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Safety warning and Precaution

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

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/'ngenTM is trademark of Bioneer Corporation.
Copyright O 2012 by Bioneer Corporation, All rights reserved.
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1. Introduction

Proteins are one of the essential components in the vital reactions in vivo
and in vitro, with various functions as enzyme s, hormone s, and structural
proteins. The research on the role s and structure s of proteins has been done
actively in the post - genomic era, starting with the production of protein s of
interest by using recombinant DNA technology.

In order to produce recombinant proteins people generally transformed
various host cells, such as E£. co/j, 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 can be selected by the selection marker co - inserted into
the host cells with a target DNA. T he recombinant protein s are produced
during the culture process of the selected transformed cells and after the
culture collected and purified from either the cell lysates 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 protein s to the host cells it is very
hard to express those proteins in a c ell- based system . Therefore those toxic
proteins can be obtained through repeated trials and errors under various
conditions, which take s several days or even several months.

To overcome these obstacles , 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 soluti on 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 ce |l
based method , as well as of expression of toxic proteins to the cells.

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-042101-05
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2. The ExiProgen™ protein synthesis system

Bioneer has developed the 7 p &6 ¢ 7 ghélt*combines cell- free protein
expression system and highly efficient purificaton system The rp26cft a4t~ =
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 7 p & 6 ¢ 7 gafl éxiract DNA
and RNA from various biological samples within an hour.

The 7 p 26 ¢ T ®fressed 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 synthesiskitin ther p&6c t.9 47"~

Bioneer currently provides various protein synthesis kits that ha ve been
optimized for many different proteins. Therefore, researchers can simply
execute a protocol already programmed in the 7 p &6 c 1 alénty” with
installing the kit of interest.

p2t t U4 cfree pratginGymthesis produc ts 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) ExiProgeri
products for automated protein expression and purification using ExiProgeri
instrument.

3 BQ-042101-05
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3. ExiProgeri = t-@isulfide Protein Synthesis Kit
3.1. Overview

Cell- free protein expression method provides several advantages over cell -
based method such as an expression of toxic proteins and a production of

small quantities of proteins with ease and speed. However, in a cell - free
system using £. coli extract, itis hard to produce proteins containing disulfide
bonds.

T p €6 ct EEMDisulfide Protein Synthesis Kit allows disulfide -bonded
proteins to be produced in a cell - free system using a buffer solution that has
282323=ZcUdtp=ut 60Ut o2y 6¢ = VsR@sE axehengedcel-ue®j = p 2t T U
protein expression method (Figure below).

ExiProgeri = Tt-@isulfide Protein Synthesis Kit can synthesize proteins
containing up to nine disulfide bonds. With this kit, the entire processes from
protein expression and purification to dialysis are conducted in a fully
automated manner and the final products are harvested in a storage buffer.

Incubation on 26 T L_‘\,
Deletion of Amino acid and \
Reaction tube 1 Ty Energy source

Protein .
Expression
Mixture —

ﬂ Amino acid and

Addition of Amino acid and
Energy source

5 BQ-042101-05
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3.2. Prepare of template DNA

A protein expression vector can be used as template DNA for the
EX/ProgenTM EC- Disulfide Protein Synthesis Kit. Figure 1 shows the typical
structure of template DNA for the ExiProgei ¢ = Y3U=Z 0Ueun636U=Z g0 M= | ¢
233U=Z03U=z| 6ce wOe c U Rilospme binging site {RBS) O U TaFget
gene - Y{=ZO6Uce2t30tcs ¢=ZY3UZO3c9UBO=Z3UtUH] 3teOYZ
stop codon for protein translation, as well as 6x hej 6242t U=633cE 3642623
B aterminal for the ensuing purification.

Figure 1. Structure of Template DNA

DWZ0XZwtt] 6cec wO] = Xabdedténblakde p=32) @292+t U

T7 PromoterRBS ATG36x histidinetagy--------------------------Step | T7 terminator |

aW=¢ x=wt tj ©c € higldin& tagheddemplaied p

T7 PromoterRBS ATG Bx-histidinetacStop | T7 terminator

For cloning of a target gene, one can use pBIVT vector from Bioneer, which
is a protein expression vector for in vitro translation (Cat. No. K -7350). A
detailed explanation on pBIVT vector is provided in Appendix of th e 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 ge ne is not optimized to  £. coli. Throughout th e service
a customer can get codon - optimized target gene cloned into pBIVT vector
(or other /n vitro translation vector a customer select s). Please refer to
p2ttUdlcnj = 3vive.Bioneps @amXfor more information.

6 BQ-042101-05
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3.3. Kit contents and storage

ExiProgeri =1-@2j e 6h29Y=8ct0d2t=YCtOea3lj 2]

Cartridge 96 well x lea Store
Dialysis tube 1 pack (16 ea/pack) at4~8
Disposable filter tip 1 pack (8 ea/pack) Store at
. Room
Protection cover lea
temperature

ExiProgei =1-@2j e 6b2dU=6cfOU21t="YCt O34 2]

Cartridge 96 well x lea

- - Store at
E. coli extract 8- tube strip (Yellow) x 1 ea 20~ -70
Master mix 8- tube strip (Violet) x1ea
DEPC DW 8- tube strip (White) x 1 ea
Storage buffer 35 mL x 2 bottle
Positive Control DNA 1.5 mLtubex1ea

ExiProgen™ EC- Disulfide Protein Synthesis Kit consist s of Kit 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 -n LI ca¥ng with Dialysis
tube.

The Kit includes Cartridge , E. coli extract, Master mix, DEPC DW,

Storage buffer and a tube of Positive Control DNA . Cartridge contains
Feeding solution for protein expression . The Kit  should be storedat -ai LI¢ =
or below, and E. coli extract is strongly recommended to locate at a -CiWeg =

deep freezer.

The Cartridges of this kit are cove red 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 contam inate any part
of th e kit with nucleases or proteases.

7 BQ-042101-05
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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

Feeding buffer

; Buffer for protein expression to be
added to the reaction mixture.
It contains NTPs, amino acids,
and energy source etc.

Storage buffer
; Buffer for removal of imidazole
and storage of final target protein

8 BQ-042101-05
www.bioneer.com Revision :2(2016-07-04)
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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, tRNA and disulfide bond isomerase 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 provided 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 . Itis 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 a s 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 inthe  Kit  is as follows;
50mM Tris- Cl (pH7.6), 100mM NaCl, 1mM DTT, 0.05%(V/v)
NaNs, 50%(v/v) glycerol

Please add 1 ml of the storage buffer provided in two separate bottles in the
kit to each well of G1to 12 in Cartridge right before 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
©2336=3=ZcjUcnj=tbt=WebhbUcZj3tebdzwttO32t=Z0{ T="
the Reaction block.

9 BQ-042101-05
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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,
micro  pipettes, Reaction block ( provided with the
instrument )

ExiProgeri =

=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
room temperature.
Z=8cUnuycU=zZo3U=vYUywoet+tz=zwWoet wreé

=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.

Z Pt j 63 6-Girse&ddilyses iube on a Reaction Block as the diagram
below indicates . Fill 500 uL of sterile distilled water in the Dialy sis tube

out of a refrigerator and leave it at

located in the row B.

Protein Expression Section

Dialysis Section

ZVyrUzZoejutj 3W6UZH2660Uc=Z02u= 3T UZZ6ct OU wo:

10 BQ-042101-05
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3.5.2. Preparation of protein expression mixture

The first step of protein synthesis using the ExiProgeri is to prepare the
protein expression solution contain ing template DNA.

XCut off quickly 8-tube strip of E. coli extract, Master mix, and DEPC
DW as many as the number of samples and thaw them onice.
2When using Positive Control DNA, take out the Positive Control DNA
tube from the kit ~ and thaw it on ice.
Note) The scFv (recombinant single chain variable fragment ) of 34
kDa size is provided as a Positive Control DNA.
Prepare protein expression solution using pre -thawed E. coli extract,
Master mix and DEPC DW. It is necessary to spin - down each tube
with a micro centrifuge and then mix with a pipette before use.

Paositive Control Sample
Template DNA 2 uL XuL
E. coli extract 120 uL 120 uL
Master mix 210 uL 210 uL
DEPC DW 118 uL (120- X) uL
Total 450 uL 450 uL

Note) The amount of template DNA, in microgram quantity, can be
determined as follows :
Use 1 [1 9 = plasraid DNA per kb (kilo base) of the insert size of

DNA. (For example, 1.5 13 =t b= 6 6? jissapfiopraté for= 1.5
kb- sized insert).

TRemove water completely from the inside of Dialysis tube  in the row A
of the reaction block, and add protein expression solution.
Cover the Protection Cover on a Reaction Block.

11 BQ-042101-05
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3.5.3. Protein synthesis with ExiProger

Z8etwad=23t6Uj=21=623U=j U362t ambaelGagadt b=pebbdl
hole punch before the installation of the Cartridges on the ExiProgeri =
instrument, and add the Storage buffer on G1~ 12 rows T h= ¢3c©c2d3 U= =
(Refer to the page 8~9.)

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

Examplel) For 1 sample Example 2) For 8 sample

~
LAE LA ]

SyPtj ©366=038U=pebbldc=¢c3ycOc2YsUpxPugeM=cd463049
instrument as follows :

1. Open the door of ExiProgen™ instrument and
pull out the Base Plate completely.

aé=ZyYPtj ©366=Z63U=c3cHdCc2499(
the Base Plate.

*11tjeclU= 62336= ¢3cOBCc2Y934Z
without any movement and that the row L of
©23U4=¢3ycOc2493 U dn thedgp Bfche W
heating block of the Base Plate.

12 BQ-042101-05
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BéE=ZuYTtj ©366=63U=c3cOGCcY3
on the Base Plate.

* There are 1 j 2 62 uph erdbedd@d gin both
sides of the installation position of Cartridge
¢ ZPttheoOBHE=j 29U=t bh=6234
and then the right side. Ensure that the
¢3cBccd93U= = 2j = h2cebCXH

4. Install the Waste Tray between the Cartridge
=3t 9= ¢

* Follow the exact installation order of Cartridge

A ¢ ) c B¢ 2 AaWaste Hay. Ensure that
the Cartridges and the Waste Tray are firmly
installed. without anv movement.

100000 ¢

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).

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 column s which will not be used.

7. Push the Base Plate completely , until you hear
nwéewxrxn=zjterd=tc=bhUUBE=
door of ExiProgeri ¢

BQ-042101-05
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ZnbeUc=wieub6UYO2f tcEmrdga] 4Bt yBEce TEOBYE=hHt 66+

1. Turn on the ExiProgen™ instrument and
press the nPress to startn button in the
center of the screen.

Soon the ExiProgerr = wc 4Ut =b2|
scroll bar appears, and after a short period
of time it moves to the ¢MENUs 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
AlS.

2 e
% ExiProgen™

2. In the MENU screen, press ' Y © huttéto
select a proper protocol.

store | [Imisc
oFF SET

r502] 3. In the PREP SETUP screen shown as left,
input 905N of protocol number.  Ensure that
the statement

PREP SETUP

LL L L

Prep type: Protein
Sample SRC; Synthesis_D S

appearsot Z©23UZj wcUUte=Vvay

14 BQ-042101-05
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PREP SETUP

5w | sou | 75w | 10w 4. Choose oknto go to the next step.

125ul | 150 ul | 200 ul | 250 ul

* This step is for nucleic acid extraction only.

5. Choose ™26 "N and ¢oks to go to the next
step.

6. Ensure that everything is correctly installed
following the CHECK LIST, then choose
¢t xs EZPbZttTOYZ6eyrx U1 ]

7. In the Running Mode screen shown as left,
ensure that the statement
Prep type: Protein
Sample SRC; Synthesis_ D S
Aunldycj =ttrt=Z634=j wycddyrt
to initiate protein synthesis.

¢ ytcryr= qgtenbUO®2t*Ts = | we
the Disulfide protocol is completed. Open
Work Completion 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  nokn
button is selected to finish the use of the
ExiProgen .

15 BQ-042101-05
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3.5.4. Analy sis of sample

After the synthesis of protein using the ExiProgen™ instrument, the final
target protein in about 1 20~ 130 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

12
11— Expression sample
k2= Unbound sample

k= 1% washing sample

* Expression sample
; Samples after expression, but without
purification

H2
e * Unbound sample

S2 | ;samples not bound to Ni-NTA beads
61

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

16 BQ-042101-05
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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 1% washing samples
sample 10406 6=/46
4x loading dye 6=/46 6=/46
Sterile DW 506 0i =406
Total ai =406 ai =406

b. Treat the samples at 95 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 6i Ze0=1Th=Z¢v2tT36=Z63c3YO= neathedl 2+ = j t 6G¢€
ttphpucdjjttneét m"cm@gismmﬁ% 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
M 1 2

66kDa

45kDa

29KDa |

20.1kDa

14 4kDa
6.5kDa

M; Acculadder =8¢t ©U 2t Z'Y2MU =6 3 c v4kRaE2X GRARAKDE) O k = wu > = X

Note) A protein band shown around 24 kDa on the gel is a disulfide bond
isomerase that does not interfere in the activity of  the target protein.

17 BQ-042101-05
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Figure 4. Activity of the final protein produced by the ExiProgeri = 1-G
Disulfide Protein Synthesis Kit

recombinant Plasminogen activator

-

4
w

e
&

eeeens ECKit

Absorbance{405nm)
e
IS

= Disulfide Kit

et
o

o

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

Note) The graph shown above is the results of activity measurements
of rPA (recombinant plasminogen activator).  rtPA was incubated
with S- 2288~ , a substrate from Chromogenix, and the absor-
bance at 405nm was detected in every minute for 10 minutes.

18 BQ-042101-05
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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 itin  the running water and
rinse it with 20% ethanol. If there remains any dirty sludge on the
Disposable tip rack, clean it with 20% ethanol solution. And store at room
temperature.

¢é=¢3ycO\ceUyYsy=z Y=

The Cartridges with unused wells should be covered with their lid and be
jBtcdd=2t=3=Zc Ubc 2gafdciMmad¢ e ENY QEVC REIBEHZYHYE=

19 BQ-042101-05
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5. Troubleshooting guide

Please refer to the troubleshooting guide below if there is a problem in

nctolda2t=j Croealdj 2j Auechilwyeds 1 €t BIs=|p@t a3ljc
kits and the ExiProgeri = 2t j 6cec Ut B¢ =1 YUu=2tr=Z62tr9=06231tj 4
guide are for most of proteins, but not for all proteins.

1. No protein synthesis, including positive control protein

Causes Solutions

Contamination of nucleases Wear gloves at all times.
(DNase or RNase) Use DNase- & RNase- free pipette tips.

Check accuracy of pipettes.

Add exact amount of DNA and/or
reagents.

Mix every reagents exactly according to
the protocol.

Pipetting error or no reagent
added

Store every reagents/components in the
Inappropriate  storage of kit at the recommended temperature.
reagents No repeated freeze - and- thaw of E. coli
extract.

2. No protein synthesis, except positive control protein

Causes Solutions

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

Error(s) in gene sequence Check that the target gene codon is in -
of Template DNA frame.

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

20 BQ-042101-05
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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.

Structure  of  expression Add appropriate amount of IPTG

ctor . - .

vecto Xyj t uc t R-QGhogalactopyranoside)
to the reaction mixture if the expression
vector can produce endogenous lac
repressor.

Contamination of template Prepare and use fresh, uncontami nated

DNA template DNA.

3. Low yield of target protein

Causes Solutions

Use template DNA of which Ajgozs0 IS

Low purity of template DNA between 1.7 and 2.0, and A 2s0230 IS Over
1.5.

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

Concentration of template
DNA

No codon optimization of Do the codon optimization of target gene
template DNA to  E. coli to E. coli.

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

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

posttranslational modification in cell
protein synthesis using E. coli

the lack of
- free

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.

www.bioneer.com
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6. Appendix: pBIVT vectors

pBIVT vector set (Cat. No. K -{ Bdi W=2j =ZdUj 29t UYFHept c=p2t t UUcn
protein synthesis system. It fits well into all kits of ExiProgeri =uct U2t =
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.

T7 promoter — MCSs — T7 terminator

pBIVT
(3kb)

Kanamyein

SupPm¥] Z6¢Y=X6e€602=¢6tT2Ts=Y2eOUW=Zj Upedtwdj
CATATGCACCACCACCACCACCACGGATCCGAGCTCAAGCTTGCGGCCGC
Nde | 6x histidine tag BamH | Sac | Not |
ATAGGTCGAC

Sal |

PBIVT-an j S6¢ Y=EX6€e602=c6ft@t3=Y2OUW=] Upge Ut wyj
CATATGGGATCCGAGCTOAAGCTTGCGGCCGCACACCACCACCACCACC

Nde! BamHI| Sacl Not | 6x histidine tag
ACTAGGTCGAC
Sal |
23 BQ-042101-05
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8. Related products

Cat. No. Product Size
K- 7250 Twuwe Y ) KEIGFreg Protein Expression Kit Llri:(l:_tizr?:
K- 7260 Twwe Y ) MEIiPToEin Expression Kit rj::(I:_tizrfs
K- 7270 Twwe Y ) Max¥Pratein Expression Kit ]'g:;iz:
K- 7280 Twwe Y ) P@WEn Synthesis Kit 5 reactions
K- 7300 16 reactions
K- 7301 ExiProgen™ EC Protein Synthesis Kit 32 reactions
K- 7302 96 reactions
K- 7310 ExiProgen™ EC- Maxi Protein Synthesis Kit 8 reactions
K- 7320 EX/'ProgenTM EC- Tagfree Protein Synthesis Kit 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 =8 ct U2t =Ya2aMU=:06? 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

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

Wear appropriate protection when handling any irritant or harmf ul
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

EX/'ProgenTM 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 O 2012 by Bioneer Corporation, All rights reserved.
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1. Introduction

. DNA
( )expression vector, PCR product), ,

mutants f
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2. The ExiProgen™ protein synthesis system

ExiProgeri =
ExiProgeri =
DNA, RNA
(33 )
. template DNA
Manual AccuRapid =
series ExiProgeri
ExiProgeri Series
E. coli T7 , DNA
(Expression vector PCR product)
ExiProgerl =
DNA )
ug mg
(www.bioneer.co.kr)
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3. ExiProgeri = t-@isulfide Protein Synthesis Kit

3.1. Overview

E. coli
ExiProgeri = 1-@isulfide Protein Synthesis Kit
X
, stepwise exchange
cell- free) ( )
ExiProgeri = Tt -Qisulfide Protein Synthesis Kit
9

Storage buffer

Dial)_*sis tube e,
[=) e,
cra g —pﬁ )
ulg gnl il

I ommmaw oy
PN

opo =AY \
=
s

o] e & 1 oy
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3.2. Prepare of template DNA

ExiProgen™ EC- Disulfide Protein Synthesis Kit template DNA

, template DNA ¢ = Y Z nct Rib&lme=
binding site (RBS) | Target gene - Y{ =Z ©Uces2t 360t cs

, 1 . target gene start codon stop
codon , 5n
histidine tag

Bn 6X
1. Template DNA

0W=0xZwttj ©c¢ e hipdnEtighed BMMateE € b

T7 PromoterRBS

ATGa6x histidinetac

Stop | T7terminator|

aW=¢xZwt t| ©corhig@inezagged EmpRits)

T7 PromoterRBS ATG

6x-hi

6x-Histidinetac-Stop | T7 terminator|

In vitro translation
pBIVT (Cat. No. K - 7350, Appendix ) s
pK7, pIVEX, pET
DNA E. coli
) Gene
synthesis service . In vitro
translation vector

(www.bioneer. co.kr)
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3.3. Kit contents and storage

ExiProgeri = 1-@isuliide 8 c t 642+ =ZYCt©24j 2] =1 26

Cartridge 96 well x lea Store

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

Protection cover lea Room temperature

ExiProgeri = t1-Qisulfide 6 c Tt @42t =YCt©3Uj 2] =i 26=

Cartridge 96 well x lea
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 -20~ -70
ea
Storage buffer 35 mL x 2 bottle
Positive Control DNA 1.5mL tube x 1 ea
ExiProgen™ EC- Disulfide Protein Synthesis Kit 126z i1 e26:z
126z buffer ¢3cOc2dY9s U=
Disposable filter tip, Dialysis tube Protection cover s
¢3cOcY9s U= Xy €Cn W=
i126= Feeding buffer Cartridge
E. coli extract, Master Mix, DEPC DW, Paositiv e Control DNA Storage
buffer , (-20~-Ci W (L
E. coli extract  deep freezer (- i W J)
Cartridges , , Sealing
film ,
DNase- free, RNase - free Nuclease
Protease
7 BQ-042101-05
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3.4. Information of components

3.4.1. Cartridges

Ni-NTA magnetic bead

Elution buffer
; buffer

(1M imidazole )

Binding/Washing buffer
; Ni- NTA magnetic bead

. ( )
Autoclaved DW
; Elution  , tip
Feeding buffer
, NTP, s
Storage buffer
: , imidazole
8 BQ-042101-05
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3.4.2. Other components

A. E. coli extract

P26z E. coli extract s
T7 RNA polymerase, Ribosome, tRNA disulfide bond isomerase
, 8-tube strip , tube 130 uL
B. Master mix
126z Master mix NTPs,
salt , 8-tube strip , tube 220
uL
C.DEPC DW
, 8-tube strip
s tube 130uL
D. Dialysis tube
Dialysis tube membrane tube , Feeding
buffer s
Storage buffer , 20%
tube s
20% Dw

E. Storage buffer

Storage buffer .
50mM Tris- Cl (pH7.6), 100mM NaCl, 1mM DTT, 0.05%(v/v)
NaNs, 50%(v/v) glycerol

Storage b uffer bottle s ¢3cOcq4dsy-P
imL . buffer

buffer glycerol 10% . s
Reaction block

9 BQ-042101-05
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3.5. Experimental Procedure

3.5.1. Preparation of experiment

; ) ) squeeze bottle, s
, micropipettes, Reaction block (  ExiProgeri = )

¢3cOcdY9s U=

—~

) Xai Cad 2 )
¢3cBced4s4:=
YUdjyweattzZwot wr

= Dialysis tube sample 2
tube , pipettes ,
tube . , squeeze bottle
, tube s .
Z=82nuyeeqj tube , Reaction
block , B tube

500uL

Protein Expression Section

Dialysis Section

= Disposable filter tip Protection cover

10 BQ-042101-05
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3.5.2. Preparation of protein expression mixture

ExiProgeri , DNA

E. coli extract, Master mix, DEPC DW tube

=X6tjeeesl=¢ttOct6=Z0c0m)
Positive Control DNA tube .
) Positive Control DNA scFv(recombinant single chain variable
fragment) s 34kDa

= E. coli extract Master mix, DEPC DW

. ( tube spin- down s
tube pipette mixing )
Paositive Control Sample
Template DNA 2 uL XuL
E. col extract 120 uL 120 uL
Master mix 210 uL 210 uL
DEPC DW 118 uL (120- X) uL
Total 450 uL 450 uL
) Sample DNA .
insert lug/kb (ex) insert size; 1kb A
1ug ) .
= Reaction block A tube
ZYU43ywezat 1t = Ipoteaton Eover
11 BQ-042101-05
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3.5.3. Protein synthesis with ExiProger

ZExiProgeri = , 6 Hole - punch ( ExiProgeri =
) Y=Zw)cOc24Ysy= Y=
€=¢ycOcEIzR= page 8~9 Storage
buffer
2)8
r 3
{ 80,8
W ptidl
4 N
o
3
s ExiProgeri =
1. ExiProgen™ Setup tray
2. ¢3c6Bca2d9

Y= ¢ )c B¢ 24Ug Y Heating block
guard B
Cartridge
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