WO 2019/004779 PCT/KR2018/007408

T8 Al A
Ao A AT 0-FAd TEAY ER2T A Hol A &
o] & o] &% O-5A1d TEA DY AZHH
7l&2oF
(1] B E9E 0-5Ad S EAY E AT A W0l A, o] & A k=
Eear AU L E B, QY] Mol A S Edehs vAdle R AV A E S ol &%t

(2]

(3] O-5AId TR A A W] = ofu|mike] g ER7Ql WX e
A 2 2k WX Q& AbR B A F A 7EAIERE ofu gf oA,
ojofE o] FAd Y mE ALEHTL

[4] | 2] @2 318 A o 284 A& &l;
AAbgt LX) ed A A 2 E] a4 3 vEg-o o sho] L-v[ A L.
Aabakz o] bl FR (S Al F 715 Y WO/2008/013432) 5 34 ¥ 91T

[5] 719 oA Tl = WA o AT A E O-5 A d T E A ™ (O-succinyl
homoserine) ¥} O-0} A €l & ¥ A/l (O-acetyl homoserine)©| AF-8-%]H, H] %] .11 2]
AAARN A AE Aot O-s5Ad SEAR S 8= Ak Aol
LI SRe i =

[6] metA 7 A= & E A (Homoserine) ol 5A] ' 3.o] o] (Succinyl-coA) 2] s:A|
2 (Succinyl group)E A Al A O-5:A1 ' T F A *(O-succinyl homoserine)&
= 49 3 EAH 0-5 A d E 9l 23 2} A (homoserine
O-succinyltransferase, MetA) S T 8Fi= F-AAZA, O-5 A1 XA & A2t
9] kel oA 7HE F 8 gt f-A AL = shel T

(7] w2 2 A A 2ol A Al 2~EFX] . Zhat 4] Efol A (eystathionine gamma
synthase)& T3} = merB 72 A58 58 O-5A|d EEA o] 45 =
55 A2 5 A sHAIRE, O-F Al SR A ALl 5= L-# 2 2
87AE Ve o] | o] f- 2 vl x| el H7bE WX el o] A TR A
O-% A E i~ 5 2} 4| 7} 9] = 2] 3)] (feedback inhibition) & o} &4 o]
AAE 1L HFA O EE IFEY O-FAH TRAMS A& 5 gl

(8] b, FHe B 5552y 24 A A ZHE merd] =W A E
Al sh= Aol HFH Q). SEAIRE, merAe] ol d|A ZE ¥ = T RAMA
O-5AId Edl 2w oA = op A & il 2| = % ehgAd o] wha,

T EwsA & A o7k = E A kg A o] o AR = A HE qar
ATh T2 AT E A= O-5Ad SR A AL 759 S el A=
metA FrAALe] I =l A e 7F A A H AL JA b o] GRE HaTtln



WO 2019/004779 PCT/KR2018/007408
[9] A A el E AT ] v A =2 v 2] oS AjHAL ] 18l A
O-HZAd T RAH = 0ol E TR AHHS T 2 o] g38)i=d gdutx o=
MetAE= O-5Ad T WA A S 5 XA =™ 0-oA € E @l 2~ 3 &} A (homoserine
O-acetyltransferase, MetX)+= O-o} M 2 T 2 M| & A A 71T}, 18] 31, MetX=

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

MetA k= D] =i 2] el & WA g om 54 b - HU

9] HAE AT

ﬂ%xﬂﬂ

FYAEE 0549 SRAU ALLE S 5] o
:@moénaium%gﬁﬂ4 A A A g wrEgl o R B
W b sk,

A WA T

B 5910] shbe] BAe A 19] obv Ak A ) 3138 A obv] ko)
T4l ol el o] thE opn| Ak 0 8 O] A 8-S F 35k, O-SF A TR A™
E W25 2}A] (O-succinyl homoserine transferase) 24 & 74 = 22 HE =&

AT Al

299 T BA e 47 ZYREEE ash: ZYr2Uerss
ﬂ%ﬂtﬁlq

B E90) e BHe 4] 0-5A1d ERAN B ea)] 242
A S AMEEE T 0-54 D BRAS AAkehis me)u]ube) o) S

corynebacterium)Z; V| A & & A| & 3= sl o|t}.
&= %%91 U B A7) v B | x| o) A ksl v D A}

L’ L 3 N
B %%4 L= E}E B2 2 A7) v A =g Aol Al f ks ©h Al R AT
0-%A1Y BR AT FoHES WA 713 B S Fes, Ll X oy
AR & A5 Aol

B E400] mE ol 0-4 A Y B A B A e [l
H)ste] 0-% A ERAY A% B o] FTUAYI= vl v)Ee] el gA 4w
fetoz ne 5849 054 B Ade] e A Qo) B8 5 IS
Aol

Ao AAE AT AL FH



WO 2019/004779 PCT/KR2018/007408

[22]
[23] ojstell M=, ¥ FU& t5 BAlls] Aw e
[24]
[25]

S
rE
e
[

-

fe BN
o >,
2 o
2

kr

i\

O rﬁ
o
0=

o e
NN e

)

[26]

.

fe oy N o 2

o ooft o I rfm
2
)

[
e
s
v
o
off
N
N
it
flo
re
i\
o,
2
ke
%
s

r
P

o
it
o
k
i
o

[27]
[28] A7 BA S G fe E =99 sty GHElE Al st O-s A1 d
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& ofvahn WigE £AE 5 3

_&o-] /}J’%/}j gl %;%1/\4% ZZ2 AT NFA o F o]l gE o]r/}
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Wunsch, 1970, J. Mol. Biol. 48: 443-453)0] A}-8-% o] 2442 4= At} (GCG
3 2 7713 3 7] A] (Devereux, J., et al, Nucleic Acids Research 12: 387 (1984)),
BLASTP, BLASTN, FASTA (Atschul, [S.] [F.,] [ET AL, J MOLEC BIOL 215]: 403
(1990); Guide to Huge Computers, Martin J. Bishop, [ED.,] Academic Press, San
Diego,1994, 2 [CARILLO ETA/.](1988) SIAM J Applied Math 48: 1073-&
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cfolel s F ute| g e 9 X & B = T} o & B9, 94| W E=

= g 24 pWEL5, M13, MBL3, MBL4, IXII, ASHII, APIL, (10, t11,
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HEE ARG = Aok 8 Al E W A A8 HEE Fall A A Wl

¢

>~
el

> [~ oo oX

d4 d

—_

[

24 gL agets Selr2 s S HYAA F Ak 4]
el e Qe = G Rl e Aol el Qoo W, o8
S0, A 230l gske] o] o)A 5 gl o, ofol] FHH A= Wizt 3
42 349 o] -2 FH15k7] 913 A8 vhA (seloction marken & F7HE 38
PR E RS EEE EREEREL R e SR
o5 SI5] AT AOE, WA, G LT, AT YA HE A
i W g A Was e AEks EAPS Polshiz vpA Eol ALga
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[70]
[71]

[72]

[73]
[74]

[75]

T At} A e A (selective agent) 7} X 2] A o A = A E vl A E L SH=
AER QLAY 2 58 AL Jehho e, AAANE ATE NS

o)
DA

rl
=2
>

Sl g "FHEASE A dWE S I ek Y EUEEE
FE9tshE WEH S A ol = 8te] 55741 ol A 7]
e Ed LB =7 Y st v do] s ¢ JES sk A o gk
FEASE S U QB Ee A Yol M ] o VIR S,
LA o] A Yol A E o] A8 A 2ol X8
FEglo] ol EFE X F vk g Y] EYwEdLHEE B4
S-S 5= DNA 2 RNAS 238t} 7] Zel w3 d Qe EE
STAE R B9y o] a4 = Alol|, ou gk FEjE =91 == Aol &
AEgith dE 59, 7] S Ed B B A A o2 g E = g
BE 845 X8t A 724191 1 d 7HA E (expression cassette) 2]
FE R sFA e B E 7 vk A7 M Es T
ey E Y QLE 2ol 2HE 7Hssh A A H o = E 5. H (promoter), ﬂ*}
TANE, EIEZ @%LTH 2L U FAL

A
%a%gﬂo tbzﬂﬂAaw ST A el Q] E] o] <54 o A
le) A~
2

o] o g AL A5 7hsshA AAE = AU 7 glan, o]
g ¥ %] =Y ’“ﬂ FAAE o= 2 WAS Al Y2 B¢k of|
W s 3 FA o) ubel @ ool A F A F upef o] AjHek R
7leg A et T?’g% T Utk ol & Eo, A7 (electroporatlon)
QA (C (Ca(H,PO,),, CaHPO,, H=1= Cay(PO,),) 14, Gstzds (CaCl,) # 13
u] A=) ¥ (microinjection), = 2] ol & @l = 2] & (PEG)WY, DEAE- E“/\E‘?/}‘ﬁ,
Fol2 g xFH, F 2 HF-DMSOY Fol e}, ofol) Al §hu] A] k=1
EG, Ao &o] "2 Ths st AN E Aol B U B dE s
gtz ZelwEdl Qe =] AALE JHAl B w7l S e E Shis R WE
37 e E U E = A de] VAo w 04735101 i A
t}.

3 Hsd AAe Gl TAY §AA A2 )%
3 5 9lom, 29504 DNA vt 2 AL el A o] Ayt
Q.
[e]

ahol A 215 5= 9ok, ofol) AT A iz

ol 2, lo x W
to W = g2 of
ol

e o

r2
i)
fol
[P

>
O o jo Mo

oz,

;

>9,

rir

g F

EX

N

-3

©)

e

>,

e,

ol

ko

>
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[76]

[77]

[78]
[79]

[80]

Zo)r 2o EE Tae, B W) o NE =S 2l

Lol Eu et =g Tk ez g anse) wold Telqe =g
WAL 5 QA EE D YEREA, B EU B4 7] SFAE wE
WS MetX Mol Y EelHE =8 L) 0-541d BRANS YT 4

A= A Eol ek B T steh A A ol &, of) 27 €] 7] oW (Escherichia) <5,
M V] o} (Serratia) <7, o1 Y Y oW Erwinia) <5, <l Bl 2B}V 2] oF(Enterobacteria) <5,
2w dle} (Salmonella) <7, 2~ E ) Enlo] A 2x(Streptomyces) S5, 75 T 1} 2(
Pseudomonas) <7, B 9| 1] ¥Fe)| 2] =-(Brevibacterium) 2 == T2 U] e 2] 2(
Corynebacterium) 2 & M| A= 71 £¢= = Qo FAH 202
Aulate g g & 1 AED 7 o, Bo A 491 d 2= et EH g
=B F(Corynebacterium glutamicum)$d = 31 2.4 o] ol $+4 ¥ %] &=

B ZoA g0 "O-5Ad R AMAE At ZEvlvbe ]2 £ (the
genus Corynebacterium) V] A ="0| ¢, H A L= Hol & G3lo] O-5A1d
SEAY AL s s 7HA AL 9= vt g & A E S o v gk
Fvlete ] g & AR mlYEo] O-sAld TEA-E 7 a1 9= A1
olu] & A YAk Tk, 0-H A1 TEA ] A o] A 3| wkom yalk
7)1 &bl 2h-g-ah= A 712 el 7F w2 4] B dEf ol v whebA, 2
ZdolA O-FAId TEAA Aibsg 7HA = 2 vlute g s & v A Eol &
AAE v AYE AA Ei= 9 O-FA1d TEA A AYAE 7] 21 A KA x|}
AAE A WA A AR G4 S S AV BERAAAIA o O-5A1d
SEAN A 7A€ ZedlEte R & A &S o] k)

2 Edo A nmZed Rt ) & A EE A A o2 = FE v EtbE g =
= e, ZE e g R PR ol A Y| 2, B EhE g R S EHAE (
Brevibacterium lactofermentum), B. 9| 9] 9L el 2] 8- Z2}W (Brevibacterium flavum),
v ete]| g2 A 2o = A Y| 22 (Corynebacterium thermoaminogenes),
Y| ete] 8] & ol 3] A 2 (Corynebacterium efficiens) 5 ©| L}, HE=A] o] o)
SHH Y = A2 oYtk gL FA o2 =, B S A Zelvete gl e &
IS 250] 0-5 AW B0 Aol 1k T Bk HE 443} A o)

S A A W= ZY Y gl e = F B E(Corynebacterium glutamicum) 5~

rk

d

oo o

7] m A&, A 2~BFX] 1 Al EFolA (cystathionine synthase), O-0}- A &l
SRA- (Bl &)-gholopAl, B ZRAIR 7] fobA & o] Fol 3l o o = HE
A E = Aol ahit o) el w2 o] Zehd sk 5= Sl =, Aol A
AEE 1 A 2, 27) Sl 2] = 37 ] 2o BEAde) E
AT,

B oA &of, vl & o] "B a3 = WAl F &4 ol v ste] &4 o

oF3l ¥ 7} i B Alo] 9= AL BT ¥ 3bak= o))

abs
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R

RTE(Reverse transcription engineering) "5 5-©] 3).2.14,

R

=] -

2

o

3l & A & 2] ORF(open reading frame)2] 3' @etol] & AALE] =5

S

BEREHE W7t

=4
=

hya

H—l

Ot, —~

)

7}
R

R

1

s
. THATE

],

= 2] -2 ¢l Q. E
1 WA 3007], Bt} A4 o2

R

Bl =9 F7oll wpehA] 4ol

T Re, AR

1007), Bt} o] -4 4 o =2

1WA 500 4= A}, 22,

R

1
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o W
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CER-E R
5

3

g = A]

R4

1
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EAREE
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23
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o3 xH
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2RE, 29 dolg Y, g r

o2,
LSS
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[84]
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o
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[85]

[86]

[87]
[88]

[89]

[90]

[91]
[92]
[93]
[94]

[95]

[96]

[97]
[98]

WA =2 Al 2B QW ZInb A B A & 79 84 metB 734, O-5A1
SR A a7 22 0-olA e T RA™ (E]2)-gfo| oAl & Y &= merY
FAA, L ZRAE 7ol A E TP ek AR} thrBE 0] Fo] 7] 7t O 2]
AE e = Aok skt o] o] fH AL R Ad e ofstE ¢ QT
B Z Aol A AFEE = A7) 89] "AE(deletion)"& &4 - A A2] A A] ZE
et GVIMNLARRE TAIENNA Y AV7IAE 4 2 121 ES
AL F AR L ARE AR YoM A A FelE o v] gl
Bl A AL E &= 7] 8o "9F 3 (weakening)"= VA E Tl A 4S8
DNAY] o]l :1e ¥ = 3} o] Abe] & Aol o3 Al % W AL A 737
HaA7)= e ek, ol & 5o, #3148 Z 2 EE|(promoter) -9 3
S.UTR 919 a71 e WA 7] o2 m vhula o] ubd & o3l A| 7] 7} 8l 3
2] ORF -9loll EAW ol & L] 3Fo 24 vhuld o] &4].8 ofsia 7 =

ATt

S ] Zeulvbe e & v Al &S o} 23} E 7| 1} o} A (aspartokinase)
Ao v o] u A &0 H]E}e] F27tR A8lE, 0-SAd TEA UL QA=
vt g5 & A= 5

 E oA Bof, el o] g4 o] "7kl 4] w0 ghA o]

LA A, = A A &l vl ste] F7HE = AlS o n| gkt 7] 24 9

Sqre, A FE Q194 0 v Eo] ¥oh /A3 9 Wed 54

s Efo] o] 4lo] YR B AL ojn]F.

5

i
s

=

o

ol 7hzl we] WAlH B4 i W 7 B4 wshel B40] 34
ofv] gick, 7] A S B, A H Ei A9 2916 o F4
3]

A
o

(W

H
2 Y Re] Yo Matshz 43, YA M A R F iz )Y
[AZo] Bl 74 | 54 e B2 wath vy A gyow

=8 o] AhgE o gl

o

D37 @ e aYshs Eelw e o e = A4 Fo,
2) 7] Feliw 2 Qe e wdlo] bk wHed Ade W,
3)47) el Baol ek S QA o] el el 8= A

0] S hehi s v Fel iR Qs e ]
o) QE el BE HH5E ol Fel R el L o] B4, Ei
5) 019l el o3 FEE S5 W sk g Sl ol ste] aE S glonk,
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A%l B wass AL S TR 4
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[101]

o2
)
il

|

S EE SEE Ed 9] el = EYe] ZEEE tal e e
BE7LAAE g =, V] e 2R EE ] G 2= )7
(EHGPU] o S E5E53] 40620092% 2 WO02006/065095), lysCP1
E1(W02009/096689), EF-Tu 3~ & Y. ¥, groEL ™ & ¥ ¥, aceA = aceB
ol o}, o]el d8 ] A eF=rt. o2, 3) § A Ao
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[117]

[118]

[119]

[120]

[121]
[122]

ol o] ¢ Feje X7 x5S DAl A A stk

7] el QLo A, 7] m A =S sl @A, S 3] Al gE A ko,
TAE B2 v FH R, AE2] v FE, f7EA il g Eoll o alf e e
T ATt ol Wi FE &, 5T o] A gk A o}, AVIA SHHE ()
FASIYE R, A sk B bR Yo B A e (ol QI =
#F2h& AFEste] A pH (el o, pHS W A] 9, A A 2 2 3= pH 6 W A] 8, 7}
TAASREEZpH68)E 2T 7 L, Abh B A -Shf 7H s 238 S
W FEo] ZYAA TV 248 FAT 5

o1t} v kL1 3= 20 W A 45 °C,
)=

g 10 WA 160 A 7F &2t vl F S

el

TA A 02 = 25 WA] 40°CE A
T e, o]l A g B = AL oy, A7
SEAEE A TR EHE Y A2 W

o

i
i
32
M
o 18

o= g 3 eadE

FRIAQLL FARLAFESA THES A BEQ A EulA, A 2
AERL 2, A4 B A (ol HF-F, sukeb | A, 3 R 2325,
AEAE (ol B EAL, ol 2l B g mElh), a2 (o SEAE R g
2 F71F (oll: o EAY 58 AEA 07 ALE Y i EFE ] AMEE
Ao, ool AgE A eFeth B FHELREE D3 771 832 (el
HE, aR F2, &5, ol 29, S5 YA, T 4 5 o, i
71 SR (ol AL E T, AR, QA R, Tk 2
At ) S & R o2 AR s Y s E8ete] AR 4 glan, o]
A A st 9l T Fe® it o] A, QAo ZE, o]
A& E UER IF 4 52 MEH R AESAY i £ ALET 5
Shont, ool A g #] ebi=rh, g W Aol 3= 718t F4 9 (o kbl
= BAHE), opr| At H vl el 2 A -5 B S 29 5 ol

&9 A7) g dANA e 0-5 A d TRAY EE LA S
Bz W R ol whel Faf whobel TXd A3 & o] 8ot
M F ) & 2] A Sk o] mAbE A (collec T 7 ATt o & F,
AAEE, o3}, Fol2 wd A=vte v, 443} 2 HPLC 5°] AH-E &
glom, el Wopel FA1E A g WL ol 8she] mjA] Eam v A2 2R
AT 0-5Ad SRAY EE LA WS 85 3 5 A
g HAIE AT FH

olat ¥ FUg AA el o] Bt st A ek c1evt o] 5 A Aol
= EUS A H R Ay A Ao R, B Eo W7k ol E Al
o] A g = AL o}

AAle 1: 0ot g s A ER AR S-S ZHE metX et =




17
WO 2019/004779 PCT/KR2018/007408

EE:
[123]
[124]  O-°olAE EEAH EdAH e A MetX)E LY 8= A4S SE3}7)
213ke] WT(Wild type) 521 2] Ba1sl Mo 275te] e 29 (A=
21k oF 300bp) & 5] B 1] v o] E] 9] (&4 7= shgt F 100bp) 7t A EE 3}7]

A Zefol (M AN = 5 5 6)9] & Eekoll BamHI A § A4 -9 & A}l 8k
arQbaF AT,
[125] [31]
MAMZ | Zefo|n M A(5-3)
5 Primer 1 GGATCCCCTCGTTGTTCACCCAGCAACC
6 Primer 2 GGATCCCAAAGTCACAACTACTTATGTTAG
[126]

[127] PCR 712 95°Cel| A 533 WAd 9, 95°C 303 ¥4, 55°C 30% o] 4 ®, 72°C
90% 32 303 HHE3k 3 72°Cof| Al 7H-7F &S S35kt 1 A d)
merX AR 2 ) 1546 bpel DNA ©H S 42538131t} pECCG117
(3l 5553 4110-0057684 %) W E] 2} merX DNA ©HH & |3 &4
BamHIC. & 2] 3}3L, DNA A3 G4 5 o] &35le] A5t 3 F2d3to &4
ZgAan =2 8539 a1 o] Z pECCG117-merX WTEF H 1 s}sw}

[128]

[120]  AAd2:0-HAY s AT EdAea] $H4S 7H= W o] metX
Zgtsu = Azt

[130]

[131] A3 merx Wo] YA E A3 o, A H T 19] o} il A Aol A
313 A o] = AES FAlo] o] 9] o] ThE ofw| 4k o ' X Fhal ST

[132] TS FA & o=i= AA o 194 A%} pECCG117-metX WT Sef 20| =2
T3 o2 0-olAE TEAY Edlay A 313U A opu] mAlo] th &

obu At o X 3¥ = Wo ME % 157 98] Zeboln d4 (HANE T 2
8)2 mekstolet.
[133] [3%2]
Aawz [ eol HA(53)
7 Primer 3 GTAGATACCGATATTCGGTACCCCTACCACCAG

8 Primer 4 CTGGTGGTAGGGGTACCGAATATCGGTATCTAC
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[134]

[135] A7) eto] i o} g7 9] X]-E-0] 4 =91 o] 7] E(site-directed mutagenesis kit,
stratagene, 1| =7)& 0] -&-35}o] metX W o] fAAE A x5St 71 ofA E
FavE WTE 7]k 2 3 L313R Wo| g &eh~n =i WT_L313RE

H =

[136]

[137] AA Y3 0-sAld SEAH EWAHAA S-S 2= Hol S meXS] 7] F
Eold 9 3t v 2 g

[138]

[139]  O-5Ad S RAHE B ALsh= Hol ] metX ] 48 8] ulshr] 9 &)
SRAYE FA30, AL O-sA1d SRA -] o] &Aoo AEH A5
AZsteh O-s A1 d TR A el A 21 Al A8 A o Al e A E
A= metB 5 A4 O-5A1d TR AU Fal 422 0-olAE T 7AA
(Bl &)-eol ol Al & A &= mery A7 Ad&H 45 A28kl oh w4

metB T A A S AL817] A8t WT F-#l 2] metB F-A2Fe] G714 E dRE
714 B metB - A} 5w B E FE51 7] 913 Zetoly k(A dH T
9 2 10)7} 3 3 R E FF] Y% Teo| A EHT 11 E 12)S
aotalA T AU T 9 2 129] ko] n = 7} wheko]] Xbal A e &4
HAEER TAHE AYeah

[140] [3£3]

MENE [ Zeto)n A d(5-3Y

9 Primer 5 TCTAGATGCGCTGATTATCTCACC

10 Primer 6 ACTGGTGGGTCATGGTTGCATATGAGATCAA
CTCCTGTAA

11 Primer 7 TTACAGGAGTTGATCTCATATGCAACCATGA
CCCACCAGT

12 Primer 8 TCTAGACCTTGAAGTTCTTGACTG

[141]

[142]  WT GAAE F8 o7 o] EHZT 9L HAHT 10, EHE 11 2
AN T 129] Zefo]HE o]-§3fe] PCRS =33} th. PCR =70 95 °Coll A

WA 3 95°C 30% WA, 55°C 30% o] 9 ¥, 72°C 90% 532 303] HHE 3k
-, 72°C A 73 SR REE-E Al sk Ty 1 A ) merB FrdAFe] 57 g
1911 450 bp DNA 3 7} 3' 3hd 791 ©] 467 bpS] DNA WA -& 53531 o

[143]  F3¥ F7FA S DNA 48 S TP L& sto], IS 9 LS 129
Eglo]lm 2 PCRS -3 813 th. PCR 2712 95°Col| A 5%-7F WA 3 95°C 303

w
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N

d, 55°C 30% o] 4 ¥, 72°C 3% 5 T2 303] W

FubgS A 1 AT meB Ao TR0l AEE o] A

ik F316H= 917 bpe] DNA @ o] FZ 59t}

[144]  pDZ M E]12} 917 bp2] DNA T & A gt a4 Xbal & & A €] ¢+ 7|, DNA &
BaEolgot] QAT F, FRYFOEN ZeAvEE G535 ol &
pDZ-AmetBet 878 53T

[145]  pDZ-AmetB ¥E|Z WT 50l A7]FdAH o= ©Ql3 3
Zhato) 2l (kanamycin) 25mg/LE $H-g A Ei Ao A FA A S FFE
85355l 22 A 223394 (cross-over) &2 3 A Aol 4F9l ¥ DNA
ol sto] metB A7 A& T WTAmerBE 8 53131t

S ol &

[146]
[147]  O-5Ad ZEAR S & shube] el 4 22 mery w8 AHE A E6H7] 91319
WT & merY F- 4] @714 BRE 7IHEO 2 mery F-344e] 58w F91 &

[148] [3£4]

MAHT |Zeto] A L(5-3Y

13 Primer 9 TCTAGAAGTAGCGTTGCTGTACAC

14 Primer 10 ATCAATGGTCTCGATGCCCATATGGCATTTG
GAGGTCCTTAAG

15 Primer 11 CTTAAGGACCTCCAAATGCCATATGGGCATC
GAGACCATTGAT

16 Primer 12 TCTAGATGGAACCGTTGCAACCAC

[149]

[150]  WTO fMAE FH SR o] AEHME 3 EAEHE 1442 15, 2
MANZ 162 Zelo] S o] &3] PCRS =31 5813th PCR 712 95 °Coll A
SEFHA T 95°C 303 WA, 55°C 30% ©] I ¥, 72°C 90% 552 303 HHg3t
T, 72°CoN A 73 FREES ST 1 A mery A AFe] 5 A
79121 512 bp DNA 3 7} 3' ap ek 791 9] 520 bp2] DNA @& 53130t

[151] FZ¥ F 72 2] DNA 2HE F8 07 dlo], AT 132 AIHZ 169

Ze}lo] M & PCRS 38 th PCR 2712 95 °Coll A 537+ WAl T 95°C 30%

WA, 55°C 30% ol d 1, 72°C 33 S 32 303 whE 3k 5, 72°Col| A] 731k

ZehibeS st 1 A mery A A} Sk Eo] A&E o] Avka)

1
shbet £3H51= 1032 bpe] DNA W o] S-3%-1 glt},

4l
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[152]

[153]

[154]
[155]

[156]

[157]
[158]

[159]

pDZ ¥ & 2} 1032 bp94 DNA Y& A|3Fa A4 Xbal 2 & A 2] 3 5], DNA Z &
SAE o] gste] AET T FRYTF oM TN EE F5E1aL o5
pDZ-Ametye} 51T

pDZ-AmetY WE| & J 7)ol Al 2HE WTAmerB v+l Z47F A7 "~ i o=
=) 8k & 7hywlo] Al(kanamycin) 25mg/LE $H-F-8F A1 0l %] of] A 5]

3]

O =
HTFE g5} 23k Al 237 (cross-over) &2 9 A A el 4F9] ¥ DNA
G ol 28] mery FAATF AL 79 WTAmerBAmerY & 853543 t)

O-5A1d 2 RA- A SH3E 918kl WT f-elj o] ol ~ut =7 volA
M LHNE 1NE ZE 8= lpsC FAAALHZ 18)F o= wo] 55
el 2 A 2}5h7] 9l8te] Wo] 9B A0 R 5 AT BB FE 5] 9%
Eefolv] M LU T 19 R 2007 3 3hek -9 & FF3H7] AT Zefo] v
Az 21 B 22)8 aeteleh A Z 19 2 229] Zejo| = 7}
kel Xbal A F Ea FAEEE FADE AL, DU 20 3 219
Zatol = MR Wby EE 19k 9ol {2 QE = X3 Ho|(UER
FANZE AR 6= S,

[3£5]

EEREAETEE HA(5-3)

19 Primer 13 tectetagaGCTGCGCAGTGTTGAATACG
20 Primer 14 CACCGACATCATICTTCACCTGCC

21 Primer 15 GGCAGGTGAAGATGATGTCGGTG

22 Primer 16 gactctagaGTTCACCTCAGAGACGATTA

WTO] GIMAE FYP o7 gto] HEHZT 19 E A EHE 20, EHE 21 %
MANE 229] el mF o] 83t PCRE A 3k3I T PCR 231 95 °Coll A
53R, 95°C 303 WA 55°c 302 o] ¥, 72°C 303 TS 303 whE gt
, 72°C°| H T S-S AT 1 A3 ysC T Ake] WMol &

MO R 5 919 509 bp DNA &3 2 3' 5 e 791 2] 520 bp©] DNA

e #5330

TZE T 7hA 2 DNA S 3 o= slo], AT 19 2 IS 229
OIULE._ PCRE 3331 th PCR 2712 95 °Coll Al 531F fA &, 95°c 303

rﬂ o{N ot

=g}

WA, 55°C 30% ©]d 9, 72°C 60% 532 303 HHE-3F 3, 72°Col| A 74
%?‘%h&%% et 1 A 311HA E a]gwﬂo] o] Al Oix]ﬁ— =
ol u}E 7| olA] Wol A (W F 23)F AW 8= lysC A A2

Ho| (A LAHF 24)F ¥ 3}3= 1011bp4 DNA i o] 525 ¢},
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[160]

[161]

[162]

[163]

[164]

[165]

[166]
[167]
[168]

[169]

aeliuele) & 2R E oA HA7k Bobsd pDZ MR 5555
10924065 )2+ 1011 bpe] DNA 285 2| 3 & 4 Xbal & 2 A 2] 3 5, DNA 5] g
FAE olgato] A% F, FRYFORM SN EE F5EG ol E
pDZ-lysC(T311D &} 4 4 3} o},

pDZ-lysC(T3111) ¥ Bl & WTAmetBAmetY©ll 71712 2~ (Appl. Microbiol.
Biothcenol.(1999) 52:541-545) 2.2 & 91 ¢t 2 7}i}w}o] 2l (kanamycin) 25mg/LE
ShR-gk A Aol A F A 755 F 553 23k
A 233 (cross-over) &2 3 A A /g-oll A9l DNA w0l 25} [ysC
FAAbe E U LB = Wo) 7t =¥ o T, WTAmerBAmetY, lysC(T311D)E
g5319laL, ol & Zevlvte ] = = FEH F WTAmerBAmetY, lysC
(T311D°] 2t W a3t et

712l A A o] 13} 20 4 A 2HEl pECCG117-metX WT, pECCG117-metX
WT_L313RME| & 4} 7] ol A| 2t WTAmetBAmerYoll A7 H2H o g2 5913 &
7hato] 4l (kanamycin) 25mg/LE $h-3 A E vl 2| o] dkslo] Z}2) o]
FAHETE E 53190

A7)0 A AR FFEE 2 0-oFA " & XA #(0-AH; O-Acetyl Homoserine) 2
-5 Al 3 M| 91(0-SH; O-Succinyl Homoserine) A 2+ &-S- H] 1l 8} 312} o} <}
= W o 2wl gste] vkl T O-ofE T EAR E O-5AId T RAR

o

3712l wi#] 25 meS &H-3F= 250 me ZY-ukE Sl S E 1ol
AEstar, 37 °Coll A 20 Al ZF B<F, 200 rppm o & & w3 T HPLC S
O-olHE TEAH 2 0-H5Ad TEAH w55 590,
L[ 6)1 2k

o}-[‘—&

< =] 24 (pH 7.0)>

E5F 100 g, (NH,),S0, 40 g, o7 S A 2.5 g, £ 31 A 318 +(Corn Steep
Solids) 5 g, &2 3 g, KH,PO, 1 g, MgSO,7H,0 0.5 g, BF°] & ¥ 100 ug, E] o}71
A2k 1000 pg, Z-4r-FHEEAL 2000 pg, Y ZE o} = 3000 g, CaCO; 30 g,
L-methionine 0.3g (&7 1 E 7]5).
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[170] [36]
Fine O-oFAE O-5Ad
TRA (L) SR A (L)

[171]
[172]

[173]

[174]
[175]

[176]
[177]

1 RS O el Bt G e R B e B P R

WTAmetBAmetY, lysC(T3111)/  |2.0 2.2 2.1 0.01 (0.03 [0.01
pECCG117-metX WT

WTAmetBAmetY, lysC(T3111)/ 10.05 |0.06 [0.04 [1.2 1.1 1.0

pECCG117-metX WT_L313R

N

719 3% 68 Farshd, o
O-olA e = A A& A3
A9 0-5Ad TEAAL A
T Ed A gA o 714

3 A7) A 2HE WT AmetBAmerY, lysC(T311D)/ pECCG117-metX W
T3 CA05-5132% A| A H W, o] & Fo}al| ~E X 59| 45 7] 22l
S A E B EAE 2017 5€ 11YA 2 7] E8le] S~ehHE
KCCM12023PZ Yo uktc),

t

r{r

T metX WT Zg2~n e ©9l5 759
A Ze], metX Wo| HeAv= &

3= AL BlEtn) =, A
dE ol do] upr o O-H Al S EAHS A5
_L313R

Of
031

[m

H

A Al 4 4: saturated mutagenesisE -3+ MetX #H o] A2} 2 O-olME 5 F A

AAL S H 7}

02410 ER AR AAFF0] & metX Mo] 916 HE obv] v ibo] 2|5

E 71 9] 8l saturated mutagenesm*g_— o] &3}t metX ] 313 HAH|
o2 ofn] i to] X3 18F S A 215}l o, A Ao 19 A4
mgFgow ALgatath 7H7tel Wol @, A ah oful Al
7} Wol o) AbRE Zeto]m AW = the 3 79 YERH ST
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[178]

[179]
[180]

[3£7]
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Mlo] Eeprn|=

23 opv] Ak

Zejolw AEHE

313 W o]

L313R AN E 7,8

L313F AN T 2526
L3138 I 27,28
L313Y DM 29,30
L313C AEME 31,32
L313P MM Z 33,34
L313H MM Z 35,36
L313Q LT 37,38
L3131 A 7 39,40
L313T MAHET 41,42
L313N AWM T 43,44
L313K AU Z 45,46
L313V ML T 47,48
L313A A DM E 49,50
L313D AEME 51,52
L313E A EME 53,54
L313G XA E 55,56
L313W ML Z 57,58

TAA 0=, 7] 32004 AA g Zeto] ] o] §3fo] 9 A]-5o] 4]

=S
=

¢ o]

7] E (site-directed mutagenesis kit, Stratagene, ] =) A A5} o] ¥ 0| & merX
FrAAE Az Al 2HE Wlo] Eeb v =5 WTAmetBAmetY, lysC(T3111)
7ol =Fehar A Ao 49} FAg HH o R St HULE Wit 1

A= v &89
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[181] [3%8]
T Hol9] |0-oAE O-5A1d
A SR M- (g/L) S A H(g/L)

IR IR B IR I R B ) B A R B

1 2 3 1 2 3
WTAmetBAmetY, lysC(T3111)/ 20 (22 2.1 [0.01 [0.03 [0.01
pECCG117-metX WT
WTAmetBAmetY, lysC(T3111)/  |L313R [0.05 |0.06 [0.04 {1.2 [1.1 [1.0
pECCG117-metX
WT_L313RA €M 35 59
WTAmetBAmetY, lysC(T3111)/  |L313F (2.0 |23 [2.0 [0.02 [0.01 |0.02
pECCG117-metX
WT_L313FA ¥ Z 61
WTAmetBAmerY, lysC(T3111)/  |L313S |2.0 (1.9 (2.4 [0.00 |0.01 [0.01
pECCGI117-metX
WT_L313SA 9 3 63
WTAmetBAmetY, lysC(T3111)/  |L313Y [2.2 |23 [1.8 ]0.03 |0.01 |0.03
pECCG117-metX
WT_L313YA 2H 3 65
WTAmetBAmetY, lysC(T3111)/  |L313C [1.3 |12 [1.0 [0.7 |05 |04
pECCG117-metX
WT_L313CAH EH S 67
WTAmetBAmetY, lysC(T3111)/  |L313P |1.6 [1.5 [1.8 [0.02 [0.02 |0.01
pECCG117-metX
WT_L313PA ¥ % 69
WTAmetBAmerY, lysC(T3111)/  |L313H [1.3 (1.5 |1.6 |0.03 |0.01 [0.01
pECCG117-metX
WT_L313HA W3 71
WTAmetBAmetY, lysC(T3111)/  |L313Q [1.5 [1.9 |2.0 (0.0l |0.02 |0.01
pECCG117-metX
WT_L313QAEH 3 73
WTAmetBAmetY, lysC(T3111)/  |L3131 [2.0 [2.1 |22 [0.6 [0.5 |05
pECCG117-metX
WT L3131 <9 H 3 75
WTAmetBAmetY, lysC(T3111)/  |L313T [1.7 [2.0 [1.8 [0.02 |0.02 |0.01
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[182]
[183]

[184]

pECCG117-metX
WT_L313TAH T 77

WTAmetBAmetY, lysC(T3111)/  |L313N |{1.9 (2.2 (2.1 [0.01 |0.00 [0.01
pECCG117-metX
WT_L313NA|dH % 79

WTAmetBAmetY, lysC(T3111)/  |L313K [1.2 |14 [1.0 |09 [0.7 0.8
pECCG117-metX
WT _L313KA €3 81

WTAmetBAmetY, lysC(T3111)/  |L313V [1.9 [1.5 [1.8 [0.02 [0.03 |0.01
pECCG117-metX
WT_L313VAEH % 83

WTAmetBAmetY, lysC(T3111)/  |L313A [2.1 [1.8 [2.0 [0.01 [0.01 |0.04
pECCG117-metX
WT_L313AX2H 3 85

WTAmetBAmerY, lysC(T3111)/  |L313D (2.0 (22 [1.8 [0.02 [0.02 |0.03
pECCGI117-metX
WT_L313DA] 93 87

WTAmetBAmetY, lysC(T3111)/  |L313E [2.1 |22 [1.9 ]0.03 |0.01 [0.01
pECCG117-metX
WT _L313EA EH S 89

WTAmetBAmetY, lysC(T3111)/  |L313G [2.3 [2.1 [2.1 [0.04 |0.02 |0.01
pECCG117-metX
WT_L313GA ¥ 35 91

WTAmetBAmetY, lysC(T3111)/  |L313W |2.0 |L.6 |19 |0.02 |0.03 |0.04
pECCG117-metX

WT_L313WA 2 H % 93

A719] 135 Frarshd, ot o] Wo A7 O-S Al d SR A /S A SHA]
5519 0}, metX 9] 313 A ofn] = 4ko] Mol ¥lo] A4 (L313R), (L313C),
(L3130), F=3= (L313K)ol A 22} of A8 B} =& =502 0-5A41d
SRAYRS A= A Sleglth S, A E S 19 ofr] 4k A Holl A
313 A of] wmAko] &AW, Al 2~ H| QL o] A4, H = gRol Al o = X ghEl A9
SAI Fofolof thgk 7] A 5o 4 WA A o) ol wm, AA o

ol &
o
0-%5Ad EEARL AT 5 A= A2 B,

d

—
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b

°|

[185]

[186]

o

Ll

b 714 itoke] Fel

o] 45

o

BjK

1l

O
el
bl
il
I

s

7} E S 2 RE

CEEERES

1l
~ =

CEER

7

g

ps

gt

149 %) of of

9]

o
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[188]

Sl AA AL FAA,

HEAF HeA FF FAZ g% ) 55 7,19
5T 330 ¢ ALAGAE whe} waly Qg UE Sk
() 100-400

1 m e EA

PlERpE AR v el dig ®al WA P8 R Belak e

Coryncbacterium glutamicrm CAOS-5132 KCCM12023P

1L s ggel An R/ms wiete 93

I T4 BAE A9 vl O-f Alge] $2E0] 9v
O b A ‘é““

O Add £7848 94

(FEA x &40

. 718 & <%

B o2Arew) e onnd 58 119 ZleE 38 1d) wold vlAes sdegrt.

. 5271878

L LR EEER FA7 87 8E dESE A0 7ML 4
EE ARE POLe TEY AN
Fao QBAR Ag4) HRBT
FA% 242 45 4L
(£ 120-861 Al 2017, 05, 11.

47 W9E 429 W 39 Wles 5499

201749 649 30¢
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7478 1]

7478 2]

773 3]

87 4]

[81% 5]

[81% 6]

[ 7]

[ 8]

[747% 9]

(1% 11]

A7 9

AMAWME 19] opu] 2k A D U] 313W A 9] x| ol A F4] o] 9] T}
ofu| sk o & o] X3S E3HEE, O-5 A1 T RAY Edll 2w A
(O-succinyl homoserine transferase) 274 2 7}4] = &2 U E =,

Aol holA, 7] 313 A opn] 4k, AR, A 2= E[ S, 0] &2 F 4]
= gho] 210, 0-5 Al SR A Y Ed A g4 84S 7HA =

e =

A1gtel] AoAM, A7 A== AEHT 59, AT 67, AEHE
75 2 A DT 819] ol A A E R o] Fo| Xl o R FE A

Aol o] = sh}e] opn| i ak A D& X, O-5 A T RA|
Edav A &4 S 7 = ZE g EE

A1 O-5Ad S RA A ER AT ebA 248 7HA = ZYPEEE
APt e LEE.

A4zl oA, 7] 7w el LE == DU T 60, AT 68,
MAAT 76 R AT 820] A M AR o] Fo| ] Lo RFH
A= Ao o shte] M A g Ejehz, el vl L E =,
A1ge] O-sAld TRAH EWd AT oA 24& 7 = ZEFE =
= o] o] Wol A e = 3 EAY I E, O-5A

SR AM--E Akl ZE Yl ¥ gl = (corynebacterium) S V) A &
Alodtell oA, 7] ZejulEte 8] & & A= o} AT E | Lol A
(aspartokinase) €/ o] B] o] n] A Lo H]slo] F7FE 7F3bE, O-s: A1 d
SEARS AbetE vt g R & r A=

Aokl oA, 7] Bt gl % & A& Z | EtE
=B F(corynebacterium glutamicum)$!, O-5 Al d T FE A&
Aabsh= e dab e 2] R & 1A=

Alogrel oA, 7] L ulEte ] & & A ES Al ~EA Y

A EFOL A (cystathionine synthase), O-OFAE & F A& (E] 2)-gfo|obA], 2
SEA- 7oA & o] FoA X o2 RE AE E = Aok sl o] 49
gAdo] 2%l O-5Ald SR A-E Asksl= Zedlebe gl s &
H A&

Alodtell oA, 7] e dlate gl & & A= o 2 E | o)A
(aspartokinase) €4J o] H] ¥ o] H] A Zof H]s}o] F7FE 7Fe}y] a1,

Al 22E}F#] Q.11 Al E}ol A (cystathionine synthase), O-oF A 2 & F.Al =

(Bl &)-ghololAl, @ S REA = 7| oA & o] FoA Xl - Q2 FEH e H =
Ao] & s o] 4ol @Al o] B2 SHE, O-5 A1 d T RARS AAkat=
Aejdete g5 & A=

Aod A A10% 5 o= & Fo] O-5A1d TRA LS ke

©
oo

—_ ==
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773} 12]

et g g & v A ES A ol A vl ek Bl R

A7 A FdA oA m g A E B A O-5AH T RAR S
o] B 3k 9AE Q4LO?Nﬁ§ﬁﬂa%&%%
mﬂ%ﬂMﬂﬂmdzﬂbﬂﬂdowﬂéiﬁﬂ & Ak
el vl g) 2 & v A E-S Aol A vl et whAl F

(b) 71 O-5 A TRAA I 3HE-& WA 7] = WA E E sk,
L-w %] @] AJ A

A28l QAL 37T (a) DA A w) FE v A& = v A o) A
O-5Ald TEARE e = 3 sk dA & F7HE 2851,
L-w 2] 2 ALY,

A28l A, 371 (b) GAINA O-5Ad SR A 83t EE
dkSof ol a4 A H LA S e = 358t dAE
_gz.:slo]._‘ L- uﬂ;(] oYl AgA]-Hl—qﬂj



