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Construction and application of microbial cell factories for production of

bulk chemicals
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Abstract: With the development of synthetic biology, more and more bulk chemicals can be produced through
microbial cell factories, which can avoid the dependence on petroleum resources and decrease energy cost and
pollution. In this review, the key technologies for construction of microbial cell factories were firstly introduced,
including genome editing, simultaneous modulation of multiple genes, protein scaffold, gene dynamic modulation and
high throughput screening technologies. How to characterize the metabolic regulation mechanisms for efficient
production of chemicals was then introduced in three aspects: carbon metabolism, energy metabolism and
physiological metabolism, and succinate cell factory was used as an example. Successful bulk chemical cell factories in

recent years were then summarized, including L-alanine, L-methionine, succinate, D-lactate, malonate, L-malate,
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glutarate, adipate, 1,3-propanediol, 1,4-butanediol, isobutanol, efc. In the future, further increasing the efficiency of

substrates utilization and broadening the range of products will be the directions of development of microbial cell

factories, but the design and engineering of new enzymes are the key bottleneck limiting the design of metabolic

pathways. It is believed that with the deepening of research, microbial cell factories will be more widely used in the

production of bulk chemicals besides chemical methods.
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BAR R AR 2-BA R, TE K 5] N AN
2-FAER i 2B (KDC) FEE IS (ADH), Rinf
Y A 5] B B (0% T I8 v ) 40 2 A, o AR L 1) K B B
TP R 223 AZ L 2 15 1) A 2- B8 R0 Ehrilich i 48 1)
MR T BTG RERE. REKRBHAET
JERMEEMETR, 1120 TR 3 23g/L; i
— R EALRIRER I T A A 1 R

PE, 72 h 5 TR 7= &k S0g/L Y .

4 RAEEREE

MWL) WAMEREZEETARATCH
G BRI S o SR, 48K o0 fh 2
EBH RRED G BB ER, XA EYHE
R HK T R BRIP40 M 52 R A R 1k
PIFEARTNRE R G, AR T MWENER. 8T
REFTHEMINGEERER, B%FINRERTMNE
5 A U B o B U B B R R
R T SOE R, SRIRAS H A A T T Re I
JelF . BB AR H R B D e R B R A
T, HAATEER T MEALSME RN
ML, 8 A7 5 7 AT A . 5 4 PCR f DNA
shuffling & 43 A H 37 S 07 158 455 22 PR 9 = R R
Ak, B HECA B S A 43R A5 T Rl ok
S E B IRENEE U B S X B T S5 R A T g
() BE AR, IFAE BB B OR 57 AL RURN R AR 25 1 A A
BFEFAV R 2B SRR, @il m — i
AR AR i, M B T I RS
WD TAEE . RBOR) 2 8 Tl I 52 A4/ X 3 ik
Ptk e M A AL TS PR B G Y, B Aot P450-
BM3 0 UG kAT oo, 8 5 i AU 50 AR
WABEARI A T F 8 = B AT A A R

AT Mt T 2016 F4 Science 2% J5i Il N
EEE KR Y, B AR B R A AR

() IF A € ThRE R g . e o A 520 7 ) David
Baker [#] BA T % ] Rosetta #4 /& H 7 5 58 K 112 (1
JRE AT, AR AN BT B
R BARXT . AR TN EEE S
frr—&". Hil oA REZ A EEAEY IR
B B ok, i PL SR B TR A R R
PR ) DG B ALl B R R RS S S (retro-
aldol reaction) FNAK /K H7-Fif /R 8 )z . (Diles-Alder
reaction) BTG 0, R R Tk AR
WEFE R o Bk B 3k 2 W i A Ll 2R OK 5 T B & A
Wit HaE T OBEREAR, dmaliE T — A
SRS A B — CHE Rdhse ™. b
A0 B DA B T T E AL 1 AR FE SR T BTN AR
HIEE . ¥ RVE T Bacillus sp. YM55-1 R 4
LRI VF L R, SRR e L
ANCUR AR N &y DUG R N Y, 33— &
HIAL B IRV SR IEFRYE RN T - B R & K
it B0, o DL D R N R A ) B R R T A
HT B-WABRM A . ZHEARC SRR EEY
Bt B IR AFEAE, SEHLT Pl r=,

BE A& B G THRE TR Ry, FRAN A B 4H
M ) BB AL B i —FF, BRI A
ME G . R, WAEESEREYEEAR
B B, LEBR R 22 4k 2 i E i ) AR Y i
FRAA KRS, SAHEREH L EATES ).
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