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Studies on the Mechanism of Nitrogen Assimilation

in Marine Algae —VII
On the e'ectron carrier of nitrate reductase in Porphyra yvezoensis

Mitsuzo TAKAGI and Kiichi MURATA

Abstract

Experiments were made to ascertain whether methylen blue, coenzyme 1(DPN) and cytoc-
hrome C .are able or unable to fulfil a specific function as an electron carrier of nitrate reductase
in Porphyra yezoensis. The results obtained are summarized as follows:

1. Methylen blue can stand as a representative of an electron carrier of nitrate reducta<e

2. Cytochrome C is one of the real electron carriers of nitrate reductase.

3. Coenzyme 1(DPN) is not separately able to act as an electron carrier of nitrate reductase.

ERBETRFE o Rk FEERERE LT, AFEESEACEHOBER X oTw A1 A0 4 Db 533,
Col (DPN) = yellow enzyme (Flavoproteid), iz 4 { & 3 RBEK 3\ Tk Cytochrome b % & 3B 51
TWAEENH L T,

AT « GRS IABEC X 2 BOBREC TV L zzﬁowim%ﬁzu&;{ T D—D BT
BT s BUKRBHR TS b, MO~ HRETEE THOTz 0 2o0BFEORI LROBE < Mb
(methylen blue) TREAL 3 5 X 3 &fil b h0hHAREREOFHET A2 L2 BRITH 5,

EELEDOREBRK 35\ T b 1E v FEFEOBEC L oTRBORIIMTHAN S & EATPRE =0T, Mba ke
BoBEA L A BT RO hRIAECEBEORHE AL 3 25, 7% 7 ¥ 7 9V (Porphyra tenera)
#iz. Cytochrome C o FEfEASEMFTR 1 X b #5HEBER 2 T\ 5 DT, Cytochrome C 2 & st AR58E
BABFEOEOPHKAREREL 1 b 5 50, BEAIAMBKEREEOMBHR TS 5 Col OEME & b#E
ORBETEERANOBESRE NS, thboEE SWTANLARELHET %,
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e 6 A 3 H, LEIMCTIER L2 ¥ v/ v (Porphyra yezoensis) % Fi\ fzo X Mb DEBEIX
2 x10~*M #% Vv, FOBR I TRGHICME /oL 2 OEEREES Table1 KR L 7o

Table 1. Effect of graded amounts of methylea blue on nitrate reductase
activity of Porphyra yezoensis

Sige | 0-011M KNOs soln. 11111 ‘ 11111
chamber | o 53M Sodium lactate soln. 1111|111 ]1]|1]1
- gﬁ?ﬁé‘? Serensen’s phosphate \ 5 | 5 | 5 | 5 | 5 | 5| 5|5 |5 |5
Main Enzyme soln. 2 2 2 2 2 2 2 2 2 2
chamber | prethylen blue (2x10-5M) 0 ! 0.1l 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Water 1 09|08!07 0.6 0.5 0.4 0.3 0.2 0.1
 Transmission (%) Wﬁéo\i 8.8 sm 0 8. 3\ 8. 5 89.5 90.0! 90.1
NG, produced (4%/m) 2.08\ 2.18 2.25 2.40, 2.60 2.63 2.55| 2.25) 2.10| 2.08

Table 1 K ko TmEaNsiN< Mbix A% v 7 Y SRETHESHEAREREROERREL 2~
B, Lad B A10cck 35 & & Mb DRFHBMEX 2 X10-*M &K 0.5cc2 HmMLAL 8T, 2ok
SRR NATERNR A o v ORIZEBAL o,

RCEBBTEOKEMLERE LT, Y ~ 7oRb I ~ZE, Vv o, Z=v@l 7V,
L7 2 3 %y, 2 X107'M © Mb 0.5cca MU L & & Ulchwoic b & OERRSER £ o+ v D& E
ZHLThic, TOEEY Table 2 £7i LY,

Table 2. Effect of methylea blue on nitrate reductase activity of Porphyra
yezoensis when use is made of succinic-, malic-, citric acid, glycine
and L-glutamic acid instead of sodium lactate as hydroge'l donator

1 1141 1|1 1 1 1 1
Side 0.011M KNOs soln. Succinic | Malic | Citric | oo L—Glutagnic

chamber 0.2M Hydrogen donators ,__225 ,__,3‘29 ._,323 —— ,_.,329

1 1 11 111 1 1 111 1

pH7.174/15 SPrensen’s phosphate

' buffer soln. 5 5 1|5 5 |5 5 |5 5 |5 5

Main Enzyme Soln. 2 2 |2 2 12 2|2 2 |2 2
chamber | poihylen blue (2x10-4MD) 0. 050 050 050 050 05
Water 1 0.5 1 0.5 1 0.5 1 0.5! 1 0.5
Transrmsswn (/) :96 0 94. 896 5 96 599 0 9. 099 0 9‘9 0!98.0 98.0
NOj produced (#8/m) io 60 0. 920 45 0. 450 05 0.050.05 0.050.17 0.17

Table2 £ X2 TRENAIAL, 2~ 7BE KT EAE LTV L XMbIXIER Y — & L ARy
ERRTCRER O PR RIER KL 20 b 2 7oht, VY R, 2=V, 7V vRUL-r AR s vEER LTI
BRI ERD B i hoTe,

B. BBRITE RO EHD PREAREREKE ST

MR S (Porphyra tenera) 5Kgu~B Cytochrome C1 g% 855RE S8 Lo SR h K2 DI
B#50% L3 5 L EHEGEHE AV BRI 2 coickk Cytochtome C 9 0.4mg % Sie 2 Em i B §50
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~C4&- Cytochrome C 710-3M A% Vel U C RS T 120.2cc% Ml % % & E3d Cytochrome C &) 6 &
* SR T B Ui R By & DEx O TFK Cytochrome C @ 10-3M ¥ 0.2cc % K ISHEIC
M 7z & OREREREICEMo Co I RUHIER 2 X10-MD Mb% & LA L 3 OA®TMA T h B BEER
KBS 20 Bri R Lo 20 L & ORI % Table 3 r:,TLf_o

- Table 3. Effect of methylen blue, Co I (DPN) and cytochrome C on
nitrate reductase activity of Porphyra yezoensis

Side 0.011M KNO:s soln. 1 1 1 1 1 111 1
- chamber | o coM Sodium lactatesoln. | 1 |1 |1 |1 |1 |1 |1 |1
pH7.17M/15 Serensen’s phosphate :
" buffer soln. o 5 5 . 5 5 5. 5 5
Enzyme soln. 2 2 2 2 2 2 2 2
Main Methylen blue (2x10¢M) - — 0.5 | — 0.5 0.5| — 0.5
chamber _3 _ . _ ! o
Coenzyme 1 (1x10-3M) 0.2 0.2 0.2| 0.2
Cytechrome C (1x10-3M) — — — 0.2 — 0.2 0.2 0.2
Water 1 0.8 0.5 0.8| 0.3| 0.1 | 0.6 0.3
Transmission (%) o 90.0 | 90.0 | 88.5 | 88.0.| 88.5 | 88.5 | 88.0 - 88.5
NO/ produced (4&/11) 2.10 | 2.10 | 2.55 | 2.70 | 2.55 | 2.55 | 2.70 | 2.55

Table 31 REBML Col X DTAY ¥ 7 ) ORRBTRERIEAAE LI\ & L 2985 LT
=ik Co 1 p BT HBBOKERSE O URE I b RRETEE 0 PRKRERM K b X W
EEEWRTAHE B2, Col Rz DB BRPELEFEF TN TV L k9T, cheFieimmL
Th FOPHERE KoL EL bS5 6 OFIIMBRORMISL S L Bbt 5,

SAL e 6 Mb B0 BRI AR CRIR - TRIKECREO KA RALI 22 L LT Y,
R Cytochrome C #3A % ¥ /7 Y Eﬁ@ﬁmﬁ‘%@:@@*l’aﬁmiﬁéﬁkk BH 2T, BB EDLONT <

7V OEFAbe B E LTV AL o Bbh b,

% 3

o BRI NS & #0XFEHREKE LTRASK CI(DPN)E & %3 (AN EA) E Cytochrome
L 5d 0 (BEOEE) Lo ooBIKBENTW A, #E>THMY B BIAR S h A IEOHIRTTRR
S1ci¥ Neurospora crassa i< Co II (TPN) OB§SFREX Bt

B3 A SIS\ C YT RYERE TR Co I K X D CIKFESEHI T\ 4%, Mb, Cytochrome C 1. &
T EOEFNEEMT AEEL D L L ERONBEKEHRCER L ACHE & 5L OTRLD
235 % BB [ LT Green, Stickland & Tarr®) yxgLERS~5 Bi/k3R & 1 4 WEUEIUESF R Cytochrome
CABEE LW E RT3, BEGOERHE L b WO MRETLEFRC Cytochrome C 2BI&F LT
WA Z BBV WL, BT
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3% A. Nason, H. J. Evans® i¥ Neurospora crassa L RSEUBTRFEL B L, BXOTHEE LT FAD
(Flavin adenine dinucleotide) "a:Atr Moﬁ%‘fi)‘o*c Coll Oﬁj{j@h NO; £+ v 2ok feHT5 LR

‘\T\: A< o H] B
Nitrate Reductase -
NO3+TPNH+H*+ ————+————— NOy +TPN+ +H.0

FRFEEL® 1% FAD (FMN% % 3¢r) &% Mo %% TPN 0#5tH»56 NOs 1 + v K AEE2 h s &%

CAFE U CHRBTH RO FAREREOBR AL £ T e ¥ BR U/ B
TPNH ——— FAD (or FMN) —— Mo ——>NO3

— NS I EER Flavin o2 R0, #HEEETO Flavin 2B BELTBE 7~ I8
FHELEENBZ LRI LTVA L, KED REFO— AR Db I LT Adenined K
CEETHE L2 RH TV A0 CHEEEDIC FAD 23 EL, BB THERCEBIMELTWAThH
A3 LRXRFHTRERO LB L 2 A5 Th B,

ﬁofﬁﬁoﬁﬁﬁmﬁiff%beAD%Mo#ﬁi?é#@maomquﬁiﬁwn%%bkb
LEZ T\ A,

B b
Mb, CoI Jtr Cytochrome C 232 % v 7 v RSERETTREE D PRIKEERGE £ b 3 2050k BHL,
ROBRPBE LIz )
1. Mb REHRETER S PRIAZCRECREERELS 5,
2. Cytochrome C »\ASRRRTLBIR D HL O PHIARZRETH 5,0
3. Col B CLMSIRRITRLRE® PREIKFEERIKE 7 b 2 10\,

ARBREDIITI 24 b Bl SR BT A AR T TRt e B T 5 o
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