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Analyses of the intracellular redox regulation in Saccharomyces cerevisiae
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EOS1, whose function is important for oxidative stress tolerance in budding yeasts
, was subjected to functional analyses. Based on phenotypic analyses using the partial deletion mutants of
EOS1, | found the important region for enzymatic activity in Eosl protein. As the results of gene express
ion analyses in EOS1 deletion variant, expression levels of many genes involved in elimination of reactive
oxygen species (ROS) were increased. However, the expression levels of ROS degrading enzymes localized in
intracellular organelles were reduced.

Eosl



B X C—19, F—19., Z—19 (GtaH)

1. WFZEBIA Y DY =

(1) & - AdniEE BT, BRI
BRBIERCEESZOHEA A N L RAZRIN
D, TOXI7ANVABRE FCIE, AlEN
TEILA R L AREL D Z LERBRENT
W5, BEREOERA N U AMMECIE, Bl
AR VAMUENEETHDL EEZHND,
{EA b L RIZKT DINECMED A 7 =X
PZOWNWTIE, b Ry 7 AKIERICEEE L 7=
RS % WD TR & 7R BFFED 7 ST D 8,
RERHLRENZFEINTND,

(2) BEREOER LA b L AMPEICEEE L T,
RIBIZE D EIEA b U A MEIC 2 DR RE
RHEBIE T £0ST DFFHT %47V, Eosl & 2/
7B NEARIZRTET 5 2 &0, N BUBESH T
NS H HPERERF IR b > TV D Z &R
BHOEMNERS>TND, S BICHIEN A — 38—
Z % v RO > TV 5 alREME b 7R
BENTWAN, FOWEIZIRHTHS, =
® Eosl # /37 B OREREZ I RT3 5
ZEIZEY, RBAREDZOHINL Ry o
A HIEERE O — DB 5T D & WIS
nas,

2. WHEOHEM

K W98 Tk O B Saccharomyces
cerevisiae DFEIL A kL APk IC EIE A
Fosl Z > /7B OB Z B & LT,
EOST TBAR T KRR EZ W TR 21T 9,
Eosl Z /X7 B OEE RN T 572D,
Eosl &% > /X7 B O RTET /a7 &l
W L~V & T3 5, F72 Eosl Z /%
JEDOEREICEHEER T I MRS 2R ET
2% 12 OIBAR T oy fEIR R 2RI K D fb A
kU AIMEDOEALZ G T 5, B LA B LA
M CD Fosl X XU EOMRERTIRDT-
WIZDNA~A 7 a7 LA 2K DBIE 1B
fiRAT 2 T D,

3. WOk

(1) /MEENDO L Ky 7 ZREORIE X,
el L~ U Tl D4 5/ 8
KRRk e Z o 73278 (eroGFP) %
W5, eroGFP s 1 & B A Rkk & £0S1 s
FREERICEA L, /MaENL Ry 7 2IR%E
DEFENZ DWW TN 21T 5, F IR R
D RIZE D HEER BT DB DN T
WX, U7 VH A LWERE PCRIZ L YBT3
HErTERELT,

(2) Eosl # > /87 1T 4 DO E @ EIK &
LY T ETHY . MBS N maE
81 O 3y b g S SRS AN o N U
REOMECTHL LHEESNS, ENEND
Mtk A KRR LT BB Bosl # X0 B &5
BIEZHA0MILA NV AESZHEEDR
B AL Z Lk, EofEks Eosl
BN EOKEEIZEE T 50IRET 5,

(3) B{EA b L AFEMETOBIEFFHIEL
IZOWTDNA~A 7 a7 LA ZHWTHAT L.
MR BLFRA T e 7 v AV ERGT D,
HARKBIZIZm LA b LA & L Cilig{bk 35
WL ZAT D,

4. WFIERE

(1) HZFEEERE £0ST & fnvRIBERDSERAL A
kU RTEZ M AR O, RN O R —o%
— 4 Xy RRWE L AKENEML TWND Z
CICERTAZENHLNE 2o (K1),
N TA— =L REREMLTH
BRI DWW THREET 272012, Eosl # >/
7 G ORI NRETAL TH D /NaRNO
R 7 ZARBEIZ D W T/NIBAR J3 7E T ik (0 ¢
KeH R EERHNTHT 21T > 72, DR
B, FOSI Z R L TWTH/MaRNofgk L
ROV R ERBAEN 72N ERBH BN E 72
S 72, EOSI B AL KA CHEIAN L T
BHA—=N—FF T Fi/MaiRIicHKRT 5 b
D TIEIRNZ E DRI T,

5

[ sb
[ SD+1mM H,0,

4+

3t

Relative fluorescence

BY4741 Aeosl Aizh2

X1, HfENA— =A% RED IR
BY4741 (BFATRIKR) | Aeosl (EOSIEfn+K
HER) | Aizh2 (1ZH2 8+ KABER) (220
T RN A—N"—FF T K&k RexF
LTI LT,

(2) #MfANTRA— =S % Rl bk

FEOIEHMBRENEML TW B JRFIZD
WCHRRET 2 7212, IEVERE BRE O /) iRl
Za— RS A58EFORAEEZ Y T LEA
LHRE PCR TR LT2e A—s3—FF T K
CALE—V 25 (SODI. SOD2) BL O &
S—¥2fE (CTTI, CTAD \ZHOWTRRNT 21T
STFER. S0D2 B X8 CTAI D&fnFFEEMN
RELIETLTWDBZERHLEMNE R -T2
(B12), Sod2 Z v N7 HZI har R 7T
12, Ctal Z U X7 B3~V A F v —AITF
NZIRTE L TWD Z &S EOST RIBFKAR
NTIE, 2 rar R 7oty —
LT DIEMERE O S fEERENR T L
TWARREMER ® 5,

(3) S bar RYT7TX~ULAF vV —AIC
BT DIEMEEEEFEO D fRERE MK T LT
BHAEREMEIC DWW THIEET 272010, A—rs3—
I RAORIEME (SOD 1EME) 12U TEEM
WZIRAT 24T o T2, ZOfER. Ml o SoD iiF
PEIX E0ST SBARF KABRE TIREP A TIRRIZ



FILARZICHEML TWAZ ERBELNE -
7= (KM3), ZORENSIEMRENS L
KEnsd har FY 7 TRHABIC A=
— 4% FREN EH LT AlEE%EN S
bz, 72, TNETODNA~A T
U A fRIT DFE RS | FOST &R TR TIT
A A R IZBE b 58 E T ORBENKT
LTWDZERHANERSTEY ., ~LDH
DT K D TEVERE S R R BRSO3 B
MHENEC WD AREME L E X BD,

1

e o
» @
—
JE—

o
kY

1

o -

So0p71 s0D2 Ccrri CTAT

o
~

mRNASEBRLEC eos7/WT)

(=]

2, TEMERR SRR SR OB E TR BLE
)4

18
16
14
12

0.8
0.6
0.4
0.2

Relative SOD activity

BY4741 Aeosl Aizh2

3, A== FF Y FURLZ -GN
D Ei

(4) Bosl # v /37 BT 4 SO E@EE &
O X7 ETHY . MREMIC N hiE
Bl Chmi A Fr D S BT/ —7
EROBETH DL EHESND, TNENLD
FEI A RIE L7 BB Bosl # /N0 E %%
BLEH 756 0BIEA MU AEZEIZON
THHTZAT o 7oA R, FEIEE mpE 2 RHE L
THEIEA N RITEZEE RS R T2,
Ll REEfER A RIB T2 L bR b
VAR MR R LT 2 LG, IRE @ E
0 Eosl X U /X7 BOMRERICHETH DL LE
26D, Bosl ¥ /7B LMD H B ¥
VX T E D Candida glabrata . Candida
albicans., Schizosaccharomyces pombe 71H>0
FUH STV D A3, FrIC B @ s o FR [
MEWNWZ LB Y Eosl Z o X7 EDiEMIC
EEBENEETHDH Z ENRBINT,

(5) EOSI Bin RIEMOERL A b L A5
TIZBT BB RBEEITOVT DNA <A
7 a7 LA &AW 8RR 21T o 124

B TEMHERERTEHEE IS D 5 BEFREOFBL
DEHAEKID L ER LTS ZERHLN
Lol (1), @EH XY bEELWERLA
FLRZZFTTWDTIZO, BEA N LA TH
HHFEI N EEFORBEELKE LA
LTWa Z el s N,

R, L0SI AT IAAMRICIB W TRMEA B LRI LY BHA T R B PRk
L0 b KRIBICHINT %R

Gene Fold change Descriptions of gene products

SRX1 4.91 Sulfiredoxin, contributes to oxidative stress resistance by
reducing cysteine-sulfinic acid groups in the peroxiredoxins
Tsalp and Ahplp that are formed upon exposure to oxidants;

conserved in higher eukaryotes

AZR1 241 Plasma membrane transporter of the major facilitator
superfamily, involved in resistance to azole drugs such as
ketoconazole and fluconazole

OYE3 5.29 Widely conserved NADPH oxidoreductase containing flavin
mononucleotide (FMN), homologous to Oye2p with slight
differences in ligand binding and catalytic properties; may
be involved in sterol metabolism

AAD4 4.82 Putative aryl-alcohol dehydrogenase with similarity to P.
chrysosporium aryl-alcohol dehydrogenase, involved in the
oxidative stress response

GTT2 351 i capable of imerization;
functional overlap with Gtt2p, Grx1p, and Grx2p

TSA2 2.06 Stress inducible cytoplasmic thioredoxin peroxidase;

cooperates with Tsalp in the removal of reactive oxygen,
nitrogen and sulfur species using thioredoxin as hydrogen
donor; deletion enhances the mutator phenotype of tsal
mutants
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