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Cell-Free Synthesis of Labeled 
Proteins for NMR Studies

Cambridge Isotopes Laboratories, Inc. (CIL) is pleased to offer kits 
and reagents manufactured by CellFree Sciences Co., Ltd. (CFS)  
for cell-free protein synthesis. The CellFree Sciences’ ENDEXT® 
wheat germ cell-free system permits both high-throughput protein 
screening and overnight microgram- to milligram-scale protein 
production. Protein-synthesis protocols for the ENDEXT® system 
have been optimized for a wide range of proteins, and when used 
with CIL amino acids, offer an ideal platform for producing uniform 
or selective labeled protein for NMR applications. 

Cell-free protein synthesis uses an open reaction format that allows 
for easy manipulation of reaction conditions to:

• add labeled amino acids for NMR studies
• add cofactors for protein(s) complexes
• add liposomes for expression of membrane proteins
• add detergents for increased solubility
• adjust redox conditions for formation of disulfide bridges

 
Cell-free synthesis using CFS and CIL reagents are ideal for 
expressing labeled:

• toxic proteins
• membrane proteins
• protein with selective incorporation of labeled amino acids 
•  proteins having very high incorporation rates for labeled  

amino acids
• proteins containing unnatural amino acids
•  protein complexes composed of multiple proteins in a single 

reaction

Fast access to 
your proteins of 
interest starting 
directly from a 
DNA template!

Optimized
expression systems
for preparation of

GST- and His-tagged
proteins!

ENDEXT®, WEPRO® and Protemist® are registered trademarks of CellFree Sciences Co., Ltd.

Easy three-step process to produce your proteins  
of interest:
1.  Prepare expression template by PCR or cloning into 

expression vector
2. Cell-free protein synthesis and affinity-tag based purification
3. Protein characterization 

Try cell-free protein synthesis for your next NMR sample!

How to Proceed
Step 1: Test and optimize protein expression

•  Use the Premium Plus Expression Kit or a Protein Research Kit 
to produce unlabeled protein on a small scale.

•  If desired, contact CFS for more information on cell-free 
protein-expression services for testing your proteins of interest.

Step 2: Express labeled proteins using cell-free protein 
synthesis expression kits and reagents

•  Several ready-to-use WEPRO Protein Expression Kits are 
available for uniform 15N and 13C, 15N labeling containing 
enough reagents for up to 6 x 6 mL bilayer reactions.

•  WEPRO8240 Protein Expression Kits are available for producing 
selective or uniform labeled protein using CIL amino acids  
(sold separately).

Step 3: Production of bulk quantities (mg -> g) (optional)
•  Cell-free protein synthesis allows rapid testing of expression 

conditions that can directly be used in large-scale protein 
production.

•  Bulk program for reagent sales to large-scale user using 
feeding methods for protein synthesis. 

•  Fully automated solutions to protein synthesis on Protemist® 
protein synthesizers.

Contact CIL or CFS for more information on large-scale cell-free 
protein expression services for your proteins of interest.
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