anume 32 n nlbsx 1

FEBS LETTERS

May 31973

OESTROGEN-INDUCED PROTEIN {IP) OF RAT UTERUS.
1SOLATION AND PRELMINARY CHARACTERIZATION

S. TACOBELLI & L PAPARATTI 2nd A. BDMPIANI
Depariment of Obsresrics snd Gynecology,
Umme:w:ﬂ Catiolicy 8, Cizore, ﬁ\m 68 Rowmg, Jmly

. Regeived 13 November 1973
Drizinal Mustzations received 30 March 1973

i. Introdnction

’ﬂm oesirogen-stimulated synthesis of a rat spemnc
uierine protein {Induced Prolein, 1P} is the subject of
consigerable interest at the present time. The synthe-
zis of this protein becomes deteciable 30 min after
-hormone administration [1, 2], and represents cerain-
Iy one of the sarliest bischemical events occurring in

_ the wiers in response 1o oestrogen. Contrary (o the

- first repori, evidence las been presenied that osstro-
gen is mdmcmg the synﬂhesas of IP through an actino-
mygin D-sensifive siep, presomably synihesis of a new

' RNA 13]. The indnetion of 1P hes also been observed
after in ¥itro treatment of Esnlaired wieri w;th 1 ?ﬁ- '
vestraciol [4].

1t is of particular interest that inhibitors of pmzem
symhms when administercd just befors or even im-
mediately after pesirogen injection abolish the early
synthesis of RNA which normally follows the admin- -
isi:raﬁtm' of the hmrmime 15,6} . Moreover, Tecent £%-
periments seem 1o suggest that the ansibiotics block
the synthesis of an eanly Key ]nﬁermeﬁmry Protein -
(R1P) {7] decisive for the subtequem increase of the
-synthesis of RNA’ and proteing implicated in the

- growth of the uierus. Although there ¥ up 1o nOW To - ;
direct evidenece that IP is KIF. the rapid turnover (half

life; 15— 30 min) of bodi this proteins and. th.e SaIme

gsenmmtrj i5 the seppressive action of &-Bmamim ﬂB} - 7
suggest that’ they ame nﬂmucﬂl ‘Bowever, the mﬂiaﬂm I
_of iPor puxenh_al KIP had not been acc:amphﬁwﬁ and: -

T no 1zinl had yet been’ ﬂone m axpi@re dmecﬂy the - o

. abnve pmsmﬂny

_ § P:esem adﬂrﬁss. I)apmzemen't ﬂa Bm}ngxe Ma]ee:ulam. o
. Dniversité Libre de Brivielles, 16 '

in g fits? attempt to ehncidaie the physinlnoion)
role of these proteins, the isclation and prefiminary

~characterization of IP from rat nterus has been per-
formed.

2. Methods

2. 1. Materizis and general procedures _

Wistar rats 21—24 days old {amrﬁ afure) were used.
[4, 5-33110 Leunsine (I Ci/mmoie) and {14 lsucine
{331 mLifmnole) were obizined from Amershem
Radiochemical Centre. Eagle’s Hela medium {lguid,
Difeo) was used without modification. DEAE<elinlose .
{DE 52, micrppranuiar) was purchased from
Whatmann Biochem., L. 17 B-pestradiol was a gifi

- of Organon Pharmac. Disc slectrophoresis wis per-

formed secording to the criginzl method of Davis [9].
Sodinm dodecy! sulfpte gel tlecirophuresis was carzied

' put by the progvednre of Weber and Osbarn {10] in

0.7 X 8 o 5% polvacrylomide gel. Standard proteins.
of known 1noleculay weight were from Schwarz-Mana.

isoelectric focusing and determination of pl wer car-
sied out secording 1o Conway-Jacobs and Lewin 111].
Sanples for analysis were dialyzed exhanstively
againsi drionized water and smbjected to electrofocys

. ing in 4% pmyzaczjy lamide gel nsing a pH gradient of

L 3-5 pmvaéeﬁ by Ampholing {1XB, Stockhiolm). The

'pl yalues were taken ﬁmem]y from the pH reading uf -

. aD.001 M KTt exmract of F stices of the gel. Amiing aid’

VJ-anaﬁymS “as ob ia:nad om . Eﬁw(m@ﬁ 3A27) ar.r ino -

acld analyze:r mil@wmg hy dmlysm‘of Thesample v =~
6!% H{E ai E }’f’ fmr H:; %3 m&ﬁm “s'.f»;. Raﬁmamvm'
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Fig. 1. Chromatography of soluble proteins from experimental and contral uteri on DEAE-cellulose. The column (1 X 20 cm) was
eluted a8 desr:ubed in the text. Fractions (3.0 ml were collected and aliquots were uscd for the deiermination of ~H-radicactivity
(#---w---w) and ! C-radioactivity (c=--o---0). The Upper curve mdit._ntgs lhe C}' H rallo

counting of stained bands from polyacrylamide gel 95% 04 —5% C02. Uteri removed from hormone-
was performed as described by Mayol and Thayer [2]. treated nmmals were mcub:med in the presence of

in was' measured by:the method of Lowry.etali - - [}
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Fig. 2. a) Pclyacxylamide gel electrophoresis of fraction cons
taining ocstmgenci::duced protein from DEAE-celulose
chromatography. Eiectruphomsm was performed en 0.5% 6
< tubes of 7 5% polyacrylamide. The numbers in parenthesis
indicate the 'C/3H ratio, Corresponding migration of rat se-
rum albumin is indieated by the vertical arrow. ) Effect of
actinomycin D on synthesis of vestrogen-induced protein.
Two groups of imsmatre rats were used. One proup was
treated with actinomycin D (& mig/Kg), followed in 30 min by
an injection of 5 up of 1 78-0estradiol. The animals were sacri-
ticed 60 min aftcr hormone treatment. The other group
served as control and was injected with solvent, The uteri from
cach froup were incubated for 1 hr in Heba medium contain-
g § " H]leucine (controls) or [ *Cleucine (stimutated). Ali-
quots of the mixed 105,000 g fraction were applicd to 0.5 X 6
em tubes of 7.5% potyacrylamidc The gels were sliced and
counted, and the ratio of '*Cto 34 in each slice was deter-
mined. The dashed Yine Hlustrates, for comparison, the usual
1-hr response to the hormone in the absence of actinomycin.

7.3, and applicd to a DEAE-ccllulose column in the
same buffer, After washing the column, fractionation
was performed by means of a parabolic gradient to
1.0 M NaCl (rotal vol, 720 ml) provided by a nine-
chambered gradient device [13]. Fractions were col-
Tected at a flow rate of 15 mi/hr and aliquots were
taken up in 10 mi Instagel for the determination of
[3H]: and [‘4C]mdtoacti\r1ty Fractions of Iugh

eluuon buf‘f'er :
Hons were collecied | flcw rate of 20 mh‘hr and ali-

quots were used for ;adioac:tivtty wuunng as de-
acribed abuve R
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3. Results and discussion

hormonc sumu ateda n ely.
Moreover, the 14C/3H ratio hasa remarkably: uniform
value around 0.7 except for tubes 140—148 where the
ratio reaches values of 1.0. This reflects a specific ef-
fect of 17f-oestradiol on the incorporation of
{14C]leucine only into the induced protein peak,
while in the rest of the proteins, labeling is proportion-
al to the concentration of the isotope in the incuba-
tion medium. Raversal of isotopes oruse of different
amino a+id give comparable results; excluding the pos-
sibility of preferential uptake of one isotope by this.
protein peak. Fraction 140148 is resolved into four
main protein bands on polyacrylamide gel electropho-
tesis (fin, 2a); the MC/3H values of these bands. indi-
cate that the svnthesis of only one protein {(band 3-
IP) is sclectively enhanced by 17£-oestradiol treat-
ment. The elcetrophoretic mobility «f band 3P is
approximatively the samne as that of rat serum albu-
min and appears essentially similar { 7 that of the
cestrogen-induced protein previously observed in to-
tal supernatant fraction {2]. Moreover, the similarity
between band 3-IP and oestrogen-induced protein ob-
served by others is indicated by experiments involving
the use of actinomycin D. As shown in fig. 2b, the
1“‘C/:’H pattemn obtained from actinomycin-ireated .

m amumm »
“Due'toh igh resolutl 0
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Fig. 3. Prepazative gel electrophoresis of fraction zontaining oestrogen-induced :prmta'm from DEAE-cellulose shromatography., The
saraple (8.5 mg protein) in 40% shcrose was applied 1o a 2% 10 em eolumn of 7.5% poly-ac?]amide Fraetions (2.5 ml} were <o}
lected and 2iquots were u:s:ed fer the determination of *H-radioactivity {#---e-- o) and * C-radioactivity {o---o-~~o}, The up-
per curve indicaiss the Y C/PH ratio.
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B Table 1 7
Arnine acid anzlysis of IP. .

fmoley] 100 molzs total aming acia®)

7 Lysine .51

Histidine 1.82 -
Arcimine 4.35
Aspartic acid . - 945
Threonineg 5.50
Serine - ToB2
Glutamic seid 11340
Proline 7.52
- Glycme 3.6
Alanine _ .62
Wrdina 3795
Methionine 1.92
Isolencine 4.44
Leucine - R.05
Tyrosine 4,12
Phenylalanine 4.37

§ Valnes not corrected for hydrelyaic losses.

determination of /31 1ado in individual tubes
again indicated the incresse in the synthesis of a par-
ticular prolein {tubes 40—-44) under 175-oestradiol
reatmeni.

Because of the very small amount of IP recovered
fro the preparative gel column {approx. 200 ug
from 300 wien), only preliminary data on the physico-
chemical properties of the protein have been cbiained,
i.e., determination of molecular weight and iscelectiic
point, and amino acid composition. The results are
shown in fig. 4 and iable 1. Sodium dodecyl sulfate
ael electrophoresis revealed 2 homogeneons polypep-
Lide chain of 45,000 M.W. and 2 C/3H ratio of 2.6.
‘The IP focuses also in a single band at isoslectyic point
of 4.7, This s a very strong indication of the homoge-
neity of the protein. The acidic nature of 1P is evi-
- denced by the isoelecitic poini vahie and by the ratio
of acidic 1o basic amino acid residues of 1.66.

" The physiclogical roie of 1P in rat iterns cannot be
Gefined at the present time. 1t has been snggested that
IP mizht play a roie in the mechanisn of gene expres-
sion thereby inecreasing the synthesis of RNA [3-16].
In this vespect it would appear o be a KIP, Cerirpmly,
the prerequisite for solving problems concerning the
functional significance of this molecule is the avafabil-

Ity of the protein a1 a high degree of putity. The pro-

gedue we have developed offers snch a possibility and
shou'd be zegarded as a first step towerds this goal.
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