#5334 12 A kb Vol. 33, No. 12
2021412 H Chinese Bulletin of Life Sciences Dec., 2021

DOI: 10.13376/j.cbls/2021174
XEHRS: 1004-0374(2021)12-1551-09

AR, o B AR IR I S S F AR R A BB &AW AR P AR
EREDF S TAE, AF AT AL A ELTFRERF, LTI KFREL
HRARKF. GABAELERKY (BER) FREELFRAFHELEHA,
2014~2020 4 F LA R FREA T R (T 2019 F KI5 F 55 202 tenured
professor). RFERXRAEFFEAL. BRETEAS I #HIRFFRED . A3
FEAMLA RN G RENFELERAFRE G A F—REBIRNEH, £ Nar
Nano. Nat Chem Biol. Nat Rev Mater % T|#) & & 50 % kF RiLI . AFRARAZ
[ _ESeAL GG A A AE M F AT G ATR, IRA T BAFR 7 &) A A R A X
RER “&” HH#A &G RAH. 4P81 L 8 a742/E Materials Today Bio-
Current Research in Chemical Biology. Materials Futures %%, Chinese Chemistry
Letters (CCL) ¥ %%, YEAMIRFRGRENFEFELEN, BA (S
AMF) BEAERRH KT LA N FHRIBRS.

BREMRAREN MR L RFINH

TR, THE, o AE*
(P ERREEBER DN BER AR TR e, RINE AV ERE R e, WHRE Ak
R R R, R LAY E SR, R 518000)

O SRR ] iE R R A T A s AR A AT N e B A A R TR AR IR AR,
G RE R R IVEA B R I Wt R A 2 5 2 5 T K T T INLE . a0, ARk T ) A
PIEARHHE s AR, AAT U SR v R, i EL AT DU AR 72 H BRr= B 5 BT & AR ) A A B
Bt R ARV IR FHEVEALS, BTIT R IADRIE I B8 5 N 5 THI A S S R AR R R PR 5 ithab, %
A N VT 0 35 DRI 2R SR R 1 AR W0k AR BRAR 2 T RA . 4r i, DAKRTE4EREAN T B3, ik T A%
BAS AT REAER) 957 MBHO R RE . R IR G A DB AR AL BRI K 7 T B BB 58 mk,  H AT
B A AT AT AR 1 2 R X S Pkik . Bldn, BRZEY R BRI RIE PE e EAR X 5 R SR B4 R AH
W, MIA M LR U&7 MOEHAR M ST AE i S5 PROE PR MR B . 12 S0HE AE BAE B AR e HE 33E R SR
VA I RIRREE A SRR B A B At RE Thae 3% AR = AN 5 T Rk R HEAT MR
FRAEIX Lt JE B At 1, JE— DR 20 M AT T I PRI Bk sk DA B AT RE PRIt ke 7

FEA - HREYE  BUEYI TR ; BINEH 957 MR

FESES : Q819 XRAPRERD : A

Design and production of new materials by synthetic biology

AN Bo-Lin, WANG Yan-Yi, ZHONG Chao*

(Center for Materials Synthetic Biology, Cas Key Laboratory of Quantitative Engineering Biology, Shenzhen Institute of
Synthetic Biology, Shenzhen Institute of Advanced Technology, Chinese Academy of Sciences, Shenzhen 518055, China)

Ui BER: 2021-11-16

E&WH: ExESTRITR(2020YFA0908100, 2018YFA0902804); [ 5 H AR AR &AM HFER ST H
(32125023); EZK EARIEIESIA RS TH (U1932204)

*JB{S1E®&: E-mail: chao.zhong@siat.ac.cn



1552

G gEEd

Abstract: Synthetic biology is an engineering discipline that employs genetic tools to regulate and modify the
behaviors of living organisms or recreate new forms of life. The recent advances in synthetic biology have opened
up new opportunities for the discovery, design, and fabrication of new materials. For example, optimizing the
metabolic pathways of fermentation products in industrial microorganisms can both improve material performance
and enable the large-scale production of target products. Rational combination of biological molecules or domains
using modular genetic design strategies can lead to new materials that promise to outperform their natural
counterparts in both properties and application scopes. Furthermore, the integration of artificially designed genetic
circuits to regulate the expression and secretion of functional molecules in living organisms and their extracellular
self-assembly promotes the development of "living" materials with dynamic and programmable characteristics.
Although significant progress has been achieved in developing new materials in recent years, the field still faces
several major challenges. For example, materials produced by microbial fermentation rarely match the performance
of their natural counterparts, and it remains challenging to engineer "living" materials with precisely controlled and
rapid environmental responses. This review provides an overview of how synthetic biology advances the
heterologous fermentation of natural ingredients, the modular design of biomimetic materials, and the engineering

of functional "living" materials. Based on these advances, we will further discuss the remaining challenges and

33%:

potential solutions for this emerging field.
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