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Safety warning and Precaution

EX/’PfogenW 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

ExiProgen™ and its kits are protected by the patents KR10-2011-0085824,
PCT/KR2012/006715, and KR 10-2012-0138335.

Trademark

ExiProgen™ is trademark of Bioneer Corporation.
Copyright © 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 enzymes, hormones, and structural
proteins. The research on the roles and structures of proteins has been done
actively in the post—-genomic era, starting with the production of proteins of
interest by using recombinant DNA technology.

In order to produce recombinant proteins people generally transformed
various host cells, such as £. coli, 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. The recombinant proteins 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 proteins to the host cells it is very
hard to express those proteins in a cell-based system. Therefore those toxic
proteins can be obtained through repeated trials and errors under various
conditions, which takes several days or even several months.

To overcome these obstacles, a cell-free protein expression method and
its related 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 solution 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 cell
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.

2 BQ-042-101-05
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2. The ExiProgen™ protein synthesis system

Bioneer has developed the ExiProgen™ that combines cell-free protein
expression system and highly efficient purification system. The ExiProgen™
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 ExiProgen™ can extract DNA
and RNA from various biological samples within an hour.

The ExiProgen™ 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’'s own
template DNA and to install a protein synthesis kit in the ExiProgen™.

Bioneer currently provides various protein synthesis kits that have been
optimized for many different proteins. Therefore, researchers can simply
execute a protocol already programmed in the ExiProgen™ along with
installing the kit of interest.

Bioneer’s cell-free protein synthesis products are divided into three groups
(a figure on page 4): 1) products for the generation of template DNA; 2)
AccuRapid™ products for manual expression of proteins; 3) ExiProgen™
products for automated protein expression and purification using ExiProgen™
instrument.

3 BQ-042-101-05
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3. ExiProgen™ EC-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.

ExiProgen™ EC-Disulfide Protein Synthesis Kit allows disulfide—bonded
proteins to be produced in a cell-free system using a buffer solution that has
high redox potential. This kit adopts Bioneer’s stepwise exchange cell—free
protein expression method (Figure below).

ExiProgen™ EC-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
EX/Pnge/?TM EC-Disulfide Protein Synthesis Kit. Figure 1 shows the typical
structure of template DNA for the ExiProgen™. The template DNA should
have the structure of “T7 promoter — Ribosome binding site (RBS) - Target
gene — T7 terminator”. The target gene should also have start codon and
stop codon for protein translation, as well as 6x histidine tag at either 5~ or
3’-terminal for the ensuing purification.

Figure 1. Structure of Template DNA

1) NH constructs (5’ end 6x histidine tagged template)

T7 Promoter---RBS ATG =6x histidine tagesesmsssssmsmsssemsmsasesmsmenans Stop | T7 terminator |

2) CH constructs (3’end 6x histidine tagged template)

T7 Promoter---RBS ATG 6x histidi

taa-Stop | T7 terminator

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 the 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 gene is not optimized to £. co/i. Throughout the service
a customer can get codon-optimized target gene cloned into pBIVT vector
(or other /n wvitro translation vector a customer selects). Please refer to
Bioneer’s homepage (www.bioneer. com) for more information.

6 BQ-042-101-05
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3.3. Kit contents and storage

ExiProgen™ EC-Disulfide Protein Synthesis Kit ™D

Cartridge @ 96 well x 1ea Store
Dialysis tube 1 pack (16 ea/pack) at4 ~8C
Disposable filter tip 1 pack (8 ea/pack) Store at
. Room
Protection cover 1 ea
temperature

ExiProgen™ EC-Disulfide Protein Synthesis Kit @

Cartridge @ 96 well x 1ea
- - Store at
E. coli extract 8—tube strip (Yellow) x 1 ea 20~ -70°C
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

ExiProgen™ EC-Disulfide Protein Synthesis Kit consists 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 (4-8°C) 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 —20°C
or below, and E£. coli extract is strongly recommended to locate at a =70°C
deep freezer.

The Cartridges of this kit are covered 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 contaminate any part
of the kit with nucleases or proteases.

7 BQ-042-101-05
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3.4. Information of components

3.4.1. Cartridges

Ni-NTA magnetic bead

Elution buffer
; Buffer for purification of target protein
(1M imidazole included)

Binding/Washing buffer

; Buffer for binding of expressed
proteins on Ni-NTA magnetic beads
& for washing process to remove
impurities

Autoclaved DW
; Distilled Water for tip

Feeding buffer

; Buffer for protein expression to be
added to the reaction mixture.
It contains NTPs, amino acids,
and energy source etc.

Storage buffer
; Buffer for removal of imidazole
and storage of final target protein

8 BQ-042-101-05
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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 as 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)
NaNs, 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 12 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
that a user’s own buffer should contain 10% of glycerol not to overflow out of
the Reaction block.

9 BQ-042-101-05
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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 ExiProgen™
instrument)

(® Take out the Cartridge @ from a freezer and thaw it at room
temperature. (Please ensure that all solutions are completely thawed
before the experiment.)

@ Get the Cartridge @ in the Kit @ out of a refrigerator and leave it at
room temperature.

® Prepare the Reaction block.

@ Take out twice as many Dialysis tubes 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.

® Install the DW-rinsed Dialysis tube on a Reaction Block as the diagram
below indicates. Fill 500 uL of sterile distilled water in the Dialysis tube

located in the row B.

Protein Expression Section

Dialysis Section

® Take Disposable filter tip and a Protection cover out of the Kit box M.

10 BQ-042-101-05
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3.5.2. Preparation of protein expression mixture

The first step of protein synthesis using the ExiProgen™ is to prepare the
protein expression solution containing template DNA.

@ Cut off quickly 8-tube strip of £. coli extract, Master mix, and DEPC
DW as many as the number of samples and thaw them on ice.

@ When 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.

® Prepare protein expression solution using pre—thawed £. 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 ulL
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 ug of plasmid DNA per kb (kilo base) of the insert size of
DNA. (For example, 1.5 pg of Plasmid DNA is appropriate for 1.5
kb-sized insert).

@ Remove 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.

11 BQ-042-101-05
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3.5.3. Protein synthesis with ExiProgen™

® Punch holes in the sealing films of Buffer Cartridge ® and @ using a 6
hole punch before the installation of the Cartridges on the ExiProgen™
instrument, and add the Storage buffer on G1~I2 rows of Cartridge @
(Refer to the page 8~9.)

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

Examplel) For 1 sample Example 2) For 8 sample

~

@® Install the Buffer Cartridges and related components on the ExiProgeri™
instrument as follows:

1. Open the door of EX/ProgenTM instrument and
pull out the Base Plate completely.

2. Install the Cartridge @ in the position of @ on
the Base Plate.

* Ensure that Cartridge @ is firmly installed
without any movement and that the row L of
the Cartridge @ is located on the top of the
heating block of the Base Plate.

12 BQ-042-101-05
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3. Install the Cartridge @ in the position of ™M
on the Base Plate.

= There are ‘silicon rings’ embedded in both
sides of the installation position of Cartridge
®. Install the left side of the Cartridge @ first
and then the right side. Ensure that the
Cartridge @ is firmly installed, without any

4. Install the Waste Tray between the Cartridge
@ and @.

* Follow the exact installation order of Cartridge
@ > Cartridge @ > Waste Tray. Ensure that
the Cartridges and the Waste Tray are firmly
installed without anv 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
2000 located toward the two Cartridges (inside) and
100000 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 columns which will not be used.

7. Push the Base Plate completely, until you hear
‘click’ sound or feel clicking, and close the
door of ExiProgen™.

13 BQ-042-101-05
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@ After completion of setup, run the ExiProgen™ instrument as follows.

1. Turn on the ExiProgen™ instrument and
press the ‘Press to start’ button in the
center of the screen.

Soon the ExiProgen™ screen with moving
Press fostart scroll bar appears, and after a short period
of time it moves to the “MENU” screen.

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.

)

\ 3
y ExiProgen™

2. In the MENU screen, press ‘Start’ button to
select a proper protocol.

3. In the PREP SETUP screen shown as left,
input ‘905’ of protocol number. Ensure that
the statement

Prep type: Protein
Sample SRC; Synthesis_DS

appears on the screen. Then select ‘Enter’.

14 BQ-042-101-05
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PREP SETUP
25ul 50 ul | 75 ul [ 100 ul

125ul | 150 ul | 200 ul | 250 ul

4. Choose ‘ok’ to go to the next step.

* This step is for nucleic acid extraction only.

CHECK LIST

5. Choose ‘26T’ and “ok” to go to the next

step.

6. Ensure that everything is correctly installed

following the CHECK LIST, then choose
“ok”. If not, make an appropriate change.

Work Completion

7. In the Running Mode screen shown as left,

ensure that the statement

Prep type: Protein

Sample SRC; Synthesis_DS

appears on the screen. Then press “RUN”
to initiate protein synthesis.

“Work Completion” screen appears when
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 ‘ok’
button is selected to finish the use of the
Ex/Progenw .

15 BQ-042-101-05

www.bioneer.com Revision : 2(2016-07-04)




ExiProgen™ EC-Disulfide Protein Synthesis Kit

3.5.4. Analysis of sample

After the synthesis of protein using the EX/‘PfogenTM instrument, the final
target protein in about 120~130 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
rom for 1 min).

Final target proteins

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 ®

1=+ Expression sample
k2= Unbound sample

k= 1% washing sample
2

* Expression sample

£ ; Samples after expression, but without
b purification

H2

e * Unbound sample

S2 | ;samples not bound to Ni-NTA beads

61

* 1% washing sample
; Buffer used for 1°* washing step in
protein purification process

16 BQ-042-101-05
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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 Expression/Unbound/

protein solution 1%t washing samples
sample 10 pl 5 ul
4x loading dye 5 ul 5 ul
Sterile DW 5 ul 10 ul
Total 20 l 20 ul

b. Treat the samples at 95C 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 10 uL of “Final target protein solution” and 5 ulL each of
“Expression/Unbound samples/1%* washing samples” 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 1 2

66kDa

45kDa

29kDa |

20.1kDa

14 4kDa
6.5kDa

M; Acculadder™ Protein Size Marker (Low), 1; scFv (34kDa) 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.

17 BQ-042-101-05
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Figure 4. Activity of the final protein produced by the ExiProgen™ EC-
Disulfide Protein Synthesis Kit

recombinant Plasminogen activator
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Note) The graph shown above is the results of activity measurements
of rPA (recombinant plasminogen activator). rtPA was incubated
with S—2288™ | 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.

C. Cartridge @, ®

The Cartridges with unused wells should be covered with their lid and be
stored in a refrigerator (Cartridge @) and in a freezer (Cartridge @).

19 BQ-042-101-05
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5. Troubleshooting guide

Please refer to the troubleshooting guide below if there is a problem in
protein synthesis/purification using Bioneer’s ExiProgen™ protein synthesis
kits and the ExiProgen™ instrument. Keep in mind those solutions in the
guide are for most of proteins, but not for all proteins.

1. No protein synthesis, including positive control protein

Causes Solutions

Contamination of nucleases | Wear gloves at all times.
(DNase or RNase) Use DNase— & RNase—free pipette tips.

Check accuracy of pipettes.

Add exact amount of DNA and/or
reagents.

Mix every reagents exactly according to
the protocol.

Pipetting error or no reagent
added

Store every reagents/components in the
Inappropriate  storage of | kit at the recommended temperature.
reagents No repeated freeze—and-thaw of E. coli
extract.

2. No protein synthesis, except positive control protein

Causes Solutions

Check that the target gene contains start
codon (ATG) and stop codon (TAA, TAG,
or TAG) at the right position.

Error(s) in gene sequence Check that the target gene codon is in—
of Template DNA frame.

Check if there is a mutation in the ORF
(Open Reading Frame) of template DNA
(Translation may be stopped.).

20 BQ-042-101-05
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Structure  of
vector

expression

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
(Isopropyl  B—D-1-thiogalactopyranoside)
to the reaction mixture if the expression
vector can produce endogenous lac
repressor.

Contamination of template
DNA

Prepare and use fresh, uncontaminated

template DNA.

3. Low yield of target protein

Causes

Solutions

Low purity of template DNA

Use template DNA of which Ageo2so is
between 1.7 and 2.0, and Aggo/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. coll.

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

www.bioneer.com

purified through Ni—-NTA beads, if
histidine tag is not exposed outside
effectively.

21 BQ-042-101-05
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4. Low activity and/or solubility of target protein

Causes Solutions

Requiring  posttranslational Not available yet, due to the lack of
modification  for  activity | posttranslational modification in cell-free
and/or solubility protein synthesis using £. coli

Requiring cofactor for | Add the cofactor required to the final
protein activity target protein.

Synthesize protein at lower temperature.
Add chaperone protein to help protein
folding.

Aggregation of protein due
to low solubility

22 BQ-042-101-05
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6. Appendix: pBIVT vectors

pBIVT vector set (Cat. No. K-7350) is designed for Bioneer’s cell-free
protein synthesis system. It fits well into all kits of ExiProgen™ protein
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.

T7 promoter — MCSs — T7 terminator

pBIVT
(3kb)

Kanamyein

® pBIVT-1’s MCS (Multi Cloning Site) sequences
CATATGCACCACCACCACCACCACGGATCCGAGCTCAAGCTTGCGGCCGC
Nde | 6x histidine tag BamH | Sac | Not |
ATAGGTCGAC
Sal |

® pBIVT-2's MCS (Multi Cloning Site) sequences
CATATGGGATCCGAGCTCAAGCTTGCGGCCGCACACCACCACCACCACC

Nde | BamHI| Sacl Not | 6x histidine tag
ACTAGGTCGAC
Sal |
23 BQ-042-101-05
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8. Related products

Cat. No. Product Size
K=7250 AccuRapid ™ Cell-Free Protein Expression Kit 45 UL,X 24
reactions
K-=7260 AccuRapid ™ Midi Protein Expression Kit 1vax S
reactions
o . . . . 10mL x 1
K-7270 AccuRapid ™ Maxi Protein Expression Kit .
reaction
K-7280 AccuRapid ™ Protein Synthesis Kit 5 reactions
K-7300 16 reactions
K-7301 ExiProgen™ EC Protein Synthesis Kit 32 reactions
K-7302 96 reactions
K-7310 ExiProgen™ EC-Maxi Protein Synthesis Kit 8 reactions
K-7320 EX/P[OQQ/?TM EC-Tagfree Protein Synthesis Kit 8 reactions
K-7350 pBIVT vector set Each 5ug
K-=7400 ™ 16 reactions
ExiProgen ™ ProXpress PCR Template Kit
K=7401 32 reactions
D-2010 Acculadder™ Protein Size Marker (Broad) 500 uL
D-2020 Acculadder™ Protein Size Marker (Low) 500 uL
S-2041 Gene Synthesis Service -
S-2500 Protein Synthesis Service -
A-5041 ExiProgen™ -
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Safety warning and Precaution

ExiProgen™ 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

ExiProgen™ and its kits are protected by the patents KR10-2011-0085824,
PCT/KR2012/006715, and KR 10-2012-0138335.

Trademark

EX/Pfogenw is trademark of Bioneer Corporation.
Copyright © 2012 by Bioneer Corporation, All rights reserved.
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2. The ExiProgen™ protein synthesis system

eto|2ufotoll M FAlz chd 2hE dHn Lpe MRS ol 8%
TaY A g2 0l8sted TASSE cfefdt oA g FHSE UEEE

o
o ]
HHE & UE BiProgen™ HMAS THE BN Fu|S A Y&uch

ExiProger™ MAS EMNE BN FulE Tatel cid T wa g
MM JIEE olg8stel Decel TS MASOR HSY & Yo, ®o

otHz} siAl FFI|EE 0O
HAsez F&58 + A&HCh

CHAte| ced Al dbsd gl 5HM F|E= Ml JHX| HE (33 Ho|X| EHx)e=z
SFEHCH RME A dso]| ARBE = template DNA £ HM=3t=
F|EQt Manual HAloz A =g A weist = Q= AccuRapid™
series ¥ ExiProgen™g 0|&3t0{ MAE22 CHEAS dwalstn Mg
QlE ExiProgen™ series 2 L}%0{ ZlucCh

ShAtel FIEE E coii o T7 e AlAH
(Expression vector =& PCR product)@t 7kX| 22 A
ArEE = AgUct ESH ExiProgen™ HH|E 0|88t MALs CHEE FHME
=3 DNA £ 0| &5t cheA wsist & s Q
=]

S =
8o 2 Zdo| guct.

Zt 7|EE ol85to 24 ug Rl FE Ao mg THRI7EX| chelEo| dhed gl
| ZJksgudct zk 7|Eol oist XM d@e dio|2u ot FH 0|X|
(www.bioneer.co.kr) 2 EZ=SHA|Z| Higch.
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3. ExiProgen™ EC—-Disulfide Protein Synthesis Kit

3.1. Overview

SME cHHE disie MEZS ALEshs ghgo| dlstod &4 w20
S8 TR AT wsigs Al = dcks FEE JHX et ol#st
Zgts e chAe ABENOl £ coi THEE W EZ olME Mol
olEct= Mefgs 7Kl AsH

ExiProgen™ EC-Disulfide Protein Synthesis Kit = FAMZ CHHA g5
2t StollM A3l MRlE =0FE AFSSUS ALBStod ozt Agts
L= sh= oAl stM2 JtssH §t F|ER, YALe| stepwise exchange
cell-free) THHZE el ghy (547 O3 &=x)2 HEAZ! 7|1E L4

o|gsts g%, 2l

=
=
gt =3t g

ExiProgen™ EC-Disulfide Protein Synthesis Kit

o Jlel olEst A2 T: oIS MY
=]

~
P
SS/HH 2 FAZR 2E EHg0| HASeE oR %3
CHZ 2 Storage bufferofl ol &efz2 38 £ AFHCH

Dialysis tube
= r_—
2 »
fog]

opo| e & W g
AH I
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3.2. Prepare of template DNA

ExiProgen™ EC-Disulfide Protein Synthesis Kit 2| template DNA 2 %3
HEE ALEE £ ASFUCEH template DNA = “ T7 promoter — Ribosome
binding site (RBS) — Target gene — T7 terminator”2 :r"‘% kX1 Lojok
stof, O #x&= 28 13 ZE4ch E3H target gene 2 start codon 2} stop
codon & ZHX|Z Qlojob stof, HME <5t 5Uch = FTchol| 6x
histidine tag 2 7+Al11 {pAo{of gt

38 1. Template DNA 2] #+=

1) NH constructs (5’ end 6xhistidine tagged template)

T7 Promoter---RBS ATG -6x histidine taa. Stop | T7 terminator |

2) CH constructs (3’end 6xhistidine tagged template)

T7 Promoter---RBS ATG 6x histidine tag-Stop | T7 terminator |

g5l WEj= @dto|24 ot oM EoliSk= /n vitro translation M& HE{¢l
pBIVT #HE{ (Cat. No. K-7350, Appendix &=Z)oll 224350 A2 7ts 5,
Hfoll £ pK7, pIVEX, pET HE S2 A% = A&4ch

o

WA Mg #Fost st7| flsiM= DNA o Mol £ coii ZEO

|&M3tE|0f Qlojob sto, @tek IE =Myt otE|o] U= H ZAtel Gene

synthesis service & SallA FHASHA Sucth =3t 2Ael n vitro

translation & vector off 224 = Akejf & Woi = AUt XHMEH
H

&2 EHolX| (www.bioneer. co.kr)

B
2o
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3.3. Kit contents and storage

ExiProgen™ EC-Disulfide Protein Synthesis Kit ™D

Cartridge @ 96 well x Tea Store

Dialysis tube 1 pack (16 ea/pack) at4 ~8C
Disposable filter tip 1 pack (8 ea/pack) Store at

Protection cover 1ea Room temperature

ExiProgen™ EC-Disulfide Protein Synthesis Kit @

Cartridge @ 96 well x 1ea
E. coli extract 8—tube strip (Yellow) x 1 ea
Master mix 8—tube strip (Violet) x 1

ea Store at
DEPC DW E;tube strip (White) x 1 | =20 ~-70TC
Storage buffer 35 mL x 2 bottle
Positive Control DNA 1.5mL tube x 1 ea

ExiProgen’™ EC-Disulfide Protein Synthesis Kit & Kit ®Z} Kit @&
Fo=EO AUt

Kit @oll= chA HHol| AL2E buffer7E =ZeSh= Cartridge Oz
Disposable filter tip, Dialysis tube 12|11 Protection cover7} Z&t=|of A20i,
0| & Cartridge M2 W22 2 (4~8°C) ol gt

LS Kit @ SR 2hsof AFRE Feeding buffer7b E0{*4= Cartridge
@2} E. coli extract, Master Mix, DEPC DW, Positive Control DNA % Storage
buffer7t Z&t=lof glonf, HSHEa (-20~-70C)ollM Eatsfiob glct (o]
% E. coliextractE deep freezer (-70°C)ollM Ea5tH O E&Uc)

= 7|EQ| Cartridges= WA 29, &%, 8¥ ££& 27| 2/s Sealing
fim 22 25 =z =of U1, 7|EQ ZE E2AEH HMEO|L HIHR=
DNase-free, RNase—free AEf2 MI=E22 E& L ALE F Nuclease £
Proteasedl 2lsiM Y= X| LT F Fo| sHA|7| HigfLCH

1M o
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3.4. Information of components

3.4.1. Cartridges

Ni-NTA magnetic bead

Elution buffer
; =5 o= FHE buffer
(1M imidazoleg Z&stn UF)

Binding/Washing buffer

; Ni-NTA magnetic beadoll EHYZE 23 E0|
Zete & A BYS AT, SN chyE
gt F, MY (STEFAH)ol ALE

Autoclaved DW
; Elution H, tip MlZol| Al8

Feeding buffer
;SR CHE @ gSAl, MUk FE
EhE wEgdo=, NTP, ofdliit, ol

ka2l

A0
o
0||'|
o
Mg
nol-

=
=

Storage buffer
; EHE ™A ¥, imidazole2 HAHM F
53 BN cEs BEHFE AS58Y
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3.4.2. Other components

A. E. coli extract

Kit @2 +MEQl £ coliextracte MZoMUoz cHYZR disdol L T
235t T7 RNA polymerase, Ribosome, tRNA % disulfide bond isomerase &2

=3l Fo{, 8-tube strip2 SZ =0, 2 tube 130 uL¥ EF =0 A4t

|-oII

o0 k!

B. Master mix

Kit @2 7+MEZ2Ql Master mix= tHHZE ghsdol Z 8k NTPs, OHI'I_H:M 2l
ol X2} saltE ZeHstD U220, 8-tube stripE == 0, ZH tube™ 220
uL¥ 23 =0 AGHch

=

C. DEPC DW

E2 ALE =0, 8-tube strip
C|

Dialysis tube = ZAlOIA HZHsH E£=35F membrane tube Z, Feeding
buffer LH2| of| XS ClMEdIsigMoz 226 —|—_T'_ 25 |:|-HHX| HH =
HMHMHIEES Storage buffer 2 mMAE o ALRE 0], 20% OlEt=0]| =AM
UGt ESH 2 tube = HE EZFEO JA22Z, ALEA| HE LS
THLIO AFESHAIH Euch ARSI ™ 20% 01IE._F%§ M7stn Dw 2 ghH
MAEsH = ALEst7| s ct

E. Storage buffer

F|EollM H&35t= Storage buffer 2| =M ci3z Z&uch
50mM Tris—Cl (pH7.6), 100mM NaCl, 1mM DTT, 0.05%(v/v)
NaNz, 50%(v/v) glycerol

Storage buffer = bottle ol HZ= 0, ALE ZXol|l Cariridge @2 G1~I2 Hall
Z imL 4 2FSto] ARSI Edch ot cf2 =49 puffer &
ALESIA| DA st A Mo W &Y M =St ARBSHAlHE Euch Ch
buffer ol glycerol 2 10% Ol& &HItsll FAoF &UcCt JHX g2 Al, &4
FEuUel 8U0| Reaction block #1222 WX & = UEHCh

=
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3.5. Experimental Procedure

squeeze bottle, H 5,

3.5.1. Preparation of experiment
FH|S; 2tElA 2, 1A, BTt S0l
712l, micropipettes, Reaction block (ExiProgen™ 2tM|IAIZ])
® WSE 2 SOl Cartridge @5 A20M o|2] s4cC)
ALE M RE 0| 5| 52 AS Felstl ALESHAIZ| BEELCH
1) M42(20~25TCe Z2 of 2412 £2F)
Z¢l Cartridge ®2 HLUHAM Ab2of 4 ch
H=2 THHCH
E50 Fof

@ Yz
(@ Reaction block 2 ZH|gHC}.
@ F|E @ utAo|A Dialysis tube & sample =2 2tj2| 7
I AL

HMo=Z tube & H F, pipettes 2 0| &35t7HL}, A
HMAE L 2 F, squeeze bottle o

tube L] o Et2 2
2, tube o3}, HEZZS MAH|FUCH
£7|& 23| M 75t Reaction

tn, B8Ol tubeodle BRERST

Ha3RT
® Pipettes £ 0/&3101 tube L2
5

block ol 3t7| gzt ol =
500uL £ ¥ =EHCE

Protein Expression Section

Dialysis Section

® 7|E @ gtAolA| Disposable filter tip 12|11 Protection cover &
BQ-042-101-05
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3.5.2. Preparation of protein expression mixture

ExiProgen™S 2 CHHA M ES Sh7|ofl bAM, 2EA|Z| DX} SH= DNA 7t
HotE gl 893 M =sfof gt

® FIE @ "AolM E coli extract, Master mix, DEPC DW tube &
SESAIZ S ol WA AU O =t

@ (Positive Control DNA & AFE3stAL st <)
F|E @W gtAollAM Positive Control DNA tube & 7HL{ 0 =L ch.
Zt71) Positive Control DNA 2= scFv(recombinant single chain variable
fragment) 7} MS =04, cHE 37| 34kDa o 2AES 7R G Ch

® o|g] =¢Ql £ coli extract 2t Master mix, DEPC DW & 0| &35}04 sl7| 2t
Zo| cHYA gsigoHg M=ghcl (Zb tube £ spin—down S F,

tube Li2| M S pipette 22 mixing St & AFE5HAI7] B2t CE)

Positive Control Sample
Template DNA 2 uL X ulL
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

1) Sample DNA o 2¥2 cCt3al Zo| Mg £+ Agdch
M o 2 insert 37|10l H|25t04 1ug/kb (ex) insert size; 1kb >
1ug AFE)E E7tstAH g ch

S E Reaction block 2| A& tube ol

£

@ SlolM Hzeh 2t chE w
gauch

(® Reaction block €loll Protection coverg X9 A& FH|E o}F/L{C},

11 BQ-042-101-05
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3.5.3. Protein synthesis with

ExiProgen™

® ExiProgen™ Ftlof| &=&tst7|ofl 2FA, 6 Hole—punch (ExiProgen™ Z&H|
StMIAIZ|)E 0| &3}, cartridge @, @2 A ol FHS FoFAI7|

Hlgfch. Cartridge @2 G1~I
buffer & 2F3A17| digdch,

=TT

20|
=

ol 1) 17H2] A

2 ¥oll= page 8~9 2t Zto|l =H|$t Storage

1. ExiProgen™ Z|e| 22 A1 Setup trays
o2 etMs| Fot gzt
2. =X @7} #ofx 2 xlo|l Cartridge @&
TESHAI7| di
Z2|) Cartridge @2 L& S Heating block®l 2l
guardoll 7|9 ol FEESA
Cartridge7} Egs 2| x| 2=x|

&0l514|7| Bhgfc.

www.bioneer.co.kr
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3. =X @®o| #o{xl 2[x[ol Cartridge ®2
TRESHAIZ| HiZH o

%}

F9|) Cartridge @ ZH& ¢{X[oll= Cartridge
n¥g  fst AzIE Zo|l X
UGt matM  Cartridgeel 2%
HEH HE T, 2EZ Hg s2AM
7|91, Cartridge?t E€ 2|X| ZeX
EI5HA| 7| i c}

4. Cartridge @2t g 25 ZH&ESH £, Atolof
Waste trayE Z&HSHA|7| dHigfL|ch

F9|) Cartridge @ - Cartridge ™ > Waste
tray T©AME  XFHM  FHES F
E52lX| &I HMdiz 1nH™o| =HAU=X,
SQIBHA| 7| HEEfLICE,

@@ Zol olauyE mest Us

5. H387| 2loll Protection cover® #21
| =
| 212 TESHA|Z| i ct

6. Disposable Tip Rackel B#ol sample2l
Jh==oll WA Tips 22AI7| gkt

o) ct, Cartridgee| £&l ‘&'nf 2 '&of
tipg Z2AMof g ct

EESE,  Cartridge 2 X &2 <ol
Sste  flxlols tipg ZX OiA7|
=

= .

toct

A
=]

;
et

~

. Setup trayS 2of @1 &5 &4cCH
¢t olmioll Set up tray= A2[7F & wi7tx|
20of 27| HEtLC

13 BQ-042-101-05
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® MYo| 2d7EH F, otzfe| =ME ExiProgen™ FH|E 71S5HA7]
gt ch

1. ExiProgen™&H|E& MelE 741, ‘Press to
H

start’ HHEE2 21 FA7| vt ct
start’  BH{ES2 F2d, zHFI Zo|
Press to start ExiProgen™ 3t#o| =3, A3JE dHiy}

(ol nt¥e Zlel X, Vv, Z § U2 =7|=t
ste otEfluch ey Faxoe=z

% ExiProgen™ Ct2stHez  Ho{7tx| ghe Z<ol=
ool Mg N1, A/SHEIZ d2t5tA|7]
==

2. MENU BelolAl ‘Stat B{E2 F2H,
ZzeEg MYg £ & cigsjeo=

ol Zuct

3. =& 3tHDt Zo| PREP SETUP 3tHHO|
LERD, 2t JlEd sigss Z2eE
MEE M@ 4 e shwol Lietch
oi7loil M ‘905’ =i steiol A

Prep type: Protein
Sample SRC; Synthesis_DS

7t LIELHER] =hels FA1T| B ot
=, ‘Enter’ HES s FAI7| viEHCH

14 BQ-042-101-05
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PREP SETUP

25ul | 50ul | 75ul | 100ul

125ul | 150 ul | 200 ul | 250 ul

2EZ M® %, Elution volumes
g £ 2= =tHo| Leth=dl, ol=
& FE A AEEE H2z2 2 J|E
AFEAlOlE 2HIZ ‘okHEES =3 ck2
A2 o] S3HA|7| B ct.

PREP SETUP

SELECT Beact fon Temperature

[$)]

. Elution volum

%
m
z
fo
L]
il
o
m
[
=
A
ol
o
z

4
o)
r
]
B

e
Al 2EE Mo
LbEttod,
RELEN

L=l

Hob s
N
[m
>
rim ofo

o
x.
T
Mo =
THr
o
B
>
N

©

‘CHECK LIST'&tHMo| = Cartridge <2
Alof skl ME =lof
ok HEZS =8

ol ﬁ

. =3} Zro| ‘Running Mode’ 32 0| EEH,

Prep type: Protein

Sample SRC; Synthesis_DS

7t st=X| gelskil & ‘RUNHES &8
FAIZI sigdel. O =, ZH| JtS0|
Azt Z2EF Mo 27 =M FE
stetel O XMB “Work  Completion”

st ol LtEFEL
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3.5.4. Analysis of sample
ExiProgen™ AH|E o|g3t chA gtMo| Bt
chime wiggelo palel sk
22U oF 120~130 uL MEI} 3[5=Euich E
Ni-magnetic magnetic bead?} Zeg=0of US
centrifugeE &35l HMAHSHY T AFSSHAIH EUCh)

i

rok

hud

Opd

1Z o
mrorir nA 12

0
i
ol I
P
_QL
S

lo
-]

30 I

10 1

2

Rl
°m

o=

ot chA a9 HA oY Feol U8 AlRs I8 29 Zol
Cartridge @2 L1, K1, K28 oM 2|8t £ A&

% 2. Cartridge @2] 2t 8 Alm

1=+ Expression sample
k2= Unbound sample
xi—= 1°washing sample

12 * Expression sample
nl o EhE ws AR
H2

* Unbound sample

ML eIAIRE Ni-NTA beadol ZBHAIZI %e|

(beadoll ZEts5tx| gb2 A Z ZEHSH=
4s

* 1 washing sample
; Eh R ™A Al 1Xl washing ¥,

16 BQ-042-101-05
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2t Al2= SDS-PAGEE &l fste= cteize| Mol M2 o/ R0
MEX| gelgd = At

a. Loading mixtureE oteh et ol M =3sHA|7| vt ct,

ZE CHHE Expression/Unboud/

AR 1% washing samples
sample 10 uL 5uL
4x loading dye 5uL 5uL
EIdERT 5 uL 10 ul
Total 20 uL 20 uL

b. 95COAM 5~10min 22t EXH2|E SHA|7| digfLCh.
c. 10% EE£ 12% SDS-PAGE gel(10x8 (cm), 10 wel)oll Zt A|RE
st7|et 22 22 loading M F, running SHAI7| HEZFLCE.
23 CHE AIRE; 10 uL
Expression/Unbound/1* washing sample Al 2; 5ul
d. Coomassie blue 8%z A 2 EFMSIAIH T8 4 2o Zo]
SMCcH Aol HEES Stolstal = UFU

a8 3. BRE By el

M 1 2

66kDa |

45kDa

29KDa [w

20.1kDa

14.4kDa
6.5kDa

M; Acculadder™ Protein Size Marker (Low), 1; scFv (34kDa) 2; rPA (42kDa)

2t11) 24 kDa 2 olAM &el=[= band= disulfide bond isomerase 2|
bandolo{, % chyzlol gMol= F&a FX| Ut

17 BQ-042-101-05
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a3y 4. cHiE #M &kl

recombinant Plasminogen Activator

4
™

4
o

a
=

Negative Control
PA

Absorbance(405nm)

e
[~

o

0:00 1:00 2:00 3:00 400 500 6:00 7:00 B:00 9:00 10:00
Time (minutes)

& AL7| Hlo|E{= rPA(recombinant plasminogen activator)2| &4 &
EZ™st ZI=2, Chromogenix Akl 7|& S-2288™2f HESA|ZI

F, EYEE M Aoyt
18 BQ-042-101-05
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4. Maintenance

ENE BMol Bt ¥, wS 28 % J|E Fu| HMAMalE oS Zol
el

A. Reaction Block

cH Rl gt ol Bt ¥, Reaction Block 2 A28 ZE Y2 Hd S7F=2
MEst ¥, 70% OlEHE EMo| =HZ AElz AR0M EHSAIHE Fuch
AL Mol Ao}, B ERTE MAES T U2 T AESHAIHE ot

B. Waste tray ¥ Disposable tip rack

Waste tray & tray ¢te| ¥ 2|l s2+= =0 209
WM e F, 25t Euch =S Disposable tip rack 2 &80 E01
UX| gte ZBPole= a2 EEstAL, ghef 280l 22 Fo= 20%
olet2s M G2 F, BastE guoh

3
rlo

C. Cartridge @, ®

ggol ELtn, H2 Cartridge = 5242 @2 &2, Zizte| 2%l %7
4T £ 43 22 stA7| s
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5. Troubleshooting guide

S A Mol ZHIE As ZF otehel W82 FHISH siASHAIZ| HiE
Lok (et of2el &2 derxel childol ghdof CHEh siZ2EH e HAl
ai . HE=Xle 22

1. Positive control S Ee| $FMo| HX| gk H=

glol aff Ztet
1512 5lAl = 5 (=2
8 A2 5 5 2 (DNase aug ste Hds g Sws Jd
A2 , _ treest b insS o=
ANase) el @ DNase—, RNase-freeSt pipette tips& 0| &
ase)= == 3HAl7| stgtdct,
A8 57| M pipettes2 ®MIASAIZ, ™
g5k kol DNA = Al2ES HIFSHAT]
N o Aot a5t 2t = otg H
Pipetting error == Al l2tct w3t Z2edo met BE Al

o|® 7t = AR
oto| itElglol E&t=lUA=Al El5tAI7] HE
ghuict

FIEUHe 2E A2k ¥ FHEE ANS=
250 EESHA|IZ| di2to], £3
extract= freezing/thawingg HHSSHX| &
T2 Fo|5}A|7| dHigtLC},

=

2. Positive control T4 A2 M =L, S iAo M =X = 22

Target geneg =Z&ste ZEol Zgl
(ATG (start) ~ TAA, TGA, TAG (Stop))ol
SHI2X| ZlstA|7| Bigu

Template DNA2| ORF (Open Reading
Frame)oll  mutationo] M7= &<
translation &7l Mol B4 = U2,

Template DNA2| &H7|M &

WEA ORFEl  MPE  EHelsAlY]
Hherch,
20 BQ-042-101-05
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SHouzs wee

1L
1>
30
rir
r|r "
[l
Rl
rr
d

promoter®}t terminatorZt 4
pBIVT, pK7, pIVEX, pET &&)ol 2235t

S0 X 0{ A}Eslodok StoH, endogenous lac
repressorZt MAE £ U= HE{9| A0
= IPTGE #H7tsto ©ME stMob &4y
=3
Template DNAE FH|st= YoM & &

Template DNA2| 2 2l gl 2€o 2lsiA DNAZF 2=

Zols thAE Mol =X k&t

3. 25 ool Byl e AP

el s el

2 gdg 571 fsliMe
template DNA | &==7} =otob gt
A260/2807%401 1.7~2.0, A2eo/230 @40l 1.5
o|AULZ EAN F80| =oflrlLct orek

=3

M
tn

Template DNAZ2|

DNASl £57} W2 Z2ols ehmel g
Hol =7 2g = Usuc

Template DNAZ2| %‘;-_'.:_Oil wh2tA el Al of
e ol xtol7t A= = UG Ch
CHHE ghM kol z|chststy| flsiM

of == = «
Template DNAS] &= Hol M @ ~delde M A
DNA S5 Z™s =, iz gMg 3t
AlZ| sigtuch (Appendix 2. &=
Template DNA2| &€7| MLo| £ coli &
Template DNA2| £. coli Z M3} O|RO{X|X| 2 HARols ch
A= A5 off Zo| gtMo| = x| gL, A Zo| WS
% A&Hch
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Histidine tagel <?Ix[ofl 2l == chelz
o wag AMajAlZd £ Yoo, ChiFo
galols des FXls= Lo, 3% 7=
N ol = =
Histidine tag2l x| HMA| B2 wEEX| ool MA I g
A = Eot M 5 dsuct oz
Aoll= tagel XIS #HHPSMAIZ|E HE
g
4. B3 chfNo| M F& solubility?l 22 3=
el s Zetet
Posttranslational E. colfie 0|83t FMZ chMZE SHMA|A
osttranslationa
e = _,. | ®olM= glycosylation, phosphorylation
modificationg® R= st= | Z_ " giveosyiation,  pROsPRory:
Ch Rl 0| 24 S1t &2 posttranslational modification0|
st ctzle gMo| 27hsgdct
S El chalzlo] gMg eI 2lsiM
cmm mMol 8 ess | 5Y 24 58 H22 st Aol 3
Hoo se He S| Moz mMME o™ godof of2fE 2
= Sl=
ges e 8y £~S2 HWlHE 3 M2 Holsdob &
Hch
CHE SN REE SHFALL, iAo
cHE R o] solubiliyZ7t SolM | foldingE® Z2FF+& chaperone proteing
aggregation0| == &% Holst & A ES StH, solubilityZ} skabE
JtsMol AsHCH
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6. Appendix: pBIVT vectors

ShAte| B E chAE M ME HlE{el pBIVT HiIE| ME+= ExiProgen™
2 | BE 7|Eo| Mg st & YWE ME= N-

~terminal Ofl 6x histidine tagging 0 7+s38t, #+== otz <t

T7 promoter — Mcs — T7 terminator

pBIVT
(3kb)

Kanamyein

® pBIVT-1’s MCS (Multi Cloning Site) sequences
CATATGCACCACCACCACCACCACGGATCCGAGCTCAAGCTTGCGGCCGC
Nde | 6x Histidine tag BamH | Sacl Not |
ATAGGTCGAC
Sal |

® pBIVT-2’s MCS (Multi Cloning Site) sequences
CATATGGGATCCGAGCTCAAGCTTGCGGCCGCACACCACCACCACCACCA

Nde! BamH| Sacl Not | 6x histidine tag
CTAGGTCGAC
Sal |
23 BQ-042-101-05
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8. Related products

Cat. No. Product Size
K=7250 AccuRapid ™ Cell-Free Protein Expression Kit 45 UL,X 24
reactions
K-=7260 AccuRapid ™ Midi Protein Expression Kit 1vax S
reactions
o . . . . 10mL x 1
K-7270 AccuRapid ™ Maxi Protein Expression Kit .
reaction
K-7280 AccuRapid ™ Protein Synthesis Kit 5 reactions
K-7300 16 reactions
K-7301 ExiProgen™ EC Protein Synthesis Kit 32 reactions
K-7302 96 reactions
K-7310 ExiProgen™ EC-Maxi Protein Synthesis Kit 8 reactions
K-7320 EX/P[OQQ/?TM EC-Tagfree Protein Synthesis Kit 8 reactions
K-7350 pBIVT vector set Each 5ug
K-=7400 ™ 16 reactions
ExiProgen ™ ProXpress PCR Template Kit
K=7401 32 reactions
D-2010 Acculadder™ Protein Size Marker (Broad) 500 uL
D-2020 Acculadder™ Protein Size Marker (Low) 500 uL
S-2041 Gene Synthesis Service -
S-2500 Protein Synthesis Service -
A-5041 ExiProgen™ -
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