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Tab. 1 24 pairs ofm icrosatellite m aker sequence
Renaturation Renaturation
ook Primer Repetitive —— N Primer Repetitive T
sequence sequence sequence sequence
() ()
HLJ041 F:AGACCACCGCAGTAACAA (CA), 53 HLJ518 F:CGACCGAACTCAGAACAC (CA) 52
R:GACTCACTCAGCACCAGA R:GAGCACCGCATTAACAGA
HLJ044 F.GTACAGCGTGACAGCATT (CA) 53 HLJ519 F:CTGCTGGCTTCTATTTATT (CA) 35 52
R:AAGTTCATCGGTGTCCTC R:GTGTTACTATGGCGGTGT
HLJ046 F:AACCCTGAACTCACAAAC (GT),, 53 HLJ527 F:CAGAGCCATTTCAGTAGATT (TG),, 52
R:CACGGAAACTGAGAAGAC R:GGACAGATTTGACCCAGA
HLJ049 F.GATTTGTGCTCCTCAACC (GT) 54 HLJ549 F:GCTAACTGCCATTCTTCTG (CA) 5 33
R:CTGTCACTTCTCCTTCCA R:CTGGGTTTCCACATCCTT
HLJ057 F:GAATGTCATGCGGTTCAT (GT),, - § | HLJ555 F:TGACGGTGATACTTGTGC (GT) s a3
R:TATTTGCTGGGTGTCCTC R:AACCACCTGTCGCTTCTA
HLJ133 F:TGGGTTGGTTCACAGACA (GT) 3, al HLJ602 F:GTTCGTGTTCCTGGTGAG (CA) 52
R:TTCAGCGGATTTACAGAGC R:CCTGATGGAGCAAGTATG
HLJ319 F:CAGTGGGATTGTGGGAGT (CA) 53 HLJ752 F:CAGAAATGTGCTGTTGAA (GT), 52
R:CAGGGAGGGTCAAAGGTC R:CTGGGAAAGTGCAGAGTG
HLJ372 F:TCTACTTCTACCGCCACT (GT) s 54 HLJ817 F:GACGATCCAGCAGCAATG (GT),, 48
R:GACTATTCACCTGCATCTT R:CTCTTCCTAAAGCCTCAAA
HLJ376 F:AAGAAGGACTACGAGGAGA (CA),, 54 HLJ848 F:GAGAACACGGCTGGATGG (CA) 4 48
R:TTCGGTTGCTTACTATGA R:GTGGGTGTTTGAATTGAGAT
HLJ379 F:GGGGAGACGAGAAGTGCA  (CT),, 54 HLJ855 F:CGACCGAACTCAGAACAC (AC) 4 48
R:AGCAGGTCTGTGGGCAAG  CG(CT); R:GAGCACCGCATTAACAGA
HLJ392 F:GGCTACAAGGCAACACTG (CA) 54 HLJ1230 F:TCACCTGACATCCCAACAGA (CA)j;s 58
R:TGCGGTTAATGAGGTCTG R:GACGATCCGCTCTCAGAAAC
HLJ400 F:AAGAAGCCTCGGTCCTCC (CA)p 51 HLJE8 F:ACCACTGAGCCCTTTACT (CT)g(GT)yy 52

R:AAAGCCCAAAGCACATCA

R:GTGACCTCTGATTGACCC




524

33

1.3

[21]

(FST) (Nm

22
al.'”

Yij:p"l' Gi+ €j

,  PopGene(Verson 3.2) 2 Y ; U

(Na) (Ne) ;e
(He)

) Botsten, et

(PIC): 21 PCR

n n—1 n 24 2
PIC = 1- (;P?) — (2 PP

. P P

,

t M5678910111213141516171819202122232425262728293031323334353637 38394041424344454647

i=1 j= i 1 PCR Yo
L J
SPSS11. 5 1—6

, 134—371bp .
( 1 2

GIM ,

\'mlhp
jinhp

100bp

23456789 101H21314151617181920212223242526 2728293031323334353637383940414243444546474

Y):

34567

345 6

Y):

2.2

24 DNA

E)

e et e B D e e e e o o -—

P BEMEE R HLIES X [H (it % % 5
Fig

g

1 The genetic variation of HLJE8 among tow mirror carp families
Y. BMEE | EJ ORBEME R 2; M. 4 FRERAE DL2000; 147, 47 1 GE8E (k ; 48, X1 B

Family 1; EJ: Family 2; M. DNA Marker DL2000; 147 . 47 individuals of mirror carp family; 48 Blank

89 101112131415161718192021222324252627282930313233343536373839404142434445464748 M

- e B S S e B 53 55 e

bp

250

100

bp

500

100

789 101112131415161718192021222324252627282930313233343536373839404142434445464748M A

2 GEMEZRLE HL230 P IER B 1EXES

Fig. 2 The genetic variation of HLJ1230 among tow mirror carp families
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Tab. 2 Allele frequencies at 24m icmwsatellite beiof 2 Gemanm inor carp fm ilies
Allek Fam ilies Allele Fam ilies Alkle Fam ilies
Locus Loars Locus
(bp) Y] EJ (bp) Y] EJ (‘bp) Y] EJ
H Lj041 297 0. 2447 357 0.0851 236 0. 2660
264 0. 1277 342 1. 0000 224 0. 4681
257 0.6277 1. 0000 329 0.8191 || HLJ555 286 0.2128
HLJ044 345 0.1915 || HLJ376 297 0. 2553 292 0.5745
312 0. 8085 265 0. 7447 250 0.2128 1. 0000
261 0. 4149 223 1.0000 || HLJ602 290 0.6064  0.5106
245 0. 2128 HLJ3T9 229 0.2660 267 0.3936 0. 4894
230 0. 3723 186 1.0000  0.7340 || HLJ752 297 0. 4787
H LJ046 258 0.2660  1.0000 || HLJ3% 178 0.2340 181 0.2128  0.5213
239 0. 7340 158 0.2979 172 0.7872
H LJ049 255 0. 2872 134 1.0000  0.4681 || HLJ855 209 0.2872
218 0.6809  0.4255 || HLJA400 364 0.1809  0.5000 181 0.4787
178 0.3191  0.2872 343 0.2872  0.2660 165 0.2340  0.2340
HLJ057 297 0. 2340 297 0.5319  0.2340 149 0. 2872
266 0.7660  1.0000 || HLJ518 184 0. 1489 135 0. 4787
HLJ133 333 0. 6383 172 0. 5213 HLJ1230 248 0.2021
310 0.8085  0.3617 160 0.398  0.1489 235 0.7979 1. 0000
267 0. 1915 145 0.8511 || HLJ817 333 0.4255  0.2660
HLJ319 325 0.2979 || HLJ519 346 0.3191 281 0. 4043
310 0. 4468 297 0.2872  0.6809 233 0.1702  0.7340
282 0. 2553 281 0. 1915 HLJj848 300 0.5319 0. 3404
260 0. 3936 267 0. 5213 279 0.4681 0. 6596
242 0. 1383 HLJ 527 185 0.2447 || HLJES 217 0.2979
219 0. 4681 171 0.2872  0.2660 204 0. 1170
HLJ372 371 0. 0957 158 0.7128  0.4894 189 0.0532 0. 6064
HLJ549 254 1.0000  0.2660 167 0.6489  0.2766
0. 41 0. 38 0. 00—
3 2 , 24 0.58 0.35 0.32
DNA 0. 00—0. 83
0.46 0.39 0. 00— 0. 66
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Tab 3 The polymophic nfomation andp—values at 24 m cwsatellite bciof 2m inor cap fm ilies
YJ EJ
Locus
Ne Ho He PIC H-W (p) Ne Ho He PIC H-W (p)

HLJ041 2.13 0.74 0. 54 0.47 0.0011** 1.00 0.00 0.00 000 ------
HLJ044 2.81 0.83 0. 65 0.57 0. 0000 ** 1.45 0.38 0.31 0.26 0.1161
HLJ046 1. 64 0.53 0.39 0.31 0.0153* 1.00 0.00 0.00 000 ------
HLJ049 1.77 0. 64 0.44 0.43 0. 0016 ** 2.89 0.57 0. 66 0.58 0. 0000 **
HLJO57 1.56 0.47 0.36 0.29 0.0415° 1.00 0.00 0. 00 0O @ v
HLJ133 1.45 0.38 0.31 0.26 0.1161 1.86 0.47 0.47 0. 36 0. 9837
HLJ319 2.54 0.79 0.61 0.52 0. 0000 ** 2.83 0.81 0. 65 0.57 0.0035 **
HL]372 1.00 0.00 0.00 000 o omems 1.45 0.36 0.32 0.29 0. 0000 **
HLJ376 1.61 0.51 0.38 0.31 0.0219° 1.00 0.00 0.00 000 ______
HLJ379 1.00 0.00 0.00 0.00 _ _____ 1. 64 0.53 0.39 0.31 0.0153°
HLJ392 1.00 0. 00 0.00 0:000 - - 2.76 0.47 0. 64 0. 56 0. 0000 **
HLJ400 2.51 0.55 0.61 0.53 0. 0000 ** 2.66 1.00 0. 63 0.55 0. 0000 **
HLJ518 2.48 0.53 0. 60 0.52 0. 0004 ** 1.34 0.30 0.26 0.22 0. 2498
HLJ519 2.56 0.57 0.62 0.54 0. 0000 ** 1.77 0. 64 0. 44 0.34 0.0016 **
HLJ527 1. 69 0.57 0.41 0.33 0. 0069 ** 2.70 0.49 0. 64 0. 56 0. 0000 **
HLJ549 1.00 0.00 0. 00 0,00 - ccxw=w= 2.1 0.53 0. 65 0.57 0. 0000 **
HLJ555 2.38 0.43 0.59 0.52 0. 0000 ** 1.00 0.00 0. 00 0.00 - - - - -
HLJ602 1.91 0. 40 0.48 0.36 0. 2606 2.00 0.60 0.51 0.37 0.2139
HLI152 1.50 0.43 0.34 0.28 0. 0720 2.00 0.36 0.50 0.37 0. 0499 *
HLJ817 2.68 0. 68 0.63 0.55 0. 0000 ** 1. 64 0.53 0.39 0.31 0.0153°
HLJ848 1.99 0.26 0.50 0.37 0. 0006 ** 1.82 0.68 0.45 0.35 0. 0005 **
HLJ855 2.73 0. 66 0. 64 0. 56 0. 0035 ** 2.73 0.47 0. 64 0. 56 0. 0000 **
HLJ1230 1.48 0. 40 0.33 0.27 0. 0923 1.00 0.00 0.00 000 ______
HLJES 1.95 0. 66 0.45 0.41 0.0216° 2.18 0.28 0.55 0.47 0. 0000 **

Mean 1.89 0. 46 0.41 0.35 1.89 0.39 0.38 0.32

- - - There is null alkle at this bcus * : Significant deviation from equilbrim; * * :
Terbly simnificant dev iation frm equilb rim
2.3 , HLJ602 HLJ848
(M arkov chan m ethod) 0. 03 22
H ardyW einberg p (Fsr =
(H-W test for each locus in each 0-0. 05)[2”,
popu lation), , 2 12 11 0. 2648 0. 6942
(p <0.01), ,
( 3 (4

(Fsr)

(Nm )
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4 24 (F st)
Tab. 4 The fixation ndices (Fst) and gene fow (Nm ) at 24 microsatellite loci of 2 m iror carp fan ilies
Loais Fst Nm Locus Fst Nm Locus Fst Nm
HLJ 041 0. 1685 1.2334 HLJ376 0. 6805 0.1174 HLJ555 0.4620 0. 2912
HLJ044 0.3543 0.4557 HLJ379 0.1534 1. 3800 HLJ602 0.0093 26. 6481
HLJ 046 0.5798 0.1812 HLJ392 0.2507 0.7473 HL]J752 0.3614 0. 4417
HLJ049 0.0639 3.6598 HLJ400 0.0723 3.2097 HLJ817 0. 1995 1. 0033
HLJ057 0.1325 1. 6364 HLJ518 0.3818 0.4048 HLJ848 0.0373 6. 4568
HLJ133 0.2944 0.5992 HLJ519 0.2131 0.9233 HLJ855 0. 1974 1. 0163
HLJ319 0.2295 0.8392 HLJ527 0.0504 4.7146 HLJ1230 0.1124 1. 9737
HLJ372 0.4743 0.2771 HLJ549 0.3932 0.3858 HLJES 0.2099 0. 9408
:Nm =0.25( H'st) F st
2.4 209/165 ,
165/165 )
YJ] | , 209/181
s HLJ519 HLJ848 209
HLJ855 HLJES
R HLJE 8 271/167 189/167
(Duncan ), 167/167 , 189/167
Y] 47 ) (p<
64.77g 12.09an 14. 86an, 0.05), 189/167
HLJ519 HLJ848 HLJ855 HLJES§ , (p>
HLJ519 HLJ848 HLJ855 0.05), 189
(9
HLJ519 301/267 281/281 3
267/267 s 281/281
, 301/267 31
(p< 0.05), 267/267 R 24 HLJ041
281/281 , HLJ046 HLJO57 HLJ372 HLJ376 HLJ392 HLJ379
3017267  267/267 , HLJ549 HLJ555 HLJ1230 10
281, (1 2),
281 HLJ041 HLJOA6 HLJO57 HLJ072 HLJO79 HLJ555
HLJ1230 YJ , EJ
HLJ848 300/300 300/279 , Y)J
279/279 R 300/279 EJ R
, 300/300 3.2
279
HLJ855 209/181 209/165

181/181 181/165 165/165 ,

[9]
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5 YJ

Tab 5 multple can parsons of econan ic characters of Y J among microsatellite loci genotypes

A EER AN #hE 233 2K
Locus Genotype No. Body weight Body size Whole size
HLJ519 301/267 27 61.77 £12.28* 11.91 £0.79* 14.64 £0.92°
281/281 9 74.89 £11.92° 12.66 +0. 77" 15.56 £0. 85"
267/267 10 62.20 +10.52* 12.04 £0. 83" 14.78 £0.99*

HLJ848 300/300 19 61.89 £13.29° 11.87 £0. 84° 14.61 +1.00°
300/279 12 73.00 = 12. 69" 12.67 £0.71° 15.58 £0.76"
279/279 16 62.00 £9.91° 11.93 £0.73* 14.63 £0. 83"

HLJ855 209/181 18 64.67 £15.35*" 12.07 £0.87*" 14.83 £1.01*"
209/165 7 68.86 +9.51° 12.32 £0. 82" 15.09 £0.98"
181/181 11 66.18 £8.96*" 12.20 0. 60*" 15.03 £0. 69"
181/165 4 64.00 £10.07*° 12.20 £0.99*" 14.98 £ 1. 16°
165/165 5 52.40 £12.92° 11.26 +0. 84° 13. 86 +0.97°

HLJES 271/167 28 63.57 £12.51° 12.04 £0. 78" 14.80 +0.91°
189/167 4 79.50 +13.70° 12.73 £0.78* 15.58 +0.87*
167/167 15 63.07 +11.26* 12.02 £0.91° 14.81 £1.08"

+ (x £ (p< 0.05)

Note Valies in Tab. 5 arem eans Estandard deviation; superscript in the sane comnw ihin the differentm eans significant difference (p < Q 05)

Crawford et al.'?! ,

, 0.5347
, 0. 586Q
24 DNA 57 0.5152 0. 5688 ,
, 1. 00—2. 89 8]
1.89
0. 053— 1. 00Q (< 0.36—0.43
0. 1000) = 0.49—0. 53
; , 0.21—0. 25
(PIC) . )
Bostein et
al.l 22]
” O 00_ ” ”
0.58 0.33
2 5[26] 2
, 0. 00— , , ,
0.83 0.46  0.39

0. 00—0. 66 0.41 0.38 1 ,
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ANALYSIS OF GENETIC DIVERSITY AND ECONOM IC TRAITS IN
T™WO M RROR CARP SEM FSIB FAM ILIES

WANG HongZhe >, ZHANG-Y an" %, YIN Q anQ ian" >, CAO D ng-Chen, UN X oW en' and LANG L+Qun'
(1.Heibngjiang Rwer F isheries Research Institute Chinese Acadeny of Fisheries Science Harbin  15007Q C hing
2.T'ieling Fisherties Technical Extenson Swiion, T ielin, 112000 China
3. Life Science and T echnology Instiute Dalan Fishetes Unwersity, D alian 116023 Ching
4.College of A qu-life S cience and Technolbgy, Shanghai Fisheries University Shanghat  20009Q China )

Abstract M rwor carp (Cyprinus carpio 1. ) is one of hem ost mportant traditbnal dam estic freshwater aquaculure fish n
Ch na The seeding of miror carp br aquaau lture has cane from the H eibng jing R wer because gemplasn resource of
m irror caip is superpr to those fram other rivers and bhkes But advanced b bgical characterstic Hr aquaculure gem—
plasn of miror carpw as obviously decreased during past years after mult ene rations artif c al propagation The grow th be-
came slow ly and the ability of antidisease reduced T herefore it is necessary to analyze and study genetic d wersity and cor-
relatbn analysis of m icrosatellite DNA m arkersw ith econam ic characters nm irror capp In the present study, the genetic
dwersity and population st cture ofm irror carp fran H e ilongjiang R wer systen w ere nvestigated us ng m icrosatellite DNA
m arkers

The genetic exan natbn on 24 m icrosatellite maik ers and con bined quantity characters such as the body w eight body
length and full length w as carried out anong the randam samples in o seami-sib fan ilies of m iror carp  a total of 57 dif
ferent alleles w ere found and the number in each bcus ranged from 1 to @ The average nunber of alleles was 3 21 The
DNA fragnent lengths were frun 134 bp to 371 bp In the wo sem+sib familes the number ofmean valid alleles (Ve)
was L 00 to2 89 the value of average observed (H o) and expected heterozygosity (He) ranged fran QO 00 to Q 83 and
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Q 00 to Q 66 respectively and themean PIC was Q 00 to O 58 The result showed that the level of genetic varnb ility
w as moderate Chi-square testwas used to analyze the genotypes based onH adyW enberg equilbrim, heP valie deno-
ted that the 2 fan ilies deviated equilbrum partially

A GIM procedure was used to analyze the effects of these 24 m icrosatellites on econan ic chamcters Results uncovw
ered that here exsted 4 loci HLJ519 HLJ848 HLJ855 andHLJES which had a sinificant mpact on body weight (p
< 05). TheHLJ519 HLJ848 andH LJ855 loci correlated with length and full length character sgnificantly (p< Q 05).
Genotypes of that favorably affect econamic characters were detem ned M ultiple canparisons of econamic characters
an ong m icrosatellite locigenotypes showed that allele 281 n beusHLJ519 allele 279 n locusHLJ848 allele 209 in lo-
cusH LJ855 and allele 189 n beusHLJES closely linked to themajor gene related to body weikht body size and whole

size of econam ic characters in miror carp

K ey words M icrosatellite m atker M irror carp G enetic diversity E conan ic characters Correlatbn analysis



