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A A1 ¢l 3: GSH1 C86 Zt7] Ho] 4 F

71 A A el 29] A2 EE GSHI @A o 861 91 X7} = FEFA] 2 A 4ke]]
8% Zlolelal whdsto] GSH1 T2 of 86 A A| 2| Q1 ofn] =4tko] T}-&
ofn| Ak & X3yl Wo| vl S Wb 5F L 5 AT R wpo] Al 2 Al #H] 4] ofj(S.
cerevisiae) CEN.PK2-1D 2 A}7} & wlo] A 2~ A @ 1] A] o}(S. cerevisiae) CJ-5
w59 Wo| dFE Al &tste] S FEA L Wik F7F o -5 Flstaa)
=g

Atk mol Al 2 Al el E] A of o GSHI whf o] 86 Al ~E|QlE of 27| e
2| 3hgk 755 A2}t 91381e] Lee TH, et al.(J. Microbiol. Biotechnol. (2006),
16(6), 979-982) =0l | A1 -8 12 5] pWALI100 2 pWBR100
Zefan =g o] ottt A A 02 CJ-5 9| genomic DNAS
58 (template) &2 3} o] T} -3} Zo] PCRS 7333 t) AL 5 229}
I 239 Zelo] & o] 83 PCRS =3 5} o] N-terminal BamHI flanking
A4, GSH1 ORF9] 7fAl = ¥ C86R W o] ¢z sl LS ¥ 3= GSHI
N-terminald # A D& G H 31, I HT 249 A DAH T 259] Lo &
0] -8-3}o] C-terminal Xhol flanking 41 2, GSH1 ORF &2 Z = 2 C86R ¥ 0]
4538 M-S E3H8H= GSHI C-terminal Y7+ A D& R o] F o] F
D& T (template) &2 5lo] A DH T 229} AWM T 255 o] -8319] overlap
PCRE T3¢t A7 8oH A Al ~H[lo] o} 27| o = X8k GSHI Ho| vz
o+ 5 3} ¥, N-terminal BamHI, C-terminal XhoI A 3t & A A -8 ¥ 3+8}+= GSH1
ORF A& gtr&tglth. 47| ORF A H-2 BamHI B Xhol A #] & U 4=
= 2] 8 pWAL100 ¥ E] o] 2 2 3}o] pWAL100-GSH1(C86R) ™ E] & #| 23191t}

3, CJ-5 79| genomic DNAE template 0.2 3}0] A EH G 267 A EdHE
279] 3Z 2ol & o] &3k PCR-E 3] 5}o] N-terminal Spel, C-terminal Ncol
A et a2 A DS E385H= GSHI ORF 52 = °]F 500bpE & H.5}a1 Spel,
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Neol Al g8 A5 A2ttt o] & L Al atE A2 g pWBR1009
22 3Fe] pWBR100-GSH1 W B & A 23} T}

HEAod ol =3 DNA A H S A ztal7] Y&l oA A2t
pWALIL00-GSH1(C86R) M E| & =& (template) O 2 5}o] A AH T 229} A AH S
289] ZglolH & o] g5l o} 27| Wo] 453 D7} KIURAZ A H-5

3£ 3H8= PCR 4HE S & 53131 pWBR100-GSH1 ¥ Bl & 9 (template) & &2 5}19]
MEMT 299 I E 279] Zefol & o] &3te] KIURA3 YU +-9} GSHI
TAF = o] F 500bpE E3H6H= PCRAME S 538 & ZFPCRAME S 5 &
EH] &= S. cerevisiae CEN.PK2-1D % S. cerevisiae CJ-5 ©f] &2 A 3} 313},
PCR-Z 95°Col| Al A Al 114 54, 53°CollA] A 3tahg 15, 72°Coll Al =334
kb 139 2702 F88t5) o g7 9] &2 A3 Geitz2] = (Nucleic
Acid Research, 20(6), 1425)-2 ¥13 gF 2] FolA ] o] E ¥ (Lithium acetate
method) S AF&3F3 T T4 2 02 0.D.0.7~ 1.2 A0 8] X A|EE

2] FolA Hl o] E/TE bufferZ 28] A% 3t 3, 4}7] PCRAHE-E 7} single stranded
DNA (Sigma D-7656)& 37 41 o] 2] & oAl ] E/TE/40 % PEG bufferol A
30+-7F 30°C, 42°Coll Al 1533 A A ol kg 3 cell'5-& §-2F4 (Uracil)©] 3£ 3= A
22 SC (2% glucose) agar plateol| A F 2 U7} B A w7px] wlj ko] GSHI C86R
Hol ¢t5 3} A D} KIURA3 A7 Bl E 78 & 533ith ol &
KIURA3E A AsH7] f18te] - &5 5 2m12] YPDOI overnight ¥l & ¥ 1/100
8] 3le] 0.1% 2] 5-FOA7} E3H% SC (2% glucose) agar plate©l] &= 23}o]

-2} (Uracil)nF# 7} Al A # S. cerevisiae CEN.PK2-1D GSH1 C86R H o] i~ 4
S. cerevisiae CJ-5 GSH1 C86R ¥ o] & A| 2}5}Qlt). o} 27| 9] of] 1} A
185 9] ol 2bo & X3 E GSHI Ho] g d & st = Qli= 4%
MEMS 23 2 A EHE 249] efolm o] 861 o} 27| I A D&
02 opu| = AbS I ot A E R X3k Zefol g o] &3k S

=
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Zzfoln

5'—-3' A4

F_BamHI GSHI1
(L3 22)

GGTAGGATCCATGGGACTCTTAGCTTTGGGCAC

R_GSH1_C86R TTAGCCTCCCTAAGGGACGAATCCT
(A LHZ 23)
F GSH1_C86R CGTCCCTTAGGGAGGCTAACGATGT

(A EH 3 24)

R_Xhol GSH1
(A LH= 25)

ATGACTCGAGTTAACATTTGCTTTCTATTGAAGGC

F_Spel_GSH1_DW
(ML 3 26)

TAGAACTAGTACTCCTTTTATTTCGGTTGTGAA

R_Ncol GSH1_DW
(A3 27)

GCTGCCATGGGAATAGTGTGAACCGATAACTGTGT

R_AL killer GAGCAATGAACCCAATAACGAAATCTT
(A LHZ 28)

F_BR killer CTTGACGTTCGTTCGACTGATGAG

(A LHZ 29)
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S.cerevisiae CEN.PK2-1D

PCT/KR2021/003617

Mutant

5

<> P A2 VPSSV r -—=<23ZUGOMmMXAXIm

GSH concentration

(mg/L)
26hr

86.0
109.5
103.2
100.7
100.1
995

97.5

86.4

86.2

Increase(fold)

1.00

1.27
1.20
1.17
1.16
1.16
1.13
1.12
1.11
1.10
1.08
1.07
1.07
1.06
1.05
1.05
1.05
1.01
1.00
1.00
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[147]

[%3]
S.cerevisiae CJ-5

PCT/KR2021/003617

GSH concentration

Mutant (mg/L)
26hr

2713

3

Increase(fold)

1.00

330.0
321.9

O I - -4 W T <N <CPP»P R VMU Z N

1.22
1.19
1.17
1.16
1.12
1.11
1.09
1.06
1.05
1.04
1.02
1.02
1.01
1.01
1.01
1.00
1.00

A% A GSHL B d o] 861 A 28212 THE ofp] it o 2 2§
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kA E GSHI @A & ¥ 3haki= 451l Ho) 27% o

F7hshe AL B8 5 U

ol & %3 GSHI @A o] 861H A|AH|JAS ThE olu] =4k o & %] 33l GSHI

o)A 7t FFERA 2 WAk s & A F7HA A
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[148] AA 4 4: G E Cys 37]7F S EPX 2 AHALEFo] v X &= 98k 89
[149] H| o] 24 GSHI ¥ A o] T} & Cys A7]o] Ho] & = &te] FFEFA] &
Arbs S Flste] 1 A3E F# 400 L ERN ST
[150]
[151] [%4]
S.cerevisiae CJ-5
GSH concentration
Mutant (mg/L) Increase(fold)
26hr
WT 2607 2 100
0.96
0.78
0.85
0.89
0.65
0.88
0.95
0.94
[152]
[153]
[154] 28] Al 86 Al 2~H|Ql o] 2] o] tFE Al 2|l A7 = FFEFX 2 AAkEE
7 A9E 7HA A Bkl e, 3|8 FFEFA 2 AAatEko] st e
e ST
[155] ol & Faf vhil A W) EA3F = A 2 AU 7F B FFEFR] 2 AakeE 71
B35 YEM = A2 o & & 5= St 3, B F ol A Akt Al -3k
GSH1 ®o| A 7} S FEFx] 2 At S715 el = A48 &l g 4= Qo
[156] FFEA] & A G, olo] AXE, FEE UYE, 5 L AskE
SFERA &, gAe ) dll s W E S a0 E 7hA = Al
SIS ZAAE S8 2B AR S AR, gIFE 2dE D ole
A 2o & F--83HA AFgE 4= Q)
[157]
[158] o] A o R HE] B Edo] &5l Ve ok IdAli= B & 1
A APgoly A4 B S AR aiA o2 FA A PR AAE
T Ath= A S o]l T = A& Aolt) o] e} T st o] Aol A 7] =gt
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E5E9e A FuAsE T4 2ok &9 wAR f8 59

= A % A

Al Aol A A 484
L R v I A7) o8 13 7,190
F5 330 C1 A AP weh wgE Q7] g S
(9-) 100-400
e BA
AEAZ ARY AR Adel Wa EA: | FA| ElHe] Rad FEulw:
Saccharomyces cerevisiae CC02-2490 KCCM12659P

II. #33 Jd9 49 R/Ee F7439 A

95 (o] %A WGl tisel the Aol EgHol 3ok
O shetm el 49

M oAlkE BRaael 914

(HEA x M)
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