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Research progress in synthetic microbial systems
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Abstract: As a bottom-up constructed microbial community, the synthetic microbial system has the
characteristics of low complexity, controllability and operability compared with natural microbial
communities. It is an emerging biotechnology and draws on synthetic biology, systems biology, biological
evolution and other knowledge. Furthermore, by rational designing, planning and regulating, it becomes an
experimental platform for studying microbial ecology theory, and a microbial system for validating known
theories. In this paper, we first briefly introduce the concept of synthetic microbial system and its origin,
expound its basic construction principles. We then introduce its ecological theoretical basis, and
summarize its applications in recent years. Finally, we present our outlook on the development of synthetic
microbial system, including the need to design and construct more complex synthetic microbial
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communities, and to optimize ecological models.

Keywords: Synthetic microbial systems, Synthetic ecology, Ecological models, Ecological theory
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[19]

Note: A: Integrated multiple metabolic functions; B: Reducing the metabolic burden; C: Modularization of metabolic function.
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Table 1 Applications of synthetic microbial systems

i} BBEIR R AR LBl SR
Applications  Compositions of synthetic microbial systems Functions References
PNaE E. coli }% S. cerevisiae BRA K B Bl A BRI AR [22]
Human health Consortium of E. coli and S. cerevisiae Synthesis of the acetylated diol paclitaxel precursor
2 RS A A RS EEAR Y E. coli 4L FEEMR [58]
Two E. coli strains with different metabolic pathways Producing curcuminoids
3 MREH AN F G AR E. coli 4 G R IE AR [59]
Three E. coli strains with different synthesis modules Biosynthesis of rosmarinic acid
F R A () 2SS s A P i VRJY Clostridium difficile JE&Ht [60]
Fecal microbiota from healthy individuals Treating Clostridium difficile infection
it 3 19 Schaedler BT 17 19 2 ML [61]
Altered schaedler flora Treating hyperammonemia
ok A== A ARG AR 2 8k E. coli $E cis,cis-muconic acid F= & [62]
Industrial Two E. coli strains with different synthesis modules Increasing the yield of cis,cis-muconic acid
production U SRR HARR AT A R A N W ke [63]
Consortium of four strains Converting cellulose directly to methane
Trichoderma reesei ) E. coli TR KRR Kl 5 T B [64]
Trichoderma reesei and E. coli engineered strain Lignocellulose fermentation to produce isobutanol
E. coli THEW S. cerevisiae TRA R R L [65]
E. coli engineered strain and S. cerevisiae Sugar mixture fermentation to produce ethanol
SYER TAEH E. coli BL21 K BFAERI ik LL-1 WA 24 1 X B [66]
Contamination E. coli BL21 and wild strain LL-1 Degrading methyl parathion
remediation 5 4 FhiEF A R (Y BT DNCS KA 2555 £ [67]
DNCS5 containing four wild-type strains Degrading atrazine
Acinetobacter sp. XM-02 & Pseudomonas sp. XM-01 &A= [68]
Acinetobacter sp. XM-02 and Pseudomonas sp. XM-01 Degrading crude oil
Brevibacillus laterosporus } Galactomyces geotrichum F&fREA A GRIETELL 198 [69]

Brevibacillus laterosporus and Galactomyces geotrichum Degrading sulphonated azo dye Reactive Red 198

Py 22 VU) 68 4058 3 A () 40 6 ) 1) AR5 o0 T A ik
AN TER G A, I B BB RS 15 45 S by
B ERIA BN e, Zhang 252X E. coli 1L
HE A T Sk, B cis,cis-muconic acid (MA)
(A LB 5 PRSI BEER, A3 A ZE P B
M) E. coli A, LR T A )= 4 A 22
SORG MR A R 8, BERET
cis,cis-MA A=t . BRICLISN, AR YIIR R b
B T AR 7 . SRR RIS
T HZH AR B PR R R SRR
i Minty ZE090)3%3+ T TEe A&, %K R h
Trichoderma reesei 73 W 4F 4 R K AR £F Y R A
Yy TR PEREZE, E. coli TRER K T i bR
AU TEE, S T A ot £ 4 3% 1) A= W 4k
BE EE%, PR ERm SR KER
62%. Wang “F g JCE I AT EIRE I CBE E.

coli TIEHE S S. cerevisiae L8535, B TX—IKR
TERI AW S ABHE &Y ErY LT CRERCE
43 SHEE

IEE s Qe i U S R, BUR S
WA gy, DA B R RE A% i 2 58 4
W eI T oK . B BUUE PR RAEIX — 5 T
BABE KRG, BReH AR EACERE T8
PR AR ALk, 7 S B XTTS Ye W 58 4 B A (1) [)
i, tRERE R AR, Li SR A i
E. coli BL21 J 53 #1588 Ochrobactrum sp. strain
LL-1 X 24 B HE X 67 185 (methyl parathion, MP)iE
1T f# , E. coli BL21 43 b H 3 X A7 8 /K fit T
(methyl parathion hydrolase, MPH){#i MP /K fi# /=4
X il LA W5 (p-nitrophenol, PNP), FE#E LL-1 JIjAT
FIH PNP AENME—MRIE . RIEFIREIR . PNP 1E
S —RERE A BT, S T RRE T A,
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A W5 B B — T AR A LR i AT MPHL 6
PNP & ki, (R hn T skao s fmr, i
E. coli BL21 } Ochrobaltrum sp. strain LL-1 /K &
SRS ) MP (58 201k, RIS 43 1
G AERE S T B — RIS A . BR T TS e B A
TR, BARRMREIRRE A WA s
W BB H2 = V5 Y W R R S AL R . Zhang
SO BB — N RE A 4 P A T R
DNCS5, IZ W FE 1 fAE P el i 3 R4 F Re i A 4
WA 2G5 F5HE . A Chen 255 1 21 1Y
Acinetobacter sp. XM-02 DL} Pseudomonas sp. XM-01
RAHS, BERE T rbeerkEgs, 3R
I W v 04 E 4 S R Bl B — TR RN i D
Kurade 2% VF| H Brevibacillus laterosporus R
Galactomyces geotrichum B G RV A RHE T
#1198 (reactive red 198, RR198), KIS IAM LT
TR EAG S S ALREARRE T, RERETE 18 h Nl
92%H) RR198 Mt (n, TMiXfs4s TiX—4ii- RS
IAELEE SRR T RS S 2N R AL 5
5 RE

B BUSA R AR F T T AR A
WAL, EFEMED AR BA ERr
Mo EHERTENTA BRI 3. T,
THEMUBR T e TR R ok, (16 A
KRR Z N T RE AR T, sl T4
SHELEHESR AL S C RS 0k .

RO A 2R e R 1Y) B AR A ke, ARV B i
— . AT IR 3 ARETR AR SRR, ATy
UG . ARSI BN S 2R 5 U A AR &
RIS Iy o XA, AT B W] 1Y)
FHEAER . PR 25 (B 450 DASC BB AR TS &R
AT ARG T DGR . R A I A el A A
YERaNZES . e . FAESNIRER, M4 Y
BEREME RIS, BFLEH SRR .

Hyk, HETBESE s i 4 S EAUE O
WE Y, e X N T MU A WA T 2R 1 7 S S g D

G, ARG 2 I P iS4,
A SRR, LT MRS 22 0 5 1 AR R AR Bl Y
T FIAN, B U A FR ST R ALEOR
FRRPTEMPEZ —, — 7 RSB A
VE S AR AU A, 55— T A8 i A il
I RES Ji RS0 JCk IR B I ROR SR

X BT B4 BURUAE WA R B R R R A i —
LIRS N TSI Y BRAR , T OFSE
R TR IR R, SN A i
Yot TAEALI
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