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SUMMARY S S
[3H]a-Bungarotox1n ([~ H]a Bgt) was prepared by cata]yt1c reduction

of 1od1nated‘a—Bgt,w1th tritium gas. Crude m1tochondr1a1 fractlon from

rat cerebral cortex bound 40-60 . 10']

> moles of [VH]a—Bgt‘per mg of pro-
‘.te1n. This b1nd1ng was reduced by 50 1n’tﬁe presencedof/approx. 107
'»detubocurar1ne or n1cot1ne 10 M acety]cho11ne, 10 -4 Mvéérbamy]cho1ine or
decemethonium or 10 -3 M atrop1ne Hexamethon1um and eser1ne were the 1east
effect1ve of the drugs tested Crude m1tochondr1a] fract]on was separated
into mye11n, nerve end1ngs,-and m1tochondr1a. The . h1ﬁgest bwnd1ng of toxin
greates
per mg of protein was found in nerve endlngs, as we11 as/1nh1b1t1on of toxin
b1nd1ng by d-tubocurar1ne. 81nd1ng of [3H]a-Bgt to membranes obta1ned by
osmotic shock of the crude‘m1tochondr1a1 fraction 1nd1cates that the receptor

for the toxin.is membrane bound. The capacityyto bind was extracted by

125 125

| incubation withvsodium deoxycholate. I labeled o- Bgt prepared w1th Na I
and ch]oram1ne T was h1gh1y spec1f1c for the acety]cho]1ne receptor in” ;"
d1aphragm, ‘however, it was less spec1f1c and less re]lab]e than [ HJa -Bgt

in brain. We conclude that a‘n1cot1n1c ch011nerg1c receptor exists in

brain, and that [ H]a—Bgt is-a suitable probe for th1S-receptor.

- INTRODUCTION

After the,pdoneer work of De Robertis gt_gl;_oo the characterization
ST s - .1

of synaptic receptors in rat brain majorvprogress'in this area has been:

' Abbreviation5° AChR, aéety]choline'receptor"ACh\ ecety1cho1ine;

-Bgt, a-bungarotox1n [ H]a-Bgt tr1t1ated a—bungarotox1n, fmoles,

-15

femtomoles = 107~ moles.
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achieved using peripheral systems. Cholinergic nicotinic receptors from

electric organs ‘and muscle have been stddied and purified extensively.

~a-Type* neurotoxins from cobras or Bungarus multicinctus venoms. have

. . ) N . , r . . . . 2
proved to be very specific reagents for the AChR in these systems™.
However, information on a nicotinic AChR in brain remains scarce. Farrow

“and O‘Brien3 ¢ou1d not detect binding of nicotinic drugs to brain particles,

but Moore and Loy4 reported binding of an o-toxin to a -sodium deoxycholate

extract of brain particles. While the present work_wéé in prdgress; a
| | 125

communication was published that_describesrthe binding of

a-Bgt to brain membranes as a function of age of the rats.

I-labeled

The experimehts reported here describe the pharmacological charac-

teristics of [3H]a-Bgt binding to brain particles and the subcellular dis-

tribution of the toxin-binding component. ]251—1abe1ed binding was .studied

‘as well, and the striking difference in binding betweenthe two labeled

derivatives of the same toxin is discussed. A summary report of these

results has béen presentedvat the Third Annual Meeting of the Society for

ANeuroscience,_San Diego, Ca]iforhia (U.S.A.), November.19736.«

~

MATERIALS AND METHODS

Crude venom from Bungarus multicinctus was obtained from Miami
Serpentarium. CM—Sephadéx C-50 was from Pharmacia, CM-Cellulose (CM-52)
: hydrochloride, v
“from Whatman. Nicotine/ atropine and decamethonium iodide were
obtained from K and K Laboratories, hexamethonium chloride dihydrate from

Mann Research Laboratories; carbamylcholine ch]bridé from Sigma Chemical

*a-typé toxins. from snake venoms block impulse transmission by

acting postsynaptically--that is, they bind to the receptors.



;4_ |
Co., and d-tubocurarine’chloride from Calbiochem. .Acety1cho1ine perchlorate
was synthetized in our laboratory. BW-284C5] (1:5 bis(4-a11y1dimethy1—
ammoni umpheny1) pentan-3-one diiodide) was a gift from<Burroughs Wellcome
& Co., and promethazine a giftifrom Wyech _Acetyth1ocho]1ne was obtained
from Ca]b1ochem, and chloramine T from Matheson, Co]eman and Bell. Na ]251

carr1er free was purchased from New England Nuc]ear Carr1er free

7 tr1t1um was supp11ed by Lawrence L1vermore Laboratory

angt was -isolated from crude venom of Bungarus mu1ticihctus byrion
exchangevchromatography'On'CM—Sephadex and'CM-Ce1]uiose as described by
Mebs g;_gl;7 It was distinguished from the other tOxfhs of this venom by
its amino acid'composftion, toxicity in mice and acﬁiOn‘op'frop muSc]e,
“al1 of which compared favorably with the published values’*S. Upon
e]ectrophoreSi§ inisodium dodecy]su}fate—po]yacry]amide gels, at least
90% of the material migrated in a single band, and the_fafnt "contaminant"
band was most Tikely a dimer of a-Bgt on the basis df its relative mobility.
| ,[3H]afBgt'was prepared by catalyfic reduction Of’iOddnated a-Bgt with
“carrier free'tritium gas (detaile to be‘pupiished). ‘Tritiated toxin was
purified byfgradient elution from a CM-Cellulose co]pmn; Its toxicity'
- in mice after subcutaneous injection was simf]ar to native toxin. The
specific activity was 14.7 Ci/mmol, that is, 0.5 atoms of tritium per.
mo1ch1e of toxin. For storage pprpoees, 1 ml a]iquoté_dfv[3H]a-Bgt
(30 pg/ml) in 0.2 M ammonium'acetate, pH 5.8, were frozen in liquid
nitrogen and kept at -10°C. After 6 montﬁs of stOrage,'d% of radioactivity

was exchanged with the so]veht, but the binding characteristics of the

]abe]ed.toxin.have not changed. -
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~Subcellular fractionation of brain homogenates. Male SpraQue%Daney

" rats.(frdh Simonson, Gf]roy, California, U.S.A.) of 200-300 g were used.
Subee11u1er fréttionatjon was-done fo]]dwing the conventional techniques

6? De Robertis9 and Wh1ttaker]0 . A 10% hhmdgenate of cerebral cehtex in
0.32 M sucrose, pH:Z.O,‘Was centrifuged at1 000 x g for 10 min and the

. preeipitate'wés discarded. The supernétant was then;cehtrifuged at. |

17 300x g'foh ZOImin (SOrvall'RC—ZB) Thts precipitate -ealled crude
m1tochondr1a] fract1on was fractlonated 1nto nerve end1ngs, m1tochondr1a
10

'and myelin by a d1scont1nuous sucrose’ grad1ent -The. m1crosoma] fraction

was obtained by centr1fug1ng at]OO OOOx g (Spinco L) for 90 m1n the super-
natant from the crude m1tochondr1a] frect10n. The totat particulate
fractioh'has\the.precip%tate after cehtrifugingbthe‘whole homegenate at
100_060x g for 90 hint. In sOme;expertments the crhdevﬁitochbhdria] frac-
tion was submitted to osmot}c shock with 10 ml of distilled water per g
- of Grigina] weight, and membrahesrpelleted at17 000x g after 30 mih were"
_tused Extracts of these membranes were obtained. by 1ncubat1on with sodium -
deoxycholate as’ described,by Changeux gt{gl_}i_ v r
Acetylcholinesterase (EC 3.1.1.7) was assayed by the method of
E11man et al. Tz‘With 61074 m acety]thiochoTihe aS'sUbstrate and’

5 f 1077 M promethazine to inhibit cho]1nesterase (3.1.1.8).

- Binding assax, To determ1ne the binding of «-Bgt, the prec1p1tated

!

,partibles, usually the erude m1tochondr1a] fract1on, were resuspended in

" Ringer's solution (115 mM'NaCl, 5 mM KC1, 1.8 mM CaCl,, 1.3 mM MgSO0,,

4 mM-KH2P04, 33 mM Tris-HC1 (pH 7.4), ahd 3.3 mM g]ucose). This suspension
was incubated with.[sH]a;Bgt in Ringer's solution at room temperature; in

a final volume of.].§-2 ml. The particle fraction contained 3-4.5 mg
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protein per ml and consisted of the mater1a1 obtainedAfrom 100 mg of
original wet‘weight. When the effect of cholinergic drugs on-the binding
of a—Bgt was studied, 1 m] of suspension was incubated with 0.5 m] of the
drug in R1nger for 60 min. [3H]aiBgt (0.5 m1) was.then added-and the
incubation was‘cont1nued for 15 min. AUnbpuhd‘toxianas remoyed by centrifu}
gatidn at39 000 x g for 10 min. Tﬁe precipitate was'washed 3 times by
resUSpension jn-]O ml Ringer's solution. For.the drugkcompetition experi-
ments , the-washing so1utf0n;contained 10'3 M chpetitor. No radioactivity
. was detected in the supernatant.after the third wash. 'The precipitate was
oxidized to 3H20 and.CO2 in 'a Packard 305 Sample Oxidizer and the product
was counted in a‘éackard Tri-Carb scintillation spectrometer with 30-34%
efficiency. ‘brotein_content of each tube was determined by the method of';
Lowry gt,gl;}3 in an aliquot taken from the suspensionvafter the second

“wash.

125 125

I-labeled a-Bgt was prepared from o-Bgt and Na I by oxidation'-

]4

With chloramine T as descr1bed by Berg et al. "' The initial specific

4

activ1t1es were in the range of 3-8 * 10 cpm/pmo]e The binding assay

was as described for [ H]a Bgt except that the washed pe]]et Was resus-
pended in 1 mI R1nger so]ut1on and counted in a y-ray Nal we]] counter

1251 1abeled o-Bgt -
' 125

from Nuclear Chicago with about 10% efficiency.

standardS'were counted simultaneously to correct tor~decay of I which

has a half-life of 60 days. '>°I-labeled o-Bgt was always used within a
month after iodination. Binding to diaphragm was assayed as described by

4 14
Berg et al. ’, except that the tissue was counted w1thout homogenization
in the y-ray counter. | B

o

Except for the studies using diaphragm, the reported values are means

of dup]lcate determ1nat1ons
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RESULTS

[34Ja-Bgt binding to brain subcellular particles. High affinity binding
Qf.[3H]a—Bgt to brain crude mitochondrial.fkaction waé‘observed with ]—46
nanomolar toxin (Fig.-]).k Maximum bfnding Varied froh 40 to 60 femtodees
per mg of prote1n for d1fferent preparat1ons, depend1ng probab]y on the
purity of.m1tochondr1a1 fract1ons The equ111br1um constart for this binding
was 5.6 - ]0'9 molar. Af higher_tox1n concentrat1ons, a lower affjn1ty
binding wés-obServed. In a similar assay, the‘totq] pé?tftu]ate fraction

from Saccharomyces cerevikae bound only 8% of the value obtained for cortex.

The biﬁdihg of [3H]a-Bgt to brain particles was reduéedvby cholinergic -
dru95'(Fig. 2); A nicotinic antagonist, d—tubocurérihe; and an agonist,
- nicotine, protecfed 50% of toXin binding sites at concentrations near
10—6 M. Acety]choliné 'carbamy1choiine and decamethonium feached 50%

4 ‘A muscarinic antagon1st, atropine, had

| protect1on between 10 5 and 10
~ Tittle effect until 10° 4 M, wh11e concentrat1ons of 10 -9 M affect muscarinié
receptors]s. A ganglionic antagonist, hexamethon1um, and an acety]cho]in—'
| 'éStefase inhiﬁftor, eserine, had little effect even at nigh cohcentrétions;
Native o-Bgt at 1077 M:inhibited [3H]a—Bgtvbinding by 80%. The remaining
20% was probab]y'nonfspecific binding, since it was not‘affécted'by any of
the drugs tested. 7 |

Unexpectedly, the micrdsomallfraction bound [3H]a—Bgt as we]];(Tab]e I).
The-bihdings to. mitochondrial and microsomal fractions Qere inhibited
sihiiar]y by d—tubocurarine,bsuggesting that a similar kind of receptor
is involved fn both.casés.' Relative'specific éctivity of acetylcholin-
esterase is also higher in microsomes (Tab]e I, Ref. 9}; -Coﬁtamination

of the microsomal fraction with cholinergic nerve endings is possible but
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not necessary, as the presence of acetylcholinesterase in endoplasmic

reticulum and cellular membrane has been demonstrated by histochemiéa]

methods]G. Presence of AChR in axonal membrane of central neurons has

16 and an‘d-Bgt—binding molecule ha;'been described in the

axonal membrane of the lobster walking 1eg]7,

been postulated

Upon
fractionafion of the crude mitochbndria] fraction into myelin, nerve
endings and mitochondria, the highest specific activity fbr [3H]a—Bgt
binding was found 1h nerve endings (Fig. 3). Some of the binding to myelin
and mitochondria is probably due to cross-contamination with nerve endings,
since it is partially inhibited by d-tubocurarine.

Binding of [3H]a-Bgt'to membranes obtained by osmotic shock of the
crude mitochondrial fraction is illustrated in Fig. 4; The equilibrium
éonstant for this binding, 3.2 ° 10'9 M, is very similar to the one found
- Wwith crude mifochondria (5.6 ° 10'9 M).  This suggests that the same recep-
forvis involved in both cases,.anq fhat it is a membrane-bound molecule.
After incubation of the membranes with sbdﬁum deoxycholate the binding
capacity was extracted, as revealed by incubétion of the extract with
[3H]a—Bgt. Excess toxin was removed in this case by filtration through

Sephadex G-75; the bound toxin appeared with the high molecular weight

material, slightly after the bulk of. brain proteins (Fig. 5).
125

I-labeled o-Bgt binding to brain and diaphragm. Results obtained

]251-1abe1ed a-Bgt are presented. One

with two different preparations of
of these preparations (Prep. 3) showed saturable binding at 3 to 4 pmoles

bound per g of original wefght (approx..70 fmoles/mg protein). This
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amount is similar to the value obtained with [3H]d;Bgc‘(4O-60 fmoles/mg
protein), but only 50% of this‘binding was inhibited by preincubation
| with 10-3ﬂM d-tubocurarine (Fig. 6a). At saturatlng toxin concentrat1ons

125

maximum binding was reached in 10 min. The amount and the rate of I-

labeled a-Bgt binding showed 11tt1e change with temperature between 0°C

and 37°C (results not shown). when the same tox1n was assayed for specific
binding to rat diaphragm, more than 80% pf bound rad1oact1v1ty was found

in the area containing end plates (Fig. 7a). These results confirm pre-
vious f1nd1ngs]4 thac ]251—]abe]ed a-Bgt 1is high]y specific for AChR in

| d1aphragm It 15 aWSo shown that "old" ]251 1abe1ed a—Bg* differs from .
freshly 1od1nated toxin mainly by markedly decreased total b1nd1ng due
primarily to very ]arge loss 1:?§pec1f1c b1nd1ng component. On the contrary,
when "ol1d" 12°I-1abeled a-Bgt was incubated with brain partic]ee non—specffic E
binding was greatly increased.

1251—]abe1ed o-Bgt (Prep§-4) showed only the |

A second preparation of
characteristics of non-specific.binding to brain even when freshly prepared
“(Fig. 6b). " This binding was not saturable; it was not wecreased in the
presence of d-tubocurarine, or carbamy]choline, and:the‘amount bound was
increased about 5 times over previous‘reeujts (Fig.:6b). HoWeyer, the same
toxin preparation showed high]y‘Specificvbinding to.diaphragm;' The satura-
tion curve was‘very simi]ar to the one shown on Fig. 7a. Preincubation
with d-tubocurarine or carbamy1choline inhibited‘most'of'the'binding to the
area containing end plates. About half Qf the'binding to the area without

‘end plates was inhibited as well, suggesting_thatstme,AChR may exist in

this area (Fig. 7b) (see also Ref. 14).
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]251 labeled a-Bgt seems to be spec1f1c for

In conclusion, although
AChR from d1aphragm, different toxin preparat1ons gave inconsistent resu]ts

with brain particles.

DISCUSSION _ -

| The bindfng of [3H]a-Bgt to brain coftex as desCrfbed here strongly
suggests thé}brésence of a nicotinic-AChR in this tiséue. The component(s)
bindfng [3H]q—Bgt is present in low concentratibn, fn«the.order of pmo]es/g. 
This result agrees with those reported in two preijUS comnunications
(4;5); the value of 17.5 nmoles/g reportedve]sewhere18 ééems increasingly
~improbable.
Table II shows the'striking similarities between»pharmacoiogica]

19 and

) profi]es of»the AChR from ganglionic neurones in tissue culture
the [3H]a-Bgt binding:to cerebral cortex reported here. Nicotinic receptors
from muscle and electroplax were more sensitive to_decamethonium, as was -
.expected; but otherwise they were not grossly different from the neuronal
receptors. , ‘

Results obtained w1th [ H] a- Bgt and 1251 -labeled o- Bgt invite some
comparisons. While [ H]a-Bgt was a reliable reagent for brain AChR and 1ts
binding charécter1st1cs did not not1ceab1y change aftervs months of storage, .
']251-1abe1ed a-Bgt showed a marked tendency to érogressive]y higher and higher
non-specific bihdiﬁg in brain approximately a month after fodinétion. This’
behavior wés cTear]y different from that exhibited with diaphragm where
"91d" toxin showed decreased binding. Mdreover, some 1251—1abe1ed a-Bgt

preparations did not show saturable binding to brain particles or competi-

tion with cholinergic drugs, even when the usual specific¢ binding was seen




s
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"fnrldiéphragm{i Thus conditions for specific binding of ¢-Bgt to brain
'AChR seem to be more stringent than those required.for diaphragm. Brain
and muscle receptors are probéb1y'ndt identfca] as'3uggestéd by their
sensitivies to drugs (Tag1e II1), but the différénte"in;]251-1abe]ed a-Bgt
non—specffic.binding is more ]ike]y're1ated to dissimflar’biochemical com-'
position of both organs. Sa]vaterra and Moore® reported Specific_binding
;Of ]251 labeled a- Bgt to bra1n particles. Their tdxin‘was jodinated nith -
]ZSIC] 1nstead of Na]25I and Chloramine T used by us. It is possib1e fnat
failure of freshly prepared ]Zslqabeled a-Bgt to bind spenificaily to brain
AChR 1is due to‘some damage'ofbthe protein by the strong oxidant chloramine
T. |
The widespread existence of acety]cho]ine, ch011neaCéty1ase and

7 acety]chonnestérase in central néryous system has nfpmpted the search .
for central cholinergic péthways. Krnjevi¢ fndicateslthat an ascending
cholinergic system may mediéte cortical arousal. Hdwever, the responses

of most centra1 neurones “to 1ontophoret1ca11y app11ed acetylicholine were
d1fferent from per1phera nicotinic synapseszz. A]ternat1ve mechanism

for acety]cho]1ne centra] action have beén”proposed; Aﬁéording to Koelle's
model, in some instances acetylcholine reacts with=aXona1 AChR to facili-
tate the 11berat1on of more acety]ch011ne or other neurotransm1tters]6
Since microsomal fract1on contains mainly non-synapt1c

23

membrane specific binding of [ H]a-Bgt to this fract1on could be an

: 1nd1cat1on of the ex1stence of extrasynapt1c AChR.
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TABLE T = .

[3H]a-BUNGAROTOXIN BINDING TO PRIMARY FRACTiONS~FROM‘RATvCORTEX

The preparation of the primary fractions, the bfndiﬁg assay and the
enzyme assay were described in METHODS. Final'barticle concentrations
in mg protein/ml were: éotal particulate 5.0, mitochondrial fraction
4.9, microsomal fraéiioh 4.2. Final [3de—Bgt concentration was 6.3 -

4 M.. Relative

107 n. Ftpﬁ] d-tubocurarine concentration was 10
specific activity for acetylcholinesterase is defined as specific
activity in é given fraction divided by the specific activity of total

particulate, which was 190 nmo1es/min, mg protéin;,]

Total. Mitochondrial  Microsomal

. Particulate = Fraction o Fraction

fmoles bound / mg-brotein

Control - 15 : 15 21
+ d-Tubocurarine N 5 v' 6 , 6
% Inhibition = 67% | 60% N

Relative specific activity

'Acety1ch011nesterase 1.00 0.81 : 2.00




TABLE II : :
DRUG AFFINITIES FOR ACETYLCHOLiNEvRECEPTORsiFROM SEVERAL SOURCES

" In the 4 initial columns protection against a-Bgt binding by the reépecfive drug was measured.
Figures indicate the concentration nécesséry to decrease toxin binding to 50%. Column 1 shows data
from Fig. 2. _CdTumns 2, 3 and 4 were obtained with 125 .

tively). Data shown in column 5 were obtained by measuring chénges in ionic fluxes of “microsacs"”

from electric organs upon the application of the drug; the figures are concentkations necessary for

half of the maximal response. *: acetylcholine plus an inhibitor of aCety]eho]inesterasg.

I-labeled a-Bgt (Refs. 195,20 and.14vre$pe¢—

Brain crude _Chfck sympathetic ‘Chick.muscle‘_ Rat ~ "Microsacs™ from
mitochondrial ~ neurones - cells diaphragm . =~ = Electrophorus
fraction . : . - . electricus

d-Tubocurarine 7.4 * 1077 2.5 - 1077 74107 108 1.5 - 1077

Nicotine 1.3 10 5 107 <07 | |

ACh + inhibitor* 2.5 * 1072 1.6 * 1070 3.1 1077 4 1070

Carbamylcholine 1.4 * 107 | 21073 107t 3.3 - 107®
*Decamethonium - 2.2 1072 1078 23107 1.2+ 107

‘Hexamethonfum. $10;3 - 6'v <1074 1070 - >¥ - v'.6,2 © 1070

Atropine 5.6 107 Cs107 0t 107 |

Eserine | >1073 | 3 107

.-SL-
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FIGURE LEGENDS |
Fig. 1. [3H]a—8ungarotoxin bindfng to crude mitochondrial fraction.
DetaTTs about.pneparation of the particles and the bfnding assay are
given in METHODS. Final particle concentration was 'OO mg originai
Weight/m1, or 4.3 mg prote]n/m] Incubation time was 1'h. The inset
is the doub]e reciprocal plot of original data, which gave a value forb

-9

the equilibrium constant of 5.6 ° 10 ° M.

Fig. 2. Inhfbition of [3H]a—8ungarotoxin binding byccho]inergic drugs.
Crude mitochondrial frectfon (3.0-4.5 mg protein/mf) was incubated with
thechmpetitor for 1 h. [ H]a Bgt was then added at a final concentra-
tfon of 6.,2-]0“9 M and'the incubation was cont1nued for;]S min. The
samples were then processed as described in METHODS. The data relative
to a-Bgt, d-tubocurarinevand carbamy1choline were obteined with one mito-
_chondr1a1 preparat1on, those relative to n1cot1ne, atrop1ne and eserine
: with a second preparation, and those for decamethon1um hexamethon1um,
acety1cho1ine + BW-284c51, and BW-284¢5] with a third ]OO%»binding was
18, 20 and 25 fmoles/mg prote1n respectively for the three preparat1on5'

. hydrochloride;
+, o-Bgt; a, d- tubocurar1ne ch]or1de, 4, nicotine/ 0, acety]ch011ne

-5 M Bi{-284c51; e, carbamy]cho]1ne chloride;

' perchlorate +1.8 10
o, decamethonium jodide; v, atropine; &, hexamethonium chloride; x,

eserine salicylate; o, BW-284c51.

Fig. 3. [3H]a—Bungarotoxin binding to submitochondriaT fractions.

Submitochondrial fractions were prepared as described in METHODS. [ H]a Bgt

-9

final concentration was 62 .10 7 M. Prote1n concentrat1ons in mg/ml were:

myelin 2.3, nerve end1ngs 3.2, m1tochondr1a 4 0. ZZQ, Control binding;
-4

binding in the presence of 10

M d-tubocurarine; [:] » acetyl-

cholinesterase relative specffic aciivity.



17~

FIGURE LEGENDS (Cont.).
F1g 4. [ H]a—Bungarotox1n b1nd1ng to brain membranes Crude m1tochondr1a]
fract1on vias subm1tted to osmot1c shock and the resu1t1ng membranes were

1ncubated with [ H]a-bgt ‘or 2 h.. Final membrane concentrat1on was 4 mg

protein/mi. . The values for the equilibrium constant-was 3.2 ‘ ]0_9 M

Fig. 5. [3H]a-8ungar0toxin binding tb’sb]ubi]ized receptor. Membranes
prepared by osmotic shock of crude mitochondrial fraction were incubated

with 1% sbdem deoxycho]ate'for 90 min, following theiproCedure described

11

by Changeux et al. Five ml of the extract (2. 3 mg prote1n/m1)'were

incubated with 3.7 ° 10 -8 M [3H]a -Bgt for 2 h; the 1ncubate was then 1oaded |
_ on a Sephadex G-75 column (2.5 * 37 cm) and eluted with dlst111ed vater.
Absorbance atf280 nm (x---x) and radioactivity (o—0) of the effluent are

shown in the figure.

Fig. 6. ]251~1abe1ed a-Bungarotoxin binding to crude mitochondrial fraction.
Partic]es.at a final concentration'of 100 mg original «eight/ml were incu- -

bated with d- tubocurar1ne or Ringer's so]utxon for 1 h. vUpdn addition of

]25I labeled «-Bgt the 1ncubat1on was continued for 10 min. Fig. 6a shows

data obtained with ]251-1abe1ed a~-Bgt from Preparation 3. Binding in the

-4

'presence of 2.5 710 M d-tubocurarine is also shown ( ----- ). ng 6b

| represents a similar experiment performed with ]251 1abe1ed a-Bgt from

Preparation 4. o, b1nd1ng in the presence of 3.3 ° ]O-4FM d-tubocurarine;

» binding in the presence of 3.3 ° TOi4 M carbamylcholine.
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FIGURE LEGENDS (Cont.)

Fig. 7a. ]251~1abe1ed a-Bgt binding fo rat‘diaphragm._-Binding to diaphragm

was assayed by the method df-Berg g;_gl;}4 ‘]25

I-]abe]éd o-Bgt from Prepara-
tion 3 was used. Incubation time was 105 min. The cpm bound upon incuba-
tion wWith "o01d" toxin were corrected fdr‘radioactiVé’decay; 4, binding
of‘1251-1abe1ed-a—8gt 1 day‘after jodination to'the'area containing end -

125

I-labeled «-Bgt 1 day after iodination to the

plates; a, binding of
' o 125

I-1abeled a-Bgt 80 days after
' £125

area without end plates; e, binding of

iodination to the area containing end plates; o, bindihg\o I-labeled.

]

a-Bgt 80 days after iodination to the area wﬁth0ut end plates.

]ZSI-labeled a-Bgt to diaphragm by

Fig. 7b. -Inhibition of the binding of
d-tubocurarine and carbamylcholine. Pieces of diaphragm were incubated
with or without the competitors in Ringer's solution for 1 h. ]251-1abe1ed‘._
a-Bgt (Preparation 4) was then added.at a final concentration of 8.75 ° 10_8VM

and the incubation was continued for 105 min. Further procedure was as’

described by Berg g;_gl;}4

9, inhibition of binding'to:the area containing
end plates by d—tubocurarine; 0, inhibition of bindiné to thé afea-withbut _
end plates by d-tubocurarine; &, inhibition of binding to the area con-

| taining end plates by garbamy]choiine; Ay iﬁhibitionvof bindihg to the area

without end plates by carbamylcholine.
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LEGAL NOTICE

This report was prepared as an account of work sponsored by the -

United States Government. Neither the United States nor the United
States Atomic Energy Commission, nor any of their employees, nor
any of their contractors, subcontractors, or their employees, makes
any warranty, express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness or usefulness of any
information, apparatus, product or process disclosed, or represents
that its use would not infringe privately owned rights.
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