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Abstract:  Cell-free protein synthesis (CFPS) systems based on crude cell extracts have been used in protein expression in vitro.

With the researchers’ endeavor for decades, the CFPS system has been developed as an important research tool in many frontiers
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of fundamental and applied biology because of its clear genetic background and simplicity to control the reaction. The yield of
CFPS systems derived from prokaryote or eukaryote has increased to several grams per liter with constantly decreasing cost.
Nowadays grams of protein could be prepared using a large-scale cell-free system. Recently, the advantages on the expression of
complicated, toxic and membrane proteins have shown the great potential of the CFPS systems. The rapid progress of this

technology made us to believe that it will take an important place in biopharmaceutical industries undoubtedly.

Keywords: cell-free protein synthetic system, progress, biopharmaceutical engineering
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Table 1 Comparison of various cell-free protein synthesis systems
11 L Post- lational
Type (,:e . Preparation Cost  Yield arge ost tr,a?S a.tlona
cultivation protein modifications
E. coli extract Easy Simple Low High No No
Wheat-germ extract Easy Lengthy and complex Low High Yes No
Rabbit reticulocyte lysate Difficult Easy and quick High Low Yes Yes
Insect cell lysate Difficult Easy and quick High Low Yes Yes
Human cell lysate Difficult Easy and quick High Low Yes Yes
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Fig. 1 Energy supplement of the cell-free protein expression system'*”. (A) Costly one-step phosphorylation
reactions driven by PEP, CP or AcP. (B) Energy supply through oxidative phosphorylation. (C) Energy supply through

activated central metabolism.
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Fig. 2 Expression mode of CF production of membrane proteins. P-CF mode: no hydrophobic environments are
provided, and the MPs precipitate after translation. D-CF mode: the synthesized MPs can stay soluble by insertion
into the provided detergent micelles. L-CF mode: the synthesized MPs have the possibility to integrate into

supplemented liposomes.
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