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WFEE R OBEEE (3£30) : The redox state of higher plant chloroplasts fluctuates widely under
light and dark conditions. Depending on the redox state, thioredoxins (Trx) regulate the
function of proteins by reducing their disulfide bridge. In Arabidopsis, plastidial stroma
Trx-isoforms comprise ten members, into five types. The £ and m-type Trxs regulate the
activity of enzymes mainly involved in the primary metabolism, including the Calvin cycles,
while x-, y- and ztype Trxs are related with oxidative stress responses. However, the
genetic evidence for its physiological importance is lacking. We prepared specific antibodies
for each Trx isoforms and determined their concentration. The m-type Trx with four
isoforms was major Trx proteins in the chloroplast stroma. We analyzed an Arabidopsis trx
m mutant.

AT IR AERH
(EHHAL : 1)
[ERESES SR & &t

201 0 1, 100, 000 330, 000 1,430, 000
201 14E 2, 200, 000 660, 000 2, 860, 000
201 2% 400, 000 120, 000 520, 000

R

I
&t 3,700, 000 1, 110, 000 4, 810, 000

Moo B - AW
BHFE DR - ME : EEAEYT, WMo TEY - EE
X—U— R ANNTXT, FERR, Bzl

1. WHEBRLE S DTS 5t ERAEA Fe~<IZRBIEL, BERNLHELR
HBEILITDO—EE Tz L ¥y, 7L K
SRR DT 4 L K% (Tre)ld, ¥ Trx BLBELBE LT, BFEL




TS (K1), EFazz i iEci
ol Trx I NV E LA 7N ZlED L L
T, A Me<IZRETHIEMERLIETTINE Y
VNI B EREIL L, BRIEHEORMEI Z1T

(F 1K A, 2, BERICED S
RIEME 2R E 2T A L0 B DR EERE
RIZE > T, FEFITKE e HfE A 71 =X A
Thh, ZZHFEHORTbEEZLHR O
Trx MFEFIC LD | #RE A LDSMNTEH, Trx O
T CEALE I S D Z R T EAE
FL., ZORBENZHHICES Z ENRHELN
Lo TWD (K1 #REK B, #&K C).

TN EAATL T, FlriEE Uiz &m0
7 BERNTRERIC KT, SR B R A
fa<id, TRNETEZLNTVWELEY B
SDOTexTA YT+ —LEFHDOZ ENbio
7o, T2l 2T A AR T Lz aA
XFAF T, £ (2FE), mB (4FH) (12
mz<, x& (1f8), y&(2F) 047V
— 7 9FEE L O Trx WEKKICHFEEL TVD
ZEBRbroTVnE (K2), LirL, £
LA POYHNTED L) R &E 5 EZHH -
THERE L TV 2 000, SR IR RE /3 FEL 3 2
BINLTWAEITFTE-T-,

ARAFOLEFL
[ FEBMERELATL]
[}
Target o

30 w' o sH
y AR

PG FSAML T
Fd: JTLRFLY

FI5a/FREE

SEITEER
T FALEFOY

H1 BEEDEZEOLFYIRART—F

2. WHgED B

FEITBAZICBIT DV Ry 7 ABIT%
JET D=0z, Trx (XD L Ry 7 AN
VETH D, HEREA Trx OAFZEIL. = ORE
TRELSEALTE, LrL, TOBNSTH=
b TCEZ, MEBNOERKX hue <
Trx (X, ZNFETEZLNTNZLEY HEL
DTAY T H—LBFEL, Z< DL Ky 7
AR TN TV D, Tk, ERAA ba~
Tex 74 Y 74 —AhiL, VALVT ¢4 NG %
BT HEW) —REMAEEEBE LT, £
DL IIZEFONEZRE L, R@EH LT
WBHDIEA D, FAE, Z OREE RS 5
ZEZHME LT, in vivo, in vitro D J7 D
BliE 2 SHFEE D T,

Target red

FNR: DT LR NADPRTLEER
FTR: ITURF - FALERS Y

3. WHEDTTIE

FEMYERAA b~ I CHFEET DT A
L REPV 77 —DOERESTHEZ AL
2T 5720, T, vuA XF R FERRIC
RETSHEEZBND 47 V—T, 9FEED
Bl trrrue—=r27L (®2), KhE%
AWMz # o RO KRB R A
HLT, TOHh, THHT_XRTOX LRI
DR ATV AALFR 2TV (X
3),

ZTHEFITLT, vuA XF R FDOIERAL
WRETL2FHA LV R 773 —%2 /K
H 5702, vaA XF X5 0 T-DNA fF
ANEFROBEEZ D=, £/, T-DNA fi
AEBIEORAT & FIFEZ, RNAL BROIERR S
Wi, BRL-Z o XL
T-DNA ffi AZERKZFHWC, B, B
K OVEH ST 21T > 72,

Trxm

m4

m3
m2

m1

yi

12 y2
Texf f1 Trxy

2 Arabidopsis chloroplast Trx-family( 43> F R is

4. WFFERR SR
NGO EED DR T, z ! Trx 23
ERARR ba~THIEL TV Z &nmiE
ENFD, INETD4 T N—T 9FEED
Trx [N CEBREZH#ED-, &3 LT, 57
JL—7" 10 FEEE D Trx R L, % Trx ¥ v
N7 N R RIS RS T D BUR O 1ERkK % i
Wi, MR ZARZ R0 B TR EAHUA D ME
RCERNEEIZE, Trx TA Y 74 —L5D
RAL T ERBIEZ "I E% H
Wiz RXTF RPURR E AR bE D 2
& T, 57— 10 FEICRR R bk %
B7-, R, Arabidopsis EfEARA + o
I JHETAETx T A Y 7+ —LDOREEE
BETAHIENTE, MlaNOKETF AL N
X T FIV—HXURTEOTEEEITD

Trxx



LT, IN—THTHEAERDOENEHL )N
T AT ENTET,

F7. vuA XF X FOERIRIZBET S
FAEV X777 IV —DF NI ERE
BEZ AEHMRRE T CHMET 57201, Ve
A XFXF @O T-DNA R AL BAR D EEAfF A2 HD |
WL ODDERIRIZONT, ARG Z
D& LT AT R 21T o T2, £ DRk
B FAFLV R T 7 I =T EIT,
TN—T7T412, ZORITUZENRALND
ZEMBHLMNI R T, ZHUE, & Trx Z v
—7MicEnNEhOEERH Y, T —TT
CICABEMERESHEZI T o TWVDEH LN D
EETETHHLDOTHY, ZOMEESHN Y
DEIBRbONEBENICHLNZT S
EMEHROBETH D,

fiml x f2m3yl m2may2

B3 Arabidopsis EfRATrx (9F8) DB R IR M

5. ERRERLE
(RFFEAREEE . WFSE 003 M ONHLEERFZE 3 12
=)

CesERmSC) (R 3 1)

1. Keisuke Yoshida, Ko Noguchi, Ken
Motohashi and Toru Hisabori

Systematic Exploration of Thioredoxin

Target Proteins in Plant Mitochondria

Plant Cell Physiol.  in press (2013)

doi: 10.1093/pcp/pct037

Hiid

2. Ken Motohashi and Toru Hisabori

CcdA is a thylakoid membrane protein
required for the transfer of reducing
equivalents from stroma to thylakoid

lumen in the higher plant chloroplast
Antioxid. Redox Signal. 13, 1169-1176
(2010)

HHtd Y

3. AiE

B ERIRICBIT D L Ry 7 A#E~
FZ a4 FAEIZBIT DV Ry 7 23R
FEIZ DN T~
B RRAFSE
DY

20, 4-8 (2010)

(Fa%E) G 114h)

LIl K2 A8 @

Yo XRFRAFICBITLERKFLIL Fx
v OB AT

% 85 [l A AL

2013.9.11-13

R Xy 7 0 ok

2. MR AZE, AiE &

vaA XFTRAFOn T AL R B REE
DFEHT

%4 B H ARG R TFRFES

2013.5.31-6. 1

Ao RN AR KT

3. M KZE, KB

AR A b <1285 m—type F4 L R
o v DR RE DT

5% 54 Bl H AN A PR S S
2013.3.21-23

fo (LT 5 o] LR

4. FI K2R, R

AR P <2875 mtype 4L R
> L DT

55 85 [B] H AR b

2012.12. 14-16

fEa T ; e E R

5. HH T,
i

I ha s RUTOF AL R¥ 18
VAV

B84m HAAIFEKRS

2011.9.21-24

AL R E R R

BOOM. AME G AR

6. AfE . AR

KT T a A NERES /X7 E Cedh O
IR MR A

55 52 [8] H AREW) L R
2011. 3. 20-22

il ; HALKRFENINAE S v o XA



7. HWE O OREEE. WO . B . AR
i

IaT A I AN EZI ha s RUTO
FA U R AMEH X X0 E OERE

55 52 [8] H AREW) L R
2011. 3. 20-22

i ; WALRFINHALF v > /3R

8. Ken MOTOHASHI, Toru HISABORI

“CcdA is a thylakoid membrane protein for
the transfer of reducing equivalents
across the thylakoid membrane in the
higher plant chloroplast”
BMB2010 (%5 33 [Bl H A3 FAEM PR - 5
83 [ H AL L FEERE BRIKE)
2010. 12. 7-10

R—=KrTA4 7R (F7)

9. Ken MOTOHASHI, Toru HISABORI

“CcdA is a thylakoid membrane protein for
the transfer of reducing equivalents from
stroma to thylakoid lumen in the higher
plant chloroplast”
The 3rd International Symposium on Protein
Community (ISPC-Nara2010)
September 13-16, 2010
Hotel Nikko Nara, Nara, Japan

10. MW B, &G /. AW #

S harRYUTOFAFL R 8y H
N DBER

HAMEY) FRE 7 418K

2010.9.9-11

FHIFN ; PERT
1. KB . AR @

AR ha~vFF L X LIckbF 5
A FEEZA U T2iE T s e

1 EIHARER PSR VAR T A
2010. 6. 4-5

WO R - B v /X

(£ Dfth)
R—brl—
http://www. cc. kyoto—su. ac. jp/ motohas/m
otohashi_lab/index. html

6. WFITALAE

(D) B g

AFG  fE (MOTOHASHI TAKESHI)
RERPEERT: - G A mPLEi - e
78 2% 5 © 90301952




