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Abstract:
for metabolic engineering and synthetic biology, it is necessary to have the promoters with varying strengths for fine-tuning

Promoter is one of important elements for gene expression and regulation. In the construction of recombinants

metabolic pathway to reach the metabolic balance, decrease the accumulation of intermediate and increase the production of
target metabolite. However, the natural promoters available are not completely suitable for fine-tuning metabolic pathway
due to discrete strength, lack of versatility and standardization. To deal with this problem, in this study, a new 88 bp
synthetic promoter, which contains the typical —35 box, —10 box as well as ribosome bind site, was designed. Then, the
promoter library was constructed by introducing some degenerate base pairs in the sequence of 6 bp in the upstream of the
initial transcription site and 14 bp in spacer region between —35 and —10 box. 720 promoters with varying strengths were
screened out from a library of more than 5 000 clones via the expression of red fluorescent protein mCherry under the
control of the synthetic promoter. The sequence analysis based on 35 promoters with varying strengths showed the
promoters with varying strengths are base preference. The purine bases in —13 site and pyrimidine bases in the
transcriptional initiation sequence are of high frequency; the purine and pyrimidine bases are of the similar frequency in the
spacer sequence between —35 and —10 box in strong promoter. In the end, five characterized promoters with varying
strengths were selected to tune the synthetic pathway of cis,cis-muconic acid in Escherichia coli. The results showed that
the promoters with varying strengths can regulate the production of cis, cis-muconic acid and the accumulation of the

intermediate catechol.

Keywords: synthetic promoter, fine tuning, cis, cis-muconic acid, metabolic engineering, synthetic biology
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ZINiF R 3 H e g sl AR iy S R A
MELLHFATRG 40 SRR R4 . R, 55 AR 3 17
P AT 75 S v B AR AR A s P
KL, S B4R SRR TR 8 B 85 iU 232 2
(18 S AP SN

BRI L5 WU 35 19 07 A4 1)
b, BEPESCE BB b ik
J&i# 1 5 4% PCR (Error-prone PCR, Ep-PCR) 7E
JEIG A S AT il AL A, B RS B0
TRAL S, SR A6 ity SRR R 0 B i A T
e, RAFAFERE MG+ TS5 PCR
FIARA RIS MTER S F 27 |, R 2R
JETCRY o PRIBIFFE N D1 SUAR I 3 3h 7 O HRAE )
SEIPS (n-10, -35 X RIBRITAIA), FEARRE
SRR ST RSN G OL T, FEHAD T 5158
FUGIPNBIR B i P e e i S L I P g W R e
P/ NRLBE | (LR IR R AR 2RI I BT SR
TP ARG AN [R5 B 0 J5 3l o BRIk
PRPEBCIT 7kt TR (T 5, HEDR AT A D 6
TR

ABFSEAESS & Z R0 s P A 3R 11,
Bt T —5AEX R R . B 88 NN i &
IR T, TERRFE-10 X | 35 X DL RAZ AL
G AP ZERIEOT , ERRIRIX . -10
X 5-35 IX[RI G DX AR T oM, B Ha ik
5 R B X B s R IR S 14, Xt
YAtk B KRR, B RUR B AR, SR
Ja AL 6 5¢ 63 1 mCherry A IfdEbRiC, ik H
— RYNAN[A] R BE 0 JR 3l o X o B R B A T
W53 8T , AR BRI A BUS 37 A DC X
BB AT SRS TR R R . A F] R
A S H T AP e e Ak O R Ay ——
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JIGE -t R U1V Biad A RO A A s, SET
XF G GRAR RS AR, A5 3 AR P0G
FRMR (cis,cis-muconic acid, faiFK ccMA) & i
hn. wrE YRR B ) TR . FRATIE . B
VE YA BUR 3l mT DU T Al AR AR A A
5, I RARRA R S s i g fe A
5%,

1 ®HE57®
1.1 By
1.1.1 EFp

KWAFFoE AB2834 W H 3L [ Escherichia coli
Genetic Stock Center, ZF 2 3-Mi & 75 H IR I =
B RASTH (aroE353), Bl 3-J S HR 2% R
B BGREBAWTE s KT R IERSZ S 41 DHSa
g H AL 2 XS EARAIRA A,
1.1.2 FRLET|Y

ARG NE 1, HAETAEY TR (-
) B A FRA FE

AT FH S JE A BRI 2, aroZ  aroY
M catd 53 5 S ok IR T 5 R GO R BRI
Klebsiella pneumoniae 13- 2 ZF % 1& I 7K il
(3-dehydroshikimate dehydratase), [l JLASFR IR
fif (Protocatechuate decarboxylase) FISKIET &
FREG AN BT Acinetobacter calcoaceticus ) JLAS
By 1,2-XE AL (Catechol 1,2-dioxygenase) F
FERI01 s 3 ANBE DR 2 Y TR A R AR S A
KI5 AT DL D5 3 R 2 R & R A2 i)
3-JIid AU TR R AL M I IR IR . Amp® | TR
Cm® Fl Spe® B HIFRANHER., WHE, &
52 AW Z Pt . mCherry &4 (4,5¢ )6
PR
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x1 FARFAASY

Table 1 Primers used in this study

Primer name

Primer sequence (5'-3")

Ptc-EcoRI-5
Ptc-3

CatA-tc-5
CatA-EcoRI-3
mCherry-5
mCherry-3
KD8.292T- 5
KD8.292T- 3

PL-F

PL-R

CACTGTGAATTCAAAACGATCTCAAGAAGATC
GAATATTTTAACTTCCATGGCCGGTGCCTGACTGCGTTAG

CTAACGCAGTCAGGCACCGGCCATGGAAGTTAAAATATTC
CACTGAGAATTCGAACCATTTTGGTGTATTACAC
CTAGATGGTACCAAGAAGGAGATATACATATGGTGAGCAAGGGCGAGGAGGAC
CTAGATCTCGAGTTAGCCGGCCTTGTACAGCTCGTC
AGAGATGGTACCGTATTACACCGCTAGACGTGGACG

CTAGATCTCGAGCCGACAGTAAGACGGGTAAGCCTGTTG

CTAGAATATGTTATCTCTGGCGGTGTTGACANNNNNNNNNNNNNNTGRTATAATNN
NNNNTGAGCGGATAACAATTTCAAGGAGGACAGCTC

CATGGAGCTGTCCTCCTTGAAATTGTTATCCGCTCANNNNNNATTATAY CANNNNN
NNNNNNNNNTGTCAACACCGCCAGAGATAACATATT

The underlined italic is the restriction sites.

*2 KWABRK

Table 2 Plasmids used in this study

Plasmid name Description Source
pYIP-mCherry mCherry, Amp® Our lab
pACYC184 Tc®, Cm® Our lab
pKD8.243 aroZ,aroY, Cm® [13]
pKD8.292 catd, Spe® [13]

5 s R

pKD8.292T Derived from pKD8.292 with the promoter of Tc™ cassette (Pzc)to i sty
replace tac promoter (Ptac)

pKD8.292T-mCherry Derived from pKD8.292T with the insertion of mCherry under the i sty
control Pzc

pKD8.292PL01-mCherry Derived from pKD8.292T-mCherry with synthetic promoter PLO1 This study
to place promoter Pzc

PKDS.292PL05-mCherry Derived from pKD8.292T-mCherry with synthetic promoter PL05 This study
to place promoter Pzc

pKD8.292PL20-mCherry Derived from pKD8.292T-mCherry with synthetic promoter PL20 This study
to place promoter Pzc

pKD8.292PL31-mCherry Derived from pKD8.292T-mCherry with synthetic promoter PL31 This study
to place promoter Ptc

pKD8.292PL35-mCherry Derived from pKD8.29T-mCherry with synthetic promoter PL35 to This study

place promoter Ptc

cjb@im.ac.cn
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1.1.3  iRF

PR 1 N VT B 4 W H - Fermentas /A ],
TransStart™F astPfu DNA R& A At 24
HEYIHARGRA 5 ZERIIR . R FE R K bt
AR A TEHER. WHR ., AHERMIEUER)
I H Sigma /A ; FURIEEGAF & M PCR F=4)
afifk F R 7] &6 [ Biomiga 231 ; BCA & A&
w1 jf| & Protein Assay Kit lJ H Merck A7), &
I #2 HU 7] Protein Extraction Reagent W H
Novagen 23w 5 HAWPECH R TR A2 i 240 5 K
E 2R A F, srbrali,

1.1.4 FEFHE

WA LB (Luria-Bertani) #5553E. 10 g &M
J, 10 gNaCl J& 5 g BeREH . [E4k LB B3R5,
10 g R, 10 gNaCl, 5 g BEREE )2 1.5 g Bk
¥y WA E A LB {5355 pH 7.0, 1x10° Pa K
& 30 min,

BRI AT 1 %A MO AR RS
itk PR RH&HER. AR, JEZFHI
B RS EE T TAEMREE 3500 50, 25, 34
F150 pg/mL, ZERFRIGLUREEN 0.04 g/L, 2R
HHER., AR, @8R MG RLIERR
I EAR 0.22 pm BYEREE bR 5 ARG 77
e
1.2 FHi&

1.2.1 Ry

ki pKD8.292T A4 HE : LABTRL pACYC184
A, L5149 Pte-EcoRI-5 £l Pte-3 ¥ 14 H K4y
220 bp MMM RGIIEIEHF ARG 3T P, LA
ik pKD8.292 MM, LIGI4Y CatA-tc-5 Fi
CatA-EcoRI-3 34 Hi 1 080 bp Y catd &, #&
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JE XM PCR =il i il PCR 3145 1.3 kb il
4 PCR ¥ P.-catA!"”; P.-catA il pKD8.292
S5 EcoR TRV, I, #4825 345 S 41 i
Ki pKD8.292T, XHA AR T P UK
AL (pKD8.292) HHYIEFAUE 3+ Puco

kL pKD8.292T-mcherry FUFEE . LUGKE
pYIP-mCherry “A#Hk, DL514% mCherry-5 K&
mCherry-3 #3547 Kpn 1 & Xho 1 BEYIN %
BY 41 £ 2% 6 8 1 mCherry & [H 5 DL B kE
pKD8.292T Mtk , LA5|4% KD8.292-T-5 K&
KD8.292-T-3 ¥"34 HH#4 Kpn [ Iz Xho 1 I
JEZR I B KD8.292T, 433l Kpn 1 & Xho 1
Q287 N I N QN U3 30 S N = Q= Wi A
pKD8.292T-mCherry. iz k5| AY catd £
] —JA B F R LL 6O 1 mCherry FEH, 7E R
i 8 FH AR S A
1.2.2  F R 3 F i K

W& B S 37514 PL-F M PL-R (% 1) 4
I KPR 2 1 F KB B AR 10 pmol/L B, 1Ak
BURA G INAIE B 10x T4 DNA S ik
BT 85 'C/K¥A 10 min, HARR I ZEZERIP 15
B HEAHT Xba 1 K Neo 1 28 Rl 248 8+

W FokL pKD8.292T-mCherry FH B i ¥4 Py 47
lif Xba 1 Fl Nco 1 AbFES 2tk 1k, H T4 DNA
RS G R B ST R IR
A4 DHSo, WA T 50 pg/mL H:00EE 2 1Y [
LB ¥, 37 CRIcH:FR, MG R F£
VR TR

PR ST e B LA 200 mL LB WiiAR; 57
B (% 50 pg/mL HMER) 1 96 fLtkt, T
37 CHe¥diss 4 h 5, FEMCR K 587 nm, KA
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WK 610 nm 554 T EMGIMLL (PR, [
I E A0 A K (ODgoo), VALL AR, 608 B 4 L)
ODgoo , BINAS HA AL ODgoo AH X 21 8 756 S 5%
(Relative Intensity of Red Fluorescent per ODgqo,
fAi#X RIRF/ODgoo), MKILiHATE BR8I35 BE Y
i 1 o
1.2.3 FRJEsI TSI

T 3 H B AN [ 56 B I 24 B — A9 BE
[Eb7, MARBIEBEHLE S 35 408 s Py
G300 XFRAT BRI AT AR X, 4G St
I DR DX A TS A SE i, A BT e o3 A 5
Ja B FIREI R,
1.2.4 ARV S FFERB T E IR
Hr N

A4 T B A5 B B AN [ iR 3l SR S Bk

pKD8.243 A6 2 R A AB2834 JEsZ 2541 il
A5 B -t BRI 5 AN [R) TR B bk o B AT
AR R 53 45 Fh B A R R PO R
& LB 53235 37 °C | 220 r/min R 7K,
PHZIEFRW L, 1 %M i B R A LB 555
b, 37 °C. 220 r/min PR35 HFE 8 h, RIF L
209% MR IR B R ERG AR 4L, 37 °C L 220 r/min
P HEFE 36 h, WA LA RO 05 25 g oRI ]

- R AE

Technologies), [ #fi 10 pL, WaHZEIRE
RO 1M 2% OB S EE, N 1 mL/min,
FEIR 30 °C, UV-Vis UGN 260 nm, &
At EE A 3 YR IBCT- BB R 9 O 22 o
1.2.5  JLARE 1,2- 0 AL BEREE U 2

W AN T) AR TR PR 43 ol 2 A B A R R At
WA R AR LB Bi3E 3k 37 "CL 220 r/min
PR, Kz R 1% E R
AR AR LB 5532389, 37 C . 220 r/min JR3%
B3 12 h, BOWUETER . B AR AR
FIAE PRI B0 345 EIE WO T AR AL
Wy 1,2- BRSBTS A2 , BRI E T3 W52 3
BR[16]H1[18].

2 HER5

21 ERBHFFIEIT
Harleyd 2215t 263 4 KT i 8 7551

FoXT 5 A BAFTEE DRSPS, BI-35 X 5-10 IX,
FEPIORSE P8 [ IR P S e R E R 17 bp, 1%
J7 5 R IE S0 A7 % i 27 3 A AR A o %R
B E BRI 2 U2 —10 X 3R 1 bp Abt
BAMRSFHE, B TG, —13 A5 HIE N A 8 G (—
H BB AR N 509%), 7 TR+

HPLC 3t &KW= . HPLC 43#r &40 . 4 P E 6 AMLAT (—1~—6) [R5 SRR X A A3
Br # Eclipse XDB-C18 column (Agilent W BT SRtk iit 7 1 R G RUE s
—-35 motif —10 motif
5" CTAGAATATGTTATCTCTGGCGGTGTTGACAINNNNNNNNNNNNNNTGR[TATAATINNNNNNTGAGCGGATAACAATTTCAAGGAGGACAGCTC

TT. ATACAATAGAGAOCGCCACAACTGWCY ATATT.

—13 site —-6~—1

—29~-16

1 Rt ERENTFFT

Fig. 1 Sequence design of synthetic promoters.

CTCGCCTATTGTTAAAGTTCCTCCTGTCGGAGGTAC3'
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JPa . A mui BT (X B Xba |
1 Neo 1) J&, Jash 2K N 88 M HgFEXT, Hirr,
NfRE A, G. T. C4 NS H 4 DML
SR P BERISHR N 25% ,R 5 Y (REZE A 5
G H 2 MIEAEZA S H I BT R 50%
HEPIEDR 2 AMRSFXIF], -35 XK5-10 X,
RGP HBEHLR AR X,

N T AR, E A AR E R
fR%% PL-F Al PL-R (£ 1), SRJ5 % EE/RIRA XM
SRS RATIRSE , WL AR AR KA PR A T
AU BT DNA, [RIBHERA U 317 51
BF, SIS ARG PEA I, v 573 A B
PRI Xba T RS, 35 BRI N )
fiti Neo T (ARG EA G (] 1 ML RMAES 4) . 3515
()6 )5 2 F DNA ml B #2FH+ DNA %R0,
Tt — LRI
22 BHMTFXEMHESTFIE

¥ FR BTG A BUR 3 DNA 517
AN Bl U AL PR Y R pKD8.292T-mCherry i
B, B KA 4nif DHSa R TS 8+
SCHE ., PRIk B SC R TR, LU B4R
L1508 1 mCherry (143753 I 075 326 VR T 5
T 1SR (RIRF/ODego) o TR B DL 25 A8 TR
pKD8.292T-mCherry 1 28 Bl AL 5 20+ 58 B 119
5%,

55 1 RROm A TR BhF SO Y 5320
JORE, PR 1 R r3LAh b, 2B 2 FeOW kL
RIRF/ODgoo fEAHZE 10 HERABERE, H/NE K
BEH RIRF/ODgoo FHXTERE Y 720 A3ikE, 25
WK 2, BRI LIE S, Brksilig 720 4~)E sh ¥
2047 600 1~ (NKZEE 50 521K 2 65045) 58
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JESRZMERG NG o J35MX 720 AN RE T, K
SR B MR /N B 2 [B] LU AL LY 15 . X 28 3
THEA R L MR R K

200

RIRF/ODy,
= o
o S

W
[e=)
T

100 200 300 400 500 600 700
The numbers of promoter

2 ARBHMTFEL ODg BMLALBIEE (B
kT REREAMEEFF Pte BIFEXTIRE)
Fig. 2 Relative intensity of red fluorescent per ODgg
(RIRF/ODgy) for synthetic promoters. Solid black line:
the relative strength of P, constitutive promoter.

23 RBRIFFINSITRERIE

AR BN B0 FE S S AR S A Z ] Y
SRS FR, AT 720 508 8119 SUFE A BERL
e 35 4 (PLO1-PL35) A[al5 S 3h 747
WA, 550 3 prR. 4 35 & sh FAR
Y4 A MR E (RIRF/ODgoo) K/NS5Z% 155
T ARSI T P MR, 438 3
4. BNE5J5 3 F(Weak promoter) h 2% Ji 8+ 1)
25U (L4 2 %) AR E A 8 F(Moderate
promoter) Ay 2 f5 LA b 3MELLT (345 3 1%); i
J&i 8 F(Strong promoter) A X} BE{E 3 4524 I, 43931
G3 BT B AL € AR X I3 43 A

XFFAN A58 B S 3 A9—10 X113 {4,
Ja B FRRIE R, It G BRI R I A
BRI, 2o BT B, TESRSS IR 3h ¥
h T IR LR AP AR o TERR SR B i
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Bt G HImESE A IR 2 0 1, SRS T AE B A A i B v i — SR R Rk 48
H 10 2, TR AR TR ST R 1 Wt T4 5 e PR AR AR AOR ) o T U IX
JER A, —10 X 5-35 XA SR AL SR I A3 A 5 R B R G R, MY
J& 16~19 bp. /T 15 bp KF 20 bp #REFEATE AT T AL A AR H B SEBR AR, AT T
B FIEEERY, MBS R I, 5 ST R SR %N A5, VA Tl e 5 5 W i Y PR PR B, 45 R L
250 17 bp' R R EIFEIX 17 bp HER—15 13 K 4B, TESRFE SN0 6 LA PR—4 754,
PLAMS AL S0 ) A 5 5 B RS 6 R, 4 VRV B e 2 L i i 56 ) B P A A1 5 7 A i
Pr ok 3 4URsh T, AR IE 4A. B 4A FRIER SR B 7 WIS R 55 1 e e 1 B R 22 5 A
BITEIR S s, BEIXEIE AL G T, C K 59 8T -2 A A C, -3 5-6
SR REO M5 59)3 8+, W nEmd s A% V7 A B G AR, A Bl 3 ) R A 0 A I A1
PER T RS TR B, AR B fR 21, F W UE B I B ATR o A e 2h TR X
A5 CIHBREK, 55583 FAHIL, BRI 8 S (TDS R EX B iy D = ) v P 2 L8 X S

(PRSP PSR LR o

ATGTTATCTCTGGCGG TG TTGACA BUNAUUARIUIIAIINE S TGAGCGGATAACAATTTCAAGGAGGACAG RIRF/ Ol

ATGTTATCTCTGGCGGTGTTGACA Wyyleweyyyyygleryiesy TGAGCGGATAACAATTTCAAGGAGGACAGCTCHEYIEE 31.46

GTTATCTCTGGCGGTGTTGACA LeyWW RNV TN NN (e vy (e TGAGCGGATAACAATTTCALGGAGGACAGCTCORYIEE 38.06

ATGTTATCTCTGGCGG TG TTGACA RO RIEe LTy (eX) TGAGCGGATALCAATTTCAAGGAGGACAGC TCORNIES 39.86

GTTATCTCTGGCGGTGTTGACA [geeervier v oy(oy el TGAGCGGATAACAATTTCALG LCAGCTCORNIEH 45.90

GTTATCTCTGGGG-TGTTGACA EerX e ETEIOENEN e TGAGCGGATAACAATTTCAAGGAGGACAGCTCOENIEH 46. 55

GTT A TCTCTGGCGGTGTTGACA FNylaCoylecloyyy ey Lery TGAGCGGATAACAATTTCAAGGAGGACAGCTCOENIEE 47.52

TCTAG GTTATCTCTGGCGGTGTTGACA ERINIEEEEREY YN TGAGCGGATTACAATTTCAAGGAGGACAGC

CTCoryiee 47. 67
GTTATCTCTGGCGGTGTTGACA FERERN (MR ERLeLy e T
GTTATCTCTGGCGGTGTTGACA FeFvlalerioniaey Ry (esy

TGAGC
TGA

GGATAACAATTTCAAGGAG
GATAACALATTTCAAGGA

"

AATATGTTATCTCTGGCGGTGTTGACA Jer¥lnerior ey ler v ioy(ery TGAGCGGATAACAATTTCAAGG CAGCTCOENIES 51.52
CTAGAATATGTTATCTCTGGCGGTGTTGACA QUerleorion v Iw Ty ee TGP.GCGG."'.T‘" C." TTTC.‘L“.(:G.".L;G..C‘"CCTU ATGG 51.90
TCTAGAATATGTTATCTCTGGCGGTGTTGACA RlerIwer ek wer uegiee 52.17
CTAGS GTTATCTCTGGCGGTGTTGACA FORNIeERN W IeX Iy er 52.22
C ,vTT,.TL,T('TLvGCL'GTLvTTG“-“ TCGGCACGALGACCTGA 53.98
GTTATCTCTGGCGG TG TTGACA orieXvlskie Y r Y e 55.13

TCTA STy (RS NSNEITIY TG TGACTCTG TTTGTGG 56. 73

A".T.':’...*:'.C TTT' ;"..".(.vG..Un"'.CJ'&GCTEI ATGG 56. 91

G
4G &
4G 4
4G4
4G,
4G,
AGAb
4G 4
4G4
e
4G &
G

v—l'—lP—I’—IP—l'—lv—lv—lv—l’—lP—l'—!'—lv—l'—IP—h—)’—l'—lv—lv—l’—lb—l'—!'—lv—l’—IP—lP—!'—l

TCTAGAS GTTATCTCTGGCGG TG TTGACA NERRNEIOR IR LYY
AGAATATGTTATCTCTGGCGG TG TTGACA gegewertie eweney ity ATAACAATTTCAAGGAGGACAGCTCOZYYRY 57.53
; GTTATCTCTGGCGGTGTTGACA [eaeyyieyuuuyLeriey e LT4 > 58. 36
GTTATCTCTGGCGGTGTTGACA RNt Ne RIS ey (eF Y 58. 54
GTTATCTCTGGCGGTGTTGACA FRALEIserTalerlorley (e 61.98
.."*T ATGTTATCTCTGGCGG TG TTGACA [ERlorINeI VT IE Ry eT ] 63.29
AGAATATGTTATCTCTGGCGG TGTTGACA lelerIeoy(elerlon v ioyee 67.15
"*.«.‘L".T.". GTTATCTCTGGCGGTGTTGACA pueyiceey(eyuvyy(ee 67.91
AGA GTTATCTCTGGCGGTGTTGACA Fleericoyeeriory oy e 68.29
AGAATATGTTATCTCTGGCGGTGTTGACA FNYeyNecoygley yreeyien) T6.71
AGA GTTATCTCTGGCGGTGTTGACA PEErioyyuloy RNy yIee 77.69
CTAGAL GTTATCTCTGGCGGTG $Y CGCTGTTGTCTTIGTGG 84.76
TCTAGAS GTTATCTCTGGCGGTGT A TGTTGTGGCAGTGATGA 87.37
g yrNiaeyeeue ey ey yieriony GCCGTTCCTTGCTCTGA G 88.06
GTTATCTCTGGCGGTGTTGACA [eRle R Iser ier vy e CAATTTCAAGG-GGAC 88.45
Nyrvnceeceeyyer oy TTTTCGTTTGTTAGTGA LAC ."..." TTTCAAG-AGGAC 91. 17
ATGTTATCTCTGGCGG TG TTGACA guuervineeaeryeryiee ATTT— ..GG..CG.. CTCoRN{ee 92.12
TCT."’.G n.T TGTTATCTCTGGCGG TG TTGACA ferlerRrr lneriisey(ee 98.79
TCTAGAATATG TT“TL,T('TCG("LvGTLvTTlmC.. CAALABAGAGGCCATGG 104. 58

3 35 FXARBERNTFIIRENEE

Fig. 3 Sequence of 35 synthetic promoters with different strength. RIRF/ODy: the relative intensity of red fluorescent
per ODGOO-
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Fig. 4 Base preference of different motif in synthetic promoters. (A) The motif between —35 and —10. (B) The

sequence of transcriptional initiation.
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*3 AREEERBISFIILEE 1,2-NEREFHIZMN

Table 3 Effect of synthetic promoters with varying strength on catecholl,2-dioxygenase specific activity

Strains Promoter Activity of catechol 1,2-dioxygenase (U/mg)
AB2834/pKD8.243/pKD8.292T-mCherry Ptc 0.0017+0.0001
AB2834/pKD8.243/pKD8.292PL01-mCherry PLO1 0.0732+0.0037
AB2834/pKD8.243/pKD8.292PL05-mCherry PLOS 0.1559+0.0078
AB2834/pKD8.243/pKD8.292-PL20-mCherry PL20 0.1867+0.0093
AB2834/pKD8.243/pKD8.292-PL3 1-mCherry PL31 0.6465+0.0323
AB2834/pKD8.243/pKD8.292-PL35-mCherry PL35 0.9881+0.0494

- - 4 120 r
Al PZAccM A== RIRF/ODio B 040 Catechol
L 0.35 +
12 % %Z-m
1ol 7 % Sum-7
= 180 = ®m o025}
fos- o g =
< 020
= 06 v % 105 8
o — < 015 F
7, O
0.4 ¢/ % 140 0.10 |
02 r /% / 120 0.05 +
7 7
0.0 LeA 0.00 ) . . . .
WT PLO1 PLO5S PL20 PL31 PL35 WT PLO1 PLO5S PL20 PL31 PL35
Bl 5 KEENF 5 MmN, N0-H R & B 7=

Fig. 5 Effect of synthetic promoters with varying strength on cis,cis-muconic acid production. (A) The relationship of
production of ccMA and RIRF/ODyg,. (B) The accumulation of catechol.
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