T

Al AW FE BRI FE R PFLP (plant ferredoxin-like protein) %
1] DR AHEEE Y R YL (You et al., 2003) - AE
@ﬁiﬁéﬁﬁ%éﬁﬂm{ﬂ?’tﬁfymamx microarray BRI B UEH
5 (Erwinia carotovora ssp. carotovora, Ecc) 7 [a$17{H7FPFLPEEFE R
A » MsrB7 (methionine sulfoxide reductase B7) FELRHYFEIRE I HNZY
10 1% o RO — 20 E UL EcH EF A AU H (BT~ ERR (WT) HEFTE
ERT-PCR (Quantitative reverse transcription polymerase chain reaction,
q-RT-PCR) 43T » 4552283 MsrB7 ELRIAE W T 7 R ECC a4 i
IR, - AHHFE S HENIMSrBY ] B2 2 BRAE VIR s RORERH - Ryl
sl TR > B TR EETE P A (H 7~ HIMSIBT (AtMsrB7) LA - SliFE
CaMV35SEE) v~ Z B » (i A £ EEIRPIREHYMSIBT » R K&
TR PRI AT~k WEETE AR AT T U AE JTHY AR « AN
JEEERGERBEURMSIBT BIER (MsrB70X) #f )X Ecchy Rl BLi S ]
EHIX] (Methyl viologen, MV) Ky BEANBHEIE M2 & - 4&EFHDAB
(3,3-diamino-benzidine) HYZLta4EER T4 > MsrB7OXEEE R HYH,0,
ZREWWTHIRE MK BUREHERATEFRROS (reactive oxygen
species) HEMEIE S o ELEX =FEROSKEIRAE REE 25 MY B Bhdd SR A
7> MsrB7OXEEE £ (A peroxidaseflithioredoxin reductasefy); & 4 BHEEEE
Tt Ticatalasef E PERIFREESE(E o AHFFE A H]q-RT-PCRAZHIEE
TR 518 R B TR H B AR R AR BB » G5 RSFBMsrBT BEE R
1 > SA-dependent pathway [#J%:R/EHENPRL « WRKY70 E1PR1 <51
TIREIHREENN - Gia D ERRGE RN > FrERIHMsrBT ]
NIFERRESECCil 14 < R A rT g /248 RS R A 2 ROSELE AL
SA-dependent pathway U T HIZEZRY, © 5551 » AT 7SS EIE PR



PR T REM SZEccHIRRELZ A1 - JRAEM A2 A Tt (Ralstonia
solanacearum) HYJEi: o RELFRFERIIMSIBY ZH[A > A StEYIE A
(b5 K 22 /) R A B E HY 20 L 1



Abstract

Previous studies showed that Arabidopsis transformed with sweet
pepper ferredoxin-like protein (PFLP) gene exhibited a resistance to Ecc
(Erwinia carotovora ssp. carotovora) infection (You et al., 2003).
Subsequent unpublished microarray analyses of theses transgenic plants
found the transcripts of methionine sulfoxide reductase B7 (AtMsrB7)
increased over ten folds upon Ecc infection. Our results of quantitative
reverse transcription-polymerase chain reaction (q-RT-PCR) analysis to
wild-type Arabidopsis had showed that MsrB7 transcript was primarily
present in the roots and its expression would significantly increase after
bacterial challenge. To investigate the function of MsrB7, transgenic
Arabidopsis plants overexpressing MsrB7 (MsrB70X) have been
generated, and these transformants did exhibit substantial tolerance to Ecc
infection. Moroever, DAB staining revealed that after pathogen and
methyl violgen (MV) treatment, MsrB70OX plants accumulated less
hydrogen peroxide than the wild type. Two ROS-removal enzymes,
including peroxidase and thioredoxin reductase, displayed higher
activities in MSrB70X than that in the wild-type plants. Furthermore,
several genes involved in the SA-dependent pathway, such as NPR1,
WRKY70, and PR1 were up-regulated in the MsrB70X plants from
g-RT-PCR analysis . According to these results, we suggest that
overexpression of MsrB7 in Arabidopsis might enhance the tolerance to
Ecc infection via elimination of the hyperproduction of ROS and
activation of the SA-dependent pathway in plant defense mechanism. We
also observed that MsrB70X could resist Ralstonia solanacearum
infection. Thus, our data suggest that overexpression of MSrB7 in
Arabidopsis could enhance transfenic plants tolerance to oxidative stress,
and lead to the tolerance to the infection of at least two bacterial

pathogens.



A S

TEFESE b §F R AN B R S EEY AR - 14
LA A EAEOMN S A4 T B8 BRI - N EBRES T » HivE
RULImzERCRH T > BhET - EEBONSIE =88 AL ERZSET @ M
TEE R e B NS M - SEC AR —F/ S E - 1942 4
FAERS A s sl IR Ry /K R i S A g e 1 e 2 » 2B KA R U
R RHLT - RZ MY ABEYE _—HE 2% (Food and Agri-
culture Organization of the United Nations, FAO) «

TR FUEARAHAR (FAO) 1t 2007 FHVSETERHEDR » ERIE
BREFEIA 8.5 (M ANRNHIEIRAE « Mt E4H4% (World Health
Organization, WHO) #E{5 - 2 2050 4 > 55 A 8RRk & AR AERY
Wi - WA{ERERA PRAVAFE R+ - £ E 2K AOFRRAVEE » 2
ERIEENEERE i BE e FY) i - R ERE T e
A SR FE Y L [E H A o (I 4 51N 5 B S THERRL
R BEHE R MERERERNE - HAEYREEEETHACE
o AR 2 Mk SOB G AN AFTHTH - B - 55 [S5FEEN
JRHVETLA (Magnaporthe grisea) AHiMERY TR & » SOEBLUEURERY
KFER ZRFHEAS > M EPUR T R 27K « Ry T2 E 4 EY S TR
il ARETERITHIE R 2 & Rl 45 80 EA 2 — -

TEY RN E R T e A

TRV NS TE YRR 5 A & R BN E R 2 AR T
B BT R FH E R Rl e 2 il AR IR 5 bG5B 2R3 - (HAE
TR E BN R A YITIRE - B - A ZR R A E P L (B 5
SELIIH]FIA HSFA2 (heat shock factor A2) » 1] [ i LR =i 2%



5 M rEEUE EARAY A (Sugio etal, 2009) - [EERAREE L >
FEEREIE RO - RS MR AR TE AT Pk o DU TRV R B e 2
FME - 1986 4F Della-Cioppa ¢ \ #8224 #4545 1Y EPSPS

( 5-enolpyruvyl-shikimate-3-phosphate synthase ) FyEEaEAE T
shikimic acid pathway HYEEZ2f%#Z% (Della-Cioppa et al., 1986) » [l 5.
Fil52t:2E (glyphosate) » {ATHA-F-4 » B EPSPS %5 phosphoenol-
pyruvate (PEP) S&A4=meFYERVHIRITEA - I HFH 1E EPSPS miSEEH
'EIERS R ARG TRV AR N E /L (phenylalanine)
&= R % (tyrosine) K 1%z (tryptophan) HYZ & [%(K (Shah etal,
1986) - I EFHEYI R © Pizabis ZBERNUN T Ry LLED A S6
2 FENTREE M &% ERIRIFE Agrobacterium strain CP4 2
EPSPS EANHESHN AN - HIEAREAY EPSPS B¥ 52k ZE 2 BRI
&> HIRn] 8 PEP BU%&E & AL - BFEPRPIAY shikimic acid pathway
A IEHHEAE - RIEE SR 2E N ] IEF £ (Taylor et al. 1999) - [
[EME R S A S bt 28 - mHIRI R S b A 1 B O /R s & B D RS
BIRTRCAS o BRECELSD - tHYPENETER T/ M R A EE A E
E o il - NEARME (human growth hormone, HGH) ~ H7+ 2
(interleukin-12, IL-12) ZZ&HEHE (Kwon et al., 2003; Kim et al.,
2008)

 RHEEEYAE RS

BRI RIRAR - G R SAEYIE R A R - W
HY B RPN 1407 5 LA A R R SRR (bacterial soft rot) B i
7 (bacterial wilt) - &HEPERKIE A £ & HErwiniaBHFE TS [HE -

e RAYERE K & A Erwinia carotovora ssp. carotovora (Ecc) ~ Erwinia



carotovora ssp. atrosepticar 5z Erwinia chrysanthemiZ: (Toth et al.,
2004) - 5175 L@ E T} (Enterobacteriaceae) » fy &Gk
(Gram-negative) Ix > FE LAY T > BEAE TIEARIRAG TH A
7 o Eccfy BT A H#EG BRI FHFN R AT £4H4 » 1Y)
ZRGE - S IEEYIRY T ARSI L BB R g UK NGRS
A 2 5 4HARES E > YN ERHE  ERKORIR » KBTI
Zf o WG RAEYIRY EhRaH AR - AIFREE ~ BREE - SIS 2EE
JHes BRI > EUEEY = bIAL 2 - BER S EEHEMRIE T © Ecc
Y75 B ] £ B R IR R EE 0 il (pectate lyases) ~ &
271N (cellulases) NIEEH 7rfi#ks (proteases) JtHYAMAREELL
FANEFEE (middle lamella) » FLEFEHVIAMALEE K AHER - (2 RSl
SRIEHSE L (Toth et al,, 1999) » HAHZURICAFEHZOK - IEFE 56T
HiHE TR L - EcclV3F ERIEIMRES » & S B G EY)
(Julie, 2000) - F#EREEFEETRK °

At E (Ralstonia solanacearum) 71 B & K2 M E > &R
JEAT 24-36 CHYBE KSR %R R0 - Fiba BB A E - FiE A
A MEAEE FNE - FERATER DV A A S0 Ry FL AR >
MABAEMEZ B R Z AR B B E IRy - A MR
AL - AN E B TR ERE MRS - a e R R L
B K ez b 2 TR R i > mRE PR ~ T R L e
i AR EAEE S50 2R~ 200 ZAEIEY) > Hrp i e » S
F - BERAGYFEELETIHEY) - SR EFTE R IR EIE W
ER e~ TE - B(b - HRE > S gEEiEkit=ET (T
Bl seZ B g oitEYIb ) -



HEZWENIETTR

ARG 2R ENT G R E o7 Ry R R B 5k -
VEJTA R BRI CERGET RS » G40 © SERFIEE ~ SR HasT ~ (EHk
KESFE - SBURPEE RN - W E Sl e 714
7K BURREE « ALERM AR DI REEE s & - Fha A4 240 « 1Y
BRZ (tetracyclin) ~ §# +Z (streptomycin) M2 (R {EER
(thiophanatemethyl 4 streptomycin) 2 ; FREHIY © JAREE=
(oxine-copper -+ copper hydroxide) ~ Zi53 (kasugamycin -+ copper
oxychloride) » @& L (copper hydroxide) » Ti§f§i (copper sulfonate)
% DURPTEAERR M E G140 © ZRA1H: (jasmonic acid, JA) ~ KI5k
(salicylic acid, SA) (Cheong and Choi, 2003) > {H 255 L[/ G HEME £ /K
IR B 2 e BOBRRER G AR - AL 6 MEE A ERAEE
im0 [FI A R AR BRI - R HH N E P HIR R Y A - HEAT
ARATRE e AR A DS M HTRIRE - 2003 58 S R EER R
P& 4,826 A > fE&ESEIT 16 (BT - &S M EREEEE
e B IR Y 0 R R s R BRI P SR A A T 0a N - 4
HHACHTE - BESR AT ERPUEEHEAEEFYIIER (TERE
EZETIEYIIERER) - Nt > SRS HPuRm R EY) > Jl
B VR R BRI E - FREDDaRA » IS ESE

A

1 P B RIS SRS SR B A b im 4 2 AE BR AT

H RTEL A — L] A A R SRS S b S P R R R B0
M FERETHFSE o Ecc P4y i 274 5% N-oxoacyl-homoserine lactones
(OHL) Ry AlRE+E H Y EEA 5~ (quorum sensing pheromone) ° Ecc
PMEE R - OHL AYEFE RN & DR BN AT B 7y il 2 AU EL R R



RS BiEES AT OHL » & Ecc 4y b 4liaEE Mgz »
T4 REEE &3 g 22 A E F & D SR A Y BB il - F Ecc 1Y
OHL &AL A expl FEAFYEH - (5 expl EIEARAESH G OHL » 55
A Ecc A RN HA (5 AR AMREEE o gl 22 1T o3 AR BT o A L - 3 7 fie
FAHIRRIEE AT Ry B (elicitor) » S HEIE RN EA%E] - FEAEYIAE
T K& Ecc BAHTRIREN S IE - DUESIHUHRIEER (Mae et al,
2001) «

A ERT T P IR R T E SRR o5 TR AH AR R AVERIE N » A DA
PRERHVEEIEYIRGA « RAEEB> s & (Y PFLP (plant ferredoxin
like protein) LR ARRAE 2 1% - 2 PFLP SEIEREE A DLGTA R 14
RGP o PFLP ESPR AT 3 SR RS A B R BB Y a I D B FE
N s oy Ece Bfilt (Huang etal., 2007) - 522K A PFLP
HEHTEET  JNCESHT Ece BB (Yip etal., 2007) = 5545 -
You % AJit 2003 £ » M2 DIRIHE Rd4k - FIFT PFLP & {FEfSEAE
ENEE ARSI » WLl Ece Ryffiise R - o] pleDiyEn e Hsia ek - it
AR AN SE A ZER - o RR RS EREGCEEY
(genetically modified organism, GMO) fY%¢E - IS 88 il —{E ¥
FIEPUAE R EET R A4 (Youetal., 2003) -

!

TR LI B AR

ERZNR IR LRI EL Y NSRS IV SEARIWIN SR 222 sl i N @
P> N2 B R A D UR P B DRI AR - iR
AR BB IR et I Fy - A5 S oy B AR e 2R R B
BRI > R g ARV % 97T (reactive oxygen species,
ROS) Ei—&(LE (NO) - HEMEA /5 E0 R e U



(hypersensitive response, HR) » #ER{EN LB L 4HAEAVRE FPMSE L -
07 i R PR B AL B AE AR - 4D - SZ BN TR LAV AH &, - ks
A AE RaR BB KA EE > SA DL MeSA (methyl SA) HYFAZ(##E 2% 22 H
f&HAR - AR Z FRAVAH R RGP UR S E (systemic
acquired resistance, SAR) » JEH{E— 25 & FEITFERPYFEIL (Bostock,
2005)

1961 4. » Ross % » ‘E A Ao SR (TMV) Bz iz -
ATIEHITE PRSP R B K EHYIZ . (Ross, 1961)°fii 1970 4F> van
Loon #£3 » # TMV EHYA R - GiGAEES —BELE k=
LLTE VB TE AR EAHREE 1 [pathogenesis-related (PR) proteins]
(Van Loon, 1970; Durrant and Dong, 2004) - 3248 PR & H'E H & 2% fd
A ETHREIR 2 KPR EHE - A IIEYIE PR IR A RAYEE
H A& PR 2B HE TG G E - R AR - BREMR
W BB P S IVAR (DU » mTl& gy Ry 17 8 (%) (Sels et al,, 2008) » £ 52
B4 PR-1~ B-1,3-fl % (B-1,3-glucanases) ~ 24 T ’& i (chitinases) ~
Peroxidase - thaumatin-like protein ~ defensins - glycine/histidine-rich

proteins ~ ribosome inactivating proteins ~ lipid-transfer proteins ~ protease

inhibitors f1EA & H'EZE -

Y ERZESEN RS FERT

TRV BRI T S EIE (biotic) FIFRAEYIMEIR (abiotic
stresses) s{SIF » TEYIQHNE AT A S TEMEY ERSE » B35 SA ~ JA
ZJ% (ethylene, ET) Edg/gli% (abscisic acid, ABA) -5ty 1 RiH
PIAHE Y E SR B E IR T - HETE AR Z WAL SA ~ JA~ ET
B2 ABA ] FEZA [EREYIDG S ST 18 PR BLNAYZIR - I



b > B TEME Y SRR B B S It RE S B (8% 1+—)
(Lorenzo and Solano, 2005; Broekaert et al., 2006) = H FiC &I HI{ETE
& TEAE Y S P 2 BT H U S UE (FR AT A — © SA-dependent
pathway F1 JA/ethylene pathway - SA-dependent pathway 21l SA J5E
ZHVRET T o SA H 5 BRI PTE L3 T40 SA binding
proteins - catalase ~ ascorbate F{1 chloroplastic carbonic anhydrase /7
FE > [E4HAN 2R ROS » #E(fiE{E SAR HYZFH2A T NPRI (nonexpressor
of PR 1) 55 » AL NFHURAREL PR EHEHIFRIL (Mouetal,
2003; Tada et al., 2008) - tAHITENRHEYIE R SA SCHAH >+
(analogs) > JRA]E(EMEYINY SAR [ZIE - (HAEYIEREMT =27 BT A
% (Lawton et al., 1996)  fEA/HUmR IS 55— s S HIRRE IS Ky
JA/ethylene pathway > &L JA F1 5% Fs = EZVEHE 7+ © 77 HIERE
Y PR 22 (B 281 o IR 71HY PR1 €752 F] SA 554> PDF1.2
B4 Thil.2 HIJ€r < F] JA/ethylene fY3H{% (Kunkel and Brooks, 2002) < 24
Il > SA-dependent pathway Eil JA/ethylene pathway & £ IRFEH I IE -
EIRNE A EITEH - BT RME TR JA 1% > S SiE Mk IR B R 14
[EHF DUEGRE (10 to 100 pM)HY SA B JA BREEfRHI{HT7F » FERREDRH]R
BRI P S TR A Rk TSR SA Bl JA prIf{&yfE R -
Wz JA/ethylene pathway [/ PDF1.2 B Thil.2 5 SA-dependent
pathway HY PR1 92 =R E < NIV SRS E S E Y
B e B S (2 (Mur et al. 2006) - WRKY70 E2401 5 PR ELRIAY
# AT (transcription factor, TF) » fE#7487FH WRKY70 HyFHiL{H7F
(WRKY700X) #E5E 5 » 55 SA-dependent pathway (5 PR %[ o] #%
SRR o {EAE nprl ZeE kB WRKY700X #ERcHYPafi(A 7~ - HIlEE
¥ SA-dependent H1fJ NPR1-independent pathway |22 PR E:RJR#H

E
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A H JA/ethylene SHELIHA PDF1.2 RIZ R  $h45
WRKY70 = &7 {K(knockdown B RNAI) HYFEFE KRG EIHH S Y45
o LSS AT WRKY70 £ JA 81 SA s Wi fis A E e
FEHEIAT (Dong, 2004) (fffgk+—) -

PR ELNHYELEN T (promoter) FP¥l] H AR EVERRAN T4 &
fiI (transcription factor binding sites) * 41 W-box (WRKY binding
sites) ~ ERE (ethylene response element > GCC-box) ~ EIRE (elicitor
response elements) ~ ABRE (ABA-response elements) =%, G-box %5
cis-acting elements (Libault et al., 2007) - 55 & Ei741% e A 055 | A
(elicitor) » & &S EIRE FprIlHYERIZRI MR R RS2 5
I EE AR JA ST RIEEE#EEH W-box HI G-box HYER 2 #
B Z0G S EREh T L&A ERE FRIlAVAR ; 50 EE ABA Hijg
SHEIRUE) T E & ABRE FpRIHYEA - 2 LaflUE 0 RIAH B ER A
¥ IPREFEREN R 4845 - HEL B A AEEHE - A L2 EIRFEDUE -
7140 TSRF1 (tomato stress-responsive factor) Ei PR F:[R > BrE)+_ Y
GCC-box &5&Tm 1% PR EANRYFEIR - TSRF1 2§ ABA 5] 1 ABA
HAIFIHYZEE R TR 488 - TSRF1 AigSHRIE - JURHISERINE
=10 TSRF 1 H8JE A A B T01% » M THUmR el BV 45 SRR - TSRFE 1
i ok ] B —3%F i Ralstonia solanacearum 5 [FEAY SRR > 12
(Zhou et al., 2008) - {H ¥ FAth 5 [ B B3I R AR Wy i 0 B Rl e 4
It » S5 B R U AL R B ER w] (SEAE P 32 2o R A [F] Y AR ) PR
M -
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FEY R ER ROS T HURAYECR

TEPIbR T HERIA PR SEH'E AR EAEDURAE IS - RERE SR
ROS T2 ZHRAIRE - 2009 4F Segond 25 A #:FH A(NRAMP3
(Arabidopsis natural resistance associated macrophage protein 3) Ei
AtINRAMP4 Byt 118 E H'E - ALFYROERE F - AINRAMP3
TRIEE A= IZER = H AINRAMP4 Il - F]F nramp3~nramp4
B B ZE SEPRAYBIT ST 43R nramp3 nrampd BEEE ZE B PR E [ K ROS #Y
2 HZES MR IR E ARERBUR - &R AINRAMP3 £
AtNRAMP4 HI[ R HEfIFE R Ece AYPLlE (Segond et al., 2009) - {H[E]
HF PR IR FR R S e B R (A (BT AR A - 7 5E R PR B SR g T R S
T EEEEEAYIR IR - OB RS IRARF T - AHi 2 T 8B —
FERRA 2 BT A A R -

Msr BEZHITRE

ROS iR R AR - f3/E RS EEDRE - nlVE(E T
PR TEINFRIR (Torres et al., 2006) - ZR[f #2251y ROS BAH » JREF i
AT - BIAaBESAiEANEHE - DNA ~ RNA » firoK{b& 78

EEHYTIEESE (Dat et al., 2000b) - & H'E #HYJ Methionine (Met)

residues £y ROS Ay EFHE(E=Z'E > Methionine #E/LB K Met
sulfoxide (MetSO) (Vogt, 1995)>MetSO 15 Met-S-sulfoxide (S-MetSO)
EA Met-R-sulfoxide (R-MetSO) FafdiA [E]HY§2 5 FAEY) H o7 Al
MsrA (methionine sulfoxide reductase A) F1 MsrB (methionine
sulfoxide reductase B) iZ|HEZ 55 (Sharov and Schoneich,
2000) - Msr BEZR B2 FAEY B 285 2 f@P)tEr - 1£ Escherichia coli
1 MsrA Bl MsrB %A —7 - [ ALE) R —7H MsrA BLU0fE MsrB-
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Msr ZLNE IR FIRNSJEES E - L REFRIR AT RS i > H LIRS FR
ROS BLE A - Msr 240 YR A bR k(R EE 2R 2R
(Oien and Moskovitz, 2008)

PTH{EFT MsrB ZRATIM4E

H RiARE Msr FEAEY) T IHIFVIR T2 LA MstA £y 7 » fE I {H 715
RS > CAIEHIUE MsrB ZEA » 77 Allan+a Ry MsrBL E| MsrB9 (=
) e MstB1 Bl MsrB2 SREA A BEARRS » W& 3T RFFEERY MetSO 22
JF A Met » Fiit MsrB2 A]7%# thioredoxin 7B - ifif MsrB1 HI|
T AEN S L (photo-oxidative stress) | FE#6Y MsrB1 fi1 MsrB2
HERERN - DISRESISE TS F AR EAATIEZ ROS » 1Y
NIEPEE LA AZ & (Vieira Dos Santos et al., 2005)  KE41 > falir
TR ORI T - MstB3 GHiah B ARERE - & 2L CaMV35S B
BT BEH) MsrB3 - (FEJEMRFF I MsrB3 1% » AlZ SfERE MK

AP S AR 2 - WFFEfE T MsrB3 (R HI P78 1%
& MetO B/ ROS /Y 2 - [T 0 HEAE VB EOR A 32 5 (Kwon
etal., 2007) - 2R » H Al E AR EERFFERIEFIE7T MsrB B R 5 0
H g i A S R B <2 FE P AE B AP T s

I E/Y

FREPRTHEYINBUREE T > AN E = Soni & M EEE T PFLP
ERAEEBRAMATT - IR EAREER (Youetal., 2003) - A
REFFRHY Affymatrix microarray Zft B E— DB - FRESY Ecc HY
PFLP BEFAF AT » MsrB7 RELEIE NI4T 10 % > K] MsrB7
ATRE S BURGUR I ARSI o AWT7E8 ¥ MsrB7 » Sat & HHE
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Bz > DIFYES MsrB7 RIFFRENAVIE « AZBEDRE R Uil A A
YRR - PRSI HUE S BATEFHRYVERE -
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xK—  REFRMHEEEEIH (Sels et al., 2008) -

Family Type member Typical Properties Proposed microbial target
size (kDa)
PR-1 Tobacco PR-1a 15 Antifungal Unknown
PR-2 Tobacco PR-2 30 b-1,3-Glucanase b-1,3-Glucan
PR-3 Tobacco P, Q 25-30 Chitinase (class LII, IV,V,VL,VI) Chitin
PR-4 Tobacco ‘R’ 15-20 Chitinase class I,II Chitin
PR-5 Tobacco S 25 Thaumatin-like Membrane
PR-6 Tomato Inhibitor I 8 Proteinase-inhibitor No in vitro antimicrobial activity reported
PR-7 Tomato P69 75 Endoproteinase No in vitro antimicrobial activity reported
PR-8 Cucumber chitinase 28 Chitinase class IIT Chitin
PR-9 Tobaceo ‘lignin-forming 35 Peroxidase No in vitro antimicrobial activity reported
peroxidase’
PR-10  Parsley ‘PRI’ 17 ‘Ribonuclease-like’ No in vitro antimicrobial activity reported
PR-11  Tobacco ‘class V’ chitinase 40 Chitinase class I Chitin
PR-12  Radish Rs-AFP3 5 Defensin Membrane
PR-13  Arabidopsis THI2.1 5 Thionin Membrane
PR-14  Barley LTP4 9 Lipid-transfer protein Membrane
PR-15  Barley OxOa (germin) 20 Oxalate oxidase No in vitro antimicrobial activity reported
PR-16 Barley OxOLP 20 ‘Oxalate oxidase-like’ No in vitro antimicrobial activity reported
PR-17  Tobacco PRp27 27 Unknown No in vitro antimicrobial activity reported

xR~ fRAM{ATFHIMsrBE H’E (Vieira Dos Santos et al.,

2005)

Name Gene Accession Chromosome (location) Subcellular location
MsrB1 At1g53670 NP_564640 1 (20040344-20041871) Chloroplast

MsrB2 At4g21860 NP_567639 4 (11600085-11601572) Chloroplast

MsrB3 At4g04800 NP 567271 4 (2439548-2441203) Secretory pathway
MsrB4 At4g04810 NP 192390 4 (2441410-2442565) Cytosol

MsrB5 At4g04830 NP_192392 4 (2445857-2447082) Cytosol

MsrB6 At4g04840 NP_192393 4 (2449558-241587) Cytosol

MsrB7 At4g21830 NP_567637  4(11584371-11585431) Cytosol

MsrB8 At4g21840 NP _193915 4 (11587098-11588283) Cytosol

MsrB9 At4g21850 NP_567638 4 (11592032-11592250) Cytosol
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MEHER 5725
— ~ [H{ETF MsrB7 £ [N#E5E (gene cloning)

1. FTHI{ETF total RNA Z 401k

o

(1) B 0.1 g SEEAFAETT GI=EHK) » IAKRES - DAFERHT
PERCI I AIR - A FHTH 2 2 R SEFRID R ASR N 2 2 ml
ERELE -

(2) B A 1 ml Trizol reagent (Invitrogen) °

() =& (vortex) JHEHAE » BEINEIRNE S 77§ -

(4) JOA 0.2 ml & ffj (chloroform) » EZ 1570 > EIEIRIE 5
JTEE

(5) 72 4°C > 12,000 g B0 15 J7

(6) HY_FJi i 28y 1.5 ml S OB A FRGIR 2 225
fig (isopropanol) » B2-20C [ 10 774 -

(7) 2 47C » 12,000 g HEEy 10 7748 - CREFD0RY) -

(8) BL 0.5 ml 1Y 759 B -

(9) * 4°C » 12,000 g #e0s 10 7755 - PREEVIUEY) -

(10) DX 0.5 ml &Y 1009 B K5 /&6 RPN I R E RIS EEZ 5 77

2
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(11) fIA 50 ul DEPC-treated water (1 ml DEPC fjf A 1L —Z/K »
37C KBl % » DUREZ S REERE) [BUAI0ERY) -

(12) FANanoDrop™ 1000 Spectrophotometer (Thermo) & &l {
FI2-80C -

2. RNA Bkt

(1) HY 5 pg total RNA B0 100 pl glyoxal reaction mixture [609%
(v/v) DMSO, 1.2 M glyoxal, 4.8% (v/v) glycerol, 0.2 mg/ml EtBr,
1.2x BTPE buffer (10x BTPE buffer: 0.1 M PIPES, 0.3 M Bis-Tris,
1 mM EDTA, pH 6.5)] » BEF* 1.5 ml fEELVET -

(2) 55°C )i 30-60 Jrg#iz - HHE K E 2 5758 -

(3) SeLh 3% H,0, i BRNAZF VK 30 77§ - Z1&LIDEPC
treated water 7L o

(4) BUEIBPEBEE (1% agarose, 1x BTPE buffer) : FEHY 0.4 g agarose
HIA 40 ml 1x BTPE buffer » {H07 122 agarose )& » FFE S
FAE 60CT% - FIAJKFEIKEEEES -

() /KRG 30 1< BTPE buffer » EEASIUARE N - 7 EA
AT HTHY RNA £ R B Rk a1 > DUEEEEER 70 (R ETT

BRI 1.5 /N
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(6) £ UV & T HEAH » AEE RNA HY5/E > 28s rRNA A1 18s rRNA
=EEPIE R 1.5 2 2 - DIFFY cDNA &K -

3. R SHEEES FE (Reverse transcription-polymerase chain
reaction, RT-PCR)

{88 F first-strand cDNA synthesis kit (Promega) HIF [ A[H{HT+2
cDNA -
(1) HI 3 pg total RNA B 2 ul Oligo (dT) 2.5 (0.5 pg/ul) » FEAIA
DEPC- treated water 2485515 /o 10 ul » JEEHEHE%E » BX 72C
[ 10 sy - AHERERY K S Jrg
2) k1A 6 Wl M-MLV RT 5X Reaction Buffer [SO0mM Tris-HCl
(pH 8.3), 75mM KCIl, 3mM MgCI12 and10mM DTT] > 3 ul 2.5 mM
dNTP mix (2.5 mM each dATP, dTTP, dGTP, dCTP) > 0.5 ul (100
units) M-MLV RT (Promega) » 0.1 pl (1000 units) RNase inhibitor
(Promega) * fj1 A DEPC treated water £ 425555 5 30 ul - JE&=15
SEe-3(S AN
(3) BN 42°CKZHE 1 /NF1% » DL 72°C [ZFE 10 7338 DASS I E R E -
PCR #aRENANF Bz
(D) fkFIIA 1 ul cDNA ZE#7) > 5 ul 10x Ex Taq buffer (TaKaRa) > 4 ul

2.5mM dNTP mix > 1 pl 10 uM forward 5[f-Ed reverse 5[+
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(Table) » 0.5 pl (5 units/ul) Ex Taq DNA polymerase > 0.5 ul (5
units/pl) Pfu DNA polymerase (Promega) » i IR 7K E 50 ul -
(2) B E R
—PEEz 1 94C 5 o7
55 PEEL - 94C 30 %) > 55°C 307 > 68°C 40 F) - 25 KAEIR
H=l&EL © 68°C 7 7
4. @ifb PCR EY)R &
DNA E& 7k
(1) /& PCR EWIHNIA 1/5 {Z58FE DNA loading dye [30% (v/v)
glycerol, 0.196 (w/v) xylene cyanol FF, 0.19g (w/v) bromophenol
blue] °
(2) /K&K AN{E R 1<TBE buffer (89 mM Tris, 89 mM Borate,
2 mM EDTA) » B 470 1 96FERSEEES [196 (w/v) agarose in
1xTBE buffer, 0.005% (v/v) HealthViewTM (Genomics)] & A E&
JKFEA > o3 AL 6% dye JEE &4 HY PCR 2D f2 0.5 pg Y1 Kb
plus marker (Invitrogen) FIf5E > DUE EEER 100 (KT

Bk HE 30 7y -
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(3) ke % 15 UV & NBIELEE K BERYAS R - M5BT marker »
RFIEREAIN (432 bp) WY FHIRUIT » 45A 1.5 ml #
BEELE -

(4) FIIFH gel extraction kit (Viogene) ¥ DNA &lifLH5K

5. FEJEEAEREEE (cloning vector contruction)

{5 pGEM-T Easy Vector system I (Promega) °

(1) HuadifE{1£HY PCR &%) 4 Wl > fIA 5 pl 2% Rapid ligation buffer
[60mM Tris-HCI (pH 7.8), 20 mM MgCI12, 20mM DTT, 2mM ATP,

10% polyethylene glycol]> 0.5 ul pPGEM-T Vector (50 ng/ul)> 0.5 ul
T4 DNA ligase (3 units/pl) o

(2) B 4CRHE 16 /NRFLLE -

6. REGHEE (E. coli) B {E4HAEAVEH

(1) DI kORISR & XL1-Blue BE—&5% > #EfERY Sml 584
15 mg/1 tetracycline FY LB/tet (ff$f—) B2&® » 1> 37°C LA 200
rpm FEZ I 12-16 /NEF -

(2) RFENREIAE 500 ml LB/tet i &R 2L-SEHRA » A4 R 37°C
LL 200 rpmE e 4-6 /NEf - EEIRAE 600 nmiff KA E

A600 =0.5-1.0 -

20



Q3) GBI AFER B K B 15 5088 BEE Y 4°C T #ls (2,000
g) 10 738 - {5 FIEIR » DL 200 ml KA B 7K R8O BT AG VTi
itz > 12 4CT > Bl (2,000 g) 10 738 - (215 EFR -

(4) LA 40 ml 7KHY 10% (v/v) S HREDA RS UE )% » 1t 4C
B (2,000 g) 10 7 > B EIFR - PL 3 ml 7KHY 10% (v/v)
R DA R RS R -

(5) RPN EF 40 pl R —EREOVE T LURE RS2 Mg
CRIET-80°C AT HH -

7. 4NERVEEEIYER (Transformation)
R EZEFLE (electroporation)

(1) Bt —{iE 0.2 em i/ NE  BHY /K EFH2MH /K EAFER—E 40
pl A B A (AR -

(2) HL 1 ul DNA B2& RERR I AR EAHRE T - JREE 5% - E
¥ 2 &/ Vg > Y E.coli PulserTM (BioRad Cat. No. 165-2102) >
LL 25 uF, 200 Q, 1.8 kV AYEF#HEITEEEE (47 5 msec) °

(3) LA 1 ml LB B8 » DU ER EEEHUE &9 51% - il E
Rrggh > A 37°C DL 200 rpm BIEESE 1 /)\EF -

(4) DA L BUBE#EEE 50 pl ER ~50 ul 100 mM IPTG £ 50 pl 10 mg/ml

X-gal M S EEPTERAY 23 YT (figr—) BEk -
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(5) 7 37T CHRORESERG TP IREE K -

(6) BEfEH B — % > A% (colony) PCR #E— FHESY DNA
R ESREREEREAERGT -

(7) A ABI PRISM 373 automatic DNA sequencing system #£177E e

. DIgMESEA (Alkaline method) ‘HREEZZHUE G DNA

(1) PEAEEE— 5% FEE 0 3 ml S E AR LB £58K - [
SREEAaUAER Y LB BREEEER - WE 37CHER
FABRIEE

(2) THL 1.5 ml R E] 1.5Sml-f =BV E P AE 4°C 1B (16,000
) 3 i - BlR EER > (ROREH SO pl B

(3) Vortex {HETEEEFE > AN A 400 ul TENS (10 mM Tris-HCI,
pH7.5 ~ 1 mM EDTA ~ 0.1 N NaOH - 0.5% SDS) » & &+ -
FEREHEE) 5 X -

(4) JIA 200 ul (3 M NaOAc pH 5.2) » # & T I AECESHEES S
2R o

(5) 16,000 g B0 10 738 » K EEREIASS—EH 500ul FENEE
(isopropanol) B (VE » BEFY-20°C 10 min °

(6) 16,000 g 4°C He.La T8 > (REEVUEY) -

(7) LL 70965 /B L E B, - Bl EIER -
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(8) TELL 9596 G /A e —K » FIEEEZ » 1A 30 ul TE-RNase A
buffer [A]%5 DNA -
9. PRI E
5y AIELHE & 1Y #E S DNA (vector) K #RFEH AHY DNA F B
(insert) > fIILA & HYFR HIEE R 4% E)R - 5 2L DNA (ug) - B & (units)
= 1:5SHYEERI > A ERGIEE R - IR FE KRR RS
HER > BN 3TCAKSBH  FE 1 /NFRLE -
10.Binary vector HJfEsE
HY 0.1 ngfEZ 5 £ HVE BEDNA (pCAMBIA1390/35S) (Hsiao
etal., 2007) » B &~ insert DNA (EL7 B2 A8 [EIR Il 55)-
» {fiinsert DNA : plasmid vectorfy /> F8tE4 B 3 : 1 ~10: 1« 2 1% >

A 1 ul 10X T4 DNA ligase buffer [1X T4 DNA ligase buffer: 50 mM

Tris-Cl, pH 7.8, 10 mM MgCl,, 10 mM DTT, 1 mM ATP, 50 pug/ml
BSA] > 0.5 ul T4 DNA ligase (Promega) » i 7K {5 HAEFSFE 5 10 ul -
LA PR BN 4 CBR TR NE - KBS @ i R RETD

(transformation) HE{H -
11.Gateway system
F|FThe Gateway™ (Invitrogen) fHZREHS -
(1) 5[ FasHF AR E —5 [ (specific primen)Fij il A —E& R EFFA1:
AAAAAGCAGGCT + Specific primer F
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(2) AGAAAGCTGGGT + Specific primer R (& 71)

(3) F—ZK PCR [ZJE * {RFFAIA 1 pl cDNA E) > 2 pl 10x Ex Taq
buffer (TaKaRa) > 2 ul 2.5 mM dANTP mix > 0.2 ul 10 uM 5|}
(AAAAAGCAGGCT + Specific primer F B AAAAAGCAGGCT
+ Specific primer F) » 0.2 ul (5 units/pl) Ex Taq > 0.2 pl (5 units/pl)
Pfu DNA polymerase (Promega) » i fJI#EE 7K 2 20 pl - PCR By
&AM B 95°C/2 min » 95°C/15 s ~ 60°C/30 s A1 68°C/60s > 10
RIGHR > I{z 2L 68°C K IE 7 77§ -

(4) 35" PCR ZJE © H{ZE—X PCR [ FEZEY) 10 pl 1F Bk -
HIA 5 ul Ex Taq buffer (TaKaRa)>4 pl 2.5 mM dNTP mix> 1 ul 10
uM 5[ (attB1 adapter-primer:

GGGGACAAGTTTGTACAAAAAAGCAGGCT £ attB2
adapter-primer:

GGGGACCACTTTGTACAAGAAAGCTGGGT) > 0.3 ul (5
units/pl) Ex Taq » 0.3 pl (5 units/ul) Pfu DNA polymerase
(Promega) * A IFEEKZE 20 pl - PCR VAR B 95°C /2
min > 95°C/15s~45°C/30s A1 68°C/60 s > 5 K{EEE ; 95°C/15 s »

55°C/30 s 1 68°C/60 s » 20 KIEIREB Ll 68°C K IE 7 474% -
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(5) HY attB-PCR product Z=Y) & 0.5 ug #Y 1 Kb plus marker
(Invitrogen) 73 AllE ARG ELE o > DU E B BE 100 (R #ETTEE
T 30 G o

(6) BEIKSERAE » 1 UV f& NERZLE K BRI S - WY marker -
RFIEMER/ N EZK IR JIR UIE » B LS m-flE B 0VE -

(7) FF gel extraction kit (Viogene) & DNA &fi{b 427 E = o

(8) BP [z JfE : Bi4ifi{b{% ~ attB-PCR product (50-100 ng) ~ pDONR221
(150 ng) & H&EA 1 ul BP Clonase™ II » fi[] TE buffer (pH 8.0) &
Sl Z=0REE 4 /NRHEAIA 1 pl Proteinase K 4% 1F R JE -

(9) B 1 pl A 22 REGAR R > 4648 Kanamycin Efif8E1% n] 13- 2RI
LhZ Kig#5E (Entry clone) » ARl A R A T ERS

DNA -

(10) LR ZFE& : H{ Entry clone 'B#& (50-150 ng) ~ Destination vector
(150 ng/ul) (fff$£t) B2 LR Clonase ™ II fjj] TE buffer (pH 8.0)
F5ul o Z=RKME 4 /NEF% 0 I 1 ul Proteinase K 4% [ & -

(11) By 1 pl 4880 2= RAGARE > {K Destination vector A [E][f] DUE &
HPLAE R ER (% Al S AN R 2 RIGIRE - At EARA
FHEUCH/E RS DNA - 3E s e Y HY TEREE -
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12. 2425 (Agrobacteria) F{E4AHAEAYEE

(1) DIFFEER PR B GV3101 5% » #EfEY S ml 274 50
mg/1 rifampicin #Y MGL (}ff§t—) & 1 28°C LA 200 rpm =
R 12K -

(2) LL 100 ml MGL £28&% &7 50 mg/1 rifampicin & & R FEFEEAE 600
nm i EEE A600 = 0.04-0.08

(3) % 28°C LA 200 rpm 238 2 EIRAE 600 nm R £HYEOEE
A600 = 0.5 (K4 4 /[\I%) -

DA ACT > B 2,000 g 10 5388 > BIEE 350K -

(5) LK% 40 ml 1 mM HEPES (C8H18N204S, pH7) [0145 5 B[k
) -

(6) EHHEPERE (4) K (5) -

(7) BL7K/A 40 ml 1 mM HEPES, 109% (v/v) glycerol [0]7725 5 B (%
Y -

®) 72 4C T » Bl 2,000 g 10 773 » FIFE FIER

(9) 24 2 ml 1 mM HEPES, 109 (v/v) glycerol [0} & By R4 o

(10) BFEIRE 40 ul PEER—UERLE T » DURRRE A

& > PREFH-80°C HAR T H -
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13. BIEEAVEREI A (Transformation)
PR ZFL% (electroporation)
(1) B —fi# 0.2 em-EEfSvVE - B /K EFH2MR /K EAFR—E
40 wl HYEAF R (AR
(2) L1 pl DNA #E R ER I AT S - R &A% - B
2 28/ NE > 7Y E.coli PulserTM (BioRad Cat. No. 165-2102) >
LL25 uF, 200 Q, 1.8 kV HIfFRFHEITEEEE (49 5 msec)
(3) IOA 1 ml YEP (fff g —) FFEIR - DAERE EEHE 5194
% W EREE T 7 28°C LL 200 rpm ZEGHEE 2 /N -
(4) D SHURAR IR B e 5B iiA =AY YEP BEIf&EE
E o
(5) 1* 28 CHRUREFBEFRGTFIRIE 2 K -
(6) PRHLBE—7% - FIFHE % LA PCR #—41fEsE DNA H B2 aH

AR -

=~ MsrB7 EREFEFAI{ETF
L. [HMR7 RN -

PRRTER BRI 572 (floral dip)
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(1) YRR R HVIASE (&Y 4 BARHIBTHIET) > feEEREHES

(2) FALEIEIE = KA PkEE—BARREEEEN S ml 2EEPIAER
Y YEP JRRessE Rt » 28 CEEIEE 2 K -

(3) % 5 ml FEREIA 250 ml YEP jRRERs &R » EEgE K -

(4 R 4CT > Bl 2,000 g 10 57§ -

(5) B2 _EJEK > B 100 ml Infiltration medium (it —) [ELEIE
Y) o

(6) FUsRT— K {EFTAMAT I L UORK - B b 2L E R -

(7) 522 BFRMERELA 250 ml B g L -

(8) M AFIVIERE (EBRDABIAVTEEIRSE) FEIER AR 157

(9) R R SEHY AR » W PREFRE G - B 22°C EIgEE
24 /NHF -

(10) BIREEY BEARME 22°C  OtlR 16 /W) - &Y= 1]

ke -
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2. EFEHIATTHIEREE (screening)

(D) FEEUE &R T (20 mg £Y3ERL 1000 fEfET) - B A 15 ml Hil
B A 10 ml JHEE/K [1% (v/v) Sodium hypochlorite,
0.002% (v/v) Tween 20] ©

(2) EZEHhR 10 778 o

(3) 200 rpm EZ 20 57 H# -

(4) LLEA 20 mg/L Timentin fEE /KL 10 2K

(5) RERSE FIIVIE 119 SiEfE R 2 A 20 mg/L hygromycin 1 20
mg/L Timentin §J MS (fff$%—) [EREREEES -

(6) Bt 22°C » el 16 /NG ERZEF - BEA -

(7) BRI EAIIERR G5 R BETERE » FThAlaTr g R EESR - Ik
EIERATE L) - BN TR -

gl

(8) BUHUEE T 41T o0 100 > WS A RS AR R -
3. ffirfe7+ DNA Z&ifb

(1) Bl 0.1 g P a7 URRE SR E RS ARTR » IIA & 1 ml urea
extraction buffer [7 M urea, 0.3 M NaCl, 50 mM Tris-Cl, pH 8.0,

20 mM EDTA, 1 % sarkosine] 2 ml f{&EEL 0V » JBREHEE -
(2) A 1 ml phenol/chloroform/iso-amylalcohol (25:24:1) JE&T 5]

% > FFEIEMR N 15 08 -
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(3)1E4CF > BL10,000 g #ey 10 7388 - H B2 2 ml ff &
L

(4) I A1 ml chloroform/iso-amylalcohol (24:1) JE&3H51% 44 C
T 510,000 g Bt 10 795 » TH BTS20 LT -

(5) /A 100 pl 3 M Na-acetate, pH 5.2 JE&945 » EAIA 900 ul
isopropanol JE& & & H B &R R ©

(6) & DNA 2] A 1 ml 75 % (v/v) S > /£4 CF > 2L 10,000 g B
0 10 5y88{% > EHRUENE > B 100 % (viv) EREE LR -

(7) PR R F & 1 JEEZ DNA -

(8) LA 250 ul TE buffer [2];5 707 » i A 1 ul RNase A (10 mg/ml) »
172 37 CAB S HE 10 Fri

(9) LAZEFEFE phenol/chloroform/iso-amylalcohol (25:24:1) #1
chloroform/iso-amylalcohol (24:1) ZZFH—X > f£4°CT > DA
10,000 g B0 5 o0 - WH F iR ERAFEELE T -

(10) fIA 25 ul 3 M Na-acetate, pH 5.2 % 275 pl 100% (v/v)
isopropanol J& & 2 H B4R IR -

(11) /& DNA ZJH % 1 ml 75 %854 > £/£4 C K » LL 10,000 g #

0 7% » FEIEUEKS - FL2L 100 %iB BN F Y -
(12) PrifE#RlE e fEEZ 10 575 -
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(13) 1A 50 pl TE buffer [F[575/ 547 -
(14) F]F NanoDropTM 1000 Spectrophotometer (Thermo) &=l
PRIFIR-20C -
4. FHEVE)E (Southern blot)
PRt (probe) L PCR KZIEERY -
(1) HZ 1 ng pPCAMBIA1390 G E AR > (RFPAILA 2 pl 10 Taq
buffer (Violet) » 1 ul digoxigenin (DIG)-11-dUTP (Roche) > 0.5 ul
10 uM Hpt-Up B Hpt-Lp 5|+ (FEF) » 0.5 pl (5 units/pl) Taq °
AR B 7K 2 20 ple PCR HYREAKT A5 95°C/2 min> 95°C/15 s »
55C/30 s /1 72°C/40 s > 30 RAEHR » ictg FHLAL T2°C RO FE 7 535 -
(2) PCR [ZJEE{ZHL 2 pl PCR ZEH) » DA E B BE 100 fRFHETT 1%

YRGB AG B K o BE 30 73 o Y UV IS MEZERETRINGICR -
[EEpaL Sevrs

(1) HY 10 pg genomic DNA - JjI A 3 pl 10x EcoRI buffer ELfRE %2
EcoRI 50 units » MFAIHEE 7K 2 30 pl o 37°C B &EFE S FEMETR -

(2) R R ST 2 VIERHIEE I A 6 ul 6x loading dye » ¥ 14 277
= > 0.8 % EHEEEE [0.89¢ (wW/v) agarose in 1xTBE buffer] » L)

[ 7E B ER 20 (RAFHET TRR VK ST Rl 16 /NI
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(3) EIKTEELZ - RIBRSZL 0.05% ethidium bromide (EtBr) 20
sriEtg o 1Y UV kg NG -

(4) DL 0.25 N HC1 /B8 » WEN/KEEZes LD 50 rpm ZE&
15 774 -

(5) DAEEET-/K MR 2% » 7&K Denaturation solution (0.5 M
NaOH, 1.5 M NaCl) » W E/KEEZes HEEER 15 7 -

(6) EFEAIEE (5)

(7) AEBET- /K H K 7% » /% /8 neutralization solution (1 M Tris,
pH7.5, 1.5 M NaCl) » I B /KEERRS L4RISEZ 15 778 -

(8) EFELER(T) -

(9) LIsEiB 23 UE B EEGE B A 45 10x SSC (1.5 M NaCl, 0.15
M sodium citrate, pH 7.0) HY¥ERR=EM [ fikFe 0L 10x SSC
Y R 14x12 om JEARE EITE - —RELZAS FRITEAVEAR -
ETNEEZBA - JeHERE (Amersham HybondTM-N+) HI—5k
HRRG LR < AR - FIl— g R AN AR R R
A e

(10) i BJghn b 20 sRKER - 355 FEEMR - EEREY 0.5 T2

EYHEE 12 /N\IF -
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(11) EHfERERE - DNA Frfefy—aigd b - DURIMREER [UV
cross-linker 57 360 nm, 1200 pJoule (VILBER LOURMAT
BLX-254)] - % DNA L -

(12) EJ* 80°CHERE 1 /NI

TEFEAIS E (pre-hybridization)

e RERRE R E T - JeRelR N R—@aafn - BAGIREEE -
SEEREEA R - DL 42°C TEZEY hybridization buffer [5X SSC, 0.2%
(v/v) SDS, 509 (v/v) Formamide, 0.1% (vW/v) N-lauroylsarcosine,
1x blocking reagent (Roche)] #{TTERES SZE (prehybridization) 2

AN:E
FEFIRZ FE (pre-hybridization)
(1) HUEEHY DIG-labeled 5t (5.5 ul, 9 ng / pl) » O A 20 ul TE
buffer » JR/KIAINE S 775 - BERIERY /K L 2 775
Q) RERSHINATRFRES RAVEESE T JREHE S - 1R 42°C NEMTE
&R E (hybridization) 3 /NS 2378 -

2 EENERA ]

illg

(1) BN ERERRE N B & > DL 50 ml Low stringency solution (2x
SSC, 0.1 % SDS) JAZ Mz 5 v » L2 2K -
(2) LA 50 ml High stringency solution [0.1x SSC, 0.1 % SDS] 2 65C

S oy o H 27K

33



(3) LA Wash buffer (0.19¢ Maleic acid, 0.15 M NaCl, 0.3% Tween 20,
pH7.5) #5778 -

(4) U JEFEREE Y PE £307 > fii A 10 ml Blocking solution (1x
blocking reagent, 0.19% Maleic acid, pH7.5, 0.15 M NaCl,) - DLEf
LIS =R IRE N E 30 73§ -

(5) PE £357—Fd 1> f5 H blocking solution A fj[I A 1 ul Anti-DIG-AP
(Roche)Z 10 ml Blocking solution (#iif% 10000x) - =z B Hx% K [FE
30 74 o

(6) BV ERERRE N B & » DL Wash buffer #2715 7388 » 12
:j/—\’ o

(7) LL Substrate buffer [1x CDP-star assay buffer (NEB) (100 mM
2-amino-2-methyl-1-propanol, 0.8 mM MgCI12, pH 9.5)] E/t
% > HULERERRERY PE &2 > JIA S ml 500 {5 #iifE CDP-star
solution (NEB) G JE 5 4355 o

(8) PR IS » WE Y FUIIFILM LAS-1000 plus {1 5EEH

5t

= - JE& RT-PCR (quantitative RT-PCR)

quantitative RT-PCR (q-RT-PCR)
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(1) BY 3 pg Pfi7{H7F total RNA » [ High Capacity cDNA Reverse
Transcription Kit [Applied Biosystems (ABI)] &% cDNA -

(2) {F4EZ FERSHE 25 ul o > 1A 4 ul cDNA (1.25 ng total RNA) »
0.25 pl gene—specific primer (10 uM) Ei 12.5 pl 2x SYBR Green
master mix (ABI) °

(3) The PCR {4 £ 50°C/2 min > 95°C/10 min > 95°C/15 s Bl 60°C
/I min JZJfE 40 ZKfEER - PCR SEEDEATHIBECER A ABI
7300HT sequence detection system o

(4) FI|F] ABI SDS 1.4 software 4347 PCR 455 o

(5) PCR HYTEER K25 » PCR YRS RS  FHIRIHY 28
s o It EEas N ER e s e —(ETHEREE SRy & CoR R - ]
BB FERTEE SN cycle 20 » f# threshold cycle (Ct) » & B
B et IRORE RIS B » TR s 26 > R LA/ iy Ct
(ER R BRI ) (FFREHY Ct

Bl

A EFTENHTE YRS - R FEREE H & AR RS B
threshold cycle [ fZLLAV4R - & PCR EYILL 2 Y N RGHEE [
FHE - & 24 IS E . CHEA TS - BRI ERE -
@D actin2 & E R 2 FRIfE & internal control » 3 ] actin2

TERNFRENHA EE:TH -
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(6) ¥ E EEA FHEPNIENZIH B8 actin2 FIREMEL(E > ATET

7 R L R M PR EL TR -

g~ &9t (biotic) BFEAYM: (abiotic) HIRERIE
M R P
FrHEECC
(1) DAEFEERPRET Ecc B— % M8 S ml NB JRAEREF &S (MT8k
—) > R 28 CHFEMEE 1-2 K -
(2) A=K R IR 22 Agoo = 0.1
() EIARREF A DUEEFEE 1 MS EfERFE A Z M {ET~E
R -
(4) BN R E A PR IR - FEARES 28°CIEEE 70% - 16

INFFE I 2 B HERE 8-24 /1NEF -

¥ Ralstonia solanacearum (Lin et al., 2008)

(1) AR PR &5 TTC (% —) EREREEE EALEAY
Ralstonia solanacearum strain Rd15 BEE—% » B 5 ml 523
RREEEER: (fefk—) N2 CEEEE2 R -

(2) LLL BIBERs S0 wl B - ZEMiY 523 EREEF &AL - BN 28°C
FEE AR -

(3) PLZZOKRF R AR > B LA IOKM R IR 2B Ao = 0.3
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(4) TEREREME ARS8 T 3 A PHUETFERREY 1 em B2 DUTTR #E
TETRIE - KIEREA LT 250 ml &R/ kg H5EL) -

(5) TEREZET 28°C B 7096 » 16 /NI 4= 45 -

FEPRN E R 217 (Bacterial density)

(1) MR ETR - B0 N R WArE (BEE4Y 100 mg) » DL 1 ml
JHE R KB PEAH 45, -

(2) DMEF KRS E— 2V IFRE - AR R 105 1074 -

(3) HUFRE 2 i 5 Wl R sTE AL (Ece (/4 NB [EfEEFE AL -

Ralstonia solanacearum {5 TTC [E[REEZEE) -

17

(4) 28 CEEE 1-2 K 5THEER - (RIS E R A RIR f S AER

3

NZEHE -

i

JEEYIME IR RE ¢ BREEEEAI] (methyl viologen, MV)
(1) Peffi(a 7 T B8R 100 HEYEEAT 2 MS [EReRE A -
(2) 10 K& > H4e i EEE 2B 2 &H 20 M MV 2 MS JiFRE
Ea k-

(3) B 227C > Sl 16 /NRFHYAERZE S - BEE2 K -

7 ~ Hydrogen Peroxide Ztf2

FJFIDAB [(3,3-diaminobenzidine (Sigma-Aldrich)|Z+ (7= S L&
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(H,0,) BJEFE (Chiang et al., 2006) °

(1) #4247 DAB solution : Y 200 mg DAB %A 200 ml 1 N HCI »
Plg & b#l (NaOH) FHisH% LS %2 pH3.8 - DAB solution
WG RC R - DURER B2 S(LIFA (auto-oxidation) e

(2) FFECCERIE 6 /NRFEEMVERFH 2 K 7 P H{A 7R i > /208 3 ml
DAB solution > ##5¢57 JEEE -

(3) 744 DAB solution » DL ddH20 &S % > HILA 5 ml 9597

(4) BL 100°C /AR IIENE FITELRZR 2 25 ER - BEHALIRFR 95% 8
T o BRAHTRGCEE -

7S~ AEFEHIER
HIEEELEZ (chlorophyll) & & (Moran and Porath, 1980 ) -
(1) AL 100 mg MV ERRAVIEMREE R » B 1.5 ml {ERELE -
(2) il A 1 ml N,N-Dimethylformamide (DMF) » Ji A 4°C 35 K7 i
TQ 0
(3) FIFH e Ea A E SR AR 2 & 664 nm B 647 nm KIS
{H -
(4) ELEE S E (mg/g FW) FER 7.04A664 +20.27Ags7 ©

HIEERE AL (lipid peroxidation) F2FE
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LA thiobarbituric acid (TBA) JZf&{& ] malondialdehyde (MDA) &
5 > EHIEASE B (LR (Hodges et al., 1999)
(1) BY T~ MV B RAVIERTE R R FPE (FFEELY 0.5 g) L 4 ml [4:1
(v/v) ethanol/water, 1 mg/L butylated hydroxytoluene (BHT)] K
AR R o
(2) L3000 g B0y 10 o3 gElR > HUH 05 -
(3) H! 1 ml YRS ST BN 4 ml -TBA solution (20% TCA,
0.01% BHT) EZ+TBA solution (20% TCA, 0.65% (w/v) TBA) -
(4) 72 95 °C 7Ki#r 30 min 1% » FHEEFLK E -
(5) AT EETHIE Y 440, 532 and 600 nm HYRSEAE -
(6) A=[(A532+TBA)-(A600+TBA)-(A532-TBA)-(A600-TBA)]

(7) B = [0.0571(A440+TBA)-(A600+TBA)]

(8) MDA (nmol mL™") SERESHE : 106x[(A-B)/157000] -

t - BREEST
EHEA T
(1) BUFTfE7 - ERREEEE 500 mg > fiIA 1 ml 50 mM sodium
phosphate buffer, pH 6.8 Ei 50 ul 20x Protease Inhibitor Cocktail
(Sigma) » B IKAHTE -

(2) 12 4°C » 12000 g HErs 20 7388 - BB A8 H B o
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(3) ¥%H Bradford (1976) (Bradford, 1976) By75:4 Bl 2 pl EHERE
rm A 798 wl #HE 5 7K A 200 pl 2 Bradford 57 (Bio-Rad)
AR 1 ml - SRS AR » NE00 NEEE S i -

(4) ELH 200 pl BAELISA reader il &5 £ 595 nm 2 IR G
(Asos ) °

() EBHESENETEHESAHEHIRE (2-12 pg/ml) 24
MEHZEH (bovine serum albumin, BSA) Ed 200 ul Bradford £
PAFS 1 ml S FERSRRAET TR ME » AR 45 S 4a AR h 4 el - 5
FeIE iR M R EOE A& -

i

Peroxidase JEME5THT (Macadam et al., 1992)

(D) EHEZAOTRA - EHEME 10 (S&HH -

(2) S fERGRR 1 ml> A 33.33 plE H/E MR 10 % 2 Fkah > 16.7 mM
potassium phosphate buffer, pH 6.8 ~ 7.2 mM guaiacolEi 11.7 mM
H,0, » DLor e EETHIE 470 nmAYEEE -

(3) peroxidase;& % (units g-1) FHEITHR AAzo +26.6 x FHFE(E
8 +At(min) ~ FEHESE (ng) - UnitEFE A& riEE~E |
umol tetraquauacol °

Catalase B thioredoxin reductase &34

(D) EHBEFERGALE -
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(2) BEZVEME 3 MTic catalase assay kit R thioredoxin reductase assay

kit (Cayman Chemical Company) {55 FH i} _EAVD EEEE{EELS

ovae
o
>

J\ > [RAEREHETE (protoplast transformation) Ei#H%Z (Sheen,

2001)

FHEUF B #E (protoplast isolation)
(1) Y78 10 ml 3RECHY Enzyme solution (ff#%—) » AL EY 55C/K
B 0 10 43§
(2) ¥ Enzyme solution)3A]1 28 2 EE EE% > Al A 10 mM CaCl,~5 mM
B-ME -~ 0.1% BSA -
(3) BEZF ] R R PT AL BT — ~ 56 R JRBEEELY 50 J - DRk
& (REAH K > protoplast - JEHURLZ) © BRI ERZ AR
P T HI RGAEE N R 5 BRIN AT K & 1 e 5
protoplast °
(4) REEE 7 HHERIA = A » 1A 20 ml Enzyme solution » $15&,
15 min > % Enzyme solution #E AHHAERIFR - BGRHIS N 2REHY
AR EE T AP E LA Enzyme solution ZHETEH -
(5) RFAHAEAF B LA 50 rpm EEEECHE 52 2 /N » (i protoplast FEH -

(6) LIUMETREF R ER _EFERHHY protoplast
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(7) LA 100 HAV&ETR#E » DLEER A SE 2 HI4H4% -

(8) BieCy 100 g » 3 578 -

9) /IO ERR E3EE > 1A 10 ml W5 solution (ffif$% ) » DLFEHH
{85 protoplast F&)% -

(10) HE0r 100 g > 1 5758

(11) /LB EER > DI 2 ml WS solution> DL FHEFH {5 protoplast
R -

(12) H{—mprotoplastf) /% 2 IMPKE T B s L R EE (3K
BT %as 1L EAS VO 5 A A B H D48 %55 80 » Hilprotoplast
EEEA 107 -

(13) jKf protoplast & F/RE /K L 30 738 » 7 H A

(14) F/NEFBFEAHETT PEG treatment » RS protoplast £ » 5,
DN ANEN =y

(15) fi1 AMMg solution (4% ) {#iprotoplast&&# fy 2-5x10° -

R4S PEG ##4U (Protoplast PEG transfection)

(1) #]F plasmid DNA midi kit (Qiagen) fiH{'E#E DNA -
(2) HY 200 pl (4x10° protoplast) JilIA 20 ul DNA (20-40 pg) * JE&1
&I AR FEPEG/Ca solution (200 pl) (fff#% =) » JEE3EE] -

() EimSE S o7 -
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(4) L 2 ml W5 solution #7f%> 100 g B0 1 478% > 5[5 PEG solutione

S)EELE @) -

(6) FIFH 1% BSA I A/NEEIAETT coating » 30 /7§ -

(7) A 1 ml W5 » & protoplast B X coating 1% 7/ /NELE M » EAHE
PRI N -

Ju~ MsrB VAR5 2 EE¥ oA

##5% NCBI (http://www.ncbi.nlm.nih.gov/index.html) GenBank
t o Bl MsrB ML &5’ > FIIH Clustalx 1.83 §HG I THARL 5]
FEEEESE (multiple sequence alignment) » 2L MEGA3 #B e (T3
&M (DA neighbor-joining JA574T) » 48 H e AL iR P H IHURR 4% 290
faf
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S S
MsrB7 BLEAt MsrB SRR (%

KB A T E RS e 27 - /KR T RS 3 {6
MsrB Z[K » 47 Hl F OsMsrB1 (0s06g27760) ~ OsMsrB3 (0s05g35510)
£l OsMsrB5 (0s03g24600) - fafi{H7 Rl L& 9 fiE MsrB AN - B T
MsrB1 fir A5 —¥ISeEaash » HMIIA Y sE U tEs - > Hrp
MsrB7 (At4g21830) - MsrB8 (At4g21840)Ed MsrB9 (Atdg21850)fir EfH
il o HLRGEREFP A IMHEE (identity) ZEF] 73.696 - MstB FRHYRI &
BRI RICE— » & AR P IRV EEESE R (B ) » AT ABTFE(Vieira
Dos Santos and Rey, 2006) #H] MsrB7 R] g6 6 & WifEFE 225 AL > o7
A5 Cys-117 B Cys-63 » R[REAERH#E_EHY MetSO Z2[H -

MsrB7 FEfT A7 EMRA RIS AL RIRIR BT

—{[E H 57 AR BIBTHIE R q-RT-PCR - & MsrB7 15K [E4H
SRV R - GERSETRACHED ~ EplRIRERTERVAHSGR T MsrBT SEZAAE
AR E > (BRI R & Ry HASHARRY 2-5 &% (B=) -

MsrB7 FE4IHE AR IR AL Z (M

Ry T HE— DA MstBT {EQIRENAY AR 30 > AHFerE s
p2YGW7/MsrB7 'E#5 > HH CaMV35S Ed) MsrB7 B YFP [1ygil& £ A
RIR (VU A) - I R A ERGETEE - Ris Ry s ie S AT A eI
J AHRR IS ARG - A A R R R B 22 YFP 2 e RIRENL -
Frh CaMV35S BEg) YFP RIFAIAE Y I ([EPU B) - A
RCRELHRIHAL - BIERGEREUR MstB7 IR AEE T (E1) -
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EESR}EE TAIR (http://www.arabidopsis.org/index.jsp) B I 45 5

MHTT -

MsrB7 R EAGHIRE SR B AL {H T HYEESE

4% CaMV35S Br@Eh+7¢ pBI221 L Hind IIT 4 Eco RI ] il
252 pCAMBIA1390 (pCAMBIA1390::35S) % o F[F RT-PCR 3
58 MsrB7 (9 ¢cDNA - 3ifi b MsrB7-FE Eil MstB7-RBg 5| F » F|Fg PCR
JZ FE7A MsrB7 1Y cDNA il [ Eco RI 8 Bgl 11 B2 Z )i - ¥ Eco
RI-MsrB7-Bgl 11 152 £ pGEMT-easy » DLBEZEFLIARHEER A IV E RGE
A XLI-Blue - 5388 i > (58]0 ORE - REFHERTFY - DR
PEB AR pGEMT-easy-MsrB7 G A H] Eco RI Ed Bgl 1T {22
I MsrB7 U Rl 282 pCAMBIA1390::35S DLIF#EZEFH MsrB7
(75 A) - FIIFHEBEZETLEE pPCAMBIA1390::35S::MsrB7 2 A EEEE
A DAL E - MESLRAREDEM: - DIERBREMN T4
pCAMBIA1390::358::MsrB7 & Al {H 7 A{sE E A Ba BT~ E R 5F
BERERH -

MsrB7OX BESERAY T T-HEE

&¢48 hygromycin EfiZEfSE] 10 PREFEEFRIT MsrB7 SEIE R R
U HU % (OfE T DAHth B7OX1 ~ B7OX2 B B70X3 = % MsrB7 5
R (MsrB70X) Y T3 [AEI 5T (homozygotes) > #E1 T1& & Fd JTHURIA
g3 o HUMSrBTOX 2% 28 IREL WT 25 - 77 Al ZEHUH: genomic
DNA - [ Eco RI # 1Tl ZT)Z(1% - A Hpt Il (hygromycin phosphor-
transferase 11) FoffS T #ET TR TR AT © SERBURIEBIARR
B70X1 ~ B70X2 i B70X3 » 73jllA 1 ~ 2 Bl 3 (&g RFH A BRI 4H
T (B -
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B MsrB70X BEFEIREL WT 2 HER - Z5H] total RNA Wi &K
cDNA » DI#EE{T1448E & RT-PCR (q-RT-PCR) ZJE » AfiEE Actin2 1y
JZ FEARERD. RNA 1Y S BLE SRR - DL Hpt || 5[ FAri#E{T PCR K2
JE - m[HERE B70X1 ~ B70X2 i B70X3 EHEPRIEE 2 Hpt 11 - #AE
J7fi# hygromycin » I /T ERZERFEE RS MoK (/- Hpt) = DL MsrB7
BH—5[F (MstB7-FE) BH¥ Nos 4% 1E T 752 5] F (Nos3'R) #T
PCR [ZJiE » RIEfESY MsrB7OX #EFE A i A Z A (& /\ ~
MsrB7-Nos) WEEFFE MR EIERT o &Ll MsrB7 Bi—5 [+
(MsrB7-FE 81 MsrB7-RBg) #{T PCR & » &5 RATRA 4 MsrB7 Jid
WT B[ ERERIL & - (0 HRINEHE K% MsrB7TOX #EIE R ([&
J\~ MsrB7) -

EccRZfTRIETHEMsIB7 B[RRI
Ky TR PCREYI A YIS RS AIMSrBGR HAt 5l &

AB5E LAClustalx 1.83 #ig /TR FHIELEEESR - 35T MsrB7 H—
iy 5S°UTRG [+ (F71) i LLq-RT-PCRZ FE(ECHT 10 RESWTHE#£ZEcc
stz > MsrB7 LR ek aVRIRFL - 45580~ (E/1) Eccpi
L/NEF% - MsrBY i iNRER - BBl 8 /N\If{% - HERH & » Bl
REREEFTASRE 500 (520 E - (HE 8 /N WTLASSET » fiAfE
EFI15 IS B RNAKE S DL A e TR -

MsrB7 RNAi B S 7 SR B HI{H 7+ #80H

Ryt MsB7 EERFRI . RNAI B » AEEE L
B7-RNAi-GW-F B B7-RNAi-GW-R 5[+ (F&71) ¥f#1T PCR » JlUK
MsrB7 3°UTR F EZ (100 bp) » F5FI|FH Gateway system fHEE
pH7GWIWG2 > 8% B7-RNAi ZEHHEG [[E75 0 (b)] - IERIEEESHYE -
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HEFTPHLE MM - hygromycin FRZEVEER (B +) @ HEEEGE]
MsrB7 3 & [#{K 2 W9 2 RNAI #EJEFE (B7-RNAi-1 £ B7-RNAi-2) ©

B7-RNAi fHERZ 7T T8 €

FIHq-RT-PCRIFHIRNAHEIEIRAIMSIB7 YRIRIF - $5REUR
X HECCEEFE 6 /NIF1%2 > B7-RNAi-1 ~ B7-RNAi-2 BHHIWTHIMsrB7 =3
B EMN IR - (EB7-RNAI A B 4 2 MsrB7 IR E#
WTE (&) -

MsrB70X B B7-RNAi k2 4MRA (phenotype) LLER

B7-RNAi flfkZ 4PV WT 7 Rl fiedi #7252 (data not
shown) - [fij MsrB7OX #&5E Pk 2 FRER AIHH s WT BLiEg
pCAMBIA1301 fYFTH{ETF (1301) Bkd (&-+—) - 1301 1 B70X1
Z [EfETE IR Y S B G Y E 72 S8+ ) > {H B70X2 81 B70X3 HY
TERREF B WT 51K - [EA1 - MsrB7OX #EFEIMR A LR {EHYER 5 -
WT B 1301 BEfERE » S5 #H By 18 5 B » [ MsrB7OX #EiFE 1%
JREEPIEER BH By 75 R IFABRTE - BUREAS B2 a BARY R e
& (E+=)-

MsrB70X BEFERHY Ecc i 32 Ha
DUERELY 10° cell/ml (Agoo = 0.1) 2 ECCERIEHE 10 Kt 2 WTEL
MsrB7TOXAEK » 4% 8 /NI {2 - WTHIEHBHE R L - 2H/KOZR (Bl
Pd) - M MsrB7OXHEE AR RIS AR & 2 - R B 5 K% WTHEARESET »
A HAERRMT ATy A EHHECCZ B% - MsrBTOXAE R & (&Rl 4
MME S IR - BEcczE 5 K1z 2R » HIEHBN A EHE » 4558
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BN RN S E BHBERWTE - BURFERIEMSBT fyf i E77
FERTIEFHE ARSI Ece it (Bl 1) -

DIEcCEHE R REEFYWT » B70X1 ~ B70X2 EiB7-RNAITERE »
8 /NI % » WTEAB7-RNAS H R IHE/KOZ RS - BT-RNAIBIWTLEL
BTSSR EET > B7T-RNAIG A S ECCHY Ry 5 BURY - EVEE F HIE4H 4%
NEHEE - #IHB70X]1 ~ BTOX2 EEIRN & B WTHIB7-RNAI
& (49 10'f%) > MB7-RNAIBAWTE BT (E+75) -

MsrB7 BEFE R P VIR EAR R A RAYR I Y

Ry T HERAEMSrBY BUEIR Y SRRV RIBE - FIHE
SRR B R B A 1 I AR E A I R S0 S E AR
517 (%11) #Ef7q-RT-PCR » HHINPR1 ~ WRKY70 FIPR1 &)t
SA-dependent pathway I-#JFHREELE (Lorenzo and Solano, 2005) » A
EccaBipl » EACELNFYMsrBTOXEEFE IR 2 R B S HWT (&1
1) » Eccpiz 1% - NPR1 AMsrB7TOXERFE MR ELW TR A B2 52 (]
+JU~ A) o FAEcCERIRMEFZH » WRKY70 74MsrB7OX & i FE keI ZTH
EHIERWT  (E+/\ - B) - EcciEEE 0 % 1 /% » PRL AMsrB70X
AR REBRWTE » B 2 /NFE - RIRWTRRERS (B
JUC)e

ERF1 -PDF1.2a#iThi2.1 &}ASA-independent pathway [ HH 5
s T ZIBBLIASRYERI] (Lorenzo and Solano, 2005) « JH: ={EE:H
AMsrBTOXEE AR 2 LI E SR WT (1) » H i EsE 1
VERFL > AECCHZHE 0.5 /i - BIPEREFRI - H NGk i
FERERE (BT A) - R 1 F] 8 /NR - MR AR EIWT &
TR T - PDFL.2aBiThi2. 1 HJB A PREIER & » ECCRERE 4 /)N
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512 » IR ERBRIAHGEA SR - HNWT AR E N
MsrB7OX#ESE RS © (Bl /L~ B ~ C)

HAtr SHIHPUR BRI © BEREAWRKY33 » JMsrB7OXiE
FERRHPWRKY33 FYZRER 8 RAWT (&) » {HEccEzEE 0.5 /NEFRIR
EREHFI (10 %) - N—/NRig » SFEFRWIEPES% - HRNWT
EBIMsrB7OXBEFER AV A (BT o MBS | & ol
KPR EHIPRS BPRA J/MsrB7TOXEEIERHYFR I EPIW TR A2 52
ANEEZ > MECCEREIU/NEFZ » I ZAERNWTH R EFFEFRIR (4-10
fi%) > M MsrB7TOXBEFEE R EWEEE 2 1% ([Et—) o Ecog i —/NIF
/A > PR5 (thaumatin- like protein) fJ725 A MsrB7OX Uk #EBLW TS
HAE TS > TR Ecez 3 2 /NKRH% » WTHIPRS BIA#EAE TR RECe
P 4 /NFF% > MsrBTOXEEFEIRAIPRS BAAHEAE RERIT » 11 8
/N FRHELLREER S 7/ (EHTD) -

iy BalaE SR » R HECCHy » MsrB7OX§E ERH » PR3 ~ PR4
EPR5 (YIRS BIWTHYRIA & » I/ 72 5 - MsrB7OXHEE 4 H -
PR1 ~ NPR1 ~ Thi2.1 - WRKY70 ~ ERF1 - PDF1.2 EiWRKY33 fyF=H &=
PERIAWT (&) « fEEccRH % » FR T WRKY33 #YFR3H S M=
B 74 HEREIE YT SR B A R Y R ECC R M By iR & -
MsrB7OX#EFERAIWRKY70 REccE L HiR R E RS » MPRS 1t
Eccizif 4 /NEH% - MsrB7OXFEFAPRANPRS BiAHEAE R EFRI » H
ERPUR AR MsrB7TOX A IR N HY FR 3R ET8AE WTHA R fy i

MsrB70X BFERFEIIR LR
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CHIEEE T » HEYre EFEH,0, (Moller et al., 2007) - F|FIDAB
FJufngdk EARSIMsrBTOXEEE (B70X1 ~ B70X2 B1B70X3) HAEcc
FRIRI% o AHARAH, 00 B EIWT K (B =) - # 10 KigHy
MsrB7OX#ESE MR (B70X1 ~ B70X2 EAB70X3) EAWTLL 20 uM MVt
TR - LR EEY)E AL A LR - $5 R RMsrB7OXEEE
AR EN S AMV I MSER R (EH U - A) - KT AIATHE
MDA & B IR ARG P REE B A LIEE - WHIEE R a8 > DU
— L HETERDUBELIZE - MsrBTOXETEMERESIR PL AL
20 (M MV 3 2 K% » WTELEFHH/EFS - MsrB7TOXEEFEEHI{E
HRE R AbaVER (&I - A) - MDARHIGESREUR » MVER
Hif% - WT4HEKAIMDA & E#iMsrB7OX#IE S - R HAFEBE(L
TREES o MEEREEMV 2 Hi#l 2 % - IFE B LI 2 R AR
% (BtH - B) - LR ERBOIEERE R - REMViZ » WTEL
MsrB7OXHEEFE R IELL 2 & & B (K MEEmRN A Z a2 iR
£750% - MWTEPREAER 109% (EHEU ~ C) - FIHDAB Z:try4dh
SRAEUR - MsrB7TOXFEFERRAMVEEE i (bR T - i Bigwb
AIH,O, (EtH) -

MsrB7OX EEFEMEE HE I peroxidase B thioredoxin reductase HYEEZ
T

WTEEIE PR FRECCTZ » J7 BIUTEL 0~ 0.5~ 1~2~4~ 6 ~ 8 /]I
im0 2R AAMEE E'E o D Bradford) A E & o FRA]HMacadam
(1992) (Macadam et al., 1992) B 7574 » Hl&EperoxidasefN) &M » B E
MR 45 SRR » ECCERFE 0 & 2 /NBF » MsrB7OXEETE 1k i peroxidase
SEMEEAWT > PO/ NI S ESE RBIWT 2 peroxidase; & M4 I St HH 2 75 FL
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(B[S ~ A) » F]Fthioredoxin reductase assay kit (Cayman Chemical
Company, Cat. No. 10007892) & thioredoxin reductase;&H4: » i
MsrB7OX#E5E £k Hthioredoxin reductase) EE = HAWT ([E[ 7S ~ B) °
ifi LLcatalase assay kit (Cayman Chemical Company, Cat. No. 707002)
& catalase Z JEVE - 45REURECCEZIE 0 £ 4 /NI - MsrBTOXEESEIK
Hicatalase Z JEPEEEWTIR » 1] 6 /]NKf{% catalase 2 Jil MED fRRH 272 52
(Ett) -

MsrB70X EFERHYE TR E B B

D E MR ERERE = EAMIWT ~ B7JOX1 ~ B7TO0X2 BiB7-RNAIfE
Pk > —#H1% - WTEAB7-RNAiM HHEREHZZE AAYH L > [EMsrB7OXEE
FERAE LR (B~ A) - BEER HEHSAN S EE > %R
B70X1 ~ B70X2 BEIERAHY & F EE WTEIB7-RNAIE - [[{B7-RNAi
FAWTHI S BAMEYT (B~ B) o Bt SRR R AT &S
HAMSIBT IR Al $E - HE R 5 Ao B 2 i P -

Affymatrix microarray 5347 MsrB70X BEFEMREL WT 556 1H B A=
RZRREL

ZEHT 10 KGR PR Ecc 2 MsrBTOXEEFE MR EA W T e[ fiL {7 IRAY
total RNA » F|[FJAffymatrix microarray 7375 A Ee EL RV R EAF
MsrB7OXEEFE IR T 85 LHYIETE - FI| ] Genespring®#i 4G 734714 » HEHL 625
{EXMsrB7TOXEIE Ik R EARTIWTII 5 LB B - HrrEifg )
S A BRI IE 71 B E 18 (EER AEs N+ (=) &
FIWRKY70 (AT3G56400) jxMsrB7OXEEFE #1181l 3.025 %
WRKY54 (AT2G40750) 7AMsrB7TOXEEFE kR4 2.9 £ ; ERF2
(AT5G47220) HAMsSrBTOXHEFE k1811 3.818 £iZ ; PR1 (At2g14610)
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[xMsrBTOXEESFEA 1 10.09 {5 - BIROSHEFR 2 tHEA AN ILA 25
{[& > EfAOP2 (At4g03060) FAMSrB7TOXFEFERE BT 44.4 £ o
Peroxidase 73 (At5g67400) AMsrB7OXEEFEMR I 2.742 % (=
) -

5EAN > BAEPEREAERE ]~ FLRI4N FLOWERING LOCUS C (FLC)
(At5g10140) » H> MsrB7OX #EFEMK YRR E NG 0 81.77 {5 - 1M
MADS AFFECTING FLOWERING 4 (MAF4) (At5g65070) 1> MsrB70X
VAR TRy E ARG 3.84 {5 (RIU) -
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33
22

51

37

AtMsrB3-At4g04800
OsMsrB3-0s05g33510
AtMsrB2-At4g21860
OsMsrB5-0s03g24600
AtMsrB4-At4g04810

99

— AtMsrB5-At4g04830

76

96

AtMsrB6-At4g04840
AtMsrB9-At4g21850

[ AtMsrB7-At49g21830
100 - AtMsrB8-At4g21840

AtMsrB1-At1g53670

0.1

100 “~———— OsMsrB1-0s06g27760

& — ~ FTHIETTE/KRE MsrB 23R 2 4uh -
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MEPRE: =~ soccssanrcsnmm e m e s e M1

MSFB7 = mmmm e e e o e e mmmmmemm——mmmee- Ma 2
MSIBY  —=eeececeeccccemecesceeceemme e e e e s s ese s ————— Mp 2
MSrBB = mmmmmmmmmmm e mmm e e e MNTSPKMEMEM 11
MsrB4 =0 0
MSIPBS  mmm e oo e e 0
Msrg? MAFNIITPGRVYSATSLTFVSTIKAAFVKPPLASPSRRNLLRFSSSPLSFPSLRRGFHGG 60
MSrB3 2 ==eceemcsccscccccsscsee—- MNIVNSKILFLSFTLLLLLOSSIVESDSICLSSG-- 34
MsPrBL 3z —=-—emeem—- MASSTRLTIIQSSFVSARTRLNYVSKTNHSGFACRSLSKPRNLSLSVYS 49
Msres AMTAAAVPSSGSFQKQDE========= EWRAVLSPEQFRVLRLKGTDKRGKGEFTKKFEE 52
MsrBe?y AMTAAAVPATGSFOQRODE--------- EWRAVLSPEQFRVLRLKGTDKRGKGEFTKKFEE 53
Msred TSATAVARSTGSVOKKDQ--------- DWRATLSPEQFRVLREKGTENRGKGEYTKLFDD 53
MsrE6 KMETKAAPEAGMIKKSNE--------- EWRTVLSPEQFKILREKSIEKRGSGEYVKLFEE 62
MsrB4 = = = 0----- MADL VTVVKKTEE--------- EWRAVLSPEQFRILRQKGTETPGTEEYDKFFEE 46
Msres = ----- MAASPLVVOKTEE-======~== EWRAVLSPEQFRILROQKGTEKPGTGEYDKFFEE 46
Msre? RIVAMGSSHPESVNKPEE-—--=---= EWRATLSPEQFRILRQKGTEYPGTGEYNKVFDD 111
MsrB3 VASTVAMAAPGSVQKGDE - -------- EWRATILSPEQFRILROKGTEYPGTGEYVNFDKE B85
Msriel MGSSSSSPKPONVOENEKNEFASLSENEWKKRLTPEQYYITRQKGTERAFTGEYWNSKTP 109
Msred GTYSCAGCGTALYKSTTRKFDSGEGWPAFFDAIPGATIKQTPEA- - -GGRRMEITCAVCDGH 109
MsrBY GTYSCAGCGTALYKSTTEFDSG PAFFDAIPGAIKQTPEA---GGRRMEITCAVCDGH 110
Msre9 GIYSCAGCATPLYKSTTKFDSG PSFFDAIPGAIKQTPEA---GGRRMEITCAACDGH 110
Msreb GIYCCVGCGNPYYKSTTKFDSG PAFFDATPGAINRTEER---AGLRYEITCTKCDGH 119
MsrBe4 GIFSCIGCKTPLYKSTTEFDAG PAFFEGLPGAINRAPDP---DGRRTEITCAVCDGH 103
MsrBes GIFDCVGCKTPLYKSTTEFDSG PAFFEGLPGAINRTPDP---DGRRTEITCAACDGH 103
Msrie?2 GIYCCAGCGTPLYKS PAFFDGLPGAITRTPDP---DGRRIEITCAACGGH 168
MsrB3 GVYGCVGCNAPLYKSTTKFNAGEGWPAFFEGIPGALITRTTDP -~ -DGRRIEINCATCGGH 142
Msrel GVYNCVCCDTPLFDSSTKFDSGTGWPSYYQPIGNNVKTKLDLSIIFMPRQEVVCAVCNAH 169
MsrB8 LGHVFKGEGYSTPTDORH SVSLKFASADSSK -~ 143
MSrB7 LGHVFEGEGYSTPTOQRHEVNSVSLKFSSAGSSQ -~ 144
Msre9 LGHVVKGEGFPTATDERHEVNSYSLKFSELISSQ--- 143
MsrBb LGHVLKNEGFPTPTDERHEBVNSVALKFSSAITSO-— 153
MsrBed LGHVHKGEGYSTPTDERLEVNSVSINFNPAKPSSIT 139
MsrB5S LGHVFKGEGYGNPTDERHEVNSVSISFNPAKSSSIT 139
MsrBe2 LGHVFKGEGFPTPTDE SISLEKFTPENPTL-- 202

MsSrB3 LGHYFKGEGFATPTDERHEVNSVSLEFTPAASSL - - 176
Msrel LGHVFDDG- - PRPTGKRYELNSAALKLNALEKTRD- 202

B — ~ PTAz{EFT MsrB fEE R 5 Fr 5 IELEEER - SR AR5 IHYEL S
G MsrB7 FRE R S RYEEBERIEILAL » 7 AHLEY Cys-63 &2
Cys-117 (ALE&E) - FRIHERKEE Y MetSO ZF - HEEEEL
zinc-coordinating Cys (Cys-45 - Cys-48 ~ Cys-92 Fi Cys-95) - Hf

MsrB7-9 7 R#EFEMH[EE (identity) &5 73.6% (Vieira Dos Santos et
al., 2005) o
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Actin2

WT B70X1 B70X2 B70X3
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25 cycles

25 cycles
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&/~ MsrB70X Ei WT 2 RT-PCR EH @ HI&5EERE - MsrB7-Nos = DL
MsrB7 E—5 | FEAHERER - Nos & 1ET 525 TF#1T PCR X
f& - FIXIfEAZ MsrB7 HRFERIR - MsrB7 & DL MsrB7 5[5 $EH—
#1T PCR ZFE » B]H1 MsrB7 REF AT PN ABERIE - Hpt FF
Pk Hpt Z5[F#17 PCR ZFE » FTHESS AR IR BEAERR - Actin2 HE
mo total RNA F8 7 ${l84H -
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%= ~ FI|F Affymatrix microarray 5347 MsrB70X £2 WT fEfEH »
LA TR B A R D8 -

Pathogen response genes

Fold Other Name
Locus Description
change (Type)

Transcription factors

2.935 AT1G49720 Identified as a protein that binds to abscisic acid response elements. ABF1
12.44 AT1G34180 ANACO16, response to chitin ANACO16
3.818 AT5G47220 ERF subfamily B-3 of ERF/AP2 transcription factor family. ERF2
3.011 AT5G51190 ERF subfamily B-3 of ERF/AP2 transcription factor family. ERF family
2.566 AT3G16770 ERF subfamily B-2 of ERF/AP2 transcription factor family. ERF72
2.232 ATI1G06160 ERF subfamily B-3 of ERF/AP2 transcription factor family. AP2/ERF 59
2.008 AT3G48920 Member of the R2R3 factor gene family. MYB45
2.839 AT1G74430 Encodes a putative transcription factor (MYB95). MYB95
2.563 AT1G13260 Encodes an AP2/B3 domain transcription factor RAVI
334  Atlg54040 Encodes WRKY DNA-binding protein 26 WRKYS53
5.689 AT2G46400 member of WRKY Transcription Factor; Group I1I WRKY46
4.244 AT5G07100 Encodes WRKY DNA-binding protein 26 (WRKY26). WRKY26
3.025 AT3G56400 member of WRKY Transcription Factor WRKY70

2.9 AT2G40750 member of WRKY Transcription Factor WRKY54
2.239 ATI1G80590 member of WRKY Transcription Factor; Group 111 WRKY 66
2.018 AT3G01970 member of WRKY Transcription Factor; Group I WRKY45
2.391 AT2G37430 zinc finger (C2H2 type) family protein (ZAT11) ZATI11
others

60.17 At2g18660 EXPR3, could be classified as a newly identified PR protein

54.02 At2g32680 Disease resistance family protein

22.65 At3g57260 BGL2; glucan 1,3-beta-glucosidase/ hydrolase

22.57 At2gl4560 LURPI is required for full basal defense

21.06 At5g62490 Protein expression is ABA- and stress-inducible.

18.09 At2gl14610 PR1 (PATHOGENESIS-RELATED GENE 1) PR1

15.07 Atlg75040 PRS5 (PATHOGENESIS-RELATED GENE 5) PRS
Identical to Cysteine-rich receptor-like protein kinase 4 precursor (CRK4), defense

1431 At3g45860
response

10.94 At5g54610 synonyms: ANKYRIN, MRB17.11, MRB17_11; response to SA

9.074 At3g21380 similar to MBP1; similar to jasmonate inducible protein

6.957 At5g13320 PBS3; Involved in disease-resistance signaling pathway.
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Fold Other Name
Locus Description
change (Type)
6.742  Atlg70870 Major latex protein-related / MLP-related, defense response, response to biotic stimulus
6.501 At4gl6960 Disease resistance protein (TIR-NBS-LRR class), putative
SA signaling and function in resistance (R) gene-mediated and basal plant disease
6.343  At3g52430 '
resistance.
6.032 At5g46330 involved in innate immunity.
5.717 Atlg21270 cytoplasmic serine/threonine protein kinase induced by salicylic acid.
5.434  At5g06690 (THIOREDOXIN-LIKE 5); thiol-disulfide exchange intermediate
5.354 At2g15040 putative disease resistance protein
5.071 At5g46520 synonyms: K1111.11, K1111_11; similar to disease resistance protei
4.929 At2gl15010 Thionin, putative Thionin
4335 At2g46440 Positive regulator of resistance against avirulent fungal pathogen.
4.275 Atlg70880 Bet v Iallergen family proteinm, defense response, response to biotic stimulus
4.167 At2g26020 PDF1.2b (plant defensin 1.2b) PDF1.2b
PCCI1 is upregulated in response to both virulent and avirulent strains of Pseudomonas
3.906 At3g22231 )
syringae pv. tomato.
3.894 Atlg21250 WAKI; cell surface receptor linked signal transduction, response to SA
3.817 Atlg72920 similar to disease resistance protein (TIR-NBS class)
3.551 At5g63020 dentical to Probable disease resistance protein
3434  Atlg59620 CW9; ATP binding, defense response
335  At5g47250 disease resistance protein (CC-NBS-LRR class), putative;
3.164 Atlg52660 Disease resistance protein, putative
3.134  Atl1g72900 synonyms: F3N23.10, F3N23 10; similar to disease resistance protein
3.119 Atlg62630 Disease resistance protein (CC-NBS-LRR class), putative
3.083 At5g17880 Response to red light, defense response to bacterium
3.08 At4g04220 Disease resistance family protein
2.904 At5g40920 disease resistance protein-like
2.901 At1g72930 Disease resistance protein (TIR-NBS class),
2.866 At1g42560 ATMLO9/MLOY; cell death, defense response
2.77  At3g20590 Non-race specific disease resistance protein,
2.749 Atlgl7610 Disease resistance protein-related
2.713  At2g43620 Chitinase, putative Chitinase
2.687 At4gl4610 disease resistance RPS2 like protein
2.541 Atlg65870 Disease resistance-responsive family protein
2.511 Atlg74710 SALICYLIC ACID INDUCTION DEFICIENT 2, SID2 SID2
2.508 At3g04210 synonyms: T6K12.17, T6K12 17; similar to disease resistance protein
2418 At2g15080 Disease resistance family protein
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Fold

change

Locus

Other Name
Description

(Type)

241

2.401

2371

2.364

2.259

2.103

2.1

2.009

At3g44480
At4g16890
At3g62550
At5g45210
At4g25780
Atlg10920
At4g16950

At4g37150

RPP1 (RECOGNITION OF PERONOSPORA PARASITICA 1)
Disease resistance protein (TIR-NBS-LRR class), putative
similar to ethylene-responsive protein, putativ

Disease resistance protein (TIR-NBS-LRR class), putative
Pathogenesis-related protein, putative

Disease resistance protein (CC-NBS-LRR class), putative

RPP5 (RECOGNITION OF PERONOSPORA PARASITICA 5)

similar to ethylene-induced esterase; SABP2

F|F Genespring 5347 Affymatrix microarray 4552 - fold change 5
MsrB7OX/WT HIfE=R - ZEREREE 2 £ ERVER » IFH TAIR
ML T ALY - BIR AR ERGER 2 FI9E -
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200 ~ FIFH Affymatrix microarray 5347 MsrB70X B2 WT kS »
B ROS MERIIFAIEFEAHMERRKREZ B -

ROS-scavenging enzyme

Fold change Locus Description Other Name (Type)
44 4 At4g03060 AOP2; oxidoreductase, AOP2
33.15 At2g45550 CYP76C4; oxygen binding
15 At3g46500 Oxidoreductase
9.612 Atlgl4550 Anionic peroxidase, putative
9.456 At1g50290 response to oxidative stress
9.337 At1g26420 FAD-binding domain-containing protein
8.615 At1g48130 ATPERI (Arabidopsis thaliana 1-cysteine peroxiredoxin 1); antioxidant ATPER1
6.284 Atlg34510 Peroxidase, putative
Short-chain dehydrogenase/reductase (SDR) family protein / tropinone
5.073 At2g29170
reductase, putative
3.583 At3g56350 ssuperoxide dismutase (Mn), putative / manganese superoxide dismutase,
3.544 At5g19890 Peroxidase, putative
3.114 Atlgl7190 Glutathione S-transferase
3.077 At2g28190 Identical to Superoxide dismutase [Cu-Zn]
3.038 Atlg54870 Oxidoreductase
Methionine sulfoxide reductase domain-containing protein / SeIR
2.854 At4g04840
domain-containing protein
2.742 At5g67400 Peroxidase 73 (PER73) (P73) (PRXR11) Peroxidase 73
2.735 At1g05250 Peroxidase, Identical to Peroxidase 1/2 precursor
2.698 At5g64100 Peroxidase, putative
2421 At1g55290 oxidoreductase
2271 At2g07687 Cytochrome c oxidase subunit 3
2227 At5g07460 PMSR2; protein-methionine-S-oxide reductase PMSR2; MsrB2
2.089 At2g45560 CYP76C1; monooxygenase
2.087 At4g31870 ATGPX7 (GLUTATHIONE PEROXIDASE 7); glutathione peroxidase ATGPX7
Flowering
81.77 At5g10140 FLC (FLOWERING LOCUS C); transcription factor FLC
3.84 At5g65070 MADS AFFECTING FLOWERING 4; negative regulation of flower development MAF4

A Genespring 5317 Affymatrix microarray 453£ > fold change £
MsrB7TOX/WT HyfER - BERURIE 2 521 ERVER - WHIH TAIR
AULEIT O SREALEY - BB AR ERGR ZTHIHE -
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#7F ~ q-RT-PCR B RT-PCR 25| F¥f -

Primer ID Sequence Purpose
B7-GW-F1 AAAAAGCAGGCTAAATGGCAGCAATGACCG

Gateway system cloning
B7-GW-R1 AGAAAGCTGGGTTTGGGAGGAACC
attB1 GGGGACAAGTTTGTACAAAAAAGCAGGCT

Gateway system cloning
attB2 GGGGACCACTTTGTACAAGAAAGCTGGGT
MsrB7-FE GGAATTCATGGCAGCAATGACCG

Cloning and RT-PCR
MsrB7-RBg GAAGATCTTTATTGGGAGGAACC
MsrB7-qF1 GATCTGTGTGAGCTTGCTAGG

g-RT-PCR
MsrB7-qR1 GAGAGTACATCGAACGAAGTGG
Nos3’R CGCAAGACCGGCAACAGGATTC RT-PCR
ActinF ATTCAGATGCCCAGAAGTCTTGTTC

RT-PCR
ActinR GCAAGTGCTGTGATTTCTTTGCTCA
B7-RNAi-GW-F |AAAAAGCAGGCTAATCTGCTGGTTCCTCCCAATA

Cloning
B7-RNAi-GW-R[AGAAAGCTGGGTAAGAAACCTAGCAAGCTCAC
Actin-qF1 ACCCAAAGGCCAACAGAGAGA

g-RT-PCR
Actin-qR1 AGAATCCAGCACAATACCGGTT
Hpt-UP AGCTGCGCCGATGGTTTCTACAA

g-RT-PCR
Hpt-LP ATCGCCTCGCTCCAGTCAATG
ERF1 QA TTTCTTGAGCTTACGGATTTGATCGG

q-RT-PCR
ERF1 QS GGTCTAATCGAGCAGTCCACGCA
PDF1.2 QA GGTTAATGCACTGATTCTTGCATGCAT

q-RT-PCR
PDF1.2 QS CAATGGTGGAAGCACAGAAGTTGTGC
PR1 QA GAGACGCCAGACAAGTCACCGCT

g-RT-PCR
PR1 QS AACCAGGCACGAGGAGCGGTAG
PR3 QA2 CCATGAATATGGTCCGTCTGGTGC

g-RT-PCR
PR3 QS2 GAATGATGCCGCTTGTCCTGCT
PR4 QA CCCAATTATTCTGCGCCGGATT

q-RT-PCR
PR4 QS CTGTCAGAGCAATTGTTGGGGAAGTG
PRS QA GGCGAGAGTTCCGGCCCAG

q-RT-PCR
PR5 QS CTCGTGTTCATCACAAGCGGC
Thi 2.1 QA ACTCACTTGCATACACCTTCCCTTGG

gq-RT-PCR
Thi2.1 QS AATGAGTCTGGTCATGGCACAAGTTCA
WRKY33 QA [TGTGACCAATTAGCAGAACCATTCATG

g-RT-PCR
WRKY33 QS |TCTCCAAGCCCCCCTCCTTTCTATAT
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BV B
TEYEE A IR (4 25 0 (R > BEEL

MV SFEELNELPREE) IF o YN E s T E a=aiE
JEffiEE 4 ROS (Miller et al. 2008) ° i) ROS Al s B EIEE
LA ER L - FHDABEE) S AEDUEENE © 281 - #325HY ROS Allgr
MR A R T SRR (Dat et al., 2000)  FA4HAM
HIE R T > DLamie Al Cys Al Met ¥ ROS BeURY - Hor
TR HVEHERR#E EAY Met 47 ROS E{LIPHL MetSO 1% » & EHET'E

HY%ERE ~ JEMEEADHRECEE - ZNMAHRE IR A EO BB/ A4 7H
MsrA F{1 MsrB & S-F1 R-form FyfEA [FHYEEG:HY MetSO 25 [0] Met
(% (9B MK IF 8 ThAE (Sharov and Schoneich, 2000) ©

i

i

MsrB7 F ZRIF A HHMTE EHE AR SR

Msr B2 i H 2R TR RER - AE VRSN > B & SIS - B
RIE ~ T FLSERIEYIES - MsrA F1 MstB By ] #HHE R p A LV E O

» DICRGEARE - PRARNEALS SR FTE RIS E (Moskovitz, 2005;
Cabreiro et al., 2006) - [EH{ETEE A TLE MsrB FK (MsrB1-9) » Hrft
MstB1 #1 MsrB2 EEUAEELRAGH 5 MsrB3 EZARTERH > Fydribh
MEREEZ > fERIFY ER > HEL ER (YR FEARE (Kwon et al., 2007) ;
HAfT MsrB BIFEFRAIBEE S (Vieira Dos Santos et al., 2005) o & ff
MsiBs F T E4RREARIAL B A FrE 2 2 4h - HAER [EIRVZHARES B Ay
FIVE I A 254815 > DL Arabidopsis Affymetrix & 5 53 FriY45 588
7~ Hor MsrB1 ~ 2 B 6 FREEE K EFRIR o [ff MsrBS ~ 7~ 8 B 9 HI|
BRI A EZEF (Rouhier et al., 2006) « ARFCH#E(T q-RT-PCR LL5T
T MsrB7 mRNA HYA [FEIAHARAYRIETY - 455880~ MstB7 125k
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RAMRES (B =) » Ih—%5 5B Genevestigator (https://www.genevesti-
gator.ethz.ch/at/) BEORHE HHYHEHIGESRAEET © EE5h - FIH MsrB7::YFP
Y EEAH AL PREEIE A SRR IR A B #E - DA e sn i ss - 45
BN MstB7 REPAHAEE (B 1) » .82 TAIR (http://www.arabid-
opsis.org/index.jsp) EilE _FATHERINVEE R —3 - 43& LIltsE A
K1 > MsrB7 - Z2ZRIR L 4HHE S BUEYIAVAREDS - N LA FEA e
R RAV R ED+ CaMV35S - (i [F R F HERI R EHY MsrB7 - 5
ERERBENFAET 2R T > DIEEE MstB7 FRa ke rYLIEE -

FHEZRIA MsrB7 B[S IEYIREER ROS HIEE ST » HEYIFEHFEER ROS
e s HE LR IR R R A RN Z &

TE [ B B & EE 4R ROS » & HY ROS Ryafl S5y
¥ AP ERRUS E (HR) 334 » S[34REiE e st Bl &5 1e
PR ELERI972FH (Durrant and Dong, 2004) - 4R 7175 ROS 19
S FEifEZ (ROS-removing enzymes) » #[1 ascorbate ~ catalase F/I
chloroplastic carbonic anhydrase 5 » SA ¥ [t fi%2% > #ififi§ (cofactor)
WEEEE T B B T AS 1% - SR EEZERAYENE - (£ ROS &
= [FF (Bostock, 2005) o FHIET-E4E A% - MsrB7OX #E5E PR H
catalase HYJE MEHE WT FE I - S PR - PRI MsrB7OX BE7E £
SA HIEE AR WT = » EFREREEREE -

TEYIAHAE RAEE 2L ROS » EisEp S bR » (FAIIRE AR
PESELT (Govrin and Levine, 2000) - i —Z S EYIHE T - FEEE
WHE AR  GifSEYEL HR KIEN BiE ROS » [H4HfEsET
IR R RS LBy - W IGRER R H BLEIEE ST (Govrin and
Levine, 2000) - 45 23R 22045 HH 5 AERS PR ERZLIT R E 25/ ROS » 7]
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BEIRE AT R S R BN 52 ) = Bl - Rt R R R
iron-binding & H'E » AIFEHE(CHEEET LAIEERZZ /Y ROS » f25%
FALET BRI AR ZE (Deak et al., 1999)-Kiba £ A2 2005
B9 EE S » FF4EF2EH Gentiana triflora antifungal protein 1 (GtAFP1)
HRIAUREFEFAEL > GtAFP1 E A thioredoxin-dependent peroxidase %2
JEE > EBESCEE T REALAEFRIBZLA ROS > i s Bt A LR
B R A A SR ZE (Kiba et al., 2005)

Ky TS B ERIAMsBT RIS IS Y S LA 1 - AN
FTLL 20 uM MV ZREEHEIMsrB7TOX AW TFa AL {HF MBI - MV AT DI E
FEYAE A BB MR S BB (Li et al., 2009) « §5RETRIMsrB70X
EIER TSN 2 AMV MSEFRE: - IMWTAIE (B - A) - 18
s A IIROS T T LIH, O, N RAFZAE MM (Pastori and Foyer,
2002) - EH,O0, RFEHVAE EL I RAVRE TR - AT A FHDABZL (U]
H,O0, i 4H&  RREAVIHB Y - Ry 17 RI/BEMsrBTOXEEIA L ZAEMT <2 A1k
it > BUEFEHEERROS » A ENEMVIERER T « AWfseth
HIMsrBTOXEEIEIREITDABR L B i - &5 RBURAEECCEAMV I B
% o BPAEMERFH, O, K & BN R & E L » MMsrB7 BEHEFRFHY
H,0, 2R 8 IHER WK » & EBURFEHAHMHT - BUREE R H,0,
Bk R envEER S (B = BE ) - 4 FRROSHYMHRHEE £
Y FA5 i FEperoxidase + catalaseBithioredoxin reductase™ » FEa %
MsrB7OXEEFE RV = FEFRROSEE JI & Elis s RV EIE S LA
B o AW EHE Bl =RERE R A E TR SREURE
MsrB7OX#EHE f4 A peroxidasefithioredoxin reductasel/ & M FEW T
(EH7X) - catalaseHEMERIZEWTHUE MRS (BHT) - E—45%
AIREEAMSsrBT J & B R AT AR N i B RE - PR EERA
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MsrB7 FEFRIFPLIME F (B F) » & HlperoxidasesfIthioredoxin
reductase/&, > 7 i L 4HAEE HY S 18 A 25 - (M catalase Hll| = 2253 (i 4t
F/EFEN (Vieira Dos Santos and Rey, 2006) -

MsrB7 HJRESHEY) ROS BYRS ERT&HH]

FS MsrB mRFFERRSE EA IR MetSO FEAUEFEL Met - iR
H'EJ® ROS 1% - 5{RA IEH /&1 - £ Arabidopsis HEAHIEA 73
{lE peroxidase isoforms (Mittler et al., 2004) - #F45FIH MsrB7 & {iH
peroxidase HYEVERE = Z RN - AIREZARyiE 73 {|E peroxidases H -
A 22 {EfFER (572 30%) HIREREREYI§ Met residues HYELAIETY
2.5% » bt Met AT TR E L ERFYIHHHEE 1.7% 5% (figk
JV) ° ifii MstB7 AJEEH Met residues FY L3 = 1Y (5 /E K FE - Afi{#
ESEAEERRERYEN (Lietal, 2009) - MstB f{LZEEF1% -
A 4% thioredoxin/thioredoxin reductase system ¥ 5 » DI4ERR S
M: o Thioredoxin /& Wi L¥iEREHE - RETHEER (suppliers of
electrons) > & T 2HB1E(LAE Msr 1VER » HAGHIEAHE(LHINT)
AE » ] 22B ROS MYRSER » HRJEF Ly (Cys-Gly-Pro-Cys) &AM (=
JRREHY Cys » SALMEHREE e iy SR8 - ERE(LRERY
thioredoxin ©] fFH thioredoxin reductase HY{F F{EHZE[F - MsrB i
thioredoxin/thioredoxin reductase system 2k — &% » (E4HAEA ROS
4EFFEE (Holmgren, 1989)-[ffj thioredoxin fZELfE 271 - Met residues
HYEEBI Ry 2.22% - JREE Met BAAEFTA EHE YT HFEE 1.7%
= (MF8ESL) (Lietal., 2009) - £ MsrB70X EE#SERR T » thioredoxin
reductase [E M WT 5 > MsrB7 #I|FH thioredoxin/thioredoxin reductase
system %257 > (EHUEMEGERF R EAIRES » IEFE B ER ROS » (4
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AN ROS 4EFRFIRLXE © 1M catalase HYFEZ AL T 41§ Met residues FYEL(
Ry 1.83% (ffst1) > BT & B E 5 R EYFEI{E 1.7%0 7= 52
(Lietal., 2009) -

MsrB7 ZRHVREEZERE RN = EHAE

MHAMsrB7 fyE—5 [~ » PAg-RT-PCREZHIW TR {HT~Z N4
MsrB7 HyZIH & - &EREURLIECCER B 1 /NIF12 - MSrBY iR ik
B R 8 /NERHE - HERH S s - BURRE I AR 500 2L
HURMsrB7 BN ERI G ZERIR A =S HE - BT #E—P &S
MsrB7 BLRZRIA A EAEHIHEHI Fy(n] - FAFTHEST T TAIRE R E 7
FUHIEES A > DUEIGMsIBY Br@hr-HIP51 » R RE) 5 IA
EUE T4 M EEPLACE (http://www.dna.affrc.go.jp/PLACE/) #Ef T4y
Mt > DA gz B F B A WREE Bl S A BA Y cis-acting
element - 73 MT45SEFHIMsIB7 VR ENF FH:A57H 6 (EIWRKY&EH
B fEERYEE (WRKY binding sites, W-box) ([ff##71) » EAIWRKY#
BRI 2 BB [ R ARIFIE 2L (Dong, 2004) « HHFEHENIE
75 [ B IR LA s US55 22 4By - WRKY Bk DA i 22 1 25 Fel 7 2
BRI - a[gEE S A MsrBT -

MsrB70X EEFE RN 7] 15 5% SA-dependent pathway HYHTIE&E]
Weigel A 2005 SEHIFFFEHIEEER - nprl SeSEpkiES SA B¢ SA
{L1#71 BTH (benzothiadiazole S-methyl ester) “NEREL » 5% 2SR EZ 5]
I SA B¢ BTH HYRE RS » 7R A [#E2 SAR K2 JfE - {H SA-independent
pathway HYFEEREHIZ8FAE > REEHEMN] NPRT FyBiE) SAR ZBAf#E
HE (Weigel etal., 2005) - NPR1 FAEY T RARISEERIE & > 1°
TEEREE T F525{E NPR1 FTaHAHYEE &8 (homooligomer) (Dong,
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2004) - A FEHEH R SA B[ A A&k thioredoxins (Tada et
al., 2008) > ifij thioredoxins #E[fij A 385 NPR1 4> F PN &k 8 » [FEHIY
FCERS (monomer)- BEfE > NPR1 HJ 4 A4HHEAZ +1 - B TGA fll WRKY
SERESHIR T-2L[EIH1E PR1 %5 PR L EHYFFH - 7F thioredoxin reductase
2SRRI » [N thioredoxin JEME#(E 25K SA-dependent pathway
PRI L DIAE (Tada et al., 2008) » AShHFEHY q-RT-PCR &EAA
7~ MsrB7OX ##FE M H 2 NPR1 mRNA fYERIF & A EH 155 TR
tWT B (&-/0) > #0 MsrB70X 1 NPR1 & E R S5 -
Frr4H B¢ Y homooligomer #8525 « H MsrB70X #E5E &N » thioredoxin
reductase JEPEEE WT 5 (7N ~ B) > ERIEE AR - NPR1 AR
HIZEEERE S TR ERNIRIA - Y NPRI fERINEREE
2t » NPR1 f RNA 23 &4 Ecc I 0.5 /NIE1% MsrB7OX HjH kg
WT I fiEEH 2 52

U401 NPR1 B TGAs €382 PR1 1y > ifif PR1 B@h 1 EE&
A W-box ZJIFEFGHEIN T (cis-element) HYRRIZEER - #HERAT
WRKY70 €781 W-box 45¢ » #EM A% PR1 EREM - HILHE KER
R WRKY70 » & PRLERNFFERI - & PRLAVIEFART (FFek+
—) o MHFEZRFL WRKY70 B PR1 AT 2 FIHE TR [ B ARATRER
(Dong, 2004) - Fi[E+/\&EFE A4 » MsrB70X ot WRKY70 F3H £i#;
WT 15 5 & ALY WRKY70 RNjEZ PR1 A 0-1 /NEFHYFRER 7R E Y
WT > {H7A 2 /NEf & MsrB7OX FRELE )G HHZEM N - T WT Fata R
BRI PRL > HEKX MsrB70X - (Rl » > MsrB7OX #EFA R -
NPR1 Ffri{ZEHY SA-dependent pathway FIREFCIEF B0 T EFA1ER
B o FIRE AP > 5 /NN RIEE 4B S B - 23T
o S B AR AR « BEAN Bl 7+ WRKY33 &30 5 & ~ SA B ROS
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o et 0 K ERI LA NN Er 3 A PREHP IR B AN 525 (Zheng
etal., 2006) - FpEH Ecc #y MsrB7OX EJEIET » WRKY33 RIHEE

EE WT & (BT > ZEIGURRUR - B MRS UR A S ()
5}I/£#*

MsrB7OX ESEPR A% % SA-independent pathway FYHTRARHIE A B
-

ERF1-PDF1.2a B Thi2.1 % SA-independent pathway [ fEsE K
A > S LR BERA IR (Ff8%1—) - Ecce 4R » MsrB70X
TR ERFL ~ PDF1.2a B Thi2.1 (93 &5 A WT iR &
() » ATRES Ecc ERZ4AiT > MsrB7OX BEJERRHET WT fEiRH » 4K
FAHBSHIPURER - [EHEY DT Ecc AYRIZ, - PE=(ERAR
Ecc fa Bl 4 /NEF% - 7E WT FERR 2 R E RN MsrB7TOX » HJiY Ecc
AR 4 /NEF - ATEE I A HE oS R A S S o SR WT
¥} Ecc SRV ATREIF A Z — - PR3 Bl PR4 [ 258 & 7l - 28
HH EL R AHARBE Y & R B R R EL R AR EERY4EHS  (Selitrennikoff,
2001) FHZ{5 (wound)- ZIHEL JA FFILIM #7555 (Lopez and
Gomez-Gomez, 2009) - A MsrB70X #EFE %t PR3 £l PR4 I Eir
WT & (EltH—) - BUREYIS A E S B R A S SRS A A =

N

MsrB70X =] [HEF)EH{E NPR1-dependent pathway Ei
NPR1-independent pathway
SA-dependent pathway Y 1447 F NPR1-dependent pathway Eil

NPR 1-independent pathway - [f%4& PR5 23R £ 3 &y SA-dependent
pathway 1y NPR1-independent pathway (Zhang and Mou, 2009) ° |ff
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PRS K &R ETH - AT AU R B4 a: AR (Wubben et
al., 2008) » [ Ecc &3 MsrB70X /NI % » PR5 23 & L1 FEAS
= 7% o {H NPRL JAREZHE Ecc fi » MsrB7OX g RN PRS R &
HlE WT & (1) » REEHEH MsrB70X ##5E#A PR5 AI5E£: 8l
NPRI-independent pathway HIP/FEREH] o & DL EES AN MsrB7 K
s N ETF o o] [ERFEE)E L SA-dependent pathway H
NPR1-dependent pathway Eil NPR 1-independent pathway > WiffEil SAR
[ FEAEBEAIHTR %] - H4 NPR1 ~ WRKY70 ~ PR1 ~ Thi 2.1 ~ ERF1 -
PDF1.2a 81 WRKY33 ZHUpAHREE A » FRIER N K » MsrB70X ##
TERRARYERIR SR WT (B 1) - AIREfE2 IR ARALT - BIEL
U] o BRI R A AR EREZLRE T » M MsrB70X
AR IR -

MsrB70X EFEZRNHURAHRIERE ROS R HEEREHRE £

FIF Affymatrix microarray 73 H7E IEH [F T » MsrB7TOX #EFE %
Bl WT NERFIREE(LABIE > WLL Genespring #Eg 77 H71% » 2%
B MsrB7OX AR » BLRHUR IR B ARAHBHVER K Eih 53R
(F=) » BIAMZETF - 8 E B tHRA AR R B e R 40
WRKY70 (Li et al., 2006) - WRKY54 (Wang et al., 2006) - ERF2 (McGrath
etal., 2005) Bl PR1 (Erbs et al., 2008) “5/J52FH & » i microarray 4347
GEER g ETEE o 1B ROS RERHRE 2 AU peroxidase %5 2 72
HEJRRERE (RIU) - 45& microarray ~ q-RT-PCR 2557
Mrés s » R MsrB7TOX fE PR - F&HIF4ER ROS ~ $2 =gk iR+
ZHYEME B E(L SA-dependent pathway > 271 MsrB7OX TEIRENF
B S LR A 2 S

ﬁ#
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MsrB RIRA[RE A IREEE M

HAMsrB7 ~ MsrB8 EAMsrBY {ir B AHAR » H b BBy 51 AH E] 5 2
F1]73.6% - AL » B7-RNAIF|FIMsrB7 2 3” UTREZEH —HY 5 B > #4
SERNAIZERG © (7)) &ERBURBT-RNATEARTL IEFIR N MsrB7
TR SR ABECCrR . 6 /NI {2 > B7T-RNAIBEWTHE Y of PN A= MsrB7
T HGE BT INFRIR > (EB7-RNAIHGEZE E 4 2 MsrB7 £
N o [fiMsrB7 ~ MsrB8 BAMsrB9 Z& 'S S =% 73.6% » HE
AEIIRE R REHAT » HHFAMsrB7 FRERALE(R - HAMsrBRIE AT e
LR E &M (functional redundant) » DASERFIE PR TP MsrBHYIEH DAL -
7 i R ER EAVIE IR O R B AR - IR R 52 -

MsrB7OX BEFEE T2 2 /) TR B A T A

EOTRISe IR FEYPEFRIRE AGR » T143 B AR BT R ]
BB . Hem e REN PR E S BRE R SR
St 2 AR - R > 3R P B SR B T SR A T
I ALE (Abramovitch et al., 2006) = 71 F I % [EALAI 7 2 -
I % SR » 70 (R P T TR > T4 A SR B
S8t [EERERE[ER IR 2 R ARIRMEY ) T SR
F o FERBEBRLE BT MSrBTOX R FUAEHERT Ecc (9 A42 - ZRAETH
SEGRENRE - RIS S B 2R SRR
THEZ » Z LR A MY » T TTHE S M T R s T A0
it > DR -

FHEFRIA MsrB7 & (e AT {0 AEZEFHAE
BeTHIfHT T HY R 2 IRAEY) - BT E] 2 H Bk ] B B E
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(vernalization) HYE2E - ERIRER [EIHBHTEHERIS) HH FLOWERING
LOCUS C (FLC) B2 FRIGIDA (FRI) ELRFRE#E - 7 FRI 81 FLC 5%
b - G EEY R - FLC & MADS box #E§#R+ » [ MAF4
(MADS AFFECTING FLOWERING 4) % FLC &[5

(paralogs) > MAF family A& Ti{HEEE (MAF1-5) » FLC 81 MAF 55
FHERBIT G (EEYEERAT - BEEAEFIIERT (Deal et al.,
2005) - NEEAIHETEER #H - BrtaYres g4 R - B
[E] PSS SRR - WT B 1301 BATCRS » PR B EH & 18 REE - 1M
MsrB7OX SEFAMIRZEFIITE R 8 H K 75 | B BIAE - U HZE N
Ead RIHRR R - B CaMV35S Bl +FraE7 FLC A
AETT ZERFEIFAVE R BEH AT (Kim et al., 2006) - FI[F Affymatrix
microarray 73 i3 F - BBRTERFE] 312 2 B A FLC 81 MAF4 323 &1
EJF o Her FLC FRIRE MsrB7OX BEFEPRE WT BE 03T 81 % - 1
MAF4 1570 3.84 f% (&PU) - FLC Bl MAF4 Sy faHi R 7B EHY S a2
At HEf AN KERE » FiEpEEFEHVEHE (Shindo et al.,
2006; Xu et al., 2009) » B MsrB7OX BEFEARAY LR F { LAY R A A
(Bl += A) > [HHEHEFHEHEI R ERINLEEE -

MsrB7 £ S5 H Y FE T

FHEZRIA MsrBT (Ef R A EA L ERFERET - (EE R EE
SRR E  ERBEHEZZN WT BREEREA G E&EMr
ITERIBIAD © FFACRIYHEESE (Brassica oleracea) Bi&HEK 25
(Brassica campestris) > NMEFEREINIER B H M= EE - Bt
7 ARSI  HP MsrB7 B EY)A S 5B B EA > I
FEHFE R B 2 A S NER R TR o A R DA
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AT RIEREY - BRE MsrB7 IYTIRE » RS 5 MsrB7 H A
HAEY) > SRR S R RESAY R Zan & > PRSI EIERTE

NS
Ae °
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2xYT (1L) for bacteria culture
16 g trypton
10 g yeast extract
5 g NaCl

15 g agar

MGL (1L) for agrobacteria culture
2.5 g yeast extract
S g tryptone
5 g NaCl
5 g mannitol
1.16 g Na-glutamate
0.25 g KH,PO,

I mg biotin
- Adjust pH to 7.0 with 1 N NaOH.
- Autoclaved at 121°C for 15 min.

YEP (1L) for agrobacteria culture
10 g of yeast extract
10 g of Bacto-peptone
5 g of NaCl

MS medium for plant tissue culture
4.32 g MS salt (Duchfa)

1x MS vitamins

10 g sucrose
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S g agar
- Adjust pH to 5.8 with 1 N NaOH.
- Autoclaved at 121°C for 15 min.

Infiltration medium
1/2 MS salt (Duchfa)

1x MS vitamins

1% (W/V) sourcose

0.44 uM benzylamino purine
- Adjust pH to 5.8 with 1 N NaOH.

50 ul/liter Silwet L-77

TTC medium
0.01% polymyxin B sulfate

0.002% tyrothricin
0.005% chloramphenicol,
0.005% cycloheximide
0.005% crystal violet

1.5% Bacto agar
- Adjust pH to 7.0 with 1 N NaOH.

- Autoclaved at 121°C for 15 min.

523 medium

0.03% magnesium sulfate heptahydrate
0.2% potassium phosphate
0.4% yeast extract

0.8% casein hydrolysate
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1%sucrose

1.5% Bacto agar
- Adjust pH to 7.0 with 1 N NaOH.

- Autoclaved at 121°C for 15 min.

NB (1L) medium
S g peptone

S g yeast extract

1.5 g sodium chloride
- Autoclaved at 121°C for 15 min.
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frek— ~ RAEERGEA

Stock solution
Mannitol 0.8 M (use 0.45 pum filter sterilized)

3 M Nac(Cl
0.2 M KCl1

0.1 M glucose (use 0.45 um filter sterilized and store at 4°C)
0.1 M MES, pH 5.7 (2L KOH 4 7E)

1M C&Clg
10 % BSA

Enzyme solution

Working Stock Add
1% cellulose R10 0.1g
0.25% macerozyme R10 0.025 g
0.4 M mannitol 0.8 M 5 ml
20 mM KCI 02M 1 ml
20 mM MES 0.1M 2 ml

Heat 55°C 10 min and cool to RT

10 mM CaCl, 1M 100 pl
5 mM beta-ME 13.2 M (100%) 38 ul
0.1% BSA 10% 100 pl

0.45 um filter sterilized
WS solution

Working Stock Add
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154 mM NacCl 3M 10.3 ml
125 mM CacCl, 1M 25 ml
5 mM KCI 02M 5 ml

2 mM MES 0.1 M 4 ml

5 mM glucose 0.1 M 10 ml
Add H,O final 200 ml
MMg solution

Working Stock Add

0.4 M manntol 0.8 M 100 ml
15 mM MgCl, 1M 3ml
4 mM MES 0.1 M 8 ml
Add H,O final 200 ml
PEG solution

Stock Add final conc.
PEG 4000 4¢g 40%

0.8M mannitol 2.5ml 02M

IM CaCl, 1 ml 0.1 M

H,O 3ml
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fifg%PU - MsrB7 cDNA EARZE R 751

MsrB7 ¢cDANFES (At No. Atdg21830)

ATACCCCGACCCATTTTCACTTTGAATCACCATTAAACCAGGTCTTTAGTACAAAACTTCAAACA
AAAGGTCAAAAGCTAATTTCTTTTTTTTGCTAAGAAAAACTAATTTCTTCCTCTTCGACCTCTCAA
GCATCATTAGATAAACAAATCCTATTCCCGTCATGGCAGCAATGACCGCGGCAGCAGTTCCAGCA
ACTGGATCTTTCCAGAAACAAGACGAGGAGTGGCGTGCGGTTCTGTCTCCTGAGCAGTTTAGGG
TTCTCAGACTAAAAGGCACAGATAAACGAGGCAAAGGAGAGTTTACAAAGAAGTTCGAGGAAG
GGACTTATAGTTGTGCTGGTTGTGGAACTGCTCTTTATAAATCGACCACTAAGTTCGACTCCGGTT
GCGGTTGGCCTGCGTTCTTCGACGCCATCCCCGGTGCTATTAAACAAACTCCAGAAGCAGGTGG
AAGAAGAATGGAGATAACATGTGCAGTGTGTGATGGACATTTAGGCCATGTTTTCAAAGGCGAA
GGTTACTCTACTCCAACCGATCAACGTCACTGCGTTAACAGTGTCTCTCTCAAATTCTCTTCTGCT
GGTTCCTCCCAATAATCATATCATTGATCGGACCACTTTATCTCATGAAATCAAGAATCTATTCTAT
GATCTGTGTGAGCTTGCTAGGTTTCTTTCCCATACTCATGTAATATTATGATTCCTATGTGTGTGTTT
TTCTCTACTTTCCAATAAATGATATTGATTCCACTTCGTTCGATGTACTCTCTGTAATATATATTTTA
ATAAACTTTGGATATACTATACTTTTTTGTC

MsrB7 R 75

MAAMTAAAVP ATGSFQKQDE EWRAVLSPEQ FRVLRLKGTD KRGKGEFTKK
FEEGTYSCAG CGTALYKSTT KFDSGCGWPA FFDAIPGAIK QTPEAGGRRM
EITCAVCDGH LGHVFKGEGY STPTDQRHCV NSVSLKFSSA GSSQ
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fig% A ~ MsrB7TE @I T-F575 - 4L Bk A TATA box » ElE4R
HY &3k 5 W-box

TATAATAAATTTTGGTTACTATAAAGAAAATTTCTATTTATCTGTTCCTTACTTTCTTCT
ACTTGAAGAACATATTACAACTTCTTTTACTTTAAGATTTTGTAACAATAAAATAAAG
CTGGGATAATAGACGTACGCAATTAATTGCACAGCCTATTGATGTGTCAATCACAGA
GAAATTGCTTCCGCTCACCAGCTTTGGTAGATTCGCTAATAAAAATGAAATTGAAATT
GTTTGTGACATCACTCTGCTCAACAAAGCTAGTGGTTTGGATGTCGGTGTTCTAGTCC
CTGATGATAATGAGGATATTCTGATCATCTCTTTCTCCTTGGAAAAATTCCGATCTCCC
TTGGCGTTTGTACCTCTTCCAAGACTAAGAGCTAAAGAAGAAGAACTCACTCTATTGT
CTCACTATGGTAACTGGACCAGACGATCCATGCATCCCTAAGAAGGAGGACAAAGAA
CAAAGGTAAATGAGGTAACAAAGGTGAAATGTAAAGGTGAAGGAGGTAATAAAAGT
AAAGGAGGTAACAAAGGCAAATGTAACGGATTAATATTCATAGAAAAGACATAGAC
AAAAGACATTTATATGTACACATTTTTCTTTTGGTTTCTTTTTITTTTCCATGTAGTTGA
GGATCCTATCTCAAGATCTGAAGACATGAATCTGGTTCATGTGACATTCATATAAATA
TATGACAAACGATATGATGCTGAAGAAGAAACTGTCATGTTATGTCAAGTTCTGAAA
TCAGCAAATTCAAACAACACAAACACAAGTATGAAACAAAACCAACTGAATGATCA
ACTGAACAGATCATCTATGTTTGCTGCCGAAGTTTCCATACTTACTCTCAGGTACTGA
AATTGAGCCTTTGCGTGTGAGATAACCTCAACAGTGIGACTGAGAGATTTTCAAGGGT
AAATAGAACTTGAAAATGTTAGCTAAAAAGAAAGCTAAAAATTACTAAAAAACAAG
GACAAAAGATAAATAGTAACTCTGGCCATTAAGAGTATGTATCATAAAATCACAATA
GACCATTTTTAATCTAATTTTAGATATTTTTTTATTTAATAGAATGCAATATGCGAATT
TGAATTGTACTATCACACTAGATTACATAACCTAGTTGAACTTCTAAATATCTTACGT
ACAATTTTTTTTTITGGTTTTGGTTACATAGTAGTATGTATTACACATTTTCATTATTTT
AATACGTACAAAAGCTTTTAAACATGTATGAATCAGGTGGAGTATTTIGACTACGCTTT
GTTCAACTTGTCTGAGTCTAAACTGTGTGTGGTAAGGACGTAATGCACTTAACTTAGT
TTTTTAATCTGTTCAACGAAAGGCTTTTGATCAAGGAGCCCGATATTTAAGAGGGAAA
AAAACGTGACCAATAATACAATAAAATGGAAAACAATGTATTCGCAACGTGATCAAA
TGAATATTAAACACAGTCAAAAGTCTACATGCTGACATGCACAACCTCGATTTTAATA
TCTCCCTCTCTCTCTCTCCTTGCTGCATGTTAATTATTTTAGATCTAGATCTATTGCGTA
AATGAGCTGTTACCTAAATTATTTGTATTATTGIREMBBIGTTTAGTATAGTTTCTTTGG
AAGATTCTCATCAGTICTTTAAGAAATACTCTTCTCTAAGCCTATTTATATATTTATAC
CCCGACCC

+1
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Mtgk/\ ~ peroxidase FEEEEFE%H Met residues HYELF] (Li et al.,

2009)

Classical plant peroxidase Locus Met % Location
anionic peroxidase, putative AT1G14540 222 endomembrane system
anionic peroxidase, putative AT1G14550 2.49 endomembrane system
cationic peroxidase AT5G24070 2.35 endomembrane system
cationic peroxidase, putative AT1G30870 1.15 endomembrane system
cationic peroxidase, putative AT4G25980 2.7 endomembrane system
cationic peroxidase, putative AT2G41480 1.76
(peroxidase ATP1a); PRXR1 AT4G21960 2.73 endomembrane system
ATPOX (Proline oxidase) AT3G49120 1.98 plant-type cell wall
class III peroxidase ATP31, putative AT4G36430 1.51 endomembrane system
class III peroxidase ATP34, putative AT2G38390 1.43 endomembrane system
class III peroxidase ATP35, putative AT4G26010 1.94 endomembrane system
peroxidase-like protein; peroxidase ATP37 AT4G37530 2.13 endomembrane system
peroxidase C2 precursor like protein; class III peroxidase ATP38 AT4G08770 2.31 endomembrane system
Neutral peroxidase C precursor AT3G49110 2.26 plant-type cell wall
class III peroxidase ATPEa AT2G38380 1.43 endomembrane system
peroxidase ATP N, putative AT5G19890 1.83 cytoplasm, nucleus
peroxidase, putative (ATP2a) AT2G37130 2.75 endomembrane system
peroxidase ATP3a homolog, putative AT5G64110 1.21 endomembrane system
peroxidase ATP3a, putative AT5G64100 1.21 endomembrane system
peroxidase ATP4a ATIG71695 2.51 plant-type cell wall
peroxidase ATP5a, putative AT1G49570 2.29 endomembrane system
peroxidase (embCAA66964.1), peroxidase ATP6a AT5G66390 1.79 endomembrane system

plant-type cell wall,
peroxidase ATP7a, putative AT3G21770 2.75

cytoplasm, nucleus
peroxidase ATP8a, putative AT4G30170 2.46 endomembrane system
peroxidase ATP9a, prxr2 AT4G37520 1.82 cytoplasm
peroxidase ATP10a, putative AT5G67400 1.82 endomembrane system
peroxidase ATP11a, putative AT1G05240 1.54 plant-type cell wall
peroxidase ATP11a, putative AT1G05250 1.54 endomembrane system
peroxidase ATP12a, putative AT3G01190 2.8 endomembrane system
peroxidase ATP13a, putative AT5G17820 2.24 plant-type cell wall
peroxidase ATP14a , putative AT5G22410 2.72 endomembrane system
pseudogene, neutral peroxidase c; peroxidase ATP16a AT3G32980 1.99




Classical plant peroxidase Locus Met % Location
peroxidase ATP17a-like protein, putative AT4G33420 3.69

peroxidase ATP18a, putative AT1G44970 1.73 endomembrane system
peroxidase ATP19a, putative AT4G11290 2.76 endomembrane system
peroxidase ATP20a, putative AT5G14130 3.33 endomembrane system
peroxidase ATP21a, putative AT3G49960 1.52 endomembrane system
peroxidase ATP22a, putative AT2G18980 1.86 endomembrane system
peroxidase ATP23a, putative AT1G68850 2.38 endomembrane system
peroxidase ATP24a, putative AT5G39580 1.88 endomembrane system
peroxidase ATP25a, putative AT2G22420 3.34 endomembrane system
peroxidase ATP26a , putative AT5G40150 1.83 endomembrane system
peroxidase ATP27a, putative AT5G51890 1.86 endomembrane system
peroxidase ATP28a AT2G35380 1.79 endomembrane system
peroxidase ATP29a, putative AT5G06730 1.12 endomembrane system
prx10 peroxidase-like protein, putative AT5G15180 243 endomembrane system
peroxidase ATPE; peroxidase precursor, RCI3A AT1G05260 1.84 endomembrane system
peroxidase C2 precursor like protein, putative AT4G08780 2.6 endomembrane system
peroxidase family AT4G16270 2.76 endomembrane system
peroxidase, putative AT1G24110 3.37 endomembrane system
peroxidase, putative AT1G34510 2.58 endomembrane system
peroxidase, putative AT1G77100 1.49 endomembrane system
peroxidase, putative AT2G18140 1.78 endomembrane system
peroxidase, putative AT2G18150 2.07 endomembrane system
peroxidase, putative AT2G24800 1.82 endomembrane system
peroxidase, putative AT2G34060 1.73 endomembrane system
peroxidase, putative AT2G39040 1.43 endomembrane system
peroxidase, putative AT2G43480 3.88 endomembrane system
peroxidase, putative AT3G03670 2.49 endomembrane system
peroxidase, putative AT3G17070 2.36 endomembrane system
peroxidase, putative AT3G28200 1.58 plant-type cell wall
peroxidase, putative AT3G50990 32 endomembrane system
peroxidase, putative AT4G17690 2.15 endomembrane system
peroxidase, putative AT4G31760 2.45 endomembrane system
peroxidase, putative AT4G33870 2.79 endomembrane system
peroxidase, putative AT5G05340 1.85 endomembrane system
peroxidase, putative AT5G06720 0.9 endomembrane system
peroxidase, putative AT5G19880 1.52 endomembrane system
peroxidase, putative AT5G42180 2.84 plant-type cell wall
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Classical plant peroxidase Locus Met % Location
peroxidase, putative AT5G47000 2.4 endomembrane system
peroxidase, putative AT5G58390 3.16 endomembrane system
peroxidase, putative ATS5G58400 2.15 endomembrane system
peroxidase, putative AT5G64120 1.52 cell wall
peroxidase-related AT3G42570 2 unknow
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g% L ~ thioredoxin FEELEE 5 Met residues HYEEF] (Li

et al., 2009) -

thioredoxin Locus Met% Location

thioredoxin M-type 1 (TRX-M1) Atlg03680 2.79 chloroplast
a member of a multigene family within the thioredoxin (TRX)

At1g04980 1.57
superfamily

thioredoxin family protein At1g07700 0.98

a member of a multigene family within the thioredoxin (TRX)
At1g07960 2.74

superfamily
thioredoxin family Atl1g08570 1.82 chloroplast
monocysteinic thioredoxin Atlgl1530 3.39

protein disulfide isomerase-like (PDIL) protein, a member of a
Atlgl5020 1.79
multigene family within the thioredoxin (TRX) superfamily

thioredoxin H-type 4 (TRX-H-4) Atlgl19730 3.36

a member of a multigene family within the thioredoxin (TRX)
Atl1g21750 0.8
superfamily

thioredoxin family At1g31020 1.26
a member of a multigene family within the thioredoxin (TRX)

At1g34780 3.23
superfamily

a member of a multigene family within the thioredoxin (TRX)
AT1G35620 1.82

superfamily

similar to thioredoxin At1g43560 1.2
thioredoxin H-type 5 (TRX-H-5) Atlgd5145 4.24
thioredoxin-like At1g48070 1.39
thioredoxin x Atl1g50320 1.65
thioredoxin-related At1g50950 2.07

a member of a multigene family within the thioredoxin (TRX)
AT1G52260 1.49

superfamily

thioredoxin family Atl1g52990 2.56
thioredoxin family At1g53300 2
thioredoxin family Atl1g59730 3.88
phosphoadenylyl-sulfate reductase At1g62180 1.54
thioredoxin family AT1G69880 4.05
thioredoxin family Atlg76760 1.16

a member of a multigene family within the thioredoxin (TRX)
0.79
superfamily
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thioredoxin Locus Met% Location
a member of a multigene family within the thioredoxin (TRX)

At2g01270 1.62
superfamily
ferredoxin-thioredoxin reductase At2g04700 342 chloroplast
thioredoxin M-type 3 At2g15570 231
thioredoxin reductase 2 At2g17420 1.59
thioredoxin-related At2g18990 2.84
Thioredoxin-related At2g28725 6.25
a member of a multigene family within the thioredoxin (TRX)

At2g32920 227
superfamily
thioredoxin family At2g33270 1.1
thioredoxin family At2g35010 1.55
similar to Thioredoxin-related At2g37530 3.28
thioredoxin H -related At2g40790 2.6
thioredoxin reductase, putative At2g41680 1.89
thioredoxin family At2g42580 2.32
a member of a multigene family within the thioredoxin (TRX)

At2g47470 0.28
superfamily
Thioredoxin family At3g02730 1.12
a member of a multigene family within the thioredoxin (TRX)

At3g03860 3
superfamily
thioredoxin family At3g06730 3.83
thioredoxin family At3g08710 1.43
contains Thioredoxin domain At3g14950 1.94
thioredoxin M-type 4 At3g15360 1.04
a member of a multigene family within the thioredoxin (TRX)

At3gl16110 1.5
superfamily
a thioredoxin-like disulfide reductase At3g17880 2.37
similar to Thioredoxin domain 2 At3g19780 1.48
a member of a multigene family within the thioredoxin (TRX)

At3g20560 2.07
superfamily
similar to thioredoxin family protein At3g23320 1.05
thioredoxin-related At3g25580 3.33
thioredoxin H-type 1 (TRX-H-1) At3g51030 2.63
thioredoxin family At3g53220 1.59

member of a multigene family within the thioredoxin (TRX)

At3g54960 1.21
superfamily
thioredoxin family At3g56420 3
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thioredoxin Locus Met% Location
protein contains Thioredoxin domain At3g58620 1.17
thioredoxin M-type 2 At4g03520 2.15 chloroplast
a member of a multigene family within the thioredoxin (TRX)  At4g04610 1.94
thioredoxin family At4g04950 2.46
a member of a multigene family within the thioredoxin (TRX)
At4g08930 4.07
superfamily
thioredoxin family At4g12170 3.13
a member of a multigene family within the thioredoxin (TRX)
At4g21990 1.31
superfamily
thioredoxin family At4g26160 1.36 chloroplast
a member of a multigene family within the thioredoxin (TRX)
At4g27080 2.92
superfamily
thioredoxin family At4g29670 1.28
thioredoxin family At4g32580 1.25
thioredoxin reductase 1 At4g35460 1.6
thioredoxin family At4g37200 0.77
thioredoxin family At5g04260 2.6
thioredoxin-related At5g06430 2.06
Thioredoxin-like At5g06690 3.81
Thioredoxin-like protein At5g11640 3.16
thioredoxin family At5g16400 1.62
a member of a multigene family within the thioredoxin (TRX)
At5g18120 3.81
superfamily
thioredoxin H-type 2 At5g39950 3.01
thioredoxin H-type 3 At5g42980 2.54 cytosolic
a member of a multigene family within the thioredoxin (TRX)
At5g60640 0.84
superfamily
thioredoxin family At5g61440 4.49 chloroplast
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Mgk + ~ catalase fEEEE 7515 Met residues HYEEF] (Li et

al., 2009) -

catalase Locus Met % Location
catalase 1 Atl1g20630 1.83 peroxidsome
catalase 2 At4g35090 2.03 peroxidsome
catalase 3 Atl1g20620 1.63 peroxidsome
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Biotic/abiotic stress
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ffgr 1= - SRR IR

4% Eoed

ABA Abscisic acid

ABRE ABA-response element

AP Alkaline phosphatase

bp Base pair

BSA bovine serum albumin

BTH Benzothiadiazole S-methyl ester
Cys (C) Cysteine

CaMV35S Cauliflower mosaic virus 35S
cDNA Complementary DNA

Cfu Colony forming unit

DAB 3,3-diaminobenzidine

dATP 2’-deoxyadenosine 5’-triphosphate
dcTP 2’-deoxycytidine 5’-triphosphate
DEPC Diethyl pyrocarbonate

dGTP 2’-deoxyguanosine 5’-triphosphate
Dig Digoxigenin

DMF Dimethylformamide

DMSO Dimethyl sulfoxide

DNA Deoxyribonucleic acid

dNTP Deoxynucleoside triphosphate
dTTP 2’-deoxythymidine 5’-triphosphate
E. coli Escherichia coli

Ecc Erwinia carotovora ssp. carotovora
EDTA Ethylenediamine tetraacetic acid
EIRE Elicitor responsive element
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EPSPS
ER
ERE
ERF
ET
EtBr
EtOH
FLC
FW
GBF
GFP
GSH
GW
HR
HSFA2
IPTG
JA

kb
kDa
M. W.
MAF4
MDA
MsrB
mRNA
MS
Msr
MV

5-enolpyruvylshikimate- 3-phosphate synthase
endoplasmic Reticulum

Ethylene responsive element
Ethylene-responsive transcription factor
Ethylene

Ethidium bromide

Ethanol

FLOWERING LOCUS C

Fresh weight

G-box binding factor

Green fluorescent protein

glutathione

Gateway

Hypersensitive response

Heat shock factor A2)
Isopropyl-B-d-thiogalactoside
Jasmonic acid

Kilobase

Kilo dalton

Molecular weight

MADS AFFECTING FLOWERING 4
Malondialdehyde

Methionine sulfoxide reductase B
Messenger RNA

Murashige and Skoog

Methionine sulfoxide reductase

Methyl viologen

126



%S o

OHL N-oxoacyl-homoserine lactones

PCR Polymerase chain reaction

PEG Polyethylene glycol

PEP Phosphoenolpyruvate

PFLP Plant ferredoxin-like protein

PLACE plant cis-acting regulatory DNA elements
PR Pathogenesis-related

g-RT-PCR Quantitative RT-PCR

RE Restriction enzyme
RNA Ribonucleic acid
ROS Reactive oxygen species
rpm Revolutions per minute
rRNA Ribosomal RNA
RT Room temperature
RT-PCR Reverse transcriptase polymerase chain reaction
SA Salicylic acid
SAR Systemic acquired resistance
TAIR The Arabidopsis information resource
TBA Thiobarbituric acid
Tris-EDTA buffer (10 mM Tris-Cl, pH 8.0, 1 mM
1E EDTA)
TF Transcription factor
™V Tobacco mosaic virus
Tris Tris (hydroxymethyl) aminomethane
UTR Untranslation region
Uuv Ultraviolet

127



%S Eced

W-box WRKY binding site
WRKY Plant transcription factors contain WRKY domains
X-gal 5-bromo-4-chloro-3-indolyl-B-D-galactoside
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FL i3
Abscisic acid Ak
Alkaline method W A DA
Alkaline phosphatase i Pk I
Analogs )
Bacterial soft rot A EsH e e
Bacterial wilt FH i
Cellulases R el
Chitinase % TEn
Chlorophyll kR
Cis-acting element LSS
Copper hydroxide FA L
Copper sulfonate T B

Ecc (Erwinia) LT
Electroporation BEEEFLA
Elicitor o7 [
Endoplasmic Reticulum NE
Ethylene LS

FW fires
Glucanase [iFEqls:

Green Fluorescent protein
Hypersensitive response

Identity

KEEREOLEHE

U E
MHEE
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FL i3
Jasmonic acid TRFEE
Methyl viologen A
Middle lamella ApEEEE
Pathogen T I
Pathogenesis-related protein IR E SR
pectate lyases PR R i
PEG BT
phenylalanine e
Polymerase chain reaction e E
proteases A= byl
protoplast RS RS
protoplast transformation JR A B RGESE
q-RT-PCR E=RT-PCR
Ralstonia solanacearum A B

ROS

Salicylic acid

Similarity

Southern blot

Standard err

Streptomycin

Streptomycin
Stress-inducible

Systemic acquired resistance

Tetracyclin

#om o ol
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GIE27S e
W
AREEDURKE
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Transcription factor SN

Tryptophan
Tyrosine
Vector
Vernalization

WT

Pt

i

g (B
dE A A
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HILIEH
By A=Al
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