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Anabaena sp. PCC 7120 (Anabaena 7120) 13RIRMED T T /X057 U T T, BRIFENKZT D L REMIHM
AT RVAMIUGHMET D, ~Tr YR T, EHEERFE Nitrogenase [IZRX > TEHREN T VE=TITE LS
b, ~7Ta v A MIURBREEEZ KK L TEY ., BT 2 8B MID ik S o RFEIRZ B~ h—
A RN A Z & T EREEICHERE T ) NADPH A 81595, Anabaena 7120 TTlL, Glucose 6-
phosphate dehydrogenase (G6PDH) %3 NADPH A= B\ Z 88 B /e 2 7= L. G6PDH OIEMEIZ L Ky 7 X#lfE S v
TWAIERFEINTWD, L Ry 7 ZAFHIE ST, AERNOBIGRETIREBISE L TE U RIEDV AT A v
(Cys) IEDOBLET (L Ry 7 ) REAELSED LT, F o7 EOIENERE T30 T TH 5,
FARAETIE, L Ry 7 ZAFIEIESMAIE U RER ORI EE e &H 2 R LT\ 5, fEYIERAT
X, EREFICERTEONTZEIT S %, Ferredoxin, Ferredoxin-thioredoxin reductase (FTR) .
Thioredoxin (Trx) Z M L CHERHMA Tl < B2 72 2 R IR ET D, TN E TOBIZET, BERIK T, HL
By e RV VA TE S BERP ST T T Irx XV BETIND Z L TIEME L, *RAICEE~= b—
A RS T < GEPDH (X ARTEMEAL T 5 Z & BNME X T\ 5, Anabaena 7120 (28T H G6PDH I&EHE23E
TEEMETTIRTT A ERMEINTVEN, KR T CEREEETT72 9 Anabaena 7120 <TiE, G6PDH 1Y
ZETTH THBIEMHEENTWAREND D, Anabaena 7120 1X. EEROFETHEEZEDO LI L TRk
LTWBDINARFATH T, 2T, AWFFETIX, Anabaena 7120 Ti&, L Ry 7 ZHIIA ST TR L,
BRLEOBEA~DIEBECHEELTWS Z L 24E L, dnabaena 7120 DL K v 7 AHIHIS AT L OfRIA %
Hfs L7,

% 2 T I, Anabaena 7120 O Trx BEEEMRZERI L, ERRKZHKUET COAEEBILH 2 DR EET T, 6 D
Trx MR ZFI L CEBERZFME T TRELLE ZA, Trx—ml BIEROBRFE LWAEBMRELZ R L, 63
ETIE, Trx DREMHLSMIBINET 20 E I NERHLNICT H72DIC, Trx ~OIiR TR ERKE 2R~
Anabaena 7120 1, FIR |20 Z THEMZERRITIZIEY Y NADPH-Trx reductase (NTR) ##F- T\ 3, FIR ITHKTE
B Trx Z3moe 9 D, NTRIZHICHEFET D 2 72 Trx 2B CE A it d 5, A bFFERIZI Y FIR
FE7ILNIR 255 6 FED Trx ~DBILIMRIEZRZ TR, IFLEALED Trx T FIR ICE W UEAEMICRITSND Z &%
oMLz, o, LHED Trx OZN NIR IZK VIET IR, bR TcH o278 LTHRIES
Niginotz, HA4FETIE, ERETEITHLER NADPH 24595 G6PDH O L K v 7 ZAHIHIO 55 -1 & FH 7=,
I ETOMIE T, G6PDH WEMENIETTSEM T TR T35 Z EIEBH LI o TV, Z OFEMZ R IXH &
MITIR STV, FIZ T, E(LFFEBRIZLY GEPDH D L N 7 2 HIHERE 2 352, G6PDH JEMEIXIEMAL R+
THD OpcA N Trx IZETINDZETIRTTAZEEZHLMNI L, 5T, EERND OpcA DL Ky 7 A4k
TEZ AT L., ZHERZEET TIIELET ThH > TH OpchA D RIS NERL SN TE Y . G6PDH fHMEDHER: S h
TWAHIZ EEPLMT L, /5 BT, o, KEHETTHoTH OpcA BIRILINTWVD DN EF~T,
G6PDH 1%, J&METTh AT a Y A R TIIEMHE SN TV AMENRH A8, REMBE TIIREE LS TS
VERDHD, £Z T, KEMPELE~AT R RAMTU Ry 7 ZGIHT AT ANERRL5 22 TRLT, ~Try
A ROV Ry 7 2 AT 2 EF T, ~TRUVA MBI D Trx OX 87 BRAEZFER, REM
JAICHARTAT BV R MIBIT D Trx BHEMENZ ERHLN /o2, S5, EMT, EBRERZEME
TIZHT DENENOMBID Trx OFERID L Ry 7 ZRIEZ TR, KB TITEMRERITINATND
B, ~NT VA RNTEHBIESNTWS Z ERHLNIZR- T,

YL EDFERMN S Anabaena 7120 TiX Trx (XEEMITIS C TEMNEZBETT 5, ~7T 2 U A MIBIT S Trx O
HEREILEEH LT, BRFMFICHE T TENOL Ry 7 ZIREZRF LTV 5 Efbim L7z,
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In photosynthetic organisms, thiol-based redox regulation is crucial to regulate activities of
metabolic enzymes in response to fluctuating light conditions. The redox cascade composed of
ferredoxin (Fd), Fd-thioredoxin reductase and thioredoxin (Trx) is considered to be a major pathway
for transferring reducing power from photosynthetic electron transfer system to target proteins in
plant chloroplasts. The Calvin—Benson cycle enzymes and glucose 6-phosphate dehydrogenase (G6PDH)
the initial step enzyme of the oxidative pentose phosphate pathway (OPPP), are well known Trx target
proteins. While Calvin—-Benson cycle enzymes are activated when reduced by Trx under light conditions
GOPDH is inactivated to avoid futile cycling of carbon

Anabaena sp. PCC 7120 (Anabaena 7120) is a filamentous, heterocyst—forming, nitrogen—fixing
cyanobacterium. In the absence of combined nitrogen, some vegetative cells differentiate into
specialized cells called heterocysts. In heterocysts, nitrogenase complex catalyzes nitrogen
reduction under light conditions. G6PDH is the initial step enzyme of the OPPP and vital for NADPH
production in heterocysts. NADPH is used for ferredoxin reduction and thus provides reducing power
for nitrogenase in heterocysts. However, G6PDH is reported to be redox-regulated and inactivated
under reducing conditions as well as that of plant chloroplasts, implying that G6PDH cannot provide
NADPH under light conditions even though nitrogenase catalyzes nitrogen reduction in heterocysts.
I hypothesized that the redox regulation system responds to nitrogen conditions to overcome above
discrepancy in Anabaena 7120

In this study, I aimed to reveal the redox regulation system in Anabaena 7120. Consequently
I found that the redox states of Trxs respond to light conditions, but not to nitrogen conditions,
although Trx target protein is partially oxidized in the absence of combined nitrogen even under
light conditions. I then investigated the redox regulation systems of vegetative cells and
heterocysts, and found that Trx target is oxidized in heterocysts even under light conditions,
probably due to the limited Trx expression in heterocysts. Taken together, I concluded that redox
regulation system is altered in heterocysts, and hereby redox states of Trx target proteins in
Anabaena 7120 respond to not only light conditions but also nitrogen conditions.
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