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Abstract: With the development of synthetic biology, design and synthesis of functional elements
show great potential in assisting and simplifying the study of metabolic engineering. The fundamental
level of transcriptional control takes place at promoter elements that drive gene expression. Synthetic
promoter library (SPL) provides promoter with different strength for fine-tuned gene expression. SPL is
an important solution to optimal expression of gene and combinatorial optimization of metabolic
pathways. This review is mainly focused on the current methods and advances in strategies of SPL.
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Apart from the description of the developments, we discuss the application of artificial promoter in
metabolic engineering and research prospect of promoter engineering in the future.

Keywords: Metabolic engineering, Synthetic biology, Promoter library, Transcriptional regulation,
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Table1 Summary of research on construction strategy of SPL

oS m eI SCHERAN 275 ik
Construction strategy Elements utilized Library range (fold) Reference
SRS A BEN AL 31 conserved, 2 semi-conserved (W or R) and 22 random 400 [6]
Randomization of non-conserved sequences ~ hucleotides
24 conserved, 13 semi-conserved (W, R or D), 349 [8]
20 random nucleotides
—10 consensus TATAAT, —35 consensus TTGACA, 23 [9]
27 random nucleotides
16 conserved, 3 semi-conserved 160 [10]
70 random nucleotides, S'UTR, ribosome binding site 12 [11]
(AGGA)
—10 consensus gngnTA(c/t)aaTgg, E. coli =35 consensus 6 [12]
ermEpl UP element, —10 and —35 consensus sequences 159 [7]
PFYIp core promoter, Reblp TFBS, poly-dT element, 9 [13]
26 conserved and 48 random nucleotides
Two CT boxes, twp RPG boxes, TATA box, 83 random 5286 [14]
nucleotides
Jet promoter, 61 conserved and 69 random nucleotides 10 [15]
5% PCR Phage P.-A 196 [16]
Ep-PCR
TEF1 promoter 15 [17]
RERFST IR Core-tac-promoter 4.4 [18]
Hybrid promoter engineering
UASI1B enhancer from Pxpro» and LEU2 minimal core 32 [19]
promoter
UASI1B enhancer from Pxpr;, LEU2 minimal core 400 [20]
promoter, TEF core promoter series
Gal4p TFBSs and Py gym core promoter 50 [21]
apoE and ABP enhancers, ADH6, hAAT, CYP, SV40, 975 [22]
and FIX core promoters
p47™™* elements, SP46 94.6 [23]
NF«B, E-box, C/EBPa, GC-box, E4F1, CRE, CMV core 100 [24]
promoter element
BT TFBSs AOX1 promoter 28 [25]
Rational design of TFBSs
B 5 RBS 4 114 promoters and 111 RBSs 1000 [26]

Combination of promoter and RBS

HAFIIMHLL, B CRERIGTESE ErmEpl Jibg Yim SR 52 REN LIRS E R B AT TR A T
TEPERY 2%-319%Z 0] HEMTA SO L iR s BahF 0%, FEA i b Sim M S 37 Puse.
Jei 8T Promoter 21 3k Rppd RN, IR B HE " P HH T AN DRI Xond Bk, wEHE
WE T 3.3 5. WA, Ha TSR ekLEr S LOREERER I T 746 mg/L R BRILZ AN,
M R O R TP AR LASE L. 2013 4F, FFE N G 7 3 BERLAL 1 7 3 5 ) A Ty e A )
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Figure 1 Schematic plot of hybrid promoter project
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Figure 2 Schematic plot of combinatorial optimization
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