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Gene Fusion of egfp & kan and Recombinant Plasmid
Construction by Red Mediated in vivo Homologous
Recombination

12 1 1 2 1%

WU Yang' LI Shan-Hu' SHI Qing-Guo' LIU Dang-Sheng® and ZHOU Jian-Guang' *

1 100850

2 110015

1 Institute of Biotechnology Academy of Military Medical Sciences Beijing 100850 China
2 Shenyang Pharmaceutical University Shenyang 110015 China

DNA

PCR DNA
Red PCR egfp
kan DNA Red pcDNA3. 1 DNA DY331
pcDNA3 . 1-egfp-kan DNA 45%
pcDNA3. 1- egfp-kan 293
Red
Q812 A 1000-3061 2007 04-0598-04

Abstract Recombineering a new genetic engineering technology based on high efficiency in vivo homologous recombination can
be used in target DNA knock-in knock-out and gene cloning. In the process of gene subcloning mediated by Recombineering
technique high-quality target DNA fragments were difficult to obtain using in vitro overlapping PCR therefore the efficiency of in
vivo homologous recombination was severely interrupted. To solve this problem some technology improvements have been
established based on the principle of Red recombinases. The PCR DNA fragments of egfp and kan genes with complementary
sequences on the end of each fragment were co-introduced into a pcDNA3.1 vector and Red recombinases containing E . coli
DY331 host cells by electroporation. A recombinant plasmid pcDNA3.1-egfp-kan was screened directly by antibiotic marker.
The positive rates can reach to 45% . The EGFP gene expression of pcDNA3.1-egfp-kan can be observed by transient

transfection of 293 eukaryotic cells.

Key words recombineering Red recombinases in vivo gene fusion recombinant plasmid construction
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recombineering
! PCR pcDNA3. 1-egfp-kan
40 DNA pcDNA3 . 1-egfp-kan
DNA 1
‘3 DNA 1.1
kb DNA BAC 1.1.1 E . coli DH5a
DNA DY331 293 pcDNA3. 1
1.1.2 Super Taqg DNA Taq
DNA EcoR |
TaKaRa PCR
A- Red  Exo Beta  Gam 3 Promega
Fxo PCR
DNA 5 Beta 3’
DNA Gam 1.1.3 PCR 1
RecBCD g DNA PCR
Red
egfp  kan  DNA PCR k2P cefp ba 5
DNA kan P3 5'-GTATGGCTGGATCAGTTATCT
Red pcDNA3. 1 AGATCCGG-3’ P4 5'-ccggatctagataactgatcCAGCCA
DNA DY331  egfp  kan TAC-3"  29bp egfp hkan
Red DNA egfp-kan egfp-kan P2 PS
pcDNA3. | PL P3 egfp
1
Table 1 Primers used in this paper
No. Primer sequences
P1 5'-gictatataagcagagetct GACATAGCTTACTGGGACG-3'
P2 5'-catagettactgggacgaagacgaacacttcttcatcgCCGGTCGCCACCATGGTG-3'
P3 5'-GTATGGCTGGATCAGTTATCTAGATCCGG-3'
P4 5'-ccggatctagataactgatc CAGCCATACTCAGAAGAACTCGTCAAGAAG-3’
P5 5'-gatggattccaattcagegggagecacctgatagecttTATGGACAGCAAGCGAACCG-3'
1.2 1.2.3 24h 293
1.2.1 DNA PCR 1h 3ug DNA
Promega 100pL.  VigoFect 2uL 100p.L
Smin VigoFect DNA
1.2.2 15min
DY331 pcDNA3.1  50:1 24h
ODg, =0.4~0.6 15mL 42°C
15min 30min 2
3~4 100pL 2.1 Red
DY331 48L
DNA 300ng 2.1.1 PCR
Yu’
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P3 egfp P2 5 38hp P4/P5 Ikb  kan DNA
DNA 4A  EcoR]1 4B
P4 P5 kan P5 5" 38bp C
DNA egfp-kan
P4 5 P3  29bp egfp pcDNA3. 1-egfp-kan
kan 5 egfp 5 kan
1 ‘_1@5- 4—1@-5
&% region of homology _@.y %
“E— “E—

Wl egfp gene
E=3  kan gene

recombination

1 g

Fig.1 Designing primers for recombination

D  Exo: exonuclease
2.1.2 egﬁ) kan B3  Beta: help 3'-outstanding end

1
pcDNA3. 1 DY331 1o annea
2 egfp kan

Red Fig.2  The fusion of egfp and kan fragments
kan 29 bp egfp in vivo by recombination

egfp  kan DNA )y ran

PCR: duplex
Exo 3’ [ RRRRRRRY N\

DNA cassette
DNA Beta egﬁ) \@ecn‘opomtion into DY331

kan DNA e
egfp-kan 1851bp DNA

overlap in vivo

Ambination
pcDNA3.1

egfp-kan A J

l selection strains with ARK®

DNA

pcDNA3 . 1-egfp-kan PCR
3 pcDNA3. 1-egfp-kan
2.2 pCDNA3 .1- egﬁ;—kan region of homology
DNA BN cgfp gene
kan gene
LB PCR 3 eafp
45% ~ 87% Fig.3  Flue chart for co-electroporation of two
PCR P2/P3 900bp egfp DNA DNA fragments to knock in gene egfp
I 2 ™M 3 4 | 2 M o Eeol |

pelNA Y N -egfp-Lan

— 1 kb
— I —230) bp &1 rerion of hemolowy
—Lokb el gene
A ? 100Ubp = Raa gone C
4 PCR A EcoR | B EcoR | C

Fig.4  ldentification of pcDNA3. 1-egfp-kan by PCR amplification of egfp and kan A
Identification of purified recombinant plasmid with EcoR | restriction enzyme B
and diagram for sites of EcoR I restriction enzyme on recombinant plasmid C
A.M marker DI2000 1 pcDNA3.1 2 pcDNA3.1-egfp-kan egfp amplified by P2/P3 3 pcDNA3.1-egfp-kan kan
amplified by P4/P5 4 pcDNA3.1. B.M marker DLI5000 1 pcDNA3.1

2 /PCDNA?)._L—ejng)—kan.. . o )
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2.3 pcDNA3.1-egfp-kan 5
pcDNA3. 1-egfp-kan A- Red
pEGFP-C1 293 24h

5 pcDNA3. 1-egfp-kan 293
Fig.5 Transfection of 293 with recombinant plasmid pcDNA3. 1- egfp-kan
pEGFP-CI is used as positive control. It is observed 24h post-transfection.
1 pcDNA3.1-egfp-kan 2 pEGFP-C13 negative control.
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