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sumnmn.u RY

If [‘�C] 3-nmethmylciiolansthsrenme (3-\IC) is imscubated in mi/to withu time 9000 )( q .supernmatammt

fractions of a rat liver hmomogenmate ins time I)resersce of a pyridinse nsucleotide, timid with time

100,000 X q supernmatamst liquid from time inscubations nmixture fractionated on Sepisadex

G-100, two ultraviolet-absorbinmg, radioactively labeled peaks are observed. Peak A is eluted

mi time void volume and imas beenm simownm to be at least partially composed of RNA. Peak B

is partially excluded arid is proteinmaceous. Its formations is prevenuted by omissions from time
reactions mixture of microsomes or time pyridinse nsucleotide; tIme fornuations of peak A is

unsaffected by tisese procedures. Time formations of peak B is greatly enuimamiced by treatmerst
of time animals mvithm 3-MC 24 hr before deatim, wimereas time formations of peak A is only

slighutly stimulated. Under time same conmditionms some fornmrmtionu of persk A is observed mm

imeart amid kidmmey, but riot mu spleen; peak B fornmat ions, however, is conmpietelv absent mm

iseart anmd spleems and very low ins kidney. Time relevansce of time forniatiorm o)f these conumplexes

is discussed with reference to) enzyme imuductions by 3-MC ins liver.

I NTIIOI)UCT!ON

3-Methm�-lcimolrsnmthmrenme is a potemut cam-

ciniogens for most rodent tissues, alt huough

liver is relatively resistanst to thuis actions un-

less time drug is administered to fetal or

newborns animals. Ins a(lUlt rat liver, imow-

ever, time polycyclic hydrocarbon causes arm

increase ins the activities of several drug-
metabolizing enzymes located mm tue micro-
somal fraction (1-7). Time latter effect is pre-

vented by time simultaneous inmjectio)nm of
puromycins (4) or actinuomycins 1) (3, 4) or

by certainm amino acid analogues (6, 7), sug-

gestinsg thirst increased emuzyme synthesis is

involved.

It uris beemm estabhisimed timat time adminsis-

Thmese studies were supported by Cramits E373
ammd ACS-Imm-27K-P22 fronm the Anmeric;mmi (‘amleer

Society.

tratioms of 3_�JCm to rats crtuses activations of

time “aggregate” II NA polymerase system
in liver (8, 9). Furtimerniore, the ciuromatinm

prepared from tue livers of 3-MC-treated
rats proved a more efficienmt tenmplate for
11/ iCiOCOeCVS lysodeikt i(US H NA polymerase
timams chromatin from untreated rats (10, 11).
Time nature of time HNA formed witiu time
cimromrmtims fronum 3-MC-treated rats as tem-

plate was substantially difTerenmt from timat
synsthmesmzed in time presence of corstro)l cisro-

matins (12). These data suggested time act ivns-

tions of deomxvribonsiucleoproteini ins liver as a

ressmlt of 3_�\l(1 admmnmistrationu.

Time manner ins which 3-MC carm pro(luce

timese effects is nmot knmownm. We mad shown

previously that witimins a shiort time after

1 ‘[hue ahhreviat iomm mmsed is : 3-M(’, 3-mmmet livi -

rhi )l itmit hrem me.
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time injections of either [‘4C] or [3H] 3-MC,
binding to rat liver protein occurred (13).
Simice a relationmship mighit exist between the
formations of a complex betweens 3-MC (or

nnetabolite) nmnsd thuis protein arid time subse-

(luenit activations of template efficacy of liver
cisromatins, time binsding phmensomenmon wnis
studied in greater detail.

Time present communication presemsts cvi-
(hence for binsdimsg to cellular componuenits
wheni [‘4C] 3-\IC is incubated with time
9000 X u supernsatant fractioni of a rat liver
homogenate ins time iresenuce of a reduced

l)yridine nucleo)tide. Time conditions nieces-
srsr�’ for time formationu of these complexes

are discussed, arid prehiminmary evidence is
given as to time nsature of these complexes.

1”urthuermore, � show timat binding to a

pro)teins fractions re(luireS tue Iresenmce of
microsomes anud is enmhmammced mvhenm the
microsomes are isolated from time liven’s of

rats previously treated mvitiu 3-MC. In this

regard, we wish to point out time similarity

of time finidings presented ins this report withu

thuose reported by Gelboinm (14) arid by
Grover and Sims (15), who showed that

various pohycyclic hmydrocarbonss, including
are bound to nucleic acids arid/or

protein in the presence of rat liver micro-
somes. Gelboirs (14) also founmd thirst binding

of 3H-benmzpyrenme to DNA or HNA of rat
liver was enuhuansced by usinmg microsomes

isolated from rats treated withm 3-MC.

MATERIALS AN!) METHOI)S

Materials. Male albino rats, 80-100 g,
were obtained from the Chueek-.Jonses Com-

panmy, Houston, and were routimsely deprived

of food for 24 hr before death. 3-MC was

obt ainmeti from East man Organic Cimemicals,

and [6-’4C] 3-MC, from time New England
Xuclear Corporation. The 1-keto arid 1-hmy-

droxy derivatives of 3-MC were generously
supplied by Dr. R. A. Seibert of this depart-
menit. Pyridinse nmucleotides of highest purity,

time disodium salt of ATP, and yeast alcohol
deimydrogenmase were obtained from Sigma

Chemical Company. Promise amid bovine

panmcreatic ribonmuclease were purchased

from Calbiocimem.

Preparation of fractions froiiz rat orqans.

Honiogemmrmtes of liver, spleen, kidisey, and

heart, obtainsed from three to five rats, were

prepared iii cold 0.25 M sucrose (1 g/4 ml)

and were centrifssged for 15 mm at 9000 X g
at 4#{176}.Time superniatant fractionss were stored
frozen until used. 1mm some experiments,

livers were obtainmed from rats thmt had

received 3-MC (20 mg/kg of body weight,

intraperitoneally) 24 imr earlier. As a rule,

urmperfused liver was used iii the preparation

O)f homogensates. Occasionally livers were

j)erfused svithu 0.9 � NaCl via tue I)ortal
vein arid isomogensates were prepared as
described above. Aliquots of time 9000 X y

supernsat armt fract ion of liver imomogenates
were centrifuged at 100,000 X y for 1 hr at

4#{176}to sediment time microsomes. The surface
of time microsomal pellet was washed care-

fully witis ice-cold 1.15 % KCI. The pellet
was stored frozen, covered withm a layer of

0.1 M sodium pimosphate buffer, pH 7.5. Time
100,000 X ii supernmatanmt fraction was also

stored frozemm until used. Wimole blood was
obtained by imeart punmcture, time blood cells
were removed by low-speed cenitrifugations
in a ttsbhe-top cenmtrifuge, amid the serum was

stored frozenm.

�4ssay for bindinq of 3-MG. Inscubations
nsixt ures cont ainsed the followinmg compo-

nensts ins a final volume of 1.5 ml: sodium
phosphate buffer, pH 7.5, 100 )1moles;

NAD�, 0.13 �mole; XADI��, 0.11 �mole;
[mmcl 3-MC, 0.09 /2nmole (0.25 MCi) in 0.025

ml of dimetimyl sulfoxide; arid an appro-

priate amoumst of ext ract. After incubations
nit 37#{176}for 10 miii (unmless otherwise stated),

time reactions was stopped by plunmging the
tubes into an ice-water mixture. Particulate
matter was removed by censtrifugation at

100,000 X q for 1 hr. Time supernatant

liquid was applied to a column (2 X 24 cm)

of Sepisadex G-100 whsichm had beers equili-

brated with 0.03 M Tris-HCI buffer, pH 8.0,

containing 0.05 rn KC1; time column was
eluted witim time same buffer. Time columns

was packed timid eluted at room tempera-

ture. Approxi mat ely 1-mi fract ions were
collected arid nionsitored for protein anu(l

nucleic acid by absorpt ions at 280 nsm. Frac-

tions of 0.2 ml were counted ins 10 ml of

Bray’s solution (16) ins a Packard liquid

scintihhations spectonmeter. Time counting effi-

cienscv was determined to be about 83 % ins



till cases. Proteins was determimied by time
method of Lowry et a!. (17).

Enzyme treatment. Ribonmuclease, 2 nmg/ml,

was added to time reaction mixture immedi-

ately following incubation, amid time tubes
were kept at 37#{176}for an additional 60 mimi.
Binding was assayed as described above.
Pronase, 2 mg/mi, was added to the reac-
tion mixture, which was timers incubated for
4 hr at 37#{176}.Time reactions mixtures were

then centrifuged at 100,000 X g for 1 hr

arid the supernatanst fluid was fractionated

on Sephadex G-100 as previously described.
Molecular weiqht (letermination. Molecular

weights were determined by elut ions from
Sephadex G-100 columns, using proteins of
known molecular weights as standards.
Fractions containing time bound 3-MC (or

metabolite) were applied to a column (3 X
40 cm) of Sephadex G-100 and eluted withi

0.05 mn Tris-HCI, pH 8.0, containing 0.05 mm
KCI. Time void volume of time columns was

63 ml, and 1-mi fractions were collected.
The standards employed were cytocimrome
c (mol wt 12,000), hemoglobin (mol �

68,000), purified regeneratinmg rat liver
deoxytimymidinme kinsase (mol wt 81,000)

(18), and yeast aicoimol dehydrogenase (mol

mvt 126,000). It is known from the extensive

1.0

I
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0. 2

studies of Whmitaker (19), Andrews (20), arid

Ackers (21) timat imemoglobins, unuder our
consolit ions of gel tilt rat ions , (lissociates insto)

subuisits an(l hurLs aIm elutionm volume equiva-
lerst to its subunit. molecular weighmt, i.e.,

34,000. Tue elution volunmes of cytochirome

e, imemoglobini subunmit, deoxyt imymidinme

kinase, arid alcohmol deimydrogensase ins thmree

to four runms were 154 ± 2 ml (meanu ±
standard error), 124 ± 2 ml, 95 ± 2 ml,

ansd $1 ± 2 ml, respectively. Cytocimrome e

ansd hemoglobin were detected by thmeir

absorption at 412 nm; alcolmol deimydrogerm-
a�se, by time reductions of NAD� ins time pres-

enmce of etimyl alcohol; arid deoxythmymidinue
kimsase, as described previously (18).

RESULTS

Binding of 3-�iiC to macromolecular com-

ponents of rat liver. Figure 1A shuows a

typical elution pattern obtainmed from chmro-

matograpimy on Sephadex G-100 of time

100,000 X g supernatanst liquid from ams in-

cubation mixture containminug time 9000 X g

supernsatant fraction of a rat liver homoge-
nate, [‘4C] 3-MC, arid cofactors as described

under MATERIALS ANI) METHODS. Thmree

ultraviolet -absorbing, radioactively labeled

peaks were observed. Peak A was totally
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FRACTION NUMBER

FrG. 1. Binding of 8-MG to macromolecular components of rat liver

Incubation mixtures contained the fohiowi mugcomponemmts in a final vol mmmc of 1.5 ml: sodium Phosphate

buffer, pH 7.5, 100 i�moles; [m4CI3MC, 0.25 ,sCi; NAD�, 0.13 Mmole; NA1)P�, 0.11 ,smole; amid 0.4 ml of
the 9000 X g supernatant fraction of a rat liver homogemmate comitaininmg 21 mg of proteimu fronm contro)l
rats (A) or from rats treated with 3-MC as described unuder MATERnALS AND METHODS (B). The mix-

tures were incubated for 15 mm, amud the supernatammi fractiomi was separated omm Sephadex G-100 as de-
scribed in the text.
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excluded, arid peak B was partially excluded
from time Sepisadex columns. Peak C repre-
senmt 5 low molecular weight , ult raviolet -

absorbing material present ins time extract;

time radioactivity eluted at timis point is
either unbounud 3-MC or arm unbounid me-
tabolite O)f thus compounsd. These fractions
were pooled and aiiquots were taken for

time determinat ions of radioactivity as previ-

ously described.
Figure lB shows time effect oni tue binding

reactions of time instraperitonseal adminmistra-

tioms of unmlabeled 3-MC, 20 mg/ kg of body

weight ins corns oil, 24 imr prior to deatim. It
cans readily be seems that timis treatment

greatly enshansced peak B formations, whmereas

l)eak A formations wts relatively unmaffected.
Since 3-MC treatmenst huad such a pro-
msouniced effect on peak B formations, the

animals were routinsely treated with insjec-
tionss of 3-MC at 8:00 a.m., 24 isr prior to

deaths.

Figure 2 shows that the rate of formations

FIG. 2. Kinetics of peak B formation

lmmcubatiomm mixtures comstaimmei the followimmg

commupommeuts imi a fimial volunme of 1.5 nml : sodium

phosphate buffer, pH 7.5, 100 �tmoles; [‘4Cl 3-MC,
0.25 �mCi; NAI)Ph1, 1.2 1.tmoles; amid 0.2 ml of the

9000 X g sumpermmatamit fractioms of a “stinmulated”

rat liver homogemmate, contaimmimig 8.0 ing of protein.

The nsixttmres were imucmnbated for the tinues mdi-

rated numid assayed for bimmdimig as described mm t he

text.

no �o 30 40
PROTEIN (mg)

Fna. 3. Effect of iinierosome concentration an peak

B formation

Immcubatiomm nnixttnres comitaimmed the followinmg

compomiemuts imm a fimmal volume of 1.5 ml: sodium

phosphate buffer, pH 7.5, 100 Mnmoles; NA1)PH,
1.2 �inmoles; l’4C] 3-MC, 0.25 MCi; 0.2 ml of the

100,000 x g supermuatamst fractionm of a rat liver

homogenate, commtaimmimmg 6.5 mg of proteimi; amid

imscreasinmg anmoummts of a microsomal suspension

comitaimmimug the anmoummts of proteus immdicated. Both

fractiomms were obtainmed from rats whuich had been

treated with 3-MC 24 hr previously. The mixtures
were imscubated at 37#{176}for 10 mimi amid assayed for
bimudimmg as described iii time text.

of peak B was linear under time assay condi-

tions for 10-13 mini, after wimichm it formed a

plateau. Furthmer inscubations did nmot result
ins time breakdowns of peak B.

Substitution of time 100,000 X q for the

9000 X q supernatanst fraction of a rat liver
huomogenmate prevented the formation of

peak B, while peak A formations remairmed

normal. Figure 3 shows time effect on peak B
formations of adding increasinmg amounmts of a

microsomal fraction to inicubat ionm mixtures

conmtaininsg time 100,000 X g superniatanit
fraction arid time appropriate cofactors. It

can be seens thmat increasing amounts of

microsomal protein caused an increase in

peak B formation. Under time conditions of
time assay, maximum binmdinmg was achieved

witim approximately 23 mg of microsomai

proteins.
Table 1 sisows thiat time inscreisse ins peak B

formationm caused by prior treatment witim
:l-MC is a funuction of time microsomal frac-

tionu. Whuenu time 100,000 X g supernmatanst
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TABLE 1

Effect on peak B formation of prior treatment of

animals with 8-met hylcholant hrene

Immcubatioms mixtures contained the following

compomuemmts imm a fimsal volume of 1.5 ml: sodium

phosphate buffer, pH 7.5, 100 �mnumoles; l’4C1 3-MC,
0.25 �mCi; NADPH, 1.2 �moles; amid 0.2 ml of the
100,000 X g supermmatant fractiomu of a rat liver

homogenate amid 0.2 ml of a suspemisiomi of nmicro-

somes isolated from rat liver. The amminmals were

treated as indicated. The amounmt of proteins ins the

100,000 X g supernsatamit fractiomms (6 mg/assay)

was approximately the same iii each case, as was

the proteins commcenutrations of the microsomal suns-

pensions (2 mg/assay). The nmixtures were incu-

bated at 37#{176}for 10 mm amid assayed for bindimug

as described mu the text.

Microsomes
100,000 X g
supernatant

fraction

Radioactivity

in peak B

cpm

Commtrol Control 2810

Control 3-MC 2080

3-MC Control 6010

3-MC 3-MC 6420

fraction from 3-MC-treated animals arid

microsomes from control animals were em-
ployed, peak B formations was rio greater

than when both fractions were obtained
from conmtroi rats. On the other imanid, time
amount of peak B formed when both the
100,000 X g supernatant fraction and the
microsomal fractions were obtained from

3-MC-treated rats was only shigiitly greater
than when only time microsomal fraction was

obtained from 3-MC-treated rats.

We also found that incubation of [‘4C]
3-MC with liver microsomes isolated from
treated rats, rat serum, arid NADPH re-
sulted in the formations of ultraviolet-ab-
sorbing, radioactively labeled peaks in time
same regions as peaks A and B. However,
the labeling in peak B was not due to blood
protein, since binding to liver preparations

was quantitatively similar in perfused and
unperfused livers. These results suggest
either timat the liver microsomes per se are
the source of time macromolecules wimicim binmd

time polycychic hydrocarbon or that serum

as well as liver contains possible hinmdinmg
proteins. Although we imave riot been able

to rule out time former possibility defini-

TABLE 2

Effect of pyridine n ucleotides on peak B

formation

Imicubaliomi nmixtumres commtaimmed thme followimmg

compommemmts in a fimial vo)lunme of 1.5 ml: sodium
phsosphate buffer, 1)11 7.5, 100 �mmoles; [‘4C] 3-MC,

0.25 ,.tCi; amid amu appropriate amumotnmmt of the 9000 X

g supernatant fraction of a homogenate prepared

fronm unmmperfused rat liver. NAD� or NAI)1l, 2.7

,.mmoles; NAI)P� or NAI)PlI, 2.4 ��moles; ATP,

0.83 �mole; amid K,Fe(CN)6 or K4Fe(CN)6, 4.8
�.mnuoles, were added as showms. Imicubatiomms were

carried out at 37#{176}for 5 mimi, amid the supermuatanit

fractions were eluted from Sephadex G-100 as

described ins the text.

IX 01 IC

Addition Radioactivity in peak B

NAI)
NAI)P

NADH
NADPII
ATP

NAI)Pl1 + K3Fe(CN)6

NA1)Pi1 + K4Fe(CN)6

cpm/mg protein

tively, certain evidence does riot favor its
acceptance. For example, no labeled peak A
or B was observed if a washed microsomal
preparations previously incubated with co-

factors and labeled 3-MC was transferred
to a 100,000 X g liver supernatanmt fraction.

Time nmucleotide requirement for time forma-
tions of peaks A and B was determined, and
these results are presented irs Table 2. Omis-

sions of pyridine nucleotide resulted ins a

decrease of approximately 90 % in time

amount of peak B formed. Peak A, hmow-

ever, was nsot affected by tue omissions O)f

pyridinme nmucleotide. All the pyridine nucleo-
tides were active, time reduced forms pos-
sibly being more so. Timis observation
was confirmed by keeping time system in

time oxidized state by the addition of
K3Fe(CN)5 ; no radioactivity could be de-

tected in the regions corresponding to peak
B. Addition of K4Fe(CN)6 with NADPH
did nsot affect activity appreciably. Additions

of ATP resulted ins the formation of only a

slight amounst of peak B. Time results ob-

t ainmed with preparat ions from perfused
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liver were comparable withs timose simowns ins
rfable 2 for umuperfused liver.

Time requirement of time microsomal frac-

tio)ni and a pyridinse nsucleotide for peak B

formations suggested that metabolism of

3-MC occurs before binding takes place.

However, two oxidized derivatives of 3-MC,

time 1-keto ansd 1-hmvdroxy compounds, were

found to be no more competitive than un-
labeled 3-\IC irs time binmdinsg reactio)ni ins

ms�hiichs peak B is formed.

Tissue spec�Jicity of time l)in(l�ng reaction.

No significant formations of peak B was ob-
served when [‘4C] 3-1\IC was incubated with

time 9000 X Ii superniatsmnst fractions of rat

heart or spleen ins time presence of time co-

factors required for its formations jim liver.

Some bound polycvclic huydrocarbon �

muoted ins tue peak A regiomu. However, when

9000 X g supernsatanmt fractionms of rat kidney

were employed, radioactivity could be de-

tected in time areas correspondinmg to bothm

peaks A and B, altisougis time amount ins time
latter iris less tlmans 3 % of tisat found ins time
liver. Furtimermore, onmly ins liver was ins-

creased peak B format ion observed follow-
mug 3-MC treatmenmt.

Characterization of peaks A and B. Table 3

T.�mmLF: 3

Effect of ribonuclease and Pronase treatment on

binding of 3-methyicholanthrene

Imicubat iomm nnixt mires comit aimmed the followinmg

conipommemmts imi a fimial volunme of 1.5 mmii: sodium

pimosphate buffer, p11 7.5, 100 Mmoles; htm4Cl3-MC,
0.25 .iCi; NAD�, 0.14 �.inmole; NAl)P�, 0.11 �innole;

amid 0.4 nuul of the 9000 X g supermiatamit fractiomi of

a nit liver homogemuate comitaimuimug 21 mg of pro-

teimm. Ribomiuclease A (five tinmes recrystallized; 50

Kumsi t z -Mci )omiald units/mg), 2 rng,’ml, amid

Promuase (3 umiits mg), 2 nmg/ml, were added as

imudicated. The control tubes rind time tubes to
which tue emuzynmes had beems added were incubated

for ami additiomial 60 mimi at 37#{176}.The amount of

bimidimig was assessed as described under MATE-

iIIALS AND METHODS.

Radioactivity in
Treatment -__________

Peak A Peak B

cpm cpm

Nomme 7,860 15,000

Ribommtmclease 3,380 14,000
Prommase 5,870 2,000

Fnu. 4. Determination- of molecular weight of

peak B

Peak B was subjected to gel filtratiomi on a col-

ummi (3 X 40 cm) of Sephadex ()-100, anud the eiu-

tioms volunme was determinsed. Four proteimus of

knowms rimoleculan weights-cytochronme c (mol wt
12,000) (a), hemoglobini subunits (mol wt 34,000)

(b) , deoxythymidi mie ki mmase (regemmeratinmg rat

liven) (mol wt 81,000) (c), amid alcohol dehydro-

gemiase (mol wt 126,000) (d)-wene used as stamud-

ards. Umider the comiditions of the separation,

henumoglobini dissociates imuto its subunits. The

figure shows a plot of elutiomi volunue with respect

to the logarithrsm of molecular weight (MW.). The

nmolecular weight of peak B was detennuimmed to be

59,000 ± 1,000. Three to four deternmimuatiomss of the

elutions volume of each o)f the stamudards, amid four

of peak B, were nmade. The bars at each point in-

dicate the stamidard error.

shows tue effect of incubating thme reactions

mixtures wit is RXase and Pronmase as de-

scribed under MATERIALS ANI) mnETHODS. It
cams be conscluded that peak B is substan-
tially proteins ins nature, wimereas peak A

appears to be composed, at least ins part, of
RNA. Time molecular weigimt of the proteins
moiety of peak B was determined by gel

filtrationm as described under MATERIALS AND

mETHODs. Time ehutiors volume (Fig. 4) of

peak B was founmd irs four separate runms to be

107 ± 1 ml (means ± standard error), corre-

sponmdinmg to a molecular weigimt of 59,000 ±

1,000.

I)ISCUSSION

Time results described above immdicate that

3-MC (or a derivative of it) can binsd to
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macromolecular components of time 9000 X

11 supernsatant fractions of a rat liver imomoge-
nsate. Binding of thus compound to an RNA-
containing fractions hunts beens observed ins rat

spleen, iseart, liver, arid kidney; binsdinmg to a

protein fraction was observed ins kidney amid
liver. However, the extent of bindinig ins
kidney was very mucis less than that ins
liver. Ins additions, bindinmg ins kidnmey was nsot
simulated by prior treatment of time animals
with 3-MC, as was time case ins liver. Time

significance of timis finding is riot knmowns at
presenmt.

At tisis time, it is nmot clear whuetimer or nmot
nnetabohism of 3-I\IC occurs prior to bindinug.

Since time formations of peak A appears to be

independent of added cofactors, it seems

probable that irs this case 3-MC is riot
metabolized prior to binsding. However, time
possibility timat time cofactors required for
metabolism are presenst in time 100,000 X y

supernsatarst fractions canmniot be ruled out.
The formations of peak B may involve time

prior metabolism of 3-MC, since botim a
microsomal fractions amid a pyridinie nmucleo-
tide (probably NADPH) are required. Time

metabolism of manmy agents takes place ins
tue microsomal fractions of liver; it inmvolves

flue mixed-funmction oxidase system arid re-

(luires both NADPH anmd oxygens as cofac-
tors.

It is of insterest timat microsomes isolated

from animals treated with 3-MC increased
time quantitative aspects of peak B forma-

tions. This stimulations could be predicted if
3-MC is metabolized prior to binsding, since

3-MC is a potent stimulator of its owns

metabolism (reviewed ins ref. 22).

Several groups of workers Imave demons-
strated time bimidinug of polycyclic imydrocar-

boris to DNA (14, 15, 23-29), RNA (28,
29), anid proteins (29-33). Furthermore, Gel-
boins (14) ansd Grover and Sims (13) hmave
shown that time bindinmg of various polycyclic
imydrocarborms, including 3-MC, to DNA re-

quires time presensce of a microsomal fractiomm
arsd NADPH. Ins addition, Gelboins (14)

found that the binsdinmg of 3H-berszpyrenue to

DNA in vitro was increased whens micro-

somes from 3-MC-treated animals were

used.

If 3-MC is metabolized prior to binding,

metabolites of time polvc’vclic imydrocarbons

simould conmpete witim 3-MC for binmdinmg sites

O!i time proteins ins I)eak B. Prehiminmary cx-

penmensts were conmdimcted along timese lines
withs time 1-keto anmd 1-imydroxy derivatives
of 3�methmylchmolanmtimrenm!. If either of tisese
two derivatives were 015 time patisway leadimmg
to bound I)oiYcYciic imydrocarbonm, prefer-
enstial dilutions of time labeled 3-MC would
have beers arsticipated, wisicim would result

ins a reductions ins time amount of time latter
fixed ins peak B. Unmfortunmately, nmeitimer
derivative was ansv more effective ins thus

respect timans unmlabeled 3-i�’�IC itself. Two

possible explanations are timat (a) 3-MC is

riot metabolized prior to binding or (b) these

metabolites are riot directly ons time patimway

to bound imydrocarbonm. It is riot possibie at

present to determine which of these possi-

bihities is correct.
It is riot knmowns at timis time wimethuer time

receptor for 3-�u-1C or derivative is insitially

present in tise microsomes arid is timers tramss-
ferred to tue soluble compartmenst as a result

of bindinig, or whether time protein is ins tue

soluble state. Several attempts insvolvinsg

inmcubations of time microsomal fractiomu witim
[‘4C] 3-MC, followed by incubationm of botim
time particulate anmd soluble fractionms of these
preliminmary immcubations mixtures wit ii time
100,000 X g supernmatanst fractions, ins time
isope of demonustrating metabolism followed

by binsdinsg, imave met witis rio success. This
migimt indicate that time wimole reactionm takes
place bounsd to the proteinm �snsd that free
metabohites cansnot participate ins the binmding

reactions. Furtimermore, the lack of specificity

of time pyridinie nuucleotide requirement mighmt

indicate that a pyridinme nucieotide is re-

quired for biniding as well as for metabolism.
One cans only speculate at tisis time about

time function of time bound 3-\IC (or deriva-
tive). It is insterestinmg timat time reactions is
fast and appears to occur in V?V() (13). It is
conceivable thirst time binudinmg serves as a

meanms by wimicim a lipopimilic substance may

be selectively steered into a particular
hmepatic organmehle, i.e., nmucleus, ultimately
to activate or amplify a specific gensomic

regions.

Experimenmts are now ins progress to deter-

mine time nature of time bounmd pol�’c�’clic

hmvdrocarbonm anmd to ascertains wimetimer this

complex cans inscrease time efficacy of nmormai
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liver cisromatin as a template ins the syn-

thesis of RNA.
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