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Knock out of bovine beta casein gene by homologous recombination
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Abstract: It has been reported that homologous recombination with Red system has been successfully used for knock-out.
We try to work on the construction of the expression vector of Mammary Gland with Red system. This study takes CSN2 as
a vector for gene target, which contains the complete bovine beta casein gene. Different homologous arms were designed
and the CDS region of the beta casein gene was successfully knocked out. The efficiency was also explored for knocking
out different DNA fragment. Based on the study, it is very convenient for making a deep research of the foreign gene ex-
pression under the regulation of CSN2 flanking region.
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DHI10B, DNA , DNA Ligation Kits,
DY380(Red ) , Cre Not EcoR BamH Sal , DNA marker
( Ppap ) ( ) ; DNA
DY380, EL350 ( DY380 Qiagen
[(cro-bioA) <> araC-PBADcre]), Cre-loxP 1.1.3 PCR 2| %
. bovine-beta casein (X14711),
2003 , Brophy ! DNA |
B (CSN2), ’
1.2 [43]
B Red 2
CSN2 ’ 1.2.1 PCR ¥ ¥ R R A A R R A 4 =ik
@) , PCR
1 CSN2 2 uL  10><LA PCR buffer 5 pL (Mg plus)
11 dNTP (2 mmol/L)5 uL (10 pmol/L)2 pL. LA Taq
DNA 0.5 uL H,0 33.5 pL, 50 puL
1.1.1 M E (2)PCR 1% ’
PCR , , ) , Qiagen
) ) ) 3) pMDI18-T Vector
1.1.2 &K H) ,
CSN2B)( 6.6kb 57 ,8.5kb
,2.6kb 37 ,  Brophy , 1.2.2  F)RA A= ¥e 3L B o) ik 3
1); PL452(  http://recombineering.nciferf. (1) A
gov/Plasmid.asp#PL452); pBluescript I KS ( );

N 3 B, .'.-:':.N L -:.Sf:uz... 's‘_'n"x-n

| | El E2 E3E4 ESE6 E7 E8 E9 |
Pmpreiin}—//———| -+l i B+

1 CSN2 BHirEE

Ampicillin: ; E1I~E9 1~9; ABCD: ABCD;N Not ;B BamH ;S Sal

Fig. 1 Structure of CSN2 plasmid

Ampicillin: ampicillin resistance gene; E1-E9: exon1-9; ABCD: Hom-A (homologous arm A) Hom-B Hom-C Hom-D ; N: Not ; B: EcCoR ; S: Sal

z1 51¥FHIE

Table 1 Information on the primers used for amplification of homologous arms

55371 (bp) GenBank
. . - . Product :
Primer name Primer sequences(5 53 T Location . Accession no.
size(bp)
A arm-Not Upper ATAAGCGGCCGCCTTCTGTCTTTCCAAAAAACACT 3307~3329 491 X14711
A arm-EcoR Lower GTCGAATTC TTCTGTATTTACCTCTCTTGCAA 3754~3776
B arm-BamH Upper ATAGGATCC TTAAGGTCTAAGAGGATTTCAAA 9122~9144 521 X14711
B arm-Sal Lower GTCGTCGAC TCTGGACTGTGAGATTGTATTTT 9603~9625
C arm- BamH Upper ATAGGATCC GATAGTGTTCATTCAGAGGCAA 4659~4680
513 X14711
C arm-Sal Lower GTCGTCGAC AGTTACCCGTCAGTACATAGCC 5133~5154
D arm-BamH Upper ATAGGATCC CTCAGATTTTTTTTGAATGCTA 3864~3885
617 X14711
D arm-Sal Lower GTCGTCGAC TTCCCACAGTCAACTCATTATT 4442~4463

Note:The underlined is restriction endonuclease sequence.
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Fig. 2 The procedure for knock-out of the beta casein CDS (Displaying the homologous recombination with Hom-A and Hom-B)

E3-E7: The third exon to the seventh exon; A, B Hom-A or Hom-B.

Not EcoR ;B C D
BamH Sal ; pBluescript KS( )
Not Sal ; PL452 BamH
EcoR 2)
1% , Qiagen
(3)
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2 s 189kb  19.7kb( 5)
21 PCR CSN2 BamH (2882),
CSND BamH 20.8 kb
’ Ij i BamH
PCR 1% ; AB AC AD
BamH 10.7 kb S
bp
2000 6.6kb 11.1kb 11.9kb( 6)
1000 2 3 4 : bp
750 23130
500
250 padss
100 4361
B 3 PCR ¥ #REIEREE 2122
1: A ;2:B ; 3: DL2000 DNA ladder; 4: C ;5:D 2027

Fig. 3 The PCR of homologous arms
1: Hom-A; 2: Hom-B; 3: DL2000 DNA ladder; 4: Hom-C; 5:
Hom-D.

2.2

EcoR +BamH Not -+ Sal

, 1%

4 RIFEE. BEMER. SNEEFYBILEE

1~3: AB AC AD (EcoR + BamH
); 4: 1 kb DNA ladder; 5~7: AB AC AD

(Not + Sal )

Fig. 4 The identification of ligation product with restriction

endonucleases

1-3: The ligation product used Hom-A and Hom-B or Hom-A and

Hom-C or Hom-A and Hom-D(EcoR +BamH ); 4: 1 kb DNA

ladder; 5-7: The ligation product used Hom-A and Hom-B or

Hom-A and Hom-C or Hom-A and Hom-D(Not + Sal ).

2.3

CSN2 20.8 kb, Not
(3 2902), Not

29kb  17.9kb A B

, (Neo ) CSN2
CDS 17.3 kb
Not s Not

29kb 14.4kb , AC
AD 21.8 kb
22.6 kb, Not 2.9 kb

B 5 RIFEEHRFK Not
1 3 AB AC AD
A-Hind DNA ladder

Fig. 5 The identification of homologous recombination
product with Not I restriction endonucleases

1 3: The homologous recombination product used Hom-A and
Hom-B or Hom-A and Hom-C or Hom-A and Hom-D; 4: CSN2
vector; 5:A-Hind ~ DNA ladder.
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;4 CSN2 ;5

12 3 4 5

23130

9416
6557

4361

2322
2027

6 RIRELHFRA BamH I BEILE
1~3: AB AC AD

5: A-Hind  DNA ladder

Fig. 6 The identification of homologous recombination pro-
duct with BamH I restriction endonucleases

5 4: CSN2 ;

1-3: The homologous recombination product used Hom-A and
Hom-B or Hom-A and Hom-C or Hom-A and Hom-D; 4: CSN2
vector; 5: A-Hind  DNA ladder.

2.4 Neo
10% Cre ,
(Neo ),
loxP CSN2 R
AB AC AD ,
155kb 20kb 20.8 kb Not
2.9 kb ,
, 12.6 kb 17.1

kb 17.9kb( 7) BamH
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10.7 kb ,
48kb 93kb 10.1kb( 8)
1 2 3 4 5
bp
b 6
23130 ( P
5416 kb DNA ), 1 kb 6kb
6557 , 100 bp 1 kb
4361
6 kb Cre
2322 ; loxP
2027
7 REBR Neo Z[HFRAL Not I BB K E ’
1: A-Hind  DNA ladder; 2~4: AB AC AD , PCR
Neo ; 5: CSN2 s
Fig.7 The identification of homologous recombination product
knocked out Neo gene with Not  restriction endonucleases
1: A-Hind DNA ladder; 2—4: The homologous recombination 5
product knocked out Neo gene used Hom-A and Hom-B or Hom-A ,
and Hom-C or Hom-A and Hom-D; 5: CSN2 vector. [9]
bp 1 2 3 1 5 , PCR
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DA, Court DL, Jenkins NA, Copeland NG. A highly efficient
%%%% Escherichia coli-based chromosome engineering system
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Neo ; 5, CSN2
Fig. 8 The identification of homologous recombination pro-
duct knocked out Neo gene with BamH I restriction endo-
nucleases
1: A-Hind
product knocked out Neo gene used Hom-A and Hom-B or Hom-A
and Hom-C or Hom-A and Hom-D; 5: CSN2 vector.
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