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FHAAE AAFoZHN AESG Do EV FHHES sQlrh. E3 tEgdHo|E G HAgoA] 7[HE ALE
H+= chorismated] WAMEARE JAFo=zA A7|HoES I}HHE KL, trpR AR AA H

dehydroshikimateZ -] Al7]wo]EZ o] A7 gho] #Ho3l= shikimate dehydrogenase (aroF gene)®] <Hg%<l
wa 2283 transketolase?] FEHES Ed) Al7|Hlo]E Az 9 i tlAl AR HAHFE AP, o]FA
T EGIHE A #Fo 7 L 5714 sl (fed-batch fermentation)S E3f <F 18.1 g/L9 <tEE}
dHo]EVE AAtE = As SR 4 ddlen, ol AAZMA Hag mAE 7o) tEdYelE ALk #&
T M = SRR FAHYY. B S 23} rational cell factory design e StEFIH o E
W AR dAAIEY] AL #F S A% 7N VeR 48E F s soRE Y
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7 A A
FrHY
ATE 1

AlZ1M o] E (shikimate) LAAF dFoll arol 2D arok FAXE LA Z|aL, trpD, phed, tyrA, pabd, entC
ubiC FAAE AN, ¢tEZH o) E (anthranilate) LA A2 o o5,

A7 2

A1gel ol , A7) Al7)v o] E(shikimate) ILAAF #FE E. coli AB2834 w579l aroB, aroD, aroF, aroG,
galP, ppsA, aroE 2 tktd FHAAE A7), tyrR, ptsG, pykA, arol, arok 2 shid F+AAE AAAZ]
A& EAo 7 slE ¢tETd o) E (anthranilate) LABAF A 23 Ao o5,

AT 3

A&l wE #52 FAA (chromosome) ol arof +AA-E AFYstaL, trpR F+A2E AAA 7L, thtAd A=
J23119 TRRE x4 slolA JEAAI L, arol D arok FAAE FAFEI A RE] AFE FEE X
A7, otEtdd| ol E (anthranilate) ZAAF A2 A+ #5.

AT 4

},
Biul
I
fol
=
(@)
=
(@]
=
S
Z
vl
ft
i
,4
rt(J
N
[40
Py
o
A

A3l YoM, B2 AxF DFF FFE S How s eree

d# o] E (anthranilate) AR %3 N4+ 75,
A7 5

A1 WA A4 F o= 3 ol

(anthranilate) AJAF W .

=)
il
2

3 UR #FE NG AR Tees geddeel:s

Yo Hrg
7l & & of
B g o olEwld#|o] E (anthranilate) LA AZF g 757 D oo &% #ak o},
vl F 7] &

Al7]Ho] E (shikimate) B3Hd F=e= welgfol, wgo], A&l thde aromatic moleculed “Jrka7] 919k
AFEA Aake] 71odslt). Al EBoAE A|7|Ho]E HARZE E3] A% L-phenylalanine (L-Phe), L-tyrosine
(L-Tyr) ¥ L-tryptophan (L-Trp)o] A& Ao FQa3t thekst oz tiAibE ALHS 93 A7 EHE &85
U, mAEd s Gl S 93 building blocke® SEHT. Al7|Ho]E ARE glycolytic AEE
A2 A ¥ phosphoenolpyruvate (PEP)$} pentose phosphate A ZE AHA X% erythrose-4-phosphate
(E4P)¢] &d-3-& Aoz a2l &4 ¥-3S A chorismateE WA ET. E. coli WellA chorismate
= A 7HH el &Avkgol 93 prephenate, anthranilate, aminodeoxychorismate, isochorismate 2 p-
hydroxybenzoate® AHg T3, o]5E aromatic amino acidE ¥3F3F thF3t £79 aromatic compound AJAF
of gHEI(E 1).

s, SGEFGHEE AR, 948, 5, AE HIA, IE, ZHgag LS Y8 ZAE JFERE ALE
& aromatic acid® €& Urh. W ofuE JEFH 0] EV} *e]f‘%‘dﬁ?‘i} | gole] nlol A E FHAAS 9
Agths AT7A7 Al BaE 8f Qlo] EgdY o) ES YA E85rt g Hold et dA dED
deo]Ee] A WAl 22 A Fd AFEEE o)&g a3AAS 7o R &, o= dA ok
A FAoIM A FAEo] Atk Al vk, wEbA, FF AR o R AqYTLET AYPow
HE AQEZIHC|ES AASIA dF= AETL o]FolA AL 9o, WAAES V|Wto R ¢ JEZIYOIE At
o] ke g AAIEI Utk
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AeATol w2 A=F Escherichia coli 452 714 Wl (fed-batch fermentation)S 3] ol 14
g/Le StETH Y olE Aol ¥ v} QoW Pseudomonas putida S ZIWte® Z+zF 3.8 mM, 1.5 g/L
(11.23 mD) 9] <¢tEZGLHo|E AAko] AlZ=F v} v}, T3k anthranilic acid methyltransferase (AANT1) &
25 F7IE wEsto =N AJQEGHHCEZRE HE AdEFHIHCEE AitetuAt gk MAyAFAAM E. coli
7o 2= 2.3 g/LY StEFGIUOIES} 4.5 g/l wlE tEELEO|EVY, (. glutamicum 71WFOEE 7.9 g/L
o] ctEgtd o] ES} 5.74 g/Le] WY otEF LY o|E} AHAE = Ao By v 9l

Lo

A 0001) S=r5FHES] A|10-2223521% (2021.02.26. %)

gige] g
S dst = HA

& wel 5A4e A7IHelE(shikimate) A #FESFE OA AR HHEE S ESHHDCIE
(anthranilate) TAAF A28 NI4T #5242t o] o).
g, B e g 542 A7 A W dFE igsks dAE E3sks tEdHEolE AL WU

o

Agate= del A
HAe] sjd T

=
A Z13L, trpD, phed, tyrA, pabA, entC 2 ubiC FARE AAAZ, SHEZHCIE A4 AXT Wdd +5F
= AlF3.
g2 A7 JEGEHOIE nALE Az G d9 A A (chromosome)dll aroE F A4S A
kAL, trpR AANE AAXNT AL, thtd AAE J23119 TEREY A StolA LA I, arol D arok
AAe FAIZ=T MAEE] 23d FE= XFAT, GEHHCIE A AxF udd 755 AT

R, Bo0Re ) Axg gdd @7 et

rir

AE Egehs rEdddolE AN e AT a

fe ok

i o otEgld o] E (anthranilate) IAAF AZF3 A #F 2 o]9 &5 Hg Ao g B dhgo)
APAFZ E8] 7188 A 7|Wo|E(shikimate) LAY E. coli MEF 2

shikimate kinase 4=} (arol L arok)E ®AFstal tEztd# o] E9 phophoribosyl groups #o)st= ¢trpD
TS AATFoRA GEgIHET FAHES St w3 tEgHHolE A gl 71HE AL
L5 chorismated] THAIEAEE AT o ZH chorismated] ¥W=HE FE8FaL, trpR FHAXY AA 2
dehydroshikimateZFE] A]7|Ho]EZ 2] A 3to] 3]sl shikimate dehydrogenase (arof gene)2] <+ %<l
W, 183 transketolase] RS T A7|HoE AR P gkA: OlAF AR HHIE AESIGITE. o] €A
TE5E tEGIYOE uAB #5F9 7 L H71H vl (fed-batch fermentation)= E3] °F 18.1 g/Le] <tEZ}
dyo]EZF it e AS g0 & e, ol AR Bud uAE 7] GFEGUYE AL &
% 2 Houbg S Ea £33 rational cell factory design MeFe ¢tEZdHolE
AN T S A 7 VER E8E F S Ao Y

it
=
>,
__)&l
e
Lo
K

%1 RN dESEEelE 4Ae AT AR AUy BAEE veharh, w4 X EE Sd §
A4E vehia, #e st SREE B4 444 1A B9 399 wAS et 34 SuEE 2
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ool ©wAE yERATE. G6P; glucose-6-phosphate, F6P; fructose-6-phosphate, G3P; glyceraldehyde-3-
phosphate, PEP; phosphoenolpyruvate, PYR; pyruvate, ACoA; acetyl-CoA, X5P; xylulose-5-phosphate, R5P;
ribose-5-phosphate, S7P; sedoheptulose-7-phosphate, E4P; erythrose-4-phosphate, F6P; fructose—6-
phosphate, DAHP; 3-deoxy-D-arabisoheptulosanate-7-phosphate.

g

% 2% AX% ET o7 (Inha254 2 Inha256)o A AE A4 2 ¢tEgidHolE A 289 vlu A9E 1}
EbdTh. (A) 0D600NA SZA S MAE A, (B) STEZIHOIE A &9 AH 24,

>k

T 3 7L vpol g dE o tEII Y OlE A 9%t 7714 vl (Fed-batch fermentation) ZA3E el
t}. RPME] AIZF A3, DO 5%, pH, DCW 2 ¢tEzZIAHolE A =8-S ZH2 yeidith. 35S 15 hroll 0.1701
ml/min®2 AJZsle] 27 hr 2 42 hroll ZHzZF 0.1323%) 0.1701 ml/mino.2 WA ST}

WS AN I8 FAY HE
Wb O X 7)o E (shikimate) LAY 5 arol 2 arok $AAE 3+
pabd, entC 2 ubiC FRAAE AAANZ, ¢EGIYOE AN QX3 WA

{
o,

AA 3L, trpD, phed, tyrA,
_T_

HAsH A=, A7) Al7lvlo] E(shikimate) TAYA =% E. coli AB2834 5=l aroB, aroD, aroF, aroG,
galP, ppsA, aroE R tktd SAAZS AN I|IL, tyrR, ptsG, pyvkA, arol, arok E shid §AAZ AAAZ
#FY F o, ol AFEE RS ofyrt.

B oA A7 SEGdEHClE L Az didw #5384 (chromosome) ol arof #XAAHE AFishar,
trpR AN AAATIAL, thtd FRAAE J23119 ZERES 24 el FEAAZIGL, arol B arok A
2ol A3t FElE @R, FEHSUE a4 A2 A #FE AT

s
of\
(b
K
p

::l‘
<

A sAlE, A7l Az o3 #FE FEWNE KCIC19060PE ZlgE # Y & len, FEWE
KCTC19060P2 718l o5& B WA Aol A Inha256 #F& 7| Q¥ #Fo|t}.

R, 2o ) AZE gdd wEE Mg wE TEes dEadaes A4 e Azt
QEE

<dH >

s719) ARAEE 2 Ane] we 27 AAde] FEAoR AgHE AW AT AT Aol

1. wHget #5 2 wgxd

st £ coli DHS o A FehavE Axd 43 T2ER ARESlon], gt £ coli AB2834E FE
hdelolE AAE 9F o ZA, AE Fu) 9 Ae
ZehanE AxE fEtd &2 it

A7) LB MAE 1L 7IF ERE 10 g, RFFE 5 ¢, NaCl 5 g& o wh 100 ug/mLe] v
2 (ampicillin), 50 ug/mLe] Z#E]w=nlo]lAl (spectinomycin) &< F}mlo]al (kanamycin)o] Z3HE LB HiA]
oA 30 T =2 37 CollA v § FrUE Adgsqlnt. & AFoA ARSGHAY Alxd BE #5752 o
| & 19 vEsgicy.

A)
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A A oA A A R
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uAE Ref.
E. coli DH5a TaKaRa
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E. coli Inha2l5 AB2834 A tyrRA pt sGA pykA Lee et al.
Nlacl::Plac_aroB_aroD _Plac_aroG_aroF_Plac_ppsA_galP

ANaroL N aroKA shid | pPoppA-aroE-tktA

, 2021

E. coli Inha254 Inha215A arol : :ParoL-arol_ParoK-aroK trpDA pheAétyrA | This study
ApabANubiCAentC
E. coli Inha256 Inha254Aarol : :PJ23119_aroL&aroK/\ trpk This study

AélI’OE/\BZSM ’ fPOppA_aI‘OEK_le tktA: P]23119_ tktA

StEgld o] E AAHS $13F Small-scale ¥lY¥, #7124 (fed-batch) WaT Ad A9t o] = Th
Ind Microbiol Biotechnol. 2021; 48(9-10), kuab043). 24-well HH?}%}@]H Small-scale BlY¥< 93] @<
2UE 30 CollA 15A17F &<k 1.3 mL LB viAel] FEsta wjdd 5 1 % (v/v) HE3k] 30 CTolA 154
o wiFakaith. 1.3 mL ti7gat A4 viX(EPM) Ol 30 TollA 4€47F 23} Wik A& HEakdvh. mvolA] wjek
5 80%2k 200rpme2 AAE humid BWE ARESte] Tt f7H4 (fed-batch) RS 93 @ ==

o
T oo ot 2

= 5 mL LBG iAol 30 C, 200 rpm&. & 12A17F Fob HEaTr. 59 9x) 20 mLol 1 % (v/v)ZS 30 ColA 6
AIZE Bk HEFSIA . oo 23k SN S 7 L wavidl 1% (v/v) AE3SITE. pE 7.001A4] 10 N NaOH E=+&
3MHCLEZ ZE33 e, RPN, 57] ¥ 35 £55 2839 D0 52 30% ooz Fx3% .

2. Az P2V E 75

Zetam = pCas9(T A 1 Addgene) 7 pTargetF(7-913]: Addgene) & 312k A&ES 918 (RISPR/Cas9 Al2=8l o
2 AREegitt. £ nE plargetF B dAS] A&(deletion)S 918 WHE AMEsiglon, Agdas
Spel & HindIIT= Adtsto] Az sk, e %@z}o}] SolAow Add 4 A= 20 /el 714D (N20)
o] 23tH single-guide RNA (sgRNA)E S33 I&E%Jr Azstaal = SAAY 9Z SAA gHA up
2} obe & D}L?l down region(down stream, right
St Es AFdaswd 5l AlEgdd os) st
Lefolm 52k ] E 2 % 39 vaselt.

Ao gF ZREFo| ZEtanz FEH, DNA AAEZE 98] AMEEAT. TransStart ®DNA FHEA
(TransGen Biotech Co., LID, China)®} SapphireAmp®Master Mix(TaKaRa, Japan)’} #AZF ZHAv|= AZXE
Hot g S 2 F2Y A8 s TFa LIS (polymerase chain reaction, PCR)o| AF&E¢lom,
In-Fusion® HD Cloning Kit(TaKaRa, Japan)¥ Z2}2=u= pTargetFoll ©HES AxE3517] 938k Gibson oA
E2](Gibson assembly) WH&S $3 A8},

region(up stream, left region, forward region) %
region)s ZeFAVE plargetFoll Ax=d sh3lvh. Alx
A}, B dhgox AL ALY AxE RE Zgans &

‘\j rﬂ :[o
rO(

[ a5 2

Zz2
2= (4H) #d EA Ref.
pCas repA101(Ts) kan Pcas—cas9 ParaB-Red laclq Addgene
Ptrc—sgRNA-plB1 (Jiang et al.,
2015)
pTargetF DMBI aadA sgRNA-cadA Addgene (Jiang et
al., 2015)
pTarget-ParolL-Parok sgRNA, arol UP & DOWN, AA] Z2REE X383k arol ¥ |This study

arok St pTargetF

pTarget-PJ23119_arol-ar |SgRNA, arol UP & DOWN, J23119 2R E] X AZE arol?} |This study
ok arok $H pTargetF

pTarget—trpR sgRNA, ¢rpR UP & DOWN St pTargetF This study

pTarget—-PoppA_arok sgRNA, arof UP & DOWN, oppd TE2XE] @ oFAE arof & |This study
1+ pTargetF

pTarget-PJ23119_tktA SgRNA, tktA UP & tktA L4 2 J23119 Z2RE 3 This study
plargetF

pTarget—trpD sgRNA, ¢rpD UP & DOWN &+ pTargetF This study

pTarget-phed-tyrA sgRNA, phed UP & tyrA DOWN ¥ pTargetF This study

pTarget-pabA sgRNA, pabA UP & DOWN &+ pTargetF This study

_6_
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pTarget—-entC

sgRNA, entC UP & DOWN s} This study

pTarget-ubiC

sgRNA, ubiC UP & DOWN s} This study

#* 3
= Ag (5'=3")
arol H sgRNA 5'-agtcctaggtataatactagtgcttaaccgtgaacccagecgttttagagetagaaatagecaag—3'
arok ot 5'-aagcttctgcaggtcgact-3'
& aroL 5'-gacctgcagaagcttgacgegtgtcccaatgtaat—-3"
Upstream &
arol =% |5'-cgcttttacggctgttcaacaattgatcgtctgtgec—3'
arok 5'-acagccgtaaaagcggtaatg—3'
=% 5'-ttagttgctttccagcatgtg=3'
Downsgfeam 5'-ctggaaagcaactaacgtgaaataaggaagaacgatg—3'
i 5'-cagggtaatagatctaagcttgttcatccaccttactttt—-3"
trpD sgRNA 5'-gtcctaggtataatagaattctgtcaggccaaagtcettetggttttagagetagaaatagecaa—3"
A& =% 5'-aagcttctgcaggtcgact—3"
trpD 5'-agggtaatagatctaaagcttctccacggtaaagectec—3'
Upstream
=3 5'-aacggtttgcatcatttacagaatcggttgcageg—3"
trpD 5'-atgatgcaaaccgttttage-3'
Downstream
== 5'-gagtcgacctgcagaaagetttgacgatggggaggaaatta—3"
phed H sgRNA 5'-agtcctaggtataatactagttccgecacctgataacccgaggttttagagetagaaatage—3"
tyrd 2 =3 5'-aagcttctgcaggtcgact—3'
& pheA 5'-agagtcgacctgcagaagcettaacatgtcgeagaccgtct-3"
Upstream
= 5'-gatttgggaggccttattgttc—3"
tyrA 5'-aaggcctcccaaatcaataaacctcttaagecacgeg—3'
Downstream
=% 5'-cagggtaatagatctaagcttgcaacagcaattaacgctatge—3'
pabA sgRNA 5'-agtcctaggtataatactagtcagegaatggtagegtgtcagttttagagetagaaatage—3"
A& =% 5'-aagcttctgcaggtcgact—3"
pabA 5'-agagtcgacctgcagaagettatttgegaactatccatcgee—3"
Upstream
=3 5'-aatggcaatcagaaattactcagattccccggett—3"
pabA 5'-tttctgattgccatttagtgatttttta—3'
Downstream
=% 5'-cagggtaatagatctaagctttaaacagcgagegaccatga—3"
entC sgRNA 5'-agtcctaggtataatactagttgaggaagtacagcagaccagttttagagetagaaatage—3"
A& =% 5'-aagcttctgcaggtcgact—3"
entC 5'-agagtcgacctgcagaagcttcacggetgtcagtaatcetga—3'
Upstream
=3 5'-gaatgctcatcctcgectccacaaaatgataaaggett—3'
entC 5'-cgaggatgagcattccattc-3'
Downstream
=% 5'-cagggtaatagatctaagcttgaatggaggaatgttctgtgac—3'
ubiC sgRNA 5'-agtcctaggtataatactagtgegtgacgatgatccgegaagttttagagetagaaatage—3"
A& =% 5'-aagcttctgcaggtcgact—3"
ubiC 5'-agagtcgacctgcagaagettcagegettacatgatatgttgaa—3"
Upstream
=3 5'-catgccgaactctccgttac—3'
ubiC 5'-gagtggagtctgacgcagaa—3'
Downstream
=% 5'-cagggtaatagatctaagcttagccattggaatcgaccage—3"
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trpRk sgRNA 5'-gtcctaggtataatactagtgatggcagaacagegtcaccgttttagagetagaaatage—3'
A =Z 5'-aagcttctgcaggtcgact-3'

trpR 5'-gagtcgacctgcagaagctttacaccageggtaaggagat—-3'

Upstream

=% 5'-tcagtaacgacgtccccatt-3'

trpR 5'-ggacgtcgttactgattttgtaggectgataagacgt—3'

Downstream

== 5'-agggtaatagatctaagcttacgaaatcgggtagecaatg—3'
arok sgRNA 5'-agtcctaggtataatactagtcaggggtaacataatgaatcgttttagagctagaaatage—3'
=] 3k =Z 5'-aagcttctgcaggtcgact-3"

arok 5'-agagtcgacctgcagaagcttagtgatgegactgttggagt—3"

Upstream

=% 5'-ctgtcgagacacattttacccctgtcgaaacag-3'

oppA 5'-aatgtgtctcgacaggggag-3"'

promoter

=< 5'-agcataggtttccattgttttttggactccctca—3'

oAl g 5'-atggaaacctatgctgtttttgg—3'

arof 5= 5'-cagggtaatagatctaagcttggcgcaatagtagaagatgatgt—3'
tktA = sgRNA 5'-gtcctaggtataatactagtaggacattttgactccagatgttttagagctagaaatage—3'
%ééiE1 =3 5'-aagcttctgcaggtcgact-3'
A% tktA 5'-gagtcgacctgcagaagcttcectagegeattggecaatagt

Upstream

=% 5'-tgagctagctgtcaaccttaacgacttgacgacag—3"

J23119 > |5'-

2Ry 9 ttgacagctagctcagtcctaggtataatgectagcaaagaggagaaatactagatgtcctcacgtaaagagett—

tktd =% |3'

5'-agggtaatagatctaagcttaacttcgtgggagatgectt—-3"

AgtE sgRNA 5'-gtcctaggtataatactagtgggtgtattgacgtgaaatagttttagagctagaaatagcaag—3"
aroL} =% 5'-aagcttctgcaggtcgact—3'
arof X : :
A aroL 5'-gacctgcagaagcttgacgegtgtcccaatgtaat—3
© Upstream

=3 5'-ggactgagctagctgtcaatcaatacaccccttactatacc—3'

J23119 *= |5'-

ZXH 9 |ttgacagctagctcagtcctaggtataatgetagcaaagaggagaaatactagatgacacaacctetttttctgat

arol =% [c-3'

5'-gegtttctectgecatcaacaattgatcegtcetgtgee—3"

arok 5'-atggcagagaaacgcaatatctt-3'

== 5'-ttagttgctttccagcatgtg-3'

arol 5'-ctggaaagcaactaacgtgaaataaggaagaacgatg—3'

Downstream

=3 5'-cagggtaatagatctaagcttgttcatccaccttactttt—3'

71 AFolA 7] 8 5ol plargetF FEE AYste] B F3AE AE S HAATE WL s
Fd g

-dE (S =) AzteA: 735&5}3’—%} St Ak Beldor Ade 4 e 20709 F7IAE
Sl sgRNA ©¥ | up region, down regione pTlargetFol|l A F&3ta, A7) f4A4= )
o]-&-skel 37 %%# of %9l &4 DNAZ FH|grt.

B MY (Zg =) AT A AEstas) st fRAte] Soldom AT 4 ' 207y dUVIMEe] 2
Stel sgRNA @, up region, down region ® 43zl st F4A @GHE plargetFoll AZgsta, A7) #
AAE Eg-vE 5 WS o]&3te] 3z TR U &5% DNAZR FH| g},

-gAA38 g R 2e 92 B 9HE Y8ts 750 =U87] 918 10 mM arabinose’} ¥gHE LB wiA|
A ODgo 0.6914 0.8 ApolZ A3 #52 FHato] 10 4 FEAZE o] &ato] AEE AHITH 10 % A
Eof e MAE 50 plol FHg WE 2 plE 4AA 2 mm FA2] ¥l (cuvette) ¥} BioRad Micro PulsarE

olg3l H7HTHE FAF. F7] AEel LB wiAE 1 nl M F

w

0 ColA & ARE wigstar, ol& A4
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& FAAZE 23E LB A Aol =TI 5 24 AZF w & FAASAE AEFY. dAASA = 22y
PCR 2 AHES &3l g1,

e AAGA: FEASAZSE  plargetF #WEE A7) 9@ Jhuwtol Al (kanamycin)# 0.5 mMe]
isopropyl-B-D-thiogalactopyranoside(IPTG)7} E3FE 3 mLe] LB wixold 8 && 16 A1zt wjFsict. ujokol
< A s|Aste] Fhmtolsle] EghEl LB AfA|e] =Eatal ~FE mrfo] 4l (spectinomycin) WIFHE F
2UE AHglth, o] 7] AIEE plas WH AAE 93l 37 CAlA 16 52 24 AZF v Fsict.

3. &% W% (miniature culture) 27

ANz #FES AES A S E3hE LB A wiHo] =gk & 37 CollA wigFsiivt. 13k 4 v
g Z2UE 1.3 Lo LB WA E EF3F 24-well wjFFtol A 30 ColA 200 rpme.& 15 A7+ HoF wjkgto =
W oolFoi [T, 23 A wike 1.3 pLel 13 A4 wigdlS 1.3 mLe] LB WiAE 3 24-well vl 3ol A
30 CellA 200 rpme2 6 AZF &t v o R o] Folxrt. o]F EujtS 1.3 mLe g ArhiAE X3
St 24-well viFadollA 30 TollA 200 rpmeZ 3 U & WiFFgozHN o]FofHTE, A% g 80 4 v%&
AAE 578 o]t a3,

i

4. 7714 wl%(fed-batch fermentation) ZA

H
)
>
1>i
=
o2
o
do
o
Zi
)
QL
oot
)
o
é
)
o=l
rﬂ
it
c—
(o]
id
i_‘
=
A
k
i)
ol
ol
2
é
e
ot
2L
BN
%
=X
N
1o,
ey
©
MRy
fru
i
Gl
U o

mL LB 8= @ié}@ 30 C, 200 rpmo.= ﬂzﬁﬁ‘%}ﬂoﬂﬁ 15 AVJ H%é}aiﬂr 371 1A B
50 mLe] LB ®iA17} E3E 250 L S} HEFSaL 30 T, 200 rpmollA 6 A1z REujekA|A 2
< AAEsith. FEHA AAS #gk 5 L darioae] Eujds ] AR 2 LE

7Z¥star 7] 22k A% vl S 1 % HESEe] 250~550 rpm, 1 vvm, 30 C, pH 7.001A Axg i3

o JEgGILE AAETE. 27] AR HrtE SFFE A9 FE7F 5 g/L olstR "ol AlFAA 99
(feeding) MIAE 9 FEZE o] &3l AFAHSR FF33

L

5. AEZIAN AF £4

Az WS algFe T oajgaS 15,000 rpmolA 10 £3F GAEE 3 F A5 NS 0.22 pm syringer—
filter(Rainbow PVDF membrane filter)& AMg&3te] oJz}slgict. <t FE= Zorbax SB-Aq Z# (4.6 x
250 mm, Agilent, USA)S A}M83}o] HPLCE A3} TE. o] 5AFE 0.1%9] trifluoroacetic acid (TFA)7} *E3
40% MeOHE AF&3l1e™ 0.5 ml/mine] FZFoz S8 £E5UAS AFESISUY. StEZHEA S 330nmel A A
shoiTt.

el
=
=

6. STEFLEO|E R A|F|HO]E AR AR £4

kNS 15,000 RPMAlA] 587 dAEZS F F5HN2 0.22 um syringer—filter(Rainbow PVDF membrane
filter) & AR&3te] ofstar -20 Tolx AFsqict. GEZGHHE = A7|Ho]E AR tAtES] ks
Zorbax SB-Aq ZH# (4.6 x 250 mm, W"|= Agilent)S AR&3te] HPLCE FHASTE. o542 30% MeOHol A
trifluoroacetic acid (TFA) 0.1%, %2 0.5ml/min®]t}. StETILHO|E L AlZ|Ho|E H=E ALES 7t
Z} 330nme} 214nmoll A HEH AT},

<AAld 1> ¢tEFG I olE A 745 AL

2 oA AREEE Al7]W o] E(shikimate) 32A4F 5 (Inha2ls #5)E Al7IHe|E A HAA 43
S 7 A= tyrR, ptsG, pykA FAAZY AAE I A7 ] ol E xgsm SAAEZ0 aroB. aroD, aroF, aroG7} IFor
AE Ak, =g glucose uptakeE Huslslal Al7|vo|E A=l A2 £ F 3l phosphoenolpyruvate
(PEP)e] a1Ark& #Aell galP, ppsA A7k Z42k = rﬁﬂﬂM—\—, Al71Hle] Ee] 4= (transport)ol]l Folah=

shid AR, Al7|Ho]EZXFE shikimate-3-phosphate®2] A H3to| #HAoI3}= arol, arok FAAE A AT =Z

_9_
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A AZIH O EVE H&EA HEE AAHEJT. ¥YE oyl Inha2l5 5% chromosome “gollA  shikimate
dehydrogenase (encoded by arof gene)’} W& 3} Ho] 9= AEH|o]= 2 high-copy plasmid 7|HWFo.2 ofAl3
(wild-type)2] functional AroE$} transketolase (TktA)7} ITHALHEE oW Al7|Ho]E ZH=7l &3]
258t =% 3 th(J Ind Microbiol Biotechnol. 2021; 48(9-10), kuab043)(3 1). w&hr gFEZHHOIE F
A dTE FF7] Y3, AY WA A7|HelE mALE 75 (Inha215)el 7 79 shikimate kinase %=k
(arol 2 arok)E BAAETOZN A7|Ho|E HAR2E &Adstr71x} 3F3t).

ctEZId o] EE AlZIHolE HA2E A A4tE chorismate”’} anthranilate synthaseol ]3] A gk o] AYA
He B2, o] dAdA 2 /e TrpEet 2 7le] TrpG7F heterotetrameric complexE ©]5¢] anthranilate
synthaseZ Z—}%é}ﬂ% o] TrpDell <]3l] <tEg}ddle]Eel phosphoribosyl group®] transfer¥¢] L-tryptophan
A5 29 AG-E#<e  N-phosphoribosylanthranilate® g}, ‘I]r‘j/}/\i anthranilate
phosphoribosyltransferase$l TrpDE A Ao =M StEGIH O ET} UALE A &1 ZAHEE 519t

T, tEZEYelESY nAAMS fsiM= A=A chorismateZt #FF Holopgty. E. coli WolA
chorismatei=  prephenate  (phenylalanine, tyrosine  biosynthesis), anthranilate  (tryptophan
biosynthesis), p-aminobenzoate (folic acid biosynthesis), isochorismate (menaquinone and enterobactin
biosynthesis), p-hydroxybenzoate (ubiquinone biosynthesis)® Tt A}=+= branching point &&o|H, F.
coli WelA Z+zZ+e] Ao #esl= @A+ bifunctional chorismate mutase/prephenate dehydratase
(encoded by phed and tyrA), anthranilate synthase (encoded by (rpEG), p-aminobenzoate synthase
(encoded by pabAB), isochorismate synthase (encoded by menF and ent(C), chorismate lyase (encoded by
ubiOZ W3 A ur., weld <E Y olE A H2E A3 chorismate AIERE AATORH O E
gy olEe] AFEEQ chorismate’} FHEHEEF AT, F 709 shikimate kinase FHAT HAAE T
anthranilate phosphoribosyltransferase 327} AA ¥ Inha2l5 #55 7IWS 2 phedétyrA, pabA, entC,
ubiC FAA7F 5% AAE Inha2bd TFE /sl om . Inha254 w#5FolA ¢k 18.7 mg/Le anthranilate”}
AE = AL 0 = AUH=E 2). WA Inha2sd #55 FF GEZIHO|E AL #5 JEs 93
718 72 &85

<AAld 2> QEFLHIE A FFE AY AIIMIE B2 FAAEY ALA

x4 dAMES] AL FOiE 8 AFA F49 HAAHse Fagh Aol & 4 glom, 2 wWHdAE
chorismate THAFEZ7F Apehel Inha254 d55 7|REe® sfo] F7p4]l ¢tEZMEHO|E LS 947k 4]
43 HAstE JIPseirt.

AYAT A9E BEHE E. coli A7)ME 29 transcription regulator® 2H&3l= TrpRS A|ASo =
A7l E ARl WHdS Fstetazt sglom. ®E3, dAZMA idE FEZHHCIE A #FE
shikimate dehydrogenase?l AroE7} BH]&A3} o] ¢lo] ZtAv|= FE|E AroEe] TS A EstP o), Bt
St A el A7 o] EQ] ARS8 strong promoter$! oppA promoter A &}o] functional AroEE
chromosome®] E¢, WdHE A =3t thE AP AFEH FAHA Al7IHlolE AR 441 AFA 5
3l4el  erythrose-4-phosphate (E4P) pools S HA|7]3LAF pentose phosphate (PP) pathwayol FH+od3}=
transketolase (encoded by tktA gene)E strong promoter$! J23119 promoter & 3dloll Itd & A|E=d}SIt).
Wt olu)g} shikimate kinase$l AroL$} AroKe]l @dS HA3ssl7] e BAE F G442 2d3=7 A=
=o] ZAstd el coupled AroL % AroKZ X33} 31 o] & strong promoter@l J23119 promoter?] ZZA s}l
LHE T slo] A7|Ho]Ee] tiAtE: Soigkstazt sigick. olHA 4 Fo FHA (trpR, aroE, tktd 2
aroldarof genes)?7} HA3H #FZ Inha25620.82 WHalga, sy #5304 56.8 mg/Le] StEg#H o ETL A
AEE RS GRISIATHE 2).

Mo =

<A 3> #7124 v % (Fed-batch fermentation)

Inha256 w9 7-L fed-batch fermentations 38R ar, ME A A% vk 8 AIZ o|F F43] F71sh
o weF 18 AlZF ©] % stationary phased] =E$ Ao R BIATIH(E 3). o]F feeding rated S HH 27 A
7k o] Al Aol o7k FrFsI o, widke] FREE 72 AXWAA] A AE S BT Inha256 1F
Foll A tETp ol ES] AAEES Wik 10 AIZF o] FHE A FUFste] vl 60 AZF Fell= FEEd Y o
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Eo] rtdol A Frkete] oF 18.1 g/Lo] 7} AAE = Ae ST o Sdflon, ol dA7A Hid A
2% E. coli ¥R ol & vAEEREH At AdESHHCIES & F UMY w2 FAE Fld (=

3).

oo & el 5S4 F& A8 Ve vk, FAe g A& 7E Al /leiA el g A
Al 71Ee A w7 E o d woln, ofd ¥ Iwe] MeTE AREE o] okhd e st whet
A, Byl A Mol HyE Area o) UM st JejEvia & Aot

Sk

7187189 g sd Tl e AlE (KCTIC)
FEHS ¢ KCTC19060P

TFEUA} ¢ 20221207

Glucose Glucose SHK

Duter mombeane

piss H galf * shid Enner mambenne
tyrR Phenylalnine
bt

GEP —‘_I_‘ Tyrosine

trpR
F:F X5P RSP g Tryptophan
i theA s7P
p-aming
Prephenate  benzoat
Gap Ed4p F6P repl ate
+ YR
Shikimate pathway phed
PEP 3:; Iyra o & paba x trpD
PpsA 1 » pykA COOH
= arA
.'mJB amD amE m:x Mol trpEe INH;
_.. - j’ —_— J\w_. ]
o
Dehydro- Dehydro- Shikimate Shikimate- Chorismate
quinate shikimate 3-phosphate Anthranilate

eniC & % ubiC

Central carbon
metabolism Isochorismate  p-hydroxy
benzoate
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10-2024-0099819

5

=

=

o

e
=)

Inha256

8.5
- 8.0
r 7.0
6.5

6.0

Inha254
|

(6) M2Q —o—
£ =] =] 3
] Hd —e—

(B)

g ¢ 8 8§ ¢ °
(1/Bw) auod LNV 5 ‘

40
B

Inha2s4
L & & 2

40 60
- 12_

Cultivation time (hr)

20

T T T T T ‘
®w ©w T N O @
- r = = =

Inha256
-
-
20
]
/
»
=
-
//
-
=

20 4
0

[ =]
o~

8 2 2 2

(% 00l "3es) 0Q —e— (1/B) -ou00 LNV

o ———— F _ _ _ .

< o o o = o i

e 8 23 83 . g g g g 8 g
009g0 fin]

H NdY —e—

0 ﬂ-l-l-l-l=: .



	문서
	서지사항
	요 약
	대 표 도
	청구범위
	발명의 설명
	기 술 분 야
	배 경 기 술
	발명의 내용
	해결하려는 과제
	과제의 해결 수단
	발명의 효과

	도면의 간단한 설명
	발명을 실시하기 위한 구체적인 내용

	도면
	도면1
	도면2
	도면3




문서
서지사항 1
요 약 1
대 표 도 1
청구범위 3
발명의 설명 3
 기 술 분 야 3
 배 경 기 술 3
 발명의 내용 4
  해결하려는 과제 4
  과제의 해결 수단 4
  발명의 효과 4
 도면의 간단한 설명 4
 발명을 실시하기 위한 구체적인 내용 5
도면 11
 도면1 11
 도면2 12
 도면3 12
