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ABSTRACT

Peroxtiredoning (Prs) are a superfamily of thiel specific antioxidant proteins present in all organizm and
involved in the hydroperoxide detoxification of the cell. To determine the stmactural organization of yeast Pr,
electron microgeopic analyeaiz was performed. The average images of yeast Prae revealed three different
structure, i.e. spherical shaped structure, ring shaped strueture and irregularly zhaped small particles. In
order to analyze the conformational change of yeast P by reduction and oxidation, Pris were subjected to
DTT and HyQj. In presence of DTT, yeast P showed a high tendency to form a decamer. Howewver, they
changed into dimeric or gpherical stmacture in the oxidized state. Here we also show lonic interaction between

dimeric subunits iz primarily responaible foryeast Pt oligomerization.
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o HEt Ae AlxAw wiE 24
S At 2 oo 3
t}, # 2 thiol-specific antioxidant proteingl peroxire-
doxin (Prz)7} A&, FE, yeastzs} X wlbga] ofs 4
Ex3e] Bos BF gloF(Chae etal, 1995), ] &4
= thioredoxins reducing agentZ3}: Hx =2 Halzm
peroxidase® iz g4, thiel-dspendent peroxiredoxin
(Bl Eo|d AMFEY whia)o|eh rs oz o,
I & peroxiredoxin (Prz) 2} #2]¢] A2 glc} Pz
F group &, N-7 C—terminalsl] Zt7} cystein 247 &
7I®%= 2-Cys peroxiredozin (2-Cye Prx)dF N-ter-
minale]| Tk cystein 27| & 7FA]= 1-Cys peroxiredoxin
(1-Cys Prx) &2 BF3F (Wood et al, 2003), =3
Frz¥ peroxidase T4 (ROOH4+-2e” — ROH+H,0) &
23 ROSE FAAFE 9E +U9 (Poole &
Elliz, 1996; Bryk st al., 2000).

Prx oligomers] Eel B % @F% A HuF
A1 22" torined] N3 AA0|AA mg=t wiHEH
oF, yeast Przel] o)t AF7F 2251 §lof (Harnis et
al., 2001; Wood et al, 2003). =2t Schroder et al.
(1998)2 A8 HFTFH 222 natural-killer—
enhancing factor B (NKEF-B)& HPLC gel filtration
4oz 43R e HAY
oligomer7} Z3Ee] glow, DTT A== 4HF &
e A e T 7Y oligomer =R 247
< Aetslot o|AE dimerzbs] disulfide B3 o =
oligomer2 517 k&S B «Fn =3t NKEF-B
Lt & FE oystein protcascﬁ] calpain®] active site
& maskingSt22A Fhepel] Il wWEgE 2o
tedc Kristensen et al, (1999)2 thiol-specific antiox-
idant protein (TAS; 23kDa)¢] ureas] =% WA (0~
2.8y W2 oligomerd] WE & T3 =44 dimer
=% B} wead] ¥} F2USH Bl
Z7EE ], OM urea =442 300kDa )42 =&
7tA= oligomer?t &#FS HPLC gel filtera-tion
olgeted Ryrslyict ofef A2 4
#2Z  dimerzh4] nonionic interactione|d FH23F
(disulfide bridge)e] ofxl o2 o ¥+ 2f#] olige-
mert $39E FEHA ek = o AN
o FFL peroziredoxind] T AT =, alkyl

chromatography
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hydroperozide®] reductase?l €22, human NKEF,
calpromotin 5% AFd FAES R HFc(Shau et
al,, 1990; Plishker et al,, 1992), ¢]2}3ke] €& Fo|4
AbE e i zle] Aol 4] oligomer® ZAE
< oA gelfiltration®] FIte = FAsT 512 ¥,
AbEl Ao s g Az WA = oo F2H W
g moleAld T A7 AR Aol wet
A B AFAe AARTAF image processing2
o]85ted yeast Prze] T2 ALEHEY Al w2
Tz #3E, oligomerzation®] 7|2he sl oA g
1=

Mz % e
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grophy 52 o145 e32e] Had ¢4 2e%
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alysiss} processing® #12) A2 AR2 A=t
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2. Image processing

AALHO] AARE S Leafscan (LS45, USA)= ART}
o] 1024 % 1024 pizeld- 20 pm pizel =7 (AA] object
4 = 038 nm)E A5 (digitalize)A] Zof Image
analysis 2} processing2 EM (Hergel, 199615 SEM-
PER (Saxton et al., 1979) 54 software packageZ |
Ll A AFE)A imageE 64 X 64 pixel
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o 2o TVeast Pre®| F2& W37 Holo
AT A A image processingZ oS3 £
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2 BM W correlation average® Tl o =3
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o)A 7 WAk G 2] Pl 7] Aoz A
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= 41} Top-on view?] image processing2- $]5] 409
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A dAEe
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ol-&5he] FaFet SepdE 72 (classification) =
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2 A# Human Prxe] T34 o$ A3
(Harris et al,, 2001), dimerZ. 4= 5714 subunite]
FodF decamerdS Fel & 4 gledoh Yeast P
240 hole (5} Sum) B4oz PHAe] 2of Ymop
& olF8, AAAL Z1E 14nmel e} (Fig. 10). Side-
on view?] imags processingS $3] 21873 HAES
M ste] 4] translation® rotationA]Zl & alignment
2123} Correlation average® double—dot _‘?_OJ:% 2
Fo, 271 H Hd] FEo dAEE B F2
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Dimer Hef&] Yeast Prz(Fig. 2a)e] 10mM DTTE =
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#2FE 5 gle v, AEHA ring FeH o
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Fig, 1. Diverse struchare of yeast—Prx complexes. a : Electron micrographs of purified yeast—Prx complexes were obtained by
negatively staining with 2% wrany] acetate, Scale bar represents 100mm. b~d ;. Correlation averages of yeast-Frx com-
plexas obtained after rotational and translational alignm ent, The spherical shaped structure hawve different diameters ranging
from 22 to 28 mm (b). The ring-shaped struchare with an end-on orientation (¢) and double—dot struchwre with a side—on
orientation {d). The diameter of the ring and the central hole were approximately 14 and Srm, rezpeactively.
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F, AEnAE #2 shgich Fig 204 By A=

| ring Hef2] oligomers -2 H]&(
30% vle) 2 HAE 5 e e, ¢ AL 3
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Fg. 2, Conformational change of yeast-Prxe by reduction and oxidation. Electron micrographs were obtained by negatively
staining with 2% wanyl acetate. Scale bar represents 100nm. a: Before treated with DTT, yeast-Prxz consist of dimer or
fetramer, b ;. After treated with 10 mM DTT, yveast-Prae showed decameric situchure, ¢ @ Affer freated with 15mM HaoOy,
yeast—Prag showed dimeric structre. d @ After treated with 15 mM H, O, overoxidation, yeast—Pris showed dimer and

spherical structure

< o]&5lT giof (Wood et al, 2002), 2-Cys Prz&]
- oligomerization2 ionic strength®} F2 pH, 32

T =2
Mgt o] & m Cat™t o2 y=d FAHe] nud

3. pH, SaltZ} Yeast Prx2] oligomerizationd|

2-Cys Prx oligomer S-A41+f| o3t 7%= gel filira- vl ¢lo} (Kristensen et al., 1999; Chauhan & Mands,
tion, light zcattering®} analytical ultracentrifugation & 2001), AEEA Alefs] @E oligomerdef2] wHE
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Fig, 3. Effect of salt, pH on olizomerization of yeast-Prx complex. a~b ;. Electron micrographs of yeast-Pra complexes were
obtained with different pH. panel 1 pH 7;panel 2 : pH 3;panel 3 : pH 10, ¢ Electron micrographs of yeast —-Prx complexes
were obtained i the absence (panel 1) or the presence (panel 2) of 1530mM NaCl Scale bar reprezerts 100 rm.
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(Fig. 2) |4 B> A4, monomer?ts] *& ZHe2
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