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DNA , 1 nL 2 uL, T4-DNA 2 uL,
, 20 uL, 16°C (16 h)
3) 2 uL, 23 uL
1.2.2 : Buffer 18 uL, Mse I M-C
1 10 mmol/L)1uL , EcoR 1 (E-A 10 mmol/L)1 pL,
, 202 g 206 Tag (5 U/ulL)0.3 puL, 2.7 uL, PE
g 40 , , , 9700 PCR , PCR : 72°C 2 min,
94°C 30s,56C 30 s, 72°C 2 min, 30
’ ’ , 72°C 10 min
, ’ 40 ,-20C
1.2.3 @) 2 ub
, 23 uL : EcoR | (10 mmol/L)
1 uL, Mse I (10 mmol/L), Buffer 18 pL, Taq
( (5U/uL)0.3 pL, 2.7uL, PCR
) ( 94°C 2 min , 94°C 30s, 65°C 30s (
: GB/T5009.5-85) 17 0. 7°C), 72°C 90 s .13
( : GB/T14965-94), 835-50 94°C 30's, 56°C 305, 72°C 90 5 .23
4°C
1.2.5 AFLP
1.2.4 AFLP 6% ( /
M 19:1, 7 mol/L  , IXTBE)55 W
DNA 200 ng, EcoR 1/ Mse 1 ( EcoR 110 U/uL , 2.5 h, AFLP
Mse 15 U/uL) 1 pL, BSA 0.2 pL, Buffer 5 pL, (98% , 10 mmol/L EDTA, 0.25%
20pL 377C 3~6h, , 0.25% ), 95C 10 min,
1 % , DNA , 5uL, 55W
, 65°C 20 min, , 30 min 55°C
4°C 1% 10 min, NaOH
2) 9800XL ( )
4 uL, Msel (50 pmol/uL) 1.0 pL, 1 AFLP
EcoR | (5 pmol/uL)1.0pL, PEG 2 pL, Buffer
&1 AFLP ELRIIMFT)
Tab.1 Adapter and primer sequence of AFLP
enzyme adapter pre-amplification primer selective primer

EcoRI 5" - CTCGTAG ACTGCGTACC - 3’
3'- CATCTG ACGCATGGTTAA - 5’

Msel 5'- GACGTG AGTCCTG AG-3’
3'- TACTCAGG ACTCAT- 5'

5'- GACTGCGTACCAATTC - 3’

5’ - GATGAGTCCTGAGTAA - 3'

E-AAG
M-CAG
M-CTA
M-CTC
M-CTT

5'- GACTGCGTACCAATTCAAG-3'
5'-GATGAGTCCTGAGTAACAG-3'
5'-GATGAGTCCTGAGTAACTA-3’

5'-GATGAGTCCTGAGTAACTC- 3'
5'- GATGAGTCCTGAGTAACTT- 3’
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transgenic carp by micro-injection; z: progenies of transgenic carp
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Tab.2 Amino acid content of muscle in transgenic carp and reference carp

n=40; x £SD; % FW

1

3 4

amino acid Experiment 1 Experiment 2 Experiment 3 Experiment 4 control fish
Asp 1.83+0.026° 1.86+0.046" 1.7440.051 1.79+0.030" 1.71%0.020
Thr 0.78+0.021" 0.79+0.023" 0.74+0.015 0.76+0.012" 0.72+0.006
Ser 0.68+0.015" 0.69+0.021" 0.66+0.012" 0.66+0.012" 0.63+0.006
Glu 2.95+0.046" 3.02+0.084" 2.83+0.080 2.87+0.070" 2.7840.036
Gly 0.91+0.021° 0.93+0.035" 0.87+0.021" 0.91+0.017" 0.79+0.006
Ala 1.07+0.017" 1.10+0.031" 1.02+0.035 1.05+0.015" 1.02+0.006
Cys 0.11£0.012 0.13+0.006 0.13+0.015 0.12+0.042 0.13+0.006
Val 0.90+0.015" 0.93+0.017" 0.87+0.035 0.90+0.012" 0.86+0.006
Met 0.55+0.012 0.56+0.015 0.53+0.015 0.56+0.012 0.54+0.006
Ile 0.88+0.010" 0.91+0.025" 0.84+0.025 0.87+0.021 0.83+0.010
Leu 1.49+0.026" 1.53+0.036" 1.43+0.035 1.46+0.025" 1.40+0.017
Tyr 0.56+0.010 0.58+0.015 0.56+0.010 0.58+0.015 0.57+0.006
Phe 0.80+0.012" 0.81+0.017" 0.76+0.021 0.80+0.010" 0.76+0.006
Lys 1.71£0.026" 1.7440.046" 1.62+0.056 1.68+0.020 1.6440.021
His 0.59+0.021" 0.60+0.006" 0.57+0.012" 0.57+0.006" 0.48+0.012
Arg 1.05+0.015" 1.08+0.032" 1.00+0.025 1.03+0.023 1.00+0.012
Pro 0.30+0.006" 0.32+0.010" 0.30+0.006" 0.3140.006" 0.29+0.006
total amino acid 17.16+0.298" 17.56+0.45" 16.45+0.397 16.92+0.297" 16.13+0.165
protein 18.3740.242" 18.45+0.015 17.60+0.440 17.99+0.121" 17.06+£0.296
s (P<0.05).

Note: “*” indicats that significant difference at the level of P<0.05 compared with control.
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Introgressive hybridization of exogenous gene by micro-injection in
carp (Cyprinus carpio L.) breeding

YAN Xuechun', ZHANG Xiaofeng', LIU Cui'?, SUN Xiaowen', LIANG Liqun', CAO Dingchen', LI Chao',
GE Yanlong'

1. Key Laboratory of Aquatic Biotechnology, Heilongjiang River Fisheries Research Institute, Chinese Academy
of Fishery Sciences, Harbin 150070, China;
2. Collage of Life Science and Technology, Harbin Normal University, Harbin 150025, China

Abstract: Introgressive hybridization is a movement of a gene from one species into the gene pool of another by
repeated backcrossing an interspecific hybrid with one of its parent species. It is an important source of genetic
variation in natural population. But the natural introgressive does not have the human direct interference while the
exotic introgression is induced intentionally and very slowly. Transgenic technique is an extreme example of
introgression verified as a successful hybridization from a transgenic plant to a wild relative. Carp is an important
species of fish, but has low muscle quality. The study that focused on the feasibility improves the quality of
muscle of carp by introgressive hybridization technology. In this study, transgenic carp progenies were constructed
by transferring all-fish gene of shrimp (Fenneropenaeus chinensis) to the zygote of common carp (Cyprinus
carpio L.) using mature micro-injection technology. AFLP technology was used to identify the transgenic zygote.
The results of genotype of 30 pairs of AFLP markers and analysis of nutrient content of muscle showed that: (1)
The gene of shrimp were detected in genome of transgenic carp by 30 pairs of primers of AFLP of shrimp which
confirmed that the genomic fragment of shrimp exists in transgenic carp and has no found in contrast ones, then
indicates that it should be feasible to transmit genetic material between two distant related species by transgenic
method at molecular level. (2) The statistic analysis showed that the contents of crude protein of transgenic carps
were 18.37%, 18.47% and 17.99%, which were higher than those in non-transgenic ones(17.06%). Total amino
acids contents were 17.16%, 17.56% and 16.92% respectively, also higher than that of control (16.13%), of which
4 kinds of amino acids contents in transgenic carp related to taste were higher than those in common carp
significantly(P<0.05), such as aspartic, glutamic, glycin and alanine. So, the effects of shrimp gene directly
transmitted to the carp genome gives rise to increase nutrient content and amino acids. This method would be
useful in improving carp muscle quality and heredity base, and was a very powerful technology for exogenous
DNA transferred between distant related species. In the future, more and more good trait of fish or other species
would be improved by this technology, although this technique needs developing further. Transgenic fish will be
used in farm after it is tested no harm to ecosystem and human beings. [Journal of Fishery Sciences of China, 2011,
18(2): 275-282]

Key words: micro-injection; exogenous gene; total genome DNA; introgressive hybridization; Fenneropenaeus
chinensis; Cyprinus carpio L.
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