
 



 



   



  
                                      

DNA



 
Peneaus indicus

(P 0.05)DNA

Nei(1972)

Nei(1972 , 

1978)

F1

(R)

       



 

                                                

 

1.Penaeidae 



RAPD

(Crustacea)(Sub phylum)

(Class)(Malacostraca)

(Decapoda)

Penaeidae

SergestoideaPenaeoidaePenaeoidae

Penaeidae(Species)

(Genus)



 
(Phylum)

 
Arthropoda 

(Class)

 
Crustacea 

(Sub class)

 
Malacostraca 

(Series)

 
Eumalacostraca 

(Superorder)

 
Eucarida 

Order)

 

Decapoda 

Dendrobranchiata
(Sub order)

 

Natantia 
(Infra order)

 

Penaeidea 

(Super Family)

 

Penaeoidae 

(Family)

 

Penaeidae 

(Genus)

 

Penaeus 

Species)

 

Semisulcatus 

 

Monodon

 

Merguensis 

 

Indicus 

 

Vannami 

 

Penaeus semisulcatus

Penaeus merguensis

Penaeus 

indicusPenaeus japonicus





 



(Plago penaeus)

(Meta penaeus)

sub adult 

 

Penaeus merguensis 

 

Penaeus semisulcatus 

Macrobrachium American

Macrobrachium carinus

Macrobrachium rosenbergii

 

Fennero penaeus indicus

Benzie  2009

  



 

Fenoro penaeus merguensis

19.5cm24cm

ppt

 penaeus semisulcatus



 
Marsu penaeus japonicus

ppt

chinensis(orientalis) Fenoro penaeus

 penaeus monodon

grgr



 
pptGill netTrawl

Peneaus vannamiPeneaus monodon 

 Lito penaeus vanamei

 

ppt

kg/ha



Peneaus vannami

Peneaus monodon 

p. vannamei p.monodon 

42/kg

Peneaus vannami

Peneaus monodon 



 
Briggs, M. etal,

 Lito penaeus stylirostris

ppt

p.vannamei

 

meta penaeus ensis





  
penaeus semisulcatus

Fenoro penaeus merguensis

Fenoro penaeus indicus

Fenoro penaeus penisulcatus

Marsu penaeus japonicus

Meta penaeus affinis





 



(Extensive Culture) 

(Semi intensive Culture)

(Intensive Culture)

(Super-intensive Culture)

(Cage Culture)



 
(Extensive Culture) 

(Semi intensive Culture)

(Intensive Culture)



(Super-intensiv Culture)

(Cage Culture)

PH



 



(Cephalothorax)

(Carapace)



 
(Rustrum)

(Opthalmopod)

(Antenna)(Antennula)

(Maxilla)(Mandible)

(Scaphocerite)

(Maxilliped)

(Abdomen) 

(Uropods)(Telson)

 (Fan tail)(Anus)

(Tergum)

(Pleuron)

(Sternum)

(Protopodite)(Coxa)

(Basis)(Endopodite)(Exopodite)



(Exoskeleton) 

     



 



Hemocoel



 

Dendro Bronchiata

(Scaphognathite)



(Gangelion)



 

PH

(Statocyte)

(Statolith)



(Endocrine Gland) 



 
(X- organ- sinus Gland complex) 

(Hyperglycemic Hormone)

(Gonad inhibitor Hormone) 

(Y- organ) Y 



Y

(Pericardial organ)

(Mandibular organ)

(Post Commissural organ)

(Telicum)



 

(Petasma)



(FAO, 1985) 

Meta penaeus affinis



 

(Naupilius)

(Naupilius)

(Protozoea)

(Mysis)



(Naupilius stage)

(Protozoeal stage)

(Mysis stage)



 

(Post larval stage)

(Juvenile)



 

Polyploidy

n

n

nnn

.

n

p. Indicus

 

AQUACOP

B

P. ChinensisXiang



 
xiang

Sellar

Sellar

(early shock)

nnnn

sellar

 

(PB1)

 

(PB2) 

(PB1)(PB2)

kumura(PB1)

(PB2)

(stanley et al., 1984) (Beaumonet and kelly, 1989)

 

crassostra gigas(Gue and Allen,1994;Gue et al ., 1996; Wang 

et al., 2002)(C. gigas*C. ariakensis)(Huayong and Allen, 2002)

 

(Chourrout et al., 1986)

 

(Crassius auratus red var * Cyprinus carpioL.)(Liu et al., 2001)



Li

nn

  n      n  

n                                                              n  

 

n

 

n

  

  n                                          

sellar

kuruma  

kuruma  

 

xiang 



 
DNA



xxxy 

Sex reversal 

(legarand et al., 1987)

korpleinon

(legarand et al., 

1987)

(Sagi and Cohen, 1990)

(WZ)

(Gonadosist)(Hermapherodit)

(Ovotestis)

ovotestisOvol



 
Testis

Protogynous

Protoandrous

Sex reversal

Femenization  

Masculization 

17- stradiol 

plate oral 

  



overdoseunder dose

gynogenesis

(Parthenogenesis)

 

(Dawley, 1989)

N(Purdom, 1983)

Hertwig

Poecilia formosaHubbs and 

Hubbs (1932)(Carassius auaratus gibelio)Cherfas

 

(allogynogenesis)

flat fish(Purdom, 1983)

  

UV



 
(Chourrout, 1984)UV

X

UVDNA

 

(endomeiosis)

  

(endomitosis)  

(endomeiosis)

Carassius auratus gibelio

(Cherfas 1994)



(Nagy et. al. 1978, Chourrout et. al., 1984)

(Homozygous)

endomitosis

2n

homozygous



 

inbred line(full-sib)

(Sex reversal)

ayu

(Komen et. al., 1991;) (Sarder et. al., 1999

(Komen et. al., 1991)

(Komen et. al., 1991)



(inbreeding)full-sib

Androgenesis

line

(early shock)

(Androgenesis)

(Purdom, 

1993)

(Purdom, 1993)

   

PCR

(homogametic sex)



 
ZZYYXX

 
(3N)

3N2N

3N2N

3N2N(Cherfas et 

al., 1994)

 

(Spermatophore & Embryos cryopreservation)



    

DMSO

    



 

PH

ATP

PHPH

PH 

PH

(Meryman, 1971)

DMSO)



(Rudolph and Crowe, 1985)

(Whittingham et al.,1972)(Mazur et al., 

1992)

Penaeus semisullcatus

Penaeus indicus(Subramoiam and Newton 1993, Subramoiam, 1994)

  

Penaeus esculentusPrestonComan

Penaeus esculentus

)(Subramoiam, 1994



 
(Transgenic)

White spot baculovirus

 

yellow head virusTaura syndrum virus (You et 

al., 2004)

(Xiang, 2001)

(Glinski and Jaroz, 

1997) . 

(Bachere et al., 1995)

(Cleavage)

 

DNA

  

PCR

 



Microinjection  

(Horvath and Orban, 1995)

Preston

Preston

Electroporation

(Kamadar et al., 1992)(Muller et al., 1993)(Power., 1995)

Electroporation

Preston

Co-percipitiation

 

Bombardment

Prestoncrustasea(Gendreau et al., 1995)

(Zelenin et al., 1991)

DNAMicroinjection

(Preston and Atkinson, 1995; Gendreau et al., 1991. )(GUS)- glucuronidase

DNA(Rothlisberg, 1998)

Arenal (NLS)sv40DNA

(Litopenaeus schmittti)(NLS)

(NLS)



 
Lutaura 

PrestonMicroinjection -

 

Electroporation

DNAMicroinjection





  

Qualitive trait 

true breed population 

Quantitive trait



 

(Selection) 

 

(Inbreeding)

 

(Hybridization) 

(Bashirollah et al., 1989)

 

(Naylor et al., 2000)(Lightner et al., 1998)

Argue and Alcivar-Warren, 2000)

        . (Browdy, 1998     ; Davis and Hatzel, 2000; Hatzel et al., 2000)

. (Gyard et al., 2002 ;Argue et al., 

2002; Hatzel et al., 2000)



 

(selection)

 (inbreeding)(Bierne et al., 2000; Falconer, 1998).

(Selection)

Gene pool

     





 
DNA

DNA

(QTL)DNA

DNA

DNA(Recombinant DNA Technology)

DNA

Mass selection

Tandem selection



Independent cutting

cut off value

Selection Index

h

h

S

F1R

hR/S



 

Cut off value

Cut off value



(Inbreeding)

(DD)(Dd)

(pante, 2001)

(Bondari and Dunhum, 1987; 



 
Gjerde et al., 1993 and Bensten and Olesen, 2002)

(Bensten and Olesen, 2002)

FCR(kincaid,1983)

Keysinbreedoutbreed

outbreed

 

inbreed

F(a)F(A)F(aa)F(Aa)F(AA) 

P 

F1 

F2 

F

 



Hybridization

(pre-zygot)(pos-zygot

F1

(Benzie et al., 1995)

 

Boston & Provenzano 

P. pugio, P. intermedius, P. vulgaris

P. pugio P. vulgaris

 

P. pugio 

P. pugio 

PL20P. 

monodon * P. esculentus(Benzie et al., 1995)

 

P. monodon * P. 

penicillatus

 

(Lin et al., 1988)

 

P. Schmitti * P. setiferus30-40 

 

(Bray et al., 1988)

(Benzie et al., 1995



 
f3

  

(H+)  H+

H

Tilapia nilotica* T. honurum



DNA

PCR

 

nlbc.go.jp

wikimapia.org 

CUSansci.colostate.edu 

icar.org 

china-fishery.net

fistenet.gov.vn

read. Jst.go.jp

lib.noaa.gov 

Crassosstrea virginica

Crassosstrea  gigas



 

Sbordoni



Goyard

 
HetzelMersupenaeus japonicus

%(Hershberger et al., 1990)%Bondari, 1993; Dunham, 

1987)( Gjedrem, 1997)

 

ArgueTaura

litopeneus vanamei

0.43

litopeneus vanamei

(Janzen, 1992)

ArguTaura

Corcos

F4F5

Goyard

Keys Mesopenaeus 

japoniusPL80-



 
PL30-PL124PL80

PL156PL124

 
PrestonMesopenaeus japonius

Marcos (SPF)

FCR

Li

RFLP

P. monodon



)(

Hedgecock

(Chow et al., 1990)

         



 

(G)(R)

G

G

AT

GC

G

DAPI(Diamino -2 phenyl- indole4, 6-)DNAAT

QR

(Choromomycin A3)(Mithromycine)DNAGC

DNAGCGC

ATDNA

G

Anguila anguila

G(Gold et al. 1990)



RG

(Methyle trexate)BrdU (5 bromo 

 

2 dexoyuridine)

(Acridine orange)

(Fluorescence In Situ Hybridization)

DNA

C

CDNA

C

CDNA

C



 
GCAT

AT

Salvelinus namaycushQ

CFISH

(NOR)

(Nucleolar Organizer Region banding)r DNA

(Transcribe)

(Gaps in 

choromosome)NOR

r 

DNAGC NOR

A3(CMA3)(denaturation prodium iodide 

staining)NOR r DNA

(CMA3)(CMA3)NOR



GCNORFISH

DNA

DNAAlu 

DNAAG CT

DNA

C(C

DNA

C

cC

DNADNA

FISH

FISH

FISHDNAFISHDNA

DNADNA



 
DNA

Flow sorting

(Micro dissection)DNA

(degenerate)PCRDNA

PRINS(Primed in situ hybridization)

FISH(Phillips  and 

Reed, 1996)DNA

PCRDanio rerio 

  

(Hayashi and 

Fujiwara, 1988)

(IM)



(Dai et 

al., 1989)

(Hedgecock et al., 1982)(Hayashi and 

Fujiwara, 1988; Dai et al., 1989)

Penaeus indicus



 
peneidae 

2n=92Penaeus japonicus Niyama et al., 1948 

2n=88P.aztecus

2n=88 p. duorarum 

2n=90 p.setiferus 

Milligan et al., 1976 

2n=92p. vannamei 

2n=92p. stylirostris 

2n=92p.occidentalis 

2n=92p.californeiensis 

Mayorga et al. 1982 

P.aztecus 
Goswami et al., 1985

2n=86Penaeus japonicus Fujiguara&Hayashi,1988 

 

Penaeus orientalis Xiang, 1988 

2n=88 Penaeus indicus 

2n=88 Penaeus japonicus 
Nayak et al, 1989 

2n=88 p. vannamei 

2n=88P.aztecus

2n=90 p.setiferus 

Chow et al., 1990 

2n=88p. stylirostris 

2n=88p.monodon 

2n=90p. semisulcatus 

2n=88p. chinensis 

2n=86p. japonicus 

2n=88p. merguensis 

Xianojum Zhang, 1995 

2n=88p.californeiensisCampus-Ramos, 1997

2n=88p. merguensisJamjum Petsiri, 1997 

2n=88Penaeus indicusMorelli et al, 1998 

2n=88p. semisulcatus



(Shell)

proPO



 



Baculovirus Penaei (BP) 

A 

F.P. duorarum  

F.P. aztecus 

l.p.setiferus 
 l.p. vannamei
l.p.stylirostris 
p.monodon

  
HP 

HP, AMG  

HP, AMG  

HP, AMG  

HP, AMG  

HP 
Monodon Baculovirus (MBV) 

A

p.monodon  

F.p. merguensis

HP, AMG  

HP, AMG   

Baculoviral Midgut, Gland, Necrosis 
(BMNV)

C

F.p. merguensisHP, AMG 

Infectious 
Hypodermal&Hematopoietic Necrosis 
Virous (IHHNV) 

 

L.p.stylirostris 
p.monodon

HE, CH  

HEO,CT 

Hepatopancreatic Parvo- like Virus 
(HPV) 

 

F. merguensi 
s
p.monodon  

p.semisulcatus  

P. orientalis  

p. scelentous

HP 

HP 

HP 

HP 

HP
White spot syndrome virous(WSSV)p.monodon  

P. orientalis   

F.p. indicus  

F.p. merguensis 

p.semisulcatus

  

Reo Like Virus (REO) F.p. merguensis
F.p. merguensis

HP, AMG

 

HP, AMG 

Yellow-Head Virus(YHV) 

 

p.monodon

 

HP 

Taura Syndrom Virus(TSV) 

 

l.p.vannamei 

 

HPAMGCHHEHEO

 

CTMidgut Gland

Farfante penaeusFAPFennero penaeusFPLito penaeusLP



 
V. parahemolyticus 
V. alginolyticus
V. anguillarium

(Vibrio Disease) penaeidae 

Vibrio harveyi 
Vibrio splendidus Luminous 

Bacterial Disease 

p.indicus
p.merguensis 
p. monodon 

Bacterial Shell 
Disease(Black or 

Brain Spot) 

p.indicus
p.merguensis 
p. monodon

Leucothrix  mucor Filamentous 
Bacterial Disease 

penaeidae
p.indicus
p.merguensis 
p. monodon

l. callinectes
lagenidium sp. 
sirolpidium sp. 
Haliphthoros 
philippinensis
Haliphthoros sp.

 

Larval Mycosis or 
Lagenidium 

Disease 

penaeidae 

Fusarium solani

penaeidae 

Microsporia 

 

p.indicus
p.merguensis 
p. monodon

Vorticella sp. 
Epistylis sp.  p.indicus

p.merguensis 
p. monodon

 

p. monodon



Fouling Protozoa Anophrys 
Zootgaminilia 

penaeidae

Microsporidae 

p.indicus
p.merguensis 
p. monodon

Haplosporidae penaeidae

Gergarian     p. monodon

penaeidae

Specific Patthogen Free and Specific Pathogen Resistance (SPF/SPR)

(culture stock)

(SPF)(SPR)SPF SPR

SPF

SPF



 
SPF

SPF

 
SPFHigh health shrimp

 SPFSPF

SPF

SPF

SPF

SPF

SPF

SPFBPBMN

SPF

  

WSD

Category

C-1

C-2



C-3

USMSFC(lightner, 2003) 

White spot syndrome 
virous(WSSV)

NimaviridaeC1 

Taura Syndrom Virus(TSV)Dicistroviridae C1

Yellow-Head/Gill  
Associated Virus(YHV/ 
GAV)

Roniviridae C1-2

Infection Myonecrosis 
virus(IMNV)

 

C1-2

Hepatopancreatic Parvo- like 
Virus (HPV)

Enteric parvovirs C1-2

Infectious 
Hypodermal&Hematopoietic 
Necrosis Virous (IHHNV)

A systematic parvovirus C2 

Baculovirus Penaei (BP)

 

C2 

Baculoviral Midgut, Gland, 
Necrosis (BMNV)

A non-occluded enteric 
baculo-like virus 

C2 

Monodon Baculovirus 
(MBV)

A occluded enteric baculo 
virus 

C2 

Necrotizing 
Hepatopancratis(NHP)

Prokaryotes, An alpha- 
protobacteria

C2 

MicrosporidiaC2 

HaplosporidiaC2 

GregarinesC3 

SPF

(Lotz, 1992)

SPF(Wyban, 1992



 
(dot-blot hybridization)PCR

SPF

F1

F1F2

(Lightner,1991)

SPR

SPF

SPF

SPF (USMSFP2)

SPF

 

(SPF)

SPF(Lito penaeus vannamei)

                                                

 

2 . U.S. Marine Shrimp Farming Program 



CarpenterBrockSPF

FCR

SPF

JaenikeSPFFCR

WybanSPF

F1

PantojaFenneropenaeus chinensis 

PCR

F1

SPF



 

SPF

 (Wyban, 1992)



DNARAPD(Random Amplified Polymorphic DNA)

 
(Williams et al.1990,Welsh and Clelland ,1990)

DNAWelsh

 

AP-PCR(Arbitary Primed DNA)Williams 

 

Random   Amplified Polymorphic 

DNA (RAPD)AP-PCRRAPD

 

(Phillips 

and Vasil, 2001)DNA

DNA

DNARAPD

GC

(Foolad et al., 1993)RAPD



 

(A)RAPD

DNA

DNA

bpC32

(D)

(B)DNASJD

bp



(D)

(C)

bp(AB)bp

(D)

DAB,C32,SJD

bpC32PCR

DNA

 

C32/SJD

 

ABbp

 

C32

 

AB, SJD

RAPD(Postleth et al., 1999)

RAPD

 

RAPDRFLP

DNA

DNA

DNA

 

RAPD

 



 
 RAPD

DNADNA

RAPD

PCR

(RFLP)

 

DNA

   

RAPD

 

DNA

 

RAPD



(Westneat et al., 1994; Williams et al., 1999



 
peneaus indicus

1mm0.001gr

DNA

DNAHilis&Moritz,1990)

pH= STEmM Nacl , mM ,Tris-Hcl  20 

mM EDTA) K mg/mlCinnagene 

 

SDS

Eppendorf

Eppendorf

STESDSKmg/ml

KC

 

C

 



µL

 
µLrpm

µL

DNA

DNA

DNA

DNA

DNA

 

DNA

CC

C

DNA

DNA

DNA

DNA

 DNA



  
DNACECIL

DEDNAµL

,A260/280

DNA  D * A260*=DNAng/ml

 :  A

D =  

   

A1/A2=DNA A1/A2>DNARNA

A1/A2< 

DNA

TAE X

 

(Loading buffer)

UV

(Amersham Pharmacia)Vilber loumat

Biocapt

DNADNA

   

(10 x)TAE



     

DNA

  

VU

DNA 

 

DNA 

 DNA

 

PCR

DNAmMMgCl2

PCR BufferX

 

DNA 

MWG

Eppendorf



 
Anneling

OPAQ1 35GGTGGCGGGA 
OPAQ2 39GAGGTCCAGA
OPAQ3 37GCTGCTGGAG
OPAQ4 37GCTGTAGTGT
OPAQ5 35GCGGTTGAGG
OPAQ6 34CAAGGGAGGT
OPAQ7 35GGGCACGCGA
OPAQ8 32ACGGCCGACC
OPAQ9 51CGGAGAGCGA

OPAQ10 50TGGGCTCGCT
OPAQ11 53ACTTGTGCGG
OPAQ12 53GCGGGAGACC 

PCR

1 gDNA

u/  DNA

DNTPs

M gCl2

XPCR Buffer

Variable

 



PCR

 PCR PCR 

PCR

MgCl2DNAdNTPs

PCR

 (min)

     

PCR

 

DNA

DNAHillis et al., 1996 



 
Polymerase Chain Reaction (PCR)

OPAQ 4DNA 

lPCR

                                  

DNA

                      

 DNA

                              

. 

                   

20 

              

transilluminator

                  

PCR

                

. 

         

PCR

 

. 

          

 Gel Extraction( Fermentas

     

PCR

                                 

PCR

                 

. 

         

PCR 

   

.



  
l 5-10

      
PCR

   
%1.5- 2 

      
. 

           
.

           

UV. 

           

UV

                     

UV

          

. 

      

 (Binding  solution) 

           

C  55°

            

l

  

 (Silica suspension)

        

55° 

   

. 

           

11000 ×g 

     

. 

       

PCR

              

(Wash buffer).

                         

. 

           

l

         

 DNA

        

DNA

                           

. 

    

PCR

              

 . 

           

.



         

.

Cloning

DNA



 DNA . 

 
DNA  

:  

 

. 

 

.  

 

. 

 DNA . 

DNADNA

DNA

DNA

DNA

DNA

 

DNA

DNA

DNA

 

DNA

DNA



 
DNA

DNA

DNARNARNA

DNA

DNADNA

DNADNA

DNA

DNA

DNA

restriction enzymesDNA

DNADNA

DNA

DNA

    



   

TAPCR.

DNAQLA.

XbaISacI.

 

.

 

(Sequencing) 

 

 PCR 

 

.



      
 DNA

  
. 

  
(ddNTP)

  
 Coulson 

 
Nickle 

 
Sanger

  
1977 

  
(Pherson et al. 2000) 

   
(Chemical 

cleavage) 

  
Gilbert and Maxam ( 1977. 

      
. 

 

DNA 

       

3 ´  

 

2´

     

DNA 

   

. 

          

DNA

  

DNA 

           

DNA

        

PCR.

      

. 

        

PCR

      

DNA

                           

. 

                        

ddNTP

dNTP

    

. 

   

´- OH

 

ddNTP

       

.(Pherson et al., 

Gene RunnerBioEditChromas

.

popgene

 

spsspopgene

 

(Nei, 1972)(Nei, 1978)

pop gene SPSS



DNA

DNA

DNA

DNA

PCRDNA

DNARNA

DNA

DNA

nm

 

nm

DNADNA

ng/l

DNA ng/l



 
PCR

PCR

PCR 

PCRDNAOPAQ1

PCRDNA OPAQ2

 

PCRDNA OPAQ3



PCRDNA OPAQ4

PCRDNA OPAQ5

PCRDNA OPAQ6

PCRDNA OPAQ7 



 
PCRDNA OPAQ8

PCRDNA OPAQ9

PCRDNAOPAQ10

PCRDNAOPAQ11



PCRDNAOPAQ12

OPAQ

OPAQ

OPAQ

OPAQ

OPAQ

OPAQ

OPAQ

OPAQ

OPAQ

OPAQ

OPAQ

OPAQ



   

Nei(1972)

Nei(1972)

Nei(1978)

Nei(1972)



Nei(1972)

Nei(1972)UPGMA 

Nei(1978)

Nei(1978)UPGMA 



 
hertability

 
h

 
F1

(R)

 

ANOVA

(p 0.00)

SV)(df) (ss) (MS) f P 

a

 

b

 

c

abc

DNA

DNA

 

DNA

DNA



DNA

 
DNA

DNA

PCR

 

(Sequencing) 

 

 PCR 

(T6 2.2 TA Kit) 

PCRForwardCCGTATTAGACTCATCGGTACG 

3'5'ReverseGTCCGAAAGATGGCCATATAG 3'5'

Forward

Tm: 64.1 
%GC: 50 



 
Reverse

 
Tm: 63.7 
%GC: 47.6 
AAGTCTTCGCTTAAGATGACGATAACCGTATTAGACTCATCGGTACGAAGAAAATCCTTACCGTTC
TCGATATTAGAGGTAGACGCGATACTGTTTATAAAATTACACATAATCGCGTTTCTAGTTTTCTTGT
GACGATAACAATAATAATAGTAGTGATAATACTGTTAATGATAACATTAACGGTCTCTCCGTACAT
GATATCTATTAATATATTTATTCGTTAATTGTCGACATTACATCATCGCTATCAATCTTTTACATATT
TGTGTATCAACTTCAAACTCGTCGGTATCGAAAGATGCGGAATTAGCTTTTCCACCACCGCCTCTTT
AGTTGGAGCGGGTAATGCGTTCATATTCGGTAATGTGTCCAGTTCTAGGTAACCGTATATGCTATTT
GGGCGAATACTCTTTAGATATTTACTCTTGATATGGAACACGAGTGAATATAGTAGCGCAATTAGC
AGCATCCAATATAAAAATGTTAAGAGTGGCATTTCACCAGACGTGTATATCGATAAGCGTCCCCAA
TCGCACACAATAACGAGAATAGCGATTTTAATATATCTATATGGCCATCTTTCGGACAGCTCGGCA
ATCAAGC 

(2.2V TA Kit) 

bp

AAGTCTTCGCTTAAGATGACGATAACCGTATTAGACTCATCGGTACGAAGAAAATCCTTACCGTTC
TCGATATTAGAGGTAGACGCGATACTGTTTATAAAATTACACATAATCGCGTTTCTAGTTTTCTTGT
GACGATAACAATAATAATAGTAGTGATAATACTGTTAATGATAACATTAACGGTCTCTCCGTACAT
GATATCTATTAATATATTTATTCGTTAATTGTCGACATTACATCATCGCTATCAATCTTTTACATATT
TGTGTATCAACTTCAAACTCGTCGGTATCGAAAGATGCGGAATTAGCTTTTCCACCACCGCCTCTTT
AGTTGGAGCGGGTAATGCGTTCATATTCGGTAATGTGTCCAGTTCTAGGTAACCGTATATGCTATTT
GGGCGAATACTCTTTAGATATTTACTCTTGATATGGAACACGAGTGAATATAGTAGCGCAATTAGC
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Abstract  
Sampling was done using 90 post larve which were produced by reproduction of some broodstock of Peneaus 

indicus in one day and reared in the same situation for 4 month. Samples were classified in 3 group high growth, 
medium and low (according to their weight and length). Genomic DNA was extracted from a 1cm 2 piece of 
muscle using the phenol-chloroform method. . The polymerase chain reaction (PCR) was done using 21 RAPD 
loci. and PCR products were separated on 3% Agarose gels. From 21 studied loci, 12 produced polymorphic 
bands. The most polymorphic band produced using OPAQ 9 and the least by OPAQ 7. According to Nei 1972, 
the highest distance (0.457) was between low growth group and medium and the lowest (0.091) between high 
growth group and medium, therefore the highest identity (0.912) was between high growth group and medium 
and the lowest (0.633) between low growth group and medium. Consensus neighbour-joining tree using Nei 
(1972 and 1978) resulted in two clades, the first including high and medium growth groups and the second low 
growth group, it appears that low growth group are depended on separated population of the two others. With 
considering of mean weight of F1(16.25±1.5), mean weight of 15 ±1.2 and mean weight of parent 31.6, response 
to selection (R) and heritability for growth in this species were estimated 1.2±0.2 and 0.07±0.01 respectively. In 
another part of this study Sequencing of specific bands and primer design were done and examining of them on 
the same age specimens is necessary in following .   
Keywords: Peneaus indicus, high growth, RAPD marker, Iran  
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