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1. Introduction

Although nearly a third of all eukaryotic genes encode membrane proteins, their expression and
functional analysis still offers many challenges. This is mostly caused by complications to express those
proteins in standard protein expression systems, where membrane proteins can be toxic to the cell
system or form insoluble aggregates. These problems can be addressed by using the wheat germ cell-free
protein expression system offered by CellFree Sciences. By adding liposomes, artificially-prepared
spherical lipid vesicles, to the translation reaction, membrane proteins are directly inserted into the lipid
bilayer of the liposome to form proteoliposome complexes. Proteoliposomes can be easily isolated by
centrifugation and offer convenient tools to study protein functions. Moreover, proteoliposomes can be

directly used in immunization experiments to prepare antibodies directed against membrane proteins.

For the ProteoLiposome PLUS Expression Kit, CellFree Sciences developed a reaction format based on
WEPRO®9240 with added liposomes from asolectin. Asolectin from soybeans is a mixture of
polyunsaturated phospholipids that is often used for the preparation of proteoliposomes and functional
analysis of membrane proteins. In combination with the ready-to-use WEPRO®9240, protein expression
reactions can easily be set up with few pipetting steps, and no fresh liposomes have to be prepared for
each experiment. The ProteoLiposome PLUS Expression Kit uses a small-scale bilayer reaction format
for testing the formation of proteoliposomes for a membrane protein of interest, and to possibly doing
some functional testing on the protein obtained from an expression reaction. The reaction conditions
used in this kit have been tested for the expression of various membrane proteins, where a 240 pl bilayer
expression reaction yields for example for the G Protein-Coupled Taste Receptor T1R1 about 10 ug of

protein in the purified proteoliposome fraction.

The ProteoLiposome PLUS Expression Kit provides all necessary reagents to perform eight protein
expression reactions. In addition, the kit provides the pEU-E01-MCS expression vector for wheat germ

cell-free protein expression system, and an expression vector for T1R1 as positive control.

For more information on the use of our wheat germ cell-free protein expression system for the

preparation of membrane proteins, refer to the references at the end of the manual.
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2. General Information on Working with Wheat Germ System
To perform the protein expression experiment, a template DNA is required that has a SP6 RNA

polymerase promoter and a suitable enhancer. We advise to clone your ¢cDNA into expression vector
pEU-E01-MCS (included in this kit) to express the native protein. CellFree Sciences can provide other
expression vectors for working with tagged proteins using the His- or GST-tag. Refer to our homepage or
contact us directly for more information on all our expression vectors, which can be obtained from

CellFree Sciences (contact information provided at the end of the manual).

Optionally, you can also prepare a DNA template by PCR. Please contact CellFree Sciences for more
information on how to prepare protein expression templates by the so-called “Split-PCR” method.
However, we only recommend the use of PCR templates in small-scale reactions for example for
screening expression vectors, or when working with a large number of DNA templates. When using PCR
products in the transcription reaction, make sure that the PCR yields the necessary DNA concentration

of 1.0 pg/pl.

We do not recommend the use of PCR templates for preparative protein expression; do use cloned

expression templates that have been properly characterized.

We strongly advise to test expression templates in small-scale expression reactions before doing any
large-scale expression experiments. For such an initial vector testing, we recommend to perform for
example some 240 ul bilayer reactions as included into this kit. Alternatively, expression vectors can also
be tested in the absence of liposomes to just see whether the protein can be made. Even though
membrane proteins are most likely insoluble under these expression conditions, the small-scale

expression reaction can still be used to confirm the functionality of an expression vector.

In the following protocol, we provide directions on how to set up a small-scale 240 ul bilayer reaction
using the premixed reagents provided with the ProteoLiposome PLUS Expression Kit. For conducting
more 227 ul bilayer reactions without added liposomes, you can purchase a Protein Research Kit (S),
Product Number: CFS-PRK-24, from CellFree Sciences. This kit provides the WEPRO®9240 premixed
reagents to perform 24 small-scale 227 ul bilayer expression reactions. For large-scale preparation of
proteoliposomes, CFS further offers a ProteoLiposomes BD Expression Kit, Product Number:
CFS-TRI-PLE-BD, for preparation of proteoliposomes on a 2.5 ml bilayer-dialysis format yielding a few
hundred microgram of membrane protein per reaction. For more information regarding these and other
products, refer to our homepage or contact us directly using the contact information at the end of the

manual.
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3. Protocol Overview

Protein synthesis is carried out by preparing first an RNA from the DNA template in a transcription
reaction. The RNA is then used in the following translation reaction for protein synthesis. In the
presence of liposomes, membrane proteins are incorporated into the lipid bilayer to form proteoliposomes.
Thereafter, the proteoliposomes can be isolated from the reaction mixture in a simple centrifugation

step.

Figure 1: Illustration of proteoliposome preparation in the wheat germ cell-free protein expression system

Liposome Proteoliposome

4. Use of ProteoLiposome PLUS Expression Kit

The ProteoLiposome PLUS Expression Kit provides sufficient reagents to do all steps required to test the
expression of your membrane protein of interest on a small-scale prior to preparing proteoliposomes on a
preparative scale. In addition, the kit provides expression vector pEU-E01-MCS to prepare an
expression vector for the protein of interest. In the following protocol, we are providing some advice on
the preparation of an expression vector, template preparation, and give reaction conditions to perform
the protein expression reactions. Proteins can be analyzed on a SDS-PAGE to see whether a protein of

the correct size has been made.
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5. Materials Provided by the Kit

The ProteoLiposome PLUS Expression Kit is shipped on dry ice. Upon arrival, store the box immediately
at -80°C. Do not thaw reagents at any time until starting the actual experiment. Avoid unnecessary

freeze/thawing cycles.

5.1.Kit Content

Item Quantity Concentration Volume Vial Vial Color

pEU-E01-T1R1 1 40 il som | &ECR
pEU-E01-MCS 1 1.0 pg/ul soul 02 ﬁ)ePCR

Strip of eight
Transcription Premix LM* 8 1x 18 pl 0.2 ml PCR Blue
tubes
Strip of eight
WEPRO®9L* 8 21 pl 0.2 ml PCR Violet
tubes

SUB-AMIX® SGC* 8 i Zop I o L
with wells

Aluminum seals 2

*Use total volume within each vial per one reaction. Cut off individual vials from the strips of

eight wells, when doing less reactions. Do not thaw vials that are not used.

5.2.Instructions on Use of Reagents

Item Description
pEU-E01-T1R1 Expression vector for human T1R1
This is a positive control for protein expression testing

Expression vector for cloning your gene of interest

pEU-E01-MCS

Refer to Appendix A for more details on the vector
Transcription Premix LM Premixed SP6 RNA polymerase transcription reagent
WEPRO®9L WEPRO®9240 wheat germ extract with liposomes from asolectin
SUB-AMIX® SGC High performance translation buffer

. Seals to cover the wells during translation reaction
Aluminum seal

Cut into appropriate size to cover well
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6. Materials to Be Prepared by User

6.1. Reagents for optional Plasmid DNA Purification
Purify plasmid DNA by a commercial DNA purification kit. The following reagents are needed for

further phenol extraction of the plasmid DNA (see Section 7.3).

Reagents Description

Phenol/Chloroform phenol:chloroform:isoamyl alcohol (25:24:1 v/v), pH 7.9
Chloroform >99%

Ethanol 100%

Ethanol 70 %

Sodium acetate 3M, pH 5.2

TE buffer 10 mM Tris, 1 mM EDTA, pH 8.0. Sterilized.

It is highly recommended to use nuclease-free water when preparing TE
buffer. - We DO NOT use DEPC treated water!

6.2. Reagents, Consumables, and Instruments Required for Membrane Protein Expression

Consumable Description

Nuclease-free water DNase, RNase free. We DO NOT use DEPC treated water!
PBS Phosphate buffered saline, pH7.5

Incubator Temperature range 15 to 37°C

Centrifuge For 1.5 ml tubes

SDS-PAGE SDS-PAGE*, gel electrophoresis apparatus and power supply

*Use of commercially available SDS-PAGE can give better results and avoids the risk of
working with toxic chemicals.
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7. Protocols

For your safety:

Read this protocol carefully before starting the experiment. Do not drink or eat in the laboratory.
Do take precautions to work under RNase free conditions following standard laboratory procedures.

Ware gloves and a lab coat at all times, and keep reagents on ice while setting up the reactions.

Wash hands before and after doing an experiment. If you got any reagent in your eyes or on your
skin, wash eyes or skin immediately with water. Although this kit does not contain any hazardous

reagents, do not take any risk.

Note, that Phenol and Chloroform are toxic chemicals that may be used during the optional plasmid

DNA purification step.

Inform yourself about necessary precautions for performing SDS-PAGE experiments using high

voltage, and toxic chemicals in case you wish to prepare your own gels.
Material Safety Data Sheets (MSDS) for our products can be downloaded at:
http://www.cfsciences.com/eg/msds.html

Contact CellFree Sciences for further support and advice if you have any questions on the

experiments described here and materials provided by CellFree Sciences.

Laboratory standards:

This kit can be used in a regular molecular biology laboratory. We strongly advise to work under RNase
free conditions. Refer to a laboratory handbook for more information on how to work under RNase free

conditions.
For your convenience:

With this manual we are providing a short version of the protocol (“Bench Note”). Use the Bench Note to
setup your transcription and translation experiments at the bench. They only contain the basic
information needed for setting up the experiments. Use the checkmarks in the Bench Note to assure that

all pipetting steps have been completed.
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7.1. Time Requirements

Plasmid DNA construction
About 1 week
(see Section 7.2))

Purification of plasmid DNA (Optional)
Few hours
(see Section 7.3))

Transcription reaction
Incubation at 37°C for 1 hours
(see Section 7.4))

Translation bilayer reaction
Incubation at 15°C for 20 hours
(see Section 7.5.)

Simple purification of proteoliposomes
About 1 hours
(see Section 8.1.)

‘

Detection of Protein form proteoliposome by SDS-PAGE
Few hours
(see Section 8.2))

7.2.Remarks on Expression Vector Construction

We recommend to prepare an expression template for your protein(s) of interest prior to doing the
protein expression experiments. While PCR products can be used in a cell-free protein expression system,
plasmid DNA templates commonly provide better yields and give more reproducible results. Plasmid

DNA templates are essential to up-scale protein production on a preparative scale.

In the following we give some brief advice on the use of our expression vector. Those vectors, including
pEU-E01-MCS included in this kit, contain a SP6 promoter, an EO1 translational enhancer, and an
ampicillin resistance gene. Note, for many protein coding genes cDNA clones are available in the public
domain. However, it may be necessary isolate the coding region (Open Reading Frame or “ORF”) for later
cloning into an expression vector. Noncoding regions flacking the ORF have to be removed when
preparing an expression vector. Refer to a handbook for more information on how to conduct DNA

cloning experiments.

1. Insert the coding region for your protein of interest into the multiple cloning site (MCS) of vector

pEU-E01-MCS (or another expression vector for our expression system) using one or two
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restriction enzyme sites properly selected according to the information on the multi cloning site
(MCS) in the vector map for pEU-E01-MCS (Appendix A) (*1). The protein is translated from the
first start codon, an ATG, to a stop codon in your cDNA inserted in the MCS. Note that your
c¢cDNA must have an ATG start at the 5’ end and a stop codon at the 3’ end. Vector pEU-E01-MCS
does not provide any stop codons to terminate protein synthesis.

2. After the ligation step transform a suitable E coli strain (e.g. JM109) with the vector DNA
containing the cDNA-inserted into the expression vector. Grow transformed bacteria on
Lysogeny Broth (LB) medium plus ampicillin at a concentration of 100 pg/mL.

3. Once you have selected an expression vector having the correct insert with the correct
orientation, we advise to prepare glycerol stocks of the transformed bacteria and to store bacteria

for future use. It is also possible to store DNA aliquots of the expression vector.

We recommend to confirm correct incorporation of the c¢cDNA into the expression vector by
end-sequencing of the insert and cloning sites. Refer to Appendix B for more information on sequencing
primers for vector pEU-E01-MCS. The entire vector sequence for pEU-E01-MCS is given in Appendix C,

or can be downloaded from our homepage at http://www.cfsciences.com/eg/vector.html.

(Notes)

*1: In order to efficiently express the target protein, it is recommended to select a restriction enzyme site
as close as possible to the EO1 translational enhancer. For cloning into vector pEU-E01-MCS you do not

have to add a Kozak consensus sequence.

7.3. Preparation of Plasmid DNA Templates

We DO NOT recommend the use of DNA mini-preparation methods by the alkaline elution procedure
without any further purification for direct use in our expression system. Instead prepare plasmid DNA
from FE. coli cultures using a commercially available DNA purification kit for use in the protein
expression experiment. We recommend a QIAGEN Plasmid Midi Kit (catalog No. 12143) or QIAGEN
Plasmid Maxi Kit (catalog No. 12163), which has commonly worked well in combination with our

expression system.

A highly purified plasmid DNA is essential for successful transcription and subsequent translation
reactions. The protein synthesis may not proceed properly, if the plasmid DNA does not have a proper

A260/A280 ratio (proteins remained in the DNA preparation). Remaining proteins in the DNA
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preparation may lead to a low quality of RNA transcripts, or poor RNA yields. Therefore we recommend
in such cases a further purification of the plasmid DNA by phenol/chloroform extraction, which can

remove proteins and some other contaminations:

1. Add an equal volume of phenol/chloroform (see section 6.1) to the purified plasmid DNA solution
and mix well (*1).
Centrifuge the mixture at 15,000 rpm for 5 min at room temperature.

Carefully transfer the upper aqueous phase to a new tube. Do not take the intersection.

s~ W N

Add an equal volume of chloroform into the tube with the aqueous phase and mix well.

5. Centrifuge this mixture at 15,000 rpm for 5 min at room temperature.

6. Carefully transfer the upper aqueous phase to another new tube. Do not take the intersection.

7. To this aqueous solution, add 2.5 times the volume 100% ethanol, and 3M sodium acetate (pH
5.2) at a 1/10 of the volume of the aqueous phase to precipitate the DNA.

8. Mix solutions and store at -20°C for 10 min.

9. Centrifuge at 15,000 rpm for 20 min at 4°C.

10. Remove the supernatant. Do not disturb the DNA pellet.

11. Add 800 pl of 70% ethanol to wash the remaining DNA pellet in the tube.

12. Centrifuge the tube at 15,000 rpm for 10 min at 4°C.

13. Remove the supernatant. Do not disturb the DNA pellet.

14. Dry the DNA pellet for 10 to 20 min (do not dry pellet for extended period of time).

15. Add an appropriate volume of TE buffer to resuspend the DNA pellet.

16. Determine the concentration of the DNA with a spectrophotometer at the wavelengths of 260 nm

and 280 nm. Absorbance at 260 nm represents the concentration of DNA. The ratio of absorbance

at 260 nm to that at 280 nm represents the purity of the DNA (*2).

17. Adjust the DNA concentration to 1.0 ug/ul by adding an appropriate volume of TE buffer (*3).

You need 2 pg purified plasmid DNA per 240 ul translation reaction. In case you later want to upscale
protein expression, 13 pg purified plasmid DNA are needed per 2.5 ml BD translation reaction provided

with the ProteolLiposome BD Expression Kit.

Plasmid DNA can be stored for a long time at -20°C. We advise to keep aliquots of the vector DNA for

later use.

(Notes)
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*1: Phenol and chloroform are hazardous chemicals and should only be handled with appropriate care

and precautions. Note that phenol and chloroform have to be discarded as special chemical waste.

*2! Purity of plasmid DNA should have an A260/A280 ratio between 1.70 and 1.85. Ratios outside the
range indicate that the plasmid DNA is still not suitable for conduction the expression experiment. In

that case, repeat Section 7.3 from the beginning.

*3: Plasmid DNA quality can be further confirmed by agarose gel electrophoresis using some 0.1 to 0.2

ng of DNA.

Figure 2: Example for a 1 % agarose gel showing circular plasmid DNA for vector pEU-E01-T1R1

A B

A: DNA marker
B: Circular plasmid DNA

7.4. Transcription from Plasmid DNA Template
We recommend to use positive control plasmid, pEU-E01-T1R1 (, in a separate expression
experiment to make sure that the experiment has been setup correctly. Per reaction perform the
following steps:
1. Thaw your template DNA before the experiment. You need 2 pg of plasmid DNA per reaction.
2. Take one vial with Transcription Premix LM ( per reaction from storage at -80 °C (*1).
3. Thaw required number of Transcription Premix LM vials on ice. Do not thaw unneeded vials and
wells. Put the remaining vials and wells back into the freezer and store them at -80°C
immediately. After thawing, spin the vials briefly to collect the entire volume at the bottom of the

vial. Mix the reagent gently before use. Place reagents on ice and keep it cold at all times.
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4. Add 2 pl of highly purified plasmid DNA (1.0 pg/ul) to each vial with the Transcription Premix

LM shown in the table below. Then mix gently by pipetting up and down.

Table 1° Preparation of transcription mixture

Reagents Working Volume Final Concentration
Transcription Premix LM 18 ul 1x

5. Plasmid (circular DNA, 1.0 pg/ul) 2 ul 100 ng/ul
Total 20 pl

cubate at 37°C for 1 hours in incubator (*2).
6. Optionally, you can confirm the mRNA quality after the transcription reaction by agarose gel
electrophoresis loading 0.5 ul of the reaction mixture (*4). Refer to a cloning handbook for more

information on how to perform RNA gel electrophoresis.
(Notes)

*1: The strip holding the Transcription Premix LM vials can be cut into individual tubes by bending or

cutting. Hold the vials firmly so that they do not pop open while separating them.

*2: White precipitate may occur during the incubation. This is magnesium pyrophosphate. Use the whole

mixture including precipitate in the next step.

*3: A smear or RNAs smaller than 500 bases indicate possible degradation of the RNA probably caused
by RNases. In that case, further purification of the plasmid DNA as described in Section 7.3 is required.

Confirm further that you are working under RNase free conditions.

*4: An example for a high quality RNA expression product is shown in the figure below. Note that the

size difference between the RNA bands should be in the range of the length of the plasmid sequence.

Figure 3° Example for RNA transcripts analyzed on a 1% agarose gel
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A: RNA marker
B: Transcription reaction mixture

7.5. Translation Reaction Using Bilayer Method

1. Take a single vial with WEPRO®9L ) and a single well (clear well) containing
SUB-AMIX® SGC from storage at -80°C per reaction (*1). Do not thaw unneeded vials and wells.
Put the remaining vials and wells back into the freezer and store them at -80°C immediately.
WEPRO®9IL losses its activity if not kept at -80°C.

2. Thaw reagents on ice. After thawing, spin down each vial with WEPRO®9L briefly to collect the
reagent at the bottom of the vial. Avoid excessive centrifugation of WEPRO®9L!

3. Resuspend SUB-AMIX® SGC by pipetting gently up and down in the well (*2).

4. Let the transcription mixture from the transcription reaction(s) cool down to room temperature.
DO NOT forcibly cool it down on ice or in a refrigerator. Resuspend the transcription mixture by
pipetting gently up and down (*3).

5. Prepare “translation mixture” by adding 9 pl of “transcription mixture” containing the RNA
template to the vial containing the WEPRO®9L. Mix gently by pipetting up and down, avoid
bubbles.

Table 2: Preparation of translation mixture

Reagents Working Volume Final Concentration
Transcription mixture (mRNA) 9 ul 0.3 vol.
WEPRO®9L 21 pl 60 OD

Total 30 pl -
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6. Carefully transfer the translation mixture (30 pl) to the bottom of a single well containing
SUB-AMIX® SGC (210 pl) to form bilayer with the translation mixture in the lower layer and
SUB-AMIX® SGC in the upper layer. Refer to Figure 4 on how to setup bilayer reaction: Go with
the pipette tip the bottom of the well, and slowly release the translation mixture below the
reaction buffer. You can distinguish the translation mixture from the translation buffer in the
well, because of its yellowish color.

DO NOT mix the reagents in the well by pipetting or any other means! It will reduce the yield of

the reaction.
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Table3. Bilayer reaction

Reagents Working Volume Final Concentration
SUB-AMIX® SGC 210 pl 1x
Translation mixture 30 pl

Total 240 pl i

7. Seal the well with the aluminum seal included in the kit to avoid evaporation (*4).
8. Incubate at 15°C for 20 hours.
9. After completion of the translation reaction, mix the bilayer reaction gently by pipetting up and

down.
(Notes)

*1: The strips with the WEPRO®9L vials and SUB-AMIX® SGC wells can be split into individual vials or
wells by bending or cutting. Hold the vials with the WEPRO®IL firmly so that they do not pop open

while separating them.

*2: Take special care to keep SUB-AMIX® SGC wells upright at all times. They easily tip over, which

would disturb the bilayer.

*3: If you notice a white precipitate after the transcription reaction, resuspend the precipitate by
pipetting gently up and down before mixing with the . WEPRO®9L. There is no need to remove the

precipitate.

*4: Cut off aluminum seals of an appropriate size to cover the wells. Peel off the brown cover on the back
of the seals and glue them on the well. Press down the seal onto the well to make sure it covers the entire
surface of the well. The seal can be easily removed after the completion of the reaction by simply pulling

it up. Save the remaining seal.
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Figure 4 Illustration on how to setup bilayer reaction

1x SUB-AMIX®SGC

Translation mixture including liposomes

<= Form bilayer =———jp G Translation reaction =—l
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8. Simple Purification of Proteoliposomes

8.1. Purification of Proteoliposomes

1. Mix the reaction mixture in the well by pipetting up and down. Then transfer 200 pul of the reaction
mixture to a 1.5-ml tube. Avoid U-bottom shaped tubes at this step because the proteoliposome pellet
is easily detaching from bottom of the tube.

2. Add 170 pl of PBS to the well from the translation mixture. This PBS will be used later.

3. Centrifuge the 1.5 ml tube at 15,000 rpm, 4°C, for 10 min.

4. Remove supernatant. Do not disturb the pellet (it should be visible as a small white pellet). Take
care not to remove whole supernatant, leave a small volume of supernatant in the tube to protect the
pellet at the bottom of the tube.

5. Mix the PBS in the well by pipetting up and down. Use the PBS to wash the surface of the well.
Transfer the PBS to the 1.5 ml tube a containing proteoliposome pellet and suspend the pellet well.

6. Centrifuge the 1.5 ml tube at 15,000 rpm, 4°C, for 10 min.

7. Remove supernatant. Take care not to remove whole supernatant.

8. Add 170 pl of PBS to the 1.5 ml tube and resuspend it by pipetting.

9. Repeat washing steps 6 to 8 two more times (in total washing the pellet 3 times).

10. After the last centrifugation, remove supernatant completely, do not disturb the pellet. Resuspend
proteoliposome pellet in a total of 200 ul PBS. Resuspend pellet completely by pipetting up and
down.

11. For later use, you can freeze proteoliposomes in liquid nitrogen and store them in PBS at -80 °C.

Avoid repeated freeze/thawing of the proteoliposomes.

8.2. Confirmation of Protein Expression and Proteoliposome Formation

Proteins contained in the proteoliposomes can be analyzed by SDS-PAGE gel electrophoresis. Load some
0.2 to 4 pl of the forgoing proteoliposome preparation per well for protein detection. Take care not to boil
the SDS—PAGE samples before loading. We have observed that the protein may not enter the gel after
the sample had been boiled in the SDS sample buffer (for example for a 2x SDS sample buffer containing

150 mM Tris-HCI (pH6.8), 1.2% SDS, 24% glycerol, 0.1% bromophenol blue, 4% 2-mercaptoethanol).
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Figure 6: SDS-PAGE showing example data for the G Protein-Coupled Taste Receptor T1R1

NC  TiR1 BSA (ng)
(kba) M T T PL P2 50 100 250 500
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100 4 - T1R1: G protein-coupled taste receptor
80 -| - o == T: Total fraction (crude reaction mix)
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60 - — G P1:.  Proteoliposome (1 pl)
P2:  Proteoliposome (5 pl)
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154 =

ProteoLiposome PLUS Expression Kit Page 20 of 30



CES

CellFree Sciences

9. Troubleshooting

The experiments require correct and accurate pipetting during reaction setup. Any mistakes in the
volumes added to the reactions, mixing the reagents, or forgetting any of the reagents will lead to wrong

results. Therefore carefully check the number on each reagent tube prior to starting the pipetting step.
Mark in your protocol each pipetting step you have completed, or use the Bench Notes for your records.

Change the pipetting tip after each pipetting step. Do not use the same pipetting tip to pipette different

reagents or reaction mixtures.
Leaving out the plasmid template will always yield negative results.

Do not mix the two layers during setup of the bilayer translation reaction. Mixing both layers will

sharply reduce the protein yields as the reaction will run dead within few hours.

If protein is not expressed, check reaction conditions, reagents and DNA template in a small-scale
expression reaction to confirm their integrity. If the results are unclear, you can check the performance
of the transcription and translation reactions separately to narrow down the problem. Use the positive
control vector provided with the kit to make sure that all reagents work, and the experiment is done

correctly. The kit provides enough vector DNA to conduct two control experiments.
Make sure you are working under RNase free conditions.

Make sure that the wheat germ extract had been keep frozen at all time before. Avoid repeated

freeze/thawing; it will inactivate the extract.

Store wheat germ extract at -80°C; storage at higher temperature will lead to low activity or even total

loss of activity.

Proteoliposomes can be frozen and stored at -80°C. However, for functional analysis of membrane
proteins, you should first test the proteoliposomes directly without freezing before working with

proteoliposomes that had been frozen down.

Contact the technical support of CellFree Sciences for further help.
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11.Others

Label License Policy

By opening the cap of any of the reagents listed in the above Section 5.1, the buyer of the ProteoLiposome

PLUS Expression Kit is agreeing to be bound by the terms of the following Label License Policy.

ENDEXT® technology and products are covered by US Patent Nos. 6905843, 6869774 and 7919597, and

other pending or equivalent patents in other countries.

The purchase of the products conveys to the buyer the non-transferable right to use the purchased
products and components of the products in research conducted by the buyer. The buyer cannot sell or
otherwise transfer (a) the products (b) their components (c) materials made using the products or their
components to a third party or otherwise use the products or their components or materials made using
the products or their components for commercial purposes. The buyer may transfer information or
materials made through the use of the products to a scientific collaborator, provided that such transfer is
not for any commercial purposes, and that such collaborator agrees (a) not to transfer such materials to
any third party, and (b) to use such transferred materials and/or information solely for research and not

for commercial purposes.

For information on purchasing a license to products for purposes other than research, contact
Intellectual Property Department of CellFree Sciences Co., Ltd. located at the address shown on the last

page of the manual.
Trademarks

ENDEXT® and WEPRO® are registered trademarks of CellFree Sciences Co., Ltd. in the USA, EU, and

Japan. SUB-AMIX® is a registered trademarks of CellFree Sciences Co., Ltd. in the USA, and Japan.

Others
All CFS products are for research purpose only.

All specifications are subject to change without prior notice.
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Bench Note

Use this Bench Note for setting up your experiments. Mark each step in the protocol after completion.

Setup transcription reaction-

Reagent Volume Final Concentration Checkmark
Transcription Premix LM 18 ul 1x 0
Plasmid (circular DNA, 1.0 pg/ul) 2 ul 100 ng/ul 0
Total 20 pl INCUBATE 1h at 37°C 0

Setup translation reaction-

Add transcription mixture to wheat germ extract and mix gently by pipetting up and down.

‘ Reagent Volume Final Concentration Checkmark
Transcription mixture (mRNA) 9ul O
WEPRO®IL 21 pl 60 OD 0
Total 30 pul 0

Place translation reaction mixture below the reaction buffer to form bilayer. DO NOT MIX LAYERS!

Reagent Volume Final Concentration Checkmark

SUB-AMIX® SGC 210 ul 1x

WEPRO®IL plus Transcription
mixture (mRNA)

Total 240 pl INCUBATE 20 h at 15°C O

30 ul - 0

Purification of proteoliposomes:

1. Transfer 200 pul of the reaction mixture into four 1.5 ml tube
Spin down proteoliposomes in the tube by centrifuge at 15,000 rpm, 4°C, for 10 min

Carefully remove supernatant; do not remove all liquid, do not disturb the pellet

s W N

Add 170 ul PBS to the reaction well used for the translation reaction; wash well with the PBS buffer
Remove PBS buffer from well and resuspend pellet in the first 1.5 ml tube

Spin down proteoliposomes in the PBS buffer by centrifuge at 15,000 rpm, 4°C, for 10 min

Carefully remove supernatant; do not remove all liquid, do not disturb the pellet

Wash the pellet two more times with 170 ul PBS buffer per washing step (in total 3 washing steps)

© »® =N o o

Resuspend the pellet after the final showing step in 200 ul PBS buffer
10. Optimally, freeze proteoliposomes in liquid nitrogen and store them in PBS at -80 °C. Avoid repeated

freeze/thawing of the proteoliposomes
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Appendix A: Vector Map for pEU-E01-MCS

pEU-E01-MCS
(3747 bp)
Multi cloning site (MCS):
EcoRV
/spel | Xxhol | Sacl | Kpnl Not/

74- GATATCACTAGTTCTCGAGCTCGGTACCTGTCCGCGGTCGCGACGTACGCGGGCGGCCG

\/BamHI \],Smal \l,SaII \l,NotI
CCATAAATTGGATCCATATATAGGGCCCGGGTTATAATTACCTCAGGTCGACGTCCCATGG -193

Vector elements:

SP6 Promoter (SP6): -17-1
Translation Enhancer EO1 (E01):  1-73
Multi cloning site (MCS): 74-193
Origin: 1190-1830
Ampicillin resistance gene (AMPr): 1974-2838

Position 1 is located at the final G of the SP6 Promoter: ATTTAGGTGACACTATAG
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Appendix B: Sequencing Primers for Vector pEU-E01-MCS

Standard M13 sequencing primers are available from different providers. Alternatively, customized
sequencing primers can be prepared by DNA synthesis. All sequencing primers should be purified by gel

electrophoresis or HPLC.

pUC/M13 Sequencing Primers

The pUC/M13 Primers are designed for sequencing inserts cloned into the M13 vectors and pUC

plasmids. These primers can also be used for sequencing other /acZ-containing plasmids such as the

pGEM®-Z and pGEM®-Zf Vectors.

Forward (17mer): 5-d(GTTTTCCCAGTCACGAC)-3"
Reverse (17mer): 5 -d(CAGGAAACAGCTATGAC)-3’
Reverse (22mer): 5 -d(TCACACAGGAAACAGCTATGAC)-3’

Forward (24mer): 5-d(CGCCAGGGTTTTCCCAGTCACGAC)-3’

For 5' end sequence: SP6 Primer
5-ATTTAGGTGACACTATAGAA-3'
For 3' end sequence

5-CCTGCGCTGGGAAGATAAAC-3'
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Appendix C: Vector Sequence of pEU-E01-MCS

ATTTAGGTGACACTATAGAACTCACCTATCTCCCCAACACCTAATAACATTCAATCACTCTTTCCA
CTAACCACCTATCTACATCACCAAGATATCACTAGTTCTCGAGCTCGGTACCTGTCCGCGGTCGCG
ACGTACGCGGGCGGCCGCCATAAATTGGATCCATATATAGGGCCCGGGTTATAATTACCTCAGGTC
GACGTCCCATGGTTTTGTATAGAATTTACGGCTAGCGCCGGATGCGACGCCGGTCGCGTCTTATCC
GGCCTTCCTATATCAGGCGGTGTTTAAGACGCCGCCGCTTCGCCCAAATCCTTATGCCGGTTCGAC
GACTGGACAAAATACTGTTTATCTTCCCAGCGCAGGCAGGTTAATGTACCACCCCAGCAGCAGCCG
GTATCCAGCGCGTATATACCTTCCGGCGTACCTTTGCCCTCCAGCGATGCCCAGTGACCAAAGGCG
ATGCTGTATTCTTCAGCGACAGGGCCAGGAATCGCAAACCACGGTTTCAGTGGGGCAGGGGCCTCT
TCCGGCGATTCTTACTAGCTAGTATGCATAGGTGCTGAAATATAAAGTTTGTGTTTCTAAAACACA
CGTGGTACGTACGATAACGTACAGTGTTTTTCCCTCCACTTAAATCGAAGGGTAGTGTCTTGGAGC
GCGCGGAGTAAACATATATGGTTCATATATGTCCGTAGGCACGTAAAAAAAGCGAGGGATTCGAAT
TCCCCCGGAACCCCCGGTTGGGGCCCACGCCTCGATCGAGCAAAAAAAAAAAAAAAGAAAAARAARNA
AAAAAAAAAAGCTTTCCCGCGGCCAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAAT
TGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCC
TAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTG
TCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCT
TCCGCTTCCTCACTCACTGACTCGCTGCGCTCGGTCGCTCGGCTGCGGCGAGCGGTATCAGCTCAC
TCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAA
GGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGLCCCC
CCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGA
TACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGA
TACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTC
AGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGL
TGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCA
GCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGG
TGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACC
TTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTT
GTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACG
GGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGG
ATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAA

ACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGT
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TCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGC
CCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAG
CCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAAT
TGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCT
ACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCA
AGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTT
GTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACT
GTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAG
CGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGA
ACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTG
TTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACC
AGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACALCGG
AAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTC
ATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCC
CGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGT
ATCACGAGGCCCTTTCGTCTCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTC
CCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGLCGTCA
GCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTG
CACCATTCGACGCTCTCCCTTATGCGACTCCTGCATTAGGAAGCAGCCCAGTAGTAGGTTGAGGCC
GTTGAGCACCGCCGCCGCAAGGAATGGTGCATGCAAGGAGATGGCGCCCAACAGTCCCCCGGCCAC
GGGGCCTGCCACCATACCCACGCCGAAACAAGCGCTCATGAGCCCGAAGTGGCGAGCCCGATCTTC
CCCATCGGTGATGTCGGCGATATAGGCGCCAGCAACCGCACCTGTGGCGCCGGTGATGCCGGCCAC
GATGCGTCCGGCGTAGAGGATCTGGCTAGCGATGACCCTGCTGATTGGTTCGCTGACCATTTCCGG
GTGCGGGACGGCGTTACCAGAAACTCAGAAGGTTCGTCCAACCAAACCGACTCTGGCGGCAGTTTA
CGAGAGAGATGATAGGGTCTGCTTCAGTAAGCCAGATGCTACACAATTAGGCTTGTACATACTGTC

GTTAGAACGCGGCTACAATTAATACATAACCTTATGTATCATACACATACG

CellFree Sciences can provide the vector sequence as a text file. For downloading vector maps and

sequences visit our homepage at: http://www.cfsciences.com/eg/vector.html.
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Contact Us

Technical Support

E-mail: tech-sales@cfsciences.com

CellFree Sciences Co., Litd.

Yokohama Bio Industry Center

1-6 Suehiro-cho, Tsurumi-ku, Yokohama,
Kanagawa 230-0045

JAPAN

Tel: +81-45-345-2625

Fax: +81-45-245-2626

Web site: http://www.cfsciences.com
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