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Decalabel DNA Labeling Kit Cy3 , BLAST2GO (http://www.blast2go.org)
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Fig.1 Normal distribution frequency histogram of body length
of large yellow croaker
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RNA ( 2A) R PCR ( 2C) PCR
Pstl/Alul ~ Pstl/Banll  Pstl/Bsp12861  Pstl/ pMDI19-T Top10F”, 7
BstN1  Pstl/Haelll Pstl/Rsal Pstl/Tagl DNA 2105( 1),
( 2B) T, DNA R DNA >500bp(  2D—)), DArT
Pst 1
A B C
M1 234 56 M 123456 7 M 123456 7
Hg4;4\.4L4L4\-4 g
D M1234 567 8 91011121314151617 1819 20 2122 23 24
E M1234 567 8 91011121314151617 1819 20 21222324
FM1234 567 8 910111213141516171819 20 21222324
G M1 2345678 910111213141516171819 20 21222324
9 1011121314 1516 1718 19 20 21222324
I M1234 567 8 91011121314151617 1819 20 21222324
J M1 234 567 8 910111213141516171819 20 21222324
2 DNA
Fig.2 Construction of genomic representations library of large yellow croaker
TA: DNA, M: 1kb DNA ladder, Al: x725, A2: x784, A3: x798, A4: x658, A5: x625; A6: x827; B: DNA
(5pL), M: 1kb DNA ladder, B1: Pstl  Alul, B2: Pstl ~ Banll, B3: Pstl  Bsp1286l, B4: Pstl  BsiNI, BS5: Pstl  Haelll, B6: Pstl  Rsal,
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DNA DArT s 3360 ( 3A) “ ”
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F1 7/AEFEHDNA KR SCEH T BT AR E SR T8
HETRMENMER RELNS SR
Tab.1 The number of unique clone and polymorphism level in
genomic representative library differing in enzymes used for
co-digestion

(bp) (%)

Pstl/Alul 8.0x10° 886 58 6.90
Pstl/Banll 1.0x10° 691 117 13.93
Pst1/Bsp12861 4.0x10° 820 68 8.10
Pst1/BstNI 1.2x10° 607 119 14.17
Pstl/Haelll 4.0x10° 623 110 13.10
Pstl/Rsal 4.0x10° 765 148 17.62
Pstl/Tagl 1.2x10° 721 140 16.67

A B

RN BHEIT—HES

3 x827 (A)

, Cy3 , reference DNA  Cy5
( 34)
, C-
0/1 p
( 2B) )
(P=0.05), ,
18 DArT «“ ”o« ”
, P<0.01( 2), 17
«“ "DArT , 1 «“
"DArT ( 2

0.2 0.4 0.|6 0.|8 1.|0
RIABHEIT—HES

P (B)

Fig.3 Result of DArT microarray assay of x827 (A) and the P value scatter plot of normalization signals from maximal length group

and minimal length group (B)

F 2 Wk RBEACANARum DN BEAKRT0/1 FEFER ST 4R
Tab.2 The 0/1 matrix of maximal length group and minimal length group, and the statistics
P q FDR
Rsall-05 0 1 9.96E-06 0.000493 0.000649
Rsall-23 0 1 0.000119 0.002948 0.003886
Rsal4-73 0 1 8.25E-07 6.71E-05 8.84E-05
Rsal5-05 0 1 1.02E-06 7.72E-05 0.000102
Rsal5-23 0 1 3.8E-05 0.001442 0.001901
Rsal8-80 0 1 2.21E-07 2.09E-05 2.76E-05
Rsal9-38 1 0 0.000111 0.002806 0.003699
Rsall2-24 0 1 0.000281 0.005217 0.006877
Rsall12-18 0 1 2.57E-07 2.25E-05 2.96E-05
Rsall3-24 0 1 4.16E-06 0.000263 0.000347
Rsall4-11 0 1 9.81E-06 0.000493 0.000649
Rsall4-18 0 1 6.09E-08 7.69E-06 1.01E-05
Rsall4-73 0 1 0.001214 0.013949 0.018387
Rsall5-17 0 1 9.26E-05 0.002478 0.003267
Rsall6-85 0 1 7.01E-06 0.000399 0.000527
Rsall6-17 0 1 3.09E-06 0.000218 0.000288
Rsall4-79 0 1 7.02E-06 0.000399 0.000527
Rsall8-18 0 1 8.56E-06 0.000464 0.000612
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2.5 DArT ,Rsall-23 8 DAIT
DAIT , (P<0.01)( 3)
“« 1 ”F6 (1 DAIT , ,
) 177 , Shapiro-Willie BLAST2GO Blastn
, (P>0.05) 6 ,2 ( 3
£3 AHEBMKKIEX DArTHRICHEREIEER
Tab.3 Re-verification for body-length-related DArT markers in large yellow croaker
P q FDR
Rsall-23  KX353586 445 gfsm” sapiens phosphatase complete 0 1 0.0001422  0.0005448 0.0024499
Rsal4-73  KX353587 789 ﬁ"q’”ﬁ;ﬁé’ffﬁ fezg;ln;‘;;lgrggszgfz 1 1.22E-06  1.92E-05 8.64E-05
Rsal8-80  KX353588 224 fgg;opfjéi’i §iigf;fef:‘c‘:ipslemem 0 1 1.46E-06  2.12E-05  9.55E-05
Rsal9-38  KX353589 1042 —NA— 1 0 0.000195  0.000666  0.00299
Rsall4-11  KX353590 669 gfr’:rfssc‘rlfgf’g rig;‘fi;’gig‘gf‘{fgell{;i\ 0 1 4.03E-06  0.000200  0.000195
Rsal16-85 KX353591 342 —NA— 0 1 2.62E-06  0.000113  0.000508
Rsall4-79  KX353592 450 glucan -beta-glucosidase 0 1 9.35E-06 8.47E-05  0.000380
Rsall8-18  KX353593 357 serine threonine protein kinase 0 1 8.61E-06 8.01E-05  0.000360
:“NA”
3 SNP DArT
8 DArT S 7
« "DArT , 1 «
’ "DArT
DNA >
( ,2013) , SSR ’
(2009) 7 ’
(P<0.05) ’
(P<0.01) Yi (2015) 100 SSR 8 ’ ( o 2009)
9 ( e
”, 18 DArT
(2010) ; Rsall-23 8  DArT
(LYC0002)
LYC0088 LYCO0143 ,
( , 2012, ,
2013; , 2014) (2008) ,
3
Ni  (2012)
1 196
SNP(Single nucleotide polymorphysim) Pstl/Rsal DNA

B

2692 3360 DNA ,
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IDENTIFICATION OF BODY-LENGTH-RELATED DART MARKERS IN NEW
CALTIVAR “DONGHAI NO.1” OF LARGE YELLOW CROAKER LARIMICHTHYS
CROCEA

XU Sheng-Zhao, LIN Mian, YAN Song-Song, SHI Yu-Hong, Miao Liang, LI Ming-Yun, CHEN Jiong
(Laboratory of Biochemistry and Molecular Biology, School of Marine Sciences, Ningbo University, Ningbo 315211, China)

Abstract Large yellow croaker (Larimichthys crocea) is an important marine economic fish in China. However, in
recent years, many commercial traits have been degrading due to fast development of fish farming, resulting in lower
growth rate, earlier sex maturation, and lower viability. Thus, the need is urgent in genetic improvement of farmed large
yellow croaker. Diversity arrays technology (DArT) provides a high-throughput and low-cost whole-genome genotyping
platform for the detection and scoring of hundreds of polymorphic loci without any need for prior sequence information.
DATrT is widely used to create genetic maps and analyze genetic diversity of animals and plants. We used DArT to identify
body-length-related molecular marks of the Donghai No.1 caltivar of large yellow croaker. The body lengths of 199 fish
were randomly measured and the average was 13.45cm in conformation to normal distribution. The maximal and minimal
length groups were significantly different (P<0.01). PstI representations were digested with seven pairs of different
frequent cutters (Pstl/Alul, Pstl/Banll, Pst1/Bsp12861, Pstl/BstNI, Pstl/Haelll, Pstl/Rsal, Pstl/Taql) and used for libraries
construction. Pstl/Rsal was selected as optimal complexity reduction method according to the numbers of unique clones
and polymorphism levels. An amount of 3360 PstI representations as probes was amplified from the Ps¢I/Rsal library for
array preparation. Eighteen DArT candidate marks were screened by hybridization and data statistics. The new selected
population was used to verify the candidate marks, and eight DArT markers were significantly associated with body length.
These basic data highlight potential application of DArT for marker-assisted selection of large yellow croaker with good
growth traits.

Key words large yellow croaker Larimichthys crocea; diversity arrays technology (DArT); body length; growth
trait
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