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The study o f crustacean genetics and breeding has been receiv ed mo re and mor e at-

tent ion due to the rapid development o f the shrimp and crab aquaculture. Chr omosome

set manipulation on shrimp and crab
[ 1] [ 2] , and the w or k on transgenic shrimp

[ 3] [ 4]
have got

some prog ress. How ever , there is no t ransgenic research repo rted on crab to our know l-

edge. The pur pose o f this paper is to study the feasibility of using sperm as vecto r to in-

tr oduce fo reign DNA into Chinese m itten crab ( E riochei r sinensi s H . milne-Edwar ds) ,

an economically impo rtant crab in China.

1　MATERIALS AND METHODS

1. 1　Foreign DNA 　T he ninth par t of cDN A of GCHV ( hemorr hag ic virus of grass

carp ) w as cloned in the SamI site o f pUC19 and named pUCV9 as the foreign DNA used



in this study .

1. 2　Procedures　60�L mature sperm obtained from seminal receptacle o f spaw ning fe-

male Chinese mit ten crab ( E. sinensis) was mixed w ith 200�L Ca2+ , Mg 2+ fr ee D-Hanks

so lut ion ( NaCl 8. 0g , KCl 0. 4g , Na2HPO 4·12H2O 0. 12g , glucose 1. 0g, KH 2PO 40. 06g /

L ) , 40�L 2. 0mol / L g lucose and 20�L plasmid DNA ( 3. 2�g/�L) . DM SO was added to

the f inal concentrat ion 3%. Af ter 0℃ water bath for a bout 30 m inutes, the sperm so lu-

tion w as fert ilized with the Chinese mit ten crab egg s w hich w ere sucked out direct ly

fr om the ovary o f the female beg inning to spawn. T he fert ilized egg s w ere hatched at

20 ℃ for about 20 days. T hen the DNA o f 3 r eduplicat ive groups ( 8 for eign DNA intro-

duced embryos in each group ) w as phenol-iso lated respectively , fo llow ing the procedure

described by Sambrook et al
[ 5]

and was finally dissolved in 10�L w ater . The control

DNA was isolated f rom 8 normal embr yos.

1. 3　PCR detection　PCR was used to screen for the presence o f pUC-V9 DNA in the 3

gr oups of embryos. T he primers w er e ( 1) 5′-ACATCT ACT GTGCTT CACCT -3` , ( 2) 5′-

TA GT GT GTCAAT AGCGTCCA-3′. T he target DNA fragment was 223 bp. Each am-

plif icat ion mixture ( 25�l ) contained 1 �L the embr yo DNA. T he PCR prog ram consisted

of predenaturation for 1 min at 94℃, 35 cycles of 1 min at 94℃, 45s at 56. 5℃, and 45s

at 72℃. A f inal ex tension of 7 min at 72℃ was included. The PCR products w ere ana-

lyzed by 1. 4% agaro se gel elect ropho resis w ith EB staining .

2　RESULTS AND DISCUSSIONS

The elect rophor etog ram of the PCR

pr oducts w as show n in Fig . 1.

The contr ol ( normal E . sinensis DNA )

did not have the 223 bp PCR pr oduct , and

there w as no v isible positive signal in

gr oup 1. A w eak PCR product ( around 220

bp) appeared in g roup 2 and 3, w hich is

pr obably because only part of embryos in

the gr oups is positive. Besides, even the

embryo w as posit ive, it could be mosaic.

This result r epresents that at least 2

out o f the 24 embryos ( 3 groups) af ter 20

day s hatching st ill contain pUC-V9 DNA

and the t ransfer ring rate is mo re than

8. 3%.

Fig . 1　Analysis of the E . S inensis embryos

DNA int roduced pUCV9 DNA

　C: cont rol, ampl ifi cat ion of DNA from the

norm al E . S inensis emb ryos; M : � DNA

( EcoR1/ Hind Ⅲ ) ; + : pos it ive con tr ol ,

amplif icat ion of pU CV9 DNA; 1, 2, 3. am-

plif icat ion of th e embryos DNA int roduced

pUCV9 DNA

　　T he use of sperm for g ene t ransfer was first ly repor ted by Lavit rano et al in mice

ova in 1988[ 6] . T his simple method is par ticularly appealing in the f ield of crustacean
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t ransgenics since m icroinject ion, the more current and ef fectiv e t ransgenic method in

fish, is mo re dif ficult to operate due to the hard chorion o f the crustacean eggs. In this

exper iment , w e have show ed that sperm of E. sinensis could int roduce foreign DNA into

the eggs, but w hether the for eign DNA has entered the sperm or just st icks to the sur-

face of sperm st ill needs further study .
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