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fih, 4 cm~5 cm, 1.4 #MIEE 3| eyt A inik
( fih ), 2011
48 1~48, 14 (HJ1-6  HI4-94)!'2
3 70% ; 11 (HJ6-19
-20°C ; DNA HJ8-65), Yoshidal” 1 (SSC12)
12 HEFHRNF -
il , , :
MS-222 4] 30 mg/L 1.5 %L ZE PCR Y HEEALRN
MS-222 15 min 0.1 cm, 25 pL , 2 pL
0.1g DNA (50 ng /uL), 2.5 pL 10xbuffer, 1 uL
50 pumol/L), 0.5 pL dNTPs(10 mmol/L), 0.2 uLTa
1.3 A EZ DNA 693K 1(3NAH )(5U/ui), ( PCR) -
30 mg, / 94°C 5 min; 94°C 40s, 40 s(
DNAM!  1.2% 1), 72°C 1 min, 30 ; 72°C
DNA , NanoDrop2000 DNA 10 min PCR 10%(W/V)
-20°C , 50 ng/pL 0.1% s
F1 26 MIFRFeRIESIMEIRIE
Tab.1 Characteristics of 26 pairs of microsatellite primers for Sebastes schlegelii
(5-3) () (bp)
HJ1-6 (GT)y3...(TG)s F: TCAGAAAGGAGGCAAACG 62 155~212
R: CGGCTAATGTCCCACAAC
HJ1-14 (AC)5 F: AGGGAGATGTTCGACAAG 60 125~175
R: AGATTGGATGTAAGCGTG
HJ2-28 (TG)...(GCGTGT); F: TGGAACCGAAGGAAGAGT 62 150~200
R: CTGCCATCATGGAGGAGA
HJ2-32 (AC)g F: CGTATTATTGGCTTTGGA 50 275~295
R: TGTATGGGAGTGTCTTTGT
HJ3-11 (GGA)5(GGC);...(GGA), F: GAACTCTTCTGTCTACGTC 62 135~170
R: TGTCTTCAATCTTGGGTGG
HJ3-23 (TG)13...(GCA)14 F: GCAGCCCCTGACTTTGTT 64 260~300
R: TCGGTGCTCAGTGAAGGA
HJ4-6 (GA)3 F: TATCGTTGCCCTTTGTTG 63 325~365
R: CTGGATGAAAGCCTTGTG
HJ4-40 (CT)s...(CT)14 F: CTTTACGGAGTGTACCTTG 63 195~235
R: TGACCCTTCTGGTCTGATT
HJ4-44 (CA)ys F: AGACAGGGCATGTGATGA 62 165~225
R: TTACAGCGGCAAGAAACC
HJ4-47 (AC)g F: ATGGCGTCTTGCCCTTGT 60 140~160
R: CGCGGCCTTTTCATCTCA
HJ4-64 (GT)1o F: TGGCGTGGTGTCGTGTCGT 63 175~195
R: AACCTGGCTCTGGTTCTGG
HJ4-68 (TCC)s...(TCC), F: TCGGTGTTTTCCAGGTAG 64 255~270

R: AGAGGACGGACAGCAGAT

48
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(5'-3") (C) (bp)

HJ4-92 (CA)0A(AC) o F: AGTGGTGGCTGTCGTGAT 64 204~260
R: GCTGCTGCCTGGTAGATA

HJ4-94 (AC)y3 F: ACCCCACTTCAGAACACT 60 200~230
R: GAGCTCCGTACTGCATAT

HJ6-19 (G0 F: TTGCAGACAGAATAAAATTCACGG 60 104~140
R: TGGCTTTACAACCATATCACTCCC

HJ6-23 (TGCO)yp F: GACGAGCTTCTTCCCATCAGG 60 146~172
R: TGACCACACCATCACTAGAAGAGC

HJ7-2 (AC)y F: ACACACGTTCTTACAGAAGGACCC 60 130~170
R: CAATGGCATAATTTGGTGTTGAAA

HJ7-22 (TG)14 F: AGTTAGCTGGGAAGGAAAAGCACT 60 110~132
R: ACCTTACTGCACCTGTTCTCTTGG

HJ7-38 (GGQC)4 F: GCAATCGAATTACCGTCCATTTTA 60 130~140
R: CAGCTCCACTGAACAGGACTAAGG

HJ7-59 (GT)yo F: AGCTTACCTGTACCTGAGTGTCGG 60 124~160
R: CCGGCAGAGTAAAACAGACAAACT

HJ7-60 (TG)s F: ATATGTGTGAAGCTGCTGCATGTC 60 104~160
R: TCAGGCAAATCAACACTAGTCAGC

HJ7-68 (TCTA), F: ATCTGGTCGCAGATACAGGACAGT 60 160~210
R: TTCTAGTGACACATATTTCTGCCCTT

HJ7-93 (CA)s F: CGAATGCATCACAATACCAATCTC 60 116~148
R: ACATCAGGTTTCAGCGGATGTAAT

HJ8-25 (GAAT), F: CTGGCAGACACTTTCAGGGTAAG 62 110~130
R: TCACCCCATTTTAACACGCTTTAT

HJ8-65 (ATGG), F: GGATCCCTCAGGAAGAGCTAGAAA 60 150~160
R: GGATCTATTGGCAGCAATGGAATA

SSC12 (AC)y0 F: AACACGGTGAACAGAGAACAAA 59 150~230

R: GCTCCGACTATAGCTGGTCCTA

1.6 #EG%E 4 ;

LSD
DNA
, : 2 %R
A B C 7 Genepop 51 @M T R4s Bk
Hard-Weinberg , Bonferroni
» Popgene ( 2) 26 48 fi
((N) ((N9) (Ho), 260 ,
(He), PIC Cale 0.6 (Na)  3~21, 10.0000,
(PIC); SPSS19.0 fil (Ne)  1.1815~15.5676,
3 3 6.1631; (Ho) 0.0417~0.9999,
: (GLM) 0.6290; (He) 0.1581~0.9456,
, y=u+g+e, y 0.7253; (PIC) 0.1509~
L u g i Je 09320, 0.6919 HI4-47, HI4-64,
, 9 , . HI7-38  HJ8-25 (PIC<0.5), 22
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, Weber! !¢ , 3
pIC , 0.10, 3 Pearson
, 22 ,
3 )
Hardy-Weinberg 11 N >
, 42.3%
; [17]
Hardy-Weinberg 0.620.
2.2 A KMARZIE) 648 KM 0.358,
K-S fih 3
F#z2 48RIFKFENMESD 26 MU ERICHIBEESE
Tab.2 Genetic diversity parameters of 26 microsatellite primers for Sebastes schlegelii individuals
(Na) (Ne) (Ha) (He) (PIC) P)
HJ1-6 21 15.5676 0.9583 0.9456 0.9320 0.0047
HJ1-14 13 10.5931 0.9167 0.9151 0.8978 0.0228
HJ2-28 15 9.6604 0.8333 0.9059 0.8880 0.2652
HJ2-32 4 3.5693 0.8125 0.7274 0.6713 0.0016
HJ3-11 7 2.7380 0.5208 0.6414 0.6095 0.0884
HJ3-23 15 9.9525 0.9167 0.9090 0.8912 0.0915
HJ4-6 5 2.5416 0.4167 0.6129 0.5687 0.0000*
HJ4-40 11 5.5318 0.5625 0.8279 0.7973 0.0000*
HJ4-44 15 10.4018 0.9583 0.9134 0.8961 0.4986
HJ4-47 3 1.7428 0.3750 0.4307 0.3809 0.0027
HJ4-64 4 1.1864 0.1667 0.1588 0.1527 1.0000
HJ4-68 7 4.0492 0.7083 0.7610 0.7211 0.0708
HJ4-92 14 9.3279 0.7708 0.9022 0.8832 0.0211
HJ4-94 7 3.7801 0.9792 0.7432 0.6967 0.0000*
HJ6-19 10 6.3823 0.4167 0.8522 0.8246 0.0000%*
HJ6-23 19 11.2117 0.8750 0.9204 0.9040 0.0064
HJ7-2 15 8.0842 0.4167 0.8855 0.8644 0.0000*
HJ7-22 6 3.7770 0.4167 0.7430 0.6894 0.0000%*
HJ7-38 4 1.1855 0.0417 0.1581 0.1509 0.0001*
HJ7-59 8 3.7372 0.5208 0.7401 0.6965 0.0000*
HJ7-60 8 3.0864 0.3333 0.6831 0.6406 0.0000%*
HJ7-68 19 13.0538 0.8958 0.9331 0.9182 0.1162
HJ7-93 8 2.5902 0.9999 0.6204 0.5381 0.0000*
HJ8-25 3 1.5294 0.3125 0.3498 0.2931 0.5349
HIJ8-65 3 2.8029 0.3542 0.6500 0.5708 0.0000*
SSC12 16 12.1583 0.8750 0.9274 0.9117 0.0769
10 6.1631 0.6290 0.7253 0.6919
*, Hardy-Weinberg
23 MIEAFRSAEARBRZIE G XME (P>0.5) 48 fih
o
SPSS 22 > )
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4 B HI1-6, HI2-28, £33 AHRZEREXERE
HJ3-23, HJ4-92, HJ7-68, HI7-93, SSC12 Tab.3 Correlation coefficients between two traits
> 4 ,
15 -
4 HJ2-32 0.907" —
(P<0.05), HI7-2 0.937" 0.885" —
, HIJ7-22 ®0.01

R4 BIMHIEMRAREREMAMEK. KREMFSTFHEMS ZIR

Tab.4 Mean values and multiple comparisons of body length, weight, and height in 15 microsatellite loci

() (cm) (&) (cm)

114 BF 5 34.5+6.5 660.1+121.9 9.3£0.6
DG 5 33.242.4 525.3£104.8 9.0+0.8

HJ2-32 AC 12 35.3%+1.3 598.2%°+69.1 9.2°40.4
AD 4 34.5%+1.8 593.5°+79 .4 9.5%40.7

BC 8 34.4%+5.0 623.9°+122.2 9.4%+0.7

BD 11 36.8%+4.4 708.2°+244.3 9.5%1.2

cC 7 32.1°42.4 478.5°+107.8 8.4°+0.5

CD 4 38.1%1.8 741.2*490.0 9.8%£0.3

HJ3-11 BE 4 31.1£5.5 550.8+98.8 8.9£0.5
CE 7 37.4+6.0 730.6+367.7 9.6+1.3

DE 5 38.0+2.8 766.5+205.7 9.9+0.8

EE 16 35.6+3.4 636.0+163.9 9.440.9

HJ4-6 BB 20 35.3£5.4 648.7+268.0 9.3x1.1
BD 6 37.1+3.4 709.8+178.9 9.840.9

BE 10 35.243.0 588.7+123.2 9.10.7

HJ4-40 AE 4 38.4+8.4 817.4+499 10.1+1.8
ccC 7 35.0+4.3 596.14212.2 8.9+0.3

CE 6 36.6+2.4 708.7+141.6 9.840.5

EE 4 35.6+1.8 616.9+62.7 9.140.3

HJ4-44 EL 4 37.4+3.1 721.3£192.8 9.940.8
IL 4 35.1£2.1 596.7£109.5 9.320.6

HJ4-68 BD 7 36.4+1.8 643.5+63.9 9.440.4
CD 8 35.244.1 593.9+197.8 9.1+1.1

DD 9 35.8+6.1 658.9+355.0 9.3+1.3

DF 5 35.6+4.1 623.4+185.2 9.241.0

HJ4-94 BE 4 35.3+1.2 615.9+81.5 9.540.7
BF 23 34.3+4.5 603.3x191.4 9.1£0.9

DF 8 34.9+2.1 543.3+75.5 8.9+0.4

HJ6-19 DD 8 34.845.9 652.2+184.1 9.3+1.0
DE 4 37.9+3.1 737.8+193.1 9.6+0.6

EE 4 34.942.6 566.7+111.1 9.1£0.5

FH 5 33.9+1.6 531.5+31.4 8.8+£0.3

HH 6 35.6+3.1 629.8+197.0 9.30.8

11 4 32.8+3.2 529.5+148.7 9.1+1.4

HJ6-23 GL 4 38.5+3.2 751.8+179.0 9.9£0.9
10 4 35.443.1 617.3+163.9 9.440.9
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() (cm) (g (cm)
HJ7-2 GG 4 33.5+3.0 521.1%+113.0 8.9+0.8
KK 6 35.2£7.2 701.5°+248.0 9.5+1.0
LL 4 35.9+1.3 630.5%°+87.3 9.4+0.5
NN 6 322425 477.2°+88.0 8.5+0.6
HJ7-22 BB 7 31.5%4.4 511.8499.6 8.7+0.8
BF 8 37.2°%43.8 688.9+210.1 9.5+0.8
cC 13 35.5%42.5 627.8+135.8 9.3+0.7
CF 5 37.9°+7.3 747.3+45.6 9.5+1.7
HJ7-59 EE 5 35.8+3.6 634.4+163.7 9.440.9
EF 13 36.9+4.9 712.5+296.4 9.6x1.2
FF 10 33.943.0 551.2+132.4 8.9+0.6
HJ7-60 BD 9 35.244.5 601.4+211.7 9.2+0.4
DD 19 36.9+4.2 696.7+245.8 9.6+1.0
FF 7 32.1+4.2 557.9+101.3 8.9+0.6
HJ8-65 AA 10 36.8+2.8 663.9+148.9 9.6+0.7
AC 5 34.1+2.9 555.1+126.5 9.1£1.0
BB 16 35.3+2.3 625.6+142.1 9.3+0.7
BC 11 34.5+5.1 622.0+142.1 9.2+0.8
cC 5 37.149.0 765.3+504.0 9.5+2.0
(P<0.05)
HJ2-32 7 , , (500 g) 2~3 a,
DD 4 , fif
CD , s
) CC ) ,
D
: CcC QTL ,
, BD CD
(P<0.05), C QTL!8,
HI7-2 KK ,
, NN QTL
, KK , fih
HI7-22 BB
F BF CF ,
) F , ,
, B (Scophthalmus maximus)
s (19 (Oreochromis niloticus)
3 ‘Iﬂ— Vﬁ 20] (Carassius
fifl , , , auratus) (21]
, QTL ,
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92
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0.907 0.937,
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355cm 6392 g 9.3 cm,
CDh 3 )
:381cm 741.2¢g 9.8 cm,
7.3% 16.0% 5.4%; HJ7-2
KK 756.8 g,
18.4%, NN 477.2 g,
25.4%; HIJ7-22 BB
11.2%,
F 5.9%
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Correlation analysis of microsatellite markers with body
length, weight, and height in Sebastes schlegelii
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Abstract: Twenty-six polymorphic microsatellite markers were selected to estimate a wild population of Sebastes
schlegelii for studying the correlation between microsatellite markers and growth traits, which revealed that the
number of alleles was 260 and the allele numbers ranged from 3 to 21 per locus. The observed and expected het-
erozygosity varied from 0.0417 to 0.9999 and from 0.1581 to 0.9456, respectively. The values of polymorphic in-
formation content ranged from 0.1509 to 0.9320. Twenty-two microsatellite loci with high polymorphism were used
to analyze the correlation with body length, weight, and height by single marker-based analysis. The results showed
that these markers significantly correlated with growth traits; loci HJ2-32 significantly correlated with three growth
traits, and alleles D and C had positive and negative effects on growth traits, respectively. HJ7-2 showed a signifi-
cant correlation with body weight; alleles F and B of HJ7-22 had positive and negative effects on length traits, re-
spectively. These aforementioned markers would be of benefit for a further study on molecular marker-assisted

breeding of S. schlegelii.
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