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Intended Use

ExiProgen™ His-tagged Protein Purification 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™ His-tagged Protein Purification Kit
Components K-7220 (16 rxn) K-7221 (32 rxn) Storage
Cartridge @ 96-well x 1 ea 96-well x 2 ea .
Cartridge @ 96-well x 1 ea 96-well x 2 ea ve
Disposabile filter tip 2 pack (8 eal/pack) 1 pack (33 eal/pack) -

Elution tubes and caps = 8-tube strips x 2 ea 8-tube strips x 4 ea -

Storage
The Cartridge @ and @ included in ExiProgen™ His-tagged Protein Purification Kit contain

magnetic Ni-NTA magnetic nanoparticles and buffers used for protein purification, so they should
be stored at 4°C.

Specifications

ExiProgen™ His-tagged Protein Purification Kit

K-7220 (16 rxn) K-7221 (32 rxn)
Number of reactions
(Up to 16 rxn/ 1 times) 16 rxn 32 >
Operating time 2 hours
Sample Cell lysate, Cell-free protein expression sample (in vitro)
Binding capacity 3 mg of protein/ml of beads

Precautions
The Cartridge @ and @ of this Synthesis Kit are each covered with sealing film in order to

prevent cross-contamination, evaporation, or leakage of solutions inside. All of the plastic
products and buffers in this kit are provided under nuclease- and protease-free condition, hence,

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

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

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

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

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

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

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

research on protein-protein interaction mechanism, and research on protein active site (Forster et

2 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

E.coll extract Mact .
viaster mix
T7 RNA polymerase, C
Q Amino acids, rNTPs,

Ribosome, tRNAs,

enzymes etc, +1’3/ Energy sources, salts etc,

Step 2 : Protein expression (in reaction tube)

o s RNA Transcription MRNA
Olymerage @00 =TT
L
/ RIBOSOME"®uc,, o ., Roeh
Amino Acids
Translation
Translational
Factors Energy Source

Figure 1. Principles of cell-free protein synthesis system.

www.bioneer.com
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ExiProgen™ His-tagged Protein Purification Kit

The ExiProgen™ Protein Synthesis System

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

samples using nucleic acid extraction kit series.

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

target proteins.

Protein expression and purification kits are divided into three product groups (Figure 2): 1)
Template DNA preparation kits that 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.

4 BQ-042-101-01
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ExiProgen™ His-tagged Protein Purification Kit

Product Description
ExiProgen™ His-tagged Protein Purification Kit can be applied to ExiProgen™, a fully
automated protein synthesis and nucleic acid extraction system developed by BIONEER, and

target proteins can be obtained from protein expression samples with high purity.

This product purifies proteins by affinity method using Ni-NTA beads and Histidine-tag from cell
lysate or cell-free protein expression samples. The target protein is captured to the surface of the
Ni-NTA magnetic bead equilibrated with Equilibrium buffer and washed with washing buffer. After
that, the target protein is eluted from the beads by treating the elution buffer including high

concentration of imidazole.

A series of protein purification processes can save a lot of time and labor since users do not
have to perform the entire process except for sample addition by applying an automated system
(Figure 3). In addition, it can have high reproducibility, unlike manual type experiments that can

obtain different results for each user.

v
[ l ' Sample »
/ 1 Loading
: Sample loading Protein purification
PERPR SIS 06 Stunple & Instrument set-up with ExiProgen™

Figure 3. Principles of ExiProgen™ His-tagged Protein Purification Kit.
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Experimental Procedures

Components Details
1. Cartridges

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.

L2
L1
K2
K1
J2
J1
12
11
H2
H1

G2
G1 :I— Sample Loading Well

7 BQ-042-101-01
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2. Note

Structure of ExiProgen™ Baseplate

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

)
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Experiments Preparation

Preparation of Sample
Prepare the cell lysate or cell-free protein expression sample to be applied to ExiProgen™ His-

tagged Protein Purification Kit.

1. Cell lysate (e.g., E. coli cell lysate)
1) Harvest cells of target protein that is overexpressed by centrifuging at 3,000 rpm for 10 min.

2) Add an appropriate amount of lysis buffer* (not provided) to the cell pellet and resuspend

the cells completely.
* Example of lysis buffer: 20 mM Tris-HCI,1 mM 2-Mercaptoehanol, pH 7.6

3) Lyse the cells on ice with a sonicator.
(Microtip, On/10 sec, Off/20 sec, Total time/5 min)

4) Transfer the cell lysate to the 1.5 ml tube and centrifuge at 13,000 rpm for 1 min to separate

supernatant from pellet.

5) Confirm whether the target protein in the supernatant is expressed or not with SDS-PAGE.

2. Cell-free protein expression sample (/n vitro)
1) Prepare the protein expression solution with a final volume of 750 ul in a 1.5 ml tube using

the AccuRapid™ Midi Protein Expression Kit (Cat. No. K-7260).

2) Place the prepared protein expression solution in an incubator and incubate at 30°C for 3

hrs.

3) Confirm whether the target protein in the supernatant is expressed or not with SDS-PAGE.

9 BQ-042-101-01
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Protocols

Steps

Example 1) For 1 sample

Example 2) For 8 samples

F

Sample
Loading Well

ExiProgen™ His-tagged Protein Purification Kit

Procedure Details

1. Punch holes in the sealing films of Cartridge () and @
using 6 Hole Punch (ExiProgen™ accessory) according

to the number of samples.
* Note: Refer to the left pictures and punch holes depending

on the required number of samples.

2. Add 700-750 pl of cell lysate or protein expression
sample prepared on page 9 to each column in
rows G of Cartridge @.

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

baseplate completely.

10 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
Waste Tray are firmly installed, without showing any

movement.

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

* Note: Elution tube should be installed on the Elution Tube
Rack in an open state.

* Note: Please refer to the illustration below when placing
Elution tube to Elution Tube Rack and install it in the correct
position in the rows in alphabet. Elution tube can be used

according to the number of samples and they must be placed

on the same row as punched cartridges.

] Elution tube

11 BQ-042-101-01
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ExiProgen™ His-tagged Protein Purification Kit

8. Place the Protection Cover as shown in the picture on
the left.
* Note: Press down Protection Cover firmly so that it covers

Elution Tube Rack all the way down to the baseplate.

9. Place Disposabile 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. Do not insert tips in
the corresponding positions of the cartridge that are not

punched.

10. Finally, confirm holes in the cartridges and position of
samples and tips (Refer to the pictures on page 13).
Push the baseplate completely until you hear the click

sound, then close the door.

12 BQ-042-101-01
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* Note
Example 1) For 1 Sample Example 2) For 8 Samples Example 3) For 16 Samples

®
=4
e
a
.
o
@
\_J

| @ |

o @ |

o o |
o e e |

@ @ |
(o @ o @ @]

®
b

®

b
Nl
o e
3

LI
e
L1
UL
L]
000 ¢
L]
e
L]
LI
LL]

e
e
e
e

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

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

Pres; tostor 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

W ExiProgen™
A &

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

13 BQ-042-101-01
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ExiProgen™ His-tagged Protein Purification Kit

MENU

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

UV lamp Setup proper prOtOCOI .

[ STpRE l,b_ac |
OFF BET J u

13. The PREP SETUP screen appears as shown in the
PREP SETUP  EICIER left, and a screen to select the protocol number for each
o e P kit appears. Press ‘901’ to confirm that the following

Sample SRC : Pro
&’ & .- information is displayed on the screen, and then press
mEn 'U'_ the ‘Enter’ button.

/\
Clear Enter

»y ) U Prep Type: Protein
Sample SRC: Protein_Purification

PREP SETU

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

25 ul 50 ul 75 ul 100 ul

125 ul | 150 ul | 200 ul | 250 ul
button to move next steps.

PREP SEIUP 15. After the Elution volume selection screen, the screen to

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

button.

CHECK LIST

1. Place the Buffer Cariridge 2

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

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

14 BQ-042-101-01
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Running Mode

Prep Type : Protein
Sample SRC : Protein Purification

FREFERERRERRRER
(e e o i et o ot o o o e

Work Completion

Completely remove all the parts from
ExiPrep and close the door

1 :Stimr

17. When the ‘Running Mode’ screen appears as shown
on the left, finally check the following information and
click the ‘RUN’ button. After this, the instrument starts
and it takes approximately 2 hours to finish run.

Prep Type: Protein

Sample SRC: Protein_Purification

18. ‘Work Completion’ screen appears when the protocol is
completed. Remove all components used in the
experiment, and choose a desired button.

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

lamp will be turned on automatically.

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.

15 BQ-042-101-01
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Analysis of Sample

ExiProgen™ His-tagged Protein Purification Kit

After protein purification 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 purification can be recovered from the rows L, K, J of

Cartridges @ as shown in Figure 4.

16

16

16

16

16

16

Figure 4. Samples for each row of Cartridge @.

— L: Bead sample

— K: Unbound sample

— J: 15t washing sample

Purified protein sample

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

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

« Bead sample: Used bead samples for purification.

www.bioneer.com
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Each sample can be checked through SDS-PAGE whether target protein is purified as desired.

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

Components Unbound/1%t washing sample = Purified protein/Bead sample*
Sample 5ul 15 ul
4X loading dye 5ul 5ul
Sterile distilled water 10 pl -
Total volume 20 ul 20 ul

* 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.
¢ Unbound/ 1% washing samples: 5 pl/well

* Purified protein/Bead sample: 10 ul/well

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

Coomassie blue and de-staining procedures (Figure 5, 6).

ABkDE 45kDa

29kDa 29kDa

20.4kba 20.1kDa

Figure 5. Purification of target protein using E. coli cell lysate. (A) E. coli cell lysate
overexpressed DUSP3. M, Protein Size Marker; Bl, Pre-induction sample; |, Post-induction
sample. (B) Purification of target protein using ExiProgen™. M, Protein Size Marker; CL,

Recombinant cell lysate; P, Purification sample.

17 BQ-042-101-01
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ExiProgen™ His-tagged Protein Purification Kit

A M 1 2 3 4 5 6 B M 1 2 3 4 5 6
66kDa 66kDa
45kDa | g1 W 45kDa
T
29KkDa th 29kDa L
-+ —
+ oho
20.1 kDa + 20.1 kDa

Figure 6. Purification of the target protein using cell-free protein expression sample. (A)
Protein expression sample. (B) Purification of target protein using ExiProgen™. M, Protein Size
Marker; 1, DUSP3 (22 kDa); 2, CAT (24 kDa); 3, AcGFP (28 kDa); 4, ERFP (31 kDa); 5, EF-Ts
(34 kDa); 6, VF (45 kDa).

18 BQ-042-101-01
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After protein purification, 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 @ and @ at4°C.

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

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

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

1. No protein purification or low amount of purified target protein.

Cause

Low amount of expression of target

protein

Formation of inclusion body

Low amount of loading sample

Solution

1. When using cell lysate sample.
Optimize the protein expression level by
changing the incubation temperature, inoculation

concentration, time, etc.

2. When using cell-free protein expression
sample.
2-1) Optimize codons according to the cell line
of cell extract with sequences of template DNA

used for protein expression.

2-2) Use the manual AccuRapid™ kit to
increase the yield by screening for the optimal
expression conditions, through template
concentration optimization process on a small

scale.

If the expressed target protein forms an
aggregate, it may not bind to the Ni-NTA
magnetic bead. Optimize the expression process

to minimize protein aggregation.

Reduce the amount of lysis buffer when
preparing cell lysate. Then, high concentration

samples can be prepared for protein purification.

www.bioneer.com
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No histidine tag

Position of histidine tag

Degradation of target DNA

Check if the Histidine tag is attached to the N-
terminus or C-terminus, and if not, prepare the

tagged sample again.

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.

Add protease inhibitor during cell lysis.

2. When the target protein is identified in Unbound or 15t washing sample.

Cause

In case of overloading

Protein precipitation

Solution

This corresponds to the case where an amount
of sample exceeding the binding capacity of the
Ni-NTA magnetic bead is loaded. In this case,

dilute the sample before use.

Solubilization reagent (e.g., 0.1% Triton X-100

or Tween 20) can be added to the buffer.

www.bioneer.com
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Description Cat. No
16 rxn K-7220

ExiProgen™ His-tagged Protein Purification Kit
32 rxn K-7221
Description Cat. No
AccuRapid™ Cell-Free Protein Expression Kit K-7250
AccuRapid™ Midi Protein Expression Kit K-7260
AccuRapid™ Maxi Protein Expression Kit K-7270
AccuRapid™ Protein Synthesis Kit K-7280
ExiProgen™ ProXpress PCR Template Kit K-7400
First primer F/R sets (N terminus 6x His tag) (each 5 nmole) N-8229
First primer F/R sets (C terminus 6x His tag) (each 5 nmole) N-8230
ExiProgen™ Protein Expression Optimization Kit K-7410
pBIVT Vector Set-1 K-7350
ExiProgen™ EC Protein Synthesis Kit K-7300
ExiProgen™ EC-Maxi Protein Synthesis Kit K-7310
ExiProgen™ EC-Tagfree Protein Synthesis Kit K-7320
ExiProgen™ EC-Disulfide Protein Synthesis Kit K-7330
ExiProgen™ EC-Bulk Protein Synthesis Kit K-7340
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
Code

LOT

Consult

DE_] Instructions

For Use

Research

Use
Only

20

oo

Y/
e

Biological
Risks REF
Contains
Sufficient for ®
<n> tests

Temperature
Limitation

Catalog )
Caution
Number
Do not
Manufacturer
Re-use

Use-by

date
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HE 8
ExiProgen™ His-tagged Protein Purification Kit
TEE K-7220 (16 rxn) K-7221 (32 rxn) Storage
Cartridge @ 96-well x 1 ea 96-well x 2 ea .
Cartridge @ 96-well x 1 ea 96-well x 2 ea e
Disposable filter tip 2 pack (8 ea/pack) 1 pack (33 ea/pack) -
Elution tubes and caps 8-tube strips x 2 ea 8-tube strips x 4 ea -
5B

ExiProgen™ His-tagged Protein Purification Kit Of|

EZotE Cartridge @1t @0= CHEEE FH o
AEE[= Ni-NTA AHY YRt} buffer 5 Zgsta QU

4°C 0| Al E2ts|{oF etL|Ct,

HE A

ExiProgen™ His-tagged Protein Purification Kit

K-7220 (16 rxn) K-7221 (32 rxn)
g 4
° T 16 rxn 32 rxn

(XICH 16 rxn/12])
HtS AlZt 2A|2H
Sample NI Ipafol SN CHHE 25 sample (in vitro)
Binding capacity 3 mg of protein/ml of beads

Fo|Are

2 HEZ9| Cartridge @, @= LAt ¢, JY Aol L= UJ| Q8 sealing fim 22 L=
EHEO UL, JIEQ RE Z2tAE HEO|Lt buffer 3= DNase-free, RNase-free &ENZ
HM3E22 23 9 A2 % Nuclease == Protease O 28 QLA X| LT ZE FO|8IA|7| HHEFL|CE.
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Keum et al., 2006; Kigawa et al., 2002; Ohashi et al., 2007; Villemagne et al., 2006).
30

|
www.bioneer.com

AX

o




BiONEER

« Value - Di: y

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

Template DNA

Ti DNA
- fNA Transcription Lo TRNA
E.coll extract —C
Master mix
T7RNA ase, . :
Ribosome, RNAG Amino acids, FNTPs, - / R“‘":n%“%#»?" - &Y
enzymes etc. Energy sources, salts etc. Amino Acids
Translation
Translational
Factors Energy Source
[=] it S o
1 1. RHE SE B AJARlQ| Hal.
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ExiProgen™ His-tagged Protein Purification Kit

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

A CHE 2 E
EE= PCRproduct)?t Qo™ HZ 0|88 &= UEL|CH (Ahn et al., 2008; Rungpragayphan et al., 2003).
ExiProgen™ ZH|E 0|&% CHE A oty

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

p=
o
=
N

o
3
g1
L
D
O
pd
>
mjn
ot
N
ot
re
rn
1=
{1kl
nx
o
=
oz
=
on
noe
|'l'LI
1o

A T E 2 8 ZH 7IEe M 7HA ME S8 2)22 2RELCL 1) FHE THE 2
£ Template DNAS H|Z3dl= MED, 2) Manual #4102 &3 = CHEZg gs =
CHEH X

2 otde = A= AccuRapid™ NEZ, 3) ExiProgen™ &

[— =
o HIZ 0|83t MASCZ CHMHEZ Hisd
st ™A = e ExiProgen™ MEZOZ LiH0| ZL|CH CHEE gisi gl MK 7|E= XE0iCh
X2 pg THHEE X mg THIZIX] SHMAES e Ol ohMge = QUEL|CH
O] Qo= CHHAE i M52 ZFdAZ|7] fist 7|E, THHE FH 52 HE L8t {3 7|E
S MY SH0f et ME 7hs3h 7|EF HET0| UESLICH
Zt 7|E0f Ciot XpAst 4FHE2 HEO|2L|OF ZH|O|X| (www.bioneer.co.kr)2 & ISHA[Z| HEEFL|CEH
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ExiProgen™ His-tagged Protein Purification Kit

ExiProgen™ His-tagged Protein Purification Kite= AR TALE CHHE b U it =& FH|Q
ExiProgen™O0f M8% = Qo CIHA0| LHE ASE2EH S5 CHEHAZ 1&22 7HHSHH J
g =+ A&

= HE2 M= Il (Celllysate) EE= FMZE CHEA Aol HMEZ Ni-NTA bead?t Histidine-tag=S
0| 8%t Affinity HHO = CHMEAZ HXLICt Equilibrium buffer2 HE 3l &l Ni-NTA magnetic bead 2
EHO =X CHHAZS ASSID, washing buffer2 A& BL|CE 0| 1&X2| ImidazoleO| Z&HEl
elution bufferE X2|dl bead2FEH =& CHHHAHZS 2a2lgL|Ct.

JEE
7}

Aot

—

rlr

o Al
8= &

THAE AMeleh HH

o
tEoh, A AMOHE

u"’

i - .
[ J—x==v .
ExiProgen™g 0| 3%t
Nz E| NP e
33 3. ExiProgen™ His-tagged Protein Purification Kit2| #2|.
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Al
=

ngt

H}EH
od

TEE EA

1. Cartridges

Ni-NTA magnetic bead
Elution buffer
2 ciel Xl M| buffer

(1 Mimidazoleg Egsta U3).

Binding/Washing buffer
Ni-NTA magnetic bead0j| THHZE 2§ E0|
ag 4 QA WY HF0, SN chyz

i =

g =, MHIE (22 HMA) AE.

L2
L1
K2
K1
J2
J1
12
1
H2
H1

G2
G1 Sample Loading Well
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ExiProgen™ His-tagged Protein Purification Kit

2. &

ExiProgen™ Baseplate X

° - = Heating block
A\

»® X
Cartridge @ position

Buffer Cartridge 2

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

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

Disposable Tip Rack

)

Disposable Tip Rack
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B ~
oYz

Sample =H|

ExiProgen™ His-tagged Protein Purification Kit 0 &-83}7| 2|2t sample 2 cell lysate E£= FMZ
CHEHE 25 sample 2 &=H|SFA| 7| HFEFL|CH,

1. Cell lysate (e.g. E. coli cell lysate)
1) 25 CEg A

A7l cell 2 3,000 rpm Of|Af 10 227t &

—

0z
AT
i)
ot

o
2) Cell pellet Off &7d2F2| Lysis buffer* (O| M S)E 21, pellet = 2tF15] E0{FL|Ct
* Lysis buffer Of|A|: 20 mM Tris-HCI,1 mM 2-Mercaptoehanol, pH 7.6

(Microtip, On/10 sec, Off/20 sec, Total time/5 min)

4) Cell lysate & 1.5 mltube Off &7 H2 F,13,000 rpm 22 1 & &¢Q
pellet 2 &2|gL|Ct.

o =

5) SDS-PAGE & &350 &30 55 IOl & o|f & =elghiot.

2. M= THHE LS sample (In vitro)

1) AccuRapid™ Midi Protein Expression Kit (Cat. No. K-7260) & O|&3%}0 1.5 mltube O *|Z £I
750 pl Bt CHE U EMZ FH[SHL|CH

o 12

2) =4

rot

P CHH Al 8H51 200 incubator Off €10, 30°C Ol Al 3 A|ZH SO BHESA|FHFLICE
3) SDS-PAGE £ E53}0] &

28 gOlo| S CHTO| W 0% Ol
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ExiProgen™ His-tagged Protein Purification Kit

nx
ot
(11
rE

oAl M FEZxt

1. 6 Hole Punch (ExiProgen™ ZtH| @AM A2[)E 0| &5t
sample =0 %A Cartridge @1t @2| sealing film O
THES F0 FA|7| HELCH

1: 2% J88 #0510 Sample 0| %A sealing film O

Y= &0 FAI7| HHELCL

*

-4 o

2 2.p.37 A =H|Bt cell lysate =& THHZE 261 sample

= 700~750 yl 2 Cartridge @2| G 0| & 7ISHA|Z| HEEFL|CE,

G2 Sample
G1 Loading Well

3. ExiProgen™ ZH|9| 22 ¥ baseplate & Y22 2AH Y|

HorgyLot.
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4. =X @7t A0 2X|0f Cartridge @8 EEHSHA|7]
HFEFLICE.

* &1 Cartridge @2/ L

2o FE S

| LS HAX Heating block et 2 77|¢
=, & 0H¥0| ERA=X] =QIStAIZ| HERFL|CE,

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

* &1 Cartridge @ B2t fIX0|= Cartridge 182 st A2|2
20| &Z0| JAELICH M2t Cartridge O 2% HEH b=

, QEZ Mg s2{M 7|21, Cartridge 7t E =

QISkA| 7| HEZFL|CE.

ruln
o
Rl
iQ

Jlot ot

6. Cartridge @2F @= 25 T&fot =, ALO|0| Waste Tray £
ZHASEA| 7| HEEF L CF

* % 31: Cartridge @ — Cartridge @ — Waste Tray =ME X|FNM
78**3}*_' 2, 252X Y0 Mo2 20| A=K,

7. Elution tube € Z%ISH Elution Tube Rack (ExiProgen™ ZHH|
UM AM2[)2 ZHH| L baseplate 2| Heating and cooling block
(Magnetic part)0fl Z&tSHA| 7| HEZFL|CH
* &1 Elution tube & Y2 ME|Z rack Off ZASIAIZ| HEZELICEH
* ¥ 1: Elution Tube RackOll Elution tubeE &g Alof& Otz <

J8e Hustol ‘F2F o "ot KXo 2ot FA|7|
BFZFLICE. Elution tube= sample2| 7H=0ff 230 AL23SIA|H
0, =& ?IXl= Cartridge®| =2 E'ut 22 «F0f
SASEA|H ELCt

:| Elution tube
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ExiProgen™ His-tagged Protein Purification Kit

J2l3F ZH0| Protection Cover & &&HgHL|C,

=

Protection Cover = baseplate $/0| Al Elution Tube Rack =
22 = UA=F EIX| LoiM FEBL|CH

9. Disposable Tip Rack 0l sample 2| 7H==0{ %A Tip
ROA|7| HHEL|CH

* BI: B, Cartridge ©| $2 YT 22 ‘0 tpS ROAOF
BHLICH E, Cartridge O HX| &2 Fo| 48oH= AR

tip 2 =X| ORA|Z7| BEEHLICH

O 2 Cartridge, Al2 % Tip 2| X7} LX[SH= X
|CH41 TO|X|o] 1&e &7

- _|

SEA[Z] HEZFLICH).
X7t LX|SIH baseplate & L0 E1

41 28 Eauch
baseplate = £2|7F & W7HX| 20O ©OA|7| HEEL|CH.
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Ol Al 1) Sample 1 74

Ol Al 2) Sample 8 7 OlAl 3) Sample 16 7

A,

* @ x * (é) x

——

o

11. ExiProgen™ ZH|2| MRAE 71, ‘Pressto start HES &

2 FA|7| HFELICE ‘start HES

—
Press to start —=4, =
O| ExiProgen™ %}MO| =1 A3 Z H7l %0 5 Ot
P otHe =z Hof ZLCt.
* ¥ 0] 2 FH|Q XY, Z F US =73 St= YUY
Ch. otoF HMXMo=Z CH3etHo 2 HO7HA| g Z0e &
Y ExiProgen™ Hlo| MYS 11T, A/S ME[Z SI2tstA|7| BRI
RERRERRRERRRRRR
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PREP SETUP 9]0]1]

25 ul 50 ul 75ul | 100 ul

126ul | 150 ul | 200wl | 250 ul

PREP SETUP

SELECT Reaction temperature

ExiProgen™ His-tagged Protein Purification Kit

13. Z}= 3t ZH0| PREP SETUP 3tHO| LtEFLLD ZH 7|
Eof siYste Z2EE HSE MET = Q= 3HHO| Lt
EFEFLICE O7|0A 901’ =21 2PN Oof2fo| LH-E0|
LIEILE=X| &9l 5 ‘Enter HES =2 FA|7| HHgfL Ch

Prep Type: Protein
Sample SRC: Protein_Purification

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

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

r

! ¥0
o rir

re tl
(@]
oo T

o

OH'I
L
X
b

15. Elution volume & 2tH =, CHE JH Al 2=5 M=
%‘ T A= =HHO| LIEHLICH & 7|E AFEA0E ZHZ

okHHEZ =21 CtZ THAIZ O|SSHA|7| HRELICH

CHECK LIST
LR s 16. CHECK LIST' 2tHO| =, Cartridge & HIXSH F#£&0]
4. Place the Dis; bile Tip Rack 7_ll- Ol x| Oﬂ E”-7.” Al %)I El O‘I (RA X| I:I-Al -OI: Hl—-l _(2'}0‘—'_6'-“ :?__
5. Place the Waste Tray ‘ok’ % ; % E:| ZF_Al | |.E|=’ | EI-
42 BQ-042-101-01
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Running Mode

Prep Type : Proteir
Sample SRC : Protein Purification

PAUSE

01:05:28

Work Completion

Completely remove all the parts from
ExiPrep and close the door

Still remains same work
2 : Do other work
{ : Finish

17. Zt&1F 20| ‘Running Mode’ 3tHO| £ xEZHMo 2 0}

=
ol &S RISt Z,‘'RUN' HES =2 FA|7| HHEL
Ct. O] 2, SH| 7k50| A& of 2 A]ZH 22 FL|C}

Prep Type: Protein
Sample SRC: Protein_Purification

-

19. Sample rack 2 U4l =, Ct22| Protection Cover

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

2} Protection Cover & MHEY = UESLICH

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

Cover Separation Tool 0| & AtetL|Ct,

* & 1: Rack &%t A| Separation Tool 2| ZH X7} 2Z0
QLojof gtLct.

20. 8 =92 Protection Cover 2} Separation Tool O|

SE0|X| (= 177, CHE o =2 = g HE
AAHsEo 2 180° &4 E L Lt

* &1 Elution Tube Rack 0| D™ E Wj77IX| HHE A|ALHFCZ
25| =240F gL LCt.

21. Elution Tube Rack 11740| &tZE| M, Separation Tool 2|

o
gZ 0O A= HHE FATLILL HHE S7|H

o= T AN

Protection Cover 7t $IZ 22 22t Rack ot 22|%0f

A MAHE = JAELCH

* &3 Y ZE Al 3t £22 Protection Cover & &2
HEONM 2ZF LEZO| HE =XXNoE YHFTH tube LY

o
gol0] §l& HAS WY 4 YBLICH

4}
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Sample &
O|8¢%t CH A FH7ZI EH =, 2T 55 HHHE2 Elution tubeO| A 2|54
C =

M

S|
ExiProgen™ ZtH| =

e o|¢=E Lk o

= UM, CHEME U2 oF 250 ul §E7t Z CHHZE 20)= Ni-NTA magnetic
bead?t ZBE|0 AS = ASL}, O] Y 22|t HMAHTH = ALESHAIH EL|CH

2a Al CHeE FH IbE Z2 Y8 sample2 18 42F 20| Cartridge @2 L, K, J 0N 2[5}
Al QlsL|Ch
=2 T AMd

- -
— L: Bead sample
16 478 |
1 —
— K: Unbound sample
16 _|
1 1 .
— J: 15t washing sample
16 8 |
1
16
1
16
1
16

Purified protein sample

I3 4. Cartridge @2

Zt W sample.

+ Unbound sample: &3 sample2 Ni-NTA bead0f ZgtA|Zl 22| A SH(beadd| ATSHK| 2 Eh
HAS ZEsts )
+ 1stwashing sample: THHE A Al 1X} washing &, &S,
+ Bead sample: THHA X Al, AHEEl bead sample.
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Zt sample=2 SDS-PAGEE Solf |dt= THEMEO| HM|7t HMLHE O|F A=

r r
for
©
Q_I-
>
°

o>

I

n

1. Loading mixtureE Ot @F Z0[ FH|SHA|Z| HFEL|LCE.

x4 Unbound/1st washing samples %x|F Tt E/Bead sample*
Sample 5 pl 15 ul
4X loading dye 5ul 5ul
2o SR 10 pl -
Total volume 20 pl 20 pl

* &1:200 plo| BREE242 FEZ|X| | Bead sampleO] EBHE|0] U= wellofl &7HSED pipetteS 0|23 &

5| 23et = samplingdtA| 7| BFEFLICH

2. &H|%t loading mixtureE 95°COIA 5~1027t EXE|Z SIA|7| BFEFLICE,

3.10% = 12% SDS-PAGE gel [10 x 8 (cm), 10-well]0| 2} sampleS2 317|2F Z2 %2 loadingdt
A

M = running SHA|7| HFEFL|CE,
« Unbound/1st washing samples: 5 ul/well
« X|Z CtEiZE/Bead samples: 10 pl/well

4. Coomassie blue X Z A Gl EFMSI0] S5 CHHEIO| Bty Gl

[== R =2 1 s = x IC-’IX-” O:I_l?‘% §||' |'o;|_||:|-(:|_EI 5 6)
A B
M Bl 1 M CL P
45kDa
45kDa
29kDa 29 kDa

20.1kDa 20.1kDa

13 5. E. colicell lysate & 0| 8¢t =X THHZIO| HX|. (A) DUSP3 7} 2t&ad El E. coli cell lysate.

M, Protein Size Marker; BI, Pre-induction sample; |, Post-induction sample. (B) ExiProgen™2& 0| &%t

=% CHHEO| HH|. M, Protein Size Marker; CL, Recombinant cell lysate; P, Purification sample
A

M 1 2 3 4 5 6 B

66 kDa 66 kDa

45kDa - + 45kDa

29kDa o 29kDa
+

20.1 kDa i 20.1 kDa

A% 6. FME ChE HSHoz UHE sample 2 0|88 S THHEO| HA. (A) LHAIZ. (B)
ExiProgen™& 0| &%t =4 83l 2x

o| ™dH|. ExiProgen™& Of A CHEHEOl A, M, Protein
Size Marker; 1, DUSP3 (22 kDa); 2, CAT (24 kDa); 3, AcGFP (28 kDa); 4, ERFP (31 kDa); 5, EF-Ts (34
kDa); 6, VF (45 kDa).
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HeE M7 Y 2, Cartridge R 7[Ef FH| HM M= L3It 20| MA = 2ZSHAIE FLIC

[ = E - T

1. Waste Tray 3! Disposable Tip Rack

o3

Waste Tray£ tray 92| 8US HE|L 2= S0 W2 = 20% OE=22 #M H2 =, 22
o)
AN T

=
St EL|Ct EESH Disposable Tip Rack2 2&==0] 20 /UX| U2 FR0= AOE ERSHA|D,
teF 220 B2 420& 20% OE22 oM @2 =, 225t ELct

2. Cartridge @, @
BtS0] ELD 2 Cartridge @, @= FES H2 HEIZ 4°CO| ER5HA|7| HHEfL|CE,
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~

o

P |
=
o

S & Al (Inclusion body)S &

Loading sample2| 0| X

Mol EX7E A

oI THeEol FH o ©

WEO| FHZO| HAHL, FH X

Z=ot0] S ZSHA|Z| BFRLICHTEE, of2fe| LiE

O -
oLt BE o N 22l siZ

o

= ChuH Al

=13
= = 1=

2. "N AR} M= Tt
2-1) CHEE &5 Al ALBSH= T
7l N2

rlo

Cell extract2| cell line0f St
2HE Tt

2-2) Manual 7|EQl AccuRapid™ 7|EE AtEd}

H2 AHUZ template & &
Z[H 9|

2

UHZAS OB

A

C}.

got=

oy
40

Cell lysateE =H|&
EO0[MAI2.

=g

f AtE3t= lysis buffere|
CHH A FHE 2T 1sk9 AIEE
o1& LT

II|>

AL
e

—_

N-termius 2 C-terminusOf Histidine tagO| £ %t0|

Histidine tag0| gl %< SlofRUeR| Bolstn Qs BS SAS ARE
ZH|BLITH
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Histidine tag2|

C}HH

=

HI
Rels

X

ExiProgen™ His-tagged Protein Purification Kit

Histidine tag®| @{X[0f 2t & CHEHREOl &30
Mollg =+ AFUCL 52 HHE L= SES
TR ot 3k 7= HY Al ARRE SEERX B
Ot 7t =X He B27t 42 = UASLIC

|

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

CelllysisE = =9 protease inhibitorS & 7}S}HA|
7| HREfLCt

EO0| Unbound == 1stwashing sampleOA| EQlE|= HL,

Overloading &l& 2<%

ra
N

11l

o
r

rr
o
40

OF

2 44

Ni-NTA magnetic bead2| binding capacityE =0
M 29| sampleO| loading®! Z<20] i sHH,

sample2 3|4510f ALESHA|Z| HEEFL|CH

Solubilization reagent (ex. 0.1% Triton X-100
£ = Tween 20) 2 buffer0f| ®7I5t0 AL

ote =+ AFLICH
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HNE3E Cat. No
16 rxn K-7220

ExiProgen™ His-tagged Protein Purification Kit
32 rxn K-7221
HEZ Cat. No
AccuRapid™ Cell-Free Protein Expression Kit K-7250
AccuRapid™ Midi Protein Expression Kit K-7260
AccuRapid™ Maxi Protein Expression Kit K-7270
AccuRapid™ Protein Synthesis Kit K-7280
ExiProgen™ ProXpress PCR Template Kit K-7400
First primer F/R sets (N terminus 6x His tag) (each 5 nmole) N-8229
First primer F/R sets (C terminus 6x His tag) (each 5 nmole) N-8230
ExiProgen™ Protein Expression Optimization Kit K-7410
pBIVT Vector Set-1 K-7350
ExiProgen™ EC Protein Synthesis Kit K-7300
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™ 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 (G.)\ Biological Catalog
LOT REF Caution
Code éX., 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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