
pEX-series of PrecisionShuttle Destination Vectors 

For Protein Expression in E.coli

pEX-N-His-GST

pEX-N-GST

pEX-N-His

pEX-C-His

pEX-1
Introduction

pEX-series of vectors are destination vectors for protein expression in E.coli. The T7  promoter in the vector allows the encoded protein to be expressed in BL21(DE3) cells upon IPTG induction. The pEX-series of vectors also provides a TEV (the tobacco etch virus) protease cleavage site to remove any of the tags that were helpful during purification.  All pEX-series of vectors share the same multiple cloning sites to facilitate easy transfer of the ORF region from any of OriGene’s standard TrueORF clones in the pCMV6-Entry vector. The PrecisionShuttle, a one-step cut/paste procedure, is fast, reliable, and cost effective. The different antibiotic resistance marker in the destination vectors (Ampicillin instead of Kanamycin in the Entry Vector) is designed for easy screening of the successfully shuttled plasmids. 
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The pEX vector series has several tagging options for fusion with or without His/GST tags on either the N- or the C-terminus.  Depending on the desired purification strategy or desired fusion partner, one can choose the N-His-GST-, the N-GST, the N-His-, the C-His-tagged or non-tagged bacterial expression vector.  Inducible expression of the gene of interest is directed by the hybrid T7/lacO promoter in the presence of isopropyl-β-D-thiogalactopyranoside (IPTG) in the cultured media, whereas in the absence of IPTG, a copy of the Lac repressor gene (lacIq) carried in this vector mediates a tight repression of the protein expression.  The ribosome-binding site (RBS) is located prior to the DNA insert to promote the efficient and accurate translation of mRNA in bacteria. The affinity tag linker contains a TEV protease cleavage site that provides a convenient option for the removal of the fusion tag(s) from the protein of interest.  Although in many cases, the presence of a GST or His tag does not interfere with the normal function of the target protein.  However, if tag removal is needed, the TEV protease offers a highly specific cleavage option that is effective in a broad range of temperatures and salt concentrations.  All pEX- expression vectors carry the Ampicillin resistanance selection marker. 

5’ sequence primer 


VP1.5 

GGACTTTCCAAAATGTCG  
for all pEX-non-GST vectors

GST_F

AACGTATTGAAGCTATCCCAC 
for pEX-N-His-GST and pEX-N-GST

3’ sequence primer

XL39

ATTAGGACAAGGCTGGTGGG
Table 1: Feature locations in the pEX vector series

	Feature
	pEX-N-His-GST
	pEX-N-GST
	pEX-N-His
	pEX-C-His
	pEX-1

	
	
	
	
	
	

	T7 promoter
	217-236
	217-236
	217-236
	217-236
	217-236

	Lac Operator
	231-263
	231-263
	231-263
	231-263
	231-263

	Ribosome binding site
	279-288
	279-288
	279-288
	279-288
	279-288

	6x-His tag
	295-315
	-
	288-308
	363-380; 420-437
	-

	GST tag
	322-981
	295-954
	-
	-
	-

	TEV site
	997-1017
	970-990
	309-329
	342-362; 399-419
	-

	MCS
	1018-1104
	991-1077
	330-416
	289-453
	282-368

	T7 Terminator
	1129-1189
	1102-1162
	441-501
	478-538
	393-453

	LacI repressor coding seq.
	1513-2595
	1486-2568
	825-1907
	862-1944
	777-1859

	ColE1 ori. of replication
	2988-3661
	2961-3634
	2311-2973
	2337-3010
	2252-2925

	Amp. resist. coding seq.
	3805-4665
	3778-4638
	3128-3977
	3154-4014
	3069-3929


Protocols 
Transfer of an ORF from a TrueORF in pCMV6Entry to a pEX-series destination vector

To transfer the protein-coding region from a TrueORF Entry Vector (donor) to a

pEX- vector (recipient), please follow the transfer protocol below. 
1. Digest the TrueORF entry clone:

Component Volume

10X restriction buffer**
2 μl

Sgf I (10 U/μl)
0.6 μl

Mlu I (10 U/μl) 
0.6 μl

nuclease-free water 
13.8 μl

TrueORF in pCMV6-Entry (100-200ng)
3 μl

--------------------------------------------------------------------------

Total volume 
20 μl

Incubate at 37oC for 2 hours.

2. Digest the TrueORF destination vector:

Component Volume

10X restriction buffer** 
2 μl

Sgf I (10 U/μl) 
0.6 μl

Mlu I (10 U/μl) 
0.6 μl

nuclease-free water 
14.8 μl

Selected Destination vector (200ng)
 2 μl

---------------------------------------------------------------------------

Total volume 
20 μl

Incubate at 37 (C for 2 hours. Add calf intestine phosphatase to the digestion, and continue to incubate at 37 (C for an additional 30 minutes.

* For the 4% of the transcripts that have internal Sgf I or Mlu I sites, please use the appropriate combination of restriction sites as recommended by OriGene.

** .NEB buffer 3 has been shown to work well with dual digestion of Sgf I and Mlu I.

3. Purify the digestion using a commercial PCR purification column and elute in 20 ul 10mM Tris.

4. Set up a ligation reaction:

Component Volume

10 x T4 DNA ligation buffer 
1 μl

T4 DNA Ligase (4U/μl) 
0.75 μl

nuclease-free water 
3.25 μl

digested DNA from Step 1 
2 μl

digested DNA from Step 2 
3 μl

---------------------------------------------------------------------------

Total volume 
10 μl

Incubate the ligation reaction at room temperature for 1 hour. (Optimal temperature for some larger inserts may be closer to 15oC)

5. Transform the ligation reaction into high-efficiency, competent E. coli cells (≥ 1×108 CFU/μg DNA) following the appropriate transformation protocol. Plate the transformants on LB-agar plates supplemented with 100 μg/ml ampicillin.

6. Pick at least four colonies for subsequent DNA purification and screening. Amplify and purify the selected clones by growing overnight in liquid LB-amp media, then isolating the DNA using standard plasmid purification procedures.

7. Confirm the insert by restriction digestion and/or vector primer sequencing using the provided VP1.5 for 5’ end sequencing and XL39 for 3’ end sequencing.

Subcloning an ORF (other than OriGene TrueORF) into a pEX- expression vector

If you have a gene of interest in a non-OriGene vector and wish to clone the ORF into any of OriGene’s destination vectors, please follow the protocol listed in OriGene’s TrueORF clone application manual http://origene.medigent.com/assets/Documents/TrueORF/TrueORFApplicationGuide.pdf in the sections, “The Primer Design and PCR Amplification of ORF” and “Cloning of ORF into the Entry Vector”.   Briefly, the rare cutters, SgfI and MluI sites, are appended to PCR primers in the correct orientation for insertion into pEX vectors digested with the same.

Transformation into bacterial (expression host) competent cells

The pEX-ORF plasmids should be transformed into an appropriate expression host cell, such as BL21 (DE3), using standard transformation protocols from the competent cell manufacturer.  Plate 5% of the transformed product on LB-ampicillin agar plates. 

Protein Expression and Solubility (induction studies)

To test the fusion protein’s expression yield and solubility, select a colony from the ampicillin plate and grow in LB media with ampicillin overnight. Dilute 0.2 ml of overnight culture into 2.0 ml of the fresh media and incubate for 1 hr at 37 (. Protein expression with is induced with Isopropyl-1-thio-β-D-galactopyranoside (IPTG) (50 μM–1000 μM) for a variable period (2-24 hrs) at 37(C or lower temperature.  Simultaneously, incubate a control sample without IPTG. At time points between 2 and 24 hours, remove 0.1 ml culture, spin down and collect pellet.  Add 0.1 ml lysis buffer (recipe below) and rock at room temperature for 20 min.  Create a soluble fraction by centrifuging at 14,000 x g at 4 (C for 20 minutes. Add an appropriate amount of SDS loading buffer to both soluble and insoluble fractions and save at –20 (C. After all time points are collected, load 25-50 ul of both fractions from all time points on an SDS-PAGE gel for Coomassie Blue staining analysis and/or western blot analysis. 

Lysis Buffer:

20 mM Tris, 150 mM NaCl, 1% NP40, 1 mM NaF, 1 mM PMSF, pH 7.4

TEV Proteolytic Cleavage to remove fusion tag 

For optimal cleavage and removal of cleavage products, please follow the manufacturer’s protocol.  OriGene has tested and recommends using the TEV protease from Promega (Promega, V6051. http://www.promega.com/catalog/catalogproducts.aspx?categoryname=productleaf_1712) 
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