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Abstract: Protein functional materials have good biocompatibility, degradability and versatility, so they have great application

values in the fields of medicine, military and textile. However, due to their unique characteristics of high molecular weight, high-
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frequency amino acids and special post-translation modifications, there are bottlenecks in its low expression rate in artificial cell
synthesis, poor compatibility between functional elements and chassis cells, and unstable structure and efficacy, which seriously
limit the efficient production and application of these proteins. Synthetic biology, as the third biotechnology revolution, has the
advantages of renewable resources, low pollution, easy control and directional design of biological macromolecules. With the
gradual excavation and analysis of the functional principles and novel design concepts of protein functional materials, and the
development of alternative materials with excellent performance under specific conditions, it has brought revolutionary changes
to human social life. It has been reported that such protein functional materials have great application value in cancer diagnosis
and treatment, regenerative medicine, gene delivery system, data storage and so on. Although synthetic biology has broadened
the range of potential applications of protein functional materials, there are still some limitations. This requires us to carry out
research from two different perspectives, biology and materials science. On the one hand, we should establish a common
technology platform to form a complete upper, middle and downstream research system. On the other hand, we should establish
targeted research based on the characteristics of different protein materials to produce materials with better performance. This
article introduces the application and development of protein functional materials. Taking the efficient protein synthesis and
functional requirements as the guide, the synthesis strategy of protein functional materials are explained from the aspects of
protein molecule orientation design, cell factory construction and adaptation control, and protein material processing
applications, in order to realize their functional directional enhancement and industrial production. The limitations of synthetic
biology oriented protein functional materials in biology and materials science are prospected, which lay a foundation for the

wide application of protein functional materials with excellent properties.
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Fig. 1 High-efficiency expression strategy of material proteins
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A A BEOR S T LA TR e A v R
FEZ Ik (elastin-like polypeptide, ELP), 7EIlf 5tik
(1) LR, @ TR . BENLIKK G



054 BRENE $2E

10 HREF &R T B, £ (GVGVP) P
G KT B, TR A% B-0E e 245 7 AT 5] S AH 43
B o X b “ R FE % E” (inverse temperature
transition, ITT) f#if53 ELP GEW fE/KE W+ kA4 H
WA, TBROKE R BE KB, SEILZ )ik
% B, Wang 55 Y B XHEE EETRYT THRAERT 5 4
ARVEE BRI, )4 T IHE A-ELPRE G H, 1E
HEF R, X —flE & E R A R 5 4208
B H R R, K AE R AL B BRI TRl R v T
6% . MAh, HAHE ARG R MR ELP M &
SRARPEES MM ELP A EH, RE%AEKTHA
R RUER . FSELEN, v DU — Pl E &
BRABRN AN (Z) NESHARNZER
P (Zo ZEMAHEAEA, TR S T4t 1
AR 2k B R AME
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