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INSTRUCTION MANUAL 

 

Disulfide Bond Enhancer Enzyme Set 

This set can be used in combination with the WERPO®7240H Core Kit to modify wheat germ cell-free 

expression reactions for the preparation of proteins having disulfide bonds 

 

 

 

 

 

Product Number(s): CFS-DBEE 

Version/date: Version 1.0_eng/October 2020 

This Product has a shelf life of 1 year being safely stored at -80°C. 

CFS products are for research use only. 

 

Our products are produced under a strict quality management system offering 

high-quality reagents including wheat germ extracts from wheat obtained by 

natural farming in Japan. 
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Important Information 
 

Shipment and Storage 

Our products are shipped on dry ice. Wheat germ extracts are temperature sensitive and must always be kept frozen. 

Store set at -80°C right upon arrival and only thaw reagents when needed. Avoid repeated freeze/thawing cycles. 

Prepare aliquots of the enzyme mix on first use if you want to keep on making more expression experiments later; 

refer to the protocol below on how much extract is needed per reaction. Do not freeze/thaw the enzyme mix more 

than three times. 

Safety 

This set 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. 

Read the protocol carefully before starting the experiment. 

Do not drink or eat in the laboratory, and always wear gloves and a lab coat while working in the lab. 

Wash hands before and after doing an experiment. If you get any reagent(s) in your eyes or on your skin, wash eyes 
or skin immediately with water. Although this set does not contain any hazardous reagents, do not take any risk. 

Inform yourself about the necessary precautions for performing SDS-PAGE experiments using high voltage, and toxic 
chemicals in case you wish to prepare your own gels. 

Safety Data Sheets (SDS) for our products can be downloaded from our homepage at: 

https://www.cfsciences.com/eg/ 

Look up your product to find the matching SDS. 

Contact CellFree Sciences for further support and advice if you have any questions on the experiments described 
herein and materials provided with this product. Contact information is given at the end of this manual. 
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Introduction 
 

The Disulfide Bond Enhancer Enzyme Set from CellFree Sciences should be used in combination with the 

WEPRO®7240H Core Kit (CFS-C7H) to perform linked transcription and translation reactions for expressing proteins 

having disulfide bonds using our wheat germ cell-free protein expression system. Disulfide bonds are among the 

most important post translational protein modifications and have important effects on protein folding and stability. 

They are commonly formed under oxidizing conditions within organelles and serve special needs of extracellular 

proteins. To support the formation of disulfide bonds, this Disulfide Bond Enhancer Enzyme Set provides the human 

protein disulfide isomerase (PDI, P07237) and endoplasmic reticulum, oxidoreductin-1α (Ero1α, Q96HE7) that 

together sustain oxidative protein folding. In addition, the set provides a different translation buffer that omits 1,4-

Dithiothreitol (DTT) to better stabilize the disulfide bonds in the modified proteins. 

While testing different reaction conditions, we found that the WERPO®7240H version of our wheat germ extracts is 

most suited for the preparation of proteins having disulfide bonds. Using our regular WEPRO®7240 extract instead 

lead in most cases to lower protein yields as compared to working with WEPRO®7240H. We do not recommend 

using this product for working with GST-tagged proteins in combination with the G version of our extract. Because 

of the glutathione used in the purification step, disulfide bonds commonly get lost during later processing of GST-

tagged proteins. The His-tag may be a preferred solution to obtain proteins having disulfide bonds, where working 

with the WEPRO®7240H extracts will further assist you to achieve higher protein purity during affinity purification 

using the His-tag. 

The modified reaction conditions are best tested in advance using our Disulfide Bond PLUS Expression Kit. For easy 

reaction setup, that kit provides premixed reagents to prepare the transcription and later translation reactions. 

Reagents in the Disulfide Bond PLUS Expression Kit allow to setup the transcription and translation reaction on a 230 

µl reaction scale by just a few pipetting steps. Under standard reaction conditions, such expression reactions may 

yield for example for the tPA protein, a positive control included in the kit, some 5-10 µg in the insoluble fraction 

and 15-20 µg. in soluble fraction. The Disulfide Bond PLUS Expression Kit provides further a basic pEU-E01-MCS 

expression vector and PCR primers to support template preparation for protein expression experiments. Additional 

expression vectors, e.g. for working with the His-tag, are available from CellFree Sciences. Refer to our homepage 

for more information on our vector set sold separately. 

 

Related Product: The WEPRO®7240H Core Kit (CFS-C7H) 
 

The Disulfide Bond Enhancer Enzyme Set was designed for use in combination with the WEPRO®7240H Core Kit (CFS-

C7H). The WEPRO®7240H Core Kit is required to conduct the protein expression reactions as the Disulfide Bond 

Enhancer Enzyme Set only provides the DTT-free translation buffer and the enzyme mix to support the formation of 

disulfide bonds. 

The WEPRO®7240H Core Kit allow to perform protein expression reactions on different reaction scales. Refer to the 

manual of the Core Kit for more information on working on a SMALL reaction scale of 230 l (up to 100 reactions), a 

MEDIUM reaction scale of 1.2 ml (up to 20 reactions), and a LARGE reaction scale of 6 ml (up to 4 reactions). The 

Core Kit manual also gives directions on the overall planning for protein expression experiments and protein analysis 

using SDS-PAGE. 
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Materials Provided by the Set 
The Disulfide Bond Enhancer Enzyme Set comes in one box and is shipped on dry ice. Upon arrival, store the set 

immediately at -80°C. Do not thaw reagents at any time until starting the actual experiment. Avoid unnecessary 

freeze/thawing cycles. The enzyme mixture will rapidly lose activity when kept above -80°C! 

Set Content 

Item Quantity Concentration Volume Vial Vial Color 

SUB-AMIX® SGC DTT-free S1 1 40 x 600 µl 1.5 ml Tube Purple 

SUB-AMIX® SGC DTT-free S2 1 40 x 600 µl 1.5 ml Tube Clear 

SUB-AMIX® SGC DTT-free S3 1 40 x 600 µl 1.5 ml Tube Braun 

SUB-AMIX® SGC DTT-free S3 1 40 x 600 µl 1.5 ml Tube Gray 

PDI & Ero1α mix 1 
75 µM PDI and 
18 µM Ero1α 

420 µl 0.5 ml Tube Clear 

Manual in print 1 ― ―  ―  

 

Instructions on Use of Reagents 

Item Description 

SUB-AMIX® SGC DTT-free  

(S1, S2, S3, S4) 

The concentrated SUB-AMIX® SGC DTT-free translation buffer is provided in four 
separate master mixes (S1, S2, S3, S4). It is possible to prepare onetime a large volume 
of the SUB-AMIX® SGC DTT-free translation buffer, and to store aliquots at -80°C for 
later use. Refer to the Core Kit manual for more information on the handling of the 
translation buffer. 

PDI & Ero1α mix 

Enzyme mix to support disulfide bond formation. Avoid unnecessary freeze-thawing of 
the enzyme mix! When used first time, we advise to prepare aliquots for use in later 
expression experiments. Refer to the protocol below on how much of the enzyme mix is 
used for different reaction sizes. Store buffer at -80 °C. 

 

Materials to Be Prepared by User 
Refer to the Core Kit manual on other reagents and equipment for conducting protein expression experiments. 
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Protocols 
Time Requirements (identical to Core Kit) 

Refer to the flowchart below on the estimated time per reaction step. 

 

Transcription Reaction Using DNA Template (identical to Core Kit) 
Per reaction perform the following steps to set up a transcription reaction on one of the reaction sizes: 

1. Thaw your template DNA before the experiment. You need 1 µg (SMALL), 5 µg (MEDIUM) or 25 µg (LARGE) 

of purified plasmid DNA depending on the reaction scale (*1). 

2. Take vials with 5xTranscription Buffer LM (yellow vial), NTP Mix (blue vial), RNase Inhibitor (orange vial) and 

SP6 RNA polymerase (green vial) out from storage at -80°C. 

3. Thaw the reagents in a water bath at ~25°C. After thawing, spin the vials briefly to collect the entire volume 

at the bottom of the vial. Mix the reagents gently before use. Always keep reagents on ice. 

4. Set up transcription experiment as shown in the table below for three different reaction sizes. Then mix 

gently by pipetting up and down. 

 

 
*Do not use DEPC treated water; we recommend using commercially available pure water. 

 

5. Incubate at 37°C for 6 hours in an incubator (*2). 

6. After completion of the transcription reaction, leave reaction mixture at room temperature until later use 

in the translation reaction. Do not cool the reaction mixture, nor store it on ice. 

7. Optionally, you can confirm the mRNA quality after the transcription reaction by agarose gel electrophoresis 

taking out 0.5 μl from the reaction mixture for loading onto the gel. Refer to a cloning handbook for more 

information on how to perform RNA gel electrophoresis. Successful RNA expression reactions yield in 

multiple transcripts that can be seen on the gel. Do not use an RNA preparation if you see an RNA smear 

because it indicates that your RNA had been degraded. 

Reagents Volume 
SMALL 

Volume 
MEDIUM 

Volume 
LARGE 

Final Concentration 

Nuclease free water* 5.75 µl 28.8 µl 143.8 µl - 

5xTranscription Buffer LM 2 µl 10 µl 50 µl 1x 

NTP Mix (25 mM) 1 µl 5 µl 25 µl 2.5 mM 

RNase Inhibitor (80 U/l) 0.125 µl 0.63 µl 3.13 µl 1 U/l 

SP6 RNA Polymerase (80 U/l) 0.125 µl 0.63 µl 3.13 µl 1 U/l 

Plasmid (circular DNA, 1.0 µg/µl) 1 µl 5 µl 25 µl 100 ng/µl 

Total 10 µl 50 µl 250 µl  
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(Notes) 

*1: Commonly plasmid DNA prepared by a commercial DNA purification kit is suitable for use in protein expression 

experiments. Do not use plasmid DNA from alkaline lysis without further purification. 

*2: White precipitate may occur during incubation. This is magnesium pyrophosphate, which will not interfere with 

the following translation experiment. Use the whole reaction mixture including the precipitate in the next step. 

Translation Reaction Using RNA Prepared from DNA Template (DIFFERENT from Core Kit) 

After completion of the transcription reaction, let the reaction mixture 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 

before use in translation reaction (*1). 

Per reaction perform the following steps to set up translation reaction. Make sure to use information matching the 
transcription reaction size used in the previous step: 

1. Take the vial with WEPRO®7240H wheat germ extract (clear vial). Thaw the extract in a water bath at ~25°C. 

After thawing, briefly spin the vial with wheat germ extract to collect it at the bottom of the vial. Avoid 

excessive centrifugation of wheat germ extracts. Mix the extract gently before use. Keep wheat germ 

extract on ice at all time. After use, immediately freeze the wheat germ extract in liquid nitrogen and put it 

back into the freezer for storage at -80°C. The wheat germ extract losses its activity if not kept at -80°C! 

2. Thaw Creatine Kinase (red vial) in a water bath at ~25°C. After thawing, briefly spin the vial with Creatine 

Kinase to collect it at the bottom of the vial. Mix the enzyme gently before use. Dilute Creatine Kinase stock 

solution to 1 mg/ml with RNase free water before use. We strongly recommend not to freeze/thaw Creatine 

Kinase as it will rapidly lose activity (*2). 

3. Prepare a one-time SUB-AMIX®SGC DTT-free from the stock solutions before starting the translation 

experiments. For more details refer to manual of Core Kit. 

4. Prepare “translation mixture” as indicated in the table below. Mix gently by pipetting up and down and 

avoid any bubbles. 

 

 

*Dilute Creatine Kinase stock solution to 1 mg/ml with RNase free water. 

**Do not freeze and thaw multiple times. Dispense in small aliquots and store at -80℃. 

 

5. Prepare 1xSUB-AMIX® SGC DTT-free translation buffer and add the required amount of buffer to a flat-

bottom vial or well. Refer to the table below on the required volumes for the different reaction sizes (*3). 

Reagents Volume 
SMALL 

Volume 
MEDIUM 

Volume 
LARGE 

Translation Mixture 30 µl 150 µl 750 µl 

SUB-AMIX® SGC DTT-free (1x) 200 µl 1.0 ml 5.0 ml 

Total 230 µl 1.15 ml 5.75 ml 

Reagents Volume 
SMALL 

Volume 
MEDIUM 

Volume 
LARGE 

Final Concentration 

Transcription Reaction 10 µl 50 µl 250 µl 1/3 volume 

Creatine Kinase (1 mg/ml)* 1 µl 5 µl 25 µl 0.03 mg/ml 

WEPRO®7240H Extract 10 µl 50 µl 250 µl 80 OD 

SUB-AMIX®SGC DTT-free (1x) 5 µl 25 µl 125 µl  

PDI&Ero1α mix** 4 µl 20 µl 100 µl  

Total 30 µl 150 µl 750 µl  
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6. Carefully transfer the translation mixture from step 3 to the bottom of a single vial or well containing 1xSUB-

AMIX® SGC DTT-free translation buffer to form the bilayer reaction with the translation mixture in the lower 

layer and the 1xSUB-AMIX® SGC DTT-free translation buffer in the upper layer. Go with the pipette tip to 

the bottom of the vial or well, and slowly release the translation mixture below the 1xSUB-AMIX® SGC DTT-

free translation buffer. Because of the yellowish color of the wheat germ extract, you can distinguish the 

translation mixture from the translation buffer. The wheat germ extract has a higher density than the buffer 

and therefore will easily form the lower layer. 

Do not mix the reagents in the vial or well by pipetting or any other means! It will reduce the yield of the 
reaction. 

7. Close the vial or seal the well to avoid evaporation. 

8. Incubate at 15˚C for 20 hours in an incubator. Be careful that the vial stably stands on a flat surface. 

9. After completion of the translation reaction, mix the bilayer reaction gently by pipetting up and down. 

10. Place reaction mixture on ice to protect your protein before later use. 

11. Commonly some 2 to 3 µl of the crude translation reaction mixture are enough to detect the expressed 

protein on SDS-PAGE. It can be helpful to load different amounts of the crude reaction mixture to get a 

better estimation of the protein yields. 

(Notes) 

*1: If you notice a white precipitate after the transcription reaction, resuspend the precipitate by pipetting gently 

up and down before mixing with the wheat germ extract. There is no need to remove the precipitate. 

*2: We recommend to always use fresh Creatine Kinase. Creatine Kinase is required for the energy supply of the 

translation reaction, and a loss of Creatine Kinase activity will reduce protein yields. 

*3: Do not mix directly the 40 x SUB-AMIX® SGC DTT-free translation buffers; always add them nuclease-free water 

for dilution. Do not use the 1 x SUB-AMIX® SGC DTT-free translation buffer if you observe any precipitation. 

 

Refer to the Core Kit manual for more information on how to confirm protein expression and help for trouble 

shooting. 
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Customer Information 
Label License Policy 

By opening the cap of any of the reagents provided with this product, the buyer of the product is agreeing 

to be bound by the terms of the following Label License Policy. CellFree Sciences’ ENDEXT® technology and 

products are covered by US Patent Nos. 6869774, 7981617, 8734856 and other pending or equivalent 

patents. 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 the Intellectual Property Department of CellFree Sciences at the 

address shown at the end of this manual. 

Trademarks 

ENDEXT®, WEPRO® and SUB-AMIX® are registered trademarks of CellFree Sciences Co., Ltd.  

Company names and product names mentioned herein are the trademarks to the indicated owner as 

stated above. 

Others 

All product specifications and information in the manual may be changed without prior notice. 

Contact  
CellFree Sciences Co., Ltd. 
Yokohama Head Office 
Yokohama Bio Industry Center, 1-6 Suehiro-cho, Tsurumi-ku, Yokohama, 230-0045 JAPAN 

TEL：+81-45-345-2625 FAX：+81-45-345-2626 
E-mail: tech-sales@cfsciences.com 
 
Follow us on Twitter (@CFSciences) for up-to-date information on new publications, products, and the 
use of our expression system. 

CellFree Sciences is certified under ISO 9001:2015. - Our products and services are for research purpose 
only. - Refer to our homepage at http://www.cfsciences.com/eg/ for more information on our products 
and services, or contact us directly at tech-sales@cfsciences.com. 
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