014) ,
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x5 AEH 4 MEEREEREFES(T=ZA)MEERBUEE=/)
Tab.5 Genetic distance and genetic identity of 4 breeding populations of S. chuasti
Pop ID HZHP CJKP BYHP THP
HZHP * 0.7230 0.6326 0.7226
CIKP 0.0766 * 0.6972 0.8133
BYHP 0.1247 0.1037 * 0.7342
THP 0.0772 0.0696 0.0725 *
( ( ;
, 2006) R 2007) 13 EST-SSR 4
) ( 4,
(Ding et al, (Ne) 1.7597—1.9988 s
2010; , 2013; Tanaka et al, 2013) 2.15, 4
( , 2003; ( ,2011)
, 2005) (Yang et al, ,
2012; Huang et al, 2013) )
13 EST-SSR R
4 ,
, 5 4
s s (Botstein et al, 1980) 4
C10127 C12350 R (H,) (H.)
C14847 C10127 0.4978—0.5947 0.5253—0.6823 s
s C19016 C12350 (0.6754 0.7487)( ,
, EST-SSR 2013) ,
, ( SSR ;
, 2002; , 2011) F2 R
s C12350 R
4 R (PIC)<0.25
; C18691 , 0.25<PIC<0.5 s PIC >0.5
( s (Nei, 1987; Liu et al, 2008)
2012) R , 4 PIC 0.3573—
; 0.4067 R R
0.5 0.25 (Nei et al, 1979) 4
EST-SSR EST 0.6326
—0.8133 R

; QTL

3.2 EST-SSR
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(1) 60 4

13 5 EST-SSR

(P<0.01) (P<0.05) C10127, AA
, AC ;
(P<0.05) C19016, AA
, AB ;
(P<0.05) C14847, BB

(P<0.01) (P<0.05) C12350, BC

(P<0.01)
(P<0.05) C18691 , BB

(2) 4 30

2.2115 1.9405 0.55513 0.5925
4
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0.3775,
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STUDY ON CORRELATION OF EST-SSR MARKERS WITH GROWTH TRAITS
AND GENETIC STRUCTURE OF 4 BREEDING POPULATIONS IN
MANDARIN FISH SINIPERCA CHUATSI

YUAN Wen-Cheng', YE Jin-Ming®>, HUANG He-Zhong"®, XIAO Pan',

LI Ze', ZHU Chuan-Kun®

(1. School of Medicine and Life Sciences, Medical College of Soochow University, Fisheries Research Institute of Soochow University,
Suzhou 215123, China; 2. Aquatic Products Production Technical Guidance Station of Yangzhou City, Yangzhou 225007, China;
3. Jiangsu Collaborative Innovation Center of Regional Modern Agriculture & Environmental Protection, Huai’an 223300, China)

LU Yaol,

Abstract

and EST-SSR marker trait and genetic structure of 4 breeding groups (each having 30 individuals of mandarin fish

The linkage between growth traits (body length, body height, body weight, and thickness) of 60 individuals

Siniperca chuatsi) was analyzed by 13 polymorphic EST-SSR microsatellites obtained by transcriptome high-throughput
sequencing and screening. The linkage analysis showed that: the locus C10127 had an extremely significant impact on
body thickness (P<0.01) and a significant impact on body length (P<0.05). AA at C10127 was a favorable genotype for
body length and thickness traits while AC was a disadvantage genotype. Locus C19016 showed a significant impact on
body weight (P<0.05), in which AA was the dominant genotype of body weight while the AB was the negative genotype of
body length. Locus C14847 showed a significant impact on thickness (P<0.05), and BB was advantage genotype of
thickness. Locus C12350 presented an extremely significant impact on body length and body height (P<0.01) and a
significant impact on body weight and thickness (P<0.05), in which BC was dominant genotype of the 4 growth traits.
Locus C18691 showed an extremely significant impact on body weight and thickness (P<0.01), and a significant impact on
body height (P<0.05), and BB was a dominant genotype of thickness, body weight, and body height. The genetic diversity
analysis determined that the value of mean valid alleles was 1.9405, the number of mean expected heterozygosity was
0.5925 and the mean polymorphism information content was 0.3775, indicating intermediate level of polymorphism.

Key words Siniperca chuatsi; EST-SSR marker; growth trait;

genetic structure; correlation analysis
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