
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



 

Safety warning and Precaution  
 
ExiProgenTM EC- Disulfide  Protein Synthesis Kit  is developed and supplied 

for research  purposes only. Certain applications possible with this kit may 

require special approval by appropriate local and/or national regulatory 

authorities in the country of use.  

Wear appropriate protection when handling any irritant or harmful 

reagents. The use of a laboratory coat, protective gloves and safety 

goggles are highly recommended. For more information please consult 

the appropriate Material Safety Data Sheet (MSDS).   

 

 

Warranty and Liability  
 

All BIONEER products undergo extensive Quality Control testing and 

validation. BIONEER guarantees quality during the warranty period as 

specified, when following the appropriate protocol as supplied with the 

product. It is the responsibility of the purchaser to determine the suitability 

of the product for its particular use. Liability is conditional upon the 

customer providing full details of the problem to BIONEER within 30 days.  

 

 

Patent 

 
ExiProgenTM and its kits are protected by the patents KR10- 2011- 0085824,   

  PCT/KR2012/006715, and KR 10 - 2012- 0138335.  

    

Trademark  

 
ExiProgenTM is trademark of Bioneer Corporation.    
Copyright Ò 2012 by Bioneer Corporation, All rights reserved.  
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1. Introduction  
 

Proteins are one of the essential components in the vital reactions in vivo 

and in vitro, with various functions as enzyme s, hormone s, and structural 

proteins. The research on the role s and structure s of proteins has been done 

actively in the post - genomic era, starting with  the production of protein s of 

interest by using recombinant DNA technology.  

 

In order to produce recombinant proteins people generally transformed  

various host cells, such as E. co li, yeast, and mammalian cells  with a vector 

that contains a piece of DNA necessary for the expression of a target protein .  

The transformed cells that demonstrate  a stable expression of the 

recombinant protein  can be selected by the selection marker co - inserted into 

the host cells with a target DNA. T he recombinant protein s are produced  

during the  culture process of the selected transformed cells  and after the 

culture collected and purified from either the cell lysates or the culture 

solution.  The whole process of cell - based protein synthesis comprising from 

recombination and transformation up to purification is usually a tedious and 

labor intensive job. Additionally  for the toxic protein s to the host cells it is very 

hard to express those  proteins in a c ell- based system . Therefore those toxic 

proteins can be obtained through repeated trials and errors  under various 

conditions, which take s several days or even several months.  

 

To overcome these obstacles ,  a cell- free protein expression method and 

its relat ed products have been developed to accomplish  protein synthesis 

inside a reaction vessel in a short period of time. This method only requires to  

add cell lysate  and template DNA , either  of an expression vector or a PCR 

product, to protein expression soluti on that contains amino acids, nucleic 

acids and energy source in the reaction vessel. Then the target recombinant 

protein is expressed during a reaction at appropriate temperature. This 

method has the advantage of quite shorter processing time, over the ce ll 

based method , as well as of expression of toxic proteins to the cells.  

 

Cell- free protein expression method has been used in functional research 

on new genes and comparison studies on  functional activities of various 

mutant proteins. It also has broad applications such as research on the 

mechanism of protein - protein interaction and on the active site of proteins .  
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2. The ExiProgenTM protein synthesis system  
 

Bioneer has developed  the τϸϩϐϲϯϧϥϮ᷈ that combines  cell- free protein 

expression system  and highly efficient purification system The τϸϩϐϲϯϧϥϮ᷈Ξ
expresses and purifies various proteins within a day in a fully automated 

fashion and provides the target protein with high purity and amount of from 

micrograms up to milligrams. Furthermore, the τϸϩϐϲϯϧϥϮ᷈ can extract DNA 

and RNA from various biological samples within an hour.  

 

The τϸϩϐϲϯϧϥϮ᷈ expressed a target protein from a template DNA and 

reagents provided by Bioneer  and purifies the expressed protein using affinity 

reactions between the  Ni- NTA magnetic nanoparticles  and the 6x histidine 

tag attached at the end of the protein. The entire process of expression  and 

purification is automated. The only requirement is to  construct a user sɳ own 

template DNA and to install a protein synthesis kit in the τϸϩϐϲϯϧϥϮ᷈. 
 

Bioneer currently provides various protein synthesis kits that ha ve been 

optimized for many different proteins. Therefore, researchers can simply 

execute a protocol already programmed in  the τϸϩϐϲϯϧϥϮ᷈ along with 

installing the kit of interest.   

 

ρϩϯϮϥϥϲᶯϳΞϣϥϬϬ- free protein synthesis produc ts are divided into  three groups 

(a figure on page 4): 1) products for the generation of template DNA; 2) 

AccuRapid᷈ products for manual expression of proteins ; 3) ExiProgen᷈ 

products  for automated protein expression and purification using ExiProgen᷈ 

instrument.  



 

  

4 

www.bioneer.com 

 

 

BQ-042-101-05 

Revision : 2(2016-07-04) 

 

 



 

  

5 

www.bioneer.com 

 

 

BQ-042-101-05 

Revision : 2(2016-07-04) 

 

 

3. ExiProgen᷈Ξτς- Disulfide Protein Synthesis Kit  
 

3.1. Overview 
 

  Cell- free protein expression method provides several advantages over cell -

based method such as an expression of toxic proteins and a production of 

small quantities of proteins with ease and speed. However, in a cell - free 

system using E. coli  extract, it is  hard to produce proteins containing disulfide 

bonds.  

 

 τϸϩϐϲϯϧϥϮ᷈ EC- Disulfide Protein Synthesis Kit allows disulfide - bonded 

proteins to be produced in a cell - free system using a buffer solution that has 

ϨϩϧϨΞϲϥϤϯϸΞϰϯϴϥϮϴϩϡϬέΞϔϨϩϳΞϫϩϴΞϡϤϯϰϴϳΞρϩϯϮϥϥϲᶯϳΞstepwise exchange cell- free 

protein expression method (Figure below).  

 

ExiProgen᷈Ξ τς- Disulfide Protein Synthesis Kit can synthesize proteins 

containing up to nine  disulfide bonds.  With this kit, the entire processes from 

protein expression and purification  to dialysis are conducted in a fully 

automated manner and the final products are harvested in a storage buffer.  
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3.2. Prepare of template DNA   
 

 A protein expression vector can be used as template DNA for the 

ExiProgenTM
 EC- Disulfide Protein Synthesis Kit . Figure 1 shows the typical 

structure of template DNA for the ExiProgen᷈έΞϔϨϥΞϴϥϭϰϬϡϴϥΞσύπΞϳϨϯϵϬϤΞ

Ϩϡ϶ϥΞϴϨϥΞϳϴϲϵϣϴϵϲϥΞϯϦΞᶲϔζΞϰϲϯϭϯϴϥϲΞ-  Ribosome binding site (RBS)  ᶅ Target 

gene -  ϔζΞϴϥϲϭϩϮϡϴϯϲᶳέΞϔϨϥΞϴϡϲϧϥϴΞϧϥϮϥΞϳϨϯϵϬϤΞϡϬϳϯΞϨϡ϶ϥΞϳϴϡϲϴΞϣϯϤϯϮΞϡϮd 

stop codon for protein translation, as well as 6x hϩϳϴϩϤϩϮϥΞϴϡϧΞϡϴΞϥϩϴϨϥϲΞδᶯ-  or 

β-ɳ terminal for the ensuing purification.  

 

Figure 1. Structure of Template DNA  

   

ΰΨΞύχΞϣϯϮϳϴϲϵϣϴϳΞΧδᶯΞϥϮϤΞεϸΞϨϩϳϴϩϤϩϮϥ tagged template)  

 

 

 

αΨΞςχΞϣϯϮϳϴϲϵϣϴϳΞΧβᶯϥϮϤΞεϸ histidine tagged template)  

 

 

 

 

For cloning of a target gene , one can use  pBIVT vector from Bioneer, which 

is a protein expression vector for in vitro translation (Cat. No. K - 7350). A 

detailed explanation on pBIVT vector is provided in Appendix of th e manual. 

pK7, pIVEX, and pET - series vectors could be used for this purpose.  

 

In order to obtain the maximum amount of synthesized protein, it is 

recommended that  the DNA sequence of target gene be optimized to the 

codon usage for  E. coli .  Bioneer provides Gene Synthesis Service to a 

customer if the target ge ne is not optimized to E. coli.  Throughout th e service 

a customer can get codon - optimized target gene cloned into pBIVT vector 

(or other in vitro translation vector a customer select s). Please refer to 

ρϩϯϮϥϥϲᶯϳΞϨϯϭϥϰϡϧϥΞΧwww.bioneer.  com ) for more information.  

  

ATG ð6x histidine tag---------------------------------Stop T7 Promoter---RBS T7 terminator 

ATG --------------------------------6x histidine tag-Stop T7 Promoter---RBS T7 terminator 
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3.3. Kit contents and storage  
 

ExiProgen᷈Ξτς-σϩϳϵϬϦϩϤϥΞϐϲϯϴϥϩϮΞϓϹϮϴϨϥϳϩϳΞϊϩϴΞ 
Cartridge   96 well x 1ea  Store  

at 4 ~ 8   Dialysis tube  1 pack (16 ea/pack)  

Disposable filter tip  1 pack (8 ea/pack)  Store at  

Room 

temperature  
Protection cover  1 ea  

 

ExiProgen᷈Ξτς-σϩϳϵϬϦϩϤϥΞϐϲϯϴϥϩϮΞϓϹϮϴϨϥϳϩϳΞϊϩϴΞ 
Cartridge   96 well x 1ea  

Store at  

- 20~ - 70   
E. coli extract  8- tube strip (Yellow) x 1 ea  

Master mix  8- tube strip (Violet)  x 1 ea  

DEPC DW  8- tube strip (White)  x 1 ea   
Storage buffer  35 mL x 2 bottle  

Positive Control DNA  1.5  mL tube x 1 ea   

 
ExiProgenTM EC- Disulfide Protein Synthesis Kit consist s of Kit  and Kit .  

 

The Kit  includes  Cartridge , Disposable filter tip, Dialysis tube , and a 

Protection cover. Cartridge  contains buffers to be used for protein 

purification  and should be stored in a refrigerator (4 - ηЏςΨ along with Dialysis 

tube.  

 

The Kit  includes  Cartridge , E. coli  extract ,  Master mix, DEPC DW, 

Storage buffer  and a tube of Positive Control DNA . Cartridge  contains 

Feeding solution for protein expression . The Kit  should be stored at - αίЏςΞ

or below, and E. coli  extract is strongly recommended to locate at a - ζίЏςΞ

deep freezer.  

 

The Cartridges of this kit are cove red with 3 - ply sealing films in order to 

prevent cross - contamination, evaporation, or leakage of solutions inside. All 

of the plastic products and buffers in this kit are provided under Nuclease -  

and Protease - free condition. Please be careful not to contam inate any part 

of th e kit with nucleases or proteases.  
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3.4 .  Information of components  
 

 3.4.1. Cartridges   

 

Ni-NTA magnetic bead 

 Elution buffer  

; 
 

Binding/Washing buffer 

; 

 

Autoclaved DW 

; 

 

Feeding buffer 

; 

 

 
Storage buffer 

; 
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3.4.2. Other components  

 

 A. E. coli  extract  

The E. coli  extract in the Kit  is a cell lysate which includes T7 RNA 

polymerase, ribosome, tRNA  and disulfide bond isomerase  required for 

protein expression. It is provided as an 8 - tube strip , and each tube contains 

130 uL . 

 

B. Master mix  

The Master mix, which is also provided  in the Kit , includes NTPs, amino 

acids, energy sources and salts required for protein expression. It is provided 

as an 8 - tube strip , and each tube contains 220 uL. 

 

C. DEPC DW 
It is used to adjust final volume of protein expression solution . It is provided 

as an 8 - tube strip , and each tube contains 130 uL.  

 

D. Dialysis tube  

Dialysis tube, which is specifically manufactured by Bioneer, is used to 

supply the protein source materials from the Feeding buffer to the protein 

expression solution, and to exchange the purification buffer to Storage buffer 

after purification of a target protein. It is provided in 20% ethanol and 

individually wrapped  can be used a s many as needed . It is required to remove 

20% ethanol  and rinse out with distilled water once  before use .  

 

E. Storage buffer  

Composition of Storage buffer in the Kit  is as follows;  

50mM Tris - Cl (pH7.6), 100mM NaCl, 1mM DTT, 0.05%(v/v) 

NaN3, 50%(v/v) glycerol  

 

Please add 1 ml of the storage buffer provided in two separate bottles in the 

kit to each well of G1 to I2 in Cartridge   right before use.  When necessary , a 

user may construct another  buffer  with different composition  and use it 

instead of the storage buffer provided by the manufacturer . Just keep in mind 

ϴϨϡϴΞϡΞϵϳϥϲᶯϳΞϯϷϮΞϢϵϦϦϥϲΞϳϨϯϵϬϤΞϣϯϮϴϡϩϮΞΰίΤΞϯϦΞϧϬϹϣϥϲϯϬΞϮϯϴΞϴϯΞϯ϶ϥϲϦϬϯϷΞϯϵϴΞϯϦΞ

the Reaction block.  
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3.5. Experimental procedure  

 
3.5.1. Preparation of experiment  

 
Supplies  

; latex gloves, forceps, sterile distilled water  in squeeze bottle , scissors, 

micro  pipettes, Reaction block ( provided with the ExiProgen᷈Ξ
instrument )  

  

ΞTake out  the Cartridge   from a freezer and thaw it at room 

temperature. (Please ensure that all solutions are completely thawed  

before the experiment.)  

ΞGet the Cartridge  in the Kit  out of a refrigerator and leave it at 

room  temperature.  

ΞϐϲϥϰϡϲϥΞϴϨϥΞϒϥϡϣϴϩϯϮΞϢϬϯϣϫέ 

ΞTake out twice as many Dialysis tube s as the number of samples, 

remove the  20% ethanol solution and rinse out the inside and the 

outside of the tube with sterile distilled water.  

ΞψϮϳϴϡϬϬΞϴϨϥΞσϗ- rinsed Dialysis tube on a Reaction Block as the diagram  

below indicates . Fill 500 uL of sterile distilled water in the Dialy sis tube 

located in the row B. 

   

 

 

 

 

 

  

 

 

 

 

 

 

 

   

ΞϔϡϫϥΞσϩϳϰϯϳϡϢϬϥΞϦϩϬϴϥϲΞϴϩϰΞϡϮϤΞϡΞϐϲϯϴϥϣϴϩϯϮΞϣϯ϶ϥϲΞϯϵϴΞϯϦΞϴϨϥΞϊϩϴΞϢϯϸΞ.



 

  

11 

www.bioneer.com 

 

 

BQ-042-101-05 

Revision : 2(2016-07-04) 

 

 

3.5.2. Preparation of protein expression mixture  
 

 The first step of protein synthesis using the ExiProgen᷈ is to prepare the 

protein expression solution contain ing template DNA.  

 

ΞCut off  quickly  8- tube strip of E. coli  extract, Master mix, and DEPC 

DW as many as  the number of samples  and thaw them on ice.  

ΞWhen using Positive Control DNA, take out the Positive Control DNA 

tube from the kit  and thaw it on ice.  

   Note) The scFv (recombinant single chain variable fragment ) of  34 

kDa size is provided as a Positive Control DNA.  

ΞPrepare protein expression solution using pre - thawed E. coli extract, 

Master mix and DEPC DW. It is necessary  to spin - down each tube 

with a micro  centrifuge and then mix with a pipette  before use.  

   

 Positive Control  Sample  

Template DNA  2 uL X uL  

E. coli  extract  120 uL  120 uL  

Master mix  210 uL  210 uL  

DEPC DW 118 uL (120- X) uL 

Total 450 uL  450 uL  

  

Note) The amount of template DNA, in microgram quantity, can be 

determined as follows : 

Use 1 ДϧΞϯϦΞplasmid DNA  per kb (kilo  base) of  the insert size of 

DNA. (For example, 1.5  ДϧΞϯϦΞϐϬϡϳϭϩϤΞσύπΞis appropriate for 1.5  

kb- sized insert).  

 

ΞRemove water completely from the inside of Dialysis tube in the row A 

of the reaction block,  and add protein expression solution.  

 Cover the Protection Cover on a Reaction Block.  
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3.5.3. Protein synthesis with ExiProgen᷈ 
 

ΞϐϵϮϣϨΞϨϯϬϥϳΞϩϮΞϴϨϥΞϳϥϡϬϩϮϧΞϦϩϬϭϳΞϯϦΞρϵϦϦϥϲΞςϡϲϴϲϩϤϧϥΞ and  using a 6 

hole punch before the installation of the Cartridges on the ExiProgen᷈Ξ
instrument, and add the Storage buffer on G1~ I2 rows ϯϦΞςϡϲϴϲϩϤϧϥΞ Ξ

(Refer to the page 8~9.)    
 

Note) The number of  columns punched should be matched with the  

sample  number.     
 

       Example1) For 1 sample               Example 2) For 8 sample  

  

 

 

 

 

 

 

 
ΞψϮϳϴϡϬϬΞϴϨϥΞρϵϦϦϥϲΞςϡϲϴϲϩϤϧϥϳΞϡϮϤΞϲϥϬϡϴϥϤΞϣϯϭϰϯϮϥϮϴϳΞϯϮΞϴϨϥΞExiProgen᷈Ξ
instrument as follows : 

 

 

1. Open the door of ExiProgenTM instrument  and 

pull out the Base Plate completely.  

 

αέΞψϮϳϴϡϬϬΞϴϨϥΞςϡϲϴϲϩϤϧϥΞ ΞϩϮΞϴϨϥΞϰϯϳϩϴϩϯϮΞϯϦΞ ΞϯϮΞ

the Base Plate.  

 

* τϮϳϵϲϥΞ ϴϨϡϴΞ ςϡϲϴϲϩϤϧϥΞ Ξ ϩϳΞ ϦϩϲϭϬϹΞ ϩϮϳϴϡϬϬϥϤΞ

without any movement and that the row L of 

ϴϨϥΞςϡϲϴϲϩϤϧϥΞ ΞϩϳΞϬϯϣϡϴϥϤΞon the top of the  

heating block of the Base Plate.  



 

  

13 

www.bioneer.com 

 

 

BQ-042-101-05 

Revision : 2(2016-07-04) 

 

 

  

 βέΞψϮϳϴϡϬϬΞϴϨϥΞςϡϲϴϲϩϤϧϥΞ ΞϩϮΞϴϨϥΞϰϯϳϩϴϩϯϮΞϯϦΞ Ξ

on the Base Plate.  

 

* There are ᶮϳϩϬϩϣϯϮΞ ϲϩϮϧs  ɳ embedded  in both  

sides of the installation position of Cartridge 

έΞψϮϳϴϡϬϬΞthe ϬϥϦϴΞϳϩϤϥΞϯϦΞϴϨϥΞςϡϲϴϲϩϤϧϥΞ ΞϦϩϲϳϴ 

and then the  right side . Ensure that the 

ςϡϲϴϲϩϤϧϥΞ Ξ ϩϳΞ ϦϩϲϭϬϹΞ ϩϮϳϴϡϬϬϥϤΫΞ ϷϩϴϨϯϵϴΞ ϡϮϹΞ

movement.  

 
 4. Install the Waste Tray between the Cartridge 

ΞϡϮϤΞ έ 

 

* Follow the exact installation order  of Cartridge 

ΞĄ ςϡϲϴϲϩϤϧϥΞ ΞĄ Waste Tray. Ensure that 

the Cartridges and the Waste Tray are firmly 

installed, without any movement.  

 5. Install the Reaction Block on the magnetic 

part of the Base Plate ( see the left figure) .  

 

* Ensure that the row A of the Reaction block is 

located toward the two Cartridges (inside) and 

the row B toward a user (outside).  

 

6. Load as many  Disposable tip(s)   as the 

number of samples  into the same location of 

column with punched hole(s) in the row B of 

the Disposable Tip Rack  

 

* Ensure that 1) tips are located at the same 

columns with the punched holes of the 

Cartridges, and 2) there should be  no tip at 

the column s which will not be used.  

 
7. Push the Base Plate  completely , until you hear 

ᶮϣϬϩϣϫᶯΞϳϯϵϮϤΞϯϲΞϦϥϥϬΞϣϬϩϣϫϩϮϧΫΞϡϮϤΞϣϬϯϳϥΞϴϨϥΞ

door of ExiProgen᷈έ 
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ΞπϦϴϥϲΞϣϯϭϰϬϥϴϩϯϮΞϯϦΞϳϥϴϵϰΫΞϲϵϮΞϴϨϥΞExiProgen᷈ΞϩϮϳϴϲϵϭϥϮϴΞϡϳΞϦϯϬϬϯϷϳέ 

 

 
 
 
 
 
 
 
 

 

1. Turn on the ExiProgenTM
 instrument and 

press the Pɲress to start  ɳ button  in the 

center of the screen.  

 

 Soon the ExiProgen᷈ΞϳϣϲϥϥϮΞϷϩϴϨΞϭϯ϶ϩϮϧΞ

scroll bar appears, and after  a short period 

of time  it moves to the MɸENU  ʂscreen.  

 

 The short pause  is for the  initialization 

process of the instrument.  If it does not 

move to the next screen, turn off the 

instrument and call the customer center for 

A/S.  

 

 
 
 
 
 
 
 

2. In the MENU screen, press ᶮϓϴϡϲϴᶯ button to  

select a proper  protocol.  

 

 
 
 

3. In the PREP SETUP screen shown as left, 

input 9ɲ05  ɳof protocol number. Ensure that 

the statement  

 

Prep type: Protein  

Sample SRC; Synthesis_D S 

 

appears o ϮΞϴϨϥΞϳϣϲϥϥϮέΞϔϨϥϮΞϳϥϬϥϣϴΞᶮτϮϴϥϲᶯ. 
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4. Choose oɲk  ɳto go to the next step.  

 

* This step is for nucleic acid extraction only.  

  

5. Choose 2ɲ6  ɳ and oɸk  ʂ to go to the next 

step.  

 

  

6. Ensure that everything is correctly installed 

following the CHECK LIST, then choose 

ᶲϯϫᶳέΞψϦΞϮϯϴΫΞϭϡϫϥΞϡϮΞϡϰϰϲϯϰϲϩϡϴϥΞϣϨϡϮϧϥέ 

 
 
 
 
 
 
 

7. In the Running Mode screen shown as left, 

ensure that the statement  

Prep type: Protein  

Sample SRC; Synthesis_D S 

ϡϰϰϥϡϲϳΞϯϮΞϴϨϥΞϳϣϲϥϥϮέΞϔϨϥϮΞϰϲϥϳϳΞᶲϒϕύᶳΞ

to initiate protein synthesis.  

 

  ᶲϗϯϲϫΞ ςϯϭϰϬϥϴϩϯϮᶳΞ ϳϣϲϥϥϮΞ ϡϰϰϥϡϲϳΞ ϷϨϥϮΞ

the Disulfide protocol is completed. Open 

the door and collect purified proteins. 

Remove all components used in the 

experiment, and choose 1, 2, or OK;  

 

* UV lamp will be on automatically if oɲk  ɳ

button is selected to finish the  use of  the 

ExiProgen᷈.  



 

  

16 

www.bioneer.com 

 

 

BQ-042-101-05 

Revision : 2(2016-07-04) 

 

 

3.5.4. Analy sis of  sample  

 
After the synthesis of protein using the ExiProgenTM instrument, the final 

target protein in about 1 20~ 130 uL of Storage buffer is collected from 

the Dialysis tube in the row B of Reaction Block.  (It may contain trace 

amount of Ni - NTA magnetic beads, which has no influence to the 

protein and can be easily removed through centrifugation at 10,000 

rpm for 1 min) .  

 

 

 

 

 

 

 

 

 Some of  reaction samples from  protein expression and /or  purification 

processes could also be collected from the wells of row L1, K1, or K2 

at the Cartridge  as shown in Figure 2.  

 

   Figure 2. Samples at the selected rows of Cartridge  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* Expression sample 
 

  

 
* Unbound sample  

 
* 1

st 
washing sample 

 

Expression sample  
Unbound sample  

1
st

 washing sample  
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Through SDS- PAGE or other methods a user is able to check whether 

the desired protein is synthesized accordingly. Here is the protocol for 

SDS- PAGE: 

 

a. Prepare loading mixture as shown in the table.  

 Final target 

protein solution  

Expression/Unbound/  

1
st
 washing samples  

sample  10 ДϬ δΞДϬ 

4x loading dye  δΞДϬ δΞДϬ 

Sterile DW 5 ДϬ ΰίΞДϬ 

Total αίΞДϬ αίΞДϬ 

     

b. Treat the samples at 95  for 5 - 10 min.  

c. Prepare SDS - PAGE mini- gel either 10% or 12% SDS - PAGE gel 

(10x8 (cm),10 wells) is typically used.   

   Load ΰίΞϵϋΞϯϦΞᶲυϩϮϡϬΞϴϡϲϧϥϴΞϰϲϯϴϥϩϮΞϳϯϬϵϴϩϯϮᶳΞϡϮϤΞδΞϵϋΞeach of 

ᶲτϸϰϲϥϳϳϩϯϮήϕϮϢϯϵϮϤΞϳϡϭϰϬϥϳ/1 st washing samples  ʂ to a well  and 

run the SDS- PAGE. 

d. After staining of the gel with Coomassie blue solution, a band of 

target protein is detected as in Figure 3.  

 

Figure 3. Final target protein on SDS- PAGE 

 
 M; AccuLadder ᷈ΞϐϲϯϴϥϩϮΞϓϩϺϥΞόϡϲϫϥϲΞΧϋϯϷΨΫΞΰκΞϳϣυ϶ΞΧβ4kDa) 2; rtPA (42kDa)  

 
Note) A protein band shown around 24 kDa on the gel is a  disulfide bond 

isomerase  that does not interfere in the activity of  the target protein.  
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Figure 4. Activity of the final protein produced by the ExiProgen᷈Ξτς-
Disulfide Protein Synthesis Kit  

 

 
 

Note) The graph shown above is the results of activity measurements 

of rPA  (recombinant plasminogen activator).  rtPA was incubated 

with S- 2288᷈, a substrate from Chromogenix , and the  absor -

bance at 405nm was detected in every minute for 10 minutes.  
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4. Maintenance  

 
 After protein synthesis, wash and store the Reaction Block and other 

accessories as follows.  

 

A. Reaction Block   

 
 Rinse all the used wells of the Reaction Block with sterile distilled water. 

Remove any residual water completely and store it in 70% ethanol  

solution .  
 

B. Waste tray and Disposable tip rack  

 
 Discard all the solution in the waste tray, wash it in the running water and 

rinse it with 20% ethanol. If there remains  any dirty sludge on the 

Disposable tip rack, clean it with 20% ethanol solution. And store at room 

temperature.  

 

ςέΞςϡϲϴϲϩϤϧϥΞ ΫΞ 

 
 The Cartridges with unused wells should be covered with their lid and be 

ϳϴϯϲϥϤΞϩϮΞϡΞϲϥϦϲϩϧϥϲϡϴϯϲΞΧςϡϲϴϲϩϤϧϥΞ ΨΞand in a f ϲϥϥϺϥϲΞΧςϡϲϴϲϩϤϧϥΞ Ψ.  
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5. Troubleshooting guide 

   
 Please refer to  the troubleshooting guide below if there is a problem in 

ϰϲϯϴϥϩϮΞϳϹϮϴϨϥϳϩϳήϰϵϲϩϦϩϣϡϴϩϯϮΞϵϳϩϮϧΞρϩϯϮϥϥϲᶯϳΞExiProgen᷈ΞϰϲϯϴϥϩϮΞϳϹϮϴϨϥϳϩϳΞ
kits and the ExiProgen᷈ΞϩϮϳϴϲϵϭϥϮϴέΞϊϥϥϰΞϩϮΞϭϩϮϤΞϴϨϯϳϥΞϳϯϬϵϴϩϯϮϳΞϩϮΞϴϨϥΞ
guide are for most  of proteins, but not for all proteins.  

 
1. No protein synthesis, including positive control protein  

 

Causes Solutions  

Contamination of nucleases 

(DNase or RNase)  

Wear gloves at all times.  

Use DNase-  & RNase- free pipette tips.  

Pipetting error or no reagent 

added  

Check accuracy of pipettes.  

Add exact amount of DNA and/or 

reagents.  

Mix every reagents exactly according to 

the protocol.  

Inappropriate storage of 

reagents  

Store every reagents/components in the 

kit at the recommended temperature.  

No repeated freeze - and- thaw of E. coli 
extract.  

    

 

2. No protein synthesis, except positive control protein  

 

 Causes Solutions  

Error(s) in gene sequence 

of Template DNA  

Check that the target gene contains start 

codon (ATG) and stop codon (TAA, TAG, 

or TAG) at the right position.  

Check that the target gene codon is in -

frame.  

Check if  there is a mutation in the ORF 

(Open Reading Frame) of template DNA 

(Translation may be stopped.).  
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Structure of expression 

vector  

Check that the gene of a target protein is 

cloned into the expression vector with T7 

expression system containing T7 

promoter, T7 terminator, and RBS.  

Add appropriate amount of IPTG 

ΧψϳϯϰϲϯϰϹϬΞ ᴦ- D- 1- thiogalactopyranoside) 

to the reaction mixture if the expression 

vector can produce endogenous lac 

repressor.  

Contamination of template 

DNA 

Prepare and use fresh, uncontami nated 

template DNA.  

 

3. Low yield of target protein  

 

Causes Solutions  

Low purity of template DNA  

Use template DNA of which A 260/280 is 

between 1.7 and 2.0, and A 260/230  is over 

1.5.  

Concentration of template 

DNA 

Determine and use the optimal 

concentration of template DNA ( see 

Appendix 2.).  

No codon optimization of 

template DNA to E. coli  

Do the codon optimization of target gene 

to E. coli.  

Location of histidine tag  

Try to locate the histidine tag on the  

different location of target protein.  

 

* Histidine tag may inhibit expression of 

target protein  due to its location . The 

expressed target protein may not be 

purified through Ni - NTA beads, if 

histidine tag is not exposed outside 

effectively.  
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4. Low activity and/or solubility of target protein  

 

Causes Solutions  

Requiring p osttranslational 

modification for activity 

and/or solubility  

Not available yet, due to the lack  of 

posttranslational modification in cell - free 

protein synthesis using E. coli  

Requiring cofactor for 

protein activity  

Add the cofactor required to the final 

target protein.  

Aggregation of protein due 

to low solubility  

Synthesize protein at lower temperature.  

Add chaperone protein to help protein 

folding.  
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6. Appendix: pBIVT vectors  

pBIVT vector set (Cat. No. K - ζβδίΨΞϩϳΞϤϥϳϩϧϮϥϤΞϦϯϲΞρϩϯϮϥϥϲᶯϳΞϣϥϬϬ- free 

protein synthesis system. It fits well into all kits of ExiProgen᷈ΞϰϲϯϴϥϩϮΞ
synthesis system.     

Using this vector set it is possible to add 6x histidine tag to either N -

terminal or C - terminal of target protein. The structure of vector is as follows.  

Ξϰρψϖϔ- ΰᶯϳΞόςϓΞΧόϵϬϴϩΞςϬϯϮϩϮϧΞϓϩϴϥΨΞϳϥϱϵϥϮϣϥϳ  

CATATGCACCACCACCACCACCACGGATCCGAGCTCAAGCTTGCGGCCGC 

Nde I       6x histidine tag           BamH I  Sac  I               Not I  

ATAGGTCGAC 

Sal I 

 

 pBIVT- αᶯϳΞόςϓΞΧόϵϬϴϩΞςϬϯϮϩϮϧΞϓϩϴϥΨΞϳϥϱϵϥϮϣϥϳ 

CATATGGGATCCGAGCTCAAGCTTGCGGCCGCACACCACCACCACCACC 
Nde I   BamH I   Sac I               Not I          6x histidine tag  

ACTAGGTCGAC 
Sal I 
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8. Related products  

Cat. No.  Product  Size 

K- 7250  πϣϣϵϒϡϰϩϤ᷈ΞCell- Free Protein Expression Kit   
45 uL x 24 

reactions  

K- 7260  πϣϣϵϒϡϰϩϤ᷈ΞMidi Protein Expression Kit  
1mL x 5 

reactions  

K- 7270  πϣϣϵϒϡϰϩϤ᷈ΞMaxi Protein  Expression Kit  
10mL x 1 

reaction  

K- 7280  πϣϣϵϒϡϰϩϤ᷈ΞProtein Synthesis Kit 5 reactions  

K- 7300  

ExiProgenTM
 EC Protein Synthesis Kit  

16 reactions  

K- 7301  32 reactions  

K- 7302  96 reactions  

K- 7310  ExiProgenTM EC- Maxi Protein Synthesis Kit  8 reactions  

K- 7320  ExiProgenTM
 EC- Tagfree Protein Synthesis Kit  8 reactions  

K- 7350  pBIVT vector set  Each 5ug  

K- 7400  
ExiProgenTM ProXpress PCR Template Kit  

16 reactions  

K- 7401  32 reactions  

D- 2010  AccuLadder ᷈ΞϐϲϯϴϥϩϮΞϓϩϺϥΞόϡϲϫϥϲΞΧρϲϯϡϤΨ 500 uL  

D- 2020  AccuLadder ᷈ΞProtein Size Marker (Low)  500 uL  

S- 2041  Gene Synthesis Service  -  

S- 2500   Protein Synthesis Service  -  

A- 5041 ExiProgenTM -  
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Safety warning and Precaution  
 
ExiProgenTM EC- Disulfide  Protein Synthesis Kit  is developed and supplied 

for research purposes only. Certain applications possible with this kit may 

require special approval by appropriate local and/or national regulatory 

authorities in the country of use.  

Wear appropriate protection when handling any irritant or harmf ul 

reagents. The use of a laboratory coat, protective gloves and safety 

goggles are highly recommended. For more information please consult 

the appropriate Material Safety Data Sheet (MSDS).   

 

 

Warranty and Liability  
 

All BIONEER products undergo extensive  Quality Control testing and 

validation. BIONEER guarantees quality during the warranty period as 

specified, when following the appropriate protocol as supplied with the 

product. It is the responsibility of the purchaser to determine the suitability 

of the  product for its particular use. Liability is conditional upon the 

customer providing full details of the problem to BIONEER within 30 days.  

 

 

Patent 

 
ExiProgenTM and its kits are protected by the patents KR10- 2011- 0085824,   

  PCT/KR2012/006715, and KR 10 - 2012- 0138335.  

    

Trademark  

 
ExiProgenTM is trademark of Bioneer Corporation.    
Copyright Ò 2012 by Bioneer Corporation, All rights reserved.
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2. Th e ExiProgenTM protein synthesis system  
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3. ExiProgen᷈Ξτς- Disulfide  Protein Synthesis Kit  

 

3.1. Overview 

 
         

         ,   

   E. coli      

   .   

ExiProgen᷈Ξ τς- Disulfide  Protein Synthesis Kit     

 Ж        

      ,  stepwise exchange 

cell- free)    (   )    .  

ExiProgen᷈Ξ τς- Disulfide  Protein Synthesis Kit   ,   

9        .    

/       ,   

 Storage buffer      .  
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3.2. Prepare of template DNA   
 

ExiProgenTM
 EC- Disulfide Protein Synthesis Kit   template DNA   

   , template DNA  ᶲΞ ϔζΞϰϲϯϭϯϴϥϲΞ-  Ribosome 

binding site (RBS)  ᶅ Target gene -  ϔζΞϴϥϲϭϩϮϡϴϯϲᶳ    

,    1  .  target gene  start codon  stop 

codon    ,   5ᶯ   βᶯ  6x 

histidine tag    .  

 

 

1. Template DNA   

   

ΰΨΞύχΞϣϯϮϳϴϲϵϣϴϳΞΧδᶯΞϥϮϤΞεϸhistidine tagged template)  

 

 

 

αΨΞςχΞϣϯϮϳϴϲϵϣϴϳΞΧβᶯϥϮϤΞ6xhistidine tagged template)  

 

 

 

 

     In vitro translation   

pBIVT  (Cat. No. K - 7350, Appendix )     , 

  pK7, pIVEX, pET     .  

 

     DNA   E. coli   

  ,        Gene 

synthesis service     .   In vitro  

translation vector        .  

  (www.bioneer. co.kr)   .  

 

  

ATG ð6x histidine tag----------------------------------Stop T7 Promoter---RBS T7 terminator 

ATG ----------------------------------6x histidine tag-Stop T7 Promoter---RBS T7 terminator 
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3.3. Kit contents and storage  
 

ExiProgen᷈Ξτς- Disulfide  ϐϲϯϴϥϩϮΞϓϹϮϴϨϥϳϩϳΞϊϩϴΞ 
Cartridge  96 well x 1ea  Store  

at 4 ~ 8   Dialysis tube  1 pack (16 ea/pack)  

Disposable filter tip  1 pack (8 ea/pack)  Store at  

Room temperature  Protection cover 1 ea  

 

ExiProgen᷈Ξτς- Disulfide  ϐϲϯϴϥϩϮΞϓϹϮϴϨϥϳϩϳΞϊϩϴΞ 
Cartridge   96 well x 1ea  

Store at  

- 20 ~ - 70   

E. coli extract  8- tube strip  (Yellow) x 1 ea  

Master mix   
8- tube strip  (Violet)  x 1 

ea 

DEPC DW  
8- tube strip  (White)  x 1 

ea  

Storage buffer  35 mL x 2 bottle  

Positive Control DNA  1.5mL tube x 1 ea  

 
ExiProgenTM 

EC- Disulfide  Protein Synthesis Kit  ϊϩϴΞ ϊϩϴΞ 

 .  

 

ϊϩϴΞ     buffer   ςϡϲϴϲϩϤϧϥΞ 

Disposable filter tip, Dialysis tube  Protection cover   , 

  ςϡϲϴϲϩϤϧϥΞ  ΧγϾη ΨΞ .  

 

 ϊϩϴΞ    Feeding buffer   Cartridge 

 E. coli  extract, Master Mix, DEPC DW, Positiv e Control DNA  Storage 

buffer   ,  (- 20~ - ζί Ψ   . (  

 E. coli  extract  deep freezer ( - ζί Ψ    . ) 

 

  Cartridges   , ,     Sealing 

film     ,      

DNase- free, RNase - free       Nuclease  

Protease       .  
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3.4.  Information of components  
 

3.4.1. Cartridges   
 

  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ni-NTA magnetic bead 

 Elution buffer  

;    buffer  

 (1M imidazole   ) 

Binding/Washing buffer 

; Ni- NTA magnetic bead    

    ,   

 ,  ( )     

Autoclaved DW 

; Elution , tip   

Feeding buffer 

;    ,   

 , NTP, , 

     

 

Storage buffer 

;   , imidazole    
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3.4.2. Other components  

 

 A. E. coli  extract  

 ϊϩϴΞ  E. coli  extract  ,    

 T7 RNA polymerase, Ribosome, tRNA   disulfide bond isomerase   

 , 8- tube strip  ,  tube  130 uL   .    

 

B. Master mix  

ϊϩϴΞ  Master mix     NTPs,   

 salt   , 8- tube strip  ,  tube  220 

uL   .   

 

C. DEPC DW 

       , 8- tube strip

 ,  tube  130 uL   .   

 

 

D. Dialysis tube  

Dialysis tube     membrane tube , Feeding 

buffer     ,     

 Storage buffer    , 20%   

.  tube    ,    

  .   20%   DW   

   .  

 

E. Storage buffer  

  Storage buffer    .  

50mM Tris - Cl (pH7.6), 100mM NaCl, 1mM DTT, 0.05%(v/v) 

NaN3, 50%(v/v) glycerol  

 

Storage b uffer  bottle  ,   ςϡϲϴϲϩϤϧϥΞ G1~ I2  

 1mL    .     buffer  

        . , 

buffer  glycerol  10%    .   ,  

  Reaction block     .  
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3.5. Experimental Procedure  

 
3.5.1. Preparation of experiment  

 
   ;  , ,   squeeze bottle, ,  

 , micropipettes, Reaction block ( ExiProgen᷈Ξ )  

  

Ξ   ςϡϲϴϲϩϤϧϥΞ   .  

(          .  

) ΧαίϾαδ   2  ) 

Ξ  ςϡϲϴϲϩϤϧϥΞ   .   

ΞϒϥϡϣϴϩϯϮΞϢϬϯϣϫ .  

Ξ  Ξ  Dialysis tube  sample  2   .  

    tube   , pipettes  ,     

tube   .  , squeeze bottle    

, tube ,  .  

Ξϐϩϰϥϴϴϥϳ  tube    , Reaction  

block     , B  tube   

500uL   .  

    

 

 

 

 

 

  

 

 

 

 

 

 

 

   

Ξ  Ξ  Disposable filter tip  Protection cover   

 .  

 Protein Expression Section  

Dialysis Section  
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3.5.2. Preparation of protein expression mixture  
 

 ExiProgen᷈     ,   DNA  

    .  

 

Ξ    E. coli  extract, Master mix, DEPC DW tube  

    .  

 

ΞΧϐϯϳϩϴϩ϶ϥΞςϯϮϴϲϯϬΞσύπ   ) 

      Positive Control DNA tube   .  

   ) Positive Control DNA  scFv(recombinant single chain variable 

fragment)   ,  34kDa   .  

   

Ξ   E. coli  extract  Master mix, DEPC DW    

   . (  tube spin- down  , 

tube   pipette  mixing    .)   

  

 Positive Control  Sample  

Template DNA  2 uL X uL  

E. coli  extract  120 uL  120 uL  

Master mix  210 uL  210 uL  

DEPC DW 118 uL (120- X) uL 

Total 450 uL  450 uL  

  

) Sample DNA       .  

 insert   1ug/kb (ex) insert size ; 1kb Ą 

1 ug )   .  

 

  Ξ       Reaction block  A  tube   

 .  

 

  ΞϒϥϡϣϴϩϯϮΞϢϬϯϣϫΞ Protection cover     .  
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3.5.3. Protein synthesis with ExiProgen᷈ 
 

ΞExiProgen᷈Ξ   , 6 Hole - punch ( ExiProgen᷈Ξ  

)  ΫΞϣϡϲϴϲϩϤϧϥΞ ΫΞ     

έΞςϡϲϴϲϩϤϧϥΞ G1~ I2  page 8~ 9    Storage 

buffer   . 

 

     1) 1                2) 8    

  

 

 

 

 

 

 

 

    

 ,   ExiProgen᷈Ξ   .  

 

 

1. ExiProgenTM    Setup tray  

   .  

 

 2.     ςϡϲϴϲϩϤϧϥΞ 

 .  
 

ΨΞςϡϲϴϲϩϤϧϥΞ L  Heating block  

guard     , 

Cartridge     

 .  


