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Effect of Administration of 3-Methyicholanthrene on the Salt-
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SUMM.� Fly

It lurid PreviouslY been denmonistrated timat rum increase ins I he effncienscv of tue tenmplafe

funsct ions of liver cimromat ins occurs aft er t hue admimsist rat ions of :3-niet hylciuolanmt hrense (3-
MC) to rats. Time differensce between control ansd 3-MC systems is elinminmated by extrac-

tioni of time chsromat mm witim 2 mn NaCl, a procedure whichs renmoves nmmanmv of I hue nuuclear
proteins.

Tue profile of 2 mm NaCl-ext ractable 1)roteins commmponmenits of liver cimronsat ins differs after

treatment of rats witim 3-MC, as dieterminsed by eithser disc electropimoretic or gel filtrations

tecimnsiques. Time earliest cimamige sva.s seenm 3-6 hr after drug treat nmmemst. Time kinsetics of inn-

corporations of [14C] lysinme insto these componienits is also altered after drug treat nmenst. After

a 30-mini pulse witim time labeled precursor, a progressive inscrease ins time specific activity of

time 2 M NaCl-extractable proteins of liver cisronmatins was nsoted up to 24 hir after 3-MC
treatmenit. At thus tinme, a 100�’� inscrea.se over conmtrol levels was observed. Unsder time sanme

conditionss, time inscorporat ions of t’4C1 L-t ryptopimans into time 2 ii XaCl-extractable compo-

nienits of liver was unsaffectd by drug treatment. These chsammges nmay be related to time sub-

sequent activations of time cimronmatinm template for HXA synstimesis.

INTRODUCTION

It. has previously beens shownm thirst the mm-
j ections of 3-met huvlcisolanmt isremue inst o \�m��flg

rats is followed by a nuarked act ivat ions of
the “aggregate” 1� NA polymerase system

present ins liver mmdci (1, 2). rrume inscreased
activity resulted fronm rims ensimanscenuemst in

Use template efficiency of time deoxyribo-

nsucleoproteinm, i.e., chromat ins, as det ernmimmed

mu a purified bacterial HXA polymerase sys-
tem (3-5). Additionsah experiments inmdicat eti

that use enmhsansced template efficiency, or
gensomic activations, was expressed quali-

tatively mu tue productions of differerut types

of RNA arid quanstitatively ins the elabora-
tions of more RXA cisainss (5, 6).

Ins eukaryotic organmisms, t he mansnuer in

wimicim a regions of time gemmome becomes acti-

vated for transscription iias niot beers defimu-

These studies were supported by Hesearch

Gnammt E 373 from the Ammuericami Camicer Society.

it ivelv ascertainmed . Ti me nsecimansisnss by

svhmichm a genmonuie loetus is renmdere(l unuavail-

ribie for transscriptionm are likeivise hot knmosvnm.
These l)r�C(�5Se5 iIsVOlVe a sopimist icated coni-
trol systenm svhuichm is unique to highmer or-

gansisnis. Presenmt ly it is felt t imat thme ba.sic

nmuclear proteins consponuents play sonic role

ins this constrol rneciuarmisnm.

Accordingly, we imave st udied t lie possible
relat ionmshsip of t lie 3-niet hiyleimolanst iurenie-

induced gensonmic act ivat ions t o alt eratiomss ins

time cimronmatins proteinms. At this time, we re-

port (a) rt qualitative chmanmge instime composi-

tioni of the latter conmstituemsts after 3-
met imvlcisolanst hmrense adnmimmist rat ions anid (b)
anu alt erat ions ins t he rate of imicorporat ionm of
isotopic precursors inuto time ehuronmatinu pro-

teinss.

mIATERIALS ANt) mnE’rIIons

II iina1.s. �\ tale albinmo rats, 50-70 g mu
iveigiut , were obt ainmed from t hue Cheek-
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.Jones Company, Houston, arid were allowed
free access to botim food ansd water unless
otimerivise stated. The rats were treated by

i nit raperit onseal inij ect ions of 3-met hylciuolans-

timrense, 20 mg/kg of body weight, anmd were
killed �)eriodicaliy timereafter by t ranis-sectionu

of time aorta. Control rats were treated simi-

larlv with imutraperitonseal inujectiomms of corns

oil.

lor time preparations of labeheti churomatins,
corns oil- anmd 3-metimylcimolansthrense-treated

rats received gemmerally labeled [1�C] L-lysilse

(228 �mCi/�mmole), 10 �tCi/100 g of body

weighmt, via time tail veins. Eacim group corm-
sisted of thmree to five rats. Tue ansimals were

killed 30 mimu later or as insdicated ins time ac-

companymnsg t ables.
In otiuer studies, [4,5-3H]L-lysinme (28 Ci/

mmole), 100 �sCi/100 g of body weight, or
generally labeled [‘4C]i�-tryptophmans (54.5

mCi/mmole), 4-10 �uCi/100 g of body weigimt,
si-a�s insjected via the tail veins.

Isolation of cliromatin. The livers were re-
moved from drug-treated arid control rats,
washed ins cold 0.9 % NaCI, minced, and

homogenized ins 2 volumes of 0. 25 M sucrose-

2.5 fliM MgCl2-10 mM Tris-HC1 buffer,

pH 7.4. Crude nuclei were isolated from the
imomogensate by censtrifugations (7) ; tue nmu-
clear pellet was purified by censtrifugation
tisrougim 4 mobil sucrose-SO m� KC1-25 mmi
i\IgChr-10 mms Tris-HC1 buffer, pH 7.4, as
described by Becker (7). Cisromatins wa�s ex-

tracted from time purified liver nuclear pellet
by the nmetisod of Dinsgmans ansd Sporns (8).

Time final chromatin preparation wa.s di-
alyzed at 40 overnight againist 0.01 mi Tris-

HC1 buffer, pH 8.0. Time pH given for time

Tris buffers wa.s measured at time tempera-

ture specified for time procedure. Time RNA:
DXA ratio of the chromatinm was 0.01-0.02;

tue ba.sic proteins: DNA ratio was approxi-

mately 0.8-1.0. Prior treatment of time rats

m��ith 3-metimylcumolanmthrene did riot result ins

any cisange ins these parameters.

A ssay of template actzvity of liver c1tro�natin.

I�XA polymerase from Esc/uerichia coli (250
units/mg) was obtained from Miles Labora-

tories amid was assayed essentially as de-

scribed by Cimamberlins ansd Berg (9). The

details are givens in time legemsd to Fig. 1. Time

irecursor was FY-32P}ATP, purchased from

Iv
CHROMATIN 6mg DNA)

Fiu. 1. Effect of 2 � NaCi extraction on template

�fficieney of ehromatjn

E. coli RNA polynserase (10 ummits) was imucu-

bated at 37#{176}for 10 nun with CTP, UTP, anud UTP,

0.1 Mmole each; [y.321)j ATP, 0.05 rnmole (5 �iCi);
MgCl2 , 1.0 �zmo1e; MmmCl2 , 0.25 pnmole; fl-men-
captoethammol , 3 .0 Mmoles ; Tnis-IICl buffer, p11 8.0,

10�zmoles; amid chromatims isolated after 18 hr from

corn oil-treated rats (�-----�) or fronn 3-methyl-

cholanithremie-treated rats (Q----O) , as imidicated,

imi a total volunme of 0.25 nil. The incorporation is

expressed omu the ordinate as total counts pen

minute.

International Chemical aImd Nuclear Cor-

porations, with a specific activity of 800 �Ci/
�smole.

Extraction of cliromatin proteins. The pro-
teins componsenmis were extracted from liver

chromatins with 2 M NaC1 essentially as
described by Oimlensbuscls et al. (10). For the

gel filtrations studies, time 2 M NaCl-extracted
proteins fractions was dialyzed overnight
against 1 mi acetic acid ins time cold, lyophi-

hized, and dissolved ins 0.01 �i HCI-8 M urea.

Sepliadex c/u romato#{231}jraphy of salt-extract-

able protein. Columns of either Sephmadex

0-100 or G-200, 0.9 X 220 cm, were pre-

pared arid equilibrated with 0.01 M HCI-S mm

urea. Time ultraviolet -absorbinsg material

present ins time conmcenmtrated urea solutions lsad

previously beers removed by treatment witim
acid-washed Norit. Time 2 M NaCl-extract-

able protein componuensts of liver chromatirm

were placed on time Sephmadex columns, and

gel filtration was conducted with 0.01 M

HC1-8 mi urea. Fractionss of approximately

1-1..5 ml were collected at a rate of 6 nil/hr

ansd were monsitored for proteins at 230 nm.

Aliquots were also takers for radioactivity
mea,suremensts, tnsinsg liquid scinmtillationm tech-

nmiques with Bray’s scinmtiliator mixture (11).
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Average ± st :smidard deviat iomm (mimmmuiber of

groups).

A nalytical measurements. Time I) NA cons -

tent of time chromatini was deternmimsed from
t hue absorbansce at 260 rim minsus time nib-

sorbanmce at 320 nsm by comparisons wit is a

stansdard curve wimicis had beers calibrated by
the diphensylamine method (12). Unmder these

conmditionms, a solutions of 1)NA of 10 j�g/ml
gave an -42so A320 value of 0.450. Ins a
number of determinsationis, good agreenmenmt,
i.e., ± 10 %, was observed betweens timis

metimod arid the diphmenylaminse procedure.
Time RNA arid proteins contents were as-

certainsed by time orcinmol procedure ( 13) arid
by the metimod of Lowry et al. (14), respec-

tively.

Disc electropimoresis was cormducted at

room temperature on 15 � acrylamide gels
in S M urea at pH 4.2 or on 15 % acryhamide-
4 mmurea gels at pH 2.8. Time dimenmsiomms of

timese gels were o X 30 mm or 5 X 100 mm.

The duration of the electropimoresis was 1.5
hr at 4 mamp/tube. Time gels were stairmed
with 0.1 % Buffalo black in 7 % acetic acid

arid destainmed with 7 % acetic acid ins 10 #{182}7

ethanol. Authentic samples of purified imis-
tone fractionss were kinidly supplied by

Dr. Harris Busch armd Mr. Chmarles Taylor

of thmis department.

TABLE 1

Incorporation of 114(1 lysine into 2 ni .Va(’l-exlracl-

able protein components of liver mhro,natin

Male rats weighing 50-70 g were treated with

either conmi oil or 3-methylchoiamuthnemie ins corns

oil as indicated imi the text. Each group consisted

of three to five rats. At 24 hr after treatnmemmt,

[m4Cl-L-Iysinme, 10 MCi/100 g of body weight, was

admimmistered intravemiously, amid the rats were

killed at the tinues imudicated below. The experi-

menmtal protocol for extractiomi of the salt-ext ract-

able proteinm fnactioms of liver chronmatimi is pre-

senmted in the text.

Incor-
poration Con trol (A) I 3-MC (B) B: A

time

mm dpm/mg protein

10 1190 ± 100 (3)#{176}990 ± 90 (3) 0.8

20 885±150(3) 1170±100 (3) 1.3

30 820 ± 60 (8) 1530 ± 150 (5) 1.9

60 780 ± 100 (3) 1900 ± 250 (3) 2.4

T.smin.E 2

Effect of 3-unethqleholanthrene (1(1111inistration on

specifie aetii’ity of 2 ui .Va(’l-e.rtraetahle protein

components of (hronmatin

flats were treated with 3-rmmethvlcholamithremie

amid at time tinie.S imidicated below received l’�(1J
lysimie (10 jsCi/100 g of body weight, imitrave-

muously). The rats were killed 30 nmmini later, amid the

2 M NaCl-extractable proteimis were prepared as

described imi the text . l’aeh group conmsisted of

three to five rats. The zero time group included

rats that lund received cormm oil at zero tinme amid 3,

12, amid 24 hr prior to the imijectionu of t he labeled

anmmimio acid. No differenuce was mioted between the

specific activities of these groups.

N f Ratio of
- 0. 0 Specific activity treated to
groups -

control

S i. dpm/,ng protein

0 8 820± 60”

3 3 1030 ± 100

6 �3 1550±150
12 4 1650±150

24 5 1530 ± 150

48 3 1140±130

72 :� 870 ± 100

“ Average ± stamidar(I (leviat iomi.

RESU LTS

Effect of 2 �sr ATaCI extraction on template

efficiency of c/uroinatin. As previously ye-

ported (6), time churomatins obtainmed from time
livers of 3-methivlcimolarmtiurenme-t reat ed rats
\\�iILS niiore efficacioiss t hiani similarly preparedi

control cimrornatins as a template for RNA
synstimesis witim time E. co/i HNA 1)ol�’mertLse

system. The contribution of chmromatins p�i�-

teinus to thus effect was ascertaimied by timeir

extractions withu 2 iu NaCl (10) arid subse-

(luenmt reassav of the template activity. These
results, whuicim are presented ins Fig. 1, simow

that tue difTerenice bet iveens time templates is

ehmirsated by such treatment. Thuese find-

mugs implicated t hue salt -ext ract able proteins

componsenuts of chmromatins ins time activation

pisenmonsenmons reported previously (1-5), ani(l

Suggested! a mmmore detailed study of thuese

prot emnms.
First, t hue ilic)mporat ions of lysinse into t hue

proteirms was studied. The kinetics of lvsinue
imscorporat ioni inuto t hse 2 M XaCl-ext ract able

proteinm conmponienmts of liver cisromatins \%�55
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Time abbreviat iomi used is: 3-MC, 3-nmet hvl -

chmolanuthremue.

TARLE 3

Incorporation of [‘4CJ lysine into liver supernatant

fraction proteins

4CJ L-Lysimie (228 ,LCi/Mmole), 10 ,�Ci/100 g of
body weight, was injected into the tail vein of

rats that had been treated with corns oil (for

various times) or with 3-MC, 20 mg/kg, for the

times immdicated below. Each group consisted of

three rats. The rats were killed 30 mini later, the

livers were removed amid honmogermized imm 0.25 M

sucrose, amid the honmogenates were cent rifuged at

lOb X g for (10 nun. The specific activity of the 10�

X g supenmuatanit fractiomu was determined.

Treatment No. of groups Specific activity

dpm/�ng protein

Cormi oil 5 820 ± 60”
3-MC, 3 hr 2 940; 875
3-MC, 6 hr 2 880; 1000

3-MC, 24 hr 2 730; 850

3-MC, 48 hr 2 745; 895

Meanu ± stanmdard deviatiomm.

signmificanst 13’ alt ered 24 imr aft er adnminiistra-

tioni of 3-MC1 to rats (Table 1). Little

change ins lysinme incorporation was observed
aft er a 10-nuns inscorporat ions period. How-
ever, after 20 arid 30 mini, tue ratio of time

specific activity of time liver salt-extractable

proteins components from drug-treated rats
to controls inscrenLsed to 1.3 arid 1.9, respec-
t ivelv.

Time enhanced inscorporations was rioted as
early as 3 imr after nsdminsistrations of time

polycychic hydrocarbon (Table 2). Time maxi-
mum effect took place between 6 arid 24 hmr,

at wimicim time time specific activity of the
salt-extractable proteins fractions from time
livers of drug-treated rats was lw-ice time
value observed withm corns oil-treated ansi-
mals. By 48 isr rifler 3-meth�’lcholanmtisrenme

reatnmenmt, lime ratio of the drug-treated to
control specific activity was 1.4. Subse-

ttuently the specific activity ins tue drug-
treated system returned to control levels.

During thus time, little change was rioted

ins the inscorporationi of [m4C]lysinme into time

proteins components of the 100,000 X q
supernmatarmt fractions from liver (Table 3).

Apparently, the number of protein corn-

ponents ins liver affected by 3-MC treatment
is relatively small compared to the total
number present ins that tissue, arid hence no
profound effect is seers ins the 100,000 X g
fractions. To ascertains that alterations in the
amino acid pools were not responsible for the
cimanmges cited above, time specific activity of

the free lysinse was determinsed ins liver 24 hr
after drug treatmenst. These data, presensted
ins Table 4, insdicate timat the kinetics of

labeling of time liver lysine pool was not sig-

nsiflcantly altered after drug treatment.

To establisis whmetimer the observed alter-
ationms mi the 2 M NaCl-extractable protein
components were due to effects on the basic
mmuclear proteinus, advantage was taken of the

absence of tryptopisans ins the latter constitu-
emits. In ti series of experiments, the salt-
extractable protein components were iso-

listed from time livers of control anid drug-
treated rats (24 hr after 3-MC treatment)
that had received [‘4C]L-tryptophans (10 �.iCi/
100 g of body weight) 30 mini prior to death.
Tue label was irmcorporated irsto the salt-

extractable proteins components, thus mdi-
catinig time presensce of other proteinms ins ad-
ditioni to imistonses. However, time specific

activities were similar for both time control

arid experimental systems, i.e., between 300
anid 500 dpm/mg of proteins. These experi-

TABLE 4

Specific activity of free lysine pool in liver after

administration of 3-meth yleholanthrene

[�I1J Lysimie (28 Ci/nummuole), 100 5Ci/100 g of

body weight, was inujected into the tail vein of

rats that had beemi treated 24 hr previously with

either comm oil (conutrols) or 3-MC. Each group
comusisted of three to five rats. The rats were killed

after the immjectionm of the labeled aminso acid at

the times imudicated below, amid picnic acid extracts

of a liver homogemiate were prepared as described

ummden MATEmInALS ANT) METHODS. The specific ac-

tivity of the fnee amnimmo acid pool mi liver was de-
terminued as described mm the text (15, 16). The re-

sults of two experinuemits are givemu.

Time Control 3-MC-treated

,nin dpnz/,.��nole

10 1.6; 1.6 1.4; 2.0
20 0.9;0.7 0.9;O.8
30 0.2;0.2 0.2;0.2
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Fnu. 2. Disc electrophoresis of salt-extractable protein components

The 2 ii NaC1-extractahie proteins were prepared as described in the text fromn the livers of corn oil-

treated nats (upper left), 3-MC-treated rats after 12 hr (upper night), 3-MC-treated rats after 24 hr

(lower left), amid 3-MC-treated rrits after 48 hr (lower right). The proteins were subjected to disc electro-

phonesis at 1)11 4.2, stained with 0.l� Buffalo black imi 7(� acetic acid, amid destained with l0�� ethnimiol-7
acetic acid. l)emssitometnic tracings were prepared imi a Joyce Loebl demusitonmeter. The direction of the

eiectnophoresis is fronu right to left. The positions of peaks 1, 2, amid 3 are indicated by the Arabic mimi-

nmerals.

merits2 suggest that time observed differensces

were due to proteins componsemuts wiuiciu did
not constaini tryptophmanu.

Disc eleetrop/uoretic mobility of nuclear pro-

teins. Time 2 M NaCl-ext ract able l)roteini

components of liver cimronmat ins were sub-
jected to disc electrophuoresis at pH 4.2.
Densitometric tracinmgs of the stainued gels are

presented in Fig. 2. It is apparemut that lime

profile of Proteins is altered after adminmistra-
tions of 3-metiuylcholanstimrenme. Time nmore
slowly movinmg components are inmcreased,
and a conscomit ant decrease ins fract ionu 3
may be rioted. I. nuder time conditions of

electrophoresis, authenstic samples of time

various hmistonmes traveled wills time followinmg
mobilities: time CAR imistonse,3 fractions 1;

2 We are particmm!arly grateful t() time referees of

this manuscript, who rennimided us of time utility

of tryptophamu imi this regard.

� The foliowinmg nuomemiclatune for imistomies has

t ime AL, AR-5, Iitmdl SLR hmistonmes, fract ions 2;

time VLR hmistomse, fractionm 3; rsggregnstes of

imistomies, especially time All fractionm, wilhm time
nmore slowly moving compommenut s.

Sep/tadex c/u romnato�jrap/uy of salt-e.rtractable

protein. Tue 2 mm NaCl-ext ract able protein

componsenits of liver churornatimu were analyzed

by Sepimadex 0-200 gel flit rat ionu churornatog-
rapimy (Fig. 3). At 24 imr after treatment wit Ii

3-met imvlciuolanmt iurenue, time elut ions pattern
was markedly (lifferenit from that of controls.
Time inuitial breakthrough peak, fractions 1 of
Fig. 3, was inmcreased, while fract ions 4 was

decreased after drug treat menut. To examinme
huis finsdimsg nmmore closely, time salt -extract able

proteins cornpomiensts were prepared from

beemm employed: the glyci nie- amid argi mu mie-nich

fractionu, (AlI (or f2al or IV); argimmimie- amid lysimie-

rich, AL (or f2a2); anginuine-rich, All-5 (or f3 or

III); slightly lysinie-nicim, SLE (or f2b); very

lysine-nich, VLU (on fi).



I

FRACTION

F’mu. 4. Sephadex chromatography after incor-

poration ()f 14(1 l�jsine

I )etails are givemi muider MATEItIALS AND METH-

oLbS amid in the legemid to Fig. 3. The protein coin-

pomiemits were obtaimied frommu tIme livers of corn oil-
treated (upper) amid 3-MC-t reated rats (lower)

after 24 hr. The radioactivity of eacim fractiomi was

determmmi mied.
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1m(;. 3. Sephadex G-200 chromatoyraph!/ oJ 2 mi

.VaCl-extraetable protei n (001 ponents

The details of the chromatogmaphic amlii�ysis are

given mmmmder M.5TEitIAL�i 5NI) MErHon)s. The pro-

t ci ii commmpomuemmls isolated fmonm (#{149}(imit rol I ivers (h

amid fromn the livers of 3-MC-t rented mats after 24

hr (a) were placed on a colummu of Sephadex G-200,

0.9 X 200 cnu, amid elumted with 0.01 M HCl-8 ii urea.

Time anuoummt of protei mi placed on t he col mmmi is

indicated at the nipper left of each graph. I’rac-

tiomis of approximmuatelv 1.0 mmmiwere collected every

45 mimi amid monitored at 230 mimn for protein. Time

fracliomis were collected into pools indicated by time

dashed lines.

constrol ansd drug-treated rats ivimichi hind re-

ceived! [‘4Cjlvsinue 30 mimi earlier. Time labeled

cimronmat ins prot einss were separat ed on
Sephiadex G-230, amid time specific activity of

eachu fract ion was det erminmed. Timese results

are presented mu Fig. 4 arid Table 5. Prior

reat merit of t lie rats wit hi t hue polycychic
hivdrocarbonu resulted mm lime appearance of a

greater ansounut of radioact ivit y ins each

fractions of time salt-ext ract able proteini corn-

ponmenuts (Fig. 4). Time specific activity of each
fract ion (as defined ins Fig. 3) is presented ins

Table 5. Time specific act ivity ��a5 inucreased
by 40-290 � ; the increase was great est for

frnsct norm 0 mmmd least for fractioni 4.

t) ISdUSSION

Time msdmumimsist rat ions of 3-mel huvlciiolans-
lmrense to rats riot only results ins elevations of

thue activities of some of time nmicrosomai tirug-

metabolizing enszynses (reviewed ins refs.
17-19) but also leads to cimammges mu RNA
nmetabohisns (20) anm(l mm time capacity for

proteins svnsthesis (21, 22).
Ins this regard, Nebert anud Gelboinu (23)

have carefinhlv studied, by time use of mu-

hmibitors, time insterrelat ionushmip of time t rams-

script ioni amid I r:snuslat ions process(’s its t lie

benszanstimracerme-insduced cell culture system.

Thiev have report (‘(1 tue W( 1uirernenit of two
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T�Iin.E 5

Incorporation of l’4Cllysine into 2 mr .Va(’l-extract-

able protein components

Male rats, 80-100 g mmweight, were treated with
either corn oil or 3-methylcholamithrene 24 hr

before receiving [‘4C] lysinme (10 ,�Ci/l0O g of body

weight) via the tail veimu. The rats were killed 30

mm later, amid the 2 M NaCl-extractable conmpo-

nents were prepared fronm liver chronuatimi amid

amsalyzed by Sephadex G-200 chromatography.

The columns (0.9 X 200 cm) was eluted with 0.01

N TTCL-8 M urea. The fractionus are desigmuated as

in Fig. 3. Each valime represents the average of

three experiments. Each group comisisted of three

to five rats.

Fraction Control (A) 3-MC (B) B: A

dpm/mg protein

1 714 1640 2.3

2 840 1820 2.2

3 470 1430 3.1

4 770 1050 1.4

5 827 1370 1.7

6 63 243 3.9

phases in the inductions phenomenons, ans mi-
tial period, during wimich a specific RNA is
produced, and a later phase, at which time

the RNA is translated.
The effects on nucleic acid synthesis are

preceded by an augmentation ins the activity

of the liver “aggregate” RNA polymerase
system (1, 2). Time cause of the latter is re-
lated to the arrangement of time proteins in
the chromatin. The basicity of the churomat ins
proteins is at least partly responsible for

their ability to form complexes witim poly-
anionsic DNA ins the structure of the chromo-
some, and presumably it is this interaction

which plays a regulatory role in the tranm-
scription process.

In this paper we have reported the quali-
tative shifts ins the patterns of the 2 M NaCl-
extractable proteins components from liver
after treatment of rats witim 3-metimyl-

cholanthrene. The simift was demonstrable
by both disc electropimoretic anud chromato-

graphic techniques.
In addition, tue rate of inucorporat ion of an

isotopic precursor, [14C�lysine, inmto time salt-
extractable protein components was mark-

edly altered following drug treatrnenst. The

latter effect was riot caused! by anm�’ clist urb-

ansce ins time free lvsine i)001 of liver, nmor was

it I lie result of a generalized increase ins pro-

tein synstimesis, since rio alterations were seers
ins time over-all inmcorporation of [‘4C]lysinme
into time liver 100,000 X g supernsatant frac-

t ions . Furtimermore, t ryptophan inscorporat ion

into timese components was unaltered by drug
treatmenmt, suggestinmg arm effect on time his-
tories.

Time kinetics of lvsinse inscorporation inmto

the salt-extractable protein components of
chromatin from control liver show a rapid
decay in specific activity. After treatment of

rats with time polycyclic hydrocarbon, how-

ever, tue kinuetics indicates an active rate of
synthesis.

In attempting to explains how- genetic re-
gionis may be activated, i.e., imow- protein

components may be removed, Allfrey et a!.
(24) suggested that modification of tue ins-

huibitory actions of time ba.sic proteins could be

achieved by substitutions of specific cimemical
groups at certain parts of these molecules.

Sucis a modifications of the latter would re-
suit ins an alterations of thueir binding to DNA

arid ultimately lead to displacement from the
gense. Conssiderable information has accrued

during the la.st few years relating to thus pos-
sible regulatory mechanism; these studies

imave beers reviewed by Georgiev (25). Thus,
a nsunmber of investigators (see ref. 25) have

noted time alterationss in time rate of methyla-
tions, acetylations, or pimosphorylations of time

basic nuclear componments of chromatin dun-
insg various developmental or growth-stimu-
Jatory processes. For instansce, Libby (26)
has suggested a relationship between time
acetylations of histories arid the growth

phenomenon induced in the immature uterus

by estrogens. A marked inscrea.se ins the

acetylations of both the argininse-rich armd
lysinme-nich hmistonses occurred upon time ad-
dition of small amounts of 17$-estradiol to

uteri in vitro. These events would precede

the effects of time hormone upon RNA arid

protein synthesis.

The chmanmges ins time quantitative aspects of

tIme 2 M NaCl-extractable componsents and

ins time kinetics of lysine incorporation re-

ported here may have taken place a.s a result
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26. P. H. Libby, Biochem. Biophys. Res. Corn-

mun. 31, 59 (1968).

of group subst it ut ion of t hue basic ciironmsat ins
proteinus after prior treatment of rats wit is

3-met hylcholanmt hrenme. Furthermore, the

various chromatins proteins may have been
affected differently. Timis possibility is pres-
enitly beinmg studied ins thus laboratory.
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