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Genetic diversity of cultured populations of
Fenneropenaeus chinensis shrimp using microsatellites
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(1. Ydlow Sea Fishaies Research Ingitute, Chinese Academy d Fishery Sciences, Qingdao 266071, China;
2. Cdlege of Marine Life Science, Ocean Universty ¢ China, Qngdao 266003, China)

Abstract: Selective breeding on growth character and diseas@resistant trait of shrimp Fennercpenaeus chinensis has been conducted
since 1997, and six successively bred socks were produced between 1997 and 2002 at breeding base of the Yellow Sea Fisheries
Research Ingitute, Shandong Province, China. Challenge Test has shown their better growth rate and diseas@resistant performance
than controlled shrimp. Samples of CP1 and CP6 were randomly collected. Tail muscle tissue from shrimp of mostly adults and sut2
adults was collected. Total DNA was extracted from tail muscle. DNA quality controls were performed using agarose gl
electrophoresis and only samples with good DNA quality were used for microsatellite analysis. Microsatellite technique was used to
invegigate the genetic variation between the cultured populations (CP1 and CP6) of F. chinensis. Ten microsatellite primers were
designed according to smalRsize fractionated genomic libraries of F. chinenss. Optimal results were dbtained by optimizing quantity
of reagents and reaction condtions. Under the optimal conditions, PCR was performed for analyzing the genetic diversity of the two
selected populations. PCR products were electrophoresed through 8% polyacrylamide gels. Samples were heated to 95¢ for 5 min
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before beng loaded onto the polyacrylamide gels. The gels then were silve2stained. All samples were run next to a known sequence
in order to determine size. To avoid inaccuracy in scoring due to differences n gels, a control DNA sample was included in each set
of samples far each gel. To analyze the variation n microsatellite loci in the two populations, number of alleles per locus (na),
Polymorphism Information Content ( PIC), number of genotypes per locus ( G) effective number of alleles (Ae), observed
heterozygosity (Ho) and expected heterozygosity (He) were estimated for each population at each locus. Allele frequencies for each
population at each locus were calculated based on the number of alleles provided by the computer software TFPGA. A total of 74
different alleles were found over all ten loci. The total number of alleles per locus ranged fram 3 to 13. In the two populations, the
effectivenumber of alleles was lower than the observed number. PIC per locus ranged from 0. 5567 to 0. 8877. The average
heterozygosity of the firg and sixth selected generation was 0. 6400 and 0. 6300, respectively. To access departures from HWE, P2
values of genotypic frequencies were calculated. Furthermore, five cases of observed heterozygosity excess ( Fix< 0) were observed
in the two populations. Shannon genetic diversity index revealed that the average variation level of the two populations was 1. 7742,
and the variation level of them was 1. 6830 and 1. 7382, respectively. Partitioning of the genetic variation revealed that 96.415% is
distributed within populations and 3. 585% among populations. Nei. s genetic identity and genetic distance between the two
populations were 0. 9187 and 0. 0848, respectively. In summary, data showed low genetic diversity of F. chirenss and difference
over the levels of genetic variation between the two populations. There was great potential of selective breeding for the sixth
generation.
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Tab.1 Characteristics of F. chinensis loci tested

GenBank (e)
( ) imer s enc(ess'( }; 3. )3 ) core sequences GenBank amealing
no. clone( locus) x o A ks accession# temperature
F: ACAGACACTATGTCACACC
CT),,C
ENOOTs R: CCGAGATACAGA AAAGATGGGC (€T AYI3B12 66
EN0033 ( 02135714. 5) (GA)GT(GA) ,AT( GA) GT( GGGAGAGT) ( GA),  AY 132813 64
rsoe2 [ TGCTGAAGCTAC ACTACCTICG (0 G0y, (GTCT) wGAGT(GTCT) AY 132778 66

R: TGA TGA AAC GCA AGC AAA GGC

F: TCA GIC CGT AGT TCA TAC TIG G
RSO62 o' o COT TIG TOT GAA AAC G (GTCT) »GAGT( GTCT) 4 AY 132778 66

F: TTC AGT TGT TTC AGA ATC GC
RS b ) GG AGT AAT GGA GAC C (AC) 15(AT) { AC),A AY 132779 61

F: ACG ATG CIT ATT AGC TGC G
AC) GC(AC
RS 0676 R: TGT GGA GCT TGA TGG TTG C (AC)GC(AC)y AF526880 63

RS0683 ( 02135713. 7) (CGCTACGCG C (TACCCGC) ; TACC C AY 132823 64

( ATC) (ATTATC)CTC( ATC) (ATT) ,
ATA(ATT) ,( ATC)CT(TA)  ATT)ACT( ATT)
Rsgsy [ ATCAGT AGC AGT AGT AGT TG ATAACC(ATT) sTT(ATT) GNC(ATTATC) 10 AY 132791 5
R: TGT TAG GAA TGC TTA TGA (ATT)AAC(ATTATC) § ATT),ATCTTCATC
(ATTATC) CCC( ATTAGC) ,ATTACTATC
( ATT) ,TTTACT( ATTA TC) (ATC) ,(ATT) AT
F: ACG CAT TAT GTC TCA TTC GC

RS9%6 o GOA TCA AAT ATG TCC G (AG)3AA(AG) »AA(AG)y AG)3(AG) » AY 132800 66

G(GAGT),GAGC(GAGT)GAATGC(GTGA) 5
GCGA(GTGA)ATGC (GTGA);G, (GAGT)AAT
( GTGA) GCCT( GGIT) ,CATT( GAGT) , (AAG),
RS 1101 F: CGA GTGGCA GCG AGT CCT  TATGTT(AGT),, (GAGT)GATT(GAGT),G, AY 132811 55
R: TAT TCC CAC GCT CTT GTC (GTGA) ;GCGA( GTGA) ATGC( GTGA) ,
ATGAAT(GC) 3(GTGA)3;GCGA(GTGA) ,
(GTGA) C(GAGT), (GTGA)s, (GAGT)
GA(ATT) ,GT ( GTGA) ATGAATG

: RS062 RS0622 GenBank s (bp) F: ; R
Notes: RS062 and RS0622 loci having the same GenBank accession# , the same locus with differenet allele size. F: forward primer; R: reverse
primer
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Fig.1 Demongration of microsatellte locus amplifed by RS0622 primer pairs in the two populations ( a: CP6; b: CP1)
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Fig.2 Demongration of microsatellte locus amplifed by RS0683 primer pairs in the two populations ( a: CP6; b: CP1)
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Tab. 2 Genetic variability at ten microsatellite loci in F. chinensis
CP1 CP6
locus PIC na Ae G H, H, P PIC m Ac G H, H, P
ENO0018 0.6900 4.00 3.5242 8.00 0.3500 0.7346 0.00011 0.7582 5.00 4.4693 12.00 0.8000 0.7962 0. 16660
ENO0033 0.859 11.00 8.4211 14.00 0.8000 0.9038 0.05239 0.8877 13.00 9.3023 17.00 0.800 0.9154 0. 2760
RS062 0.8519 8.00 7.1429 1200 0.8000 0.8321 0.00021 0.8097 6.00 5.5556 14.00 0.6000 0.8410 0.21455
RS0622 0.7%8 7.00 5.2632 1200 0.7500 0.808 0.00003 0.7255 6.00 3.9216 12.00 0.4000 0.7641 0.00305
RS 0653 0.7503 7.00 4.2553 10.00 0.7000 0.7846 0.02747 0.7717 7.00 4.7059 10.00 0.5000 0.8077 0.00089
RS0676 0.7480 6.00 4.2781 11.00 0.6500 0.7859 0.02497 0.7721 7.00 6.1069 10.00 0.3000 0.8577 0.00000
RS 0683 0.8318 9.00 6.292 13.00 0.7000 0.828 0.03051 0.882 11.00 9.1954 1800 0.7500 0.9141 0. 08554
RS 0859 0.5713  6.00 4.2553 10.00 0.8000 0.7846 0.34133  0.7331 6.00 4.0000 10.00 0.8500 0.7692 0.15149
RS 1956 0.7950 6.00 5.2288 10.00 0.2000 0.895 0.00000 0.8116 7.00 5.6738 13.00 0.5500 0.8449 0.00159
RS 1101 0.7357 3.00 2.5974 5.00 0.6500 0.6308 0.9088 0.5567 3.00 2.465 4.00 0.7000 0.6064 0.22534
mean 0.7628 6.70 5.1265 10.50 0.6400 0.8029 0.1389 0.7713 7.10 5.5377 12.00 0.6300 0.8117 0. 08766
2.2 1. 7742 Hyp/Hy
3 , Fe«< 0. 05 , RS1101  RS0676
Fis< O 5 (Hpp/Hg
, RS1101 RS0859 0. 9132 0.93277),
0. %415; 0. 03585,
b
10 , (1)
( 3, R 0.9187, (D) 0. 0848(
Shannon 1. 6830 4)
1. 7382, ( )
3 10 F-
Tab.3 F2statistics and Partitioning of genetic diversity of within and
among two populations of F. chinensis at the ten microsatellite loci
Fy H* (HyHp) /
bcus P6 CP1 Fie Fa P6 CP1 Hap Mo Hpy/ Hyy H,
ENO0018 - 0.0306 0.5113 0. 2349 0. 0071 1.3145 1. 5481 1.4719 1. 4313 0. 97215 0.02785
EN0033 0.0476 0. 0922 0. 0782 0. 0091 2.2439 2.3670 2.3640 2.30545 0. 97523 0.02477
RS062 0.4631 0.0741 0.2710 0. 0143 1.7741 1. 5242 1. 7066 1. 64915 0. 96633 0.03367
RS 0622 0.2683 0. 0698 0. 1780 0. 0136 2.0205 1. 7464 1.9721 1. 88345 0. 96633 0.03367
RS 0653 0.3651 0. 0850 0.2429 0. 0205 1.6067 1. 6761 1. 7063 1. 414 0. 96196 0.03804
RS 0676 0.6413 0. 1517 0. 4255 0. 0310 1.5717 1. 8620 1. 8406 1. 71685 0. 93277 0.06723
RS 0683 0.1585 0. 1679 0. 1764 0. 0160 1.9869 2.29%0 2.2411 2. 14145 0. 95553 0.04447
RS 0859 - 0.1333 - 0.0458 - 0.0594 0. 0273 1.5849 1. 5601 1. 6212 1. 5755 0. 97181 0.02819
RS9356 0.3323 0. 7527 0. 5475 0. 0151 1.7165 1. 8073 1. 8099 1.7619 0. 97347 0.02653
RS 1101 - 0.1839 - 0.059 - 0.1071 0. 0108 1.0104 0. 9889 1. 0084 0. 9965 0. 9132 0.00868
0.2039 0. 1825 0. 2066 0. 0166 1.6830 1. 7382 1. 7742 1. 7106 0. %6415 0.03585

mean




4 Nei

Tab.4 Nei s genetic identity and genetic distance in the two populations of F . chinensis

Nei (1972) Nei (1978)
CP6 @1 CP6 @1
@6 0.8757 0.9187
1 0.1327 0. 0848

Notes: Genetic identty (below diagonal) and genetic digtance (above diagonal)
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