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SR SRR AR A A B S N FIE BRI RV (RAE R
AkE BRH RKAE

ChEFERE EBEMEER AR, L&)

jiﬁ(ﬁﬁ?ﬁﬁ%ﬁﬁﬁ%ﬂ%ﬁﬂﬁ%ﬂﬁ@ ( Rhodopseudomonas capsulara) TR N.H
R 0% e RO S D S MR (R AR, S EEANRETFIREN 10ME, &K
ISR B B AR EER R H TR BARE N BEREAN suM, RETMAR
etk ML EY E AR R B, S BRI TR AER . BB T MAZIEE RS, & AT
BAEHRE, He—LdESRET,Flm Co, Cut Zao W SR FOE BARE 19 CIEHE
R, oA TE T, 24K O-phesanthroline ¥ EDTA W& RE Ky EREME &

eGS0 A 20 ERT M (A

ETU FiRBER, XNt BS Rer caprdara BREO R ARARAT RIERYERET

T,
EWIA WAL R o S B A

AR ELT 4 B R EWENT
fi Fre s FIhEE, EFERIARFIRE -
HEESBUEERY. T2 5HEEME
AL FEE L, HFRE — R FH B 3Fe-
38] JEM LT, mMAXREHIEN
BAREREEE T, ARivEEBER
kAmb, @ S5EEXRBEATVINERE
iR BEENE MEN, 25 LikRE.

RMNEAFTEEER IS AEERL
B E (Rhodopseudomonas capsulata)) 1£
WEEE AR, AEIRANRSIER
BRBEAR NMEE, MABRARKESTH
FREBLREEEE,

ol S S ~
(—) BRRENRAF
SEMIT AR ALY (Res. capsulata) BH¥E N, £
AR B B E SRR AR, LR BEA
3000lux, ZBRR Orwerod EFHFEMERE (300
M) MEEE (7oM) SBENER.EH. T
WA R L 7.0mM(NE,),50, RBBEEE,

HERGHER,

(=) BERNT AR AN E

F 25000 X g{4CYEL 20 S PEFK, S
Ll 25mM (5 Tris-HC! Srpig (PH7.2) %—iK,
B RO ARG 10 8, BRMEER
PTERE RSN, RE5REHHHR
RS RS, ANERES, HERKHERST
Mo MR RAL & R, S kmgE, T
vk - KB EAREE 4 05 (HERRETEY
250W ), % 235000 X g(4°C) B0 20 g, FFHE
BN 0 EmKE B, REATTESLS, Sk
M.

(=) WERNEF &

LA A RN EATRE,
S EMY, PCRE R
K§ TE

2. B R R AT, FEE
EME, LB (MB) fEHEH,

LERARSEME: ERENTTERIEEK
HOEORSRE Lowry U7,

EXF 1985 F£ 7 A 10 Bl Fe
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(@) fL¥RM
O-Phenantholine §{| EDTA % Sigma =g H
KB RE AL R
& ES
(—)REFHEHANSER0E NN
EEa Rt

Rps. capsuiata B BB L &AW
I RAOEEEY, DIREREAENTHLER
BHRBEERNELSASEABXFEERR
KERAE % 1 gMNICl, - 6H,0 A IE
HEFREEROEERE 1R, BEH
H S R R R i (. R
FAEKAD SEERDMHSNEERBCR
FEEERILFRE M. BARNELE
Wi ok, BHFEEZEDES 2 &
DA E o Bl R AR ER 4 0 AR RY 3 F A
KB, BT NI EE, B EEREEE
AR HAE AT, o N ETImA, X
BEREHEAR ENEMEE,

¥1 Ni*t 3 Rps. capsulata R HARENRNEN
’ E B .
‘Table 1 Effect of nickel on hydrogenase and
pitrogenase activities in whole cells of
Rps. capsulata N*

REEE [chae
-uptake s -Teducu-
M%dsi%g Ni*+ aczti vity o; activity
edium (pmol Hy/ mg{(amel C.H, |
protein/min) { mg protein [h)
%%Eiﬁﬁﬁ - 4.83 94.9
8
Malate +
glutamate + 14.21 203.4
g%m"'mﬁ - 4.70 50.1
Ma(lﬁxtﬁj sof + 12.30 143.5

* NI DA RS IRIE L BRI 2B, T 28°C M
B3t 24 AhE),

w RMARNRAREN10pM,

* Ni't was added to the culture medium and
cells were grown phaotosynthetically for 24h
at 289G betfore harvesting.

#* Ni2t added to 10puM final concentration as
NiCl, - 6H,0.

2 TREM] NP+ & Rps. capsulata S EG
O] R 6 e (2 S O B IR BE 3R AT
B EFEAMARERN N&* (1nM—
100pM), 34T B &, B 100aM
NiCl, - 6H,0 RELSL, HEmRERNEHEE
KEEMEERBELAER. ME1H
LIEH,.1luM = 102MNICl, - 6H,0 FHE
TREFEPAROEK, BEMEAIRK
A, HhEmREENNREREN 1eM

NiCl, « 6H,0, [EHEER BT FEEENE

SEAE 2% SuMNICL, - 6H,;0,
£ z
g% g
2 Ziof 18 =
2 & 2
ca OB | =] g_
:é.u‘%% 16 5w
v WE
0 =
ﬁ%xw. Ha ¥3
E =g
e W
=30 -2 B
N = =
3 F

S5x10°7 I1X10-%5x10-% 1 x10-5

[Ni**] (M)
EH1 AR Nt BX Rps. capsulara iR
10 M 2 e R T B
Fig. 1 FEffect of added Ni** on hydrogenase
and nitrogenase activity in whole cells
of Rps. capsulata N,
LRERES,  LOHRERER
3 E NSNS NIt R,
1. H,-uptake activity 2. C,H,-reduction activity
The first point is the activity obtained in medi-
um without Ni¥? supplements.

(=) e HELRE (Co), &7
(Znt), 8 (Cr") HEHERSRNE
4 g ol 20

HEUME 7 5RAELFER EHREE
fodEEBEE (Co™) M ¥k EEs M
B R EEEEAER (R 2), RREKENH
X IR IO R HAER], B, 4 Co' K
EmARaN, dREEEHARRE
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HII RIPE o

%2 HMIY Rps. capsulata N, BEH
HEBNEAERZHENER
Table 2 Effect of Co™* on hydrogenase and
nitfogenase activity in whole cells
of Rps.capsulata N,

| REEE | ZonmEt
LHEET “Final H,—uptate C,H,-reduction
Me[alT conc activity acuvity
(]JM.) (pmolH,/mg [(nmolC,H,/mg
protein/mia) | protein/h)
None 7.65 127.4
Nicl, - 6H,0 1 15.8 389.2
CoCl, - 61,0 0.1 7.21 103.4
1 5.90 63.8
10 4.35 43.2

¥ 3 LIKREF A Ni‘t M FE N5
brpcdicl 2|

Table 3 Effect of added Ni** form on hydrogenase
and nitrogenase activity in cell-free extract
of Rps. capsulata N,
e = 7 .
H,-uprake Z‘ﬁﬁjﬁﬁﬁ
WATR | \ioe 15 10-tlactivity  [oria reducts
Way of (A5 (pm lij, on activity
addition : Bmo! o/l amal CH,/
mg proteiq rotein/h)
a/lmin) gp
m)\%&g?ﬁg 0 3.86 142.2
Added to 1 10.21 304.5
medium
A BT ke
3. f
EEES 1 49 98.4
Added o 5 2.16 67.5
cell -frec 10 1.33 23.6

extract

iy, RITHAE T Zo™" A Cu'™
®AMIRNEEYE NIRRT, SR Rd o BBk
& Zo** FiCo®™, BEEMEET.H5 &
Ni** 2555 A R BURREE T HEb R, K
B Zo®*, cu™ MEEMEEREELT A
§ER, 5 0ot Rl BMREREEINH
£ o

ENEBROBRERYRS-HED, %
BESREAEREPLORTEY, BE
FEAGEWE Fe™ 250 BMHEE (0.1
aM) Fe¥ DR N TRIFRAR, RS
ME AR FEEL R MA N7 R RS
/0 mEERITH),

(=) BREFNBFENMALFRA XA
R4 R 2 S A A0 SR iE ek B S5 0R

FERNE 3, UARRLIMA N,
HE MRS AR e N
FrEsrdEhr, AREAOTHEEERE
S ESNFE L S R AT (B . o N
BHEMABOTAREBRGE R, BAK
UKL, BEBRNEREEEST
e, Rz, MEMA N IRERHE N,
TS A A FRERIME R, B 2B
Tt B 2 BHlE SRR RE™
IR & TR HE BE MR KE
fRE R B R T, XRE—FM

%4 WAN Rps. caprulata N, TiBMRNEARE T31ENKS

Table 4 FEffect of chelators on Hg-uptake activity im cell-free exiract of Rps. capsulate N,

& N ARG R T T

R EE - ivity i .
H - uptake activity H,-uprake act;;:t&izlf the presence
B3| B |3 v |
Chelator onc. (i H Value {# Value
(pmol H,/meg [nhﬂﬁfﬂf?@’) (¢ mol H,/mg Inhﬂiﬁﬂf‘?%)
proteinfmin) ° protein fmin)
Nene 5.64 0 17.93 0
O-phenathroline 50 .16 97 2.33 82
20 1.12 80 5.74 68
1 4.7% 13 16.49 8
EDTA 500 1.69 70 7.53 58
50 4,51 20 15.59 13
5 5.19 8 17.63 5
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U A g T S g 1 R R R A

(M) EAHKMEEREFENHTN

2c A% o-Phenanthroline, EDTA J
AEFEED, ERERNSEREEEL
Tk, ik 4 A, BEAFIMA
SEFR RN, THENE ST EE
EeA L BHEHER, TR TIRYEN
B A, 3 BT e AT R B s B
ML FImAT AR EREN, {EASE
REAMREAUERTIR), BEEA
BERER -,

EAMEH N REREERE K
) B A A B R S 4 e 12 Bl SO R A O 3T
HIER, SRS NPT ERRES REL—
B A R BRI R RS,

W

LARRBERSH ARE"MEX—
FrLolESEREERR T Rps. capsulata N, &,
ML BB E R, WARTRIR
A NP, LR A FIXN S RSB
x5/, N RE2ETERES RN
B, HACDEHRENT 25RES
EhE g, FHRAA [3Ni-38] T
BEW, BR Yage" FTHHERHHE R H(D.
desulfovir!) V] Fiith S EBHIU S48 RN, °
RHEBNAREA N EYE Rps
capsulara RN, EBETEE N LK
EHEHESH [3Ni-38] HFEREDO
G, R E/T AR — S o,
o ilE KA R AL T e,

2 EBmAEERRNER-FEH,. =
E§l4T [Fe-S] BT Hzih,8H [Ni-S]
B3, el RXERESR M E .
EEEE R K&, fEEPOGRT
&# Fe. SOh, BEHTHEERE (Mo),
Tk R % [Mo-Fe-S] ;EdEdt LETHE

B g A N R, SRR
WEET, CiEFERSeEnLERY
B, RITAKE RRY, N X FEH
THRERE A B RS, BN
R IOARDIOIR R, NI o 5 2 e 3
He RO TR B B Y B B R
3N EEEAKIEREAME Rys.
capsulata ERERIAEE XLTRASR
P S LT B . BT, T
mERL R, kTR
ML RR, BB 4D 30% Motk BRI B
SRMRML, TEEFERS RO
B 1) A VR T R e B S R 1 2
P EEER AR, EARA R A
B, MATTIA A 42 5 B R SR A TR
FOSE A 17 7 8024 A OSBRI

£ F X K
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'ENHANCEMENT OF HYDROGENASE AND NITROGENASE
ACTIVITIES IN RHODOPSEUDOMONAS CAPSULATA
BY NICKEL

Zhu Changxi

Chen Binjian

Song Hongyu

(Shanghai Inseitwie of Plami Physiolagy, Academia Sinica)

The enhancement of Hs-uptake and C;H-.-
reduction activities in Rhedopsewdomonas ca-
psulata strain Ny by Nit* added to the medi-
um was investigated. The optimal concentra-
tion of NiCli-6H,0 for the stimulation of Ha-
uptake activity was 1 pM, but that for C:H.-
reduction was 5uM. There was always at
least a 2-fold -stimulation when cells were
grown with Ni'* added.
both enzymes could not be stimulated by Ni't,
Co’t, Cu®t and Zn™t added to the whole cells

The activities of

Little inhibition of Hi-
uptake activity was found after the additon

oy cell-free exiract.

of chelators such as o-phenanthroline and
EDTA 1o whole cell or cell-free extract of
Rps. capsulata grown in the presence of Ni*t
or not.

Key words

Rhodopsendomonas capsulara; Hydroge-
nase; Nitrogenase
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