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Progress in synthetic biology of “973 Funding Program” in
China

Guogiang Chen, and Ying Wang
School of Life Sciences, Tsinghua University, Beijing 100084, China

Abstract: This paper reviews progresses made in China from 2011 in areas of “Synthetic Biology” supported by State
Basic Research 973 Program. Till the end of 2014, 9 “synthetic biology” projects have been initiated with emphasis on
“microbial manufactures” with the 973 Funding Program. Combined with the very recent launch of one project on
“mammalian cell synthetic biology” and another on “plant synthetic biology”, Chinese “synthetic biology” research reflects
its focus on “manufactures” while not giving up efforts on “synthetic biology” of complex systems.
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Fig. 1 Framework of 973 project on artificial cell factories. The project consists of constructions of E. coli chassis

with simplified chromosome, phototrophic chassis cells with reduced chromosomes, and novel bulk chemicals
biosynthesis pathways. The project should allow productions of bulk materials and chemicals from sugars or CO,.
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Fig. 2 Synthese of ginsenoside compound CK (A), miltiradiene and ferruginol (B) by recombinant yeast cell
factories.
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Fig. 5 Synthetic biology of Halomonas LS21 grown in seawater under unsterile and continuous processes
(overcoming the disadvantages of bio-manufacturing including consumptions of fresh water, food based substrates as
well as heavy demand on energy for sterilization et al). The whole genome of strain LS21 has been sequenced

allowing for many DNA manipulations. The strain produces only a single PHA granule in each cell, making the PHA
recovery convenient.

cjb@im.ac.cn



1002 ISSN 1000-3061 CN 11-1998/Q Chin J Biotech  June 25,2015 Vol.31 No.6

5 “HiE TEENMEONERL" 6

RMEEHE

2000

670

£1 i

973

hm? 2%

“B B A MR A B LA AT R AR R

R 2 d

( 973

( D D
2)

=

polynikA

[26]

"6

TR MEMIIEM RO S
Table 1 Construction of stress resistance biobricks and the novelties of the mechanism study
Novelty Goals Innovations
One thought: Salt and alkali resistant Rapeseed Highest resistant levels both in the labs and

Mid-term

use of regulatory components
from extremophiles

One evaluation technique:
develop an acid resistant part
for systematic evaluation

A resistant part library:
establishing

new species (350 mmol/L);

trial (200 mmol/L)

pH reduced one unit for industrial

strain

Develop a library of regulatory

parts for enhanced resistances

field in the field trials reported (200 mmol/L = 1/3
seawater concentration)

No yet reported in industrial strains
Ajinomoto is working in the lab at neutral
pH. We also develop RNA parts

Systematic collection and characterizations
of parts resistances against salt, alkali, dry
and acid, some parts are unique (GadBC,
global regulatory proteins IrrE, CFPS)
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Fig. 6 Relationship among tasks and scientific problems to be solved by project of “Comaptibility study of
synthetic microorganism systems”, including project 1 regulatory and structural parts based on chassis property;
project 2 modules of chassis metabolic network and prediction on functions of parts; project 3 optimized
compatibility of hetereogeous modules to chassis and optimization of modular compatibility; project 4 assembly of

Balance metabolic flux

synthetic microorganism system.
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Fig. 7 Design and construction of one step mixed culture fermentation for vitamine C production.
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Fig. 8 Design and construction of multiple microbial artificial cells for electricity generation.
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