BIONEER

Innovation « Value + Discovery



ExiProgen™ EC-Maxi Protein Synthesis Kit

User’s Guide

\/ 8

Version No.: 2.0 (2016-02)

Please read all the information in booklet before using the kit

Bioneer Corporation
8-11, Munpyeongseo-ro

Daedeuk-gu, Daejeon 34302
Korea

Tel: +82-42-930-8777
Fax: +82-42-930-8688

Email: sales@bioneer.com
www.bioneer.com



Safety warning and Precaution

ExiProgen™ EC-Maxi Protein Synthesis Kit is developed and supplied for
research purposes only. Certain applications possible with this kit may
require special approval by appropriate local and/or national regulatory
authorities in the country of use.

Wear appropriate protection when handling any irritant or harmful
reagents. The use of a laboratory coat, protective gloves and safety
goggles are highly recommended. For more information please consult
the appropriate Material Safety Data Sheet (MSDS).

Warranty and Liability

All BIONEER products undergo extensive Quality Control testing and
validation. BIONEER guarantees quality during the warranty period as
specified, when following the appropriate protocol as supplied with the
product. It is the responsibility of the purchaser to determine the suitability
of the product for its particular use. Liability is conditional upon the
customer providing full details of the problem to BIONEER within 30 days.

Patent

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

Trademark

EX/P/OQQNTM is trademark of Bioneer Corporation.
Copyright © 2012 by Bioneer Corporation, All rights reserved.
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1. Introduction

Proteins are one of the essential components in the vital reactions /n vivo and
in vitro, with various functions as enzymes, hormones, and structural proteins.
The research on the roles and structures of proteins has been done actively in
the post—genomic era, starting with the production of proteins of interest by
using recombinant DNA technology.

In order to produce recombinant proteins people generally transform various
host cells, such as £. coli, yeast, and mammalian cells with a vector that
contains a piece of DNA necessary for the expression of a target protein. The
transformed cells that demonstrate a stable expression of the recombinant
protein are selected by the selection marker co—inserted into the host cells with a
target DNA. The recombinant proteins are produced during the culture process
of the selected transformed cells and after the culture collected and purified
from either the cell lysate or the culture solution. The whole process of cell-
based protein synthesis comprising from recombination and transformation up to
purification is usually a tedious and labor intensive job. Additionally for the toxic
proteins to the host cells it is very hard to express those proteins in a cell-based
system. Therefore those toxic proteins are obtained through repeated trials and
errors under various conditions, which takes several days or even several months.

To overcome the limitations of cell-based system, a cell-free protein
expression method and its related products have been developed to accomplish
protein synthesis inside a reaction vessel in a short period of time. This method
only requires to add cell lysate and template DNA, either of an expression vector
or a PCR product, to protein expression solution that contains amino acids,
nucleic acids and energy source in the reaction vessel. Then the target
recombinant protein is expressed during a reaction at appropriate temperature.
This method has the advantage of quite shorter processing time, over the cell
based method, as well as of expression of toxic proteins to the cells.

The cell-free protein expression method has been used in functional research
on new genes and comparison studies on functional activities of various mutant
proteins. It also has broad applications such as research on the mechanism of
protein—protein interaction and on the active site of proteins.

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

Bioneer has developed the ExiProgen™ that combines cell-free protein
expression system and highly efficient purification system. The ExiProgen™
expresses and purifies various proteins within a day in a fully automated fashion
and provides the target protein with high purity and amount of from micrograms
up to milligrams. Furthermore, the ExiProgen™ can extract DNA and RNA from
various biological samples within an hour.

The ExiProgen™ expressed a target protein from a template DNA and reagents
provided by Bioneer and purifies the expressed protein using affinity reactions
between the Ni-NTA magnetic nanoparticles and the 6x histidine tag attached at
the end of the protein. The entire process of expression and purification is
automated. The only requirement is to construct a user’s own template DNA and
to install a protein synthesis kit in the ExiProgen™.

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

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

3.1. Overview

ExiProgen™ EC—-Maxi Protein Synthesis Kit generates protein automatically
through Bioneer's ExiProgen™ instrument, up to 500 ug per reaction of
protein with high purity. All the processes of protein expression, purification
and dialysis of target proteins are completed in one day and the final target
protein is collected in storage buffer.

This kit shares the same principle of cell-free protein expression and Ni—
NTA magnetic bead-based protein purification with the ExiProgen™ EC
Protein Synthesis Kit. But one notable feature in the ExiProgen™ EC-Maxi
Protein Synthesis Kit is a higher protein yield, which is accomplished through
continuous supply of energy source required for protein expression. The
principle is shown below.

lncubatm

___./
Deletion of Amino acid and
Dialysis tube & . ) Energy source

= K e, -

=] ., : =
Protein —p
Expression |
Mixture = L

U‘ Amino acid and e

Energy source g

~ e
¢ ~II
Addition of Amino acid and
- Energy source

o ~ s L T
el e
x
., e I
(T L

5 BQ-042-101-05
www.bioneer.com Revision : 2(2016-07-04)



ExiProgen™ EC-Maxi Protein Synthesis Kit

3.2. Prepare of template DNA

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

Figure 1. Structure of template DNA

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

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

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

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

For cloning of a target gene, one can use pBIVT vector from Bioneer,
which is a protein expression vector for /n vitro translation (Cat. No. K-7350).
A detailed explanation on pBIVT vector is provided in Appendix 1of the
manual. pK7, pIVEX, and pET-series vectors could be used for this purpose.

In order to obtain the maximum amount of synthesized protein, it is
recommended that the DNA sequence of target gene be optimized to the
codon usage for E. coli. Bioneer provides Gene Synthesis Service to a
customer if the target gene is not optimized to £. col/i. Throughout the
service a customer can get codon—optimized target gene cloned into pBIVT
vector (or other /n vitro translation vector a customer selects). Please refer
to Bioneer's homepage (www.bioneer.com) for more information.

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

ExiProgen™ EC—Maxi Protein Synthesis Kit @

Cartridge @ 96 well x Tea Store

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

Protection cover 1 ea Room temperature

ExiProgen™ EC—Maxi Protein Synthesis Kit @

Cartridge @ 96 well x 1ea

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

Master mix 8-tube strip (Violet) x 1 ea Store at -20 ~ -
DEPC DW 8-tube strip (White) x 1 ea 70C

Storage buffer 35 mL x 2 bottle

Positive Control DNA 1.5mL tube x 1 ea

EX/PfogenTM EC-Maxi Protein Synthesis Kit consists of Kit M and Kit @.

The Kit @ includes Cartridge @, Disposable filter tip, Dialysis tube, and a
Protection cover. Cartridge @ contains buffers to be used for protein purification
and should be stored in a refrigerator (4—8°C) along with Dialysis tube.

The Kit @ includes Cartridge @, Master mix, DEPC DW, E. coli extract, Storage
buffer and a tube of Positive Control DNA. Cartridge @ contains Feeding
solution for protein expression. The Kit @ should be stored at —20°C or below,
and E£. coli extract is strongly recommended to locate at a =70°C deep freezer.

The Cartridges of this kit are covered with 3—-ply sealing films in order to prevent
cross—contamination, evaporation, or leakage of solutions inside. All of the
plastic products and buffers in this kit are provided under Nuclease— and
Protease—free condition. Please be careful not to contaminate any part of the kit
with nucleases or proteases.

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

3.4.1. Cartridges

Ni-NTA magnetic bead

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

Binding/Washing buffer

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

Autoclaved DW
; Distilled Water for tip

D

L2 1
L imt Feeding buffer
K2 1mL = ; Buffer for protein expression to be
K1 1mL added t.o the reactiop mixt'ure.
It contains NTPs, amino acids,

)2 O and energy source etc.
J1 1mL
12 imL

T Storage buffer
o ; Buffer for removal of imidazole
H2 1mL and storage of final target protein
H1 1mL
G2 imL
G1 imL bl

8 BQ-042-101-05
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3.4.2. Other components

A. E. coli extract
The E. coli extract in the Kit @ is a cell lysate which includes T7 RNA polymerase,
ribosome, and tRNA required for protein expression. It is provided as an 8-tube
strip, and each tube contains 130 uL.

B. Master mix
The Master mix, which is also in the Kit @, includes NTPs, amino acids, energy
sources and salts required for protein expression. It is provided as an 8-tube
strip, and each tube contains 220 uL.

C. DEPC DW
It is used to adjust final volume of protein expression solution. It is provided as
an 8-tube strip, and each tube contains 130 uL.

D. Dialysis tube

Dialysis tube, which is specifically manufactured by Bioneer, is used to supply
the protein source materials from the Feeding buffer to the protein expression
solution, and to exchange the purification buffer to Storage buffer after
purification of a target protein. It is provided in 20% ethanol and individually
wrapped can be used as many as needed. It is required to remove 20% ethanol
and rinse out with distilled water once before use.

E. Storage buffer

Composition of Storage buffer in the Kit @ is as follows;
50mM Tris=Cl (pH7.6), 100mM NaCl, 1mM DTT, 0.1mM EDTA,
0.05%(v/v) NaNg, 50%(v/v) glycerol

Please add 1 ml of the storage buffer provided in two separate bottles in the kit
to each well of G1 to J1 in Cartridge® right before the use. When necessary, a
user may construct another buffer with different composition and use it instead
of the storage buffer provided by the manufacturer. Just keep in mind that a
user’s own buffer should contain 10% of glycerol not to overflow out of the
Reaction block.

9 BQ-042-101-05
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3.5. Experimental procedure

3.5.1. Preparation of experiment

Supplies
; latex gloves, forceps, sterile distilled water in squeeze bottle , scissors,
micropipettes, Reaction block (provided with the ExiProgen™ instrument)

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

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

® Prepare the Reaction block.

@ Take out twice as many Dialysis tubes as the number of samples, remove
the 20% ethanol solution and rinse out the inside and the outside of the
tube with sterile distilled water.

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

located in the row B .

4 Protein Expression Section

<4 Dialysis Section

® Take Disposable filter tips and a Protection cover out of the Kit ™.

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

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

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

@ When using Positive Control DNA, take out the Positive Control DNA tube
from the kit®@ and thaw it on ice.
note) The pBIVT-AcGFP of about 3.8 kb which corresponds to 28 kDa

size of protein is provided as a Positive Control DNA.

® Prepare protein expression solution using pre—thawed £. coli extract,
Master mix and DEPC DW. It is neccessary to spin—down each tube with
a microcentrifuge and then mix with a pipette before use.

Positive Control Sample
Template DNA 6 uL X ulL
E. coli extract 120 uL 120 uL
Master mix 210 uL 210 uL
DEPC DW 114 uL (120-X) uL
Total 450 uL 450 uL

Note) The amount of template DNA, in microgram quantity, can be
determined as follows.
Use 0.6 pg of plasmid DNA per kb (kilobase) of that DNA, in
proportional to the size of the DNA. (For example, 3 ug of plasmid
DNA is appropriate for 5 kb—sized plasmid DNA).
If you want to get the maximum amount of protein, please refer to the
Appendix 2 for further information.

@ Remove water completely from the inside of Dialysis tube in the row A of
the reaction block, then add protein expression solution.
® Cover the Protection cover on a Reaction Block.

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

® Punch holes in the sealing films of Buffer Cartridge ® and @
using a 6 hole punch before installation of the Cartridges on the
ExiProgen™ instrument, and add the Storage buffer on G1~J1 rows
of Cartridge @ (Refer to the page 8~9).

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

Example1) For 1 sample Example 2) For 8 sample

P~y

@® Install the Buffer Cartridges and related components on the
ExiProgen™ instrument as follows;

1. Open the door of Ex/ProgenTM instrument, pull
out the Base Plate completely.

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

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

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

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

4. Install Waste Tray between Cartridge @ and @.

* Follow the exact installation order of Cartridge
@ - Cartridge ® > Waste Tray. Ensure that
the Cartridges and the Waste Tray are firmly
installed, without any movement.

5. Install the Reaction Block on the magnetic part
of the Base Plate (see the left figure).

* Ensure that the row A of the Reaction block
is located toward the two Cartridges (inside) and
the row B toward a user (outside).

LN
1008000 ¢

6. Load as many Disposable tip(s) as the
number of samples into the same location of
column with punched hole(s) in the row B of
the Disposable Tip Rack

= Ensure that 1) tips are located at the same
columns with the punched holes of the
Cartridges, and 2) there should be no tip at
the columns which will not be used.

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

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

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

Soon the ExiProgen™ screen with moving
scroll bar appears, and after a short period of
time it moves to the ‘MENU’ screen.

Press to start

The short pause is for the initialization
process of the instrument. If it does not move
to the next screen, turn off the instrument and
call the customer center for A/S.

|4
; ™
P ExiProgen

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

3. In the PREP SETUP screen shown as left,
input ‘903’ of protocol number. Ensure that
the statement

Prep type: Protein

Sample SRC; Synthesis_Maxi
appears on the screen. Then select ‘Enter’.

14 BQ-042-101-05
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PREP SETUP

25ul | 50ul | 75ul | 100ul

125ul | 150 ul | 200 ul | 250 ul

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

* This step is for nucleic acid extraction only.

5. Choose ‘30C’ and ‘ok’ to go to the next
step.

CHECK LIST

the jge 2

6. Ensure that everything is correctly installed
following the CHECK LIST, then choose ‘ok’. If
not, make an appropriate change.

Prep Type: Protein
Sanple SRC: Synthesis_Maxi

P

RUN stor

24:45:07

Work Completion

Completaly remove ail the parts from
ExiPrep and c}

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

7. In the Running Mode screen shown as left,
ensure that the statement

Prep type: Protein

Sample SRC; Synthesis_Maxi
appears on the screen. Then press ‘RUN’ to
initiate protein synthesis.

‘Work Completion’ screen appears when the
Maxi protocol is completed. Open the door
and collect purified proteins. Remove all
components used in the experiment, and
choose 1, 2, or OK;

* UV lamp will be on automatically if ‘ok’
button is selected to finish the use of the
EX/P/OQE’UW .

15 BQ-042-101-05
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3.5.4. Analysis of sample

After the synthesis of protein using the ExiProgen™ instrument, the final
target protein in about 220~230 uL of Storage buffer is collected from the
Dialysis tube in the row B of Reaction Block. (It may contain trace amount

of Ni-NTA magnetic beads, which has no influence to the protein and can
be easily removed through centrifugation at 10,000 rpm for 1 min).

Final target proteins

Some of reaction samples from protein expression and/or purification
processes could also be collected from the wells of row L1, K1, or K2 at
the Cartridge @ as shown in Figure 2.

Figure 2. Samples at the selected rows of Cartridge @

L=

K1 =

n

n

H2
H1
G2
Gl

K2 —+

Expression sample
Unbound sample
1% washing sample

* Expression sample
; Samples after expression, but without
purification

*Unbound sample
; Samples not bound to Ni-NTA beads

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

16 BQ-042-101-05
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Through SDS-PAGE or other methods a user is able to check whether

the desired protein is synthesized accordingly. Here is the protocol for
SDS-PAGE:

a. Prepare loading mixture as shown in the table.

Final target Expression/Unbound/

protein solution 15t washing samples
sample 5uL 5 uL
4x loading dye 5uL 5uL
Sterile DW 10 uL 10 uL
Total 20 uL 20 uL

b. Treat the samples at 95C for 5-10 min.
c. Prepare SDS-PAGE mini—gel either 10% or 12% SDS-PAGE gel
(10x8 (cm),10 wells) is typically used.
Load 10 uL of “Final target protein solution” and 5 ulL each of

“ Expression/Unbound/1® washing samples” to a well and run the
SDS-PAGE.

d. After staining of the gel with Coomassie blue solution, a band of
target protein is detected as in Figure 3.

Figure 3. Final target protein on SDS-PAGE

M1 1 2 3 4 5 6 7 M2
116 kDa
97.4kDa
66 kDa
45kDa — i,
fo—
29 kDa s 29kDa
—
20.1 kDa _— 20.1 kDa
SN—
14.4 kDa s 144KDa
-—
P —

M1; Acculadder™

Protein Size Marker (Low), M2 ; Acculadder™
Marker (Broad), 1; CalmL3 (17.5kDa) 2; DUSP 3 (22kDa), 3; CAT (24kDa), 4;

Protein Size

AcGFP (29kDa), 5; EF-Ts (34kDa), 6; VF (45kDa), 7; BM3 (117kDa)

17
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4. Maintenance

After protein synthesis, wash and store the Reaction Block and other
accessories as follows.

A. Reaction Block

Rinse all the used wells of the Reaction Block with sterile distilled water.
Remove any residual water completely and store it in 70% ethanol solution.

B. Waste tray and Disposable tip rack

Discard all the solution in the waste tray, wash it in running water and clean
it with 20% ethanol. Also, If there is any dirty sludge on the Disposable tip rack,
clean it with 20% ethanol solution. And store at room temperature.

C. Cartridge @, ®

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

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

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

1. No protein synthesis, including positive control protein

Causes

Solutions

Contamination of nucleases
(DNase or RNase)

Wear gloves all times.
Use DNase— & RNase—free pipette tips.

Pipetting error or no reagent
added

Check accuracy of pipettes.

Add exact amount of DNA and/or reagents.
Mix every reagents exactly according to the
protocol.

Inappropriate  storage  of

reagents

Store every reagents/components in the kit
at recommended temperature.

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

2. No protein synthesis, except positive control protein

Causes

Solutions

Error(s) in gene sequence
of Template DNA

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

Check that the target gene codon is in—
frame.

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

www.bioneer.com
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Structure  of
vector

expression

Check that the gene of a target protein is
cloned into the expression vector with T7

expression system containing T7
promoter, T7 terminator, and RBS.

Add  appropriate  amount of IPTG
(Isopropyl  B—D—1-thiogalactopyranoside)

to the reaction mixture if the expression
vector can produce endogenous lac
repressor.

Contamination of template
DNA

Prepare and use fresh, uncontaminated

template DNA.

3. Low yield of target protein

Causes

Solutions

Low purity of template DNA

Use template DNA of which Ageo/ggo is
between 1.7 and 2.0, and Azeo/230 iS Over
1.5.

Concentration of template
DNA

Determine and use the optimal
concentration of template DNA (see
Appendix 2.).

No codon optimization of
template DNA to £. coli

Do the codon optimization of target gene
to E. colli.

Location of histidine tag

Try to locate the histidine tag on the
different location of target protein.

* Histidine tag may inhibit expression of
target protein due to its location. The
expressed target protein may not be

www.bioneer.com

purified through Ni-NTA beads, if
histidine tag is not exposed outside
effectively.
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4. Low activity and/or solubility of target protein

Causes

Solutions

Requiring  posttranslational
modification  for  activity
and/or solubility

Not available yet, due to the lack of
posttranslational modification in cell-free
protein synthesis using £. col/

Requiring cofactor for
protein activity

Add the cofactor required to the final
target protein.

Aggregation of protein due
to low solubility

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

21 BQ-042-101-05
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6. Appendix 1 : pBIVT vectors

pBIVT vector set (Cat. No. K=7350) is designed for Bioneer’s cell-free protein
synthesis system. It fits well into all kits of ExiProgen™ protein synthesis
system. Using this vector set it is possible to add 6x histidine tag to either N—
terminal or C—terminal of target protein. The structure of vector is as follows.

22

T7 promoter — MCS — T7 terminator

pBIVT
(3kb)

Kanamyein

@ pBIVT-1’s MCS (Multi Cloning Site) sequences
CATATGCACCACCACCACCACCACGGATCCGAGCTCAAGCTTGCGGCCGC
Ndel 6x histidine tag BamH1 Sacl Not |
ATAGGTCGAC
Sall

@ pBIVT-2’s MCS (Multi Cloning Site) sequences
CATATGGGATCCGAGCTCAAGCTTGCGGCCGCACACCACCACCACCACC

Ndel BamHI Sacl Not | 6x histidine tag
ACTAGGTCGAC
Sall
22 BQ-042-101-05
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7. Appendix 2
: Determination of template DNA concentration

A different amount of template DNA in protein synthesis reaction with
ExiProgen™ may result in a different yield of target protein. It is strongly
recommended to optimize the amount (or concentration) of template DNA for
protein synthesis in the ExiProgen™.

For the optimization of template DNA amount it is useful to use the
AccuRapid™ Cell-free Protein Expression Kit (Cat. No. K-7250). Protocol is
shown in the below.

AccuRapid ™ Cell-Free Protein Expression Kit
(Cat. No. K-7250)

1. Prepare template DNA with the following concentrations.
Ex) 25, 50, 100, 200, 300, and 400 (ng/ul)
2. Express the target protein following the manual of AccuRapid™ Cell-free
Protein Expression Kit
1) Prepare reaction mixture
- Reaction volume ; 45 uL
- Sample DNA
; Add 2 uL of template DNA from #1.
; Final DNA amount
Ex) 50, 100, 200, 400, 600, and 800 ng/rxn
2) Incubate the mixture at 30°C for 3 hrs.
3) Verify the amount of template DNA which shows
the highest yield of target protein, through SDS-PAGE.

Ll

ExiProgen™ EC-Maxi Protein Synthesis Kit

3. Determine the 10-times as much DNA as the optimized amount from 2.
4. Add the determined amount of template DNA from 3. Then synthesize
protein using the ExiProgen™ EC-Maxi Protein Synthesis Kit.

23 BQ-042-101-05
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9. Related products

Cat. No. Product Size
K=7250 AccuRapid ™ Cell-Free Protein Expression Kit 45 UL,X 24
reactions
K-=7260 AccuRapid ™ Midi Protein Expression Kit 1vax S
reactions
o . . ) ) 10mL x 1
K-7270 AccuRapid ™ Maxi Protein Expression Kit .
reaction
K-7300 16 reactions
K-7301 ExiProgen™ EC Protein Synthesis Kit 32 reactions
K-7302 96 reactions
K-7320 ExiProgen™ EC-Tagfree Protein Synthesis Kit 8 reactions
- ™ =y " " n
K-7330 é—i‘:(/Pfogen EC-Disulfide Protein Synthesis 8 reactions
K-7350 pBIVT vector set Each 5ug
K=7400 ™ 16 reactions
ExiProgen ™ ProXpress PCR Template Kit
K=7401 32 reactions
D-2010 Acculadder™ Protein Size Marker (Broad) 500 uL
D-2020 Acculadder™ Protein Size Marker (Low) 500 uL
S-2041 Gene Synthesis Service -
S-2500 Protein Synthesis Service -
A-5041 ExiProgen™ -
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Safety warning and Precaution

ExiProgen™ EC-Maxi Protein Synthesis Kit is developed and supplied for
research purposes only. Certain applications possible with this kit may require
special approval by appropriate local and/or national regulatory authorities in
the country of use.

Wear appropriate protection when handling any irritant or harmful reagents.
The use of a laboratory coat, protective gloves and safety goggles are highly
recommended. For more information please consult the appropriate Material
Safety Data Sheet (MSDS).

Warranty and Liability

All BIONEER products undergo extensive Quality Control testing and validation.
BIONEER guarantees quality during the warranty period as specified, when
following the appropriate protocol as supplied with the product. It is the
responsibility of the purchaser to determine the suitability of the product for its
particular use. Liability is conditional upon the customer providing full details
of the problem to BIONEER within 30 days.

Patent

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

Trademark

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

=

EHio| 2ot M= FAME ciedd g
Zletd HA 2Ee 0|85t MASLeE ©
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= A= ExiProgen™ T AtE
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CHAlS] CHHA w2 M F|IEE= Ml JHX| ME (33 HO|X| EHE)2=Z
2FEUCH FMz ch A wEo| AFZE= template DNA & M =3Hs 7|E9}
Manual Aoz &4 =g chid gsist = Q= AccuRapid™ series %
ExiProgen™& 0| &3t FAtsez chilalg wsista HAHE £ Use
ExiProgen™ series 2 LHE0{ ZluUct

Ehatel F|E= E coli o T7 gsl A|lAEE o|835t04, & DNA (Expression
vector = PCR product)2t ZtX|1 Qo0 Zdtz CHHEEA digdof]| ALSE £
AGuLct ESH ExiProgen™ FH|E 0| &%t MAlS cHHAE M2 F& DNA &
o|g5lo A dsist & =X clMAg HH e TxtMel dtgez Fdol

Euct
2t 7|EE ol&35to] #& ug ©HelFE ZOf mg SHeI7HX| iAol dhE gl
gdol Jtsad 2t J|Eof oiE ApME MdE2
E=SHAIZ| BRI

ol

[=
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3. ExiProgen™ EC—Maxi Protein Synthesis Kit

3.1. Overview

ExiProgen™ EC-Maxi Protein Synthesis Kite EAe| ExiProgen™ ZH| S
olgsto MASLE s gME = A& 7|EolH, 13 #HEY =&
=2 CHEs o] 500 ugZ7tX|l A E 5 AFUCh EE CHEl A ghE /M
3 FMPX| ZE B30| st MAS2Z O|FOX| 0, & =& CHHAZ2
Storage bufferoll sl MEfZ 3[E = S CH

o] 7|E= EAtel ExiProgen™ EC Protein Synthesis Kitet &2 sh z|el
SME CHEE wsdg 0|5t CHEAZS dedstn, wWeE S Ni-

rIr ru
N
|m
i)
T
n

NTA magnetic bead& 0|&3t0{ M| 3t

a =
g2 oA dEo Zedt oduXE S8 XEHeE IIWE2EM
f

G

Dialysis tube Lannattt i,

0 omix-auny

~ A& =7
l:,m = ﬁﬁ’*’_?
g@%ﬁ :

S A
it ettt
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3.2. Prepare of template DNA

ExiProgen™ EC-Maxi Protein Synthesis Kit 2| template DNA 2 &si HE{Z
ALEE = &4t template DNA = “ T7 promoter — Ribosome binding site
(RBS) - Target gene — T7 terminator” °I TZ=E JHX| 1 glofof s, O FE=
a8 1 3} ZEU . =3 target gene 2 start codon Bk stop codon 2 ZHA| 1D
Qojot sto{, HHME <Istod 5’LE = 3L 6x histidine tag 2 ZHA1
A0foF g Ct.

38 1. Template DNA 2] #+=

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

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

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

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

[=1%<;
=

pBIVT
tod,

HEl= @ulol24ol oM ToistE /n vitro translation Mg #E{Ql
#E|l (Cat. No. K-7350, Appendix 1. &=)oll E2435t0f Al Jts
O Stoll = pK7, pIVEX, pET #HE S AIEE = A&t

S

3

chel Al st g #oist S| -rlﬁHH" DNA o Mdol £ coii ZE0
ZHMst=|of Aofof Stof, giek IE XS} otEof Al._ A2 =Abel Gene
synthesis service & SalM &MstA = UFuch =S ALl i viro
translation & vector off 224 & A2 HI goal = AFUcCh XpMst

g2 EHO0|X| (www.bioneer. co.kr)E EtZ=SHA|7| HF.:H—IEP
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3.3. Kit contents and storage

ExiProgen™ EC—Maxi Protein Synthesis Kit ®

Cartridge ™ 96 well x 1ea Store

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

Protection cover 1 ea Room temperature

ExiProgen™ EC—Maxi Protein Synthesis Kit @

Cartridge @ 96 well x 1ea

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

Master mix 8-tube strip (Violet) x 1 ea Store at
DEPC DW 8-tube strip (White) x 1 ea -20 ~ -70TC
Storage buffer 35 mL x 2 bottle

Positive Control DNA 1.5mL tube x 1 ea

ExiProgen™ EC-Maxi Protein Synthesis Kit = Kit @@ Kit @2 FAM=of
gt

Kit o= ch4Z  HHo| ALEE bufferFE Z&st=  Cartridge ®2f

|
Disposable filter tip, Dialysis tube Z12|X Protection cover?} Z& =0 U220,
0| = Cartridge ®2 WEE 2 (4~8T) sliof gt

S Kit @& YA 2o AL2E Feeding buffer7b £0{U= Cartridge @2F
Master mix, £. coli extract, DEPC DW, Positive Control DNA % Storage bufferZ}
g0 o], HEHE (-20~-70C)ollM Easiiob FUCH (0l & £ col
extract= deep freezer (-70C)ollM E &5t ZHS HEELCEH)

(U
o

2 7|EQ| Cartridges= LAt 29, &Y, 8H F&S 47| 28 Sealing film
o=z 2ds =& =o U, 7|E9 2E E2tAE MEO|IL HEH F= DNase—
free, RNase-free MEfZ HZEHZ2 23 2 ALZ & Nuclease = Proteased|
oM Y= X ATE Fo SHA|Z| BEELCE

5L

rin
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3.4. Information of components

3.4.1. Cartridges

Ni-NTA magnetic bead

Elution buffer
; =5 A HAH-E buffer
(1M imidazoleg Z&stn UF)

Binding/Washing buffer

: Ni-NTA magnetic beado| EHHE U3 E
ZEE 4 UA DY AT, 2 chy
e F, NI (ESHAH) AL

el

Autoclaved DW
; Elution &, tip MEof AL

L2 12mL
L imtL Feeding buffer
K2 imL - =R ol g giSA|, Aol e
o e cHiE g go=, NTP, ola|xi, oL
s wm | eS8 zgstn AS
J1 mL
12 1mL

i Storage buffer
u ; EMIR HA %, imidazole® MAS Fx
H2 it T2z 25 clzg 2o T 2#58Y
H1 1mL
G2 mL
G1 1mL fl
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3.4.2. Other components

A. E. coli extract

Kit @2 T+MEZEQl £ coli extracte M ZIjsfH o
Sk T7 RNA polymerase Ribosome, tRNA &2 &
==04, 2t tube™ 130 uL¥ 2F=0of ASHCH

2, o dhslofl ed 4o
=l F0i, 8-tube strip2ZE =

B. Master mix

Kit @2 A E2 Master mixs SHHZ gl
b

ct of He3k NTPs, OI'DI_LI:A|_|' 2 off
HX|el2}t saltE Zestn A20i, 8-tube strip2Z =

3= =0, 2 tube™ 220 uL

24FE F= X2 ALEED, 8-tube strip2 2

D. Dialysis tube

i

Dialysis tube = gAOIA H =St E£=35F membrane tube Z, Feeding
buffer Lthe| ol XS clrgs oz 26 Fn, =& chd MA &

=
MHM{IEHE Storage buffer 2 WHE 0f A= o, 20% ethanol ol EAHX
UEHCL £ 2t tube £ JHE EZFHEO A2ZZ, ALBAl B2 JiuE

Aol ALBSIAIE EUICh AMB37| W 20% OIEIEE MASR DW = Bh
M= % A3 sl ch

E. Storage buffer

F|EollA ME3t= Storage buffer & =M ct2zp 25U ch
50mM Tris—Cl (pH7.6), 100mM NaCl, 1mM DTT, 0.1mM EDTA,
0.05%(v/v) NaNs, 50%(v/v) glycerol

Storage buffer = bottle ol HZ=0{, A& E ol Cartridge @2 G1~J1 ol
imL ¥ EF5t0] ASSAIH ElYch 2t cf2 =Me| buffer & AFESIA| LR}
st= d9 =Mool oAl Y Hz=stod AREStAIH  Eulch B, puffer o
glycerol 2 10% Ol& &Itsl FMof guct OEX gk Al, §4 FEUie
80| Reaction block 22 HX S& F USFLCL

=
o
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3.5. Experimental Procedure

3.5.1. Preparation of experiment

FHlE ; 2fElA ZZH EHA, BRI S0{UA= squeeze bottle,
712l, micropipettes, Reaction block (ExiProgen™ 2tM|IAIZ])

2o =el Cartrldge @5 d20|M olz| st
0| e™s| =2 A I&35HA17| g
1) &2(20~25Ce A of 2A1ZH 2RF
@ WEE2E Q! Cartridge D2 HUHA A =
@ Reaction block 2 ZH|gHC}.
® 7|E @ gfAolM DlaIyS|s tube & sample 2| 22| =2 JHHCEH
HMOoZ tube & HH F, pipettes & ol 835tAHL, M5t2 EE0| F0f
tube Lthe| OlEF2 S M HELCE O ¥, squeeze bottle ol U
HASRFE, tube ot HIZES MAS|ELCH
® Pipettes & 0/ &310] tube Lol £7|5 23| X732, Reaction
block ol st7| g nt Zto| Z+&tstn, BElo| tubedl= B S FE

500uL £ A9 E&UCL

o >

r|o||

I'|I'

<4 Protein Expression Section

<+ Dialysis Section

® 7|E @ "t20|AM Disposable filter tip 12l Protection cover &

THLHAM E=H[ R e
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3.5.2. Preparation of protein expression mixture
ExiProgen™So 2 CHHA SHM S 5l7(of bM, 2 A|Z| DA} SH= DNA 7t
HItE 2l 8H2 M =shob gct
® ZIE @Y BtAO0lM E coliextract, Master mix, DEPC DW tube &
HSAIZ S| o XA Ao vt
@ (Positive Control DNA & AL235t1A}L st & 9)
F|E @ gAo|AM Positive Control DNA tube & 7HUi0f SQiLCh
Z+11) Positive Control DNA 2= pBIVT-AcGFP 7t HMZ%/0f, 2 3.8kb
(CHM & 37| 28kDa o Xt A ct.
® o|2| =¢Ql £ coliextract 2F Master mix, DEPC DW & 0|&3}04
st7|et Zro| CHME whsi gk g M =g ot (ZF tube & spin-down §F F,
tube LHe| M S pipette 22 mixing 8t & AFE3SIA| 7| HIZtHch)

Positive Control Sample
Template DNA 6 uL X ulL
E. coli extract 120 uL 120 uL
Master mix 210 uL 210 uL
DEPC DW 114 uL (120-X) uL
Total 450 uL 450 uL

1) Sample DNA 2| 2F2 ch33h Zo| M& £ UAEHch
UM O 2 plasmid DNA 37|of H[2|35l0] 0.6ug/kb (ex) plasmid
DNA ; 5kb > 3 ug AH2)E HIISHAIH = X2, 2|Ao| chl Al stM S
2StAlE A% Appendix 2.5 Z=3l0{ DNA s 232l Ags
M SHAIZ| Hiect

i

@ flollM M=t z+ cH A ghsd U3 Reaction block 2 A @2 tube ol
g&uch
= .

® Reaction block 2/0il Protection covers #/¢ &g FH|Z oLt
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3.5.3. Protein synthesis with ExiProgen™

® ExiProgen™ Zt|of ZH&tst7[ofl M, 6 Hole—punch (ExiProgen™ |

OtM|AlE])E 0| &3l cartridge @, @2 Ad S0 7Y

g 82

=,

Cartridge @2l G1~J1 Zol= page 8~9& &=35}0{ Storage bufferg

EF5kA17| Higch

o 1) 1 702 Al

= O
=17

® ol%F, olele] &=MZ ExiProgen™ ZHi|of| ZHEFSIA[Z

off 2) 8 7o AlZel

[EL= 1=

=2
=

H

1.

o]

ot

i

Ex/PfogenTM
gtoz 2iX3|

N

ch

A Setup trays

ct.

2.
pN3

27 @7F 2ofz
2431A17] shgich

ZF2|) Cartridge @2|
guardoll 7|9 4o
B2 E 2lA| ZeX|

==

Lae
AR
EolaA|

1[0l

Cartridge @&

Heating block?| 2l
tAl &, CartridgeZt
7| vt

41
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3. XA @O0l Mo{Al 2[X|ol Cartridge ®=
ZHRESEAZ| HighH o

S

F9|) Cartridge @ Z& f{X|oll= Cartridge
n¥s fst Azl Yol LFZol YFzuch

w2kA  Cartridgeel 1% HEE E F,
REXZ HWg E3AM 7?1, Cartridge?t E5
2| x| =% ZelstA|7| digh et
4. Cartridge @2t ®O2 =& Z=EsE &, Alolof
Waste trayE & &HSHA|7| HigfL|ch

S

e
=
=

Z9|) Cartridge @ = Cartridge W > Waste tray
TME XAHAM FEER £, EE2IX| 21
Moz n™o| =A=X|, &elstalz| vt

ztEe| O Zo| olad g mEJ} =
—'?'——E—Oil Reaction blockS ZH&stA|Z| HiZH Cf.

Z29|) Reaction blockg &=t Alof
Zd|otE BH 2 Tip rackZ S &5t
EEQI=X| EelstA|7| H

aeseee
108000 ¢

6. Disposable Tip Rackel B#oll sample2
Jh=ofl Sl Tipg E2A7| siECt

ZFo|) g, Cartridge®| #8 ‘&'al 2 ‘Ao
tipg Z2Mot ghct.
EESH, Cartridge o #X| %2 Lol &3st=
Ixloll= tipg ZX| oOfA|7] HiZHCE
7. Setup trayg® 2o 41 22 25t
ot oolmioll Set up traye= A2|7F & m7Ex|
2ol @oA7| st
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%, ol2lel =MZ ExiProgen™ FH|& 7IE5HA[7]

Press to start

1.

S delg AR
SE{FA|7| dighct

ExiProgen™ ‘Press to

start’ HES

‘start’ HES F£2H,
il

we =75 st P“°'I—IEF grok M AMY
S CtestHoez Houtx| 2= Fol=
ZHle] Mels N1, A/SHIEIZ AA2t5HAl7]
gttt )

2. MENU =tHolA ‘Start’ HES
LFa2H, Z2EEZS MYHE £ Us

CtestHez gof Zuct

PREP SETUP

Pr

. EE st 2o PREP SETUP st ol
2t

HSE MEE 5+ s
047]0lA '903’s =&
Prep type: Protein
Sample SRC; Synthesis_Maxi

b LiEtL=X] &els FAIZ| dhEiH ot

steio| LpEpUIC)
sheiof| Al

www.bioneer.co.kr

I %, ‘Enter HES E2{FA|7]
L=
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4. Z2EZ M8 = Elution volumes MEiE
PREP SETUP L = . ._ [ = =
T U= =tHo| LiEft=Hl, ol A =&
25ul 50 ul [ 75ul 100 ul AI AP%E{E 7 OE E ;lE A RAIO{IE
R 282 ‘okHES =28 Cts A=
125ul | 150 ul | 200 ul | 250 ul OI%E Alyl HI_—I__bl‘lLl El‘
5. Elution volume M& 3t T cHHE $Hy
Al 2EE MEiE £ A= 3HHO0| LpEtLH,
2 J|E Al2Alol= 30CE MESHA F,
‘ok'HES S FAI7| digtdCt
6. ‘CHECK LIST'2}®0| =3 Cartridge 2

Reaction block 2 Zt °|7<|01| SHA ME
=o| A=K &elstal F ‘ok’ HES =2
FAI7| diE

7. Z&3F 20| ‘Running Mode’ 2}HO|
ZXO=Z Prep type: Proteinmt
RC; Synthesis_Maxi 7} 2=%|
Eolstl &, RUNHES 52 FAI7]
gigtdch O %, &d| 7tS0| Alzt=|n
ZZ2EZ Ado| &7 =W =E Sthe)
O X ‘Work Completion’” 2tHo0| LIE}

Prep Type: Protein
Sanple SRC: Synthesis_Maxi —d,

- Sample
L

sTor

= e ot

Work Completion

R ermploaly ramove ol parts frum

rmm——— Ao AT RE BEES M7SHA =,

Lt ASHAIE HES S2FAY| siRUCh
(ch, BRE S0 ‘okHES F2A|H,
UV lamp7t 7+&E k)
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3.4.4. Analysis of sample

ExiProgen™ EH|E 0|8% A FHMo| But ¥, AF SN chzae
Reaction block2l B 2| tubedlAM 3|=stAl == QU20{, CHHE ZH2 o
220~230 ulL MEJt gt (T, #E A 29%ol= Ni-magnetic
magnetic bead7t Eg=0] U2 F U2, Ol= centrifuges S5l

M5t = ALSSHAlH EH )

O 2. Cartridge @2 Zt $H AR
L2
11— Expression sample
k2= Unbound sample
i~ 1% washing sample
2
2t * Expression sample
2 cE wH AR
:'12 * Unbound sample
| WEAIRE Ni-NTA beadol ZBHAIZI Fo| ASY
62 (beadoll Zetetx| Y2 ctE S ZEst= 8Y)
e | *1"washing sample
; EHHA HFAl, 1%} washing ¥, ASH

www.bioneer.co.kr
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7t AlBE SDS-PAGEES Sdf #ste chizel Edo| Mjz of2of
HMex| ggelg = gt
a. Loading mixtureE otzffet Zo| M =3stA|7| gt
2T chla Expression/Unbound/
AR 1% washing samples
sample 5uL 5 ul
4x loading dye 5uL 5uL
HASRET 10 ul 10 uL
Total 20 uL 20 uL

b. 95ColAM 5~10min
c.10% E=
sivlot 2 oe

B

22

il

Expression/Unbound/

1st

k=3
T,

b A2l E stA7| B Ct

12% SDS—PAGE gel(10x8 (cm), 10 well)oll Z+t A|2&
loading ShAl
CHIA AIZ ;10 ul,
washing sample ; 5ulL

running SHA|Z7| Higuch

Q.

Coomassie blue 8H2Z FA gl EFMSIAIH T2 3 1}

Z0|

Sxoizel WES SHels & A& ch

O8 3. cHA 3R gl
M1 2 3 4 5 6 7 M2
5 116 kDa
- 97.4kDa
— 66 kDa
66 kDa
28¥Da - 45 kDa
—
29 kDa W 29kDa
—
20.1 kDa S— 20.1kDa
N SN—
14.4 kDa — 14.4 kDa
p—
— -

M1; AcculLadder™ Protein Size Marker (Low), M2 ; AccuLadder™ Protein Size
Marker (Broad), 1; CalmL3 (17.5kDa) 2; DUSP 3 (22kDa), 3; CAT (24kDa), 4;
AcGFP (29kDa), 5; EF-Ts (34kDa), 6; VF (45kDa), 7; BM3 (117kDa)
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4. Maintenance

| HAMAMzlE chgat 2ol

a
N
m
0

= =
ME B F, 70% ol erg 8ol H2 Aleiz A20IM BEstAl &
Mo & 22l F ASSHAIY Huc

B. Waste tray 2 Disposable tip rack
s HElD 52 29

Waste tray= tray 22| | 42 F 20% ethanol2
Haste Euch (£ Disposable tip rack

saon Do
gteF ExE0] 22 4

waiM ofe 3,

e Z=0ole Oz 2ESIAID,

Ethanol2 #2{AM 2 =, 2@t Eucoh

AR

=

Cartridge= S48
FAIZ| i

WE B2 5

BQ-042-101-05

47
www.bioneer.co.kr Revision : 2(2016-07-04)



ExiProgen™ EC-Maxi Protein Synthesis Kit

5. Troubleshooting guide

1. Positive control THYAe| BHd0| =X Y= H=2

el o Zdhet
s AbEsH 24 (DNase, RNase) | &8s st mol= & s 71
o 29 DNase—, RNase—freest pipette tipsg 0|2
SHAIZ| Bt
Pipetting error EE= Al 2 Mg 5t7] ™ pipettes2 A AsHAIL, M &t
o| &7t =l °9l DNA HE= Aleks HIISHAIZ| dig
== “Eiﬂoﬂ 2t 25 Aleo|
& glol EEEA=X ZHelstalz| digh
=
Aloko| H ThAFEN ZIEHe] 2E A2t H FHES AHSIE
2ZolM HE2SHAI7| Hi2lo{, 3] E. coli
extracte freezing/thawings BHSsHX| 2=
5 Fo|stA|7| b},
2. Positive control Tl X2 srM =L} Sa{chlXo| SR EA| ghe E2
ael o Zdhet
Template DNAS| 7| & Target genes Z&ste ZFEol =gl

(ATG (Start) TAA, TGA, TAG (Stop))ol
SHIEX| &elstA|7| bzt ot

Template DNA2| ORF (Open Reading
Frame)od| mutationO| M7= a2
translation ZZtol| &Ao| B = Ao,
HFEA|] ORF2| MY S &elstA|7| BERLCE.

== =
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LeinEle] 7= SRS Wiy £ s |REXE T7
promoter@t terminator7b U= HE  (ex)
pBIVT, pK7, pIVEX, pET & )oll 22 35}04
A& 3stofof 5t04, endogenous lac repressor
Jb MME 2 e HlE o HARol= IPTGE
Holetod Mg stMob g

Template DNA2| 2 Template DNA% ZFd|5t= IPYollA AR
gaol 2o 25| DNAZF 2slilE A
of = cHe A E“é! | = x| et&Hct.

3. 25 ool Byl e AP

ael siZeor
Template DNAS| &= HasE o Mg s flsiMe
template DNA2| == 7} Zolof gl

A260/280%401 1.7~2.0, Aggo/230 Ol 1
olad+=E B &F80| ZolrucH
DNAS| =7} &2 ZRol& o
[}
Lz

ol =X g == A&t

o 12
0z 12

Template DNA2| = Template DNAS| SZof h2fA cHed R o
st ol xto|7t Ag F UZHch
chef Al srMEtel zohstsly| fsiMeE AE

B2l
of oA el A32dS SHA A DNA

A

kN

=
SEE ZHE F, ':“’—."KE! B S sHAI7| Bt
gf et (Appendix 2. & =)
Template DNA2| E. coli Template DNAS| 7| MYo| £ coli ZE
I= = X5t o g Z| X517t O|ROX|X| gt2 F<ols oA
o gMol =X A, EMHFOl Z=s
UG
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histidine tag2l 2| x|

ol=
Al

rir rIr

A=

tagBI IxE

Histidine tagel 2Ix[oll rhaba]
ges AMajAlgd = den,

gas F
2I—rE LEEX|

I MZ = AL

grout, axt
orobM mH7} =X

UELICE o243 H o

WAl B,

4. 3%

Ezol B EE

solubility?} #2 dA=

2ol

a2 ot

Posttranslational

E. colig ol&st

SHE N FHMAIAY

o Sl= [ . .

modificationg HR=2 3= | ouMe glycosylation, phosphorylation &2}
CHHElO] A2 Sio ) e o o
sEs e Z+2 posttranslational modificationo| E

SF chA 2 $HMo| E7tsgu ot
CHHE Mol §F A4S | ME cteEo] g&Ms LIERT] fIsiM &
ez st 4% H oAr 58 HRZ ste dRde 235H

o2 HHE CHHE Zo| o|ME QAES

HolllE = &M3 gelstMol gt
CHHEIO| solubilityZ7t Yot | cHME $HM REE IFFFHLE, CHZE 9
aggregationo| == &< foldingE Z2tF+& chaperone proteing &

7tet = A E stH, solubility7h &abE Tt

s4o| st
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6. Appendix 1 : pBIVT vectors

ChAtel RN cHHA M M HE{Ql pBIVT HE ME= ExiProgen™ Th A
SMHAAHO BE F|Eo| HE JtsgdCt 2 #HE MEEZ N-terminal £ C-
terminal ol 6x histidine tagging 0| 7ts38tn, == ofziet &t

T7 promoter — Mcs — T7 terminator

pBIVT
(3kb)

Kanamyein

® pBIVT-1's MCS (Multi Cloning Site) sequences
CATATGCACCACCACCACCACCACGGATCCGAGCTCAAGCTTGCGGCCGC
Nde | 6x histidine tag BamH | Sacl Not|
ATAGGTCGAC
Sall

@ pBIVT-2’s MCS (Multi Cloning Site) sequences
CATATGGGATCCGAGCTCAAGCTTGCGGCCGCACACCACCACCACCACC

Ndel BamHI Sacl Not | 6x histidine tag
ACTAGGTCGAC
Sall
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7. Appendix 2
: Determination of template DNA concentration

ExiProgen™ tH &l Sh

DNA2| 2ol w2t YA S o xtol7t A = AU

0x
>
I>

il
1o
o

=

Template DNAE 35t7|2F &
ExiProgen™& o|g¢sh ch Al 3t S SHA|H [ Ho| chA M AIE o)
= Ak

AccuRapid ™ Cell-Free Protein Expression Kit
(Cat. No. K-7250)

1. Template DNAS 2t sEHZ FH|FHC},

Ex) 25, 50, 100, 200, 300, 400 (ng/uL)
2. Kite| o mdoll mafA CHEA gisd MY XS A g ot
@ Reaction Mixture =H|
— Reaction volume ; 45uL
— Sample DNA
; 1Ol A Z=H|S DNAS 2 2ul¥ &7t
; Final DNA s
Ex) 50, 100, 200, 400, 600, 800ng
@ PCR machines 0[&3}04 30T OflM 3A|Z St Bt S AlZ Lt
@ SDS-PAGE gel2 SslM =& wd 55 =feld

Ll

ExiProgen™ EC-Maxi Protein Synthesis Kit

Zo| 10t off s Est= DNA

m
a
b
I
W)
=
)>

BQ-042-101-05
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9. Related products

Cat. No. Product Size
K-7250 AccuRapid ™ Cell-Free Protein Expression Kit 45 UL.X 24
reactions
K-7260 AccuRapid ™ Midi Protein Expression Kit 1mL.>< 5
reactions
o . . ) ) 10mL x 1
K-7270 AccuRapid ™ Maxi Protein Expression Kit )
reaction
K-7300 16 reactions
K-7301 ExiProgen™ EC Protein Synthesis Kit 32 reactions
K-7302 96 reactions
K-7320 ExiProgen™ EC-Tagfree Protein Synthesis Kit 8 reactions
- ™ =y " " n
K-7330 é—i‘:(/Pfogen EC-Disulfide Protein Synthesis 8 reactions
K-7350 pBIVT vector set Each 5ug
K-=7400 ™ 16 reactions
ExiProgen ™ ProXpress PCR Template Kit
K=7401 32 reactions
D-2010 Acculadder™ Protein Size Marker (Broad) 500 uL
D-2020 Acculadder™ Protein Size Marker (Low) 500 uL
S-2041 Gene Synthesis Service -
S-2500 Protein Synthesis Service -
A-5041 ExiProgen™ -
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