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7] B4 29 QB R0 W] A3 o] Fol A G A5, Wk
o)z e e s wao] Hul by ZelHE o] BAo] Qi A S oA
T a4 ol

A7) WA A B A = Q19 H @9le] o] § §A4 WMol B ol
Wsshs 45, B N A R, oY i um e n A Eo] Re 7ha
AR 4 Ee e =] B4 ofu] @) o] mAY A B4 T} EL o]
A 5 ol Ee e o] F4 o] WA BAol Hlste] "R @A S, A,
o, g, A, AT AL, @4 Wsl A B i aa g

n) o] e 7hA 5 i 54 Ee e = o] g4l ulste] wolzl 2%

of v gt}

o e Hel e = 9| FA 9] efabiz, YAl el ol el wel ol shol
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2FA /2] BT,
4) ZH)FE| o] gAlo] A| 7] iz oI H R E 4] &
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FAA L] AY (ol & 50, ZPIFE =] A o] AA Hiz oSt s
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A ete 7ML W,
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#47]7) €] % (ribosome) o] 2] b5 e 23 T2 ES F4A7]7] Ashe]
EHE =8 I ok frdAbe] ARI-27FE = (Shine-Dalgarmo) A & 2Fetkel]
ARQL-G7bE e A st g0 A9l o] H7HE mRNA W& B7Hs
FAL $EE AN 7E A 5 ek

471 8) ZEHE| =& F Y8l A A4 € 2] ORF(open reading frame)<] 3'
hkol] Rhoh Whako B HARE = Z 2 FE] 9] L 7H(Reverse transcription
engineering, RTE)+= 47| L2l E| =& 2 q 8= fd 2ol HALA ol A E 2l
SHEJ Al 2 72 8| QE| =5 vbEo] &4 & of3)eh= Al == v

I

oF
= A
TAACE, & E92 O-oMAd T EAA AisS 7hA = v A &2 GNAT
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e N-ofAd El A elolA] ghud ghido] EaAstd Ad = 3oy,
ofell Aghs]= A& ofH ),

TAH o= 7] GNAT A 2] N-ofb A Ef 2w efol A vl g4 &
LAY Al S e stehE Y] FAke] o
AAdst= e AR g ok AR R, v E o A A

H H
ol A W WA A El A S skt S E U LEEE U

FEUQEE Aol AR Fel 2 QB E by GAAR
Ao R 3 5 k. o] ¥ Hel R Ul LE| o] Y B AAE
sk el el ® dE Azl ofste] el LE s AEA

AE A= gFeth e o2, 3] fA449
o
=

WS AMEE T Yo, ol gt
AR = AAE AEA7 = EH-E Ao g W = gletE
o]-g3to] &AWl E flstar, Fojxl EA Mol A 2 54
A7 AsE 755 Adste] #8E 5 9l
A7 AR Ads whH o = J- -1 A A 23 7] 5 (Genetic recombination
technique)©l] &1 3t ¥Ho] Z3HTH o & W, 54 Faae Aol A=
ZYFEUEE A = A EHE 4

ZHFEYLEE AL e 23st= =
n A &of] F=¢) 3l A5 Al 23 (homologous recombination)©] A oL} 7] 310 2 4
olFeld 5 Atk =&, 47] F = Feli I A L= A9 E= EHAE
=1
=

74 A A o}, el ol o) Al = AL ol t).

Jﬁ__'é;:‘j]‘ﬁl— _/,:

%2

oA Fof, "HH FEYLEHE"= FEY LB = @4 A (monomer) 7}
of &l dA AFEE GO = o]ojH & LE =9 FFA (polymer) =
| o] 4] DNA H3= RNA 7Feho 24, Ho} 4 4 0 2 3= 47|
& FYeh= e wEd QEHE B S o g
Zoll A 471 GNAT ¥ 2] N-o} A & E gl A~ glola] = A M 5 29
ZHWEUHLEHE D& E3shE fra At o) dEstE = A 7 d o,
olof] Al ghE] = A& ol Yt} Bl & A A .=, 47 GNAT 32 g
N-olAEH E Aol = EdHT 20 28 7wEY LB = L& 7FA AL
Q= E9et v, 7] Zel U EE R 50w
o] 5] X /] L (essentially consisting of), 7-4 ¥ = - A Aol 2] 8] dasty] =AY
T Qo ol At A eFeEth AV ADHE 29] 7] AL A9
tlo] Bl v o] 2o Al A& 4= gl o, 71 o] & NCBI®| GenBank 5 ©| 2121, o]
A gkE = A ol

2 S A, AV I E 29 7] D& E9shE FEaAbE AEHE 29
A7 L& 2t ZewEd L=, AEHE 29 IV LS 7HA =
FAA B ZYwEdE =, DS 29 7] LR o] Fo A= {22}

)
o

= e E U QB =9k 285kl ARSE 4
v =] HewE U LE = Ao 554 (degeneracy) = E 9 9]
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Mol o] oA 5 ek, A O, B E A FoliiH e 08 = 4]

A AW S 17} Aol 5 80% 45 S 2= ol Al N AL Eobehi AL

[82]

[83]

[84]

G353 e EY WS ULEE Adold E E9le] W) 2k,
MENZ 29 A7IME EEALIHE 20 A} JE5A = FAA 0] 70%
o)A}, 75% ©1%4F, 80% ©174, 85% ©| L90%0@},95%0]@},96%01@ 97% ©14F,
98% ©17d, E 100% W1 A7 M E-& 7FA AV 38t A Y, s A dH s 29
AL EEAAHE 29 L AEA = A Ao 70% o]/ﬂ— 75% o] &)
80% ©17, 85% ©17, 90% ©17, 95% ©178, 96% ©17, 97% ©17%, 98% ©17d, 2
100% W1 7N DR o] FAAXNAY FA 0 7 o] Fojzl = §] o1}, o] o

= A AR MDA RATEH Azl

, 2 E=e YR QE = e WA Ei= AR
iy of sfol =] =shed &= li= A dolehdd

Algtglol 23 4= vk 7] " A g 27 (stringent condition)" o] &
Fa B Ul R E = ko] BolH EA S The sk sk 241 vl

o] ¢ &+ 2712 -3 (J. Sambrook et al.,Molecular Cloning, A Laboratory Manual,
2nd Edition, Cold Spring Harbor Laboratory press, Cold Spring Harbor, New York,
1989; F.M. Ausubel et al.,Current Protocols in Molecular Biology, John Wiley & Sons,
Inc., New York, 9.50-9.51, 11.7-11.8 Fz2)el] 74| & 2.2 7| A = o] Q). o &
Sol, 4B4 i FUY| & BelirFl LB £, 70% ol 4, 75% o1 4,
80% ©17d, 85% ©17d, 90% ©17d, 95% O]’é]’, 96% ©1°, 97% ©17, 98% ©17, =
99% ol /el e =TI 2= el e L E =
stol B gl =gletal, IR A T TdA ol W2 EYwE U e =7
stol ¥ ] =38}8FA] i 27, B 54 o] A sho] B 8] =3} (southern
hybridization)] M2 27121 60°C, 1XSSC, 0.1% SDS, 7-A 4 2. = 60°C, 0.1XSSC,
0.1% SDS, ®.t} -1 4] © & 68°C, 0.1XSSC, 0.1% SDS°l| “dF3h= ¢ 55 2
2ol A, 18], FA A 0.2 28] X 33) A= 20 L DAY 5 k.

£ 8k W1 B4 QA wo) wkel 9171 2k9] v] 2] A (mismatch) 7}
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EANE AR ZABTL 7 2L E R 9 7&4 WAE 7=k
ALG¥ITh o & S, DNAC] #hakel, ol & EJ¥lo] gn. 2 o] A EA 2
Fobdel Ar Aol th, mebA, B E ] Feo)Fel Qe s wa 44K 0w
FAba A QU ol A A A Dol 4R A el 84 :
2= o).

FAR R, B elel Feli7 el QEIS S B iz UL AP
Fel B el QB 5= 55°Ce] Tm gloll A A3t A& 28sh= 243t =1 &

= XZEH o EEH
ek AbE AL o
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SPL13(sm3) 25 1 Ul 5 553] US 10584338 B2), 02

2P E (S5 EE53] US 10273491 B2), tkt 32 2 FE, yecA Z 2T E| 0]
AL}, ool A gHE] X =

~o
!
K
it
|
i)
g
-
1 “
Hj
_HJ o,

371 3) ZEHE| =5 I et § AR AAMA 9] /A ZE B 5-UTR A9 &
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71—14_

271 6) e FE| 2ol 42 b= g el QB =g el A7
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[125]

[126]

[127]

[128]

[129]

Acid-Polyamine-Organocation, APC) <=3 3| ' 2] U] o}n] =4} vl & &) 2 (Amino
Acid Efflux, AAE)9] 3t 2, O-olHE S RAH J/EE SRAAS AEto=
H &8 22 v 7] sk gl A ot} 12 7 9] v} 3 ¢ ¢ 1} (ransmembrane o
helices) & £33 A0 2 o SH M, 1 5 10 7= APC =¥ s 2] o] 541
A2 F QS A o](inverted repeat fold)E A 5= At} 7]

Lol E] 0 2 ool 4 vl 4 YieH S B A Qe o)
tlolEf Wl o] 2o A & 4= 9o, 1 o & NCBI®| GenBank “5©] 31214, ]
A = A& ok e, A o 2, vt (Escherichia coli, E. coli) fref &
U}, ool A ghE] A =k B F ol A, AVl L-HlE /A4 3 ofn] A4k
W2} YjeH W2 & Wi = ¢ el A (inner membrane protein), O—O]-/‘ﬂ g s RA-
W& @l O-olME T RAE MEsS 2= Bl O-olAE T R A- W&
48 2= Pl yieH WA i YieHS) zgo}oq AleE _¢ =8

TAHeE, EEHY O-oAE TRAH Aibe S A= A =S TR
L-H B @A A A ofbn] Ak v & 4L YjeHS| ol A & £ st AL = o,
ololl A 5= AL oh v, % TAH 02 ¥ E] 0-0bE B A
AR S PP AR L FohE LWE] A 8 ob] Al v 4 YieHel
Wo] A7k 58151 0f 4171 Lo El @ /%A 4 ofu] w4k W% A YieH 3
490 2519 A9 5 Sl ol AR AL o

U5 FAA o=z, 7] LW e /228 # 4 obv] =2 vl &2t YjeH o] ¥ ol Al =

A= O-olAE S RA- MEZFE F7IACR2A, 0-obAld TR A <
R TP A0, ADUE 1098 A ol A
A W F A, 7] obil At A AR g o2

o] 5] X A L (essentially consisting of), 74 2 4= ¢}

g A7) LW E /A A 2 opa| 524 vl &2 Y]eH4 Hol A= 7]
MAHT 1002 7] A8 opu] it A ATk of] e}, A A S 107 2 o] & 70%,
75%, 80%, 85%, 90%., 95%, 96%, 97%, 98%, 99%, 99.5%, 99.7% =+ 99. 9%

]@—4 /BI—%H o= 501/\42 7].7\]: o}u] 1_/\} }\-]Oﬂg Jﬂzﬂ— 2= ohjr
AR o FUAE A & 20 LAT S GEAA S
W% A YieHs] ol A% AL S e A BT B L 2 ob] Al
Hdolehe, Q% o] A4, WA, X8, HEH A8 i o1 oful

M-S 2h= 2455 g 2 S B9 Wl & %O A st

A& 5o, & EU9 O-oME S EAH At e S A= A= 1R
MAHE 109] obv] A AR o] Fo] A= Wil e AW S 103 Ao] %=
70%, 75%., 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, 99.5%, 99.7% % 99.9%

oldo] FEAH e UL S M= o A A E R o] Foj A= g A S
Egtsto], A A o 2 B9l E o], O-olME TR A S Ailsol kR S

[ AEd = Sl

TAA e, d o] ke, m A E o] Felf 7hAaL 9lA] @k At
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=

J

ﬂi

A



19
WO 2023/191264 PCT/KR2023/000278

7k 349
B4 L JE A H AL o @) o B So), 54 v A mge
FerFU LE R VAR W GAAR EYE AL, 54 guwd e agshs
£ 29 QLE =S Teshs el ol 48 W2 £950] o9 Byo]

[130]  EZ9o] x5 2] L-vlE] Q /32 A) & o}u] 2k wlZ 4} YjeHS] ¥ o] 3] &
Foets v =] A9, AAH 22 o gt O-obAE S EAF vl E & 7HA AL
Shi= A E ol L-vl Bl /2 A 3 o] mAt mf &4} YjeH S| Wl o] A 7} 5 9] ¥ o]
O-olAE BRAR W&ol S7HA ML S v e 5= vk A o2, Y]

VA= L B LA A 3 obv] Al i & 2L YieHS] Wo] A 7} 529 of
oA E = WY n A E o vste] O-oFA”E TR A A 9] Wi E 7ol
Z7H o RH, O-otAE ZRA- Y] Aibso] S7beh= e EHo2 d 5
At ol = oA | E= Bl g v A= o] O-ofAE TR A RS wjEEHA]
EEH7, O-obAlE R AFE v Estu eh e S e Aaked 5 gli= Aol
ke, 7] L ] /A 4 opv] mak il E 2L YieHS] WOl Al S Sl gho2H

2o -0l e TRA Y W EHS ST e 2H, 0-olAlE ERA R

N

W

U()IA r

Ak g Z7IAE 4 9L,

[131] ¥ &l 282 5 A= 7] W @i d YjeH B/%E= o] of ol A9 o=
eyl T 52ES] TR 410218249759 /A H o] gl o, 4] E3] <] A A
A= ¥ S BudnA 139 5 ok

[132]

[133] - EQ9 O-obAld T RAIA ALs g A= AR S FUtE S RA-
} A e E @ 23 2o} A (homoserine acetyl transferase, MetX) 4] o] 733lH A

Ao, ofol A gk = A& ol T

[134] —F: Zo A B0, "MetX" = T EA ™ ol A E E @l 23 &l o} Al (homoserine
acetyl transferase) & & 1| e}, A4 & 0.2 2} Al ol] E A5k o -9
A= WAl & A 7] A O- AT EAH Ei= 0-okA
SEA-R S A = o] &ob=t UHEA 0% MetA+v O-5A1d S EAR S,
FREA O-olAE ERAH T A = O-oMAE S RAI- S A ATt 7]
MetXE MetA$h= 8] F 2wl A& A o g4 b S ) 7]
MetX o] ¥hld L fd 2 42 & A o tlolEuo] 2o A& 5= 9lom, 1
o] 2 NCBI®] GenBank 5©] 2} 21}, o]of] A|3l% = AL ofyt), E Sl A
fof, "SR A oA E Ed A golA"= "MetX", "T EA ™
O-olA e Edll AT A e} =85 0“3}

[135] TAA R, 2 F 0-olE TEAY- AisS 7HA = A =& FTHE
O-olA e Eu‘ﬂ EdAHAAE 5’7—%] 3h= metX # A A Wl o] FEH
A 4= o}, o] o A gHE = AL ol
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[136]

[137]

[138]
[139]

[140]

[141]
[142]

[143]
[144]

7] metX A A] & o
GenBankol| A Z A& AL =
A}

oot A DS
E3ehis B AL FEHY 5 ot B RULHE A DolW 2 H 4
o] W, AW 269] 974D Bz AU E 269 A D FEA
T U0 70% o1, 75% ©17d, 80% ©17d, 85% ©17d, 90% ©17d, 95% ©17,

96% ©14F, 97% ©1 4, 98% o/, B 100% "Rl A7 L& 7HA A
¥ AU, B = AdHE 264 AL = AT 262 AL A
T 594 0] 70% o1, 75% OVC}, 80% ©17¢, 85% ©1%, 90% ©14, 95% ©1%,
96% ©17, 97% ©17, 98% ©17, E 100% v 7l A7 A A2 o] Fo] X A}
G4H 07 o] Fo] A 9l o, ofof] A HE A &=

Y- Ze A8 = = AV merX FAAS ol = gigvl S SEESFH
A10-21824975 0] A ¥ o] Qlowm, 7] 53] o] WA AA = & A
FaxgaA EHE 5 QT

= ZU9 0ol E SR A A E A = A EE
o} 2~ 3} & 7| L} o} Al (aspartokinase) 2/ o] 73l AU = 3l o,
A& ot}
TAA S ZE O-o M- A A& Fost] -?4;}04, %}7]
o} 2233} & 7] L} o} A (aspartokinase) 244 o] B ¥ o] u] Ay =

o] v

AL 7o, 53] of At ET|YolA & Zd 8h= f- A 2K lysO) 9
L-2}o] Al(L-Lysine) ¥ L-2* 2] &\ (L-Threonine)®ll o] ¢+ 3 =} A& | A & 13+
W ol(L377K)(3H & 71 53] #110-2019-0003019%)5 =3k AL 4~ A © Ur
ool Al gHE] A F=Th A7 IysCol B71A D& A9 HolH A 01 oA &
T 9lom, olantET| oA B8 = g Ad s It 917 G Als
03101 xEshE Qo T o2 AEdHE 219 V] AL S 7 4 ]l
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~ >
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TA A S =, G7] Al ~EA 2 vl 2 ERA o] ZAd o] vl Rl o] n]AlE©
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TAA SR, 7] oFshe= BRI 7 o, o] AlghE] = AL of T

TAA S, 7] O-obME S REAH B glofA| o] &4 o] Bl ® o] n A& 9]
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[163]

[164]

[165]

[166]
[167]

[168]
[169]

[170]

[171]

= 0-olE ERAPL F-(collect) 3= AL 5= Tt o & &
A4 H-], O%T%, AR st A HAAA 0 o g A (FA), =, =29 73,
,wAA AR E L) (Aol i, FA A 2P E 1 1],
o] - 3t ELEU}E:MM A3le ARatE 1y 5o 7hE ARatE 18 ],
HPLC &= o] = _/] H]—HJ 0 Zal—o}oq }\].,Q_ =] ‘F )‘1 [e] u:] sﬂ T,‘:_Lo]:oﬂ —g'—x]lﬂ
A3rek W& Olﬂo}ﬂ M2 = v A EZHEE 545 0-okAE

k2 S99 0-obiE B AR A Y e, R 02 A aAE
3% 5 Qlrh A7) ARl Gel 7 L iokel FAE 2 E S o] g3tel,
e S oIk o ool A, B E A9 O-okAd BRI A o] 8%
WAlsh AR GAE BT EsE A9, 471 35 @A 9 AA dAE EA
gglol A%H i A% Y 02 SR AL, B Bz shtel wAE
Euo] S+ 5 9ok ol e = AL ohth

oo} o] 3155 0-oPAIE ERAIFE o] A FHUTAHUF 55 53]
A110-0905381%) ol 2] &f W] 2\ 2

¥ o] i 02 she] Gl A n AR Wl A ul etz vl 4]
WG M AE A 2R 0ol M E ERAR LS kel B 2 4]
0ol ER AL LA oo AFae o

AR A T E,

47 PR, 0-obA Y B AR B L] A el thal Az A&k vhs 2k,
97) oA AL A LA 2 ATA A2 27 o5t
@4ﬂ0ﬂﬂ9§.ﬂaﬂﬂﬂﬂﬂ re slaw

Y
iy
e
ot
QL
i
-
i)
fo
('
Lo

o] g3ste] O-olHE ZTRAY A3 = etolAl(O-acetyl homoserine
sulfhydrylase) &4 -& 7 } A= gh T 7] 4 B3 T 5 o] 8%
EATEE Fato] L-wl X o B f7]4ke Aibetks A4S E et

! s A S
Hop A A o=, B 42 A7 o= 544 g
7| AR o] g3ste] O-oMME ZRAY du=etolA 5o i jEgS
01 sto] L-w| %] @& AAaksh= Wl
g1 29 A FA- oA O-olME T REAHE Uﬂﬂ e A A &2 AREeh=

yr?ﬂﬁoibwifﬂﬂ (Leptospira sp.), L Z X8 2] 5 S(
Chromobacterium sp.), 31 ©| £ B\ 22 (Hyphomonas sp.)°ll &3F= VA& o,
B} A4 A o2 = g1 & 3] 2} v of| 2] (Leprospirameyeri), 755 LF 22
of| 7] A Pseudomonasaurogenosa), 50| EF 142~ ¥l 71 8(
HyphomonasNeptunium), =L = 5. 58| 2] 2 8] Q245 (Chromobacterium Violaceum
ol &= A& 77258 fald o-olMle TRA- Ay =2elolA 7t
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[172]
[173]
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[175]

[176]
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[178]

[179]
[180]

[181]

[182]

[183]
[184]

[185]
[186]
[187]
[188]

[189]
[190]

AHgE S 9l

719 Whg-& at7] o et

CHSH + 0-oM1d ERA & <=> ol Al 0] = 4 ¥ X 2.1

o9} & Frt X o Ak T e = T T
A110-0905381 %l 7HA[H o] §l.em, 7] E3] o] WAl HA =
FaAmeA E3E 4 vt

v E e EE shve] gl AV v ES £d5E O-olHE T RAY
g 2 EE AT d

271 A=, O-obAl " 2 EAR- A el M= H=d vlel 2ot

P29 2AEL O-oMAE S RA- ALE 2 ol B A E =
ool A FPAE FrrE T G o, o] & F A=, ol E =
HEA, GaA, LA, @5 skA, S5A, b shAl = s s
ot ool g = A2 ob

HE o] o E o] YFElE V] mAE Y] O-okAE S EA] =
L-H| X 2 AAE 8 %5 A Fak= slolth
drge] AAIE AT HH

olsl ¥ A Aol ol B} FAlstA A gl 22 shr] A A el=
v EU0E skl gk nkE A g AA FEfoll gt Zlol utebA, & E e
AR AE olol] 84 3h= Ao o E8A= Gt 3H, ¥ g Al
JNAHA &2 Ve AA Al ES 2 F99 7]E ok e A s okl A
Sd® T4l Aol S53] ol sfstaL golstAl Al 4= St

AAA 1L WA FAARNCgI0959) 2 FF A Z L O-olNE S 2AHZ
SEAA AALE H ot

A Al ¢ 1-1. NCgl0959 2ES 9138 A& dg A&
A Lﬂ vl 2] 5 = F €M) F(Corynebacterium glutamicum) ATCC1303201 4]

WA A -1 29 NCglo9s9 -4 2o 854S whdbalr] 9)8te], 42
NCgl0959 (LM 5 2)Z A7 A e E 7 281 o)

TA A &=, NCgl0959 2= W H & A 2Fat7] fal, A4 DdH S 29 NCgl0959
A E FFs ] g Zefoln g (A EdHE

FAA AN E FHOR S
39 43 3 5 2912 FF 7] 98 efoln] FHAANE S L 6)2
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[193]

[194]
[195]

[196]

[197]

[198]
[199]

aetatgiet. Zefoln) DL ahv] F 13 2ottt

HT | AL Sk

S|
=1

LT | 0959 _del [TGAATTCGAGCTCGGTACCCATCCACAGACGGTCAT
3

upF  |CGTG
MDA T | 0959 _del |[TTTGGTGgatatcCATGCACGCAATTGTCCTGG
4 up R

AT | 0959 _del |GTGCATGgatatcCACCAAATGGCAAGGATGCC
5 down F

MM E [ 0959 del [GTTCGACTCTAGAGGATCCCCGCAGAGATCGTTGATT
6 down R [CAAT

ATCC13032 oFAHWT)2] A S FH o2 dto] HEHT 3L HIHT 4,
MEMS 5 Y AEHT 69] Zefo] W & o] &35te] PCRS 38131 T} PCR

Z7& 95°C of| A 587 WA 3 95°Col| A 30F WAL, 55°Co A 30F o] d
72°COl A 30% S-S 303 WEEEF 3 720Co) A 7H-ZF FE-3S =3 o}‘”‘ﬁ}
1 A3} NCgl09s9 F A A2l A HAE TAH R 5 4w F9]9] 1476 bp DNA
@ 7} 3 S 9] 9] 1456bpe] DNA Wi & 53513l o)

FTEHE F 7HA] S DNA AA L TP o= ato], JAHT 3 H HAHT 6°
Zgtol W & PCRE 383l Th PCR 271 95°C ol 4] 531 Wé 3, 95°Cell A
30% WA, SSOCOM 30% 01%%1, 72°Coll Al 90% F 7S 303] vHE & =
2°c<>ﬂ*1 7 S-S A ST 1 A 3, NCglo9s9 Tr?ﬁ AE AT 5
FAE 235 2912 bpe] DNA T o] T2 5 Q)

pDCM2 HE|(MEH & 7, gt vl = &7 % A 10-2020-0136813 % )+= Smal-S
A 2] shar A7) ol A 4253 PCR 4H=(2912 bp DNA ©¥)-S Smal A| gt & 4
1 2] &k pDCM2 H E] &} 15574 HD 2 7] E(In-Fusion® HD Cloning Kit,
Clontech)& AM-&-3to] 74 2935t 22 ¥ WE & dl%d+ DH5aol
FAAS s FAASH YA H-S 7rto] 2 (kanamycin) 25mg/e©] EE¥H LB
oA Ao =dslltt 7] LB A mj A o A Zefan == 3 A sk
FEYE A Zef A FEH T 53 H US 5981235 A)S

ol gate] ZefAu|=E FESY L, HE 4 0= NCgl0959 2 M ETH

29 ¥ pDCM2-ANCgl0959 A =3+ ¥ B = A 381 o}

A 2H¥ pDCM2-ANCgl09595 ATCC13032 750 A7 ago s
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[200]
[201]

[202]
[203]
[204]

[205]
[206]

[207]
[208]
[209]

[210]
[211]

[212]

[213]
[214]

PAHgstaL, 22k wak FA4 -2 A A YA Aol A NCglogs9 - 2H7F 2 &4
ATCC13032 ANCgl0959% 5538t 3l th. NCgl0959 # A 2] 2] of 1=
AN 8¢} 99] ZglolmE o] &3 PCR T NCgl0959 F A A7} B84 3} 5]
22 ATCC130329} vl alsto] & F gelst it

[3£2]
MEHE =R k!
AEHT 8 0959 _del F  |GTGAAAAAACACTGGCAAAACAAGC
MAHZT 9 0959 _delR  |ATAAGAGGCACTCCCACAGATCACA

AA o 1-2. R Y FFA A 8] O-otAE ZEAY Biks B}

A A el 1-10 4 A 2 ATCC13032 ANCgl0959¢} oF A & w291 ATCC130322]
O-ol Al & B A =1(0-AH; O-Acetyl Homoserine) A A5 & Bl 13} 312} o} 2f <}
A2y o 2w etste] Mg F 0-olHE T RA S A5 T

at7] o] A 25 me-& k= 250 b AU-HbE Skl T E 19 E ol
F3}ba1, 3352001 4 20 A F F9F, 200 rpm 0.2 A & vl %31 Th HPLC S
slo] O-olME TRAH FEE FAsI o, B H F5is ¥ 39

.

ml
¥2 op

<O-ol M e T2 A A2 ] (pH 7.2)>
F 5930 g, KH.PO, 2 g, &4 3 g, (NH,),S0, 40 g, 1= 2.5 g, CSL(Sigma) 5 g(10
ml), MgSO, *+ 7TH,0 0.5 g, CaCO, 20 g (FH5 1 21 E] 7|5)

(%3]
(Eek== A

Strains O-AH (g/L)
ATCC13032 0.27
ATCC13032 A NCgl0959 0.30

47 g7 B35 3ol ATCC13032 vl A] O-oFA E SR A- o] 0.27g/LE
Z A WA A |- A XS NCglo9s9 A4S 2= A171 ATCC13032 A
NCgl09599] 7 -5- O-oFA e &= A9 o] 0.30g/L3 % ¥ of tZ=a" ATCC13032
thE] 120% AYAs e B e gelslsin)

AA ] 2. 0-otAE SRAH AAikF o] F7HE FFolA 9] NCgl0959 d&
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[215]
[216]
[217]
[218]

[219]
[220]
[221]

[222]
[223]

[224]
[225]
[226]

[227]
[228]

[229]

5 AZF R O-olNE TRAH L I 2AH ALF H7)k-1
Ao 2-1. FF A F

A A o] 1-100 4] A 2FE pDCM2-ANCgI0959 W E| & O-o} A e & 7 A ¢
A2k o] Z7FE KCCM12634P (KR 10-2182497, ATCC13032
ANCgI2335::PCJ7-yjeH(eco,F351L)) 50l A7 H i o2 A ghalar, 22
2} IS A F A2 A Aol A NCgl09s59 F- A A7) 2 =¥ KCCM12634P
ANCgI0959 & 5 o}oiﬂr NCgl0959 % A} <] %%W o= AW T 8¢} 99
Zglolm & o] &3 PCR = NCgl0959 A A7} B34 31 ¥ %] &F-&
ATCC13032%} H| a3t & F glat3itt.

A Al ¢ 2-2. 0-olAE S EAA 45 H 7}

A 2-19 A A2l KCCM12634P 15 2 KCCM12634P ANCgl0959 =]
tf3tod, O-oF M e & F A (0-AH; O-Acetyl Homoserine) A AH 58 H] 1L 8} 312}
ol e of &2 Wy o & nj¢Fato] vl 5 O-ol Y S RAHE WA 5l T

a1712] WA 25 meS §HF-ah= 250 me ZU-ulE Sl 7 E 1ol

HE3EaL, 335200 A 20 A1 ZF F9F, 200 rpm & & W& w19 o) HPLCS
o] g35le] O-olAE TRAMH FEE FAsg o MY 5= 7 49
Eigiens

<O-okME R A A4 A (pH 7.2)>
X 30g KHPO,2 g, 84 3 g, (NH,),S0,40 g, F] & 2.5 g, CSL(Sigma) 5 g(10
ml), MgSO, - 7TH,0 0.5 g, CaC0O, 20 g (75 1 &l H 7]5)

(4]
(et A3

Strains O-AH (g/L)
KCCM12634P 1.05
KCCM12634P A NCgl0959 1.31

1 AT} A7) 3 49F 0] KCCMI2634P 3501l A NCgl0959 A<= Al 0-o}A &
FTRA o] 1.31g/L & KCCM12634P thH] °F 130% A& Bl
Gt whebA, 7] AR ZFE O-olAE TR A AT l

ol Al NCgl0959 Aol i O-okHE TR AA ik F7

Z& gelstalt.
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[230]

[231]
[232]

[233]
[234]
[235]
[236]

[237]
[238]

[239]

uhebA], AA o] 12 3 2-29] AR 2 E <19 ATCC130322] A 4]
S 219l NCel0959 A} A4 2 B3kado] BA ofu]mate] AatisS
T T JEE Al

AA o] 3. 0- A e S EAH A4t

ol
P

o] F71d FFlA 9 NCgl0959 2<&
5 AF L O-otAEd T 2AH A

SRAY AN FI)-2
Ao 3-1. 5 A F -1

AEe 2] & 2 FEHE ATCC130329] 144 DNAS 38 . 2 3 PCRS
Foto], O-olAl e TR AR 3-8 d 2 o] Al 2ERX] @ Zhat 21 EFA (cystathionine
gamma-synthase) & % 8= merB 1A AE GRS T v o B9 9
F 2 242 3 (NIH GenBank)oll A metB A AF2] 47149 A H(NCBI $&5H %
Ncgl2360, 1 DM F 11)E grstar, olol] 248 merB A 2] N-2 ek

I FA FEE EebeheE Tebol (M AW E 12 H 13), G2 i H
WE-S ¥3ali= ol (M AT 14 E 152 FA S Zelolm e
s7] &

e R R L B ! Sk

XD HS | metB_ N _del |{GGCTTCGGAGTTGGAGCG
12 F

AWM E | metB_N_del |GCCAAATAGTTTceeggeGGTAGATCAACTCCTGTA
13 R ATCA

X EdHZ |metB_C_del F |[CAGGAGTTGATCTACCcccgggAAACTATTTGGCGG
14 CAAG

N IAHZ | metB_C_del |TCGCGTCTGGGTGCGCATC
15 R

ATCC130322] 94 DNAE T+ o2 5ha1, 7] Adwls 12 2 13,
MEHS 14 F 159] Zefo] M & o] 3t PCRE a3 t). S ass
PfuUltra™ 31-21 2] DNA Z 2] ™ 2} A (Stratagene) & AF-&3F3 2, PCR 271
96°Cell A 30% WA, 53°Cell A 30% o]d & R 72°Col| Al 13+ 5-3H& 303]

HHE3ko] 42331t 2 A3 metB A AFe] N- gk -3} 27 RS
8l3l 558bp 2] TEH F A9} metB F- A AL C-iyt H R WA BES

N1
-
AYA
-

ek 527bpe] EEH FAA S 747 S,
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[240]

[241]  A7]olAM 5%, TFE F FHAAE FH LR 5t PCRE T3 o1,
PCR Z71-& 96°Coll A 603 B4, 50°Col A 603 o] R 72°Col A 137 53
103] §HE & A S 12 2 155 A 7bekal 3938 203 o] wkstglth 1
A3} metB A A N-2 - # A -C- 3 e-2 Z 35 1064bp 2] 224 3}
FHEE g 5313t

[242]

[243]  pDCM2 HE}(M LW T 7, kel = &7 & 4] 10-2020-0136813% )= SmalS
2 g)star A7) ol A 525 3 PCR 4H=(1064bp)3 Smal A| &4 3 2] &F pDCM2
e 9} 1552 HD 229 7] E(In-Fusion® HD Cloning Kit, Clontech)E A}-83}¢]
FA 2l 229 HE & g DHSeoll & A d3kstar o A d gk
& 7hmto] Al (kanamycin) 25mg/ee] EEHE LB AL A vl A of] s=kahgd o
371 LB Ao A et am =2 JAASE F2YE AEe & Sk =
FEHO T 55 FH US 5981235 A)S o] 3510 ZetAvEE 8535190 a1,
HEA O metB T AA A PN EVE 22 H pDCM2-AmetB Al 23 W El &
Al 2SR T

[244]

[245] A ZHE pDCM2-AmetB W E] S KCCM12634P o<Fof] A 7| H i o g
QA g, 22k wAp HAZE AXH QAA Aol A meB A7 B2A B
KCCM12634PAmetB & 5-53 9t} &34 31 ¥ merB A A= DA T 123
159] Zglo] M Z o] 83 PCR 5 merB A A7} B84 314 A ¢b&
ATCC13032¢} vl aLste] 2 F gelstglt.

[246]

2471  AAd32. FF AF-2

[248]

[249] I b 8] 2 2FEH]F ATCC130322] A1 4] DNAS 53 © & & PCR
Zsto], O-ofAld TRAY el 2o O-olAE S EA- B &
2] o} 4] (O-acetylhomoserine (thiol)-lyase) & T &= metY f A ALE S H. 83T}
H sy B o] - A2 3 (NIH GenBank) ol A merY Akl 1714 <
A B (NCBI 55 % Ncglo62s, AL T 16)5 gHE.3la1, o]ol] 31 merY
FAAS N-HG 53 A BES L8 Zelol (M DdHT 17 2 18),
C-ugt PR3 7] P8 X6 Zelo| (A EdHE 19 2 2005
gt Zatoln ML st & 63 okt

o

[250]
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[251] [3%6]
MAHT A A

[252]

[253]
[254]

[255]
[256]

M AHFE | metY N del F |CCAAAGACAAGGAGACCA

AN F | metY_N_del R |[AGTCTATTTAAAGccecggg TTGGAGGTCCTTAAGA
18 GTTTT

AN F | metY_C_del F [TAAGGACCTCCAAcccgggCTTTAAATAGACTCAC
1

9 CCCAG
XN DAHE | metY C_del R |[ATGCCGAGTGCGTCGAGG
20

ATCC130322] M A DNAE 8 02 3la1, A7) AEH T 17 2 18,
AN T 19 2 209] Lo E o] §3lo] PCRS 33 TR AT
PfuUltra™ 31-21 2] DNA = 2] ™ 2} 4] (Stratagene) S A3} 2, PCR 2712

of
i
&t
W
S
to

K ol F

720C0ﬂ}\ 1‘5]_“ %—fg’% 10§] E‘_}_’% §_ }\lloaﬂ‘g—]__i 17 7_% 20% %7]"3]—
208] ©] W3 TE 1 A mery f A AFS] N e -Ct ks Bk
1077bpe] B84 3} FHH EE B 53519}

pDCM2 HEJ(M DM 5 7, el = &7 5 A 10-2020-0136813 %)= Smal<
A 2]t A7) ol A =53k PCR AH2-(1077 bp)S Smal Al 3F & 4 2] 2] & pDCM2
W E] 9} Q1577 HD &2 7] E(In-Fusion® HD Cloning Kit, Clontech)& A}-&3}¢]
FH F2YE Y F2YE HHE g DHSaoll @A $ketar 2 sk
& t& 7hurlo] Al (kanamycin) 25mg/£0] 3E$HE LB 2L A v %] of] ka1l
A7 LB Aol A et am B2 JA[3 g F2YE A T SdanE
FEHOT 55T H US 5981235 A) S o] §38to] Zetmn =g 85351900,
HEH O E mery Fr AR AE FHA E7E 229 H pDCM2-AmetY A 23 HE &
A 2Fat Atk

ok

A2 E pDCM2-AmetY W B & 2 A] o] 3-10 A A 2He A7
KCCM12634PAmetB o] A 7|8~ o7 88485151, 23} wx} 42 A A
A A A N A merY T AATY F7FR B84 31 ¥ KCCM12634P AmetB AmetY <

1A
i=]
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[257]
[258]
[259]
[260]

[261]
[262]

[263]

[264]
[265]

FEFQGY BB mery §AA = DA T 177 209 Zelo] W E o] g3t
PCR ¥ metY 5 A7} B84 51¥ A] ¢4 ATCC13032¢} H] alsfo] # &
gelst it

AN 33, FF A F-3

Fddbe) 8] & FF e F ATCC13032 Fr2f o] ol AdtE 7| Yol A &
5= 1ysC F A A DM 21)90 1ysC F-A #F2] v 7)8) e}
L-2}o] 21(L-Lysine) & L-2*#] 2 1(L-Threonine)°ll o} g 3] = w0 A & 3| 4| & <] ¢
H o](L377K)(3+= & 71 &3] 4110-2019-00030193) & %1 8kar, A7) WMol & lysC
FAAE Estat= WEHE A 2str] gt Wlo]l A& FA R 54
5 FE317] 918 Zefol gk (A EHE 22 F 23)7 3 3t A &
55&8}71 A& Zafoln] IR LHIT 24 L 25)8 319kst QT Zafoln

2 871 % 79 29k

MEAHS M ey Sk

AT | 1ysC L377K_5F |CAGAAGCTGGAAAAGCTCA

A5 | 1lysC_L377K_5R |ATCTCAGAGGTGGAAATCHTTCGATGTTCACG
23 TTGACAT

M EHZ | 1ysC_L377K_3F |TGTCAACGTGAACATCGAAaaGATTTCCACCT
24 CTGAGATT

AR T | lysC_L377K_3R |TCCTTGTCGGAAGGGTTCA

ATCC130329] IMAE 802 3lo] AMT 22 L A AHT 23, A AHT
24 D M A& 259 o] E o] &3] PCRE 533131 o} PCR =712 95°C
off A 53-3F B4 T, 95°Coll A 303 WA, 55°Cell A 303 o] d#, 72°Cell A 303
=312 303 ¥k ‘J F, 72°CoN A 73 F3NESS Al Tl 1 A 3 lysC
frAAbe] Wol & Falo ' 5 ek 12919] 512 bp DNA ¥ 3} 3' sl ek 229 9] 522
bpe] DNA @& =533t}

25 5 712 9] DNA % %%Z%P_Eﬂﬂﬁ%k T 229 AU T 259
X glolM & PCRE 578 3F3 tF. PCR 2712 95°C ol A 55-7F Al 3 95°Col| A
30% WAL, 55°C A 30 o] d & 72°coﬂ A 60% FES 303 vHE3 5,
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[266]
[267]

[268]
[269]

[270]
[271]
[272]
[273]

[274]
[275]
[276]
[277]

72°CoN A 783 FERESS ST 1 A 377 A Folalo] ghol Ao w
A3l of 23t E T obA] o A& a1 8k WMol lysC(L377K) F 4=
F3}3H= 1011 bp2] DNA ¥ o] FZ it}

pDCM2 HE[(AHEH & 7, a7l F7iH & A 10-2020-0136813 %)= SmalS
) 3kar A7)0l A 45§ PCR AFH=(1011 bp)S- Smal A| 3+ & 4 A 2] $F pDCM2
W g e} 2155+ HD 2 7] E(In-Fusion® HD Cloning Kit, Clontech)E A}-8-3}]
FH F2Ye v F2YE A HE oo DHSaoll @2 d$ketar 2 H sk
& 7hualo] Al (kanamycin) 25mg/£0] 3E$HE LB AL A vl %] of] ka3l o
A7 LB Aol A et anE2 A [ty F2YE A8 F Soban =
FEW 55T H US 5981235 A)S o] &350 ZeAv =g 853519 a1,
HEA S & lysC(L377K) A A 7F X 3kl b E7F 2 2 ¥ pDCM2-
lysC(L377K) A =5 # & A 2st vt

Al 2HE pDCM2-1ysC(L377K) W E & A A o] 320 4 A 215 15 KCCM 12634P
AmetB AmetY °f] 7] B4 0 7 &2 H 3hsha1, 22F wal A& A X QA A
ol A 1ysC FrA Aol w72 d LB = Wol 7k k9l e vluhd| 25 = F B &
KCCM12634P AmetB AmetY lysC(L377K) < =53}t 32 @ QL E| = W o] 7}
SE FAAE AT 22 7259 o] W E o] 88 PCRE T A&
&l oFA A 1ysC F- AR A D vl E Fahe] HE gl it

A 3-4. WA Z FHAR NCgl0959 2&E 75 A Z -1

O-olE TR AA AN SoistE Aste] AAld 1-16]4 Al 2H¢
pDCM2-ANCgl0959 M B & A A] o] 3-30] A | 25 5 KCCM12634P AmetB
AmetY lysC(L377K) o] A7] "W o2 FAASsba1, 2xF wxf 342 A A
AAA el A NCgl0959 #7271 A =¥ KCCM12634P AmetB AmetY
lysC(L377K)ANCgl0959 <= =53t 3 tF. NCgl0959 A 2he] &2 o] =
AT 89} 92] ol n & o] 43 PCR F NCgl0959 A A7} B 24 3} 5 %)
%2 ATCC130329} vl alsto] &5 gelstdet

A Ao 3.5, WA A 5 AR NCgl0959 & #5 A &H-2

SR A olAl e E @ 25 2}o} Al (homoserine acetyl transferase, MetX)
Aok FAAE TFH8H7] ko] vs oy B o] 74 A2 f(NIH
GenBank)©ll A metX 7 2H¢] §1714 4 A B(NCBI &= NCgl0624,
MAM D 26)5 GRSk, oo L7]8te] ZEFE] FACIAIEE Fe oF
300bp) 2B E{u|d] o] ¥ -9 (F 4 Z = Shd oF 100bp) 7k 4] S-%3817] 918
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[278]
[279]

[280]

[281]
[282]
[283]
[284]

[285]
[286]

[287]
[288]
[289]

AL o)

Zefolw] (I s 27 B 28)9] ¢ wdkell BamHI Al g 5.4 791 & 4
198 T PCR 271 95°Col| A 5331 ¥4 ?— 95°Cell A 30z ¥
303 o, 72°Col A 90% T3S 303 RE&-gE 5, 72°Co) A 743k
TR 1 A merX H- AR ] T F91 1546 bp2] DNA T <
G539 o} pECCG117(KR 10-0057684) ¥ E] 9} merX DNA ¥HH & 7|
BamHIC & *] €] 3}31, DNA A3 .45 o] &3to] 2% & Frddor
ZgAn =2 853519 a1 o] & pECCG117-metX WTEF B 613t} Zeto)
AL sl & 89 gk

W

“a

®!

S o
Mo X &

ox
A

B

5 o
3 <

of
o
p

rb]o

ok ol
P

2z %

[3£8]
AdHs | Ed Al
HMEAHS | metX F |GGATCCCCTCGTTGTTCACCCAGCAACC

HMEAHE | metX R |GGATCCCAAAGTCACAACTACTTATGTTAG
8

A2t pECCG117-metX WT ¥ E] & 3-30)| 4 A2t H 5 KCCM12634P AmetB
AmetY lysC(L377K) 2 2 Aol 3-40] A A 2}l 5 KCCM12634P AmetB AmetY
lysC(L377K)ANCgl0959 o] 247} A 7| B~y o 2 wela &

Zhrtol 2l (kanamycin) 25mg/6E &H-R-gF ADH wl A of) Edksto] Z47; 3 2 d 3k
KCCM12634P AmetB AmetY lysC(L377K) /pECCG117-metX WT 2 KCCM12634P
AmetB AmetY lysC(L377K)ANCgl0959 /pECCG117-metX WTE & 53} ).

A Ao 3-6. 0-otAE T R2AF B4ks H7}

A ) 33 WA 3504 AL 2750 0-oLAE BRAY YA5E
W] 53 o}l sk e W 0 2 Wl Fahel W%l F O-okiE BE AL
.

712 v A] 25 mb-S $F-R-3h= 250 ml ZY-vhE ekl
1% ©](inoculation loop) 5 &3} aL, 33°Cel 4] 20 A| F &<t 200 I“ng—e'— e
Hj 3t HPLCE o] 831 O-olM e TR A 555 #4353l o, 4l

FEE ¥ 93} Akt

<O-ofAl " S E AR ALk A (pH 7.2)>
X5 30g KHPO,2 g, 84 3 g, (NH,),S0,40 g, F] & 2.5 g, CSL(Sigma) 5 g(10
ml), MgSO, + 7H,0 0.5 g, W %] 2.1 400 mg, CaCO; 20 g (-7~ 1 2l H 7]5)
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[290]
[291]

[292]

[293]

[294]

[295]
[296]

[329]
Strains O-AH (g/L)

KCCM12634P AmetB AmetY lysC(L.377K) 1.30
KCCM12634P AmetB AmetY lysC(L377K)ANCgl0959 1.69
KCCM12634P AmetB AmetY lysC(L377K) 2.10
/pECCG117-metX WT

KCCM12634P AmetB AmetY lysC(L377K)ANCgl0959 2.73
/pECCG117-metX WT

1 AT A7) 393 ol thET F 9 KCCM12634P AmetB AmetY
lysC(L377K) & W %A] O-oFA 2 T EA 79| 1.3 g/L 54 = ™ KCCM12634P
AmetB AmetY 1ysC(L377K)ANCgl0959 % A] 1.69g/L.2] O-o}lA e T XA o]
A o] g2 giv] 130% YAteS Hol= AL gRlstaln).

g KCCM12634P AmetB AmetY lysC(L377K)/pECCG117-metX WT 55
Hl k&S 74 9-2.10g/L2] O-o}AE TR A o] 24 ¥ Q) o KCCM12634P
AmetB AmetY 1ysC(L377K)ANCgl0959/pECCG117-metX WT Hl| % A O-o} Al &
SR A- o] 2.73¢/LL 2 KCCM12634P AmetB AmetY
lysC(L377K)/pECCG117-metX WT w5 thH] 130%2] A4S B3-S
gl

webA], O-oF A E-L S XA Aikso] FofE ol A WAl A fH 2t
NCgl0959 A< B 5243} A 4] opu| At e] ks & F7F= A2 =
01£LE :g]-o] o]—oit}

|3oke] GAtE & &9l 1

e aLA ThE A A9l e R A Al

JthE A& olaf g 4= o1& Alolt). o] 9} H sl o] Al A 7] &t
58 2 E o olr g4 % 1 Al o] ol 31 0 2 A

sheh, ¥ Z 9o W= Y] A AT E $E585E 55

9] Wel Je)u 157 o el B vE Wl Y

H et B Ede] ol 23 = Ao FA Eofof g,

o e
o
o, p
ol
rir
o N

of
=i
DY

—_
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1% 4]

[7d 73 5]

[7d 73} 6]

[°d-1-3+ 7]

(1% 8]

1473 9]

37

GNAT 2 2] N-opA d Edl 23 ehopa] whud g o] o3}, O-obAlE
SRA Absg 7hA = Lt e R & A E

Al kel A, 371 sefvlehe el £ & A= 2l o %
=EFEE QL AL, e dlutH el £ =

A 13kel o1 A, 371 GNAT 3 2] N-op A e E @l 2~ 5 efob A 3=
AT 19 opr] mat M AR o] Fol Xl el A1, e vl e 2 &
Sy E,

A 13l A, 7] oFgh= 223
A=

Aol oA, 7] v MEdi s 29 8
A, Zevate el & v A=

A1ahe] QLo A, A7) H B 27t Lo E] 9. y1/3E =) 2 o}u| w-at
W&t YjeH @2 g o] Zhshd A, Levldtel g & v A E.
Aeell oA, B7] v ES AIHE 109 ofv] =it o] =€
A, e vdbe el & v A E,

GNAT 2 2] N-opA e El =3 ehopa] whwjd 2o oz}, O-obAE
SEA- Asg 7HA = Zedlete el R & v =S A ol A

i FatE Bl S £88hE, 0-obAE SR A- o] Ay

GNAT 3 2] N-opA d Efl 25 dhopa] @l &4 o] o5}, 0-oFAE
SRA Abeg 7hA = et ] S v =S WA ol A

Al st Al

A7l M gFE AT B A 25 O-obAE S EAIRS AtekE
oA R

71 0-obHE S RAFE LA o R %
L-#) 2] @ o] A2k i,

A}

(o3
2
[-'O
K
L)
=
=
o
Ach
o
b

-

o>

i4
N
R
jiea
L
Y,
b
A4,

—

<

get= GAE 296k

.



