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uﬁ_E_‘?g ¥ =| EFTFOMSES OF THE FROBE BC-¥ IN KYMALANESR
Ao L Swirhf B, Chunce®, snd B, 5, Doopernmt, Jokpaeca
Ransarch Fourdarisn® snd Deparcmeat of Chexlatzy',
aiveralcy of Pecoeylveanla, Fhiladelphia, Pa. 19174 (DS4)
The proba HC-T has rwoently bero fdentiffed an bin-[3-
. pheayl=5=lsoraiolone= (4] |=peotsatiice omaol. The mmicuic
form L che Flootwscent spscies, the peuccal form beisg
inscluble i aqueous wedia (1), WC=¥ bas baes stodied in asolecithio
wveslcles, mecomacivuted ATTess wedlcles, scbmirschondrial perticles (SHRY
sod miggebesdria. I chass preparagisca and i L. Tubrae chromatophares
wnerglied wich Lighe (2}, & Pluiredcencs decredbs dnd & ted abifp of Che
420-430 nm shaorprion specerim is Zaused by subscrace addicfen: In
pirson baart mitochondria (MEND, howewer, the small shearpriss change 1n
in the opposits senss ss fn 3 and incremsss Lineatly wick the dye to
MM prviaia ratfo. The mocouwpler-swmeliive, sneopr-licked WE-7 spaciral
chmges ate fevaieed by rvsprats koo to affecs the AT cowpooent of the
profonmsrive forca. To pecoesvitutad APass weeiclas ep SHE, sddigicm
of HE,Cl cavaas a= enbg=casenr of the esergy-licked HC-T spaccral
chesged; subsequesc sddiclon of valisceyein or thiocyassce Teveries cha
HC-T raspeases. Freliminary resulis of bindimg soudies suggesc chac
ansrgiracion of E0TA SHF camas an incresse in the bound fraccion of tha
dye laading to queoching of the MNuorescence of this freerion. In FEN,
marpisscion sy causa sm alscilon of MOV from tha sssbrane causlng ®
decrvase la [luatesérccs ed af appuarent blue sbifE of tha sbeorpiion
specties, Ia, SHF, addirisns] flusrescendis Checpis afw sssoclecwd with
the bound perriss af HG-V: Cids speciTal sffects mey ba due to quentim
Field, elscrrochmemic, or orher chesges. In wasiples, the sbaorption
end Floarasesncs chenges esused by velfmeeyeis-fndused T of[lox snd
laflex ars of the opposice messa. Tha shasrpricm chimgpas are comalsfemt
with thoms chwscved in SMF scad FEXM bec.che [losrescesce ehengra are nor,
poasibly bucsuas of weaksr Sinding of MGV to msolecirhin. - (1} vios Po
Tuda, sebmittsd to Rischemtis + (1) B. Chanca and M. Balrseheffaky, in
. Mossshranes Wol. 7, PF. 13, 1975. This resenrch was supported by
Fatiomel Inetututes of Kealth promcs C-03216-01 and CGH-12302.
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DOOGDNCUS. FRIT FATTT ACIDI AS PCOSIDLE REZILATORY OF
DOIATIVE esiTeEaLATIoON

M. chefurka

Reaearch Iraeioute, Canmds Agelouitirs, Unlveraity Sub
Pt Qffice, [anans, CRCncld, Canddi.

Lasubation of souse=liver mltochondria at 23 resilts ln 2 pro—
gemaaive Ircresse in the sndogenous level of frem fatey sclde. A
darlire in resplentsry control, ADP/O ratlo, uncoupler-silioulated
ATPrase, and anoouplers, calelos. and vallnoryeln-stisulsted casples-
thon parallels thiz cisde o fore fatly eclda. Thids Fatrf acldd afé
avallable for exidafion [0 e fmesece of scetyloarmibine ac ATP,
Cot and carmitine. Bovine pariss plism!s cecivoed Bnls ATidatiss end
corcomltantly pesteres fespleatasy cant=al, AOPAO rabin, uncouplers
stimulatmd AZP nam ard the weouples, eslchm= ard vallnosycin-
stimslatml replration. Adiition af ATP, Cok, camliine and sag-
fmium Lo thee locaely=coupnlied altschonicis alss Cecuces thelr
foew Fatlty Woid conkent and redbored the abowe altochondrial
Puretions 0 pear-norsal Levels. Finally, pretreatment of mlice
chondris with a varfety of respiratory mibetrates counterncts the
ivas of soue of these fomcilons by mbstantlally refcleg the
woslstion of foew fatTy scids. jowsver i protective effect
f pubmtretm lx AT et toy KON, antisgerin, Fotefie afd NP &13
f which allow for !eccenaet tlon of free fathy acids.

These data show & dirert caeselablon bebeesn locse=coupling and
high lewels af free Firty Mfds sQeiring Mk endsjencis S
futty mcide may fincelon se oepilators of ceidetive phosphorylation.
Parthersape, the sdogenous leval of fres fatty scids in mitochondris
coig be controlled by ATP or higheenergy intersedistes generatat
by caldative procesaes.

Galear €, Bamstein

Departmenr of Mochealnrry, Scripps Elfaie aod Redeireh
Foundstion, Ta Jolla, califormis 73337 (Os=A}

Hirsehboodria snd mbmitochondrisl parbicles bind wmcouplers wuch an
2 astdo-d-pitrophenal (12} In two veysr 1) by & partition squiliboi-
wa, apd T} ac & ppreiffe, saturable Bicdlog dles charactariced by
dlsnsciacion conrcance Ly and ocher parasecers, Tha raluse af K and

g {lrow competlilon souwdlas) of uncouplers such ar de, dinlcro=
phidol, A, pentschlorcpbencl, trinttrophencl sod =13, and che coo
centrations necaseary for 505 uncoupling {#ys7) am dirsccly propor=
clonal l'i'”:- E5f3). A bioding site sble to sccomodats wery maall
{acide) an evll dn vary largs {213} uoccupling molecules i likely to
e limiting io bca &F Cwo dlmmilood aoly, Oos [4 sppatently the die-
Lance Biwsen The BAGIELwe cSATgs 46d thd PATE-FUbITiFUSSE AT Che éd
Jucenc aromaric sysiem {h = § 3}, anorher the chickress af che acoma-
cle syscra. I i coocssvable sherefore chat the uscoupler hindleg
vica har the sheps of & clefs, sicher o o vingle procein, ot an parc
of the coniact Ioterface fetwen bwo sdlecrot protelos, £

Fhoto-sffiniry Labaling studiss urflicing the K4 enfon beve shidn
thae rws procelss sre Isbeled £o = cajor degres: 1) & protwic of 2 B
of ¥1,000, which In oor ide=tical with elther subeeaic 3 of Fp=dTFase
the XRt-bindlng pretaln octated wirh the ASPIATP cacrier, the cxec
: ctylate Bieding proteis, ner with factor B, Thir proteio, the
r bleding proceln®, [r necensary for uecoupier equillbrium
binding. 1) & protein of o paf af 56,000, vhich has bern (dentifind
with rubunlr 1 of Fy-dTPads, Thase data togecher vith tha abers come
aideratfons ruggest the poamiBiTiry Ehat the enetupler blndlpg sife
i compored of both rhe wncomplef Binding prarels and subonlt | of .
P aTRa The l=plicariems for che sechanism of uneoupling and of
oridetive phorphorylatlion will be dldcusded (Jupp, by OM 15724},
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UPOPHILIC THIDURES o - —
INHIBITORS OF OADATIVE PHOSPFHORYLATION
* E. Bharloitn and R, Klshl

Maar—Planck-Insrioe e medlrisiects Forsching,
Abmilug Naturstoff-Chemle . D86 Heidelbarg , FRG.

M-fioro—nomnyl-thioures (AANT) and B—romd-2-thiouracil (NTU) ars
wary recld reagents for promin sulferyl grovps (RST), as found wath
Bacteglabulln sulfersyl indlde . To st our working yoothesis that
un exfdized wlfer function, suchas sl feryd grouss , mey bs o lved
i e reseireey—chain ATP mottesls, lpophilic thicusse and
wiowraciis ram been shdisd. Both substanoes (140 nmole MNT or
230 i T Amg prote in) inhilbit stabe 3 respleation U ox beart mio—
chomdria withthe ssbseratng glummate 4 malate [ 1], Tha stimulam
BEALE £ CEERICALLON wilh SucSiNAtR 3 TO, AN wilh Eatdrbdtd + TMPD
o tho maximum of smbe3 respiretion. Amaeraly lipophilic inmrestion
canbe arciudad, fom sgulmolar amout parmg promin of Hhe caygen
aralogies of MANT ard NTU ars iInective . For thicumes o strongly
acidic solslon sBllf Cystlnn LN Bwe milesd dleuMds and cystolne,

06-6-13

[_R-—g-ﬂ-ﬂ-jx - RS+ ASH

tha irlbitorey 8TTECT aF M o MTLE can ta ralamd o Secha promnb-
zed disulfde, an activatad hicestar of the aulfenic acid. This may
be A mechanisrie linkgs ooa prooneds twan ATP synthasis, s~ |
beire e prowalred dlauifde and e proonation the coupling step,
With tha formation of & proon—ieduced selferylgrowp & thiol group
in liberated{eg. 13, which is asamed o react inmiliodhondeis with

lowe oonoantrations oF lipophitic thicl reagants.

[1] E.Bfuerialn and R, Kiahl {1978) FEBS l.-:ll-FlE_I.‘ ER=T1.

ﬂﬁ_ﬁ.’]u METABOLIG EFFECT OF ICKE UNSCOUPLERS ofF
GLIDATIVE PRCSPHOEYLATICN )

Taphigrn Dall_Larsen, Eikon Keyel and Laly
LAEEINT .

Department ef Physlology, Oniveraity of Berzen,
Aratadwn. 19, N=5000 Bergen, Rafway. -

enogine-triphasphate-pheephoribosyl transferase (ToB
Farherichin eall la Ilnhibklisd by diccomarol, dinitro-
renol and pentachlercphensl In competitlon with ATP.

waz appraxizately &0 uM for dicousarol and 504K fer
lnuchlnraphenol, Carbonyl —cyanide acta-chloropheny=
yorazone dld not seea Eo have any Kinetle al' et ..
tcouzatol is Bound fo Ehe eZteRnt of G #1tes por encyme
efaner with & K,, _ of 50 pA.. Dizousarol and pentachloro-
phenal partly ;.féhi!u Ehe Dinding af ATP and AHP to "I.h.-
Ekransfernne, While AMP plightly prevented the binding
of dicousarol te the trmnafernre, ATP had no such effect.
The reversed Feactlon ls inkibiTed by dicousarol and pente-
chlorephenol without changes In [3n 5] for phosphoriboarl—
pdomosine trighoschate. Diccuzarol &r pentachloTophensl
pad 11ttle efleckt upan the bindlng of phespheribonyl-
adenoalne triphcsphate, Dicoumaral, dinltrophencl and
pentachloraphenol dininish the yield of phosphoribozyl-
adenosine triphoaphats in the Erangeferase reactlen
hpparently by scting ma parasite substrates; carbemyl=
cyrnida =eta-—chlorsphenylhydrazona had no effect.-

== + & LINEAR PEPTIDE AS A POTENT UHCCUPLER OF
06-6-184 CXIDATIVE PHOSPHORTLAT ION
‘l—ﬂ .

R.XKaschaltw

Inecituts of mMalecular Blalagy, Ausbtrlan AcE—
demy of Sclancas, A=1038 ¥lenns, Austcla

Helltkin,an amphiphillec papklide from bee venom ham besn
recagnised as & sembrane lycicimainly hemolyticlagent.
However aarked influsnces on sesbrane =neyms syatems poa—-
sibly uncelated to meabrans destcwctlaon secur Fandy at
sublytle concentrationa.An example for such an sffect may
be the uncoupllng abiliby of the peptide.THis propercy
has beerd lAvestlgated In cat llver albgchondrla by resc—
tlons chacasteristle for uncouplera.a SOC decrease ln ro-
apfiratocry control and of kthe ADP/D gquotlent occuced BE
2-4 nmoles mellttin/mg preteln.concomitantly with o sawi-
mal{over 10=foldlactivatlion of the ATPsse.0inltrophenol
cequlces conaldecably higher concentraclons{10-20 nmcles/
agifor 505 uncoupling.The atractyloslde sensltlvikty of
the melittin-induced ATFasn,the lack of oxldatjsn of exo-—
gerous WADH and the abaence of papalve Jwalling uynder the
conditions mentloned point to the Intagknass of the mifo—
chondrial membranes.Cospacative studles with varlous do-
tergents show the cccurence of risllac buk less clanc ef-
fects only 4k mush Rlgher sancentrations.An leaspheric
action ax deacribed for certain cyelle peptide sntiblekbl-
3 or nonlanic dekergentsa goes not seem llkaly for mellb—
ki on grownd of 1ta atruckure.Thus,melittln ssems to be
an uncoupler of unusual structuce:lt bz a basle peptide
of the compacktively hlgh malecular weight of JHA0,where—
as the routinely used aynthetic uncoupless are moscly
weak arcmatic acldas of much lower moledilar welghts.
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[ H, Strotmann: Energy-dependent exchange of CP_‘—baund adenine The Action of Lipophille Trapping Agems for Sulfaryl (RS )
o nucleotides in chloroplasts - I
(T, and Thiol Groups in Mitochondrial Erergy Transduction.
0,50F vl .fu”l\( L Y < 5 /““"E A

39 oy o E. Biuerlein and R. Klenl
Chloroplast coupling facter (CF,) contains firmly bound P"Clﬂd Iy
adenine nucleotiden, which are net removed by waahing and

exhiblt only B marginal cxchange ln the de~energlzed state Matursteff-Chemie, D-6000 Heidelberg, Fed.Rep.Germany

of the chleroplasts, Evidence i= presented for the substrate

role of bound adenylates in the process of photophosphorylation.

By energization pf the thylakoids, e rapid exchange of bound . N-Mona=ranyl=thiourea (MNT) and G=-roryl-2-thlouracil (NTU) are
edenine nucleotides for free ADP or ATP ia induced, The very rapld reagents for protein sulfenyl gmq,.(ng*). as fourd with
significance of adenylete exchange in photophosphorylation
is demonstrated,

Max-Planck-Inatitut fir medizinischs Forschung, Abtellung

B-lactoglobulin sulfenyl iodide [1]. Therefore we abudied tha action ~
of sueh lipophilic thioureas and thlouracils of increasing chain length
Exchange can temporally be separated into two partial reactions, n the mitochendrial energy transduction to test our working hypo-
energy-dependent release of the bound substrate molecules and
energy-independent re-binding of free nucleetide. The former
reactien Is driven by 8 pH grodient across the thylakold
membrane, The adenylate-despleted conformation is ready for
incorporation of free adenine nucleotides over several minutes. sulfenic~phosphoric acld antydride intermediate (R-S-0-PO,H,),
The adenylate binding conditlon, once established, does not as faund by chemlcal modal reactions [2].

require an energlized state of the thylekoids [er 1ts main-
tainance and peraiats even after solubilization of the enzyme.
However, as accn @3 @ new adenine nucleotide is incorporated,
CFy i3 re-transferred to the non-exchangeable form.

_theais, that an oxidized thicl groun, a sulfenyl group (RS"}may ba
imvolved in the respiratory chain dependent ATP syrthasis, Sulfemyl
groups can activate Inorgenic phosphate by the formation of an

Thiourea (AMNT) as well as thiouractl (NTU) with nonyl carbon chalns
lrkibit bast state 3 respiration [n ox heart mitochondria with the
aubstrates glutamate + malate [3]. They stimulate otate 4 rﬂaplrat!an
with succinate to 70 %, and with ascarbate + TMPD o the maximum

1n cantrast to adenine nucleotide binding, the ability of - 3 T B 5 e
~
32[—"1 incorporation inte CF,-bound ATP rapldly decreases, when afistate;3raspirationis A pore-lipophitleinteraction;can e *
the energy source ls taken off. . as eguimolar amounts per mg protein of the axygen analoegues of
- MNT and NTI t=urds and S=nonyl il resp. are
A model of CF,«linked reactions of the photophosphorylation u L7 e nirony : nyl-uracll resp
1 phoaphory
cycle is presented and discussed in context to chemiosmotlc inactive.
and conformational hypotheses. M
2 ot im A 38
CF. = BNz ¢ delx .
ok
(+\|—wa|wa\ u’ IR {QDT') ({({aeolu
r bo'\mvcwt(
c 'f' SR Yg{.,. Cunc..x.;)\':rt-
L 2, R
N = B
Since thiourea cleave cystine in strongly acidie solution (nD the " [1] E.Bluerlein and R, Kiehl, in preparation,
mixed disulfide and cystein [4], [2] E.BHuerlein (1974) in: Glutathiona (Flohe, L. et al,, ads),
I
'I_| PP. 44-55, Georg Thieme Putlishers, Stuttgart.
[Cyu—f.-s-Cy:] x° + 5=C(NH2)2 + Cys=SH + [3] E. . Béuariain and R.Kiehl (1976), FEBS Letters 61, 68=71,
; /K,Hz [4) G.Toennles (1837), .. Biol.Chem. 120, 287-313,

(Cys=S-5-C N 1= [%] R.Kiehl and E. Biuerieln, in preparation.
the inhibitory effect of MNT and NTU could be attributed to the

reaction of & protonized disulfide within the mitochondria, l.e,, an

activated thigester of the sulfenic acid,with these reagents. This

may be a mechanistic linkage to a praton=driven ATP synthesis,

With the formation of one proten-induced sulfenyl group ore thisl

group has to be liberated,

In a second approach to the proposed mechanism the action of lipo-

philic thiol reagents of increasing chain length, e,g, N—{N-Alkyl-4-

o
e @ - S0MNM-R

sulfamaoyiphenyl}-maleimides (ASPM-analogues [ 5] ) In the mito=
chandrial erergy transduction were studied. Once more the n=nomyi-
derfuntive (NSPM) is tha most active, NSPM (16 nmoles /mg protein)
inhibits state 3 raspiration In ox heast mitochondria with the aubstrates
glutarmate + malate, NSPM (20 nmoles/mgprotain) stimutate state 4
respiration w(l‘h succinate to 50 % of state 3 resplration, Again a pure
Hpophllllc interaction can be excluded, for agulmalar amounts per rmg
protein of the saturated cormpownd, the N-(N=n-nonylsulfamoyl=-phenyl)-
-succinimide s lnactive.
The'vary similiar faatures in reactivity of both, sulfanyl and thiol 2 v
reagents, on mitockondria support the hypathesis of a protonlzed
diaulfide as an Intermediate In proon=driven ATP synthesis,

' . 2 - = SRR SR DO R |
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We inlerprete Lthese observations as follows: OPDM mo-
difies CF1 in a way that it is rapidly opened for proton
conduction by either of two activators, some unknown
factor of the eleciron transport chain, or the elactric
potential difference. The selectivity for one and anly
one proton per eleciron transport chain might reflect
the stoichiometrical abundance of CF1, which according
to the pertinent literature is about one per chain, If so,
it has to be postulated that the activated CF1 closes
1gain after the pasoge of one proton.

1 Weiss, M.A. & McCanty, R.1., Bfochem, £, in press,

2 Junge, W. (1977} Annu, Rev, Plany, Physiol. 18,
303 - 536,

3 Wagner, R, & Junge, W, (1977) Biockim, Blopiiys.
Acta 462, 259 - 272,

Wolfgang Junge and Richard Wagner, Max-Volmer-Insti-
tut fizr Physikalische Chemie und Molekularbialogie,
Technische Universitat Berlin, PC 14, Strade das

17. Juni 135, D-1000 Berlin 12.

E. Biuerlein, R. Kiehl and C, Salis

The Acitfor of Lipophtilic Tiiol and Sulfenyl Group
Reagents on Mitochondriat Energy Fransduction
Following the working hypothesis that protonated di-
sulfides, as activated thioesters of the sulfenic acid
(REOH), may be a part of the energy transduction in
the electron transport phosphorylation, lipophilic trap-
Ang agents for the thiol as well as the sulfenyl (RS®)
" group are introduced,
1} Effecrs on coupled respiratian af beef heart
mftockondriz
The Lipophilic maleimide NSEM! 1) as well as the cor-
responding thiouractle NTUL2! inhibit coupled respira-
tion with glutamate + malate or g-hydroxybutyrate, and
not with succingte as substrate. In contrast to the sul
feny] group reagent NTU higher concentrations of
NSPM as well as of the correlated succinimide N5psl1]
inhibit the electron transport anly, if glutamate + malate
are the substrates. Thus two modes of reactions of
NSPM are detected, a chemical and a purely lipophilic
one.
2) Effecis en submitochandrial particles
Respiration as well as the reduction of ubiguinone is
inhibited by NSPM, NSPS and NTU with NADH, and
not with succinale as substrate. No effect is found on
the ATP- or energy driven transhydrogenase, This in-
hibltian appears to be a competition with ubiquinone
in the interaction with complex [ and can be ascribed
Io the above mentioned *“purely lipophilic™ moede of
reaction.

3} Identiffcation end itolation of the | IICWSPM.
binding protein

After the incebation of well-coupled mitochondria with

6.9 nmol [ 1*CINSPM/mg protein far 5 min, causing
nearly complete inhibition of state 4 —state 3 transi-
tion, a low molecular weight NSPM-binding protein

(< 13000) can be extracted by ethanol from the mito-
chondrial suspension. Aller separation of the phos-
pholipids by ether and CHCI3/CH30H, a water soluble
protein is isalated by column chromatography with
Sephadex LH 20. -

Abbreviations:
NSEM, &-(Ven-nonyl4-sulfamayiphenylimaleimide;

NSPS, M-(V-n-nonyl-4-sulfamoylpheny])succnimide;

NTU, &-n-nonyl-2-thiouracil,

1 Kiehl, R. & Biuerlein, E. (1976) FEBS Levr. 72,
24-128, !

2 Biuwerlein, E. & Kiehl, R. (1976) FEBS Letr. 61,
63 -71.

Priv. Doz. Dr. E. Bauerlein, Max-Planck-Institut fir
Medizinische Forschung, Abteilung Naturstaff-Chemie,
Iahnstr. 29, D-6900 Heidelberg,

D, Kuschmitz and B. Hess

Uber die Kopplung von Proton- und Lichtzykles in
Bacteriorhodoprin

Die Untersuchung der ,Stochiometrie™ von H%/Bac-
teriothodopsin (BR) wiihrend des photoche mischen Zy-
klus mit spektrophotometrschen und flusrametrischen
Methoden unter Benutzung von Methylumbelliferon als
pH-Indikatar ergab die folgenden Verhiltnisse:

Unter statianiren Balichtungsbedingungenwwicd ein Ver-
hiltnis von 0.5 (EI"{HR] in wilirigen Suspensionen von
Purpurmembran gefunden, das mit zunchmender Salz-
konzentration (KCl oder NaCl) aul Werte um 1.8 an-
wiichst in Ubereinstimmung mit maximalen Verhilt-
nissen, die friher nach Laserblitzaktivierung erhalten
wurden. Wenn von stationdrer Belichtung zu Pulslicht-
aktivierung ibergegangen wird, fillt das H*BR-Verhilt-

' nis in Gegenwart von Salz (nicht aber in wiBriger Sus-

pension) aul Werte ura 1 ab und die Zerfaliskinetik von
BR-412 wird zweiphasig. Mit abnehmenden Lichtinten-
sititen unter stationirer Belichtung wurde dagegen,
wiederum in Gegenwart van Salz, ¢in Anwachsen des
H®%BR-Verhilinisses gefunden. — Die Ergebnisse zcigen,
dafl das Verhiiltnis von freigeseizten mol H® zu mal
Rhodopsin keine stéchiometrische Grife darstellt,
sondern unter anderem durch das Oberflichenpotential
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CINERATION OF FHOTD 1ALS BY BACTERIDERODOPEIN,
ASZOCIATED W1TH LIPID-IMPRECHATIO MILLIPORL FILTERS
H.C. Alok

Laborstary of Bicchesmiscry, Univeriity of Assrerdas,
Aceiwrdam, The Metherlands

Ad13
705
5/6/T

willipore filters jupregeated with hexadecane and phespholipids
were incubited on ome side with bacteriorhodopsin-containing phos=
phalipid wenicles and Ca**~jonas. Upon illuminecicn a photopolen=
tial wam geowrated ‘acroms these filters. 1o comparison with the
plapar membrase systes of Drachey et al. (Navare 269 (1976) 331-
374}, this system iz much more stable. HareoweT, the Eechrane ares
ban Sean drastically focressed, As a measure for the ansociation
of ths wesieles with the filter we used The photopotential that is
generatad during short fllwmication perlods. The experisents show
that the asmociation s & tise—dependent process, which is s func=
tion of both the veaicle- and Ca™*=concencration. Furthermore, Lhe
photopoteaeiil depecds on the ratle of bacteriorhedopein te phoi-
thollpid in the vealcles. Valoes up to 20D w¥ have bren chtained.
Uneouplers 1ike FOOF eause a decrensne of the photopotentinl. Rels-
tively low concentrations of migericin preduce an docrease of the
photopetential , vhich can be Teversed by walinomycin Ef che weni-
cles contaio X'-ioms. Resolts of & syacematic scudy of the influ-
ance of pigericin and walisomycinc on the photoceifect as a function
of the ionic eomposition n! the internsl compartment of the vesi-
cles and of the medium on both sides of the filter will be presen-
twd. The experiments imdicate that at least pare of che vesiclex
ic sxsociated with the filter io such e wey that the vesicles re-
taio thelr original enclosed medive.

Inhibitdon of axldakive nkusb}nghtlon I:lz the
Vipaphllle maleimide NSPM and {salation of

107 the FEPFAGINGing low moleculnr welght protein
E. Baerlen, R. riehl and C. Selis
Fan—F lanck-lnstitut {0r medizinlsche Forschung

S/6/7 Abtellung Mg -Chemie, D-6H00 Heidelberg

Cxldative phosphorylatien as well as uneoupling by DRF ar
FCOP Le inhiblied by 12 — 16 noles MSPM/mMg protein with
glutamate 4 malate as substrales, whereas with succinate
state 4 resplration is stimulated by the same concentrationcl
NSPM to 90 % of state 3 respiration [ 1]. In susmitcchond-ial
particles #lectron transport is inhlbited by 30 = 40 nmales
NEPRL/m protein with KNADH, and nat with succinate, which
parallels the reaction of 80— 100 nmeles’ MNSFPM/mg protein in
imtact mitochondg~in, For egual amounts of the carre sponding
rucclnimide NSPS innlplts electren transport, this imibltien
ean be explalned by pure lipophille interaction. To clucidate
the action of the low concentrations of NSPM, wrll=coupled
mitschondria were incubated with 6.9 nmoles 14C-NSRMS
mg protein (80 % irhibitden). Three radioactive bands are
detected by SIPAGE; the main Dand can be axtrocted by
etranol, liberated from phosproliplds by ether and now sé-
parated by LHZ0=column ctromatography in waler, This
protein (MG ~ G =B8000) Is very probably responsible for the
specific inhibltion, and its amiro acld analysis {s different
from subunlt § and the ATPase irphibltor,

A413

= NSPM u NT—{N*=n-romyl-S-sulfamoytpherny] y=maleimide

[ 1] Kienl, R., ang Biuerlein, E, (1876) FEBS Lerters 72, 24.

Sybynit Structure of H*-Translocating ATPase.
quE= Feconstruciion _and Active subunits

- kaaawa, 1. Wakabayasmi¥®, . tothida, H.
?Ug Firzta and K. Sont
Department of Eiochemistry, Jichl Hedical Schaal,
5/6/7 Tochigi-ken, Japan 329-D4, *Departrent of Fhysics,
Tokys University, Bunkyo-ku, Tokyo, Jepen 113,

l{‘-trm:'lncnt!ng ATPgse (TTg:F1) of thermaphilic bacteriue P53 was
conpased of catalytic sofety (TF)) and i -channel moiety (TFg L
TFy was crysteilzed? and {ts malecular struclure was chserved by
corputerized frage recanstructien (Fig. 1) from electron micrography
TFy was disseciated fnto 5 dinds of subunits (o, 96,000, B, 53,000,
¥, 32,000, &, 15,500, ¢, 11,000 altens] and RTFaie activity wes
recontiructed Tram B and y subunits) i TFy was eempased of DCOD-bin-
ding protein (5,400) and twa other subunits {19,000 and 13,500).
Paszive H* translocation through 1iposomes inlafd with TFy was
completely inhibited by efther DCCD, anti-TFp or complex containe
ing yré+c.  The ptéec comples was shown L0 be a gate of H' as well
&1 connectar of a4f cosplex. ? The 1iposomes contdining TE,-Fy and
saturated branched phaspholiplds generated generated £ of 00y
on addition of ATP;Ms, end synthesized ATP (53 proles/ms protein)
when 205 ¥ of AuH wes drooied by scid incubation followed by

the sddition af alkalibs*+7«

3. J. Biol. Chem. 280, 2$0C, 2517 {1975).
2. Proc. Matl. Acad. Sci. 7&, (3] in press.
3. ). Bioches. £0, 121 {197E].

4. J. Bfol. Chem, 252, ir gress (1977).

5. J. Membrare Biol. 30, 171 (1976},

6. J, Blol. Chem, 252, in gress (1977},

1. Federation Proc. 35, (€) (1577).

Fig. 1. Reconstituted lrage of TF] Molecule.
Digltal and anelogye dylpt are overlapped.
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arylstido-sminobutyryl=sdenosine diphosphuce anslcgue (KAP=Caki=
ADF} hag been used as photoaffisity Jakel of the mitochondrisl
Fi=ATFa Upon irradistion by light, {2 NAP=CABA=ADF covalently
binds to Fy=ATFase. The bound radicsctivity has been messured in
#licei of the SDS=polyserylacide gel snd found 2o be localized on
the @ end £ subonite. When Fi-ATF is preincubsted ip the dark
with either ASF, ATF or AMP-FNP cogecher wioh (JHIRAP-CaRkA-aBP,
the covalent lsbeliog of @ and B subimics i stroegly decreased.
{ I HAPGAES incubated b the llght with Fy-ATPasc is incorporated
inta F1-ATFase to & Ewch smaller degfee than (JH}KAP-GARA-ADE and
its incorporation is serongly prevenred by WAP-CARA-ADP. The un—
coupler pentechlorophencl {PCP) competes efficiently for bicding
- with (IHIHAP—CABA Bur ner wich (JHMKAP—CARA-ADP.
allel kioelic experiments, ic was shevn cthat KEAP-CABA-ATF
bits the hydralysis of ATP by Fy=ATPFase both in the dark or
afrer light irradistion. PCP alone stivulates the ATPace activity
bath in the dark and afrer photoirradistion. NAP=CABA stizulates
Fy=ATPase io the dark, and inhibics Fy-ATFase upon photofrradi
ticn. The ichibition of Fy=ATPase by KAP-GATA ean be prevented by
sddirion af PCP before photoirradiation. KAP-CARA dees met un-
eouple mitochendejal respiterion. These vesults are discussed in
the light of specific bindiag of WAP-CAEA=ADP to ADP/ATF binding
after oo the 2 and B subunits of Fp-ATPase.

ido puclirotide snalopue a3
Tor the mitochondrial mdencsine Lraphosr!
J. Luratdi. C.J.H. Leoguir and F.V. Vignais
Latoratoite d¢ Biochimie, Centre d"Etvdes KuclEsirer,
and Laborataire de Bioehimie, Faculté de Midecine de
Grenablie, France

fmtrol of the Ratio of the Protor- and o
Fotochanical Cyele in Bcteriorbodgoin
B fomdmitz ant B, Re=s F
HMax-Flanck-Institut filr Brndheewsphysiclogsie,
Fwinlanddem 201, D=4600 Dorenend, R
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T "stelchimetry” of K /Macterisrtodopeln [BR) turing a photo-
chomical eyele was analyzed with spectrophotoretric and fluem—
metrie technigues using methylumbolliferon as pi-indscator.

= Wmereas earlier experiments (1) gove a H /ER ratle of maxisam
1.8 uyon laser flash activation of the purple membranc, the oo
ol of thiz ratio ws fomd to be dependent on the following ex-
perirental conditions: wsder photo- steady-state conditions a
Tatio of 0.5 18 fourd in ageous mspension of FA which increased
with rising salt concentrations (KC1 or MeCl) up to 1.8. During
petotransients the ratis decreases in the presence of salt o a
value pear unity omeomitantly with the appearance of a salt-de
pendmt hiphasicity in the BR=412 decaykinetic. With decreasing
Light intensities under prtre-gteadestate conditlions an spparent
inerease in

the H /BR rabio is chserved again faciltated by the
of salt. = The resales indicate that the ratio of the
photactemical and proton cyele is antmolled by the surfame
mmlo{uwmmlenmhrmarﬂmmbcﬂwuam
atnichlometry. It §s concluded that a second proton pool is in-
duond on lowering the apparent surface potential with intrsssing
palt conermtration distingiishable from ancther proton pool
existing at gpparent high surface potential.
{1) Bess, B., Kaschmitr, D., & destechelt, D, (1976} TR 10th
Interpae. Coreg. Bloches. Mg, Astr. O6-2-25
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ane r ooy
aperp ua nidulsns

H.A. Marahiel, G.
H. Kuntxel
Haz=Planck=Inatitut flr experlsentelle
"Hedizin, Abt. Che=le, 34 GHttingen {GFR)

Ymam, P, Melmon and

The major protein extractable with neutrel chloroform:
methancl [2:1) from vhole mitochondrim of ap extra-—
nuclear oligomycin=resistant mutant of A, pldulens
and its parentsl strein haa been purified to electro-
phoeretical homogeneity and identified ms tha amalleat
aubunit of the mitochendrial ATPare complex. The pro=
teins of Both strains are aynlheésired on cyclohezio=
ide-reaiatant mitochondrial ribescmes, co-migrste in
uren=50S=gels with an apparent m.w. of €000 and are
aigilar in thelr aminoe scid compopition [(minimel m,w,
around JO0A, polarity 38 £). Both proteins have re-
tained the initiating smino meid K=-Tormylomethianine
specific for bLacterisml and mitechendrial protein ayn=
theeis, &hd both contain valineg m3 Calerminus.
Howewver, & atcond internal methicnine resldue 1a
elsaing in the wutant proteln, together with same
other asino mcide. The mutstional slteration of this
sltochondrimlly coded integral membrane prokein not
anty confera olipomycin realetance Lo the solubllized
ATPase eomples but aleo caunes & structural slteration
of the inner witochondrial mesbrane, reauvlting in
binding of e:cean cytochrome ¢ and in iepaired cellu=
lar grovih rate. -

ATPase Proteslipid Coded by » Hitechendrial
[=] eterminin ipomycin Heaistance in .
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Abstracts

H. Ballscheflsky

Evolutionary Aspects of Energy Merabolism

Currenily, an increasingly detailed picture of the malee-
elar evolution of biological energy metabolism is devel-
oping. Recent progress in the determination of protein
primary, sceondary and tertiary structures has initiated
consideration of how encrgy conscrvation processcs
such as fermentation, photophosphorylation and oxi-
dative phospherylation ulip'n:ncd and evolved. The
tentative evolutionary schemes are based on the strongly
supporied assumplions that gradually divergent trends
in protein strutture are evidence for 3 single common
ancesior apd thal a pmll:in with a certain struclure and
function may give rise 10 a protein with different struc-
ture and cither retained or dilferent lunction thraugh
gene duplication, mutation, ete.

Kumerous observations indicate that in protcin molecu-
bir evolution over billions of years three-dimensional
structusal features are more conserved than amino acid
sequences. The f-pleated sheet structure appears to be
of particular evolutionary significance in general 1 %11
well a5 in proteins involved in redox reactions! 23 and in
phasphate transfed ] in the various eellular CRLIEY
conversion systems. Evidence that gestructiures may have
already been important when life on earth began! 5%
points to the possibility of a continuity in protein
Fstrueture evolution since Lhal time.

For both clectron transport chains! 23] and fermenta-
tion reaction sequences! 7 it may be assumed that
siepwise evolution from protein 1o nrigi'hbm:r protein
kas occurred. The reeent salubilization ) of membrane-
bound inarpanic pyrephosphatase, which catalyzes ihe
Eght-induced formation of enerpy-rich pyrophosphate
from orthophasphate! 8l from Riodospiritiom rubrum
cuomatophores, may open the possihility af investigat-

ing whether stepwise prolein molecular evolution has
also gocurfed along the pathway of electron transport-
caupled phosphorylation. .

1 Rossmann, M. G., Liljas, A., Brindén, C-1. &
Bamaszak, L.J. (1975) in The Enzymes (Boyer, P.D.,
ed) vel. 11, p. 62 - 102, Academic, New York.

2 BalischefTsky, H. (1374) Origins Life 5, 387 - 395,

3 Balischeffsky, H. {1974) in Dynamics of Energy-
Transduecing Membranes (Ernster, L.,

Estabrook, R.W. & Slater, E.C. eds.)pp. 21 - 27,
Elevier, Amsterdam.

4 Baltscheffsky, H. (1977} in Living Systems as Enerpy
Converters {Buvet, R., Allen, M. J. & Massug, I.-P,
eds.) pp. B1 - B, Norih-Holland, Amsterdam.

5 Brack, A, & Qugel, L_E_(1975) Narure {Landon)
256, 3B3 - 387,

6 Carter, Jr., C.W. & Kraut, 1. (1974) Proc. Netl, Acad,
Sei, U.5.A. 71, 283 - 287,

7' Baltscheffsky, M. & Randzhl, H., personal com-
munication.

E Baltzchelfsky, H., von Stedingk, L-V., Heldt, H-W. &
Klingenberg, M. (1266) Science 153, 1120- 1121,

Herrick BaltschefTsky, Artheniuslaboratoniet,
Avdelningen for Biokemni, 5-10691 Stackholm.

Y. Hatefi, Y. M. Galante and R. Kiehl
Orgpanizarian of the Mitochondrial Respirorary Chafn

In mitochondriz, the machinery for exidative phos-
pharylation is located in the inner membrane in the
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form of five enzyme complexcs. Complexes 1, 1L, 11T and
1V (plus cylochrome ¢ and ubiguinone) make up the
respiratory chain, while Complex V is responsible far
ATP synthesis and hydralysis. Complex I catalyzes
¢lectron transfer fram NAD(PIH 1o ubiguinene. It §s
compased of 16 - 18 palypeptides, FMN, and 5 iron-
sullur centers. A soluble ran-sulfur Navoprotein with
M, = 75000 = 6% (lhree subunits) is the primary
NAD(FIH dehydrogenase. Complex 1) catalyzes electran
transfer [ram succinate 1o ubiguinone. It is composed of
4 polypeptides. Two polypeptides belong (o succinaie
dehydrogenase, which is an iron-sulfur flavapratein with
M, =97000 = 4%. In addition 1o succinate dehydio-
genase, Complex 11 eontains a low potential cyvtochrome
b whose tedeced form at 77 K exhibits absorption
maxima al 557.5, 550, 531, 523 and 422 nm. Complex
111 catalyzes electron transfer frem reduced ubiquinone
to cylochrome €. 1t is composed of 7 - 8 palypeptides,
The identified electron carniers of Complex 11T are two
b-type cytochiomes, cytachrame £y an iron-sulfur pro-
Icin, and 2 companent with eytochrome b-like eleciron
transfer properties and an absorption peak when reduced
at 7T K at 558 pm. Complex 1V catalyzes cleciron
1ransfer from ferrocylochrame £ 1o molecular oxygen.
It is composcd of 7 polypeptides, and conlains hemes

@, oy and two atoms of copper per mole. In additien to
the above, cach enzyme camplex 2lso containg 20- 30%
phospholipids by dry weight, and Complexes I and I11
comain bound ubiguinene. Complexes 1,11, 1l and IV
have been physically and functionally recombined in the
presence of cytochrome © (and added ubiquinane where
neeessary) 1o reconstitute the entice electron transport
system {III = IM-e-IV) or segments thereof (111, 11110,
B ® HL IV, HET-e-1V) with the expected overall
aclivitics of the participating complexes. In mito-
chondria, Complexes 1, 111 and 1V eantain the energy
coupling sites 1, 2 and 3, respectively. The oxidation
enegy capiured by these complexes is transferred 1o
Complex V for ATF synthesis, Recently, the latter
complex has been oblained in a highly purified form in
out laboratery. It is compesed of 11 polypeptides, af
which 10 have been identificd as follows: the [ive Fy
subunits, 1he oligopmycin-sensitivity-canferring protein,
the dieyclohex ylcarbodiimide-binding protein, the
uncoupler-binding protein, coepling factor Fg, and
provisianally coupling factor B. Complexes I 1o V are
present in the mitochondrial inner membsanc in the
approximate ratio of 3 132 : 311127 1V 3 ¥, and
{ogether they make up about S0% of the inner mem:
brane protein.

Youssel Harefi, Department of Biochemistry, Scripps
Cliric and Research Foundation, 10666 North Torrey
Pines Road, Ls Jolla, California 92037 LS. A.

H. Weiss
Mirochondric! Crtochrome b

Mitochondrial eytochrome & is an approximately

15000 M, polypcptide chain containing a single non-
convalently bound ferropreloporphyrin IX prosthetic
proup. As a dimer (or perhaps as a Ietramer) it forms
part of the ubiquinone: eylochrome ¢ oxidoreductase.
This is 2 250000 A, {or perkaps 500000 Af ) mem-
braneout multipratein complex which contains addition-
ally cytochrome ¢y (M, 31000}, an iron-sulfur protein
{Af 25000} and five subunits without known prosthetic

_proups (My 3000, 12000, 14000, 45000, 50000). The

complex catalyzes electran transpord from reduccd
ubiguinone 1o ferricyiochiome € and is a site for the
iransfarmation of clectropenic energy into 2 form suita-
ble for ATP synthesis. Apparently, cytachrome b is the
membranous section of the multiprotein complex which
spans the inmer mitochondrial membrane, whereas cyio-
chrome ) i located at the eytoplasmic surface of the
membrane and the 45000 and 50000 Af; subunits at

thie makrix surface,

Cyiochrome b is the only polvpeplide of the multipro-
tein complex which is 2 product of the mitochondrial
genetic system. 1t is coded for by a genc on the mito-
chondrial DNA and transtated on mitochondrial ribo-
somes. The other subunits of the multiprotein complex
are synihesized in the cyioplasm.

A synopsis af our knowledge on the genetics, biogeaesis,
structure and function of cytochrame & will be given.

Wilkatrém, M. R.F. (1973) Biochim. Biophys. Acia 301,
155- 1935,

Rieske, J. 5. (1976) Riochim. Biophys. Acta 456, .

195 - 247,

Weiss, H. (1978) Biochim. Hiephyi. Aeie 456, 191 - 31 3/.
Slonimski, P.P. & Trapoloff, A. (1976) Eur. L. Bioehem.
61,27 -41.

Hanns Weiss, European Molecular Biology Laboratory,
MeyerhofsiraBe 1, P.O.B. 10,2209, D-6900 Heidelberg.

G.von Jagaw, H.Schigger, W. D, Engel, H. Hackenberg
and H. Kolb

Becf Heart Cyrochrome bey Complex (Complex H):
Isolation and Cheracterizetion of the Polypepiide
Subunirs Carrying Heme b

When the be; complex is isolated from antimyein-loaded
beel heari mitochondria in Triton X-100 by hydroxy-
apatite chramatagraphy 11, it eonsists of six polypeptide
subunits with molecular weights of 12 000, 29 000 {eyto-
chrome ¢4, 2x 30000 ¢2 « cyrochrome &) and finally
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A& FRAGHENT OF SUBUNIT -y REMAIRS TICHTLY BOUND TO THE E. COLT
Fy-ATPase AFTER TREFSINIZATLON. Jeffrey B Saith" and
Chrigtopher H;]lm:hl* (sFod: H.H. Williams) Sec. Biochem.,
talec. & Cell Biol., Comell Univ., Tthaca, N.¥. 18B33

Anciserus specific for the y subunit of the Fy=ATFase of
E. ceii (ECFy) strongly inhibits both the cechbrare-bound and
purlfied ECFy. Surprleingly, the digeation of ECF; with
erypaln, which vas reparted by Helson et al (PHAS T1, 2720,
1974) 1o resove the ¥, & and ¢ subunits without decreasing
ATPase activicy, <id mnoc aleer the sensitivicty cto inhibiticon
by the sntlserus, Even a more exhaustive digestion with
erypdln falled o decrease the inhibicien by the anti-y seru=.
On 505 gela, trypainized ECF) comedets malnly of a and 4 and
two 2Ball polypeptides {HW10,000) that =igraced near the dye
freat. Both were eluted Frem 505 gels and found to fors an
f=muncprecipitate with asgi-y seres ber noe with antisers
specific for o,8,y or c. Since the ¥ frageent(s) <as nor re—
moved [rem ECFy by repeated molecular siewe chrezacegraphy,
it iz firmly bound to the o sndfor 6 subenies, After inactl-
varing four {o.8,y,c) subuair ECF) by freering in high =ale,
the reconstitution of ATPase sccivicy was blocked by anti=B
and antl-y sera but uraffested by anti-c serun. These re-
sults suggeet that & porties of y is essential for ATPase
activiey. The 7 chalpm esay form part of the catalyiic mice or
the intersscicn of ¥ with o andfor 8@ protects the cacalytic
slte, (Supporced by NSF Crant PCH 75=20287 and Wrd Fellow—
ship 4 02819},
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COMPOSITION OF THE MITOCMOMDATAL UNCOUPLER- AND DLIGOMYCIN-
SENSITIVE ATP-PL ELCHANGE COMFLEX (COMFLEX V). Y. H. Galante,*
E. Elehl,* and 5, Y. Wonp* {SPON: J. Epizizen). Dept. o
Ftoche=., g:!lr]ﬂ CITnic and Research Foundazlen, La Jolle,

CA  §I0A7.

Remaval of minor Corplex ¥V contasbrants by chro=atagraphy
on Agarese ASH in the presence of cholate has yielded & highly
purifled preparacion with 1) pelypeptidgs and ATFase and
ATP-Pi exchange activities of B-10 z 107 and 110-12¢ (ot 210-
230 when corrected for ATP hydrolysbs during eaxchange) &
nancoolfminfeg protein, respectively. As isclated, the prepa-
ratleon eontalns ealy akeut 0.1 yeol phospholipids per of pro-
tein, snd requires added phospholipids for aerdviey. Thus,
its ATPase mctivity is stimslated 15-20 fold vpen additien of
sonicated phospholipids (%20 pg phosphalipld phespherus per
eg protein] divectly to a reaction mixture containing eniyme
and substrate. Purifficarien of Complex ¥ Enwolves alsa the
loss of sone Fy-ATFase, which should be added back to attain
savimal ATPPl exchange activity, Ten pelypeptides of Cosplex
¥ have been idencified by cocparison of Ho valucs and
coelecttophoresis with pure, authentie preparations, as well
as by affinity labeling with appropriate radicactive redgonty.
They are: the 5 subunits of Fy, the aligomyein-sensizivity-
conferring protein, the di:y:IDhezyl:at!lodiinidt-bindil’l
protein, the uncouplersbinding protein, coupling facter F,-

"~ and provisionally eoupling facwor B =12 108, Ia
eollaberation with ¥, Hstefi (This wark was supported by USPHS
grant AMCE1ZE and MSF grant PCH 76-01378 to Y, H.)

ELECTROA TRANSPORT PROTEINS ASSOCIATED WITH PROLINE FERMGEN-
TATION IN CLOSTRAIDIUM STICKLANDIL. ZEelinda Sera
(5P0et:; T, €. Stadtwan). HIH Berhesda, #o 28414

The reductive ring cleavage of D-proline to d-s=inovalerate
18 catalyzed by & seshrane—hound multienzyse ce=plex In €.
arieklandii, Under physiclogical sondigioms, HADH i the
eleceron denor, and D-proline 1 the terminal electron accdp= .
tor, The ceducing equivalents generaced Erom the oxidatisn af
HADH mre transfecred sequentially through a flavoproteln, 2
metallaproteln, proline reductase and ultimately to D=proline.
The flavopreteln, which functioned as a FADH dehydrogenase,
was found to have & molecular welght of 38,000, It im
asscglaced specifically with the prelire redustase complex.
It cannat be replaced by several ocher flavopreieins lsold
11 for eléctron cransport hetween WADH and
Absorpcion and fluorescence spechiodcbpy
desonstrated the presesce of FAD. An additionsl procein, slso
isclared from the reductase complex, ls required to recoo=
scituce che active NADH-1linked prolime reduceion. Inhibicien
af the electron transpoce by EDTA and dilethyldithlecarba=ste
suggests that this osy be & meralloenzyme. EDTA did nac
inhibit the ter=insl proline reductase agtlvicy uben dichio-
threitol wan used as an artificlal electren denar. These
pasults seggesr that the metalloprotein functicns as an Intér-
=ediate electron catcier between the flavoprotein and praline
reductase. Additionally, electroo tranmport was ishibiced by
antisyeln A, togencne and Z-n=noaoyl-4-hydrocyquinoline-K-oxide.
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INTERACTICH OF UNCOUPLERS WITH THE HITOCHONDRIAL MERGRAMNE
Wandink V. Xatre* (SPCH; ¥. Suyama) Dept. of Blochen.t Diophys..
Univ. of Penna., Phila. Pa. 15104,

» potent uneeupler, {ub = O,IUH) of oxidative phospharyla—
tlen, 2o, d-Hy carbanyloysnidephenylhipdrazone [M,0CP], with
0 o0l YH/E mole, was syntheaized. Equilibries binding stud=-
ies showed a high affipity binding =ice (R4 = D.6 &+ 0.3 UM}
in the mitechonrdrial meshrane at & conceneration of 1.4 + 0.3
sitesfcyt. &. All other tested uncouplers corpete [oF chis
birding site consistent with thair uncoupling scsivity. Re= -

* mowal of about BOW of mitachondrial phospholiplds did not

significantly alter high affinity binding. suggesting invalve-
ment of protein{zl. Following photolysla of the -Ny qroup
50-68% of the total 7H was covalently bound to the pesbrane
fracticn and BO-BSY Of thin to & single peptide of 12-1%,003
diltone &a SES — polyscryla=ide gel electrophoresls. Radlo=
actlve incorporation  ints ehe pentide could ba prevented by
addlng saturating aseunts of other uncweplera before photely-
sis. The libaled peptide could be extracted Iroa sitochondrla
ar oligeayein - sensitive ATPase with CHCI,o Qf O (2:1),
suggesting involvement of & protsolipid from thé mexbrane coo=
poneatis] of the latter. Uncouplers of sitechondrial ozida-
Eive phospharylation appear to act by binding Lo a specific
site, where they ipteract with a protealipld cosponcnt of the
meshrape. (Collaboratlon with B.F. Wilson, Serparted by

GH 17702} -
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ELLCTROXN DSNORS AND ACCETTORS OF MITOCHUDNDRIAL
ATPase T8 THE TROCESS OF INLEGY THANSHUCTION
E K. L M

A By
[lnyv, of Kavarra. Vaaplona, Spain,

The hydrolytic activity of rat liver migpchon-
drial ATPasc was affectecd by a nusber of elcctron
carriers. Their eridized or veduced form stimu-
lated in a different degrec cach of the three .
rostulated catalytic sites of the encyee. Iq-ATlasc
xas aciivated and became inrensitive to bicarhonate
ar dinitrophene] stimulatien in the presence of
NAPH, FADH, CoQH» and red cyt ci at the samc tioe
spnzitivity to oligosyvcin appeared, Fy-ATPase was
activated and cowld =tiil be further siimulaicd hy
dinjtrophenol or bicarbonate in the presence of
FAN, Coff and evt ©; ATPase vemaincd oliporvein
ingensitive. The different affanity of ATPase for
the electron carriers was padified hy ATE of ADI.
These results suppoert the idea of a nodel for
oxidative phosphorylatien (Santiago, L. aml L&
Moratalla, N. (1878} Tev, esp. Fisiel., 181
which prepeses thal energy transduction takes: place
coupling the phespherviation reactions with 1he
electron {low through each of the three caraiviie
sites of ATPase constituted by @ pair of Fr oatons
with Tigands ATF, ADP and Pi.
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INTERACTION OF {"t]DIEI'EI.IJI-I"_'i\'bEA.RmDII!!H}E WITH CCMFLEX W
Reichold Kiek]l snd Youssef Hatefs, Dept. of Biochesisiry,
Tipps Liinic § Keaearch Fnen, Jolla, €A 52037, LS
Cosplea V is the §solated ATP yynthetase enzyre cocplex
af beel heart miteckendria. It catalyzes oligomypin- and &i-
cyclehezylearbodiieide [DCCR)-sensitive ATP hydrolysis and
ATP-77p4 exchange. The exehange i =lso densitive to wncoup-
lers, At C'C and pH 7.5, [J'CT:'._C'D labels Complex ¥ in 3
reglens, when labelled Cezplex ¥ is exazined by dadecylsul-
fate-aceylazide ge] electrophoresis:  (a} A wide band centered
at By % 22,000 with a capacity of 1?7 rmel DNCDfeg provein,
{b] 2 rarrew band at My " 13,080 {extractable with 2:1 chlaro-
form.cethanal) withk & capacity of 6-6.5 msol/ep protein, and
{c} a third regien beyond the dye frent with a capacity ef ]
n=alfop Complex V protein.  |'*CJOCCR Sncorperatien into Com-
ples ¥ i3 biphasic. The initial, rapid phase correlates with
inkibitien of ATP-Fi exchange, which 15 more rapld than ATlase
acrivity inhibition. OCCD incorporstien imte band {b} alse
gorrelates with ATPase sctivity inhibinion vp to E0%.  Exera-
polatien ta 100V gives 3-3.5 nool DECD in this band per Bg
Complex V. Rutamycin (50 mmolfcg) snd venturicidin (160 nmalf
5] irhibited DOLCD [I4 neolfep added to ke reactlen miatusc)
sncorporation dinto Band (b) by »50v. Dibwiplchleromethyliin
chioride abalished the Batelling of (b] snd increased the
labelling of (1). Aging of lakelled Cocplex ¥ had & sieilar
effect, The water-soluble carbodiieide, l-eshyl=3 (3-direih-
yl-sminopropyl)-carbodiimide did not inhibit ATPase activity
and did not affecy DECD binding.
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THE CLUFLIKG FRTTUH FREUK FIUTULYRTHRTIC FEITFNAL
LT A THIMMUFHILIC ELUL-GREEN ALGCA,

Andren Minder, Iepit. of ¥innt Bicleopy, Unjweroity
of zurich, CHA-S20LE Turich, ¥witzerland.

Thylaxoid mectranmes ef the thersophkilie Tlue-
creen alpa Partipccladus lAsince can te mropared
by éipesiing the cells w lyco c. The eesbrancs
n:s‘un_'.htﬂ several timep in o bulfer, cortaining
g "ana phosghate. The cechranes are actiave in
photosyeice=11 aenpitized and photosy: 1e=-1 senzi-
tized cleciren iraseport reactions wnd in photo-
phoepherylaticn. The optical iecperature of these
peckranes lien at SOC, They are ..uhao.- at £7C for
weveral days ani can be siered at -20°C witkout
lese in meiiwizy. Yroz ihese necbrance & courlinr
factor was exiracied with chloToforr nnd pur
on @ Sucrcoe graiient. The fuctor stews a Ca’lde-
sofdent AThose motivity with an opiicus at SUC,
priical metivity 20 £h Ca®" are needed. Tie ocs
tivity i5 latent and han to be acti
coneenirations ef irypoin 0 with the couy
faecter ef spinas: ehleroplestz. Trhe Llwroe
Rl foetor cannc: be neat activaied as L
fuctor. 1 cphor e ihe sirel Toc
oiown 4 1, . CUFPeR ing apprextEately tootne
€ ALy bndg et of e spinach Jeotor,
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COUPLING FACTER B |5 & CDHPONIMT OF THL ERERGY TRER3DUIIND
ATPase COMPLEX OF HITDCHONDRIA, 5. Joshi, J, B. Wucor. ac
b. R. Sanadi. Boston Biormediecal Fepeargh Imajituce, Boste-o.
Ra Q211
Three Lypes of experiments support the abowve conclusice:
1. An ATPase corples [REC) has becn prepared from Facier B O(ED-
deficient AE-particles, 1o shows S-Told sifrulation of Fi-RTP
exchange (EX) activity, A membrane protein [AL-HP) fraztic-
derlwed From above AEC By entraction with HaBr has Tow [7 ever
afier 1) addition. EX 13 stimuléted owver 10-Told an the &
pion of B. AE-MF pretreated with N-ethylealeinide reepiry olf-
goyein sentinive ATPase agrivity on addition af Fy alome tat
[X iy zcro, B resgores DR substantially 10 BE-RP « Py E ca -
nal bBe subsilivied by B5A, ATFase ainhibirge, 0P, Fg ar a-,
gorbination of these. Ersides shoming absolule reguirers=; ©
& for EX. the deta indicate that F binds 1o M7 and is sctiar
in the absence of B, Eapreireats invalvine preincubation Tcl-
lowed by centrifugation show thay 8 and Ty bind AP indepee =
ently of each oiher .
7. The B-deficient AL shous ne Quchterlony precipliin li-e
with B-amgibody Bul Intact AC shows a reaclion, Halr e
of isgagy ATPaze co~plex (AL} centain B,
1. Tre content of Fy and B in AL has been determined by lake -
ing with N-d-ethylraleicmide Tollowre by SO5-PACE and idc-1i-
fication of B region by coelectrophoresis with Flouresga-Trer
labeled 8. Thelr stoighiometry b3 close to one,

s
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PURTFICATION, COMTOSITION, AND RESCLUTION-RECONGT FTUTICT C
MITOCHANDRIAL COMTLIK Y.  Yves M ¥
Youssef Hatefi, Dept. of BioCkemisIry, HTIRPS
Fescareh Frda., la Jolla, CA 52037, U.5.A.

Cozplex ¥ has been purified from becf-heart siiechenizia,
ard freed from cinar ccatasinatlen by knewn cosponents ef
electren transfer compleses, The purified preparatlen ceos
tains 14 pelypeptides when examined by two-glnensional pel
¢lectrepheresis in presence of dodeeylsulfate, and 3-4
phaspholipid phaspharus per mg pratein. It catalyzes elife—x-
cine and dlcyclohesylearbedifinide (DCCO)-sensitive ATP hydra-
1ysis, and uneavpler-semsitive ATP-PY eachange. & nusbes ef
Coaples v polypeptldes have been jcentified as fallows: F
ATFase 5 subimits [coelecirephoresis and Mp corparizon wi
fure Fil, oligemypein-sensitivity-cenferring protein {sace
1erda using pere O5LF), uncoupler-birding protein (phote
finity Jakelling with [*H)Z.azida-i-nitrephenol), PCCO-b
protein [Jabelling with ['*CIDCCD and correlatics of Jakel
vith ackivity irkibitien), coupling facter Fy fisolation f
Cezples V1. In additien, pelypeprides wlik by valuer corse-
spatding 1o ATPase inhibitor (mimar arounts) and purifies fac-
ter B 1% 10.17 3 10%: You and Matefi, Biechie, Biophvs
(1876} 423, 396-412) wre present. Cosplen V has Been Te
with respect to Fy and O5CF by tresteent wleh chactropes,
reconstituted by addition of pure Fy and OSCP with 2800 clig
creit sensivivity of ATPase sctivity. FResults regardisg ihe
irkibizers of fomplex ¥, eapecially ferrous bathephenanthrs-
line and phenrlglyoxal and their modification af sirveivre ef
Fr oand Cesplex ¥, will be presented.
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