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Fig. 1 The effect of K Fe (CN); on the
activity of MoFe prolein
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Fig, 2 The relationship between the activity and
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Table 1T Meal contents of the oxidized with K,Fe{CN), and receastituted MoFe prolein*

Metal contents
!

Mo Te
nnsamplu -\\\ (. atom/mol) (g. atom/mal)
: ik ~—
MeFe(cry ) B3 29 1]
Apo-Molie i 0.2 15—17
RefMoFcE;')_‘ 26 5.6
Re-Moke(I7) §—12 . 27.9

* MoFe IRE-FREL 250,000 i,

¥ The molecular weight of the MoFe protcio way takeo as 250000 dalions,
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Fig, 4 Absorption spectrum of ferric citrate (a)and
the recenstituting solution (b)
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Table 2 The reactivation of the MoFe protein oxidized by K;Fe(CN), with reconstituting solutien
CHTRES
B ] ?EE ' C.H, reduction activity -
Total protein N .
Sample (mg) To‘il I?clf%ily Speg‘ﬁc activity
{omol /min) (amol/min. mgh
Apa-MaFe 52.5 9576,0 182.2
Re-MoFe{M) 52.2 23.;41.5 444.6
Re-Mol'w(8) 38.5 32316.4 §48.2
Re-MoF=(12) 12,8 14970.9 1169.6
£ 3 EEBEM KFe(CN), St MoFe HHMAMTHE
Table 3 Efficiency of reactivation of the MoFe protein oxidized by KaFe(CN), with the
reconstituting  solution
e A | Ty %%
Relative specific! Exp, [ Fxp. 11
#%\ aclivity i
e . ZHUER B K ZRE
P '-\\ C,H. reduction H, evolution C,H, reduction
MoFe {cry) 100 100 100
Apo-MoFe 4.0 0.12 0.008
Re-MoF:{m) 26.0 36.3 9.0
Re—MoaFe( D) 38.7 65.0 27.3
b CHGE IR L Bk E
() BASHHELE
BB HOE BT RER 8 . DTT
10} AR Y Bl - b B R 8 & S 1 0 7
A o SRR, CHIESEARR T
© b FRA EREIEE TS, R E TR IS B,
3t i 5R & MoFe A A8 (E 4),
. RAEMHEHS P RABRARAE T 1
0 , ‘ IR, B2 LIS ) (NaBHL) % 35
400 5 . . -
ﬁﬁw:“j:]engthmmﬁ)““ fo0 BN, BHERAMAERZHEEERE
' (% 4)e RELHNWEERSIAREN
B4 AR et M DRI A e (b OB it BRMELR, B Mo FIFil8, B

#25 FeMoCo A9 3.5%M, 1x— K it
HUEE—FRE (B EARTSRS
WMo, WESREEEEEW, 50
Mossbaver WERRIERE (X 5)—8, (HIR .
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Table 4 C,H,-reduction activity of the reconstituting solution using NaBH, as a reductant
. g% I Y St
ﬁ, N Exp. I Exp. II Exp. III
& Mo B N, Activity
Mo coEm:nL 1) Total Specific Total Specific Total Specific
omo activity activity activity activity activity activity
BE \ (omol) (amol {min,] (nmol) (nmol {min. (nmoi) (nmol/ mia.
Sample - amol Mo) nmol Mo) nmol Ma)
N 15.16 10.40 0.66 2.65 6.175 2.51 0.66
R ;ﬁ%ﬁiii 45.48 24.78 4.54 14,.0¢ ¢.308 11.6 1.02
“olution E 75.80 70.93 0.94 18.05 0.238 22,49 1.19
1on 151.60 74,51 0,49 24,99 b.164 29,23 0.79
PR EAER
Reconstituting|3’ 75.8 i ! 19.5 0.257 ! !
solution ‘
exposed to O, 3h 75.8 ! ! 0 9 / )
HE AR
NaMoO, 60.64 t1.79 0.2 0 0 i /
ol -14-3::34
Ferric 45,17%**® 0,076 0.0017 0.15 0.0033 / !
citrate

* Ll Tris-HCY AErhARE, HEHL BN ENRE.

Buffer: Tris-HC! pH7.4 for Exp. I; Borate-NaOH pH9.6 for Exp. i and Exp. UL

** EAKEES Mo BENHTERRR 25%.

Mo coatent i3 25% of that in Exp. I and Exp. I,

D EERTH.

Based on Fe amout.
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R B Er k& .
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AR, EXEBABREN DTT ZETF, T
F, E. R RARE(E 7) SR ek
HIFRIT, B—H R EAL B

3, = 1,21mm/ sec,

POARZEE AEq = 2.51mm/sec, 55H §E
ek L BB fE 6 = 1.0—1.5mm/sec
AKg = 2.0~-3.7mm/sec R, FTLL, B

—HEIEREBRETE (F M.
NG T AR RE BE 8k /O [ ik,
8 Wl AEq H(FE S5)SXEFIENKEE
ZAHERAEE--B.

BEHARKSTHEBED Mossbaver
FEHE L, BRI PRAE PO 4% 53 Ok, B3
SRR, BEHEBEEWN & FMAEQ
HIBESEEEENARRELELL, 5L
B, EREERN 8 EiRD, M
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fL2Efr e /D Rk S W AN EY. A
i, BEABERBE-HARNERATHEE
T ERNERE,

EAE B STEE RS ZH R
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Table 5 Massbauer parameters of various samplec measured
Bo= TE:LEEE{% 1 AFy 82 aEg, 7
Sample mcasu};;mcm {mm/{sec) (mm [sec) (mun{sec) (mm/[sec)
=i . i

HBEB Room temp. .14 2.80 0.38 0.67 2.4
Reconstituting
solution ~ 90K 1.14 3.07 0.35 0.73 2.0

ERE#& 3

Mo-free =R 1.21 2.51 0.38 0.59 1.0
solution foom temp. .

FATE §

Oxidized 2 1.12 2.79 0.33 0.69 5.7

solution reom lemp.

28

EREA foom temp. / 0.37 0.78 i
Recm?stir.uled
protetn ~90K / 0,36 6.96 i

IR ;

Ferric =i 5 =0.45 AL = 0.58 /
citrate foom temp.

* 8 W ALy WEHEEGRSSNNGESMN.

&, and AEg are paramelers of two peaks of high-spin ferrous iroa.

8. fi AEe RHEASHNGEY,

&; 1 AFq, are parameters of two peaks of other components.

7T HARANGERF 2o

7 value is arca ratio of two peaks of groups.

= BEABPRE 30 9.

Reconsttuting solution to O for 3v mia.

¥, & {HAHE, B4 0.38mm/sec, {X AFEg
HAlEBRRTEE (£5). X5BA
FeMoS BE#b& PFH] Mossbauer R
HBHHA. RAEREBIR F-S FTHK
b R AR, FRFEREAE
R D TR, G R AR HIA,
SHEHBERPREBBE_MrE, &£
Bl FeMoS TR LS,

_ Wall FUYEH FeMoS EF#LEW
REN“HEAN R MmARERN. 54
B EFEXBN RIS, MMiX
T EEHERBAERNR FeMoS FHFHEaR
BERTEIM B

(M) EHFAT Mossbaver i

BHEEN Mossbauer 1R — PR
R WIE(E8)  BABEKRAELS Apo-MoFe
BEEATES, BERSDETSNE
— AR TR, 5 Smith™? % g
Bl LR/ MoFe B[R Msshaver (¥
AL, BHNELENES, FAEH
PP kiR th A B 0 e, Mossbauer i
MEPR 553 EA 4L, HOMES 2 456 BT
o EHMKE 30 HEEIF, BETHE
T, 7 {HE 2.4 BKE 57, KA
BRI EFR®L, L NaBH, 24&
FEAR, CPRRESEARST EH, E
EAb 3N EHE e L (B 4), Ui
BRI S Apo-MoFe B BAMWEL
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STUDIES ON RECONSTITUTION OF THE NITROGENASE
MoFe PROTEIN OXIDIZED BY K,JFe(CN), WITH THE
RECONSTITUTING SOLUTION CONTAINING Mo, Fe, S

Luo Ailing  Huang Jufu Liang Yinchu  Zhou Jingdong

Li Yingxing  Zhang Hwuimiao

(Institzere of Botany, Avademia Sinica, Beijing)

Zhai Jiancai  Wu Xuechao
(Department of Engincering physics, Qinghua University, Beijing)

After anaerobically oxidized by ferrcyani-
de abour 80 per cent of molybdenum atoms
and 50 per cent of iron atoms are released
from the molybdenum-iron protein of mitro-
genase, the activity of the oxidized protien
lost abour 75%.
protein with reconstituting solution containing

By incubating Apo-MoFe

Ma, Fe, S, the composition of the metals and
acetylene reduction activity of the reconsitur-

ed MoFe protein can be restored markedly.
The studies of Mossbawer spectrum show that

in the reconstituting solution iron and molyb-
denum atoms have been constructed as an
analogue of Fe-Mo-S cluster. The Mossbauer
spectrum of reconstitued MoFe protein is si-
milar to that of the native MoFe protein of

nitrogenase.

Key words

- Azorobacier vinelandir; Nitrogenase MoFe
protein; Oxidation by KasFe(CN)q; Activity
reconstitution; Méssbauer specira
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