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Intended Use

ExiProgen™ EC 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 and
PCT/KR2012/006715.

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 Protein Synthesis Kit @

Components K-7300 (16 rxn) K-7301 (32 rxn) K-7302 (96 rxn) Storage
Cartridge @ 96-well x 1 ea 96-well x 2 ea 96-well x 6 ea 4°C
BIge LA (82e27::§k) (331e27sla(ck) (3'3 53228(*) -
Protection Cover 1ea 2ea 6 ea -

ExiProgen™ EC Protein Synthesis Kit @

Components K-7300 (16 rxn) K-7301 (32 rxn) K-7302 (96 rxn) Storage
Cartridge @ 96-well x 1 ea 96-well x 2 ea 96-well x 6 ea -20°C
E. coli extract 8-tube strips x2ea = 8-tube strips x4 ea = 8-tube strips x 12 ea -70°C
Positive control DNA 1.5mix1ea 1.5mix1ea 1.5mix1ea -20°C

Elution tube and cap | 8-tube strips x2ea = 8-tube strips x4 ea = 8-tube strips x 12 ea -

Storage
The Cartridge (D included in Kit (D contains buffers needed for protein purification which
should be stored at 4°C. The Cartridge (@ 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 is repeatedly frozen and thawed, the efficiency may decrease.

1 BQ-042-101-01
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Specifications
ExiProgen™ EC Protein Synthesis Kit
K-7300 (16 rxn) K-7301 (32 rxn) K-7302 (96 rxn)

Number of reactions

(Up to 16 rxn/ 1 times) 16 32 mxn 96 rxn
Operating time 6 hours

i 1-10 ug
Required sample DNA [Plasmid DNA: 1 ug/kb (Vector), PCR product: 0.5 ug/kb]

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

Precautions
The Cartridges ) 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
B RNQFMH/“-ETM

E.coll extract Master mix X )
TRbocome, kG Amin acids, TP, — / Rll.me%“o%qd% - kel
enzymes etc, Energy sources, salts etc. 000 Translation
Translational
Factors Energy Source
Figure 1. Principles of cell-free protein synthesis system.
4 BQ-042-101-01
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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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Figure 2. Product information related to protein expression and synthesis.
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Product Description

ExiProgen™ EC Protein Synthesis Kit can be applied to ExiProgen™, a fully automated protein

synthesis and nucleic acid extraction system developed by BIONEER, and up to 16 different

proteins can be obtained with high purity within 6 hours by adding DNA.

This product expresses the proteins using a cell-free protein synthesis system and purifies

proteins by the affinity method using Ni-NTA bead and histidine-tag (Figure 3).

By applying protein expression and purification methods to the automated system, the users do

not have to conduct the entire process except for the addition of template DNA, saving a lot of

time and labor. In addition, it exhibits high reproducibility unlike the manual type experiment, in

which different users can obtain different results.

In vitro protein expression
Add DNA
template
UELUE]
Method Incubate at +
30°C for 3hours
In vitro
synthesazed
protein ‘

=

Protein purification

His-tagged protein

(> i
magnetic @ binding to Ni-NTA bead

\

Ni-NTA bead washing

u and elution
magnetic <>

\

] Purified target protein
.‘::

Automatic

Method

ExiProgen™ Protein Synthesis System

Figure 3. Principles of ExiProgen™ system.
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Experimental Procedures

Components Details
1. Cartridges

L2
L1
K2
K1
J2
i)
12
11
H2
H1
G2
G1

2. E. coli extract

0.2 ml
0.2 ml
0.35 ml
0.35 ml

F
F

Ni-NTA magnetic bead

Elution buffer

Buffer for purification of target protein
(Contains 1M 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.

Sample Loading Well

DEPC DW

Master mix

Contains NTP, amino acids, and energy
sources required for protein expression.

E. coli extract included in Kit @ is a cell lysate and supplies T7 RNA polymerase, ribosome,

tRNA, etc., required for protein expression. It is provided as 8-tube strips and 200 pl is

dispensed in each tube.

www.bioneer.com
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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)

9
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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 Protein Synthesis Kit (Figure 4). 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 BpAZGIGIEE Bl ATG Target gene Stop
C-terminal His-tag BpA el iile11=10 RBS ATG Target gene Stop AFAGulEIe]s

Figure 4. Template DNA structures for ExiProgen™ EC 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).

10 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 according to the number of reaction samples from the Kit @ box and
thaw it on ice.
* Note: It takes about 2 hours for the solution to completely thaw. Before use, make sure that all the

solutions are completely thawed.

3. Take Disposable filter tips and Protection Cover out from Kit (O box.

4. Take out the Cartridge @ from the Kit O box.

5. Prepare 1-10 ug of template DNA. If necessary, take Positive control DNA tube out from the

Kit @ box and thaw it.
* Note: Amount of template DNA — Plasmid DNA: 1 ug/kb (Vector), PCR product: 0.5 ug/kb

Example) When using 5 kb plasmid DNA — Use 5 ug
* Note: For optimal protein synthesis, refer to Appendix B. before using this kit and conduct a DNA

concentration screening test. The pBIVT-AcGFP is provided as a Positive control and is

approximately 3.8 kb (28 kDa).

11 BQ-042-101-01
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Protocols

Steps Procedure Details

Example 1) For 1 sample

1. Punch holes in the sealing films of Cartridge @ and @

0

o

°

e e
(0
o

using 6 Hole Punch (ExiProgen™’s accessory)

e 0 @ o ® @

according to the number of samples.

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

P
@
=]
4

BORCERORORCE
e e o o ®
e e 8 e o
e eNe e

e
e

on the required number of samples.

w

Example 3) For 16 samples

2. Add template DNA to row L of Cartridge Q.
Amount of template DNA
y Plasmid DNA 1 pg/kb (Vector)
=D PCR product 0.5 ug/kb
C Negative control Do not add

Positive control 10 ul

* Note: When the template DNA volume is greater than 10 pl, take
the same volume of DEPC DW out from row H of Cartridge @.

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

baseplate completely.

12 BQ-042-101-01
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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.

5. Load Cartridge (@ in the position of (D 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

e Waste Tray are firmly installed, without showing any

! movement.
| |

7. Load Elution Tube Rack (ExiProgen™’s accessory) with
E. coli extract and Elution tube on the Heating and
cooling block (Magnetic part) of the baseplate.

* Note: E. coli extract and Elution tube should be installed on
the Elution Tube Rack in an open state (remove the cap
before installing E. coli extract).

* Note: Please refer to the illustration below when placing
E. coli extract and Elution tube to Elution Tube Rack. E. coli
extract and Elution tube can be used according to the

number of samples and they must be placed on the same

row as punched cartridges.
(Rows in number: E. coli extract, Rows in alphabet: Elution tube)

z :I E. coli extract

:| Elution tube

13 BQ-042-101-01
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» / 8. Place the Protection Cover as shown in the picture on

1;)»)»)\"\"\*\"\ ‘ the Ieft

l,') ST NN
AYPND Lt A L)
@ @@ ididid o

P S R R

ALY * Note: Press down Protection Cover firmly so that it covers

Elution Tube Rack all the way down to the baseplate.

f

9. Place Disposable filter tips in 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.

10. Finally, confirm holes in the cartridges and position of
samples and tips (Refer to the pictures below). Push the

baseplate completely until you hear the click sound, then
close the door.

* Note
Example 1) For 1 Sample Example 2) For 8 Samples Example 3) For 16 Samples

14 BQ-042-101-01
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=) ’
;g_ ExiProgen™

feenennneeen

MENU

UV lamp Setup

— | —
STORE Misc
OFF EET J u

PREP SETUP  EICIEY

Prep Type
Sample SRC : Synthesis

mTEEED
UL

@ Cleor Enter

PREP SETU

25 ul 50 ul 78ul | 100 ul

125 ul | 160wl | 200wl | 250 ul

?:j

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

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

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

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

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

proper protocol.

13. The PREP SETUP screen appears as shown in the

left, and a screen to select the protocol number for each
kit appears. Press ‘902’ to confirm that the following
information is displayed on the screen, and then press
the ‘Enter’ button.

Prep Type: Protein

Sample SRC: Synthesis

14. 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.

15 BQ-042-101-01
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PREP SET_UFT o 15. After the Elution volume selection screen, the screen to

SELECT React tem

e | v select protein synthesis temperature appears. When
using this kit, please select 30°C and press the ‘ok’

button.

CHECK LIST

1. Place the Buffer Cariridge 2
o Builer Cartridgpe 1

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

Prep Type

S‘mp&c “""ﬁ “ click the ‘RUN’ button. After this, the instrument starts
RUN STOP and it takes approximately 6 hours to finish run.

Prep Type: Protein

Sample SRC: Synthesis

L L

Work Gompletion 18. ‘Work Completion’ screen appears when the protocol is

completed. Remove all components used in the

Completely remove all the parts from
ExiPrep and close the door

11 St roemains same work experiment, and choose a desired button.

2 : Do other work

O Fimish * Note: If you want to quit and press the ‘ok’ button, the UV

lamp will be turned on automatically.

16 BQ-042-101-01

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



BiONEER

Innovation - Value - Discovery

19. After taking out the sample rack, Protection Cover can
be removed by using Protection Cover Separation Tool
(ExiProgen™’s accessory).

Take out Elution Tube Rack from ExiProgen™, place it

on top of the Protection Cover Separation Tool.

* Note: When placing Elution Tube Rack on Protection Cover

Separation Tool, the lever must be facing left-hand side.

20. Fix the Protection Cover and Separation Tool so that it
does not move with one hand, and turn the lever
clockwise by 180° with the other hand.

* Note: Rotate the lever until Elution Tube Rack is firmly fixed

to Protection Cover Separation Tool.

21. After fixing the Elution Tube Rack, press down both
sides of Separation Tool. When the lever is pulled, the
Protection Cover rises upwards and gets separated from
the Elution Tube Rack for easy detachment.

* Note: When rotating lever, while holding the Protection
Cover with one hand, pull the lever sequentially to prevent

the solution from splashing in the tube.

i £°%

17 BQ-042-101-01
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Analysis of Sample

After protein synthesis with ExiProgen™, the final target proteins of about 250 pl is collected

from Elution tube. 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 L, K, J, and | rows of Cartridges @ as shown in Figure 5.

; —
— L: Bead sample

16 |
1

~ — K: Unbound sample
1 1 -

B — J: Expression sample
; —

> — |: 15t washing sample
1

16
1

16

:I— Purified protein sample

Figure 5. Samples for each row of Cartridge @.

Expression sample: Samples after expression, but without purification.
Unbound sample: Samples not bound to Ni-NTA magnetic bead.
18t washing sample: Samples after 15 washing step in purification process.

Bead sample: Used bead samples for purification.

18 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.

Components 'i’:f’:veasss;?n"é Us':r’r:’;::/ P;;i;i:c; :rrn%t;;;:\/
Sample 5l 15 ul
4X loading dye 5ul 5ul
Sterile distilled water 10 ul -
Total volume 20 pl 20 pl

* Note: Add 200 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/1%t 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 6).

A B
kD) M 1 2 3 4 5 6 7 8 (kb M E U W P B

66
45

66
45

29 PRy S —y——— 29 — -

Figure 6. Confirmation of SDS-PAGE results for protein synthesis using ExiProgen™ EC
Protein Synthesis Kit. (A) AcGFP protein (28 kDa) purified from 1 to 8 wells using
ExiProgen™. M, Protein size marker; 1-8, AcGFP protein purified from 1-8 wells. (B) Expression
and purification sample analysis of AcGFP protein (28 kDa). M, Protein size marker; E,
Expression sample; U, Unbound sample; W, 15t washing sample; P, Purification sample; B, Bead

sample.

19 BQ-042-101-01
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After protein synthesis, Cartridges and other accessories should be washed and stored as

follows.

1. 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.

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

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

20 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

21 BQ-042-101-01

Revision : 4 (2022-02-14)



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; Gualerzi
etal., 2003).

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
23 BQ-042-101-01
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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 Protein Synthesis Kit (Cat. No. K-7300)
1) Confirm the DNA concentration equivalent to 16.7 times the optimal DNA concentration

identified in the previous experiment, add it to the well of Cartridge @, and synthesize the

protein.

Example) EC Kit expression volume (750 pl) + screening expression volume (45 pl) = 16.7
Optimal DNA concentration through screening (600 ng) x 16.7 = 10 ug
Optimal DNA concentration through screening (120 ng) x 16.7 = 2 ug
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Description Cat. No

16 rxn K-7300

ExiProgen™ EC Protein Synthesis Kit 32 rxn K-7301
96 rxn K-7302

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-Tagfree Protein Synthesis Kit K-7320
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
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ExiProgen™ EC Protein Synthesis Kit

HE 8
ExiProgen™ EC Protein Synthesis Kit @

TEE K-7300 (16 rxn) K-7301 (32 rxn) K-7302 (96 rxn) Storage
Cartridge @ 96-well x 1 ea 96-well x 2 ea 96-well x 6 ea 4°C
Disposable filter tip (82ez7::2k) (331e27;§ck) (3:? ::/(;I;Sck) -
Protection Cover 1ea 2ea 6ea -

ExiProgen™ EC Protein Synthesis Kit @

TEE K-7300 (16 rxn) K-7301 (32 rxn) K-7302 (96 rxn) Storage
Cartridge @ 96-well x 1 ea 96-well x 2 ea 96-well x 6 ea -20°C
E. coli extract 8-tube strips x 2 ea 8-tube strips x4 ea | 8-tube strips x 12 ea -70°C
Positive control DNA 1.5mlix1ea 1.5mlx1ea 1.5mlx1ea -20°C
Elution tube and cap 8-tube strips x 2 ea 8-tube strips x4 ea | 8-tube strips x 12 ea -
B

_n_

Kit @0l ZE Cartridge @Ol= CHE FH 0| AL &l= buffer S0| ZTHE|0] RA0{, 4°C Ol A
2asfjof LI Kit @0 E& &l Cartridge @, Positive control DNA = -20°C 0| A{ 2 2t8}j0fF $hL|C}.

£3], E. coli extract = T7 RNA polymerase 2} ribosome S0| Z&Z|0] =& FA| -70°C 0|3}

2E0M Eag HESHH, HHEHo 2 He|n =Y 4 280 AMotE &= A&
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ExiProgen™ EC Protein Synthesis Kit

K-7300 (16 rxn) K-7301 (32 rxn) K-7302 (96 rxn)
=TS

N 16 rxn 32 rxn 96 rxn
(ZICH 16 rxn/13])
HES A2t oF 6AlZt
o 1-10 pg
| Q&) of
=22 Sample DNA 'S [Plasmid DNA: 1 ug/kb (Vector), PCR product: 0.5 ug/kb]
= Z|C§ 100 pg*

<RI B CHTO) Wt 82 3 YR & YSLICL

kit °| Cartridge @, @& WAt 2¥, Y, 8
Lt

=8 U47| 98l sealingfim 22 L&
=mREof Y, F|E0| RE ZajAg A L

DNase-free, RNase-free 4Ej2 X322
AE|X| YE=E FOISIA|7| HIZfL|C

o
of

o
H2 9 AF2 5 Nuclease S== Protease Of 2|3
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Keum et al., 2006; Kigawa et al., 2002; Ohashi et al., 2007; Villemagne et al., 2006).
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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

35

www.bioneer.com

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



g A 7les

510) M=z o| Chul

[0 my rot A

i —

on ¥° 09 JE

<
o

TALO| CHERE ot
EE= PCR product)Zt
ExiProgen™ ZH|E 0

Hgs sz =

A
™

pS| g

—

ch ol m

HiAl O 2

o 11—

emplate DNAS M| Z=35l= HMEZ2 Manual
AccuRapid™ MEx 3 ExiProgen™ ZH|
ExiProgen™ HNEZ#S2Z Lt+0 FLICE,

g

=

I

0l
T x|

1E

x
=
[e]]
AN

1

SEAFA

o o

(o] ==
N =]

oln

= Jtset 71EF MZF0l L Ct.

ZF 7|E0f| CHet RhMIe

M
=

|2 ExiProgen™& 7H

O|83to Crst A

AELICHANN et al.
Template DNAS A7t H

2 E8H 7IE= M 7KK HE (A 222

1717 %let 7|E, T E X 2 HEHES

HFO| 2 L|O} Z I 0| X| (www.bioneer.co.kr)

ExiProgen™ EC Protein Synthesis Kit

L3S LICt ExiProgen™ 2
180 ZH[YLICEH kN
2 MESHH dAtseR g5

B

x
=

P |
=

|
=

228 23t DNA, RNAE

, 2008; Rungpragayphan et al., 2003).

o
chy 21210

ANzE

H = K
T'__'I'I'Iz!

L CF.
ZEA W=g
&30 Hits2

2 2 "H

hu

=]}
=

[
—

L.

2 &5

FAIZ| BEEFLIEL

36

www.bioneer.com

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



L4

« Value « Di:

"

BiONEER

(0€€2-Y ON "1eD)
Iy sisayuAg
uiejo.d apyinsig-03
wusboidixg

uiejold apynsig

(0Z€2-Y ON "1ED)
1Y siseyiuAs
uisjold aaybe]-03
wuaboidixg

uiejold [einjeN

(0¥€2-M "ON 1€D)
1Y siseyiuAs
urejold JIng-03
wuaboidixg

(edAy onewolny) seuss ,,usboiIxg

(0L¥2-M "ON 1e0) iy uoneziwndo

(0L€2-Y ON 1€D)
WY siseyjuAg
uisjold IXe\-O3
wuaboidixg

uisjoid pabbey-siH

(00€2-Y ON 1€D)
1Y siseyjuAs
uielold O3
wuaboidixg

(0G2.-3 "ON "1e0)
1Y uoissaidx3 uiejold
wpldeynooy

(0822-) "ON 1€D)
1D sisayuAg uisjold
wpIdeynooy

SISaYIUAS uisjold uoissaldx3 uiejold

(edAy lenuely) ssues , pideynooy

sISaYUAS pue uoissaidxg uiejoid

1onpoid Yod

uolssaidx3 uleyold ,,ueboidix3g

(00%2- "ON "1eD) Uy ajejdwia)
H0d ssaudxoid ,,usboidixg

VNQ @1ejdwa] jo uoneledald

VNQ pluse|d

\ 4

((

(0G€Z "ON 18D) L-193 J0)08A 1AIgd

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

37
www.bioneer.com




ExiProgen™ EC Protein Synthesis Kit

HE e
ExiProgen™ EC Protein Synthesis Kit= AtAtS| MAtas CHHA oHd Sl sAb =& FH|Ql ExiProgen™
of d8% == A0, DNAE H7I5tH 6A7H O[LHO| %|Cf 16T 2| ME CHE CHHAZS N&E 2 S

% L,

2 HE2 FAMZ CHEE otd A[A-E 0| 8¢l CHAEZ ZH S, Ni-NTA bead?t Histidine-tag2 Ol
8% Affinity YHOZ TS YHTLICHAEY 3)

CHH A 2ol R YN YYE XSS A2 HEAFAH, FUAE Hools HAIE MAT TA
Y HEAIE +ASHA] ot E[7|0f B2 Azt =SS 2ofd 4+ AFUCH Lo, A0
Ch &olst 20tE ¥E & U= Manualtype| &t Ha|, 2 MIS LIEFRLICH
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In vitro protein expression Protein purification
Add DNA
template \ —
- His-tagged protein
€1 binding to Ni-NTA bead
magnetic <&
ELUE] ¥
30°C for 3hours Ni-NTA bead washing
[N and elution
magnetic <>
sy,',r;,:gged o Purified target protein
protein |
»

Automatic

Method

ExiProgen™ Protein Synthesis System
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38 BQ-042-101-01
w.bioneer.com Revision : 4 (2022-02-14)



BiONEER

« Value « Di:

Al
=

ngt

H}EH
od

TEE A
1. Cartridges

Ni-NTA magnetic bead

Elution buffer
X CHEE HHE buffer

(1M imidazoleg Egstn AU3)

Binding/Washing buffer
Ni-NTA magnetic bead0i] THHZE LWH E0|

re & U By HFM, 2F oyl

g 2, MY (22 MAH) A

L2
L1
K2
K1
J2
i)
12

Sample Loading Well

|_|_I

H2 0.2 ml
DEPC DW
H1 0.2 ml

G2 0.35 ml Master mix
G1 0.35 ml | CHHEL W3 Al Q3 NTP, OfO| it
(o]

2. E. coli extract

Kit @2 #HEQ E coliextracte AMX Doz Tz o
polymerase, 2|2&, tRNA S5 553 FMH, 8-tube stripsZ =
UG LILE

=2
!
o
rot
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o

St T7 RNA
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ExiProgen™ Baseplate X

Cartridge © position

Cartridge @ position

Disposable Tip Rack

Waste Tray

Buffer Cartridge 1

Disposable Tip Rack

J

ExiProgen™ EC Protein Synthesis Kit

Heating block

Waste Tray position

Heating and cooling block
(Magnetic part)
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« Value « Dit

ck

M

Template DNA =H|

ExiProgen™ EC-Maxi 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 THL|ICHE 4).
CESH target gene 2 7HAl R E(ATG)I SZ AE(TAA, TAG, TGA)S 7HX| 1 Qlofof 8lH, MK S
Q5t0] 5 ZCh E= 3 UCHY| 6x histidine tag & 7FX| 1 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

13 4. ExiProgen™ EC-Maxi Protein Synthesis Kit 0 H&& |8t template DNA 2| =,

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

CHHE 2 2|0%t5H7| 23 = DNA 2| MEO| E. coli Z=0 Z[X2tE|0f RAO{OF SO, DHOf
FAE XA QR AeE A2 GALS| Gene Synthesis Service & SollA S ESHA = UAESLCH
(Trotta, E., 2011). EE3F, SALQ| in vitro translation -8 vector @I pBT7-N-His vector, pBT7-C-Hi

vector Of| cloning & &EiZ MIE4 = A0, 1 WEH HE JtsTL|Ch RHMS '—Hﬂo

S 1| 0| X| (www.bioneer. co.kr)S XtZ=SIA|7| HFEFL|CE,

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

A AE W FH|AE
1

—
HtA O A Cartridge @2 7HLHO] &=201A OJ2] =QL|C}.

A
e
C
il

@
2.Kit @ A0 A E. coliextract & 2HS sample 2| =0 A JHLH O] ice KA FHDS
2: 80| S O, O 2A17t0] 2RELITH AR H, E 80| 2HY| 52 UG YIS

AFESHA|Z| HEBFLICH
3.Kit @ EtA0|A Disposable filter tip 2t Protection Cover & 7HL{O{ =H|8tL|C}
4. Kit @ BtA0M Cartridge @S HU O =H|EHL|CH

5. Template DNA (1~10 ug)S TH|ELICH. 2%t AL, Kit @ 2A0|A Positive control DNA tube &
THHO SYLICH
* & 1: Template DNA 2| & - Plasmid DNA: 1 pg/kb (Vector), PCR product: 0.5 pg/kb
GllAl) 5 kb 37[2| plasmid DNA & A3t 4% — 5ug ALE
* B Ao T S AStAlE HR0|E kit AF8 M, £2 B.Z 1510 DNA SE screening

S
MHES M3MSIA|7| BFEfLICE Positive control 2 pBIVT-AcGFP 7t M-S &M, 2F 3.8 kb (28 kDa) & L|Ct.

42 BQ-042-101-01
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« Value « Di:

nz
ot

ok
L]

THA|

OlAl 1) Sample 174

o o @ @ @ @

e
||

n
=
e
e
e
o
A
o
.

e
e o
e e

/o e |

®
hJl

||
()
| |
.
| |
L)
||
(]
| |

o o o @]
Ne
e e
| o e

MIFEZX

1. 6 Hole Punch (ExiProgen™ FH| AAM A 2[)E 0|88}
sample =0 27| Cartridge @2t @2l sealing film O
THZ £0| FA|7| HFEL|CH

o: ._|§ J3eg #1810 Sample =0 XA sealing film Of
HE $0! FA|7| HELCL

2. Z} template DNA S Cartridge @2| L 0| & 7I5IA|7|
HFEFL|CF.

Template DNA &

Plasmid DNA 1 ug/kb (Vector)

PCR product 0.5 yg/kb
Negative control Do not add
Positive control 10 pl

* &tn: AME L] template DNA 0] 10 ul O| &Y 42, Cartridge
@2 H&0|Al DEPC DW £ sample o] £I|2HZ #{™ EL|C}

3. ExiProgen™ ZH[2| 2
ot ok

@11, baseplate & Y22 24X
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ExiProgen™ EC Protein Synthesis Kit

4. =Xt @7t MO0Zl X|0f Cartridge @& ZAISHA|Y|
HFEfL|CF
* F1: Cartridge @2 L 2 MX Heating block 2222 7|9
20 At =, 2 0FO| Z[R}=X] ZQISHA|7| HEEFLICH

5. XA @0| £0{Z X0 Cartridge @S T25HAI7]
HHEFLICE.

* F1: Cartridge @ &% |XI0|= Cartridge 18 S 2T M2

(=] - =
YO AZ0| ASLICH M2t Cartridge 2| 2% HEH SE
2, 22% M2 =8N 7|31, Cartridge 7 25| =X
2HQISHA| 7| HEEHL T

6. Cartridge @2F @2 25 F&ot 2, AO|0| Waste Tray £
ZASHA[Z| HEEFL O

* X1: Cartridge @ — Cartridge @ — Waste Tray ©=A1S X|F A
TS 2, 252X %10 M2 DYl ZRAEX],
SHOISHA| 7| HFRL|CE.

7. E. coli extract 2t Elution tube & %%+t Elution Tube Rack
(ExiProgen™ ZH| N AM2|)S &H| W baseplate 2

Heating and cooling block (Magnetic part)0il & %tSHA| 7|

HFEf LTt

* &3: E. coli extract 2+ Elution tube
HASEA| 7| HERFL|CHE. coli extract
RIABIAI 7] BFRELICH.

* Xt31: Elution Tube RackOf| E. coli extract@} Elution tubeS % %tst

= =

Alofl= ofgfel J8S Fuasto] ok X0 ROF FA|7]

=

g2l MENZ rack Of
x

o
SE M cap 2

rr fr

BFEFLICE. E. coli extract2t Elution tube= sample2| 7i==0f
5‘<*-’F-01 AHESHAIH ELICH &£ X|= Cartridge2| &2 ‘21t
O EHAFSIA|DI = L|C}.

N
rlo
mQ

e T A

(ZXHL: E. coli extract, Y& Elution tube)

:l E. coli extract

:l Elution tube

44 BQ-042-101-01
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« Value « D

a

O Al 1) Sample 1 74

8. 2= 121t Z+0| Protection Cover & A AHgtL|Ct,

=
* &1 Protection Cover = baseplate $|0| Al Elution Tube Rack =&

HE & AUA=F 27X ZoiM FEEL

9. Disposable Tip Rack 0 Sample 2| 7i=0f & Tip &
ROA|7| HFELICE,
* &1 Tt Cartridge 9| &2l Zap 22 <20 t
L|Ct. EEDH Cartridge 2 =Xl %2 FO| 433t= {IX[0= ti

o

= =X| OHAlZ| BEEHLICL

ZXOR Cartridge, AlE W Tip 2 X7t LX|SH= X
SHOIBHL|CH (Of2ff &2 &ISHA|Z7| HiZfL|CH) fIX|7F &
X|5l™ Baseplate & 2U0f Y1 &

Aa|7F g m7HK|

10. %=

e

o
=
baseplate = 10] @2 A|7| HREfL|CE

ru':'r-|

G Al 2) Sample 8 7i GlAl 3) Sample 16 7H

45
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ExiProgen™ EC Protein Synthesis Kit

11. ExiProgen™ ZH|o| M-S 7|1, ‘Press to start HHEES =

2 FA|7| HHELICE ‘start HES FE2H, &F
O| ExiProgen™ $}HO| 11 A3 E H7t 7
§|.D:|O§ '-'|O-| 7|-|_||:|._

* FA: 0] IE2 FHIQ X Y, Z F US =73 ot=
O CIEStH2 2 HO7HK| e 2

ST O

NN, ASHMHZ AZSHA|Z| HERFLICE

rl

C}. OFOF XA}

=

il

o
Hlo| MY

12. MENU ZtHO|A| ‘Start HES £2H

I=
HU
Hm
M
o
>
Ju}
et

= Qe OFS stHe =z Hof L,

=] =] "%
PREP SETUP [9]0]2] 13. = 3}HIt 20| PREP SETUP 3tBHO| LIEFLLTD, 2+ 7|
Prep Type

i
Sample SRC : Synthesis EO” o %OI‘E EEE_‘E_ I_EE MEHSE &~ OIE §|'D:|O| L‘I‘

— =2 T

mEeEmeD EFEfLICE 017|01IA1 ‘902’2 =2 3tHO|A Ofzfo| LHEO|
LIEFLF=X] 22l

20l 2, ‘Enter’ HE=S =2 TA[7| HHELCH
Prep Type: Protein

Sample SRC: Synthesis

PREP SETUP

SELECT ELUTION V 14, ZIZEZ ME = Elution volume & MEHE = QU=
25ul | 50u | 78ul | 100 ul SIHO| LIEFEL|CE Ol= SHA == A AIRE|E HOE,
125ul | 150 ul | 200l | 250 u 2 7|E A EAI0e 2HIZ okHESZ =5 LS CHAZ

O[55tA[7] HEEfLICE.
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« Value « Dit

PREP SETUP

SELECT Reaction temperature

InT | 14T

CHECK LIST

1. Place the Buffer Cariridge 2

bie Tip Rack
5. Place the Waste Tray

Running Mode

Prep Type
Sample SRC : Synthesis

STOP

L L

Work Completion

Completely remove all the parts from
ExiPrep and close the door

1 1 St remains same work

15. Elution volume MEH St = CHEHE ShY Al 25 MEY
gt = e FHHO| LIEHHLICH & 7|E AMZ A0 30°C
£ MHESA Z= ok HES =28 FAI7] HHEL L

‘ok HEZ 521 ¥A| | HREFLCt

17. Zt=1} 20| ‘Running Mode’ 3tHO| EEH X|FHOo 2 0Of
2o E2 Holstdl =, 'RUN' HHES =2 FA|7| HFEL
Ch O] =, ZH| 7ts0| A[ZElD oF 6 AlZH 2R E LT}

Prep Type. Protein
Sample SRC: Synthesis

18. ZEEZ HAHO| 2tEZE[H ‘Work Completion’ 2™
HLICH Ao A8 BE RLES MAHSH =, |SHA|

=] =]
= HES =2 FAI7| HELOL

2 : Do other work =
*®I: L SIS ALY OKHES F2AIY, UV lamp 7t 7HE
g LC
47 BQ-042-101-01
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ExiProgen™ EC Protein Synthesis Kit

19. Sample rack 2 A4l =, CtZ2| Protection Cover

Separation Tool (ExiProgen™ ZHH| HA|A2]) ALE EHEHO

(2t Protection Cover 8 MY = UL LICH

ExiProgen™Of|A{ Elution Tube Rack & 7HLiO{ Protection

Cover Separation Tool 0| & AtetL|Ct,

* Xt: Rack &% A| Separation Tool 2| #H 2|X|7} %0
RAO0{OF ghL|Ct,

20. ot £9 2 Protection Cover 2} Separation Tool O|
St £0Z HHHE

=20|X| =& 1Fst, CHE
AAgsto 2 180° =& LICH
* F1: Elution Tube Rack O] 78 E U{77HX| ZHE A|ALZC=
F&9%| S2{0F L Ct

21. Elution Tube Rack 11780| &tE | M, Separation Tool 2|

¥Z ZHO A= YHE GASLLC YHE Z7[H
Protection Cover 7} ¥Z 22 22t Rack It 22|/ 0f
A MAHE = JUSL|CH

M3 2 TS A
SEfOIN RF, 2

Q=

—

(= = o
SHO| Fl&= M2

F-‘?i

rotection Cover & &2

=AHez GAFH tube LA

40
&0
9|

2P
S

o]
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« Value « Di: 'y
=
Sample &4
ExiProgen™ ZH|Z 08¢ CHfT $40| B &, 55 2X CH4TS Eiution tubedlA 3|40H4l
T on, X FoH2 of o|=gLCt CF %|F CHMA Zo0{&= Ni-NTA magnetic

o 2 H
— =
bead’} Z&|0 AS = UA2L AHESHAIE E LT

; -
— L: Bead sample

16
1 =

i — K: Unbound sample
1 ==

P — J: Expression sample
; =

e — |: 15t washing sample
1

16
1

16

:I— Purified protein sample

% 5. Cartridge @2 Zt @W'¥ sample.

« Expression sample: THHZE 25 sample.

+ Unbound sample: &3 sample® Ni-NTA bead0 Z22A|ZI 2| ASH(beadlf| ZTSHA| U2 T
HAS ZEsts 8A)

1)
+ 1stwashing sample: THE#E X Al, 1A} washing 22| 4S54,

+ Bead sample: THHE X Al, AFEEl bead sample.
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ExiProgen™ EC Protein Synthesis Kit

Zt sampleS2 SDS-PAGEZ Edf| dt= CHHEO| $HM0| MHZ O| R =X &l £ QUSL

C}.

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

=X Expressif)n/Unbound/ X|E CHHE sample/
15t washing samples Bead sample*
Sample 5l 15 ul
4X loading dye 5ul 5ul
g2 & 10 pl -
Total volume 20 ul 20 pl

* P

|0

200 pIe| ZESF4+E 7IEZ|X| LW Bead sampleO] ZEE|0] U= welld 7t pipette2 O| 28| &£

E.?J = samplingStA| 7| BFEFL|CH

r}or I-_I

5]
2. &H|3 loading mixtureE 95°CO| M 5~10=7t EX2|E SHA|7| HFEL|CE

3.10% == 12% SDS-PAGE gel [10 x 8 (cm), 10-well]0fl Z} sampleE2 o}7|2t 22 Y2 loadingst
A2, running SHA|Z| HHEFLICE
» Expression/Unbound/1st washing samples: 5 pl/well

« X|F CHEA sample/Bead sample: 10 pl/well

4. Coomassie blue SUOE F4 U Hsol BN CHETO| 31y RS SOIBLCKIY 6).
A B
(kDa) M 1 2 3 4 5 6 7 8 (kD) M E U W P B
66 66
45 45
29 [ Sy ——— 29 —

13 6. ExiProgen™ EC Protein Synthesis KitS St THHZE gd &0lg 9|3t SDS-PAGE Zil.
(A) ExiProgen™& O|&3}0 1~8 welll A FXEl AcGFP T ZE (28 kDa). M, Protein size marker; 1~8,
1~8 wellof| Al X El AcGFP THHA (B) AcGFP THEE (28 kDa)2| #ad U HH| sample &4

M, Protein size marker; E, Expression sample; U, Unbound sample; W, 15t washing sample; P, Purification
sample; B, Bead sample.
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Innovation - Value - Discovery

x
T

ot

190l

mp

th 2, Cartridge X 7|E} FH| HMAME|= ChEah 20| MY = HESIAIEH FLC

1. Waste Tray 3! Disposable Tip Rack

Waste Traye tray 22| 8U2 HE|L SEE= S0 W2 F 20% OEH22 FeiM H2 =, B8
St EL|Ct EESH Disposable Tip Rack2 2x==0| 20 UX| A2 A0 OACHE E2SHA|D,
ook 250 22 420= 20% OE=22 #eM @2 2, EHSHH gL

2. Cartridge @, @
830 Lt H2 CartridgeE2 F32 22 MEHE Cartridge @2 4°C, Cartridge @& -20°C

of Ztzfo] 2&=0f A ESHA|Z7| BHELICH
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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

DNA O|E7 == 745 DI

—.—_

5|
Iz o
428 =H

7|E Yo BE AY U FHES HEYSHE 220
A HESHA|7] Hi2tH, £3| E. coli extracte HHE A

E.
o2 2|1 =O0|X| FEE FOSHA|7| HHELICEH

z
12
10
HT
it
0z
Z
i Lt

2. Positive control THHZE 2 SHdE|Lt, SHCE A0 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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Innovation - Value - Discovery

3. B3 STl BMO| B2 FS.
2ol JERTE

DNAS| =7 %2 ZR0|= tHEol do| &
X %S = USLICH Azeorso 20| 1.7~2.00| 1,
Azozzo 40| 1.5 0|42l DNAE AESHA|l= A2 @
ol =Lt
Template DNA2| HE7t2H0i| h2tA CHME Ol ohd 2t
of X}O|7t U2 #= USLICH CHHE kol Sof
Template DNAS| & 7}&k £ fdiMs HEo| HA EH screeningS Sl
HO| DNA S5 Z%E% 2, CHE gHE S St
HHEFLICH (%5 B

Template DNAZ|

Template DNA2| =&

rot

S )

N
>
e
o
rn
o

<
kU
rn
bt
A
ot
<

oY 09

Jo
m
£

o

ot
0%
°
mn

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

Ay o
mjo $0
ooy
o4
el
n py M
L]
= M o
o bt
1
ot
T.

Histidine tag®] S/X|0f e} 2X CrEo| w0

MoffE = JASLICH 2 CHEE g0 g
Histidine tag2| 2|%| FA| @2LE 3% 2 g Al R=E

OfM EM 7t =X %= 227t 42 = ASLCL

o[2{gt 87, tage| ?IX[E HBSIA|Z| HHELICE

1]

4, 5 chlXo| 2 T solubility?t %2 AL,

sz Uy

0x
=
>

0

E. coli extractE O| &%t FA|ZE THHE of

rr

Post-translational modification® ZR2 2 o} 0l M= glycosylation, phosphorylation &1} &2
CrefEIO] AL post-translational modification0| Z 3t CHeHZl St

| 27ts&HCt

@]

mo ox
o

i}

=

bal

o

0| gH2 LIEY| YohM Y 22
5 xZHo=2 HNE £

=
—
2 Hits

ra
1T
A
fuiot
0x
)
am
oz
10)
>
i
Mk
fo
Hu
Of
rir
oY
o mX on mo

M

ot

for

%

mo

for

o
12 nH
oF o |-|'|_| 1
0
oo qr
ox
B o
=2

ot
Ry
o

m
=

p| El-}g %EE LIx 7:74|__|_ |:|-HHXI9| foldingg

CHEH Ol solubility?t 2 OFA] aggregationO|

H‘|

= =
QtF & chaperone THAES 79 & g E o
Ch ™, solubility7} EHAHE 7H5440| 9U&LICHFrydman
et al., 2001; Gualerzi et al., 2003).

53 BQ-042-101-01

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



ExiProgen™ EC Protein Synthesis Kit

25 A: pBIVT Vectors

I-A|.9_| —'f'—kllE |:H:|_||-|x| SEM A

= [
9|E()-|| X-I.Q. 7|- St

on

= =
LICE & vector MEO|&= & ZFCQ| plasmid?t Z3E|0| A0{, N-ZE
CHO 25 6x histidine tagging®| 7Hs3tH, =& of2fet Z& Lt

o d

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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CHHT B0 KHO|7h S 4 ABLICH Template DNA = 37|92 20| S50 mE e
A %, ExiProgen™g 0|83+ CHE B4 SHAIR AXo| CHHY o

screening & HX
o

= A
ZIE YoM 4+ 9

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

—

3) IS EUS S 30°C AN 3AIZH SO B AYLICEL

s
o
o
H‘|
i
for
i)

4) SDS-PAGE € SdliA %|EQ

2. ExiProgen™ EC Protein Synthesis Kit (Cat. No. K-7300)
1) O|T 2 Sl &2lst 2[H DNA 52| 16.7 Hi==0l siE35t= DNA =& =QlI5t0]
Cartridge @2| SHE well Off H7ISt £, CHHAZS shdetLCt.
Ol Al: EC Kit 231 =& (750 pl) + screening &d 25 (45 ul)=16.7
%M 2| DNA SE (600 ng) x 16.7 = 10 ug
St XM 9| DNA 5% (120 ng) x 16.7 = 2 ug

Screening 2 £3%t
o =
= o

g
Screening
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HNEZ
16 rxn
ExiProgen™ EC Protein Synthesis Kit 32 rxn
96 rxn

HEZB

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

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-Maxi Protein Synthesis Kit

ExiProgen™ EC-Tagfree Protein Synthesis Kit

ExiProgen™ EC-Disulfide 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 Protein Synthesis Kit

Cat. No

K-7300

K-7301

K-7302

Cat. No

K-7250

K-7260

K-7270

K-7280

K-7400

N-8229

N-8230

K-7410

K-7350

K-7310

K-7320

K-7330

K-7340

K-7220

K-7240

KA-3001

S-2041

$-2500

A-5041
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