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Intended Use

ExiProgen™ EC-Tagfree 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-Tagfree Protein Synthesis Kit O
Components K-7320 (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-Tagfree Protein Synthesis Kit @
Components K-7320 (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. coli extract recommended
Storage buffer 35 ml x 2 bottle at-70°C or less)
TEV protease 1.5 ml tube x 1 ea
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, TEV protease, 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-Tagfree Protein Synthesis Kit
K-7320 (8 rxn)

Number of reactions

(Up to 8 rxn/ 1 times) 8 rxn
Operating time 26 hours
i 1-6 pg
Required sample BRA [Plasmid DNA: 0.6 pg/kb (Vector)]
Yield Up to 200 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.

2 BQ-042-101-01
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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

3 BQ-042-101-01
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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 preparation kits that produce 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-Tagfree Protein Synthesis Kit can be applied to ExiProgen™, a fully automated
protein synthesis and nucleic acid extraction system developed by BIONEER, and up to 200 ug

of 8 different histidine tag-free proteins can be obtained with high purity in a single reaction.

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 3) (Kim & Choi, 1996; Lim & Kim, 2019).

The optimized protein expression environment leads to high protein synthesis yield.

The expressed protein is purified by affinity method using histidine tag. After purification, TEV
protease acts on the TEV cleavage site that connected the target protein and histidine tag, finally

obtaining histidine tag-free protein (Figure 4) (Li et al., 2013).

All reactions including protein expression/purification and buffer exchange through dialysis are
carried out fully automated. 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.

\

Reaction

I b ,(“ I ..-"" 1 "..".l".__ .
"/' % [ Mmixture

() By-product

Expression enhancing materials /

Figure 3. SECF Principles of ExiProgen™ EC-Tagfree Protein Synthesis Kit.
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Expression of Protein Affinity purification
His-tag

t
with His-tag and » ‘/\/Niz*
TEV o

TEV recognition site

recognition site
- g N &

/ Tag-free protein \ KI' EV Protease treatment\

‘/\/Niz.

TEV #

\ / K Protease /

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

Components Details
1. Cartridges

Ni-NTA magnetic bead

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 Feeding buff
L1 1 ml eeding buffer
K2 1 mi | Protein expression solution for SECF
reaction and contains NTP, amino
K1 1 ml .
acids, and energy sources.
J2 Tml _
B5| Tml
12 1 ml
Storage buffer
1 1 ml
— After protein purification, the buffer
H2 1 ml . . .
for storing the final target proteins.
H1 1 ml
G2 Tml _
G1 0.3 ml ]_ TEV protease and reaction buffer

(When adding 100 pl of TEV protein, final volume)

Used for removal of 6x histidine-tag.

9 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, 0.1 mM EDTA, 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 G2-J1 of Cartridge 2. 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.

7. TEV protease

TEV protease is used to remove 6x histidine-tag, and just before use, dispense 100 pl to each

column of the row G1 of Cartridge @.

10 BQ-042-101-01
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3. Note

Structure of ExiProgen™ Baseplate

o B

®

®
Cartridge © position

»®*
Cartridge @ position

*®*
Disposable Tip Rack

*®

A\

X

AARING
@ x
Buffer Cartridge 2

Waste Tray

X
Buffer Cartridge 1
X
[ ]
[ ]
Disposable Tip Rack
X

J

Heating block

Waste Tray position

Heating and cooling block
(Magnetic part)
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Experiments Preparation

Preparation of Template DNA

The template DNA must have “T7 promoter - Ribosome binding site (RBS) — 6x histidine tag —
TEV cleavage site - Target gene - T7 terminator” structure to apply for ExiProgen™ EC-Tagfree
Protein Synthesis Kit (Figure 5). Proteins synthesized based on this sequence will have an
additional Glycine (or Serine) amino acid in front of the target protein after the purification
process. The position X can be any of 20 amino acids, while the DNA sequence provided as a

positive control encodes Glu-Asn-Leu-Tyr-Phe-GIn-Gly.

N-terminal His-tag ARG IN[E] His-tag | Target gene Stop

Glu-X-X-Tyr-X-GIn - Gly (or Ser)

|

Cleavage site by TEV

Figure 5. Template DNA structures and TEV site sequences for ExiProgen™ EC-Tagfree

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).

12 BQ-042-101-01
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Example of Template DNA Preparation

1. When using user’s expression vector
After constructing a PCR product containing TEV cleavage site* between the 6x histidine tag
and the target gene, clone it into the desired expression vector.
* Example: GAAAACTTATATTTTCAGGGC, Glu-Asn-Leu-Tyr-Phe-GIn-Gly

2. When using Positive control DNA as an expression vector

Prepare the primers as follows to obtain the PCR product.

Forward primer:

5’- CGCCTACGGATCCGAAAACTTATATTTTCAGGGCXXXXXXXXXXXXXXXXXX-3’
BamH | TEV site Overlapping sequences to

target gene (18-mer)

Reverse primer:

5’- CGCCTACGCGGCCGOXXXXXXXXXXXXXXXXXX-3’
Not | Overlapping sequences to
target gene (18-mer)

The prepared PCR product can be cloned into positive control DNA.

BQ-042-101-01

13
Revision : 4 (2022-02-14)

www.bioneer.com



ExiProgen™ EC-Tagfree Protein Synthesis Kit

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 pBIVT-(TEV site)-AcGFP and is approximately 3.8 kb

(28 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.

Protein expression section

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 6 ul
E. coli extract 120 pl 120 pl
Master mix 210 pl 210 pl
DEPC DW (120-X) 114 pl
Total volume 450 pl 450 pl

* Note: Amount of template DNA — Plasmid DNA: 0.6 ug/kb (Vector)
Example) When using Plasmid DNA containing insert DNA with a size of 5 kb and a concentration of 100 ng/ul
— Use 30 ul (= 3 ug)
* Note: For optimal protein synthesis, please refer to Appendix B. and conduct screening of template DNA

concentration in advance.

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.

15 BQ-042-101-01
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Protocols

Steps Procedure Details
1. Punch holes in the sealing films of Cartridge 1) and @
using 6 Hole Punch (ExiProgen™’s accessory)

according to the number of samples.

Example 1) For 1 sample

* 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
G2-J1 and 100 pl of TEV protease to the columns of the
row G1 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

- g d
' s " Heating block first and then install it, and afterwards check if
\324LL L2 \ L _
b rdbdl it is properly fixed.
) &
.

16 BQ-042-101-01

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



BiONEER

Innovation - Value - Discovery

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. 14-15 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 18).
Push the baseplate completely until you hear the click

sound, then close the door.

BQ-042-101-01
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* 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.

18 BQ-042-101-01
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MENU

uw lamp Setup

— —
STORE MisC J u
OFF BET

PREP SETUP  EIQIH

PREP SETU

25 ul 50 ul 75 ul 100 ul

125ul | 160wl | 200wl | 250 ul

PREP SETUP

SELECT React

T | 14T

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 ‘904’ to confirm that the following
information is displayed on the screen, and then press
the ‘Enter’ button.

Prep Type: Protein
Sample SRC: Synthesis_TF

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 30°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.

19 BQ-042-101-01

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



ExiProgen™ EC-Tagfree Protein Synthesis Kit

16. When the ‘Running Mode’ screen appears as shown
Running Mode on the left, finally check the following information and

Prep Type

s.;c MTF -« click the ‘RUN’ button. After this, the instrument starts
RUN | STOP  PAUSE and it takes approximately 26 hours to finish run.
Prep Type: Protein

e Sample SRC: Synthesis_TF

17. ‘Work Completion’ screen appears when the protocol is

Work Completion

completed. Remove all components used in the

Completely remove all the parts from
ExiPrep and close the door

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.

20 BQ-042-101-01
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Analysis of Sample
After protein synthesis with ExiProgen™, the final target proteins of about 180-190 ul 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 K1, K2, and L2 of Cartridges @ as shown in Figure 6.

L2 ]— L2: Bead sample

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

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.

» Bead sample: Used bead samples for purification.
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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.

Components Unﬁ);z::ss:)r:lple Puriﬂ::]z:':tein Bead sample*
Sample 5ul 5ul 15 ul
4X loading dye 5ul 5ul 5 ul
Sterile distilled water 10 pl 10 pl -
Total volume 20 pl 20 pl 20 pl

* Note: Add 360-400 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 samples: 5 ul/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, 8).

M 1 2 3 4
=
66kDa g

45kDa |

29kDa

\ 4

)
—_—
20.1kDa -

14.4kDa g
-—

Figure 7. Confirmation of SDS-PAGE results for protein synthesis using ExiProgen™ EC-
Tagfree Protein Synthesis Kit. M, Protein Size Marker; Lane 1, Dual specificity protein
phosphatase 3 (22 kDa); Lane 2, Human growth hormone (23 kDa); Lane 3, CAT (24 kDa); Lane
4, AcGFP (28 kDa).
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1. SDS-PAGE Gel Data 2. Western Blot Data
wy M 1 2 3 | 2 B3
66

45

29 e e GG

Figure 8. SDS-PAGE data to confirm removal of 6x histidine tag and Western Blot result
using His-tag antibody from proteins synthesized through ExiProgen™ EC-Tagfree
Protein Synthesis Kit. M, Protein Size Marker; Lane 1, Expression sample of pBIVT-TEV-
AcGFP; Lane 2, Histidine tag-TEV-AcGFP (histidine tagged sample); Lane 3, AcGFP (histidine

tag-free sample).
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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.
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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. To increase the amount of protein
synthesis, optimize the DNA concentration through
expression level screening test prior to the
experiment (See Appendix B).
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
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When synthesizing proteins using the ExiProgen™ protein synthesis system, there may be
differences in the amount of protein synthesis depending on the amount of template DNA.
Optimal protein synthesis results can be obtained by first performing expression screening

according to the concentration of template DNA as shown below and then synthesizing the

protein using ExiProgen™.

1. AccuRapid™ Cell-Free Protein Expression Kit (Cat. No. K-7250)
1) Prepare by measuring the concentration of template DNA.

Example) 100 ng/pl

2) Prepare the reaction mixture as follows.
DNA concentration screening

Components  Volume 120 ng 240 ng 360 ng 480 ng 600 ng

E. coli extract 12 pl 12 12 ul 12 ul 12 pl 12 pl
Master Mix 21 ul 21 ul 21 ul 21 ul 21 ul 21 ul
Template DNA X ul 1.2 4l 2.4l 3.6 yl 4.8 ul 6 ul
DEPC DW 12-X ul 10.8 pl 9.6 ul 8.4 pl 7.2 ul 6 ul
Total volume 45 pl 45 pl 45 pl 45 pl 45 pl 45 pl

3) Incubate the reaction mixtures at 30°C for 3 hrs.
4) Confirm the optimal expression concentration through SDS-PAGE.

2. ExiProgen™ EC-Tagfree Protein Synthesis Kit (Cat. No. K-7320)

1) Confirm the DNA concentration equivalent to 10 times the optimal DNA concentration
identified in the previous experiment, add protein expression solution each Dialysis tube in
the row A of the Reaction block.

Example) EC-Tagfree Kit expression volume (450 ul) + screening expression volume (45 ul) = 10
Optimal DNA concentration through screening (600 ng) x 10 = 6 ug
Optimal DNA concentration through screening (120 ng) x 10 = 1.2 ug
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Description Cat. No
ExiProgen™ EC-Tagfree Protein Synthesis Kit 8 rxn K-7320

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-Maxi Protein Synthesis Kit K-7310
ExiProgen™ EC Protein Synthesis Kit K-7300
ExiProgen™ EC-Disulfide Protein Synthesis Kit K-7330
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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Batch (C..)\ Biological Catalog
LOT REF {AE Caution
Code ~% Risks Number
Consult Contains
) o Do not
Instructions Sufficient for Manufacturer
Re-use
For Use <n> tests
Research
Temperature Use-by
Use i
Limitation date
Only

www.bioneer.com

32 BQ-042-101-01
Revision : 4 (2022-02-14)



BiONEER

Innovation - Value - Discovery

ExiProgen™ EC-Tagfree Protein Synthesis Kit
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ExiProgen™ EC-Tagfree Protein Synthesis Kit

HE +4
ExiProgen™ EC-Tagfree Protein Synthesis Kit @
TEE K-7320 (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-Tagfree Protein Synthesis Kit @
THEE K-7320 (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’s -70°C 0|} M)
Storage buffer 35 ml x 2 bottle
TEV protease 1.5 ml tube x 1 ea
Positive control DNA 1.5 ml tube x 1 ea
Bz

Kit @O0l &=l Cartridge @1t Dialysis tube & 4°C Of| A 22tsiof BtLICH Kit @0 Z&HEl Cartridge
@, Master mix, DEPC DW, Storage buffer, TEV protease, Positive control DNA & -20°C Of| A] & 2ts}iOf
gtLICt. 73], E. coli extract & T7 RNA polymerase 2t ribosome 0| Z& |0 =& FA| -70°C 0|5}

220N E2E HFoi, dteNez deln 52 42 280] MotE & UASHHL
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ExiProgen™ EC-Tagfree Protein Synthesis Kit
K-7320 (8 rxn)
e
° T N 8 rxn
(ZICH 8 rxn/13l)
HtS AlZt 26| 2t
S 1-6 pg
o Q st ot
=22 Sample DNA 'S [Plasmid DNA: 0.6 ug/kb (Vector)]
S~ Z|CH 200 ug*

*
e
{4

g3 54 R ME 82 3A H2tE & UASLICh

kit | Cartridge @, @& WXl Y, TY, WOl +52 Y7| 25 sealingfim2LE L&
EMEO U0, F|EQl RE ECAE XNEO|Lt HHIH § = DNase-free, RNase-free MEfE HS L 22

S iz
Hab 3 A8 F Nuclease S+ Protease Of 2Jsff YLK UL F FO|SHA|7] HEEL|CH
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Step 1 : Preparation of reaction mixture

Template DNA

Template DNA
E.coll extract Master mix
T7 RNA polymerase, . .
Ribosome, tRNAS, Amino acids, rNTPs,
enzymes etc. Energy sources, salts etc,
[=] it S o
a2 1. FHE S A A2"o| Y|,

Step 2 : Protein expression (in reaction tube)

fNA Transcription Lo TRNA
/ .
Rll‘rr:"%o% . :
o =
Amino Acids %
Translation
Translational
Factors

Energy Source
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HIO|L|OI)ME HALES CHEHZE ot EH|Ql ExiProgen™S& &3S LICH ExiProgen™2 FAM|Z Tt
WA ot 7l&a L RS YALE o[ 8% Xotd HA 7|les XMETH TH|YLICH matM ZArel .t
ot CHME o Ol "X 7|EE @A AH8SH0] kol CHMAS AMESHH MAS2E 5 +
ASL|CH oHH, & FHs i =5 F|EE 0[] CiYst A|\ZERH 23t DNA, RNAE HAL
S2E FEY = U0 HELIF s5LULCL

A CHE 2 E
EE= PCRproduct)?t Qo™ HZ 0|88 &= UEL|CH (Ahn et al., 2008; Rungpragayphan et al., 2003).
ExiProgen™ ZH|E 0| &%t T A Bt 2 Template DNAE E7tSIH CHHA daint MY & Y9

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

p=
o
=
N

ShALO| CHEHZA Hisd Gl MH 7|E= M 7HK] HE (AT 2)22 EFELCH 1) FM|Z CHEEE disd
= Template DNAZ M| X38t= HET, 2) Manual HAIC2 £&41A X CHEZE s =
C}HH X

| = 5!
o stdst &= Ue AccuRapid™ MEZI, 3) ExiProgen™ HH|E 0|8%10] MAsoZ

o H CHH AL S s
st ™A = e ExiProgen™ MEZOZ LiH0| ZL|CH CHEE gisi gl MK 7|E= XE0iCh
X2 pg THHEE X mg THIZIX] SHMAES e Ol ohMge = QUEL|CH
O] Qo= CHHAE i M52 ZFdAZ|7] fist 7|E, THHE FH 52 HE L8t {3 7|E
S MY SH0f et ME 7hs3h 7|EF HET0| UESLICH
Zt 7|E0f Ciot XpAst 4FHE2 HEO|2L|OF ZH|O|X| (www.bioneer.co.kr)2 & ISHA[Z| HEEFL|CEH
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ExiProgen™ EC-Tagfree Protein Synthesis Kit

HE 71

ExiProgen™ EC-Tagfree Protein Synthesis Kit= AFAIS| TALS CHME ghy 2 S =E TH(Ql
ExiProgen™0| MY =+ U 7IEZ, 13| B3 G Histidine tag0| MHE 8572 =0t HHHES
&
=

Z|CH 200 pug7tA| g = ASLIC

£ NE-2 Stepwise Exchange Cell-Free (SECF) CHHE oM 7|28 MEof x[Ho| CHHE &H &Y
2 gLt 0 7|£2 membranes 0|83t FAZ Soff T U Al L= 24F0] KA
|, SAIO| SHE Woio] ARE|= oKXt ofdjeito] =72 SFE LK 3) (Kim & Choi,
1996; Lim & Kim, 2019). Z[X Q| T A sl otA2 =2 CHHA ot ~g= O|0fFL|Ct

cHZ2 Histidine tage 0| 8¢ Affinity 822 M ELICH d2[1 =X CHEED Histidine
tage YZSl= TEV cleavage site®] TEV protease?t 80 HEHE|0] X|ZXOZ Histidine tagO| X
C

HE =3t HHAZ AZS = JSLICHAE 4) (Lietal., 2013).

CHHE Ws/MA U 42 S BufferchangetX| BE H2S HASO=E FMMELICH WatM Af

o
A FHAL HotoH, ZHHSH 85 R 4ot A S Storage buffer0f 3 JEH=
A
&LC
=]

. Reaction
= mixture

() By-product
Expression enhancing materials

3% 3. ExiProgen™ EC-Tagfree Protein Synthesis Kit2| SECF 2.

42 BQ-042-101-01
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f \ / Affinity purification \

Expression of Protein
His-tag

t
with His-tag and » ‘/\/Niz.
TEV d

TEV recognition site

recognition site
\_ AN 9%

f Tag-free protein \ /T EV Protease treatment\

'/\/Nih

TEV #

\ / \ Protease /

1% 4. ExiProgen™ EC-Tagfree Protein Synthesis Kit2| & 2|.

-
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ExiProgen™ EC-Tagfree Protein Synthesis Kit

Al
=

ngt

H}EH
od

TEE A
1. Cartridges

Ni-NTA magnetic bead

Binding/Washing buffer
Ni-NTAmagnetic bead0 THHE WHZ0|
a8 4 Al WY 0, SN chyE

Z4S5LSH
==
Z48} §_, MHaPE (=& HAH)ol ALE

o

=2 A
Eﬂ' oTT T

Elution &, tip M&0| AL,

L2 12ml |
L1 1 ml Feeding buffer

=X CHHE UH HEZ Al **7}°H FE
K2 1 ml — e wrse

C}H S O o olOo L=
12 fmi] | XY S =dsin 9,!%
N Tml |
12 1 ml
T 1 ml Storage buffer

— T HE %, 23 2 oeEg

H2 1 ml R g};gou
H1 1 ml EI_OHT: O O -
G2 1 ml TEV protease and reaction buffer

G1 0.3 ml } (TEV protease 100 pl 7} A, final volume)
6x histidine-tag2| HH0il At8.

44 BQ-042-101-01

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



BiONEER

Innovation - Value - Discovery

2. E. coli extract
Kit @2 *+M8E¢Q E. coliextracte M|ZE LU= CHMZE E5i0] H23t EL2%H T7 RNA
polymerase, 2|2 &, tRNA S &2 >, 8-tube strips2 SEEH, Zf tubed 130 pIY =5 &|0]

U LI,

0

3. Master mix
Kit @2 T4E9Ql Master mixe= THHZE sy |4 X1} saltE =tst
2

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

n
£
A
T
o
=2
!
0
e
=z
—
U
»
Q2
=)
|.|—
£
p=
=2

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/4: 50 mM Tris-HCI, 100 mM NaCl, 1 mM DTT, 0.1 mM EDTA, 0.05% (v/v) NaNs, 50% (v/v)
glycerol, pH 7.6

Storage buffer= bottled] HZEIH, AL8 E MO Cartridge @2 G2~J1 A0l 1 mI¥ 2F5I0{ At

oA FLCL Y OtE ZE9| bufferE AFESHA| LA St B2, =G0 XA AE H=5H

AFESIAIH ELCE CH buffer®ll glycerolS 10% O|A MIts| FAOF ShL|CH K| &AS A

ALOle SE=Xt0f 2|50 storage buffer?t Dialysis tube LH2 CHE FAZ|0 FHE CHHES =Zatot

80| Reactionblock o2 YN SE £ QUSLICH

7. TEV protease
6x histidine-tag2 XN 75t=0 AFE XM, AL EHO|| Cartridge @2 G1 0l 100 pi¥ EF510{ A
85tA|H EL|CL

45 BQ-042-101-01
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ExiProgen™ EC-Tagfree Protein Synthesis Kit

3. &1

ExiProgen™ Baseplate X

° - = Heating block
A\

»® X
Cartridge @ position

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

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

Disposable Tip Rack

)

Disposable Tip Rack

46 BQ-042-101-01
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Al = I
=20 '|'_'H

Template DNA &H|

ExiProgen™ EC-Tagfree Protein Synthesis Kit Off 2-&3}7| 2[5t template DNA & “T7 promoter -
Ribosome binding site (RBS) — 6x histidine tag — TEV cleavage site - Target gene - T7 terminator”2]
TRE JHA[A QUO0F SL|CHAE 5). O] MEE 7|Ute 2 ohdEl A2 FEHaEES ol 2,
XEXMo2 FX ChA otof stLto| ofO|lAGlycine(*E& Serine)]TH2 F7tE ZHX|A| ELICH X 2
IX|ofl= 20 74| otO|=At & O{= ZO|Lt AHE 7HSSHH, Positive control 2 M3 E|= DNA 2
MEL Glu-Asn-Leu-Tyr-Phe-GIn-Gly 2 &5 3lsta A& LCH.

N-terminal His-tag [ te N[EY His-tag | Target gene Stop

Glu-X-X-Tyr-X-GIn - Gly (or Ser)

1

TEVO| QI3 M Z2|= 2K

1% 5. ExiProgen™ EC-Tagfree Protein Synthesis Kit 0| H-&& %8t template DNA 2| T+ %
TEV site M¥.

231 vector = ZAO|A EHOHSH= in vitro translation € vector 91 pBIVT Vector Set-1 (Cat. No. K-
7350, #& A. FZX) 0 cloning 3t AL 7ts StHH, 1 RO pK7, pIVEX, pET vector &

[
AM8otd = ASH L

Y gye A

=
N

?IsiM= DNA 2| MEO| E. coli =0 =X 2tx[0f RA0{OF ST, BHOf

x |
otz Qe ALY © ALl Gene Synthesis Service & E8ilA HSHA 4= UAESLICH

I
ot
<

(Trotta, E., 2011). EEBF, S ALQ| in vitro translation -8 vector 2| pBT7-N-His vector, pBT7-C-His
vector Ol cloning &l HEHE HISH2d £ A0, &1 WEH HE JtsLICh XN HE2

S O| X| (www.bioneer. co.kr)S & ZXSFA|7| HEEFL|CH

47 BQ-042-101-01
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Template DNA EH| 0|

1. 25t A= UH vector E MBSl ER
6x histidine tag 1t target gene AtO|Of| TEV cleavage site* 7} Z&tZl PCR product & 2E =,
A28t X} SH= 23 vector O cloning SFA|H ElL|C.

* O] Al: GAAAACTTATATTTTCAGGGC, Glu-Asn-Leu-Tyr-Phe-GIn-Gly

_._

2. Positive control DNA & vector 2 A%l E2
£ =HHSIA|7| HFEFLCE

ot2fet 0| primers & A%t PCR product

Forward primer:

5- CGCCTACGGATCCGAAAACTTATATTTTCAGGGCXXXXXXXXXXXXXXXXXX-3’
BamH | TEV site Overlapping sequences to

target gene (18-mer)
Reverse primer:

5’- CGCCTACGCGGCCGOXXXXXXXXXXXXXXXXXX-3’
Not | Overlapping sequences to
target gene (18-mer)

ZH|ZEl PCR product & Positive control DNA Of| cloning StA| & &l L|C},

48 BQ-042-101-01
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ME NS EHAE
1

.Kit @ 2A0|AM Cartridge @5 HU O & =20|A 02| = L|CH

2.Kit @ 2A0M E. coli extract, Master mix, DEPC DW & EIS sample =0 SAH JHLHO| ice Ol A]

HMHS| =Lt st AL, Positive control DNA tube £ THH 7HLHO| S QlL|Ct.
* @D B0 m& O, &F 2 A|7H0] ALQELICH AME M, BE EH0| &MY 52 AS =olstn

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
tubeE A =T, pipettes O|8StAHLL &t2 E50 Rl OEtE2S MAYLCE 1 =, B

—
SHT7 E0UE squeeze bottle2 0| 83510] tube LH/QIFEE MATL|CE.
*EN: BR ZRFs ME NIEX $oL| FEH[S|FAIZ] HEEFL|CH

5. Pipette 2 O|-83}0] Dialysis tube 52| 27| 3| X731, Reaction block 0ff OF2f &1t
20| MAELICH B3O tube Ol = BF ZH/S 500 ul E K@ =&LICH

A

Dialysis section

Example) For 1 sample

s @ Sterile distilled water

6. Kit @ 2A0|A Cartridge @1t Disposable filter tip, Protection Cover & 7HL{0{ Z=H|EtL|C}.

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

7. ST wH 8 Fi|

ExiProgen™Q 2 CHMZE SHAZ S17|0f HA, HHA|F| DX Sh= DNA 7t B7t

rin
T
oF
o
Q
o

=H[soF SLCf.

1) O|2] =¢Ql E. coli extract, Master mix, DEPC DW & O|&3}0] Otz{et Z0| A o 8HS
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 6 ul
E. coli extract 120 pl 120 pl
Master mix 210 pl 210 pl
DEPC DW (120-X) pl 114 pl
Total volume 450 pl 450 pl

* & 11: Sample DNA 2| & — Plasmid DNA: 0.6 pg/kb (Vector)
Gl Al) Insert DNA Z%} plasmid DNA 37|7} 5kb, 5=7F 100 ng/ul 2| DNA 842 ALE3}
— 30 ul (=3 ug) AHE

* B XHO| A o EE RSt E ER, 5 B. £ HX5t0] DNA Sk screening &S MASHAIZ| HIELICH

o
=B

rr

2) QI0IA M= Z+ cHHE S 802 Reaction block 2| A 39| tube O E&LICEH

—

Example) For 1 sample

3) Reaction block ?/0fl Protection Cover & Zt&tsto] Msl FH|E OHE L|Ct,

50 BQ-042-101-01
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Ny wy

OlAl 1) Sample 174

M =X

1. 6 Hole Punch (ExiProgen™ FH| AAM A 2[)E 0|88}
sample =0 %A Cartridge @2t @2| sealing film O
THS %0 FAI7| HHEL|CH

* Fo: F OS2 050 Sample 0| %A sealing film Of

4o

Y= F0f FA|7| HRELCH

2. Cartridge @2| G1 ¥ 0= TEV protease 100 pl &, G2~J1
Ol = storage buffer 1 ml 4 EFHF=A|7| HHEHLILCE,

HD: Ct2 Z=49| storage buffer & A2t A2, 240 A
™ MZESHO ALESHAIH ELICE T buffer O glycerol 2 10%
olet H7tsil =MOF gtLct. %X %S Al, == Xtof 2Jstod
storage buffer 7} Dialysis tube LJZ CtaF S AE0 EHO

Reaction block Sf2 2 HXY SE £ QGL|CH

. ExiProgen™ ZH[S| 22 ¥ baseplate & Y2 Z 2tH3|
Totg gLk

4. =Xt @7t A0Z 2|X|0f Cartridge @5 HESHA|7]
HEEFLICE.
* A1 Cartridge @2/ L

2 ©X Heating block 2sfo 2 77|
.I

‘o‘clj
20 Aokl 2, 2 17F0| ZIRA=R 2QIstA| 7] HHEFLICEH

www.bioneer.com
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ExiProgen™ EC-Tagfree Protein Synthesis Kit

. A @O0 20T RIX|0f Cartridge @& ZA{5HA7]

o
HFEf LTt
* F1: Cartridge @ &% XI0|l= Cartridge 1HE 2T M2
O] ¥ZOof| UASLICH M2t Cartridge 2| 1% HEH SHE
2, REZ HZ =3 AM 7|1, Cartridge 7t E52|X| %X
3

HRISHAIZ| HEELIC

J

6. Cartridge @2 @2 Z5F AT =, ALO|0f Waste Tray &
ZASHA[Z| HEEL O
* Kb

1: Cartridge @ — Cartridge @ — Waste Tray =ME X|7{M
YESHA =, =52 ¥n MOE D7F0o| EJ=X,
SOISHA| 7| HERFL|CE

7. pp. 49~50 O f &=H|$t Reaction block 2 &H| L base

roSwow

z v o plate 2| Heating and cooling block (Magnetic part)0f|
}‘w)‘ D 56\ Y4

}#“>~>~>‘>.,,~ e FHALSHA| 7| HEZFLCF

PP OO N

AR eLL * Xt11: Reaction block & ZH&tsH Alof&=
=]

=
Disposable Tip Rack &S 2 &}

o

-

HHEILICH.

8. Disposable Tip Rack 2| B #0f sample 2| 7H==0f A
Tip 2 R2A|7| BHHELICH
* F1: T Cartridge 2| &2 F'at 22 &0 tip 2 EZ2MO0f
gL|C} =3 Cartridge 2| %X %2 Ho| 483l= fIX[o&
tip 2 ZX| OA|7| HFZLICH

2K

ZZXM O 2 Cartridge, sample, tip 2| 2IX|E §FC’._|3H\| |

HFEFL|CH53 H[O|X| £t11). Baseplate & 20 €1 28
SRS LICEH T, O|UfO| baseplate & A2|7F F W7HX| 2O
2 A|7| HEELICEH

52 BQ-042-101-01
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GlAl 1) Sample 1 74 O|A| 2) Sample 8 7H

A, A,

®)
)

®

00000000000¢

Pr——— OnpostieT Rk

10. ExiProgen™ ZtH[o| &
2l FA|7| HELICH ‘start’ = =
O| ExiProgen™ $}HO| 1 A3 E Hi7F 229!

sffiez o ZLot

N
El
)
@
w0
wn
o
@,
Q
=
g
rim
N[
MHr

£ Mo
rim
mjo

* ®F: o] PE2 FH|Q XY,z F U2 X7t st IpPE UL
Ct. DtoF HMXMOZ CI23HOZ HO7HX| s FAR0= &
R Ho| MYAS N1, ASHMEZE AZISHA|Z| HHELICE
"1 ExiProgen™
FRRRRERRRRRERRR
53 BQ-042-101-01
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(OFF | | sET |

PREP SETUP  EIIE}

Prep Type
Sample SRC : Synthesis_TF

25 ul 50 ul 75ul | 100 ul

126ul | 150 ul | 200wl | 250 ul

PREP SETUP

SELECT Reaction temperature

ExiProgen™ EC-Tagfree Protein Synthesis Kit

12. Z}= Mt ZH0| PREP SETUP 3tHO| LtEFLLD, ZH 7|
Eof siYste Z2EE HSE MET = Q= 3HHO| Lt
EFEFLICE O7|0A ‘904’2 =21 2PN Of2fo| LH-EO0|
LIEILE=X| &9l 5 ‘Enter HES =2 FA|7| HHgfL Ch

Prep Type: Protein
Sample SRC: Synthesis_TF

TZ2EZ MEH 5 Elution volume & MEHS
| LIEFELICE O= it == Al ALE

= 7|E MEAI0E EHIZ okHES =3 Cf
SHA|Z| HEELICE

r

! ¥0
o rir

o
o}ﬂ g tl
o
oo T
)
X
HU

M

14. Elution volume M& o} 2 CHHE oHg Al 25
= 30°C

g 2 Q= Sioio] LIEELITH & 7|2 AR Al
A

= —
= HESH 2 'okHES =2 FAZ| HHELCL

w

CHECK LIST
LR s 15.'CHECK LIST' 2tHO| =, Cartridge & HIXSH F#£&0]
4. Place the Dis; bile Tip Rack 7_ll- Ol x| Oﬂ E”-7.” Al %)I El O‘I (RA X| I:I-Al -OI: Hl—-l _(2'}0‘—'_6'-“ :?__
5. Place the Waste Tray ‘ok’ % ; % E:| ZF_Al | |.E|=’ | EI-
54 BQ-042-101-01

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



BiONEER

« Value « Dit y

Running Mode

Prep Type : P
Sample SRC

RRRRERERRRREEER
1 o ot oo o o e ot o v
01:05:28

Work Completion

Completely remove all the parts from
ExiPrep and close the door

1 & Still remains same work
2 : Do other work
OK : Finish

16. Xt=1t 20| ‘Running Mode’ 30| EEH

-
giel LHES =5kl =, ‘RUN HIE
x OF

Ct. o] =,

Prep Type: Protein
Sample SRC: Synthesis_TF

=

i3
N
ofn
fe)
>
12
[Eil
b
Jd
N
(2]

17. ZEES HYO| A=x[H
EHLICH &80 AF8%t BE 25ES MG =, &5HA|
= HES =8 FA|7| HHELLCL
*Fa: o ZEE RSO ‘okHES FEAIH, UVIamp 7t 7tS

=

55 BQ-042-101-01
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Sample &4

ExiProgen™ ZH|E 0|&
tubeO| A 3|5t = Y

Sl CHEl Rl ShA Q|

o

r

HHE 2H0|= Ni-NTA magnetic bead 7t

SotA|H FLCt

ExiProgen™ EC-Tagfree Protein Synthesis Kit

rC
ot
B
X
o
bl

S 53 CHHZA2 Reaction block| BES|
oF 180~190 yl =7t 2|+E LK™ 6). Tt XF T
(o]

= =
Z2E0 AS = UL, o= Y =25ty MATH = A

]— L2: Bead sample

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

& 6. Cartridge @9

« Expression sample:

WEE Bt )
p|

« Bead sample: Tzl

Zt W sample.

CHEHE 25 sample.

+ Unbound sample: &3 sample2 Ni-NTA bead0f ZgA|Zl 22| A SH(beadd| ATSHK| 2 T
MH Al, AF2El bead sample (Elution &|X| &2 CHHZS ZStst= )
56 BQ-042-101-01
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2t sampleE2 SDS-PAGEE &dll ®lot= THHEQ| oHd0o| MIHE O|FHM =X &olgh = &L

C}.

1. Loading mixtureE Of2fj@} Z0| FH|SHA|Z| HEELICE.

z=d Unf));zrr:a:ss:)r:iale %|F THHE sample Bead sample
Sample 5 pl 5 pl 15 ul
4X loading dye 5ul 5ul 5ul
Bd & 10 10 ul -
Total volume 20 ul 20 ul 20 pl

0-400 pI9] HFZSFLE 7LEZ|X| L Bead sampleO| ZE |0 U= welld| HI7+SED pipettes 0|28l

*
ozt
H
8

=
S0 2% £ samplingdtA| 7| HHEL|CE.

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

2 =, running SkA| 7| HFEFL|CE

« Expression/Unbound samples: 5 pl/well
o X|F CHHZ Bead sample: 10 pliwell

[ =
4. Coomassie blue SR ¥4 I SASlo] BN Tl 3ty OfRE HQBLICHIY 7,8)
M 1 2 3 4
=
€6kDa p
45kDa !
29kDa e ‘
]
[—y
20.1kDa -
144kDa g
-—

13 7. ExiProgen™ EC-Tagfree Protein Synthesis Kit & S8t THiE g =18 2|5t SDS-PAGE

Z 1t M, Protein Size Marker; Lane 1, Dual specificity protein phosphatase 3 (22 kDa); Lane 2, Human
growth hormone (23 kDa); Lane 3, CAT (24 kDa); Lane 4, AcGFP (28 kDa).

BQ-042-101-01
Revision : 4 (2022-02-14)
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1. SDS-PAGE Gel Data 2. Western Blot Data
g M 1 2 3 2 3
66 ¥ =
45 T =

20.1

1% 8. ExiProgen™ EC-Tagfree Protein Synthesis Kit & Soll e/ THHZE 9| 6x histidine tag
M7 =g 9| SDS-PAGE U His-tag antibody & &% Western blot Z1t. M, Protein Size Marker;

Lane 1, Expression sample of pBIVT-TEV-AcGFP; Lane 2, Histidine tag-TEV-AcGFP (histidine tagged
sample); Lane 3, AcGFP (histidine tag-free sample).

58 BQ-042-101-01
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CH R 290l B =, Cartridge R 7|EF FH| HMM2[= CHEdt 20| A

CHE 20| Bt 2, Reaction block2 A%t & wellg B0 S/RTE MAS £, 70% OlE
= 290 B2 HdEHZ 420 EJSHAH EHL D AME W, Bd SFTE MASIY ZE = A
ESA|H ELICH

2. Waste Tray 3! Disposable Tip Rack
Waste Tray= tray 912 U Z HE|1D SE2E= F0 WS F 20% OE2S N EH2 =, 22
St ElL|CE 3 Disposable Tip Rack2 2x=0| 20 UX| 22 ZL20= IHE E2SHA|D,
oHof E20| 22 4R0e= 20% OEHE2ES M HE T, EastH ELC

3. Cartridge @, @

Lt

(CIHS O o
| R —

880 2Lt Cartridge== F32 2

—

of ZtZfol 2&=0f A ERSHA|IZ| BHEFLICE

MEZ Cartridge @2 4°C, Cartridge @+ -20°C

59
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CHHE oo 2XM7F Q= 42, ot2he| i8S &ESI0 s ZASHA|7| HFEIL|ICKEEL, Oof2iel g2 ¢
BN QI CHEHEIOl BHdof CHSt sHZRHE MAlSH & 5+ oL, BE CHHEQ| ghd X ofd &
Hofl sHEEX| &S £+ ULt S [KOSIA|7| HFEL|CE)
1. Positive control& Z &St SHTHHZEO| Hd0| E|X| Q= AL
giol sia W
AAS ot Mol ZUS 7|12, DNase-, RNase-

Nuclease (DNase, RNase)2| 2 ¢ .::
( ) free®t pipette tipsg O|&3SHA|7| HFEL|CE.

Positive control DNAE M7}t 2=
EA HESIE =X =QISHA| 7| HEEL|CH

— o™=
DNA D|E7} = F8E OIEH =
MIZ2 2H
om= =

—.—_

7|E Yo BE AY U FHES HEYSHE 220
AN EESIAIZ] Hi2tH, £9| E. coli extracte HHEXH
OFZ 2|1 E0|X| RE=E FOISIA|7| HIZL|CE,

=
12
lo
HL
5
oz
4

2. Positive control THHZE 2 SHdE|Lt, SHCEEO| LR %= F2.
giol Sl 2t

Template DNA2| ORF (Open Reading Frame)Of|
Template DNAS| &7| M & mutation0| ¥47|= A2 translation0| SEHE = QU

EN
©LU,0RF MES =QI5tA|7| HFELICE,

Template DNAO| T7 promoter, T7 terminator,
Template DNAS| T+ Histidine tag2| &7} SHZA {IX[5t= AS =2
SHAIZ| HERFLICH

Template DNAE FH|St= 1HE0| M nucleasel| 2
Aol 2/sM DNAZF 2oiE dR0= THE od

Template DNA2| 2 O] &|X| &LICt. [2tA], nuclease-free elution
bufferS 0|23}0] Y2 template DNA Ar2S A3l
cEct,

ExiProgen™ Protein Expression Optimization Kit=
XN Z5t template DNAE AESH0] CHHEE 2N 28
g Z7AZ & Y&

AL
rlo
nz
rot
Fot
Mo
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3. B3 STl SMO| B2 FS.
2ol JERTE

DNAS| =7 %2 ZR0|= tHEol do| &
X %S = USLICH Azeorso 20| 1.7~2.00| 1,
Azeorzo 40| 1.5 0|2l DNAE ALESHA = A2 @
S =A==

Template DNA2| =&

Template DNA2| H7H2F0]| [HatA T Eo| of g2

of Xto|7t A = UASLICH CHHE HgEo| Sof
Template DNA2| X7+ £ fleiM= dEo %M, L screenings Sl
Z/Ho| DNA s 5 ZAFst 2, CHE odS StHA|
7] HIELICHRE B. &X)
Template DNAS| 7| M EO| E. coli Z= XX 2}7}
O|ROIX|X| %2 42, cHHA MOl E|X| AL,
Template DNA2| E. coli 2= %|XN3| o{ &2 L N e o
SdE0| X2 = JAELCH AE XFE FHXL
E M8SAl= AE HES| =&t

Histidine tag®| ¢IX|0f 2} =& THad o1
Molle = UASLICH 52 CHEE gisioes I3
Histidine tag2| 2|X| FX| ASLE 3K X2 HH Al 2
OtM HHXIZF TIX| e d27t M2 &= US|
|

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

ui|
2
rn
3
2
1o
1
o
o

4, B CHHZEO| g = solubility?t ¥2 HAL.
glol siZ Wy

E. coliextractE O| 8%t FA|ZE THHE SHIA|ARIO

Posttranslational modificatong B2 2 = A& glycosylation, phosphorylation 3 Z-2
T Aol A posttranslational modification0| L%+ THHZAE ohyd
0| 27ts& L.
S E CHEEO| =S LIEHZ| fIshM §F /24
CHHA 2Hd0 £ 248 Q=2 ot &4 S8 EAE ot dR0es 25Xz N E T
< 2 A0 ojzfst @452 I E = #dE8 =
QI5tA{OF 2L Ct,
CHHE otd 225 FF7ALE, HHHEO| foldingS
CHMEO| solubility?t <OtA| aggregationO| SO} chaperone CHHZES KISt S otMe 3}
e 42 ™, solubility?} & E 7H540| UELICHFrydman

et al., 2001; Gualerzi et al., 2003).
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25 A: pBIVT Vectors

I-A|.9_| —'f'—kllE |:H:|_||-|x| SEM A

[ I

on

= | =
7IE0| M8 7tsTLICt. & vector MEON = & TFO plasmid?t Z&E[0{ U0, N-ZHEH

CHO 2% 6x histidine tagging0| 7t53lH, +x= of2fet ZH&L|Ct.

vector?l pBIVT Vector Set-12 ExiProgen™ THHZE SHAA|ABIC| @
t

FC

HJ‘:' rin

e pBIVT Vector Map

BamH |

w
©
=

Sacl
Not |
Sall

T7 promoter T7 terminator

Kanamyci®

+ 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 GAGCTCLYXcIamIGCGGCCGCRICACCACCACCACCACCAC TAG GTCGAC
Start Ndel BamHI Sacl Not| 6X His-tag Stop Sall

codon codon
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CHeH A SHY R0 XHO|7F S 4= UAELICEH Template DNA & 3}7|2F 20| s=0f 2 s
screening 2 HX MAGHA Z, ExiProgen™2 O| 8%t THHA SH 32 SHAIH XX o| THEME BHY
ZIE YoM £ UG

1. AccuRapid™ Cell-Free Protein Expression Kit (Cat. No. K-7250)
1) Template DNA 2| s =& ZFt0] FH|gL|CH

Gl Al: 100 ng/ul
2) Of2iet Zo| g8 S FH|gtLCt.

DNA =& screening

=4 Volume 120 ng 240 ng 360 ng 480 ng 600 ng
E. coli extract 12 pl 12 pl 12 pl 12 pl 12 pl 12 pl
Master Mix 21 21l 21yl 21 21 21l
Template DNA Xl 1.2 ul 2.4l 3.6 pl 4.8 yl 6 pl
DEPC DW 12-X pl 10.8 pl 9.6 ul 8.4yl 7.2 pl 6 pl
Total volume 45 ul 45 i 45 pul 45 ul 45 ul 45 i

— =2

3) H3E8HSS 30°C 0lA 3 A|ZH S BHSA[ZLIL

s
o
o
H‘|
i
for
i)

4) SDS-PAGE € SdliA %|EQ

2. ExiProgen™ EC-Tagfree Protein Synthesis Kit (Cat. No. K-7320)
1) O] HHEE Sl &5t 2|8 DNA 52| 10 Hi==0| s{Z5l= DNA 5= & &QI5t0] CHEE
L3 8 OtE FZ Reaction block 2| A #2| Zt tube O E&LICt
G| Al: EC-Tagfree Kit 23l 25 (450 pl) + screening &3 25 (45 ul)=10
Screening & £3%t %X 9| DNA &= (600 ng) x 10 = 6 ug
£t %Mo DNA 5= (120 ng)x 10 = 1.2 ug

Screening 2
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HNE3E Cat. No
ExiProgen™ EC-Tagfree Protein Synthesis Kit 8 rxn K-7320

HEZ 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-Maxi Protein Synthesis Kit K-7310
ExiProgen™ EC Protein Synthesis Kit K-7300
ExiProgen™ EC-Disulfide Protein Synthesis Kit K-7330
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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Batch - Biological Catalog
LOT ‘% Caution
Code \w-f Risks REF Number
Consult Contains
. . Do not
Instructions Sufficient for Manufacturer
Re-use
For Use <n> tests
Research
Temperature Use-by
Use i
Limitation date
Only
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