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EXHE

In recent years, the world has been striving for net zero emissions and combating extreme climate
events by pursuing the common goal of capturing and reusing greenhouse gases such as carbon dioxide
and methane. Some research teams have successfully converted carbon dioxide into acetate through
chemical methods. Acetate is more readily utilized as a carbon source for microbial bioconversion than
carbon dioxide, making it an ideal target for efficient and high-value bioproduction. This project aims
to construct and optimize a biochemical synthesis platform that can effectively convert acetate into high-
value compounds through metabolic engineering. In previous studies, our team has successfully utilized
Escherichia coli to convert basic carbon sources such as glucose and glycerol into high-value
compounds such as violacein and deoxyviolacein, which have antifungal, anticancer, and dye potential.
Employing a rational design approach, we have enhanced the efficiency of acetic acid integration into
central metabolism. Additionally, we have integrated an RBS Library into the target plasmid, utilizing
optimized screening methodologies and colorimetric assays to select and analyze high-performing
strains with improved yield. By comparison with regular RBS strain, deoxyviolacein production
increased five-fold while the consumption rate of acetic acid rose by 70%. Lastly, by RBS calcultor
analyzing we compared each gene’s expression level. This study contributes to the comprehension and
realization of the vision for acetic acid and carbon dioxide reuse and high-value transformation.



g FivEeS
(MR EEp 2R ERFECFHIFrn: BT RS L FEL S gl

B AEE )

2
ﬁx;#ﬂ’ﬁé_%ﬁﬁaﬁ&‘z BB s g PR K Y B R i T 0 B
M i £ fofir 8 @4k o o B AHA -Q&Kq-\i{rzﬁlfﬁ}‘f'
CIR Gy S AN 3 S s“ ’ I._F'r-r"ff’él?"} 1 EP L B R L AR AP AL A E1 e
G TREEAT - FLU S F w@*4#ﬁmﬂiﬁfﬂoﬁﬁi”’Pi@ﬁﬁﬁﬁ*ﬁ'
ERFEMA S AP H s TR HY - B 1}1—3-%&{5 e o e W AT R \‘%‘
KASLEMRY 2 A A S r&(-&r’%} ) TEFFETEESHEEF R
[ IREs LR & A SR S L e
GECRRARALI T RS HEBAATY o ed A H A PR L H R E ST
R L o A kA ot ERX B ALY L ﬁ‘rﬁ_’rﬁ#ﬂ’#‘l 3 P S éi— FEAF R IREY
L] &0 e frife:a,a%‘ & JE e g B AR P s bR S e PRI B e e R anat X 12[2,3]
Pae j TEEFY EAERE RIS A% TEFENEART B AT E B
plEEpp %%é_irﬂ v de & AT IE L P LH R chk B RL[4]8 5 FIAE T SR P 52 A B mevalonate[5]
$od T e WG FRRALS YRR OERIT RS el 6 f 0 LS
et ETF AL NE LB B BPAY o
dole 5 R TI[2] B e AR AT L F LR RN ho s R
BTAETAKR BRFCEBE o ? CRFDER - APRBEESFE P REL ES P
1% o & Bl A% % % (random mutagenesis) 2 % B {Ei4 T 2% 3+ (Rational Design) °

ol
63%*
=
by
;?.
>~
T

>

2

|

=
<«

Bio-based products

Bioplastics

Cellulose Hydrolysis PHAs
Hemicellulose CH,CO0 Biofuels Blosurfactants
Lignin Pyrolysis Ssobutanct Rhamnclipids
soprapanol Amino acids
-T
— n Platform chemicals Zhponi
Microbial gas fermentation Avelons Recomb. proteins

cxr c Itaconic ackd MNEI
Pre) Malic acid -
M‘l g — Sucdinic ackd Fine chemicals
f P Mevsloric a6
Phioroglucinol

COICO, + Hy——> Eﬁ‘ =+ CH,CO0 Microbial lipids  &-Carrehylene

Acstogenic baciera

Microbial electrosynthesis
W,
)3 A CH,CO0 —»

Acetate

= HE

>
<
o
o
c
£
3}
Q
d
K=
a
T
=
S
1)
3
o
|-

_-Q p
Bioslectrochemical system ¥ |7 - iy
-
: . i + o8| g
Microbial photosynthesis -
_6, 4 oS
By LS ) nancparticks p
) M=, s CHh200 Bacteria
L;m;mn C. ghutamcunn
Py co, 2 m‘«“.an‘.v Yeasts
cal
M tharmoacatica- COS hytrid system P. putida g cw'vams
hutins
R. forudes
, Fungi 5. corowsioo
| Anaerobic oxidation of methane Ager rvoka
By
|
L-»mm,--» CH,CO07 Acetate-utilizing MO
L Omer |
M. acefivorans
Trends in Biotechnology

Bl- Mepitishd 2T 58 E[2]
3



Organism Bioproduct Cultivation strategy Maximum product concentration Product-per-substrate yield
Crmane [917] Yeislg9g7]
Bacteria
E. coli Acetone Resting cell fed-batch 6.57 0.29
[taconic acid Fed-batch 3.57 0.12
Isobutanol Batch 0.13 0.06%
Isopropancl Batch 1.11 0.26
Mevalonic acid Fed-batch 7.85 0.27
MNEI protein Fed-batch 0.18 0.02
Phloroglucinol Fed-batch 1.20 0.18
P3HB Batch 1.27 0.25
P3HB4HB Batch 1.71 0.34%
Succinic acid Resting cell fed-batch 21.37 0.88
Tyrosine Batch 0.70 0.07¢
3-HP Batch 3.00 0.33%
B-Caryophyllene Fed-batch 1.05 0.02
P. putida Mcl-PHA Fed-batch 0.67 0.03
Mono-RL Batch 0.27 0.05%
C. necator P3HB Fed-batch 43.00 =
Oleaginous yeasts
C. curvatus Lipids Fed-batch 28.40 0.18
R. toruloides Lipids Batch 2.10° 0.11%
R. glutinis Lipids Fed-batch 35.80 0.10
Y. lipolytica Lipids Semicontinuous 115.00 0.16
Fungi
A. oryzae Malic acid Batch 8.62 0.28

#Calculated from given data.
PNot determined or insufficient data available.
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ENIE o UBELREL ZABRALT AHRELTTFEIRAAE > F 0 RBSIlbrary %

*ur,; % ¢ B FE B f&:}%ﬁw}g rﬁgéﬂmz\ TLPF > 5t 04 B i £ (high throughput) s % % g d &g
NFIAFERE LD TS AR TR m]?]*%

(MT2Fa8p 25 ERGFESFHRIFFrdh. BEEIHL EGFET RGP R

A )

Deoxyviolacein 2 & ﬁﬁﬁi&"iﬁﬁi

&1 7 RBS Library 5 48 % g t_,,] 4v 5g/L z fe#2 0.1mM IPTG s M9agar 32 & % + »
PR A FRESEEE I EP "7,4‘ d in,r\ FtR o 2 2mL,T4c 5g/L ¢ f& ~0.1mM IPTG £ i
¥ k&R 2 i % (50pug/mL kanamycin~50pg/mL spectinomycin ¥ 50pug/mL chloramphenicol) #7LB
medium ¢ > 12 37°C~250rpm 35 & 5 FE X K2 K 2 fAF 1% B4R T 2mL ) 7 4v 5g/L ¢ f&~
2 FEF PR MImedium ¢~ Ao r EFRARZ A 2 0IMMIPTG 2 32 g 0 R X #-4 &
BHEAPE T RFLRR IR FELFREEN80C LM B E Y o ik
T OF R & LBmedium ¢ 2732 % 0 ¥ - % R-H &8 5] MI-YE-Ace medium ¢ 5 &7 3
Bt AFHRTATE AL @RACRI4 AT e
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M9Ace (5g/L) plate LB +5g/ L Acetate M9 + 5g/L Acetate

+IPTG +IPTG 5g/L YE + IPTG
st
1 Overnight nd :
e £ OVernignt e e e o = e e
o ¢ O Stock A
u I i —

1 AT = UBULUUIN
| - N =

- Overnight Inoculate ) Induce HPLC

J { ] _ >

LB M9 + 5g/L Acetate
5g/L YE

B4 Deoxyviolacein # & Fjth2 & iE in A2 R

Deoxyviolacein % jp i A 3 4 & 7 %

FFHRIBERERICATFIZfAEY -80°C 24w Fir g & LBagar 2 2% F ol - B &
8> 7z 3 2 mL LB broth £ § k& #22 % (50pg/mL kanamycin ~ 50pg/mL spectinomycin £
50ug/mL chloramphenicol)éfg# & p 3 rif & 37°C ~ i 250 rpm 32 % 16~18 -] pF o [ % -2 &
2 fE g 1%t Bl FEfE T MO-YE-Ace medium ~ M9-YE medium ~ TB-Ace medium ¢ TB medium
PR B 37°C - iE 250 rppm iR TR A o A PEE ARME R G 25~4 ) P4~ 0.1 mM IPTG
BEFFED R R 30°C - i 250rpm BT A A 0 3T 24 ] PF2{S B T B4k o

MO-YE medium ® % 5 5g/L yeast extract ~ 12.89/L NazHPO4 - 7H20 ~ 3g/L KH2PO4 ~ 0.59/L
NaCl ~ 1g/L NH4Cl ~ ImM MgSO4 ~ Img/L vitamin B1 ~ 0.1mM CaCl r2 2 1000x trace metal mix
A5 > H ¥ trace metal mix A5 e = 3 2.86g/L H3BO3 ~ 1.81g/L MnCl; - 4H,0 ~ 0.222g/L ZnSOy -
7H20 ~ 0.39g/L NazM0Og4 - 2H20 ~ 0.079g/L CuSOs - 5H20 {= 0.049g/L Co(NOz)2 - 6H20 -

TBmedium ¥ 7z 3 12g/L tryptone~2.4g/L yeast extract~0.017 M KH2PO4 2 2 0.072 M Kz2HPO4e
SRR e r ¢ BRIT L RUR > A %W 5 M9-YE-Ace medium £ TB-Ace medium o i 7
Seif ¥ kR 2 2 % (50pug/mL kanamycin ~ 50pg/mL spectinomycin £2 50ug/mL chloramphenicol) »

APartis i

FAPE G AF L AR S 13300 pm g A4 BrE iR b 0 b ImL 2
R AN T RIESF 23R4 1 F A0 4 ImL 2 glass bead L F F & AL
(MiniBeadBeater-16, model 607) - ‘4§ 2 # 1 4 &t 3 v fsE 13300 rpm de - 7 A 4d s
FEINZHIBERAELFER - APRY RPEITRHPLO)MAFE B R DA 7358 > AT A
deoxyviolacein 7 HPLC # ] 2 SHIMADZU LC-2030C 3D PLUS~ ¢ 11 % InertSustain C18 column ~
# o 4p e 5 75% MeOH 2 25% Hp0 ~ iz & ImL/min 2 2 ¢ 4178 & 25 °C - Deoxyviolacein 7
K P esojciE L 563 nm e TG iR A2 AR o

o PRk S 13300 rpm g 10 A 48 s o 4 B R 3 An A 47 R (HPLC):E
A2 rt g o Al 5 Agilent 1260 infinity ~ 41 % Agilent Hi-Plex H column ~ #% #4p % 5
MM HzSO4 ~ jiiE 5 0.6 mL/min r2 2 g8 & 50°C> M jptsk o fREASF 2L AR o

e grE R 2mL 2 A 2 i o i E 13300 rpm s L T s 4e T2 %_‘ i A

e ¥ S0 CCU L (7 e 0 30 48 L BRI RE L im0 E
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- SAVAL Il

#_Keio collection Fjtx i ¥ & % P A4 5] < ?ﬁt?‘l“/‘fi LR LA CIEE S E T
FRT(FIp recombination target) & 71 2. kanamycin 2 2% &L F] 5 5] # BT~ 1R B F K2 ?ﬁ%%%ﬁd

i 748 (bacteriophages) & % 1 8 F 2 A Fle A 7 16 7 7 113 Fir (lysate) & Flae o v e

W73 A% g A TR R P E2 kanamycin }m‘ AT 21T ARE A%
TAFLFL > VEERRIT HEFL2Z 5P P RA P S kanamycin #id & AT £
B {5 #R BT B PCP20 1~ i A ¥ o 4 ik 4 #-kanamycin #i2 A FI A @AY Pk
LA R EARRIEAR L 42°C i pCP20 4 T = & A Fl2 JIik -

RBS Library 2_2& * # ;2

o IDT 37t £ 4% § S48 RBS A 712 313 > % 2313 (7% ¢ 48 {3 A %2 PCR- £
%“gr} Gibson Assembly = i# 15 ¥+ {# 5| 7 } "1 RBS A 5| 4 Jrg Bt AT R
e~ A o R A ek 2 B E RS ) > 5181548 E.coli XL-1Blue #
xS 2 Library e F % o
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FALRERALE
(TG Eep 2B ERGEL BT AR BB 2 EGET SR @l

B AEE )

SEBRZRBEFE e Bipd B

4 % 5 JCLL6 (WT laclg#)ss % fte » mgmaﬁ&ﬁmgg%mﬂQWTﬁﬁé
AceM9) » ¥ 1% i ODegoo B £ fm? 533 & A ¢ 2 L% o & ODeoo 4517 1 PF » #-FiR H{e I 4p
Foerigs & AL T - ODeoo 4724 2 0.03 » B EH F A2 Ew R > %4 L REFHE > 2 2
B e

JCL16 in AceM9 Growth Curve

140 }
120 }
—@— ]st —@—2nd
100 F —e—3rd 4th
5th 6th

0.80 F

OD600

—@— 7th —@—8th
0.60 F

0.40 F

0.20

0.00

0 10 20 30 40 Time (hr)

Bl RAfREFEF AL BRBRDE L4 R
(15 JCL16 & $k > 2" ~8" 2 5= 3 § ~ 5 1% o
JCL16 % BW25113 with lacl? provided on F’)

BLER - 0 AP RS 45 FICLL6 R L & AceM9 3 &g ¢ «hrlog time AziE- % 0 2+
% log time § 3% BT %5 cd g 0 A PRl T i B4 B4 F ICLL6 & AceMO 32 % A Tk i
AARR AL RFORAKRAECERERE T L AL RS o ABBF AT RIS log
time 7 PP Ageiidhy o Rm § AP RS 2L »-80°C sk X £ ATE < S 4% R 2 R JCL16 & (7
ﬁafﬁ?fr”?jﬁ,ﬁ * 3 ApiTanlogtime 4rfl L - » RR UL DFARACBEE T I AET o FEYE
TpRR %ﬁ*%%ﬁ%wim»d RICE IR A PRE I REL A SRS
S vE o T A AE e ¢ % B2 T K 2 (Rational Design) v #& % ¢ s ¢ o B L g
= A (Acetyl-CoA)i»a 5o e P & % ¢ {5 ;)% © deoxyviolacein B é& £ = A ] VioABEC/trpED>
ERe pRITL AR E S NN I FE ® deoxyviolacein
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JCL16 in AceM9 Growth Curve

1.4
1 JCL16-2
for | .
a _
© 06 —e—T7th-2
04t —@—7th-3
02 —0—7th-4
0
0.00 10.00 20.00 30.00 40.00 50.00 60.00
Time(hr)

Bt - 7 20-80°C i i RS R 2 kA £ R
(7th Lot tsing - 3 AT %33-80°C 0 JCL16 L R 4 ?ﬁ’}% v -1~-2~-3~-4 5w E4F)

PG 4] 2 5]

fh B Rt g ¢ A S 4% [ BW25113 ¢ P11 trpR fr tnaA 54 i & 4 e
Banin 2 SEap il AT e Tl atlip 3T R K B AR DD SRS S R
507 iB— 3k B dwre - Bii% 1B Glyoxylate shunt 4 » @ i e o 2 i 4 % % Glyoxylate
shunt sfr4] & F] icIR i& 7 5 f o

K 0. iclR(~1300kh) trpA Check(~800) AR
253 mi
WT WT
CWT
=]
1KW1 23 4155 4 1K emesoaa 003 ¢ 1SS
[ K03  KO2 e e oal

Bl-- = BW25113 AtrpRAtnaAAiclR £2 BW25113 AtrpRAiclR 2. 5% 7 7 B
(=5 PIf icIR » ¢ L FEILtrpA EF 5 4 PI'% ~ = 5 FEsRtnaA £ F 0 5 P

AR ST A RAFIPIERE 0 N R P UPR - aA - clR 5 BW25113
(fH5 KO3) foy ,ﬁ%ﬁ trpR ~ icIR mBW25113(F§7f§-; KO2) - &R+ =-*® > APET
R 415 51 OPCR % - BLAL - AT (5 5] 1 e 2308 50 AT Pl
iclR (+ % 750bp) » & %% 7 % 350bp e DNA % £ (it ¥ BBkt A F1H %+ eh3l 3 ) o
FpE 2 pIof iCIR i 42 trpR £2 thaA gk B+ v 5 Pl

% B Acs 2 & Bl

% & o 3 plE Acs (Acetyl-CoA & & i) 4 £ %8 54 i 4 pABE » pvioC #2 pHR02
£ » %% $h BW25113 K.O 3 # % 5] Acl ; pABE > pPKO001 2 pHRO2 1& » & % ¢ BW25113 K.O
3¢ ¥ 5 Ac2 ; pABE » pPK002 #2 pHRO2 1 » % % 91 BW25113K.03 ¢ # 5] Ac3 - #} it = B
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T £ B ird] e BW25113 KO 3 4~ 5] &= MO-YE & M9-YE-Ace(A = F %4 » ih YE & ¢ ik
ERE A 5QL) A A hE ARREEATAF (R 22 w) o ¥ BRI e By
Bl Rk e A ) i Ao gt BT A 70 2 g IR A & IR Acetyl-CoA £ = fis s Acl
FHERC RO HEFREAI A2 PR TR ERE LS AERY R
R T }\‘.fra;k?»—g fofs 0P S 1 24 92 48 | P e o ik ¢

mDayl mDay?2 Deoxyviolacein titer
90

80 |
70 F
60 |
50
40 }
30 }
20 }
gETE T T
0
Acl Ac2

Ac3  Acl(A) Ac2(A) Ac3(A)

mg/L

A A A A A A
A A A A A A
A A A A A A
unpublished
+ + + + + +
+ + + + + +
+ + + +
Acetate addition +H+ +H+ +H+

B - = #3 Acs 24 & p|: Deoxyviolacein # &

(TR RARP PR AR ) FRAFNES )5 o fihe($d 0 4B T F f )

Acetate remain amount

Acetate amount (g/L)
o [l N w S (&3] (o]

Time (hr)
—B—()(A) —W—Acl(A) —=—Ac2(A) Ac3(A)

B-Lte ZMACSH APECHEATER
((-) & BW25113 knock out empty strain)

H 4 d peil £ 2 BRI
%% wre i o it s = deoxyviolacein s o Kf B o e P N B
AP T UK A d OvRph il £ 0 482 deoxyviolacein & § o AP A trpD ~ trpE sk # T 3R hiE
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# 7 aroG £ serA i {7 4 A Pl:E > # pABE » pPK002 £ pHRO1 {& » 4 % 7 BW25113 K.O 3 ¥
#35 Ac31 s 22 Acl ~ Ac3 ™ % #2412 BW25113 K.O3 4 | & TB £ TB-Ace (acetate Jk A % &
10g/L) &7 s 4 ZRIRET A7 A (Bl I BB =~ ) o BB £ 7 10 AR °F & R aroG &2
serA = Ac31l li:!é_ff; PR TR A RE S %ﬂ%ﬁ%\»m%@fii’g_uﬁr’ﬁ B )= A
IFM{&I?” AC3 & {72 wm%lL BRI o *—kﬁ%’ﬁiﬁa%/“‘tbﬁ&mﬁ% Ll I N i

pFAPTAE T ABRRIGY - 4 AREFP EOEE L ﬁP’ Lok 24 J s gAY
m@%ﬂ SR AR AN A 1 87 I P B E‘/rei'i,)%zmTBmedlum WEWE AR A ERHAL RS
AP PER g BAERC RRITERR R e e g o fﬁiﬂ‘f—%if\ Pt s A2dpene R
RREBERSHEFHAEZIFlER P deoxyviolacein chE & o Flpt A FL{S PRz ¢ A
Parie o & A€ 11 M9-YE ;t'ifltﬁ b & fhacetate £ i 5 fE g M e RIS AR BEUR DR
[P 0 U e A

mDayl mDay2 Deoxyviolacein amount
300
250
- 200 |
(@]
IS
150 |
100 |
50 |
0
Ac3 Ac3l Acl(A) Ac3(A) Ac31(A)
A A A A A A
+ + + + + +
unpublished + +
+ + + + + +
+ + + +
Acetate addition ++ +4+ ++

B~ 7 340 ¢ sepiid # 4 APl deoxyviolacein & £
(T WARP PIAATR ) ARBF(ES ) EiF e ($E o wBA T i 4))
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Acetate remain amount
20

15 F

10 ¢

Acetate amount (g/L)

0 24 48
Time (hr)

—s—(-)(A) —=—Acl(A) Ac3(A) Ac31(A)

Bl W4 d BRI E2 AR EATER
((-) % BW25113 knock out empty strain)

B ¥ 2 AR

WA A A et R ORIEE o AL @ MO-YE medium (T & X A IRk B AR 0 B
o e kRS SO/l R YE (B2 FPp)at 513 109/l ¥ hE 24 [ priEf
BT T o (G 40 BQ/L #he k) - R FfEa T RRIFL O RERDPEX 2 € FIEE e flm e
#]4 £ » 28 pABE » pPKO01 2 pHRO2 £ » 7 1 BW25113 K.O 3 # # 5] Acl ; pABE -
pvioC £ pHR02 & » £+ = BW25113 K.O 3 © 73] Ac3 ™ % 4] BW25113 K.O 3 4 & &
MO-YE 2 MO-YE-Ace » i£{7= % th? A RIEL A4 A (B4 = BHL ) APgLi b s
S AW ARG e e B @ Bt R hA R 1 i ACB(A)E ACL(A)F 1 LA ¢ & T ACS
t’r:*;;é’]f%\i 24 &7 { % «hdeoxyviolacein > & % % = % T332z 11 100 mg/L - BLER - ~ 0 Ac3
W24 P pER e R R S Acl ARl iEct AL ACS B R ARM o BRIV UE IR AL A
SR ffmie gt e e R AR EMERCERABAARH  APRG Lbiﬁ,v@ ¢ERFEAY
ehd Ao LA % RBSLibrary B AT A Ra 4 > e P A AP T e o BER S
S EHFEFRRPLENEREDOAFIARI M T2 BEF LR mﬁﬂ"‘—%”ﬂ‘ °

Deoxyviolacein titer

150
m Dayl m Day2 = Day3
100 | I
ES)
E ‘|’
50 | I I
Acl Ac3 Acl(A) Ac3(A)
A A A A
+ + + +
+ + + +
+ +
Acetate addition 4+ i+

EH = &% 2 &P deoxyviolacein & £

(T RARP P ik"](f%é’),zxiﬁ,é'—](iﬁ) z,f&,, v (4 %vfu%\,ﬁ-"‘},;f]tég))
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Acetate remain amount

16
14
-
:.312 -
£ 10
>
g 87
@
L 64
3
L 4
S5}
2
0
Time(hr)
—B—-K.03(A) —#—Acl(A) Ac3(A)

B~ BRAZPRECERATER

#2 * RBS Library 3 #8312 A F1& 1

g T RBS Library 2219 e 2 % ¢ {5 R E & 22T 2 AT S UERAB A
Fled | o
Pulaco
—»

j COlE]

Lib, - s -

PulacO1

—»

1 6H Q ) — e —
PulacO1

—
1 (&5 -.» - -)' psc101 )

$e b bz B FRE ~ < B E B BW25113 & itk s 0 o 3t TAET 2442 RBS ehfh 7] o A i
¥R F - B ] & 967 o Library o - ’i b 4 Cf&mMQig%f,gv .
JE R S BRI e b YE R G| 2 ERBIEA S o
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B EES S
LUAHE AR E RN LS N R Y R BT A PEHEES R e R
WoMT IR RHFORESE -

BEERC

A i aE = 45 cH RBS Library 48~ + %5 4% 1 $-FiR 4 B i oo e YE £ M9 agar 3 %
o oo L AR 5 ,’@‘;glwrg;ﬁﬁ Y Bl - o ?J‘z—i"JEﬁ?fF"”ﬁ MR T
FARPERYZFRES AL 0 AP iﬁﬁwﬁﬁkaﬁ153mmﬁ’%ﬁﬁ
THERE G L DR R LR R g o ek ey aﬁg% %vamYE,
MEARM e BRITLHE - BUR o &R FE DM Bl - L= o&rl‘a}“ir‘%?‘ﬂp s fdh b YE s
EEORRELERETRERR > 5 - X F TN R DAL DEE B 2 X PR E SR

e f 4 o

Bz - 4 & Fz%m&zﬁ gt K oeng 4
(B %325 Btk > 2553 4 0.AMM IPTG 16 3 36 341 + 1+ 3 & if 4o 3 $40)
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FiEWAY ¥ - = overnight erig it

S B 4 ¢ feen LB broth © i (7 % — = shovernight 3% - @AY S
- fRE R Bm%Ece F AP A LBbroth ¢ e » g/l o fLE 4 e ¢ fik s LB medium
Famdle s SRrRs 2o pflednE g w16 P BRI E SIS0 RN A RS T
MRS PR LR R e E Rl & R A RS RRNEE - RS
P A R A AL R AP AT REY Fe 0.IMMIPTG > g% dofl - L x o
T T ek SR AEE B RER BT L BRP M RGEEA 3
BAEFR RDiE o SFE 0 RRERBT 0 B2 {8 % - =0 overnight BE o S R H A o R
# 0.1mM IPTG LB broth i¥ 4 32 % £ -

= BF R4 e e LB medium ¢ 2y ek 4
(= 5454l LBbroth » & % % ki 4c ¢ fk 40 LB)

20



Rl = 41 ﬁ £ A medium ¥ @ hk 4
(% % 4 0.1mM IPTG 1 RS S =))

#iE @AY ¥ = X overnight enig i

(S4B % - % overnight & E3#E ¢ & ¢ RURDFE L 0 AP RFRER D G 4 0.1mM IPTG
% Bg/L ¢ e YE (i M9 medium ¥ > A BEEMREAPRBIRZERDLE » w4
ABRGERNLIC Rabidmiy AREFMEPFAN G 30°C, BE4cBl- -7 7 UFR
% 37°Cincubator 32 % i@ F g d - £ 30°CHRBE TH A MEFRIFE > ( F A Y p REFHE
PR e 2 K 0 37 Rl R AR PR g8 ¥ i T] exponential phase 0 - X i &
PERF NI fe b o BE A 2 B <9 deoxyvolacein %yzi ] ﬁmc’ MO PEE Rt i .g T A epF
Bz pENELT %%‘“mmﬁ"ﬂfx?\lr“ PRSP ERALICIRE - A EJI* gpd 76
o F BRI O F2 R 2-80°C ok fa e °m£” Ferjplii g i it AV 'rnti‘ *
Ed ?L,—\F-,L £ RBS Library & =2 > {8 kil g:}ﬁ %13 &-80°C rﬂﬁ—‘]’f#uﬁ‘-rf A APRTEG e

regular RBS (Ac3)i& i7 & & vt i o

>~

Bl= 3 5 it 0.1mM IPTGMQYEAceFérng_J
(%3 30°C - + & 37°C)

dEHEETLAR LAR
% @ i& 2 43¢0 RBS Library &3 % > 272 #58 pE 0 E 4 PURHBRFKR > 72
AR o AP RS FiRRE £ & LBmedium ¢ 0 % = X KB & 5] MI-YE-Ace medium ¥ - i&
FLlA XA A9 o hind X cifARY > AP A 2 J%ﬁw—ib&oﬁﬁﬁiii@
S APRBIHI R EROAF AR C @R -
Mgl G D ARE I E(AB)E TR FRA LG P AR E 0 F 0 %"/v F R A
BNl A S et e A RS mdeoxywolacem ohrHl ~H2NHANHO E > H P #H]
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#30 112 #40 ABRRD IS B CAHART LI PRB APRE R EEEE
FlEBEF W AeBlZ L2 > APFRE - X e i %Li_l. T oo R e E AR I PR
AR Ach- B A (de #1#35 H#36-#A0 ) L B EREPE S HBRE A X
AAYCREPEERT T HT0% ARG e s &2 RBS Library 4 B A FliF 5 & ok 5
M o — & Fjtk & RBS Library i #57 » 2 DRF he MR * 5 & £ 1§ AP
i m 258 deoxyviolacein (& £ o {5 F A i € # * RBS calculator ¢+ ¥ ribosome binding site i

f:fi,jc)\ m)‘me o

< ‘0\

\

RBS Library production

200
16
o i
J 160 | s
é ° °
g : 1" s
(5] ()
§ ° 00-30
S 80|
2 . 12
a
40 F
11
0 0

Ac3 #1 #2 #4 #6 #8 #9 #10 #11 #12 #13 #14 #15 #16 #17 #18 #19 #20

mDay 1titer ~mDay2titer < Dayl Day 2

Bl= + = RBS library #1~#20 2 & iP|3# deoxyviolacein # &
(EEBEATAE » L £32 B BEAER 5 ODeo & > &2 A {&ih)

RBS Library production

200
416

- i
= 160 {5
£ .
§ 120 . . 14 .
(U ©
§ ° ° -3 8
; 80' 0 0 [
g : : : 12
O 40} i

0 0

AC3 #21 #24 #25 #26 #27 #28 #29 #30 #31 #32 #33 #34 #35 #36 #37 #38 #39 #40

m Day 1 titer m Day 2 titer - Day 1 = Day 2

= -+ = RBS library #21~#40 2 & |3 deoxyviolacein #
L%

) 2
BlA T AT > AdE RiRdh, BLEHRR 5 ODeoo E 0 B £ E i 1%6ih)
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Acetate remain amount

acetate amount (g/L)

0 24 48
Time(hr)
Ac3 #1 #2 #4 —@—#9 #30 —@—#40

Bl- -+~ 22RFHReBEATER
(Ac3 % regular RBS)

AA A PR EBAKRD T L FE N BERE R L EE N DBRRRT 2 £
A P e 1 B4R R T % - (Rational Design) o B b 2V e 6 pb a4 000§ ox ] o B A )
deoxyviolacein e & ¥ & {7 4~ ¥ e A& PR F 3 P 4] * RBS Library 2 ‘&iﬁ&%i{ R
AP AT FE S o L R RS AT F RN AP ERGHES R
ke Lpad iFR S EA O AL F1* 54 2 A4 RBS Library & 7 & E 11 2 4 2 pIE3 B
BRARHORER Y G > APAAGFENZEF LA LT BOREFA o FREEH
FH AT 70% 1% RBScalculator 34 P44 &2 BF ke F A FMAY 4 BAF T B K3 D
FRAGRARRSB > 2 (5% FF 2 RBS3353 kA2 8- # Bit A it o
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