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Molecular Cloning and Characterization of a Peroxiredoxin cDNA from Cell
Cultures of Sweetpotato
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ABSTRACT Peroxiredoxins (Fr¢) are a large family of peroxidases that reduce alkyl hydroperoxides and hydrogen
peroxide. A cDNA clone (referred to as swPxl) encoding a putative Prx was isolated from a sweetpotato <DNA
library constructed from suspension-cultured cells, and its expression was investigated in temns of stress. The
swhrx! contained an open reading frame {ORF) encoding mature protein of 193 amino acids with calculated mole--
cular mass of 20.8 kDa. The predicted amino acid sequence of swFrx! has two conserved cysteines that are essen-
tial residues for the reduction of peroxides. k showed high amino acid sequence homology to Prx I F of Arabidopsis
(77%) and putative Prx of rice (72%). RNA gel-blot analysis showed that swFrx! gene was expressed dominantly in
leaves among intact tissues, and also highly detected in suspension-cultured cells. Interestingly, the level of stwFPrxl
transcripts was almost the same regardless of the growth stage in suspension culures. Furthermore, the transcrip-
tion level of swPrx! gene was not significantly changed in response to various stress treatments such as wounding,
extreme temperature and stress-related chemicals by RT-PCR analyses.

Key words: Cultured cells, environmental stress, {pomoea batatas, peraxidase, peroxiredoxin

ErgE £33 AT e AEZAES 2 o8
A Ed A 01257 98] 2714 AEE superoxide dis-
mutase, catalase, peroxidase F3 Z+2 FHbabEA- 8 ascorbic
Edkd ¥& Adsle 288 ooke ol fAUEE 7} acid @ atocopherol T2 AEA HIEEHE o] Fo|zl #
o=y HZAWs e AEd A izttt 53 & AE|EE 25313 3} (Allen etal. 1997; Raoetal. 1997).
AREH A ZAHE HE WY superoxide radical, hydrogen Peroxiredoxin (Prx) Al EE 2 & 222 22l
peroxide, hydroxyl radical &2 Thekst A4k (reactive oxy- 254 027|174 B AEA $ASH= peroxidased] g
gen species, ROS) o] A=Y o] 58 Al X el A AshAREd FHEH, A fral g Fidsbrd (hydrogen peroxide), alkyl
2 (oxidative stress)S 28T} (Asada 1992). #c}el ROSY hydroperoxide 2 peroxinitrite =2 7|2 E AMEshe FE38HA
ofgt Mz AskieEd s A 227 g4 HAY Al F1s 7152 3, cofactor 2 &0y BESS )R] &
= HellA 2 peroxidases} -FEdT} Prx= ZBHA 0= f
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ot} (Dietz et al. 2002; Horling et al. 2002, 2003). & ¥H#A I8
£ 1-Cys peroxiredoxin (1-Cys Prx) © 2 2FA| oA T2 F=
F = om, HdoE olFsly FFale ALE U
A 9t} (Lee et al. 2000 Stacy et al. 1996). 2-Cys peroxiredoxin
(2-Cys Prx)= 2719 cysteine 27| 7= DFL =, H=A
= o]FH AstihEd 2R AP TE Bl 7
=2 %t} (Baier et al. 1997; Baier etal. 1999; Cheong et al. 1999).
A WA IEL type Il peroxiredoxin © 8 & &, W&, of 7] A
4 Z57 FoA B AEd, §24 2 nEIZE
oz olFHe 75T A2=Z A ¥ HA 1FE
Prx QF o772 bacterioferritin comigrating protein % N-2-¢t
opp| 4l Ade] fralsitiy @A dFolth (Dietz et al,
2002).

25 Wk Ezs £ 4hElAEd A ZheA wikE R )
oY AR AE sHsblry |7 2 skbksledsy] A4k
d F& AEE et AASE Z7a iR EE 0%
Bl guaiacol-type peroxidase (POD) A4kA A2 &3 d} 9)
05 (Kwak et al. 1995), ©| 25 1052] POD cDNAS 27
st I BEIAS B8 df Stk (Huhetal. 1997, Kim et
al. 1999; Park et al. 2003). 55| T}eksh Aslmedse] o5
o] 7451 fods SWPAZ TETEHE 7dsl (Kimet
al. 2003) BRAEd A YA o84 2 B3P A4
= 98 4gE AEZFT Jhde] o]&3k Sith (Choiet al
2003). B Ao de Y7rl WA EERE gy BS54
| F312F ®2lste FFol A DA Prx 1A} (swPrxl)
o BATAA 2Ed 2 g BERAS 2ARE.

CEREIT
ERT

B ool Alad o) wjekd I (Tpomoea batatas L.
Lam. cv. White Sta= POD 744} A E=e]t} (Kim et al.
1994; Kwak et al. 1995). ek 2= 149W F7)|E 1 mglL
24-D& 30 g/l sucrose?} fH+E LS (Linsmaier and Skoog
1965) B #] 50 mLo] S &= 300 mL Erlenmeyer flaskel] A
ZAZF 125 FF5K 100 mpme] 25C defoll A v gk}
gt Age] Aeg HeekEE A & 05,5,11,14,20
dof| WP EE el fAHio] Basias el 4}
Eslith Aol Ag g v AlEA = SddA 1718 &
2 AAZ YoM A HA dE 2EdS AP A5
nAds 9 (immature leaf)2 H=HH 3 HAY T HA o
22 gAlo] gHs HAA g Ay ALE AR,
A=gl ¢l (mature leaf)-> <350 HAY dF HA do= &
A A&y iy ol g AS AREshath As
w2 3o = 324 MS (Murashige and Skoog 1962) 7|2l

A A ola £ g @7k A AEA S AL A, 215
o AthE 19 7H4 02 23249 92 $8sl apical shoot
& A2 F AEET WA o)dsls WHOE HEEY, 24
27 ke BT 25, 168417 RS TR o] R
Aok 1704 A2 79 2849 F7= 12om 7} e H
81074 &5 Pk

POD probe 2! ¢cDNA library &|&

BYH POD thAbEAREH Y] op|x4t A€ (Huh et al.
1997, Kim et al. 1999)Z 5} 222 2] primer (5-CACTTCCAC
GACTGCTTCGT-3, 5-ACGAAGCAGTCGTGGAAGTG-3)5
A 2elal, cDNAS T2 2 PCR ¥heS 859k PCR ¥}
o8 olfgl e FALZ WoyckE THNUR (94T 18,
S3C 1R, 72°C 15),450~1,000bp D 0]8] 553 PCRYFZES
pGEM-T easy vectors (Promega, W1, USA)e| E24d319t) 2}
258 GUIMES el 23, 2T BVE 3= POD H
ZlMEe dRdS BlslERY ©]F cDNA library®] A~z
P32 47 probeE A2 ST (Park et al. 2003).

cDNA library= vk & 209 ¥ debu k| 25E total
RNAZS EZ353, o] ZHH poly(A)+RNAS 2o ZAP-cDNA
synthesis kit (Startagene, CA, USA) 2 Uni-Zap XR vector = ©)
35l AZsEh 4 probeE o] €3)] 3P| 23 AF
Zd &, 357 dlwdel wel postive cloneS phagemid %
HE 23 FUlMEs skt

Southern & northern 244

k] genomic DNA+ Dellaporta & (1983)2] 2o 2
callus ZHE FE3}d EooRI, Hindll, HindIll (Roche, Manheim,
Germany) 3% A aELE AT F,08% of7}=~ A A
oA A7|9E3t Zetaprobe GT membrane (Bio-Rad, CA,
USA)e]| bloiting 3} Th Blot2 Prx ¢cDNA2] 3-untranslational
region (UTR) £ & F o] &) P labeled probe &}
hybridization 3}%3 T} Hybridization-2 65T 3} 0.5 M sodium
phosphate (pH 7.2), 7% SDS, 1 mM EDTA 240 2 2854
t}. Northemn 542 8 RNAE 4 E424E LiCIH (Nagvi
etal 199810 & FE35)] AL&spon, 70CTH|A 1587 €
A ZE WA E 50% formamide, 22 M formaldehyde S 285}
= L9 #7)1%9E 52 Zeta-probe GT membranes] blotting
A7 o Hybridization Z=71-2 Southern =73 7o}

AERA HE
A 8 osaE AgE Ag Aedc 2ddA & €3b

A2 AAE ol EsE T AAT felA Al A 2EA S
needle puncherZ =7 A2 sk93 (Hub et al. 1997), methyl



viologen (MV, paraquat)-= .125% Triton-X 100 &< ¢] 50 uM
TEE 59 AHA AEA Erbske Aelg3n} (Kwonetal.
20023 HyO, (440 mM), NaCl (100 mM)}, abscisic acid (ABA, 100
M), salicvlic acid (SA, 100 ubD, methyl jasmonate (MeJA, 10{
) A, HERE A HA Y] gls AFHse 2] A
£ 30mL-2 F& 50 mL Falcon tubesl] 25°Cel 48417+ F<}
ATk Hy0,8 NaCl el g 272 BdTs
AeFd 7, ABA, SA 2 MelA A 2o 0.1% DMSO £ 2
=T AEET A 2 &A= MS 7| Bu#A] o
A g @7k A 7w A EAE olEEsE=d, 71 A
Z7AdA Yehes bx A BHS 24P A9
o AEAels 4CAA 487 Bk FEA T 37TCHA
1277 ¢ = &89V MYFTE F HE APl dE
SHC e REsith

ST 52

HYw APl AR AFE Pectobacterium chrysanthemi
(KCTC 2569 =, 34w} 27| 2 o] TS #LA7]=
Ao = 4eA 9ok (Clark and Moyer 1988).97%2] 273 18 mm
ol 27} 9 A 13x10° cellmlo] HEF P SFHS
Z Mg Widd S BF 5, F RNAS £33} northen
E40 AMasher,

RT-PCR £

B dre s 70 swPxd 8712 mRNA 28-S B
7] 45} RT-PCR kit (Gibco BRL, Eggenstem, Germany) S AHE
39k 2 use] RNAE SGAAA A cDNAS T4 &, swPrx!
o Fo]&el primerE ©]&8h FHAY 3-UIR 55 55
st #Fe BT FEA dwdel we THdsEd A
mRNA 25 B35 4g T fZTEHE acting A&
39 TEPCR ¥ha-& F 0.2 48] ¥h3d (2F 2040 ng RNA)
Wel, Bairbd mRNAS 1.5 4.2 5 mM MeCLl, 5 s 10X
PCR-buffer, 1 @2 10 mM dNTP mix, 1 ul2] sense 2 anti-
sense primer (Z} 10 pmole), 1 @8] Taq DNA polymerase (1 U/
), 22N SR TEsKATEPCR 552 94T, 585 7)
A Z,94°C 30E,58°C 305, 72°C 3059 Wovce AL E F)
Wy, A7 dhEE (20 WS 1--15% agarose Aol A 7|
T = Flslth

PCRES A8 swPrxl 473 50189 primer= 3-UIR &
E HelA tA¢15l 9 Y, sense primer (5-TTAATAATGAACT
TTTGTCTA-3) 2 antisense primer (5-ACTAGCTAATGTTTTT
CITCA-3)E )&% PCRY|A swPrxl 3-UTR U2 180
nucleotide (nt) o128} 4-&-5 B8}

DT O} W2k Z0)A Peroxiredoxin cONAZ| 22| 2 &3HEM « 137

DNA ! EfHE Ag2A

AREE F971 €S Blast 243517 (http:/fwww pdrere k),
= gGrujge] HldE Clistal X 2} Genedoc == 732 0]
sl syt e e FAF (ph), EA4, signal peptide
Zo] =& 93], ExPasy (http://www.expasy.org/tools/) 2}
PSORT (http://psort imsu-tokyo ac jpy= AHE-s95ETH

2% 3 n#@

swhrx1 §AAR| 22

Frly ez 2HE 22g cDNA libraryE 570
probe 2 AT 3e A lbraryZ5E 1kb7} W positive
clones2 2187 &8 3}% ). 2} positive clone Sl T gt 474
g et balst 4 B3}, 72 FoAM 207)= POD FHAk}
=& 4548 e 7, 17])E ascorbate peroxidase (APX), 7
¥ 7= Px 787E FEske A0 Jehdr) (Park et
al. 2003). 27 H Prx cDNAS swPrxlE 993y 2 39
A= swPrxl frEizel| el ARt 7l=s) it

swPrxl cDNA+E 866bp Ao 2, 1937) ofn|=4lo 2 W
= ORFE 7K 9lom EATRE 208kDa,pl 3H2 8722
23Uk swPrxIE 8§16 7 1064 ofn| it 27)e] 254
2= BEH cysteines 7Y AT (Figure 1). #-78 ofn]
b €& NCBIs|A A F5he Blastx T2 295 o4 5}
=9 9y opudl qEdf A4 vds § FH
(Altschul et al. 1990), 2} &4 &} type I Px 2 glel|g]ojo] X
A% Prxst HTH 152 FAHGD Figwe2). I 3 7]
A (Arabidopsis thatiana)®) Prx 1T F (Atg06050) K= 77%
(SAVE 86%), B (Oryza sativa)®) Prx (BAASSS30) = 72%
(H-AHT 81%), Brucella melitensis®] Prx (gl 179877392} =
45% (A e 39%), Agrobacterium tumefaciens® Prx
(NP 531479)%5= 43% (b 58%)9 4545 Jehigt
(Figure 2). o} 7]73th o] PrxITF 2 W ] Prx3} Z-U3}A swhrx!
Dl E L | EZCE|e)Z tageting® A S Z & AEE signal
sequence (354 opleAt AVNE AT Yo} HETE Ho}
dx APz FESE G922 20 F A

swPrx1 $8AR| Southern E4

0 A swPral A2 copy 5 Felslr] 4
o), swPrxl &) 3-UIRe] %3 So|52 471 E2 probe
Z AH3} Southem 412 AT (Figue 3). ¥ A
ZHE B8 genomic DNAS EcoRI, Hindlll, Hindl[Z A7)
51Y, E498H2 2 washing2 high stringency 742 2 47
slAt}. Autoradiography B, 2t A FE L lane¥E 37) & 2
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FRAE
& iR

71#] hybridizing band7} 1A}, Tk swPrxd £ L
“Fut genomed)] Bt o]} EA)¥ 15 i
o (U] 7)7% ThE bande] swPrcl ¢} multigene family
2912 ol j@ Fpeh Al Aol swPrel o) -
g UE dRe BAE verle AR

% 3% el

2

E

TUETETTGVCICINNG G &
LT ®
SOGACHCGATEETEMG CANTECTCACAGGTTAGSTCATACECATEGUTTGEACT 120
AT THYNPYUNRLRS Y A5V NG
BSGTTCORALCTGATCTERICGOACCOANTOCCTCTETCCAGAMGCICGETETTUCE 180
Dt 18 va PN asL0KARSEDE
CACTTCTOOACTACCOCTICAAGICATCT TEAMGGRC 1A 2480
6383 NTFSTTPLEKDLFKLSGKEK
FOTTOTTATCTITGHCTICCOGETRCATACACCROAGT TTGTTCABCOUASCATSTACE 300
VU LR GE P GAYTEVES LGP

FIGCTACHGATICATTEATSGTTTUIGHC MGG W TTGCRGGISATCIGIGT 360
KX K I BKFKSKGI DS ¥ 1§t
HCTBTCMTGCCEATATAATGUTHCTIOCCASEACCTICMGCAMBATEC 420
AUN B P Y TUNG S A ERLAAK DA
TATTGARTTCEATGETGAT TG COOACTITCOACAAGAGCTRIGACTTACARTTRY 480
PES Y 6D ERGSFRHESLDLT D
CERTCTGOTOCITTOCTCOHRATAL FICTGCATACNEAGCTERTGS 540
LS SHETSATY1IADGS
ACAGGECANGG TATTGAN! TCRGATTHCANGGTATCTE0T06 464 600
04K G LN E@APSDFRTSGED
TOTCATCTTRUACAGATET TWTMTGMCTT 660

(A
i CTAAECANTACTARC
TTTCECTITGTAANGC O

GTCTGTTTTATCTGG

WITCCRACIETE 720

ATTCH TATAGGGTTOCCATE 780
EPTGTIEN S RACCATTEN GO TOTTEAMCCAL LA 850
UM AN 66

Figure 1. Nucleotide and deduced amino acid sequence of Prx

<DNA, swPrx. from sweetpotato. The conserved cysteine residues

are indicated by letters within black box and putative poly adeny-

lation signal (AATAAT) is typed in italics. The sequences of gene-

specific primer sets for RT-PCR were marked by arrows. The

nucleotide sequence of swPrx/ has been submitted to the GeneBank
atabase under accession number AY206408.

Figare 2, Alignment of the deduced amino acid sequence of swPrx!
with those of Prx genes [rom other plants. The conserved residues
are indicated by closed box. Sequence data were obtained from Gene-
Bank listed and aligned using ClustalX and GeneDoc. (Genebank
aceession numbers of peroxidases are as follows; At3g06050 for
Arabidopsis, BAASSS30 for rice, gil 7987739 for Brucella, NP_
531479 for Agrobacterinm).

CPrxl] Fr4 A o3A] e
=9} (Choietal.

Aol multigene farily
1999).

2 5 oy Izt Sole] swhint RS

Rk AEA 9 (leaf, 1), %7] (stem. S)‘ﬂ‘“-t'] (non-storage
root, R), 4942 (storage root, SR)SF S1eMfobAl £ (suspen-
sion cells, Suyel 412} swPrxl $-A k) '%( > northern ¥-418
Felstgrl (Figore 4A). swhrxl £
S I A
st ot @7lel Mt A9 o ket (Figure 44). o)
7144 <) type Hl Prxi E |0, swPryl 3 A%
o] B& PrelIFi: Balol A5 ¥ale} 2¢159ic) (Horing
et al. 2002.2003). 28)1} 20917F #ehf e Aol M Yol
-

Ae] Sk fAbs gnie] WHg 4018 5 A% o
7k Sl Eeh o) r,']k;_l guatacol-type POD

vk APXIE e el o
= U =4} (Park et al. 7003).
swhPrxl frRA7F 4 }; 2]
g ZAks7) °lsﬂ sl Qal A4e YoM 4y
RT-PCR #4057 #3l &‘}91 w4

416} 97 A9

9 (mature leat, ML)

P
immature leaf, IL) &
S AME-EIOLT, A4 e
2z}t Figure 4B

o4 Mol A A
swPrxl $-772] mRNAY &GS
DAD T v A% ols] Lo)

i

Figure 3. Genomic Southern analysis of swPrs/ gene from
sweetpotato. Equal amounts (10 ) of DNA were digested with the
restriction enzymes EcoRI, Aindll and Hindlll. fractionated by
electtophoreis, wansferred onlo a Zeta-probe GT membrane and
probed with **P-labeled gene-specific DNA Fagments.




A e ALE Hepd o] swPmd A e 28 @A
27158 Adeel o277k A @A A dEsly SaS
e St
BE 7 wjd=e AEe B LEdE 2 E

of 3 S Jllg et *}E}}‘E?ﬂ]}“ﬂ] FoAA =R o
o ¥} %kH EE superoxide dismmtase, peroxidase 2] sHVELE
& FEAE dEe] sl fFedt (Kwak et al. 1995; Huh
etal. 1997). 329+ "]k 7|7F E<b swPrxl mRNAS ] ok
27064 o7 AL W gle 3 dEs JeEdigl
o} (Figure 4C). ©1= B-F2] peroxidase 15| ¥ F2 7|4
WNE 275 1 ddo] HeEoE == 7 (Huhetal
1997; Kim et al. 1999 F= t| 23 ¢] Fn| 23 FFo|t}

-

AEA MR TSt swPrxt FRIAR] 2
A, AE, 8, J8 Y AEd A B9 3EE =
st o7} 7] Z2AY AEG A e swPrxi2 Dok
£ RT-PCRE E3] A8t 484 A g2 = o
A, A MVAZE Heir s Q04 AR 2545 A
53 (Figure 5A), A& 2 723 g)o]= 7fellx At 2

Figure 4. Expression patterns of swPrx! gene in various intact
tissues and cultured cells of sweetpotato by northern analysis and
RT-FPCR. {A) Transcription levels of swPrx] In leaves (L}, stems (S),
non-storage roots (R), storage roots {SR) and suspension-cultured
cells (Su). 20 ug total RNA were electrophoresed in each lane, trans-

ferred onto Zeta-probe GT membrane and probed with *p.labeled
gene-specific DNA fragments. (B} mRNA transcription levels in
immature leaves (IL) and mature leaves (ML), The fist or second
from the top, un-expanded leaves were sampled as immature leaves,
and fully expanded, maximum sized leaves as mature leaves. (C)
Changes in the transcript levels of swFrx! in suspension cultures of
sweetpotate during cell growth, RNA was extracted 0.5, 5, 11, 14
and 20 days after subculture (DAS). Reverse transcription of 1-2 ug
total RNA was carried out and conventional PCR amplification
reactions were followed using gene-specific primers. Actin was used
as a control for equal loading. Reaction products (20 p) were ana-
lyzed by gel electrophoresis.

DFO} UYL Z o)A Peroxiredoxin cDNAS| 22| 2 LEHEM - 139

&4 (Faure 5B), H,0,, NaCl, ABA, SA 373 MelA 25
Hajre= AEAY dF7] FE-S sl A gHA
T84} (Figure 5C).

AAed B oMY swhrxle WEE AF F 0,12,40,
T2AZHNE ZAE T A e SR 2R HEA s} 29E A,
284 JE ZYshed 88 527 HEE WA Y

of thet wapAel A7} dvpy defd Yot swPri= A
Agle et olF wefslA| o] Frlsle AE BHEY, 0
= AZA U MV Al FAksk Yelsten, MV A2

W A F 487 ofsiA Rt 7P} Bl feEHE A5

% £ Sty SANATS DA T MV el
A dge] wizkslA vehA] g A&, Riccia
Shiitansel| 4 MV 22| 2|4l 2-CP (2 Cysteine Prx) 2 2b2] 2@
o] o} wekslA Skt 23 (Horling et al. 2001) 9} Fd ¢
ZoZg o]z, Aol homologueql 2-CP AhpCr} H,0, )
butyl hydroperoxidesl] tsf &+ Zrstar gizbel ¥h3-5 BSl

swPrxf

A
o Wy Mﬁ\ e

Figure 5. RT-PCR analysis of swPrx! transcript in response to
various stresses. A, Effects of wounding (W) and methyl viclogen
{(MV) treatments cn the transcription level of swPrxl gene In leaves
of sweetpotato plants. The third leaves from the top were wounded
by pressing with a needle puncher for wounding treatment, whereas
a 50 uM MV in 0.125% Triten-X 100 solution was sprayed onto
whole plants for MV treatment. RNA was extracted from leaves O,
12, 40 and 72 h after wounding treatment, whereas RNA was
extracted from leaves 0, 6, 12, 24 and 48 h after MV treatment; B,
Induction of swFrxl gene in leaves of in vitre cultured plants
subjected to chilling {(Ch} and heating (H)} stress. Plants were
exposed at 47 for 48 h and 37°C for 12 h for chilling and heating
stress treatments, respectively. Control plants {C) were culture at 257 ;
C, Expression of swfrx! gene in detached leaves with petioles of
sweetpotato plants were exposed to various stress-related chemicals,
Excised leaves with peticles were incubated in the presence of
H, 05440 mM), NaCl (100 mM), ABA (100 pM), MeJA (100 uM)
for 48 h. Distilled water (H,0) for HoOo and NaCl treatment and
0.1% DMSO (DMSO) for ABA and MeJA treatment were treated as
a control. Reverse transcription of 1-2 ug total RNA was camied out
and conventional PCR amplification reactions were followed using
gene-specific primers. Actin was used as a control for equal loading.
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7l (Morgan etal. 1%85) F= tZ2A 0 2 Fn|25 AHolh

71 eieke AEAS 4T} 37C A Aol swPrxf mRNA
o} W3 =AM 45, o] FEAE Adold A o
8] @ao] dgkS wha) g A2 =2 Jelsit} (Figure 5B). &
Ao A Atz Y (Figure SAY| 2+ O H|E|H 2
AwjA oA 2 7| ek AEH 2] 9 (Figure 5B tlZ=F
OelA swPrxl 827} & o 5= 22 89 ¢ 9]
Gk olE WE O dske] A= gujeke A #3e o)
8 swPrxi 877} okslA ddo] ZrFEE Yehls Ao
o} 2 Aoy &g 2L T AEdAE G4 A
A FAMNLEES FRAFE 290YdE BT swPrd
& oo s o] A FrHEE BelA] gste} (Murata et
al. 1992).

2 EA ZHE YRR R ded U 45 =
o 712 sEEES AYsty B 43, H0, @40 mM)Y
NaCl (100 mM), ABA (100 @dD), SA (100 @), MeJA (100 1M)
Sl thal swPrxl FHA= HE 2dHe| ZT7HE Bl €%
o} (Figuwe 50). |5 BAEL AE8AJA AH & 7H
Hog of 7] IFELS BHEEAFS ALE B
F=e1A sled olF BE A et swP! Ak @
FHobte o] 02 ~EdL A 2ASH nEIRE, o
4HA 7} @A AedA 29le] W] welA w2
= A% BaF= Aotk swPrxid vl 2 nEE
zelZ o] BEHE signal peptideS 717 o712 t2] Px I F
FHAE S0mMe] NaCl 22| 2 highlight ) 2]ol] &} 24
st} ellA] @gbsd| (Horling etal, 2002, 2003), o)& o)
Zo] wgo] R A AFLAEH A e 23] WEEHA 2e2
vepd o}

—
2

HH2IT M2 [0l CHEF swPrxt FRIRR| L

o) 7R A ER 2 1l ope}, A EH = BAHL
Z5H kg WeTd 2Eae] de] =E2HY Y3 oF
g AEA 89 Eo A8 oA AEhEe AEG LS F
wazith ole] W] A& takst TR FElELS o
Sl HHe e Aztsled £ dedAe 2l
E2W-E Fdsles HAE P cleysanthemi-S 0] & 5h
swPrxl A dds 2AEE o e 4 FEe
Al kS FF AL A2 F 2047k Y] swPrx 54
7} vty BEAZ 9] northern £45 stE=d, YT A
2 A% o] FEAE T2 MAER a9 g v A3
7R E iRk Walkry A 3= et (AF wlA ).

As BEZ} &8 Arabidopsis®] 725 A= o ZF 10
Al Prx fAAr} G, 0] F 8742 FHAr) $E

= Ao 2 ol=9r} (Dietz et al. 2002; Horling et al. 2002,
2003). 21842 FAAE A g H2HPeH o5
Ao g Gt AAHE 9o, ZF Prx HHAY AA

W 7lsel td 9= 77 A A8E E= koock-out
mutantS AL o] FHADAEA S WAL E S}
oF 2 Zelth

B dgea 7l Wizl Mgl E P HRAE
T3k F47 BEEN s v @ 23 £ Pl A
AR A WP A PO AR R
o) dde] AL @ A Ye A0E vFo Byd
A7t o Px UL Fs} 7R3 fr2hg 545 Jehdisi=s @
T ST swPrx! A7} AW AdekaEd R s A
HHLE Asle AUA BE 715S 7= daiA=
g drh 279k

H 9

Peroxiredoxin (Prx)-& & #4bstE 2 Aidslras 84
AFle AEAHAY @ g2 B AEA 4o~
sulfhydryl 47| 258 peroxide 2 HAE Aesle 925 +
gk B Ao e 2np de) Al =elq A=k
c¢DNA library 258 P& FEdle cDNAE EZ T
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