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1. Introduction

In a target cell, estradiol {E,) binds 1o iis cytosol
receptor {Rc) and the only data availabls indicate that
the resulting RcE, complex, modifisd slightly or not,
is rapidly translocated te the nucleus where 1t interacts
with some component(s) of the chromatin which have
been called »acceplor™(s). DNA could be at least one
part of this part of this nuclear accepton(s) since an
interaction between ReE, and DNA has been demon-
strated fz witro using sncrose gradlent nhracenirifupa-
tion [1], Sepharose [2] or DNA cellnlose chromato-
graphy [3, 4] and paper disc filtretion I5]. In addition,
estradinl and other estrogens were shown to specifical-
Iy increase the formation of the Re—DNA complex
[} , suggesting that the occupation of the ssiradiol
tLinding site of the receptor increases the interaction of
the RcE complex with DNA. The 4 3-E, complexes,
obtained after the treatment of the 8 §-E, receptor
by trypsin [7] of calcium [8, 9] are kaown to be as
efficient as the 8 8 receptor in their ability to bind
estradic] tut unable to be converied irto the 58
complex. They seem to proceed throuzh a limited
proteolysis catalysed by trypsin or a caleium activated
“transforming factor’ [103; however these proteins
are different as far as their pl is concerned [111

‘We report in the present paper thai these 4 S entities
ars also inefficient in binding DNA. 1t is therefore sug-
gested that the inter-subunit associaticn site and/or
the DNA acceplor site of Rec have been destroyea by
trypsin or calcivm treaiment, whereas the estradiol -
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binding sites were preservad. Conseguently, we pro-
pose, as a working hypothesis, that these 4 8 Ca* or
trypsin hinding proteins are inefficient in translating
the hormonal message to the genomes.

2. Methods

The ¢zlf uterine cytosn} prepared as descibed pre-
vicusly was izcubated a1 07 for 90 min with [6,7-°H]
estradiol {TEA; =oecific aciivity = 48 Ci/mmole). 11
was then mized with calf thymmus DNA type 1 Sigma
{180 pg/ml) at 2° for 2 hr. The samples were separately
centrifuged through a 5-209% sucrose gradient at
ID5.000 g for 14 hir . The fractions were counted for
radioactivity in @ toluene scintillation mixtvrs (305
efficiency) and the DNA concentration svaluated by
absorption at 260 nm, The degree of the DNA-R<E,
interaction was measured not only by the increase of
rafiovactivity in the DNA region but also by the decrease
of radioactivity in the unbound ReE, region [6). The
number of specific estradiol binding sites was measured
by differential adsorption on dextran-coated charcoal
at 0—4° [9). Protein concentration was assayed accord-
ing to its ahsorption at 280 and 260 nm and by the
Lowry techunigue [12].

Before incatation with DNA, the cytosol containing
the ReE, complex was treated as follows:

1) Partial purification of the 8 S Rc was performed
either by ultracentrifugation throvgh a 5—20% sucrose
gradient and collecti~ of the top of 8 8 peak or by -

a 20% ammonium sulfi:te-precipitation in the presence
of KCi 0.4 M at 027 according to Puca [10]. The dis-
solved precipitate was subst quently desalted ﬂuaugh a

" . Sephedex G-25 columm. ©
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ii} Trypsin {TPCK Worthington) was incubated with
the cytosel {3—20 pg per mg protein) Tor 30 min at
0-2° according to Erdos [7]. Iis activity conld be in-
hibited by diisopropyl finoro shosphate (1 mM) or
soyhean trypsin inhibitor (Worthington), The re.adual
protealytic activity of the miytnre was checy.d using
Hide powder azure, B zrade {Calbjorher?.

ifi) Calcinm treatment (4 md) o1 .he cytosol was
applied either at 25° for 20 min without purification
[9] or at 0—2° in the presence of 0.4 M XC1 followed
by 20% ammoninm suifate precipitation [10].

3. Resulis

3.1, Interaction of the DNA with the parrially purified
& 5-FE; complex
After a 209 ammoniom sulfate precipitation of
calf uterine cytosol, a 30-fold purified receptor was
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Fig. 1. interaction betwe a the pariially purified esiradiol
reveptor complex and B.wA. Calf uierine cyiosel containing
{[3}]}E2 {10 M) was purified by 20% ammoninm solfate pra-
cipitation according to Puca [10] and desalied throogh a
Sephadex G-25 column. The sxclusion volume ‘was incubatel
in ihe presence {o—0——o) oy sbrence {e—e—s) of DNA, for
3 hr at 9.2°, &4 subseguently centrifuged through 2 sucrose
gradisnt.
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obtained, which migrated mainly as an B 8 peak, al-
though soms aggregates were also formed. The fact
that this purified material was able to bingd DA
{fig. 1) wiih a rather higher efficiency than the crude
cyiosol, supports ihe idea that the Re interacis direcily
with DNA. Conversely, when the 8 8 B, complex was
purified 3-fold by sucrose gradient sedimentation, its
ability to bind DNA was decreased. The additinn of the
4 S region 1o this isolated & 5 peek could not restore
the mitiz] binding 1o DNA.

These zesulis suggest that the irreversinle modifica-
tion of the DMA binding site of the 8 8 protein varied
accord ng to the punilication procedure.

3.2 Efject of trypsin on the DNA—RcE, interaction

The 4 8 bingding protein obitained after irypsin
treatment of the crade cytoscl, was found to be in-
efficient in interacting with DMNA, contrary to the 88§
cytosol receptor {fig. 22). This effect af trypsin wes
actually irreversible and probably due 10 its catalyzic
zetivity, singe diisopropy] fluorophosphate or soybean
trypsin inhibitor prevented but Gid not reverss the
formation of the 4 8 trypsin binding protein. The
nurnber of estradiol binding sites and the apvarent
diszociation of ihe complex were not mnodified by the
enzymatic treatment as tesied by chercpal adsorption
and sucrose gradient centrifugation, thus confirming
the conclusion of Erdos [7].

Similar resnlts were obrained with the partially
{5-fold) purified 8 5 receptor {fig. 2b) which had been
treated by trypsin, and incubated with DNA. As when
using the crude cylosol, [3H]estradiol peaked exclusive-
fy in the 4 8 region, whereas the 8 S control which had
not been tzeated by trypsin, was still able to interacy
with DNA. This experiment indicates thar the 4 S-E,
complex 35 due 10 a 2ransformation of the 8 8 recepior
and thai the disappearance of the binding activity for
DMA i= not due to the purification procedure but to an
acival effect of trypsin. In order to know whether the
enzyme had altered the receptor iself or some oiher
cytoszol protein implicated in the DNA—Rc interaction,
enireated ylusol comiaining the 4 S trypsin binding
protein and a trypsin inhibitor. Following this treat-
ment, the 4 § trypsin entity was unable 1o be reactiva-
ted in order 1o bind DA andfor to give th: 88
Tecepior, saggesting that the lack of interaction with
DXNA is actually due to a modification of the cytoso}
receptor itself.
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Fig. 2. Effeci of tsypsin ea the Re—~DMA inferaction. a) With the crude eytosel: Calf nierine cytosol previonshy incubatesd with
[PHIE; {1 nM) was treated by trypsin 30 min at 27 zs indicated in Methods and agitated 2 hr with {&—>—=) o1 without {&—&—2)
DNA 130 pg/mil. The cor 110} ©yrnsol was also incubated with [o—c—) or withont (#—%—#) the same amonnt of DNA. Each
sample was cenirifoged tirongh a 5—20% sucrose gradient. by With the 8'S region: Calf nierine cytosol containing [3H)E; (2 M)
was first centr*fuged through a sueross gradient. The B 5 repion was eollacted a5 indicated and dialysed under refinesd prassnre
against 100 vou of Tris-EIFTA buffer. One part was treated by trypsin 30 min at 2°, incubated at 2° with {¢+—>—a) or without

{a—a—a) IINA and recentrifuped throngh a 5—20% sucrose gradient. The cyitosol coniyol, incabated in the presence {o—o——o) ox
absence [#——3) of DNA was crairifuged under the same condiidens.

3.3. Effect of calcium on the DNA—ReE interaction

The cmde cytosol which had been heated in the
presence of calcivm and [*H]E, contamed both an
85 and 4 3 E, binding peaks. When this cytosol was
inenbated with DNA, and then centrifnged through a
sucrose gradient, two peaks of radioaciivity, 12 8 and
4 8, were found (fig. 3a). After addition of DNA, the
B8 radipagtive peak was no longer visible, whereas the
48§ Ca?* peak was almost unchanged. These resulis
suggested that DNA was sble io interact with the B 8-
E; complex but not with the 4 § Ca?*-E, entity. Bow-
ever, the 4 S Ca2* might have been the intermediate
form vader which the 8 S would interact with DNA.
In order to eliminate this possibility the isolated 8 §
and 4 5 regions were incubated with DNA {fig. 3b)
and then analysed by sucrose gradient-centrifugation.
The 4’8 Cal* estradiol peak was no: bound 10 DNA,
contrary to the 8 8 receptor. This result indicated thar
the molecanlar form of the receptor rather than the
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presence of ealelum, was responsible for the loss of
DMNA binding activity. It had been previously verified
that this 4 8 Ca2* peak was derived from the native Re
9. Additional control experiments have shown that
the slow dissociation rate of the 4 8 Ca?*.E, complex
as 125158 on dexiran coaled charcoal or dialyss, is
compatibie with the specificity of this binding protein.
Moreover, the 4 8 Ca?t TeeeptoT, prepared according to
Puca [10] was also unable to interact with BDNA, in
pontrast io the 8 8 receptor prepared in paraile] in the
presencs of calcinm confivming the previous nbserva-
tion of Toft [1]. ¥

4, Discussion

Trypsin o1 calcium treatment of the uterine cytosol
are both known to transform the entire cytosol recep-
tor (8 8) into smaller (= 4 8) E; binding units [7-9].
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Fig 3. Effect of calcium on the Re—DNA inferaction, a) With the cruge oytosol: Calf wiering oy iosol contaiming {PH]Es (2 nM)
was heated for 20 min at 25° with Cally {4 mM) then agitated with {e——o—v) oI withom {*—¥—¥) DNA, 180 pg/ml and final-
1y centrifuged through a 5 20% sucrose gradient. The cytesol conol was ‘neahated for '}tﬁ min at 25 without Cal "l and incw-

bated w:nhh {o—o0—0) or withont (8—»—=e) DNA. b) With the isokated 85 end 4 § a2

* regions; Calf wierine cytosol labelled

with [ IﬂEg, 2 nM was heeied Tor 20 min at 25° with Call; {4 mM) and then centrifuzed throngh o snerose gradient. The 4 §
o il repicn was collected as indicabed, dialysed wnder reduced pressore azeins: 100 vol of TrisEDTA and agiiated with {v—v=)
or without {(»—w—w3 DNA, 180 pxg/ml The 8 5 region was treated in paralle] and inenbated with {o—o—o) or withownt
{e—aa—e) DNA, All samples were analysed in 2 second 5-20% sutross gradient.

These 4 8 entities have lost the ability 1o reassociate
into the initial molecnlar form of receptor, whereas
the inteprity of their estradiol binding zites was pre-
served. This paper reporis another consequence of
trypsin and zzleinm treabment of the receptor, which
is 10 preven: its interaction with DNA. Since the crode
cytnsol was inefficient in reactivating the already
formed 4 B «rypsin protein for interacting with DNA,
it is proposed that the lack of binding with DNA is the
conseguence of the partisl proteolysis o Re catalysed
by irypsin. he reasen for this inability to bind DNA
could be due to some uncoupling between £, and DNA
binding, through aiteration of the receptor inter unit
association site for instance, andfor, to a more or less
ditect modification of the receptor DNA aceepior site.
 In any cass, these observations indicate that E,

and DINA binding sites have different logations on the .
receptor, Interaction of these 4 S eniities with other

possible nuclear “acceptor’” components suck as histones
or non histons nuglear proteins [13] are not excluded
and actually the 4 8 €a2* protein has been shown to
inte;act with ernde uterine nuclei [14]. Bowever,
assipning ihat the interastion of the ReE, complex
with DNA is of biclogical importance, we propos:
that, contrary o the entire 8 8 receptor, these 4 S en-
tities are not implicated in the rriggening by estradiol
of early metabolic response. They may either be inler-
esting artifacts or as far osthe 4 8 Cat protein s
concernetl some elimination fomm of the recepitor, mo-
duced afier the initiation of the hormonal effect.
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