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Characterization of G proteins in rat myometriuin

A differential modulation of G2« and G2 during gestation
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Myanietria] membranes. obtaed from estrogenadomigated way 03 7a1 ateri, were invnuneblotied with antiserum 150G 1), whivh revogaizes the
A subaigies of Bl G and G2 with antisern (LE D specific Tor 6,20 and with 1B anticeeam, speaifie for G070 The data revealed the absence
of detectable Jevele of Gz and the smultaneont presenve of 0% and G ae Gosabupils il sal imyometriun, The expression of O, protén
sluring gestation (days 0, 12 21) was stuihied with the above antibodies. No gqualitative change s the nature of Cxospecies was oeeved dinng
gestation: Gl g remained utidetectable, G2 G were bath presest on days 12 and 21 OF significimee was the wuegase (100%) in the amount
of 4. 2% at midgestation (day 12y compared to days Dand 21, A different pattern was observed with €G22, which decreased with advanving gestation
(ay 02 122 21 Immanodetection of § subunits of G proteing idicated the presence of o 3536 KD doublet on days 0, 12 and 21, with o increase
at mdgestation. The simultancous increease 13 G2 and fsubuais may provide an explanation fap the previously demuonstrates alteratios in ndenyls
ate oycliuse stimulability detected at midgestation.

G, protamn, Myomelriun; Cestirion: Adenylate eyclise

1. INTRODUCTION

Hormonal activation of adenylale cyclase requires
the specific interactions of an agonist-occupicd recep-
tor, the guanine nucicotide-binding protein (Gs or Gi)
and the catalytic unit *C'. Information from receptors,
which stimulate adenylate cyclase, is mediated by G,
wherens negative impulses are transduced to *C' via G;
[1,2]. Muliiple subtypes. of Gir have been identified
from molecular cloning studies [3-5], viz. Gil, (3;2 and
(i3, Each of these polypeptides is a substrate for per-
tussis toxin-catalysed ADP-ribosylation [6,7]. The
species of Gi involved in the inhibitory arm of the
adenylate cyclase cascade remains unclear, though G2
has been demonstrated to be a potential mediator of
adenylate cyclase inhibition in some cells [8,9].

Among the components of the adenylate cyclase
system, G proteins could be a locus for permissive hor-
moane regulation [10], a phenomenon which has been
observed with thyroid hormone [11,12}, glucocor-
ticoids [13] and steroids [14]. We have previously
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Abbrevigtions; G protein, guanine nucleotide-binding protein; G.
and G;, stimulatory and inhibitory G proteing of the adenylate cyclase
system; Ga, G protein of unknown function; Gile, Gi2a, Gi3x and
Gux, o subunits of the corresponding G protein

“reported that at specific stages of gestation which are

characterized by important fluctuations in the relative
concentrations of estrogen and progesterone, the rat
myometrium exhibited marked alterations in adenylate
cyclase stimulability [15]. At the onset of gestation,
there was a progressive attenuation of adenylate cyclase
activation in response to different stinulatory agonists,
with minimal responses being obwerved at midgestation
(day 12). The advanced stages of gestation were
associated with a progressive restoration of adenylate
cyclase stimulability with a full respounsivencss before
parturition (day 21). Of interest were the findings that
pertussis toxin treatment of day 12 myometrium
resulted in a reversal of the attenuated cyclic AMP
responses suggesting that the inhibitory protein G; was
involved. Recently, using varied & subunit-specific an-
tisera, we reported [16] the absence of Giler and the ex-
istence of both Gi2er and a novel form of Gez in the
estrogen-dominated rat myometrium (day 0). The pre-
sent study focuses on the immunological characteriza-
tion and the modulation of the G; proteins in rat uterus
during gestation.

2. MATERIALS AND METHODS

2.1. Antibody characterizaiio :
Each antiserurn was produced in a Mew Zealand white rahbit

following the procedure previously recorded {17]. 8Gl is an antipep-

tide antiserum produced against the synthetic decapeptde
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22 Frswe procesang aml membrans prepasiation

Uiters wete obtaimed from daumatuis estiogeny pretreated fats o
frou preghatst tule il Jdiffesent stages of geaadon, Myaweitham was
prapaied Tree of the ndemesrium as in 12D Crude membanin
were abiaiid | From differcat myoimetdial propaations at 4 6 g of
peotenv md i eehl S0 M TeisHOHpH 70785 M EDTA Builer
(61, Criade mambraoe Fractonswere preparad Trom tat brain ambrat
pliong CABULE cells as clewribed [21] Priov 1o elestrophorens,
ramples were wibjedted (o Methylmaleienide treattnent as i [18),

2.0 lmnmenological analysis

AMembrane  sumples  were vosolved by SDRPAGE (1287
deeylamicle , 001 5% bisaceylamide (v vy oversight at 1OV, Protes
were tramsfecred o nitrocellulose and blocketd far 90 mip ot 31°C
with 19 gelatin it TrissbufTered saline (THS) {20 mdI Trs-HCL plit
7.8, 500 mA NaCl)y Prinary antiserum in 1% gelating TBS was then
added amd left overpight, After removal of the antiserum, the blot
was washed with distilled water, followed by washes with TS con-
taining 0 1% (w/vy Tween-20 (TTBES) and TS, Secondary antiserum
{swine anti-rabbit 130 coupled to harseradish peroxidase) (1:200
dilntiony in 1% gelatin/THS was added and after 3 binvubation, the
nitrocellulose way washed as detailed above. The antibody complex
wits detected by O-Dianisicine, The blats were quantitated using a
seanner Desaga C-60, Control experiments (not shown) established
that for each antiserom the intensity of labeling of the eorresponding
band was direetly proportional to the amount of myometrial mem-
brane protein used in the assay (see Fig. 2 for example).
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W have recentty shown, thad rar mvorperrial meny.
Parres contain G aid wre devoid of G [16)0 This i
Further tuatrared i Fig, T and by, utwder SDSPAGE
conditdans (1L 5% aorylantide, 0.15% bisaerylamide)
i whieh good yesolution of distinet o subundix (o,
e, end, and e Can be achioved, Antiserum S0,
capable of interacting with the o subunits of O,1 and
i Blentificd two polvpeptides of 41 kDa {prodomi
ety and 40 kDo in rat brain membranes (Fig. ta) In
contrast  myometrial membranes  contained  only 4
single formy of G, which migrated with a mobility
simibiy 1o G2 (30 KD i van Dradn (Fig. 1), Using
the selective Gy antiscrum LE2 {17], we idemtified on-
Iy low level of an immunoreactive polypeptide in el
brain and confirmed the identity of the rat myometrial
SGH-detected. Gy as Gy (Fig, 1b).

To detect the potential presence of anather G; pro-
tein in tal myometrium, we emplayed the antiserum
138, which is directed against the C-tetminal decapep-
tide of agd ancl iddentified only Gider {18]. Immunoblot- -
ting of rat myometrivm with 3B (Fig. 1<) led to the
ldentification of a single polypeptide of 40.5 kDa,
which migrated with the same apparent molecular mass
a8 a3, present in C6BUI cells [18] and slightly retarded
compared €0 w2,

We used the speceific antisera, describied above to in-
vestigate the expression and an eventual guantitasive
change of Gi2 and G;3 in rat myometrium during gesta-
tion. Fig. 2 displays an immunablot of rat myomietrial
membranes derived from different stages of gestation
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Fig, 1. Mdeptification of G, proteins of ral myometrium as G2 and Gi3. (8) Membranes from either rat brain (B) (100 xg} or estrogen-treated |

rat myomelrium (M) (50 g} were resolved and mmunoblotted as described in section 2. The blot was developed using antiserum 5G1 (1:200

dilution) as the primary reagent. (b} A similar experiment was performed except that the primary antiseruin was a 1:200 dilution of LE2. ()

Membranes from either rat brain (B) (100 xg), rat glioma C68ul (100 4g) or estrogen-treated rat myometrium (M) (200 4g) were resalved and
’ immunoblotied using antiserum 13B (1:200 dilution).
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Fig. 2 Detection amd medufiion of the o subaigin of G2 dn rat

ravometiing at difforei stages of gesation, Diferem amounis of

eriidde spemibranes (30 ap, 10005, or 200 40 Trow ral mivemetrium

tday O, day B2 o aday 210 were run on SR podyacrylamide gel,

clevtroblotted amd develoged with SG antiverum (1 200 dilution) as
deseribed i section 2.

{0, 12 or 21 days), resolved by SDS-PAGLE and stained
with antiserum SG1. §G1L recognized a single polypep-
tide of 40 kDa, deseribed as GiZer, [t wis interesting to
note that for different amounts of proteins up to an
amount of 200 xg. labelling of GiZar was more intense
in membranes of midgestation (day 12), signalling the
presence of a higher cuantity of Gide in these mem-
branes compared to day 0 and day 21, Indecd, den-
sitometric scanning of the immunablot indicated that
the level of the ~ subunit of Gi2 was increased in day
12 compared to day 4 by 160 & 20% (mean += SEM, n
= &), At the end of gestation (day 21) no significant
change was observed compared to day 0. Immunoblot-
ting experiments with the antiserum LE2, which
recoghizes anly o2 (Fig. 3), revealed a single band in

(kDa)
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ig. 3. Bvidence for a2 modulation during gestation using specific

antiseruro LE2. Membranes from day 0, day 12 and day 21 rat

myometrium (100 pg) were resolved and immunobloticd in the

presence of LE2 antiserum (1:200 dilutien). Experiments were
carried out as described in section 2.
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dave 12 and 21 aswelt as day 00 Dlepsitomel iy seanhing
of the mmunoblot vonfirmed the presence of elevated
tevele of G atwwiatzd with ieldgesarion, The uden
sy ok Babatling with LV wis tngroased wy day 12
coprased today O by 130« 109 fimean © SEML 0 -
.

Ddara in Fig, 4 ildsrate bamunobloging of s
wyometrial membranes fron days 0, 12 and 20 with
3 antisevum,. We demonsteate tial G o way gxpresses
ed thioughout the gestation and Yurthermore tha
amounts of o decreiscd with sdvanding gestistion
(Fig, B, Compared o due 0 mambeages, sonmwe 38 »
10% ddeenuise at midgestation amd some 758 ¢ 5%
decrease at the end of gestation were Uetected by dene
sitometiis sealpiog (mean © SEM, # - 9),

As G proteins are usually considered to exist as a
heteragtrimeric complex . a 4 4y, the status of the o
subunits duving gestation were investigived by im.
munoblotting with antiserun N1, which tecopnizes
both the 33- and 26-kDa-M, fornns of & subunies {191,
SN antiserim detected a 33236 kDa doublet in e
myametrinn, as well as in the brain membranes
(Cig. 5), with a greater intensity of 1abeling for the
higher molecular mass farm. This donblet was present
in membranes derived from all stages of pestation,
Densitometric seanning of the immunoblot indicaied
that the level of both 35736 KD peptides was inereased
in day 12 compared to day O by 200 = 15% (mean &
SEM, a# = 3). Thus the midgestation phase was
characterized by increased levels of 4 subunis, con-
comitant with the elevated levels of Gi2er.

1. DISCUSSION

Qur previous report [15] demonstrated that in rat

myometrium  the decline in adenylate cyeclase
(kDa)
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Fig, 4. Detection and modulation of 03« in rat myometiium during
gestation. Different zat myometrial memoranes (day 0, day 12 and
day 21) (200 4g) were resolved and immunoblotied as described in -
section 2. The blot was developed using 13B (1:200 dilution) as
primary antiserurl.,
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s mvemeirivin, Mombrages (100 4p) Urom either rat bramn (B er

pad o myomerinn Cdaye 0,0 12 and 2D were  resabved aad

fsmunoblotied using antiserum SNT {1 200 dilutiond as deseribied in
section 2,

stimulability a1 midgestation (day 12) could be reversed
by pertussis toxia-treatment, indicating the involve-
ment of G; in this event, In order to characterize and
tentatively evaluate the various forms of Gy, we lm-
munoblotted myomesrial membranes with different an-
tibodies directed against distinet o subunits under
SDS-PAGE conditions in which good resolution of
ihese subunits cann be achieved.

In the present study, we confirmed that estrogen-
treated rat myoretrium {day 0) did not contain detec-
table levels -0of Gila and that 8GI1 as well LE2 an-
tihodies recognized the same polypeptide, which ¢an
thus be identified as Gi2er. Additionally, the use of 13B
andiserum specific for Gi3ey led to the identification of
G3o in rat myomeirium. It is worth noting that I3B
seems to detect an extremely weak signal inbrain mem-
branes of a polypeptide which migrated identically with

ral brain Gee. The slight cross reactivity of the anti .

Gila antisera with the o subunit of G, in rat brain has
previously been recorded [22] and could be explained
by the fact that o3 and @, share a C-terminal tyrosine
residue which is absent from ayl and «2. It remained
possible that the amounis of Geer present in rat
myometrium [16] are sufficiently low that it is impossi-
ble to identify Geer in myometrial membranes with I3B.
Further evidence of the malecular identity of Gi2a and
Gi3e, is that the o subunits of G;2 and G;3 found in
myometrivum migrate identically with the equivalent
forms of G2« in rat brain and of G;3a in CaBU1 cells
[18,23). So far, these results provide evidence for the
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proseney of Lo s Chdey fogethier with thy previnasdy
Aeseribend el Form od G i ediogetieited Fal
wvosnetrign fday o 16,
CoEsporrments pedlormed uinder the e vopditions
with sembyanes Frows dave (4 12 amd 21 indicated m
utialitative Shuaoges in the natee of O, proteins, that iy,
widetestable fevel of Gileo and proswnce of both G
and Gigdar o different imembrane preparations, Par-
ticalarly velevan were the guantitative madificanions
obweived during gedativg in the fevels af G20 and |
Goda which additionally appenred to be differentially
repilted, Densitorneltic scanning of  immunoblols
showed that the smount ol G,3q progressively decreass
g wiitle advgneing pestation, whilst a marked inergase
uf Crder level svas grjtically observed at day 12, with a
reruen 1o day 0 vadue at the eud of gestation. I is im-
pocant o pote gt the inereased level of G2a at
midgestation coincided with the ahsence of adenylale
eyelase stimulabiliny (15]. Furthennore, the decrease of
GiZer in day 21 myometrinm to levels similar 1o those
fowred in day O prepariations. coineided with the
revovery of full idenviate eyeluse stimulability at term
[15). The demonstraied inerease in o2 may thus pro-
vide # rcasonable interpretation for the enhanced in-
hibitory pathway revealed ai midgestation, particularly
i we hive previousty demonstrated that pertussis toxin
weatment of day 12 myomeirium is able to restore the
stimulability ol adenylate eyclase [15]. Tt is further con-
ceivable to propose that Giler may be the mediator of
adenylate eyclase inhibition in the myoametrium, Qur
tentative interpretation is reinforeed by recent reports
demonstrating that Gider was preferentially implicated
in adenylate  c¢yeiase  inhibition  induced by
ar-adrenergic and d-oploid receptor  activation in
platelets {9,24] and NGI108-15 cells {8]. Interestingly,
both ¢ell types, like the myometrium, are devoid of
Cila and possess both G2 and Gi3er. The progressive
decline in Gi3er level with advancing gestation may cer-
tainly underlic an impertant phenomenon, however it
scems difficult to implicate it in the pattern of the
altered adenylate cyclase pathway: first, the day 12
myometrium was associated with both a decrease in G3
level and an attenuated adenylate cyclase stimulability
and second, despite the serious decline in G;3«a, the in-
hibitory pathway of adenylate ¢yclase was normaily ex-
pressed in the myometrium near term [15,25]. The
functional role of Gi3a remains to be clarified.
Immunodetection by antiserum FN1 demonstrated
the presence of 35/36 kDa M, forms of 4 subunits in
rat myometrium at different stages of gestation. The
pattern of & subunit modulation was similar to that
observed for Gi2a: the intensity of labeling in day 12
myometrium was more pronounced compared o day 0.
The simultaneous increass of F and GiZg subuniis ai
midgestation might be expecied if the regulation of the
expression of the different subunits of & proteins are
coordinated to keep the ratio of e/ in the same range
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T venelusion, the prownt observationg plovide @
potential mechanizg by whaeh permistive vegalations,
Hinked ro hormonal status during gestation, opeete on
G protein level, The data are consbtent with the
upregalation of G waderlying tho abiered adenylate
cyelase activity observed at midgestation; they Tusther
suggest a potential role for G2 in mediating adenyiade
evelase inhibition in the myomariom,
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