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Intended Use

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.

Safety Warning and Precaution

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.

Quality Management System ISO 9001 Certified

Every aspect of our quality management system from product development, production to
quality assurance and supplier qualification meets the world-class standards.

Patent

ExiProgen™ and its kits are protected by the patents KR10-2011-0085824,
PCT/KR2012/006715, KR10-2012-0138335, and KR10-2013-0022324.

Trademark
ExiProgen™ is a trademark of BIONEER Corporation.

Copyright
Copyright 2022. BIONEER Corporation. All Rights Reserved.

Notice

BIONEER corporation reserves the right to make corrections, modifications, improvements
and other changes to its products, services, specifications or product descriptions at any time
without notice.
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Components
ExiProgen™ EC-Disulfide Protein Synthesis Kit @
Components K-7330 (8 rxn) Storage
Cartridge @ 96-well x 1 ea
4°C
Dialysis tube 1 pack (16 ea/pack)
Disposabile filter tip 1 pack (8 eal/pack) -
Protection Cover 1ea -
ExiProgen™ EC-Disulfide Protein Synthesis Kit @
Components K-7330 (8 rxn) Storage
Cartridge @ 96-well x 1 ea
E. coli extract 8-tube strip (Yellow) x 1 ea
Master mix 8-tube strip (Violet) x 1 ea -20°C
(E. coli extract recommended
DEPC DW 8-tube strip (White) x 1 ea at -70°C or less)
Storage buffer 35 ml x 2 bottle
Positive control DNA 1.5 ml tube x 1 ea
Storage

The Cartridge O and Dialysis tube included in Kit (O should be stored at 4°C. The Cartridge
(@, Master mix, DEPC DW, Storage buffer, and Positive control DNA included in Kit @ should

be stored at -20°C. In particular, E. coli extract contains T7 RNA polymerase and ribosome, so it
is recommended to store at a temperature below -70°C immediately upon receipt, and if the

extract repeatedly frozen and thawed, the efficiency may decrease.
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Specifications
ExiProgen™ EC-Disulfide Protein Synthesis Kit

K-7330 (8 rxn)

Number of reactions

(Up to 8 rxn/ 1 times) 8 rxn
Operating time 36 hours
[ 1-10 pg
Required sample DNA Plasmid DNA: 1 pkb (inser)]
Yield Up to 100 pg*

* Note: The protein yield can be varied depending on the type of target protein.

Precautions
The Cartridge @ and @ of this Synthesis Kit are each covered with sealing film 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, hence,

please be careful not to contaminate any part of the kit with nuclease or protease.
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Cell-free Protein Synthesis System
Since protein composes essential components in biological reactions, such as enzymes,
hormones, and structural proteins, researches on roles and structures of protein are being actively

conducted in the post-genomic era. These studies start with producing a specific type of protein.

The various protein expression systems are based on different cell, such as E. coli, yeast, animal,
and plants cells, which are used for production of recombinant proteins. In order to express
proteins based on these systems, a vector containing target genes is transformed into cells and
the cell line is cultured to express a large amount of protein. After that, cells are usually disrupted
and proteins are purified from cell lysates. However, the general protein expression systems
require much time and labor, as these have to go through a series of steps such as selection of: 1)
strains, 2) cell lines stably expressing recombinant proteins, 3) cell culture, 4) cell disruption, and
5) protein purification. In addition, if the target protein is toxic to strains and cell lines, it takes
several weeks or up to several months to synthesize a single protein because it is difficult to

express a toxic protein and requires optimization of various conditions for its expression.

To overcome the limitations of cell-based system, cell-free protein synthesis method and related
products have been developed (Keum et al., 2009; Kim et al., 2007; Kim et al., 2011; Park &
Hamad-Schifferli, 2010). Cell-free protein synthesis system is a technology for protein synthesis
based on cell extract by transcribing and translating in vitro. To carry out protein synthesis in vitro,
the following should be prepared: 1) cell extract including T7 RNA polymerase, ribosome, tRNA,
and enzyme, and 2) protein expression solution containing a substrate and a substance that
performs transcription and translation such as amino acids, rNTPs, and energy sources. After that,
a gene encoding the target protein is added, and the reaction is conducted at an appropriate
temperature and time to express the recombinant protein (Figure 1). In case of cell-free protein
synthesis systems, the reaction duration is at least 1 to 3 hours, which can dramatically reduce the
time taken for protein expression. In addition, it is easier to express proteins that show toxicity in
cells because the expression is based on cell extracts, not living cells, and since it is an open

system, conditions for protein expression can be easily adjusted (Hino et al., 2008).

Cell-free protein synthesis systems are widely used in enzyme engineering, protein labeling,

research on protein-protein interaction mechanism, and research on protein active site (Forster et
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al., 2004; Josephson et al., 2005; Keum et al., 2006; Kigawa et al., 2002; Ohashi et al., 2007;
Villemagne et al., 2006).

Step 1 : Preparation of reaction mixture Step 2 : Protein expression (in reaction tube)

T DNA & i
' e RNQFM”/“-E?M

E.coll extract

Master mix s "
me Amino acids, rNTPs, P / le«&% = =
enzymes etc. Energy sources, salts etc. one Translation
Translational
Factors Energy Source
Figure 1. Principles of cell-free protein synthesis system.
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The ExiProgen™ Protein Synthesis System

BIONEER has developed ExiProgen™, a fully automatic protein synthesis instrument that
applies cell-free protein synthesis technology and affinity purification technology using magnetic
nanoparticles. Therefore, high-purity proteins can be obtained quickly and fully automatically by
using our protein expression and purification kits. Furthermore, the instrument ExiProgen™ is
highly versatile as it can fully automatically extract the required DNA and RNA from various

samples using nucleic acid extraction kit series.

Our protein expression and purification kits use T7 expression system of E. coli and can be used
immediately with template DNA (Ahn et al., 2008; Rungpragayphan et al., 2003). Protein
synthesis using ExiProgen™ allows the addition of template DNA to perform a series of
processes, including protein expression and purification, to finally obtain samples containing

target proteins.

Protein expression and purification kits are divided into three product groups (Figure 2): 1)
Template DNA preparation kits that produces template DNA used for cell-free protein expression,
2) AccuRapid™ Kit Series that is responsible for easy manual expression or synthesis of
recombinant proteins, and 3) ExiProgen™ Kit Series that is responsible for an automatic
expression or synthesis of recombinant proteins. Each protein expression and purification kit can

express and synthesize proteins from ug up to mg scale.

In addition, there are other products that can be selected depending on the purpose of the
experiment, such as a kit for improving protein expression efficiency, a kit solely for protein

purification or buffer exchange, etc.

Please refer to the BIONEER’s website (www.bioneer.com) for a detailed description of each kit.

5 BQ-042-101-01
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Product Description
ExiProgen™ EC-Disulfide Protein Synthesis Kit can be applied to ExiProgen™, a fully automated
protein synthesis and nucleic acid extraction system developed by BIONEER, and 8 different types of

proteins with up to 9 disulfide bonds can be obtained with high purity in a single reaction (Figure 3).

The expression solution of this product contains the buffer that increase the oxidation/reduction
potential of the cell-free protein synthesis environment, and a chaperone protein that helps protein
folding for protein synthesis with disulfide bonds. This product uses Stepwise Exchange Cell-Free
(SECF) protein synthesis technology to create an optimal environmental for protein expression.
During dialysis using a membrane, by-products of protein expression are removed, and at the
same time, energy source and amino acids are continuously supplied to the reaction mixture
(Figure 4) (Kim & Choi, 1996; Lim & Kim, 2019; Ninomiya et al., 2014; Stech & Kubick, 2015).

The expressed protein is purified by the affinity method using histidine-tag using Ni-NTA magnetic
particles and an electromagnet of ExiProgen™, and the buffer change process is also fully
automatic. Therefore, the user only needs to add the target DNA, and 8 different types of final

target proteins can be recovered in a dissolved state in a storage buffer.

N N

Expression of Affinity purification

\

Disulfide-bond protein
disulfide-bond protein Disulfide-bond

in oxidizing condition

with chaperone
o o

Reaction
mixture
=

© By-product

Expression enhancing materials /

Figure 4. SECF Principles of ExiProgen™ EC-Disulfide Protein Synthesis Kit.
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Experimental Procedures

Components Details
1. Cartridges

Ni-NTA magnetic bead
Elution buffer

Buffer for purification of target protein
(Contains 1 M imidazole).

Binding/Washing buffer

Buffer to set equilibrium so that
expressed protein sample can be bound
onto Ni-NTA magnetic bead, and after
binding of the target protein, used for
washing process to remove impurities.

Sterile distilled water

Used for tip cleaning before elution.

L2 1.2 ml

L1 1 ml Feeding buffer

K2 Tml | Protein expression solution for SECF
K1 1 ml reaction and contains NTP, amino
J2 1ml acids, and energy sources.

i) Tml _|

12 Tml |

| 1 ml

H2 1ml Storage buffer

H1 1 ml —  After protein purification, the buffer
G2 1 ml for storing the final target proteins.
G1 Tml _

8 BQ-042-101-01
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2. E. coli extract
E. coli extract included in Kit (2 is a cell lysate and supplies T7 RNA polymerase, ribosome, tRNA, etc.,

required for protein expression. It is provided as an 8-tube strip and 130 pl is dispensed in each tube.

3. Master mix
Master mix, a components of Kit (2), contains NTPs, amino acids, energy source and salt necessary

for protein expression. It is supplied as an 8-tube strip, and 220 pl is dispensed in each tube.

4. DEPC DW
DEPC DW is used to adjust the final volume of the protein expression solution, and it is

supplied as an 8-tube strip, and 130 pl is dispensed in each tube.

5. Dialysis tube

Dialysis tube, which is specifically manufactured by BIONEER, is used to continuously supply
the energy source from the feeding buffer to the reaction solution during protein expression,
and to exchange the purification buffer into storage buffer after purification of a target protein. It
is provided in 20% ethanol and each tube is individually packaged, so as many can be used as
needed according to the need. Before use, it is required to remove 20% ethanol and rinse it out

with sterile distilled water for once.

6. Storage buffer

The composition of the storage buffer provided in the kit is as follows.

» Buffer composition: 50 mM Tris-HCI, 100 mM NaCl, 1 mM DTT, 0.05% (v/v) NaNs, 50% (v/v)
glycerol, pH 7.6

Storage buffer is provided in the bottle, and just before use, dispense 1 ml to each of the

column of rows G1-I12 of Cartridge @. If you want to use a buffer with a different composition,

you can manufacture it according to the required composition. However, 10% or higher
concentration of glycerol must be added to the buffer. If not, a large amount of storage buffer
will flow into the Dialysis tube due to the concentration difference between the solutions,

leading to the overflow of the solution containing the purified protein out of the Reaction block.

9 BQ-042-101-01
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3. Note

Structure of ExiProgen™ Baseplate

® X
° - = Heating block
N
® X
Cartridge © position
vty Waste Tray position
® X
Cartridge @ position @
® x
’ - = Heating and cooling block
® ® (Magnetic part)
Disposable Tip Rack
® X

)
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Experiments Preparation

Preparation of Template DNA

The template DNA must have “T7 promoter - Ribosome binding site (RBS) — Target gene - T7
terminator” structure to apply for ExiProgen™ EC-Disulfide Protein Synthesis Kit (Figure 5). In
addition, the target gene must have a start codon (ATG) and a stop codon (TAA, TAG, TGA), and

must have a 6x histidine tag at the 5' end or 3' end for purification.

N-terminal His-tag ‘ ATG Target gene Stop
C-terminal His-tag : ATG Target gene Stop

Figure 5. Template DNA structures for ExiProgen™ EC-Disulfide Protein Synthesis Kit.

For cloning of a target gene, pBIVT Vector Set-1 (Cat. No. K-7350, see Appendix A.) can be

used as an expression vector, and pK7, pIVEX, pET vector can be used elsewise.

DNA sequences must be optimized in order for E. coli codon to maximize protein synthesis, and
if it is difficult to optimize codon, template DNA (vector) can be synthesized through our Gene
Synthesis Service (Trotta, E., 2011). In addition, since it is provided as cloned into our in vitro
translation vector, pBT7-N-His vector and pBT7-C-His vector, it can be applied quickly and

easily. For more information, visit the website (www.bioneer.com).

11 BQ-042-101-01
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Before You Begin
1. Take out the Cartridge @ from the Kit @ box and thaw at room temperature.

2. Take out E. coli extract, Master mix, DEPC DW according to the number of reaction samples

from the Kit @ box and thaw it on ice. If necessary, take out the Positive control DNA tube

and thaw it together.
* Note: It takes about 2 hours for the solution to completely thaw. Before use, make sure that all the

solutions are completely thawed.
* Note: The Positive control is provided with scFv and is approximately 1 kb (34 kDa).

3. Prepare the Reaction block (ExiProgen™ accessory).

4. Take out twice as many Dialysis tube as the number of samples from Kit (D box. After taking

out the Dialysis tube with tweezers, use a pipette or shake it up and down to remove the
ethanol inside. Then, rinse inside and out of the tube using a squeeze bottle containing sterile

distilled water.
* Note: Sterile distilled water is not provided, so please prepare it.

5. Completely remove the water inside the Dialysis tube using a pipette, and install it on the
Reaction block as shown below. Fill the tube in row B with 500 pl of sterile distilled water.

A

Dialysis section

Example) For 1 sample

6. Take out Cartridge (D, Disposable filter tip, and Protection Cover from the Kit (1) box and

prepare it.

BQ-042-101-01
Revision : 4 (2022-02-14)
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7. Preparation of protein expression solution
Before starting protein synthesis with ExiProgen™, the protein expression solution containing

the DNA to be expressed must be prepared.

1) Prepare protein expression solution using pre-thawed E. coli extract, Master mix, and

DEPC DW. After spin down each tube, mix the solution with a pipette before use.

Components Sample Positive control DNA
Template DNA Xl 2 ul
E. coli extract 120 pl 120 pl
Master mix 210 pl 210 pl
DEPC DW (120-X) 118 pl
Total volume 450 pl 450 pl

* Note: Plasmid DNA is used as the template DNA, and 1 ug per 1 kb of the target gene (insert) is used.
Example) When using insert DNA with a size of 2 kb and a concentration of 100 ng/ul — Use 20 pl (= 2 ug)

2) Add each protein expression solution prepared above into the tubes in row A of the

Reaction block.

Example) For 1 sample

s @ Sterile distilled water

3) Finish the preparation for the experiment by installing the Protection Cover on the Reaction
block.

13 BQ-042-101-01
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Protocols
Steps Procedure Details
1. Punch holes in the sealing films of Cartridge () and @
using 6 Hole Punch (ExiProgen™’s accessory)
Example 1) For 1 sample according to the number of samples.

* Note: Refer to the left pictures and punch holes depending

on the required number of samples.

2. Add 1 ml of storage buffer to each column of the rows
G1-12 of Cartridge @.

* Note: If you want to use a buffer with a different composition,

you can manufacture it according to the required

composition. However, 10% or higher concentration of

glycerol must be added to the buffer. If not, a large amount of

storage buffer will flow into the Dialysis tube due to the

concentration difference between the solutions, leading to the
overflow of the solution containing the purified protein out of

the Reaction block.

3. Open the door of ExiProgen™ and pull out the

baseplate completely.

4. Load Cartridge @ in the position of @ on the baseplate.
* Note: Place the row L of Cartridge @ in the direction of the

Heating block first and then install it, and afterwards check if

it is properly fixed.

14 BQ-042-101-01
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5. Load Cartridge @ in the position of (O on the baseplate.

* Note: There are silicon rings embedded on both sides of the

Cartridge @ installation position. Place the left side first, and

then the right side.

6. Install Waste Tray between Cartridge @ and @.
* Note: Follow the exact installation order of Cartridge @ —
Cartridge @ — Waste Tray. Ensure that Cartridges and
Waste Tray are firmly installed, without showing any

movement.

7. Install Reaction block prepared in pp. 12-13 to the
Heating and cooling block (Magnetic part) of the

’ r.}~" AN \\ \
)v’)”i"“,i’"ﬁﬂ
psosss be | baseplate.
v N O-& ! i i
"""’"” S eOe® | * Note: Ensure that the row A of the Reaction block is located

~AhAAMAAL
towards the inside of the instrument and the row B towards

the Disposable Tip Rack.

8. Place Disposable filter tips in row B of Disposable Tip

Rack according to the number of samples.
* Note: Tips should be placed in the corresponding positions
with the punched holes of the Cartridges. Do not insert tips in

the corresponding positions of the cartridge that are not

punched.

9. Finally, confirm holes in the cartridges and position of
samples and tips (Refer to the pictures on page 16).
Push the baseplate completely until you hear the click

sound, then close the door.

BQ-042-101-01

15
Revision : 4 (2022-02-14)

www.bioneer.com



ExiProgen™ EC-Disulfide Protein Synthesis Kit

* Note
Example 1) For 1 Sample Example 2) For 8 Samples

A, A,

* x * x

10. Turn on the ExiProgen™ and tap ‘Press to start’

button. When the ‘Press to start’ button is pressed, the

Pres; h; stort ExiProgen™ screen appears as shown in the lower left,
and after the scroll bar moves, it moves to the next
screen.

* Note: This process initializes the X, Y, Z axis values of the

equipment. If the next screen does not proceed normally, turn

'\ : ™
PL ExiProgen

off the power of the equipment and contact the A/S center.

16 BQ-042-101-01
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MENU

uw lamp Setup

— —
STORE MisC J u
OFF BET

PREP SETUP 19/0]5]

Prep Type
Sample S| : Sy sis_DS

L L L L
UL

@ ‘ Enter

PREP SETU

25 ul 50 ul 75 ul 100 ul

125ul | 160wl | 200wl | 250 ul

PREP SETUP

SELECT Reaction temperature

CHECK LIST

1. Place the Buffer Cariridge 2

5. Place the Waste Tray

11. In the MENU screen, press ‘Start’ button to select a

proper protocol.

12. The PREP SETUP screen appears as shown in the
left, and a screen to select the protocol number for each
kit appears. Press ‘905’ to confirm that the following
information is displayed on the screen, and then press
the ‘Enter’ button.

Prep Type: Protein
Sample SRC: Synthesis_DS

13. After selecting the protocol, the screen to select the
Elution volume appears. It is used for nucleic acid
extraction, and when using this kit, please press the ‘ok’

button to move next steps.

14. After the Elution volume selection screen, the screen to
select protein synthesis temperature appears. When
using this kit, please select 26°C and press the ‘ok’

button.

15. When the ‘CHECK LIST screen appears, confirm once
again that cartridges and other accessories are fixed to

each location properly, and then click the ‘ok’ button.

17 BQ-042-101-01
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Running Mode

Prep Type : Protein
Sample SRC : Synthesis_DS

PAUSE

Work Completion

Completely remove all the parts from
ExiPrep and close the door

ExiProgen™ EC-Disulfide Protein Synthesis Kit

16. When the ‘Running Mode’ screen appears as shown
on the left, finally check the following information and
click the ‘RUN’ button. After this, the instrument starts
and it takes approximately 36 hours to finish run.
Prep Type: Protein
Sample SRC: Synthesis_DS

17. ‘Work Completion’ screen appears when the protocol is
completed. Remove all components used in the

experiment, and choose a desired button.
* Note: If you want to quit and press the ‘ok’ button, the UV

lamp will be turned on automatically.

18 BQ-042-101-01
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Analysis of Sample
After protein synthesis with ExiProgen™, the final target proteins of about 120-130 pl is collected
from Dialysis tube located at the row B of the Reaction block (Figure 6). Final protein samples

may contain Ni-NTA magnetic beads, but this can be removed by centrifugation before use.

If necessary, reaction samples from protein expression and purification can be recovered from
the rows L1, L2, K1, and K2 of Cartridges @ as shown in Figure 6.

L2 j— L2: Bead sample

L1 ]— L1: Expression sample
K2 ]— K2: Unbound sample
K1 j— K1: 15t washing sample
J2

J1

12

I

H2

H1

G2

G1

‘00000000

B. ‘ . ‘ ‘ . ‘ ‘ ]— Purified protein sample

Figure 6. Samples for each row of Cartridge @.

« Expression sample: Samples after expression, but without purification.

* Unbound sample: Samples not bound to Ni-NTA magnetic bead.

» 1stwashing sample: Samples after 15t washing step in purification process.

» Bead sample: Used bead samples for purification.

19 BQ-042-101-01
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Each sample can be checked through SDS-PAGE whether target protein is synthesized as desired.

1. Prepare the loading mixture as shown in the table.

Expression/Unbound/ Purified protein

Components 15t washing samples sample Bead sample*
Sample 5ul 10 pl 15 ul
4X loading dye 5ul 5 ul 5 ul
Sterile distilled water 10 pl 5ul -
Total volume 20 pl 20 pl 20 ul

* Note: Add 100 pl of sterile distilled water to the well containing the beads for suspension and proceed

with the sampling afterwards.
2. Incubate the prepared loading mixture at 95°C for 5-10 min.

3. Load the following amounts of each sample to the wells of 10% or 12% SDS-PAGE gel [10 x
8 (cm), 10-well] and run the SDS-PAGE.
» Expression/Unbound/ 15t washing samples: 5 pl/well
* Purified protein/Bead sample: 10 ul/well

4. Confirm whether the target protein is synthesized through staining with Coomassie blue and

de-staining procedures (Figure 7).

66kDa

45kDa

20kDa -

20.1kDa

14.4kDa
6.5kDa

Figure 7. Confirmation of SDS-PAGE results for protein synthesis using ExiProgen™ EC-
Disulfide Protein Synthesis Kit. M, Protein Size Marker; Lane 1, scFV (34 kDa); Lane 2, rPA
(42 kDa).

* Note: The band that appears near 24 kDa is a disulfide bond isomerase and does not affect the activity

of the target protein.
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recombinant Plasminogen Activator
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Figure 8. Confirmation of protein activity synthesized through ExiProgen™ EC-Disulfide
Protein Synthesis Kit. Enzyme activity result of rPA (recombinant plasminogen activator)
synthesized with ExiProgen™ EC-Disulfide Protein Synthesis Kit. The absorbance was

measured after reacting with Chromogenix’s substrate S-2288™.

21 BQ-042-101-01
www.bioneer.com Revision : 4 (2022-02-14)



ExiProgen™ EC-Disulfide Protein Synthesis Kit

After protein synthesis, Cartridges and other accessories should be washed and stored as

follows.

1. Reaction block
Rinse all the used wells of the Reaction block with sterile distilled water and store it in 70%

ethanol at a room temperature. Before use, wash with sterile distilled water and dry.

2. Waste Tray and Disposable Tip Rack
Discard all the solution in the Waste Tray, wash it in running water and clean it with 20%

ethanol. Also, if there are any impurities on the Disposable Tip Rack, clean it with 20%

ethanol.

3. Cartridge @, @
After the reaction is completed, keep the remaining Cartridges with the lid covered, and store

Cartridge (O at 4°C and Cartridge @ at -20°C at the appropriate temperature, respectively.

22 BQ-042-101-01
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If there is a problem with protein synthesis, please refer to the following information (However,

keep in mind that the following suggests solutions for general problems regarding protein

synthesis, and may not correspond to solutions for all protein synthesis problems).

1. No protein synthesis, including positive control protein.

Cause

Nuclease (DNase, RNase) contamination

No addition of DNA or missed

components

Storage condition of reagent

Solution

When performing the experiment, wear gloves

and use DNase- and RNase-free pipette tips.

Make sure to add the correct amount of Positive
control DNA and ensure that all components are

installed correctly.

Store all reagents and components in the kit at the
recommended temperatures. In particular, avoid

repeated freeze-thaw cycles of E. coli extract.

2. Positive control protein is synthesized, but the target protein is not synthesized.

Cause

Sequences of template DNA

Structures of template DNA

Contamination of template DNA

Low expression efficiency

Solution
If there is a mutation in the ORF (Open Reading
Frame) of the template DNA, translation may be

interrupted, so please check the ORF sequence.

Confirm that the structures of the T7 promoter,
T7 terminator, and histidine tag are correctly

positioned in the template DNA.

If DNA is degraded by nuclease contamination in
the process of preparing template DNA, protein
cannot be synthesized. It is recommended to use
template DNA obtained using nuclease-free elution
buffer.

ExiProgen™ Protein Expression Optimization Kit
can be applied to increase protein expression

efficiency.

www.bioneer.com
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3. Low synthesis amount of target protein.

Cause

Purity of template DNA

Amount of template DNA

Unoptimized template DNA for E. coli

codons

Position of histidine tag

Solution
If the purity of template DNA is low, the protein may
not be synthesized. It is recommended to use DNA
as follows: Aosozs0: 1.7-2.0, Azsor230 > 1.5.
There may be differences in the amount of protein
synthesis depending on the amount of template
DNA added. Therefore, we recommend to adjust the
amount of template DNA based on the concentration
specified in the manual, by increasing or decreasing
the amount to find an optimized condition.
If the sequences of the template DNA are not
optimized for E. coli codons, protein synthesis may
not occur or the amount of synthesis may be low. It is
recommended to use codon-optimized DNA.
Depending on the location of the histidine tag, the
target protein expression may be inhibited. Or, it
might not affect protein expression, but it may affect
purification when the tag is not exposed to the outside
during the formation of the tertiary structure. In this

case, change the position of the tag.

4. The activity or solubility of the target protein is low.

Cause

Proteins that require post-translational

modification

When specific elements are required for

protein activity

Aggregation due to low solubility of

proteins

Solution
In the cell-free protein synthesis system using E.
coli extract, it is impossible to synthesize proteins
that require post-translational modifications such as

glycosylation and phosphorylation.

If the synthesized protein requires specific elements to
exhibit activity, the activity should be confirmed after

adding the elements to the final purified protein solution.

If the protein synthesis temperature is lowered or the
chaperone protein is added to help fold the protein, the

solubility may be improved (Frydman, J., 2001).

www.bioneer.com
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BIONEER’s cell-free protein synthesis vector, pBIVT Vector Set-1, is compatible with all kits of
ExiProgen™ protein synthesis system. This vector set contains two types of plasmids, so 6x
histidine tagging is possible at either the N-terminus or C-terminus. The structure of the vector is

as shown below.

» pBIVT Vector Map

BamH |
Sacl
Not |
Sall

©
e
=2

T7 terminator

T7 promoter

Kanamycit

* pBIVT-1’s MCS (Multiple Cloning Site) sequences

ATG CATATGICACCACCACCACCACCACGGATCC GAGCTCYAclaami GCGGCCGCIATAGIGICGAC
Start Ndel 6X His-tag BamHI  Sacl Not | Stop Sall
codon codon

* pBIVT-2’s MCS (Multiple Cloning Site) sequences

ATG CATATG GGATCC GAGCTCLYAclaamIGCGGCCGCIAICACCACCACCACCACCAC TAG GICGAC

Start Ndel BamHI Sacl Not| 6X His-tag Stop Sall
codon codon
25 BQ-042-101-01
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Description Cat. No
ExiProgen™ EC-Disulfide Protein Synthesis Kit 8 rxn K-7330

Description Cat. No
AccuRapid™ Cell-Free Protein Expression Kit K-7250
AccuRapid™ Midi Protein Expression Kit K-7260
AccuRapid™ Maxi Protein Expression Kit K-7270
AccuRapid™ Protein Synthesis Kit K-7280
ExiProgen™ ProXpress PCR Template Kit K-7400
First primer F/R sets (N terminus 6x His tag) (each 5 nmole) N-8229
First primer F/R sets (C terminus 6x His tag) (each 5 nmole) N-8230
ExiProgen™ Protein Expression Optimization Kit K-7410
pBIVT Vector Set-1 K-7350
ExiProgen™ EC Protein Synthesis Kit K-7300
ExiProgen™ EC-Maxi Protein Synthesis Kit K-7310
ExiProgen™ EC-Tagfree Protein Synthesis Kit K-7320
ExiProgen™ EC-Bulk Protein Synthesis Kit K-7340
ExiProgen™ His-tagged Protein Purification Kit K-7220
ExiProgen™ Dialysis Kit K-7240
ExiProgen™ Consumable SET KA-3001
Gene Synthesis Service S-2041
Protein Synthesis Service S-2500
ExiProgen™ A-5041
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HE 8
ExiProgen™ EC-Disulfide Protein Synthesis Kit @
TEE K-7330 (8 rxn) Storage
Cartridge @ 96-well x 1 ea
4°C
Dialysis tube 1 pack (16 ea/pack)
Disposable filter tip 1 pack (8 ea/pack) -
Protection Cover 1ea -
ExiProgen™ EC-Disulfide Protein Synthesis Kit @
TEE K-7330 (8 rxn) Storage
Cartridge @ 96-well x 1 ea
E. coli extract 8-tube strip (Yellow) x 1 ea
Master mix 8-tube strip (Violet) x 1 ea -20°C
DEPC DW 8-tube strip (White) x 1 ea (E. coliextract:= -70°C O[3} A7)
Storage buffer 35 ml x 2 bottle
Positive control DNA 1.5 ml tube x 1 ea
5B

Kit @0 Z8t=l Cartridge @2t Dialysis tube &= 4°C Of|A{ E &[0k StL|Ct Kit @0 Z&HEl Cartridge
@, Master mix, DEPC DW, Storage buffer, Positive control DNA = -20°C Of| A 2&tsjiof gtL|Ct £3] E.
coli extract = T7 RNA polymerase 2} ribosome S0| Z&E|0f =& ZFHA| -70°C 0|5} 2E0A &S

Y, BENez di|d 5¢ 4% 280 NotE + USLIC
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HE M
ExiProgen™ EC-Disulfide Protein Synthesis Kit
K-7330 (8 rxn)
i 8 rxn
(ZICH 8 rxn/13l)
HtS AlZt oF 36Al7F
o 1-10 ug
L3t Sample DNA &

[Insert DNA 1 kb & 1 ug]

T Z|CH 100 ug*

*
e
14

g3 54 R Me 82 3A H2tE & ASLICh

O| At

-+

o
it 2| Cartridge @, @= nil ¥, Sg, 2
2o 1, 7|ES| BE E2tAE X EO|Lt

g Al = Nuclease = Protease 0f 2|3l

H o rho

8 7| 3l sealingfimoz U=
=
—

DNase-free, RNase-free #EfZ2 XIS E 22

el <

HT
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ExiProgen™ EC-Disulfide Protein Synthesis Kit

Step 1 : Preparation of reaction mixture Step 2 : Protein expression (in reaction tube)

Template DNA

Template DNA S
n;::” elxtrac;se Master mix
Ribosome, tRNAS, Amino acids, rNTPs, . . = V:F >
enzymes etc. Energy sources, salts etc, Amino Acids g
Translation
Translational
Factors Energy Source
[=] iz S o
3% 1. FHE CHEE E AlAf| fa|,
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ExiProgen™ THHZE ghd A[AF

HrO|2L|Oto| A= TAts EHe
(0]

-

A ot HH|Ql ExiProgen™2 &S LICH ExiProgen™-2 A= Eh
.|

=
£ 0[8¢h Hotd A 7Ies %

%
a5 st 8l Mgoh ZH|YLICh Maty atel o}
Ot CHNT Wl Ol A J|ES WM ALS0] MmOl IS M MAESR S 4
UBLICH SHH, 2 FH|E S £Z 7|E2 0|80 CHYSH AIRZEE TR DNA RNAS HA
So= £3Y 4 Yo LI EEUL

TALQ| CHMA ol QI HA| 7|E& E colill T7 Lol A|AHE 0| 835HH, Template DNA(Z S vector
EE= PCR product)t Qo™ HIZ 0|8% = AUSLICH (Ahn et al., 2008; Rungpragayphan et al., 2003).
ExiProgen™ ZH|E O| 2%t T A S 2 Template DNAS X 7tstEH G A gisint HA & 29|

= O% —
s SR 050 XTHez 5 HHE0| ZeE AME2E 25 + ASLICL

gAtel T E & 8 ZH 7IEE M 7HA HE 2(AE 222 2FELICH 1) FAxE TEE 2

| — —
Ol AF2El= Template DNAS XM Z38l= MET, 2) Manual HAICZ &7 Xj=g CHEELS dis] =
2 oME = e AccuRapid™ HM|EI, 3) ExiProgen™ ZH|E 0|23}0] MASO 2 CHES dHid
St HHE = Ues ExiProgen™ w2 LiH0f RLCH CHElE o 9l X 7|E= MES0HC
XA pg SR H O mg THR{7EX] CHEEEZ 2l 9 ghde = UAESL|CH
O] 2o CHHE 2 M52 SAIZ|7] Yt 7|E, CHEE HA =2 HIHE uest?| 93 7|1E
S A" Ao e ME Jtset 7|EF ME20| AESLICH.
Zt 7|E0| Cist XtMet 4¥2 HO|2L[Oot S O|X| (www.bioneer.co.kr)2 & ISHA|7| HHEfL|CH
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HE e

ExiProgen™ EC-Disulfide Protein Synthesis Kit= XtAtS| MArs Chel

Sh
ExiProgen™0f M8% £ Qlon{, %|Cf 97§2| 0|&%}tZ$H(disulfide bond)S ZHK| QU

H2 o=z %|C) 8EF Al TtAMgt &= &L CtH (:]_EI 3).

o=

= THES 7 ¥Ys 5= MHE HHEO £
Cell-Free (SECF) TH & oty 7|&2 HMEdf 2N T Lo

2 |
membraneg 0|8&%t FAMZ %5H CHHE 2 A

AREE=

LAzl CHHA2 Histidine-tagea 0| &% Affinity = FH|
o MXtM S 0|235tH, Buffer change MK MAtzoZ T E
ot ®MIISHH, 7HESHA X|F =& CHHEZ storage bufferOf| &6H E

4 R

/ Affinity purification \

Expression of
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ExiProgen™ EC-Disulfide Protein Synthesis Kit

Ni-NTA magnetic bead

Elution buffer
EX CHEHE ™HHE buffer

(1 M imidazoleg Zgstn AI).

Binding/Washing buffer
Ni-NTA magnetic bead0f| THiZE L& Z0|
A7 WY} HFH, S chyz

et
g ZF, MHIFE (2= HMAH)0 A8,

1, tip MAofl ALE.

m
c
[=4
]
=)
A

L2 1.2 ml
L1 1 ml Feeding buffer
& U Ll XY CHT W g A, "Ik Fi
K1 1 ml CHEE WHgHo R NTP, OOk, oL
i ) Lull AY 58 EHsn U
) Tml _
12 Tml |
I 1 ml
H2 1 ml Storage buffer
H1 o ST N 2, 213 SN g
= T HAYFE AESY.
G1 Tml _|
40 BQ-042-101-01
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2. E. coli extract
Kit @2 T4EQl E. coliextracte M E Ih2f°
EZ tRNA, disulfide bond isomerase &

=7 o ALk

, CHEHZEl 21590 Z Q3 T7 RNA polymerase, 2|

-tube strips2 S, Z tubeT 130 pI2

mjo
()
(T
el
M
=
(00]

3. Master mix
Kit @2 +8EQ Master mix= THEE HH0| ZQBH NTPs, Of0| 4t & O HX| &1t saltE Zgtst
2

1 QO 8-tube stripL 2 SFEIM, ZF tube 220 Y 2F E|0 JAELICH

4. DEPC DW
CH Rl gtsigolio] £|F HIO|E UFE0 T X2 AL, 8-tube strip2 2 SZE 0, 2 tubed

130 Y 2 Z| JASLICH

5. Dialysis tube

Dialysis tube= ZALOA X|Ztst S35t membrane tubeZ, feeding buffer LiO| Of x| &S THeE
H8UoR Fgdf 1, I A HH = YH HIHE storage buffer2 WA I AFE L[,
20% O EH=20| 220 UASLICH £ Z tubes 7HE ZEE|Of JoD 2 ALEA| EHadh 740t
= JHLO AHBSHAIH EL|CH AMBSHY| ® 20% OEFE22 MASD: B ZSFFE ot NEHS =
AH&SHALZ| HEEL| T,

6. Storage buffer

7|E0|M H&3l= storage buffere| =42 CSat Z&LCH

« Buffer Z&%3: 50 mM Tris-HCI, 100 mM NaCl, 1 mM DTT, 0.05% (v/v) NaNs, 50% (v/v) glycerol, pH 7.6
Storage buffer= bottled] HISEI0, AL E 0| Cartridge @2 G1~I12 o 1 mI¥Y EF510{ AL
SHAH ELCh HY CHE =49 bufferS AFESHA|LAX} St= 2, =G0 A AT M=5H0] At

85tAIEH ELICE T, buffer®i glycerolS 10% O4 F7ts{l FMOF ofL|Ct X @2 Al, 8Y At
X

0|9 s=X}0f| 2|8l0] storage buffer?t Dialysis tube LHZ Ct2F SAT|0f HAE CHHAS oSt 2

OHO| Reaction block 22 HX S E = USLICH

41 BQ-042-101-01
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ExiProgen™ EC-Disulfide Protein Synthesis Kit

3. &1

ExiProgen™ Baseplate X

° - = Heating block
A\

»® X
Cartridge @ position

Buffer Cartridge 2

vasery Waste Tray position
* X
Cartridge @ position @
* X

’ - - Heating and cooling block
e e (Magnetic part)

Disposable Tip Rack

)

Disposable Tip Rack

42 BQ-042-101-01
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ck

M

Template DNA =H|

ExiProgen™ EC-Disulfide Protein Synthesis Kit 0| &-83}7| £/2t template DNA & “T7 promoter -
Ribosome binding site (RBS) — Target gene - T7 terminator’?| T+ZX& 7tX|10 QO{OF TL|CHE 5).
CESH target gene 2 7HAl R E(ATG)I SZ AE(TAA, TAG, TGA)S 7HX| 1 QLofof 3, HAE
QIst0] 5 ZCh E= 3 UCHY| 6x histidine tag & 7FX| 2 RLO{OF BHL|CH.

N-terminal His-tag BpAZGIEE :i ATGMTarget gene Stop
C-terminal His-tag RwAZGIOEE 1R — ATG Target gene 7. ) T7 terminator

3% 5. ExiProgen™ EC-Disulfide Protein Synthesis Kit 0l 82 %%t template DNA 2| X,

231 vector £ TALA EO{SHE in vitro translation & vector 1 pBIVT Vector Set-1 (Cat. No. K-
7350, & A. E.EF_) of cloning 501 AtE 7hs otH, O 0= pK7, pIVEX, pET vector S

7| 2IsiM= DNA 2| MYEO| E. coli 2=0i| =X 3t[0] RA0{OF StH, 2O}
Otz|Of e AR TALS| Gene Synthesis Service & SollA] &I &= USLICE
(Trotta, E., 2011). EE®F ZHALQ| in vitro translation & vector @I pBT7-N-His vector, pBT7-C-His
vector Of| cloning &l AEHE HILoH = 0f, &1 WEH HE JtsLCH XMt LHE2

S 1| O] X| (www.bioneer. co.kr)S EtZESIA|7| HFEFL|CE

43 BQ-042-101-01
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ExiProgen™ EC-Disulfide Protein Synthesis Kit

Al A|ZF M F=H|AFSE
HA0[M Cartridge @5 AU &20A Dj2] s LI

@
2.Kit @ 2A0M E. coli extract, Master mix, DEPC DW & EIS sample =0 SAH JHLHO| ice Ol A]
L|Ct =ost AL, Positive control DNA tube & & 7HLHO| = LT,

—| o T,
* Fa: 8A0| Z= O, F 2A[ZH0] 2 FLLH A8 H, B 0| 2dH5| 52 AS

ot

el g

J

>

F3SHA| 7| HEEFL|CE.
* &1 Positive control 2 scFv 7t M3 &0, insert 27|= 2 1kb 0|11 EHE A F7|= 34 kDa & L|C}.

3. Reaction block (ExiProgen™ ZH| N AM2[)S Z=H|EL|Ct

4. Kit @ EtA0|A Dialysis tubeE EHS Sample 9| 2t == FTH|L|Ct EHAM2E Dialysis

ipettes O|&3tHLt otz =250 W2 OEtes MAgLL. 1 2, B

tubeE HH =, p
537t S0 U E squeeze bottle= | 5t0] tube LH/QIEE MATHLICE
* N 37 SR ME MSEZX EoL FEH[B|FA|7] HEELICEH

5. Pipette € O|&3}0] Dialysis tube |52 £7|& 83| M3t 1, Reaction block 0| Otz 121}

Z0| FALLIC B™O| tube Ol= Bad S/ 500 ul & M sSUCL

Protein expression section

Dialysis section

Example) For 1 sample

s @ Sterile distilled water

6. Kit @ 2A0|A Cartridge @1t Disposable filter tip, Protection Cover & 7HL{O{ Z=H|EtL|C}.

44 BQ-042-101-01
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7. ST wH 8 Fi|

ExiProgen™2 &2 THMZA SHdZ 3H7(0f A, YHHA|Z| DX} St= DNA 7F ©7t
ZH|S{oF fLCt.

rm
T
o3
oo
2
mjo

1) 0|2 =¢l E. coli extract, Master mix, DEPC DW & O|83}0{ Of2fiQt Z0| CHHA sl AU Z
M Z=gtL|Ct Zt tube € spin down Bt F, tube LH2| EU2 pipette 22 HOE F|, AHESIA|7]

HEEFLICE
=4 Sample Positive control DNA
Template DNA Xl 2 ul
E. coli extract 120 pl 120 pl
Master mix 210 pl 210 pl
DEPC DW (120-X) pl 118 pl
Total volume 450 pl 450 pl

* F11: Template DNA £ plasmid DNA £ AH23|H, target gene (insert) 1kb & 1 ug = AMEELICEH
Ol Al) Insert DNA 37|7t 2kb 0|11, O =&=7} 100 ng/ul Q| DNA 8US ALESHE ZR — 20 pl (=2 ug) AHE

2) RI0IM mz=Th 2t CHE WH 8WS Reaction block 2| A #2| tube O E&LICH

—

Example) For 1 sample

3) Reaction block ?/0fl Protection Cover & &*tst0] A3 F=H|E OHL|Ct,

45 BQ-042-101-01
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G Al 1) Sample 174

ExiProgen™ EC-Disulfide Protein Synthesis Kit

MIFEA

1. 6 Hole Punch (ExiProgen™ ZH| MM 2[)E 0|&5}0]

sample <=0 %A Cartridge @1t @2| sealing film O

THES F0 FA|7| HELCH

* Fo: F OS2 050 Sample 0| %A sealing film Of
TS £ FAI7| HHELICH

2. Cartridge @2| G1~12 20j= storage buffer 1 ml &

=3 FA|7| HHEFL T}
* H: CH2 =/g9| storage buffer & ALEdtE 42, =H0| %A
PNPS

storage buffer 7} Dialysis tube {2 CtHaF FE|0f A0

Reaction block Sf2 2 HXY SE £ QGL|CH

3. ExiProgen™ HH|9| 22 €1 baseplate & ¥ ZE 2tHY|

gorgyLot.

. A @74 2T RIK|0f| Cartridge @5 SEISHALY]

HHEFL|CF.
* A 1: Cartridge @2/ L &
o MEfSHA =, 2 0FO| ZYEX| 2QISHA|7| HERFL|CE

46 BQ-042-101-01

w.bioneer.com Revision : 4 (2022-02-14)



BiONEER

Innovation - Value - Discovery

»

rev oG Te VI

’O’hi>"\§o\v\ \

))& PSS |

,)\§0\’\”'\t\:\ vy |

-LAAAAAA

5. =Xt @O0] A%l |X|0f Cartridge @S &EISHA|7|

HFEf LTt

* F1: Cartridge @ &% IXI0|= Cartridge 18 E 23 A
O] ¥ZOof| UASLICH M2t Cartridge 2| 1% HEH SHE
2, Q2% HE =AM 7R, Cartridge 7t ES2|X| Z=X|
SHOISHA| 7| HEELICE

6. Cartridge @2 @2 5 & =, At0|0f Waste Tray E
EASHAI7] HEELICE

* X1 Cartridge @ — Cartridge @ — Waste Tray =ME
PAbSkAl 2, =52|X| 20 M2 27Fo| E|A=X],

I__|_1I_E

XIZAM

o o

ot

S,
HRISHAIZ| HEELIC

7. pp. 44-45 0| Al Z=H|8t Reaction block & ZH| LY base

plate 2| Heating and cooling block (Magnetic part)0i|
RAFSEA|7| HEESLICH

rlo
02
=
0
1B
o
0%
rlo

* %t 11: Reaction block & ZH&tg A|0f=
=]

Disposable Tip Rack
HEEfLICE

1=
tsto 2 st

-

o o

1zt o2
m
3Q
rir
Pal
Jtot
ro
ot
>
N

8. Disposable Tip Rack 2| B #0j sample 2| 70 27
Tip 2 22A|7| HtEfL|CE
* &3: T Cartridge 2| &2 ‘O“"_'f &2 o
2= Ef. LESH Cartridge O X %2 Eof 4
tip 2 ZX| OtA|7] Hf%”—l':f.
9. 23X O 2 Cartridge, A2 X Tip 2 X7t LX|5t= X
SHolgLICt (48 | O|X| &) X7t LYX|SHH baseplate £

S
20 g1 25 HELULOh
a

|

Ch baseplate = 22|7 &
Mi7}K] 20| HOA|7| HpZFL|C}.
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A

GlAl 1) Sample 1 74

ExiProgen™ EC-Disulfide Protein Synthesis Kit

O|A| 2) Sample 8 7H

————

Press to start

-

2 . =
y, ExiProgen'

10. ExiProgen™ ZH[o| &
2 FA|7| HRELICE ‘start = =
O| ExiProgen™ $}BHO| 11 A3 E Hi7F 229!
stHe =z Eof ZLCh

*FD: o] A2 FH|O X, Y,Z F U2 X£7|3} st
= 2

N
k1
T
(0]
wn
wn
5}
@,
Q
=
g
rim
o Mo
MHr

£ Mo
rim
mjo
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E'I’OHF MisC
LlFF SET ] u

PREP SETUP  EIMIHE

Prep Type : F
Sample SRC

Clear Enter

25 ul 50 ul 75ul | 100 ul

126ul | 150 ul | 200wl | 250 ul

PREP SETUP

SELECT Reaction temperature

15. ‘CHECK LIST’ &}
|

11. MENU 2}HO|A ‘Start HES FE2EMH DTZEZS MEiY
= U= CHS stHeZ Ho Lt

12. &% 3tH1} 20| PREP SETUP &}#O| LIEILED, 2+ 7

Eo diEste Z2REE HSE MEE = U 2HHO| L}
EFLLICH O7[0AM ‘905'2 =2 StHO|A ofzfe| L0
LIEfLI=X| &9l & ‘Enter HES =8 F

Prep Type: Protein
Sample SRC: Synthesis_DS

FAZ| BFELICE

13. ZTZEE ME = Elution volume & MEHG &= Q=
otHO| LIEEHLICE Ol Wit =& Al A 8E= ALE,
2 7|E ALBAI0l= 2HIZ ‘okHES 8 CfS AR
O| SStA| 7| HEEfLICE

14. Elution volume MEi 3tH T CHHE Bt A| 225 MEH
g 5= e FHO| LIEFHLICH & 7|E AHEA|0= 26°
£ MEg Z ok HEZ =2 FA|7| HELCH

2 Kol B A Slo] YR CIAl B shelshs
ok BIES 52 FAI7| BIRLC

49 BQ-042-101-01
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ExiProgen™ EC-Disulfide Protein Synthesis Kit

CC _$_|_7.<_I-| oz o|.

Running Mode . N
Prep Type : Protein g 16 Elhéﬂl- 7El-ol ‘RUnn'ng MOde’ 2I-I:L:|o| —_— = o 11—
Sample SRC : Synthesis_DS EH9_| LH%% §||'0|_|-6-|'|A_| §_, ;RUNy H.IE% %E_I _7':_A|7| Hl_EHH_l
Ct. O =, YH| 7t50| A[XED oF 36 AlZh &9 EL|Ct

Prep Type: Protein

L[ ldedeleldedeldedeleledd Sample SRC: Synthesis_DS

™ ‘Work Completion’ 3}HO| L}E}
E =2

Work Completion =3
E:-iI:::;l:E;r;E::ml:llIhrparlf-ﬁom |E||‘|__| EI- AEI-c‘éIO‘” AI'%-C.)‘-_I' E|_ _I?I_%% X-I|74_6-|-IA_| :Ié:; -OL'I_C.)-I'Al
E HEZ =8 FA|7| HHEfLCH
* & T Z2E ASIAI0] OKHES F2A|H, UV Iamp 7t 7HS
gL/t

BQ-042-101-01
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Sample &4

ExiProgen™ ZH|E 0|& o 2, AT 35 A2 Reaction block2| B2

tubeO A 2[5Hd == 9 of 120~130 pl B=7h 2l UCHE 6). T, 2T T
[e]]

of
B A EHO= Ni-NTA magnetic bead’t ZZ|0 U2 = UL, Ol= A 225t AT = At

|0
=
m
JE
A
oo O
2

d 52| YF sample 12 61 Z0| Cartridge @2| L1, L2, K1, K2

L2 1+

L1 ]— L1: Expression sample
K2 ]— K2: Unbound sample
K1 -

J2

J1

12

I

H2

H1

G2

G1

L2: Bead sample

K1: 15t washing sample

00000000

13 6. Cartridge @2| Z &#'¥H sample.

+ Expression sample: THHZE 23 sample.
+ Unbound sample: &3 sample2 Ni-NTA bead0f ZgA|Zl 22| A SH(beadd| ATSHK| 2 G
HAS ZSts 8A).

+ 1stwashing sample: THHE A Al 1X} washing &, & &4,

H
+ Bead sample: THHA X Al, AHEEl bead sample.

51 BQ-042-101-01
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2t sample=2 SDS-PAGEE &Yl ®ot= THHEO| oHdo| HIHE O|FMEX| &olgh =

Ct.

1. Loading mixtureE Of2fj@F Z0| FH|SHA|Z| HHEHL|CE.

=8 Expressi?n/Unbound/ %|F THHE sample Bead sample*
1st washing samples

Sample 5ul 10 pl 15 pl

4X loading dye 5ul 5ul 5ul

2 S5+ 10 pl 5ul -

Total volume 20 ul 20 ul 20 pl
* F1:100 el BEEFTE 7tERX| L Bead sampleO| E&E[Of U wellof MIISHD pipette2 0|83 S&
5| =85t 5 samplingdtA| 7| BFEFLICE.

2. =H|3} loading mixtureS 95°CO| Al 5~1027F EX2|E StA|7| HFEfLICH

3.10% EE= 12% SDS-PAGE gel [10 x 8 (cm), 10-well]0l Z sampleS<S 38}7|9t 22 %2 loadingdt

o iy

A Z, running SHA|7| HFEFL|CE

—

» Expression/Unbound/1st washing samples: 5 pl/well

o %|Z CHHZE Bead sample: 10 pl/well

FLICHE 7).

g_l-
%
e
4
i
@
[[E

4. Coomassie blue U Z M 5l EMEI0] S5 CHEZEO

N

M 1

66kDa
45kDa

29kDa >

20.1kDa

14.4kDa
6.5kDa

a3 7. ExiProgen™ EC-Disulfide Protein Synthesis Kit & S¢+ T & g4 #9012 2|t sDs-

PAGE ZA1}. M, Protein Size Marker; Lane 1, scFV (34 kDa); Lane 2, rPA
* H1:24kDa 2X0|A &2l%|= band £ disulfide bond isomerase 2| band O

(=3
@sre FA| eEUc

BQ-042-101-01
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recombinant Plasminogen Activator

.08

£

=

wn

2 06

v /

=3

&

2 04

s ] e Negative Control

2 ——PA
0.2

0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00
Time (minutes)

13 8. ExiProgen™ EC-Disulfide Protein Synthesis Kit & S| %l THHZE 2

= = [l |
o

ExiProgen™ EC-Disulfide Protein Synthesis Kit & &3l 2%l rPA (recombinant plasminogen

ot

0|

[

J

activator)2| &4 =X3%t ZItZ, Chromogenix AFS| 7|& S-2288™Qt HISA|Zl & SHCE
AL Ch,

il

get

53 BQ-042-101-01
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CHE 90| B =, Cartridge 3 7|EF FH| M AM2[= L3t 20| MH = 22SHAEH FLC

CHEHE o4 0| 'Y 2, Reaction block2 A% 2 E well2 B# S/FFTE MAEDH =, 70% Of E

St
SN0 2 JEIZ d20AM EHSHAEH FHLICE A8 H, B SFFE MASHH HE = A

O o

2. Waste Tray 3! Disposable Tip Rack

Waste Tray= tray 22| 8U2 HZ|D SE2EE= S0 W2 T 20% OEHS S M H2 =, 2

St EL|CE EESH Disposable Tip Rack2 2+ =0| 20 UX| Y2 ZR0= AHE ERSHA|D,
BteF 2450 22 420 20% OE22 M 2 =, B35t ELoh

3. Cartridge @, @
8h-30| ELt1 H2 CartridgeE2 32 H2 4EHE Cartridge @2 4°C, Cartridge @+ -20°C

of Ztzfel 2&=0f A E5HA|Z7| BHELICH
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ra
£
o A

T
1A

ol rl o
1=

1
=2
2

1. Positive control

Nuclease (DNase, RNase)2| 2 ¢

J— o
DNA O/&7t £= H4E O|&E

Template DNA2| E7|M <&

Template DNAS| T+

Template DNA2| 2 ¢

0x
w2

m
Rl

LICHE, ot2fel &2 &

HEO %“é*, =H2 ofZ &

2 Zost 22X CruiXxliol SHAM0| £|X| U= AL,
a0l Sz Y

HES SHY Mols 2o &S 7|1, DNase-,
RNase-free®t pipette tipsg O| &3

FAIZ] BEELICE.

|0

| Positive control DNAS &7tsl1 2E T

° == SH27 SESIRA=A| =QIoHA|7] B L C

7€ WOl RE Al Y THES B 220
A BN Lh2tct, 5ol

;= coli extract= HHEH
o2 Y21 &0|X| ¢

E.
QT = FollA|7| BtLICH

T e BAE|L, SHETO| BRI B 32,
slol Nz

Template DNA2| ORF (Open Reading Frame)Of|
mutationO| &7|&
OL|,ORF Mg

=CIEl & 9l

42 translation0| & = U

2tQISHA| 7| BFEF L},

Template DNAOG| T7 promoter, T7 terminator,
Histidine tag®| TZ=7I SHIEA {X|5l= A2 =9l
8tAI7| HrEfLCH

Template DNAE &TH|st= 1Hd
Aol oshM DNAZF 2liEl 2
O] E|X| @4&LICL [M2tM nuclease-free elution
bufferS O0|23}0] Y2 template DNA Ar2S A3l
E Lo}

0| M nuclease? 2
Ol CHHE oty

ExiProgen™ Protein Expression Optimization Kit=

22 2 22 MZtot template DNAS AMESHY] CHME ol 28
2 S7tAZE = ASLHCH
55 BQ-042-101-01
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Template DNA2| =&

Template DNAS| X 72k

Template DNAS| E. coli 2& X|H3} o8

Histidine tag2| <IX|

ExiProgen™ EC-Disulfide Protein Synthesis Kit

sz Uy

DNAS| =7 %2 ZR0|= tHEol do| &
X %S = USLICH Azeorso 20| 1.7~2.
Azozzo 40| 1.5 0|42l DNAE AESHA|l= A2 @
ol =Lt

Template DNA2| HE7t2H0f| 2t CHME ghd gt
O|7t AE #= AHUCL WEtM template DNA &7t
¥ 2 iwd sk 7|FCE sE[AL B2 R 7t

A =dez ZgiEAE AS T =L

=2
>+

f

Template DNAS| 27| M&O| E. coli &= XX 2+t
A, CHEHE ShMO| K| QALY

Lo% = 4
g0l E2 = UAFULh = HHSE |FTX
£ MESHA = As 8 =L

Histidine tag2| |X|0f 2} =& CHE ol &a0]

MoffE = JASLICH =2 CHEE Lo g

FX| oLt 3k x FY Al ARE =EEX ¥

ObM H|I7¢ [X| Gfe 3271 42 £+ ASLICH
|

o[2{gt 8%, tage| /AKIE HESHA|Z

4. B THHEO| 2 L solubility?t He FL.

=0 - =

Posttranslational modification® Z 22 o=
CIEHEOl H

CHHE =do EY @48 282 ot 4
o

°

CHMEO| solubility?t <OtA| aggregationO|
He E2

E. coliextractS O| &%t FMZ CHHA ShgA|AH—0
ME glycosylation, phosphorylation S1t Z2
posttranslational modificationO| Z 3ot Chel

O] 27hsefLItt.
e THEO| Z2dS LIEIUY] flEiM §F 2
= E28E ote ER0c HTH2=Z YHE Y
2 8940 o3t 2258 e = 298 &
oISt oF gLt

ST BN 2EE SHFALY HYEO| foldingS
L QFF = chaperone BHHEZ HIISH = gdE o
™, solubility7} eH&tE 74s5740] A& L CHFrydman
et al., 2001; Gualerzi et al., 2003).

www.bioneer.com
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|_o| ':'k"j‘; |:I_|-I:IHXI StM AN

SYLICE & vector MEN = & FF2| plasmid7} Z2HE[0] A0, N-RE
LCH| 25 6x histidine tagging®| 7t53tH, & ofzfet Z+&L|Ct.

= vectorQ! pBIVT Vector Set-12 ExiProgen™ THHE SHg Al AHIO|
= 7|E0 HE 7} s
[m]

e pBIVT Vector Map

BamH |

w
©
=

Sacl
Not |
Sall

T7 promoter T7 terminator

Kanamycit

« pBIVT-12] MCS (Multiple Cloning Site) A€

ATG CATATG CACCACCACCACCACCAC GGATCC GAGCTCLYXclaamIGCGGCCGCIAATAG GICGAC

Start Ndel 6X His-tag BamHI  Sacl Not | Stop Sall
codon codon

+ pBIVT-22| MCS (Multiple Cloning Site) A€

ATG CATATG GGATCC GAGCTCLYAcIaamIGCGGCCGCIA\CACCACCACCACCACCAC TAG GICGAC

Start Ndel BamHI Sacl Not| 6X His-tag Stop Sall
codon codon
57 BQ-042-101-01
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HNEZ
AccuRapid™ Cell-Free Protein Expression Kit
AccuRapid™ Midi Protein Expression Kit
AccuRapid™ Maxi Protein Expression Kit
AccuRapid™ Protein Synthesis Kit

ExiProgen™ ProXpress PCR Template Kit

8 rxn

First primer F/R sets (N terminus 6x His tag) (each 5 nmole)

First primer F/R sets (C terminus 6x His tag) (each 5 nmole)

ExiProgen™ Protein Expression Optimization Kit
pBIVT Vector Set-1

ExiProgen™ EC Protein Synthesis Kit
ExiProgen™ EC-Maxi Protein Synthesis Kit
ExiProgen™ EC-Tagfree Protein Synthesis Kit
ExiProgen™ EC-Bulk Protein Synthesis Kit
ExiProgen™ His-tagged Protein Purification Kit
ExiProgen™ Dialysis Kit

ExiProgen™ Consumable SET

Gene Synthesis Service

Protein Synthesis Service

ExiProgen™

ExiProgen™ EC-Disulfide Protein Synthesis Kit

Cat. No

K-7330

Cat. No

K-7250

K-7260

K-7270

K-7280

K-7400

N-8229

N-8230

K-7410

K-7350

K-7300

K-7310

K-7320

K-7340

K-7220

K-7240

KA-3001

S-2041

$-2500

A-5041
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