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Tab. 1 Microsatellite loci, repeat motif sequence, prime sequence and annealing temperature
Microsatellite locus Repeat motif sequence Primer sequence (5'-3") Annealing temperature (C)
LYC0009 (GT)1TTA(TG),CTG F: GTCAATCACGTCTGTCTCTGC 60

R: TCAGCCATTGTCTGTGAGGT

F: TGAGTGTCATTGTCTTGTTG
LYC0014 (AC), CT(CA)jq...(AC)s... (AC)AG R GTGOATCTATTTCTGTGTCT 50

F: GCCGCTTCATCTTCACCC
LYC0065 (AQUATA(AC)s R: GGGCTCAGGGATAATGTA >3

F: TAAGTAGTACCTGAAGGCAACA
LYC0088 (AAG)0 R: GCAGGAAATAATGGAGGC 60

F: CCCCTGTTTGTCCCTC
LYC0091 (CTHTACT (CA)n R: GACTCTTGCTGTCTTTGG >3
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Microsatellite locus

Repeat motif sequence

Primer sequence (5'-3")

Annealing temperature (C)
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F: TGTCACCACCACTCCTCT
R: AACCGCTTAGTGTTTCTG

F: GTCGTCTGTAGTCGCATTT
R: CCGCTAATGACAGGGTGT

F: CTGCGTGTTTGACATTCC'
: GCGTGACTCTGGAGGATT

: TTCCTCTTCCTCGCTGAT

: TCCATCCAGTCGGTCTTT

: GTTCTCGTTGGTGGAGCG

: ATCCAGCCACGGCAGTTT

: CGGGAAATGTCATTAGCA

: GAGCGAAATTGAAAGTAG

: AGCAGGAGGGAGATGACT

: GGAAGAATACGGAGGTGA

: GGGTTCTGTTTGTGGAAA

: AGATGACAACACGCATAACT

: AACACTCGCTGCTTATTT

: GACAGCGTTGTTTAGTTG

: ATGTGGGCTACAGGATTA

: CTGCCTGAAATGATGTTG

: CAATCCCACTTCAAATCA

: GTCTAAATCCTGGCACCC

: TACTTTGCCCTGCCTAAC

: CAGCCAATGGTTTCTTCA

: TCCAAAGTGCTGTAAGGGTA

: AGGCAGGAATCAATCTCG

: GAGATGAGGGATAAGTGC

: ATAGTTCCCATTAGGATACA

: GCTATGAGTAATGGCTGGAA

: AGGAAAGGCAATGGAAAT

: AGCGATTGCTAACAGATC

: GTTTGTAGCATCAGACCC

: ATCTGCCAAATCCCACTT

: GGTCCTCGTTCTCGTAGC

: GCTGTCGCTGCAAATGAG

: TGGAAGCAAAGGGAAACT

: GGGATGTTACTGATGCTC

: TGCGTGGACATTAAGAGT

: CCCAGCACTCTGCCAATC

: CGCCTATCGCTACATCTTC

: GATGCTGGTGGTATTGGG

: TGGGCAATTACGGAGAAT

: TCTTTGGCTCTGCTCTGA
: AACCGATGACCTCTTGTAGTGT

: CCTTCAGAATAAAGTGGGTT
R:

: TCAGACAGCTTCTGGTCACG

AAGGGGTCAGCACAACAC

: CAGTCCTGCCCTTAAACCAA

: ACCCAGGTGATTATAGGGGG
R:

: GGAATGAACGGGCTGTTTTA

CAGCTCAGGTAAAGGAGGCA

: CACTGTTAACCCATCCCCAC

F: GGAGTCACAGGCTGGAAGAG

R: CATGAGACAGGTTAGAGAGCGA

55

60

55

55

55

51

60

55

51

53

53

53

55

55

52

55

53

53

53

60

50

58

51

60

60

55

60




6 : 1039

5 2.2
2.1 1
60 30 , 32 , 3
2 , 60 LYC0088 LYC0143
) (P<0.01),
( 30, 30 ), LYC0200 (P<0.05),
(P<0.01) (P>0.05)( 5)
120 3,
120 ; ,
60 , 60 , 2
, (P>0.05) : LYC0088  LYC0143
60 ( 30, (P<0.01)(  6)
30 ) 4 , 2
(P<0.01) GP 30 30 60
, 440.50 g, , 3
156.50 g C 7

® 2 RATAXEERKFENSHFEN —ANREERRERRACK. MHEKER (REER
Tab. 2 The results of ¢ test for growth traits between large and small groups in a family of Larimichthys crocea used for screening rapid
growth markers

Group Mean Std. deviation t  tvalue P Pvalue

28.58 0.89

BL (cm) 20.00 <0.001
23.61 1.03
8.24 0.29

BH (cm) 636 0.36 21.12 <0.001
456.0 35.37

BW (g) 26.15 <0.001
231.7 30.94

® 3 BTAREERKFENTPHRIENRRAERKERESHHRIESE

Tab.3 Normal distribution test for growth traits in the family used for rapid growth markers preliminary verification

No. Max Min Mean Std. deviation K-S  K-Svalue P P value
BL (cm) 120 30.60 21.00 26.16 2.011 0.67 0.761
BH (cm) 120 9.00 5.50 7.28 0.765 1.113 0.168
BW (g) 120 560.0 160.0 336.79 88.763 0.896 0.398

x4 BTREERKFIEHBRBIEN—DPRESFHERRACK. MHEKMIK BB ER
Tab. 4 The results of t test for growth traits between large and small groups in apopulation of Larimichthys crocea used for rapid growth
markers verification again

Group Mean Std. deviation t  tvalue P Pvalue

28.09 0.983

BL (cm) 28.908 <0.001
20.09 1.154
8.37 0.463

BH (cm) 24.850 <0.001
5.67 0.375
440.50 44.283

BW (g) 30.173 <0.001

156.50 26.397
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Tab. 5 Preliminary results for screening rapid markers in Larimichthys crocea

BL BW BH
Locus Number F Fvalue P Pvalue F Fvalue P Pvalue F Fvalue P Pvalue
LYC0088 49 13.26 <0.001" 14.03 <0.001"" 14.43 <0.001""
LYCO0143 56 18.33 <0.001™ 20.71 <0.0017" 22.84 <0.001""
LYC0200 55 3.17 0.0318" 1.90 0.1415 2.38 0.0806
wr? ki F (P<0.05) (P<0.01),

Note: Superscript “*”,“**” represent significant (P < 0.05) or extremely significant (P < 0.01) respectively; the same applies bellow

® 6 KREERKTCMPRIELR

Tab. 6 Preliminary results for rapid markers verification in Larimichthys crocea

BL BW BH
Locus No.
F  Fvalue P Pvalue F  Fvalue P Pvalue F  Fvalue P Pvalue
LYC0088 105 5.07 0.0026" 9.88 <0.00017" 13.17 <0.0001""
LYC0143 107 7.68 0.0066" 18.59 <0.0001"" 28.67 <0.0001""

R7T XEERKFICHERIBIEER

Tab. 7 Results for rapid markers verification again in Larimichthys crocea

BL BH BW

Locus No.
F  Fvalue P Pvalue F Fvalue P Pvalue F Fvalue P Pvalue
LYC0088 56 2.64 0.0269" 4.13 0.0020 3.30 0.0083"
LYC0143 55 3.21 0.0486" 5.32 0.0079™ 4.46 0.0163"
, LYC0088 LYCO0143
, LYC0088 LYC0088 LYC0143
(P<0.01), (P<0.05), LYC0143 7 2 , 14 ,
(P<0.05), 57 3 ) 12 ,
(P<0.01) AB/BC BE/BC ,
2.3 3 1,
LYC0088  LYCO0143 , ,
9 , AB/AB
8 LYC0088 , ( 10)
E, A B C (P>0.05),
D (P<0.05) LYCO0143 3
A, B ,
(P>0.05), C (P<0.05) QTL ,
LYC0088  LYCO0143 [5, 8, 16—18] ,
9 LYC0088 ,AB , LYC0088 LYCO0143
3 (P<0.01);
, , AB LYCO0143 ,AB , LYC0088 LYCO0143
3 (P<0.01) ,
BC R AB )
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Tab. 8 Means and multiple comparisons of major growth traits with different allele at two microsatellite loci

Locus Allele No. of allele BL (cm) BH (cm) BW (g)

E 3 27.00+0.58" 8.23+0.14° 421.67+15.90°

A 10 26.45+1.02% 7.77+0.36° 378.50+36.91°

LYCO0088 B 52 24.2240.57% 7.10£0.19™ 304.33+£20.55%
C 21 23.54+0.95% 6.93+£0.35™ 283.57+35.83%®

D 28 22.42+0.79° 6.29+0.22° 231.61+24.75°

A 34 25.42+0.62° 7.58+0.23° 352.50+23.78"

LYCO0143 B 55 23.85+0.57% 6.91+0.19° 288.09+20.01%°
C 25 22.78+0.82° 6.48+0.27° 244.40+26.85"

+ ; (P<0.05);

Note: Values are means + SE. Different lower case letters among rows are meaning significant different among different alleles at the
same microsatellite locus (P<0.05); the same applies bellow

R MM IEMAAREREEEEREROTFHERSELLR

Tab. 9 Means and multiple comparisons of major growth traits with different genotypes at two microsatellite loci

Locus Genotype No. BL (cm) BH (cm) BW (g)
AB 5 27.4240.19° 8.36+0.14° 425.00+10.00°
BE 3 27.00+0.58° 8.23+0.15° 421.67+15.90°
BC 11 25.72+1.27% 7.84+0.48% 367.73+51.20%
LYCO0088 AD 5 25.48+2.04™ 7.18+0.62%° 332.00+£69.90°
BB 11 22.91+1.28% 6.63+0.42" 257.73+44 .44
BD 11 23.13+1.28% 6.46+0.35" 246.82+38.48"
CD 10 21.15+1.02" 5.94+0.31° 191.00+33.08°
AB 29 25.21+0.73" 7.42+0.25° 341.03+27.31°
LYC0143
BC 24 22.61£0.84° 6.39+0.26° 236.46+26.74"

F10 KEH LYC0088 1 LYCO0143 fi 2 R & ERA S M KR EHF
Tab. 10  Sort according to body weight values corresponding to genotypes at LYC0088 and LYCO0143 loci in Larimichthys crocea

LYC0088/LYCO0143
Genotype combination of LYC0088 and LYC0143 Body weight Sorting
AB/ AB 421.3 1
BC/AB 363.5 2
AD/BC 300.0 3
BB/ AB 289.2 4
BD/ AB 267.5 5
BB/ BC 240.0 6
BD/BC 218.1 7
CD/BC 194.3 8
CD/ AB 183.3 9
LYCO0088 LYC0143 , LYC0077
11 , 3] (P<0.05),
QTL R LYCO0015 LYC0243 (P<0.05),
(P>0.05) ,
(2] , LYC0243 ,

1 F, 22 (P>0.05),
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SCREENING AND VERIFICATION OF MICROSATELLITE MARKERS CLOSELY
RELATED WITH RAPID GROWTH TRAITS IN LARGE YELLOW CROAKER
LARIMICHTHYS CROCEA

LIU Xian-De, Sui Ban-Liang, WANG Zhi-Yong and CAI Ming-Yi

(Key Laboratory of Mariculture of the East China Sea, Ministry of Agriculture of China, Fisheries College, Jimei University,
Xiamen 361021, China)

Abstract: To screen the molecular markers closely related with growth traits and identify the validity of these markers in
large yellow croaker, a family and a population were used as material and three steps were included. The first step was makers
screening. In this step, a family with 60 extreme individuals was used as genetic material. The second step was markers pre-
liminary verification. In this step, a family with 120 random individuals was used as genetic material. The last step was markers
verification once again. A population with 60 extreme individuals was used. Two microsatellite markers closely related with
growth traits were obtained. LYCO0088 was significantly correlated with body height, body weight (P<0.01), and body length
(P<0.05). LYCO0143 was significantly correlated with body length and body weight (P<0.05), and body height (P<0.01). For
LYC0088 and LYCO0143 loci, the advantage allele was E and A, respectively. The advantage genotypes were both AB. The
advantage combination of genotype was AB/AB. These two loci presented additive effects. The results provide valuable ge-

netic markers for conducting large yellow croaker molecular marker-assisted breeding.

Key words: Large yellow croaker; Microsatellites; Growth traits; Rapid growth marker
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