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I.	 Description
pBApo-EF1ɑ is a simple gene expression vector for mammalian cells. This vector carries a promoter 
from human polypeptide chain elongation factor (EF-1ɑ promoter) and a polyA signal site from  
herpes simplex virus thymidine kinase gene. The vectors are useful for the construction of expression 
plasmids  by inserting the ORF of a target gene at the multicloning site. This vector can also be used 
to express microRNA precursors and other transcripts in addition to ordinary genes.

The pBApo-EF1ɑ series includes vectors carrying a neomycin-resistance gene or a puromycin- 
resistance gene as a selection marker in mammalian cells.

II.	 Product Information
pBApo-EF1ɑ Neo DNA (Cat. #3243) 	 20 μg
pBApo-EF1ɑ Pur DNA (Cat. #3244) 	 20 μg

Concentration :	 0.5 μg/μl
Form :	 10 mM  Tris-HCl, pH8.0,　1 mM  EDTA

III.	 Storage
-20℃
2 years from date of receipt under proper storage conditions.
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IV.	 Vector Map and Cloning Sites 
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Figure 1. Vector map

5'-TGAAGGATCCTCTAGAGTCGACCTGCAGGCATGCAAGCTTGGGG-3'

BamH I Xba I Sse8387 I Hind III

1194 1214 1234

Figure 2. Multicloning site on pBApo-EF1ɑ Neo and pBApo-EF1ɑ Pur
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V.	 Protocol
1.	 Gene insertion

Insert the ORF of a target gene into the cloning site of a plasmid vector. The ampicillin 
resistance gene carried by the vector allows for selection of transformed E. coli.

2.	 Transfection
Transfect plasmids using a transfection reagent such as the Xfect™ series (Cat. #631317 
etc.) under the conditions specified in its protocol.

3.	 Transfected cell selection
•	 	pBApo- EF1ɑ Neo DNA has a neomycin resistance gene and pBApo- EF1ɑ Pur DNA 

has a puromycin resistance gene to allow for drug selection of transfected cells.
•	 	Drug selection should be started at least 24 hours after plasmid transfection. In case 

of a high cell density, reseed cells at appropriate dilution and replace the drug  
containing medium every 3 - 4 days. Generally, transfected cells can be obtained in 
1 - 2 weeks.

•	 	Since drug sensitivity varies from cell to cell, determine ahead of time the optimum 
concentration for the cell used. The concentration will generally be 500 - 1,000 μg/ml 
of G418 for NeoR gene and 1 - 3 μg/ml of puromycin for PurR gene.

VI.	 Experimental Examples
1.	 Construction of a fluorescent protein expression vector (AcGFP1)

•	 After digestion of pBApo-EF1ɑ Neo DNA with Hind III, cleaved ends were blunted 
and further digestion with Xba I was carried out. Subsequently, an approximately  
5.1 kb DNA fragment was recovered by agarose gel electrophoresis.

•	 A DNA fragment of AcGFP1 gene removed from pAcGFP1-C1 Vector (Cat. #632470) 
by Nhe I and Ssp I restriction digestions and the digested pBApo-EF1ɑ Neo were 
ligated using the DNA Ligation Kit <Mighty Mix> (Cat. #6023).

•	 E. coli  JM109 Competent Cells (Cat. #9052) were transformed with the ligation mix 
and plated on LB plates containing ampicillin.

•	 The colonies obtained were cultured in 2 - 5 ml of LB Amp liquid medium to prepare 
plasmids.

•	 One of the prepared plasmids was transfected into cultured HeLa cells using Xfect 
Transfection Reagent (Cat. #631317).

•	 Cells were observed 24 hours later using a fluorescence microscope to verify the 
expression of AcGFP1. (Figure 3)

Figure 3. 	 Fluorescence microscopy: 
	 24 hours after transfection of 

pBApo-EF1ɑ Neo / AcGFP1
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2.	 Comparative expression between EF1ɑ promoter and CMV-IE promoter  in mouse ES cells 
•	 Mouse ES E14TG2a cells were transfected with a plasmid (pBApo-EF1ɑ Neo or pBApo-

CMV Neo) carrying the AcGFP1 gene using Xfect mESC Transfection Reagent (Cat. 
#631320).

•	 Cells were recovered after 48 hours and analyzed for AcGFP1 expression using a 
flow cytometer (Figure 4. Transient expression).

•	 Transfected cells were selected by using medium containing 250 μg/ml G418 and 
analyzed for AcGFP1 expression using a flow cytometer (Figure 4. Stable expression).

EFp: pBApo-EF1ɑ Neo / AcGFP1	 % Positive: the percentage of AcGFP1-positive cells
CMVp: pBApo-CMV Neo / AcGFP1	 MFI: mean fluorescent intensity of positive cells
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Result :	 The EF1ɑ promoter provided a higher percentage of AcGFP1-positive cells 
and a higher level of transient and stable expression in mouse ES cells.

VII.	 Related Products
pBApo-CMV Vector Series (Cat. #3240_3242)
DNA Ligation Kit < Mighty Mix> (Cat. #6023)
E. coli  JM109 Competent Cells (Cat. #9052)
Xfect™ Transfection Reagent (Cat. #631317)
Xfect™ mESC Transfection Reagent (Cat. #631320)
pAcGFP1-C1 Vector (Cat. #632470).
G418 (Cat. #631307, 631308)
Puromycin (Cat. #631305, 631306)

Figure 4. Flow cytometer analyses of transfected cells
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NOTE :	 This product is for research use only. It is not intended for use in therapeutic or diagnostic 
procedures for humans or animals. Also, do not use this product as food, cosmetic, or 
household item, etc.
Takara products may not be resold or transferred, modified for resale or transfer, or used 
to manufacture commercial products without written approval from TAKARA BIO INC.
If you require licenses for other use, please contact us by phone at +81 77 565 6973 or 
from our website at www.takara-bio.com.
Your use of this product is also subject to compliance with any applicable licensing 
requirements described on the product web page. It is your responsibility to review, 
understand and adhere to any restrictions imposed by such statements.
All trademarks are the property of their respective owners. Certain trademarks may not be 
registered in all jurisdictions.

Xfect is a trademark of Takara Bio USA, Inc.
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