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ABSTRACT

The fibronectin is an extracellular matrix protein, which play a significant role in cell proliferation, differentiation and
migration in several physiological and pathological processes. During pregnancy the fibronectin mediate attachment
of embryo to uterine surface epithelium. The aim of the present study is to identify plasma and cellular fibronectin
isoforms in uterine secretions of pregnant pigs. The results indicated presence of proteolytic degradation of the plasma
and cellular fibronectin molecules during embryo implantation and weak increasing of levels of plasma fibronectin
with advancing of pregnancy. On the basis of these results it was suggested that the generated fibronectin fragments
may be affect cell differentiation and migration of a trophoblast cells and endometrial surface epithelium.
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PE3IOME

OuUOPOHEKTUHBT € eKCTpalleTyIapeH MaTPUKCEH MPOTENH, KOMTO Urpae ChIECTBEHA POJIs B IPOLIECUTE HA KIIEThUHA
niposudeparyst, JudepeHnuanys 1 MUTpanus Ha pa3inyHu (GU3HOIOTHYHM U MaToIorndHu npouecu. [lo Bpeme Ha
OpeMeHHOCT, (GUOPOHEKTHHBT MEIMHPA IIPUKPEIIBAHETO Ha eMOpHOHAa KbM IIOBEPXHOCTHUS MarodeH ernmten. Llenta
Ha HACTOSIIOTO M3CIIEABAaHE € Ja ce MACHTH(HUIMpa Ia3MeH W KiIeThbueH (GUOPOHEKTHH B MAaTOYHHM CEKpEeTH Ha
OpeMeHHH cBUHE. Pe3ynTarnre nokazaxa HAIMYKME HA IPOTEOIMTUIHO pa3rpaxiaHe Ha (PHOPOHEKTHHOBATA MOJIEKYJIa
Ha IUIA3MEHUS U KJIeThYHUs (MOPOHEKTHH 110 BpeMe Ha MMIUIAHTALUs Ha eMOpHOHa M ¢1abo MMOBHIIABaHE HUBATa
Ha Tuia3Menust GUOPOHEKTHH ¢ HampeaBaHe Ha OpeMeHHocTTa. Ha Ga3ara Ha Te3u pe3ynTaTH MOXe Ja ce JOIMyCHE,
4ye reHepupaHuTe (pUOPOHEKTHHOBU (PparMEHTH MOrar Jia MOBIMASAT KiIeThYHaTa Nponudepanus U MHTpanus Ha
Tpo(OoOITACTHNUTE KIETKH 1 T€3W Ha TIOBLPXHOCTHUS MaTOYEH CIHTEII.

KntouoBu aymu: (ouOGPOHEKTUH, eKCTpaLenyapeH MaTpUKC, UMNMaHTaLusl, enuTenMoxopuanta nnaueHTa, CBuHe
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PA3LUUWPEHO PE3IOME

OHUOPOHEKTUHBT €  eKCTpalenylapeH  MaTPUKCEH
MIPOTEHH, KOWTO UTpae CHIIECTBEHA PO B IPOIIECHUTE Ha
KJeThbuHa nponudepanys, JudepeHnanms 1 MUrparus.
B pesynrar Ha anTtepHaTUBHUS CIUIAMCHHI TI0 Bpeme
Ha CHHTe3aTa Ha (UOPOHEKTHHOBUTE CyOCTUHMIIM,
J0 MOMeHTa ca wu3BecTHH Hanm 20 wu3odopmu Ha
(bnOpOHEKTHHOBATA MOJIEKYJIa, KOUTO UIPAsIT ChIIECTBEHA
poIst B penuna GU3NOIOTHIHH U TTATOIOTUYHU TPOIIECH.
ITo Bpeme Ha OpeMeHHOCT, (PUOPOHEKTHHBT MEIUUpPA
MIPUKPENBAHETO Ha €eMOpPHOHa KBM TOBBPXHOCTHHS
MaTo4eH enuTeln. l{enTa Ha HacTOAIMIOTO U3CIIeABAHE € a
ce uaeHTH(UIMpPa TUIa3MEH U KiieThbueH (puOpPOHEKTHH B
MaTOYHH CEKpeTH Ha OpeMeHHH CBHHE. B mpoydBaneTo
6sxa m3non3Banu 9 Opost cBuHe oT xubpuaa “Kemospoy”
(Tonsima banma x Jlammpac), kouTo 06sxa H3KyCTBEHO
ocemeHeHn Ha 12 m 18 wac crmex mosiBata Ha ecTpyca.
Marounute pora Osixa m3onupanu Ha 10-ust, 15-us u
20-us 1eH ot OpeMeHHOCTTa W MpoMHTU C (ocdarHo-
Oydepen pastBop. [lomyueHnTe MaTOYHN CeKpeTH Ogxa
1eHTpodyTrupanu u chxpansasanu mpo -20°C.

3a xapakTepu3upaHe Ha IUIa3MEHHS U KICThUYHHUSA
(MOPOHEKTHH B MAaTOYHHTE CEKpeTH Oellle MpOBeleH
UMYHOOIIOT TIpH Hepenyuupamu yciaosus. [Ipotennure
Osixa cemapupanu B 10% momuakpui-aMuJeH Tel |
npenecenn Bbpxy PVDF memOpana. Mempanure 0Osixa
onokupanun3a l §uacac 5%-oBOydep Hacyxo 00e3MacieHO
MJISIKO, CJIe]l KO€TO MHKYOUPaHU MOCIEN0BATENHO 32 1Mo |
Yac CaHTHTelNaCPellly IUIa3MEH U KJIeTh4eH (HUOPOHEKTHH,
OMOTHHMJIMPAHN Marapeiiky aHTH-3aellIKH (3a TIa3MeH
(bMOPOHEKTHH) WM KO3 aHTH-MuIIK [gM (3a KieTbueH
(UOpOHEKTHH) M CTpenTaBUIUH-asKanHa Qocdarasa,
KaTo TPEIN BCSIKO CIIEABAIO MHKyOMpaHe, MeMOpaHuTe
0sixa NMPOMHUBAHU TPUKPATHO C Tpuc-OydepeH pasTBop.
Peaknusata Oeme Busyanusupana NBT/BCP  Oydep.
Crnex npoMuBaHe, MeMOpaHHMTE OsXxa W3CYIICHH H
CKaHUpaHH. 3a ONpelessiHe Ha MOJISKyJHaTa Maca Ha
crienpUIHNTe HBUIM Oelle HW3MOJN3BaH MOJIEKYJICH
KUT, @ KaTo IIOJIOKUTEJIHA KOHTpOJa — H30JHpaH OT
yoBemka IuiazmMa  (UOpoHeKTHH.  OTHOCHTEIHUS
WHTEH3UTET Ha uBuiuTe Oemre uzuncieH ¢ UTHSCSA
ImageTool codryep. CpaBHsIBAHETO Ha HWHTEH3HMTETA
Oelie U3BHPLICHO MEXAY IPOOU CenapupaHd B €AUH U
ChIIU I'CJI, a CTATUCTHYCCKUAT aHAJIN3 Oerre H3BBPIICH C
ANOVA and Tukey’s TecT.

Pesynrature OT MPOBEACHUS HMMYHOOJIOT JOKa3BaT
NPUCHCTBUETO HA TUIA3MEH W KJIEThYeH (DPMOPOHEKTHH
B MAaTroyHHTe cekpeTd oT 15-us u 20-us 1eH oT
OpeMeHHOCTTA. AHTHUTAIOTO cperry T1a3MeH
¢ubpoHekTHH Mapkupa 5 uBuIM B obmactra 220-240
kDa n 165-185 kDa (®ur.lA). JleHsuromeTpudHusT
aHaJIM3 ITO0Ka3Ba cJ1a00 NOBUILIAHBAHE HUBATA Ha ITa3MeH
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(UOpPOHEKTHH C HampenBaHe Ha OpPEMEHHOCTTa, C
M3KJIIOUYEHUE Ha MBMIIATA C MOJEKYJIHa Maca okoyio 165
kDa (®ur.1B).

[lpu coplmmTe YCIOBUS, aHTHUTSUIOTO CpEIly KIEThbUeH
(UOPOHEKTHH JIOKAIU3Mpa MBUIM C MOJEKYJIHH Tera
240 kDa, 145 kDa u 85 kDa (®ur.2A), karo HuBara UM
HamaJsiBar ¢ HarpeBaHe Ha OpemeHnHocTTa (Pur.2B).
Ha Oazara Ha mnomydyeHHWTEe pe3yaTaTH MOXEM Ja
TIPE/ATIOIOKHM, Y€ IITa3MEeHHUS U KIEThYHHS GUOPOHEKTHH
ydJacTBaT B MeJUMpaHEe NPUKPENBAHETO Ha eMOpHOHA
U TIOBBPXHOCTHHSI MaTro4yeH eNUTe] B IEpuoAa Ha
a/IXe3us/MMIUTaHTalusl ¥ TuianeHTanus. Haii-BepositHo,
YaCTHYHOTO XHJPOJHM3UpaHe Ha (UOpPOHEKTHHOBATA
MOJIEKYJIa BOJIH 10 MHYIIPaHEe Ha HOBU BHTPEKIICTHUHH
CUTHaJM B  TpoeKTroepMa M  CHIOMETpHUyMa,
TIOBJIMSIBAMKH TSIXHATa Mposudeparyst, TudepeHrais
1 MUTpaIusl.

INTRODUCTION

Fibronectin is a large glycoprotein existing in two forms:
soluble fibronectin detected in different body fluids and
insoluble fibronectin as a component of the ECM. As a
result of alternative splicing of the primary RNA, at the
present were known more than 20 isoforms, which play a
significant role in many physiological processes, such as
cell adhesion, migration, differentiation, gene expression,
embryogenesis and implantation [3, 4, 9].

In species with epitheliochorial placenta a fibronectin was
detected at the maternal-fetal interface and endometrial
stroma and it was suggested that fibronectin support
adhesion of embryo to surface uterine epithelium [1, 7, 8].
However, there are no data about presence of fibronectin
isoforms and its fragments in uterine secretions in pigs
during early pregnancy.

The aim of the present study is to investigate the presence
of plasma and cellular fibronectin in uterine secretion of
pregnant pigs, during periods of maternal recognition of
pregnancy and adhesion/implantation.

MATERIALS AND METHODS

Animals

Crossbreed gilts (Large White x Landrace) were artificially
inseminated 12 and 18 hours after estrus detection (the
day of estrus was designed as Day 0) (Camberow Meat
Production Farm). Animals were slaughtered (3 per
group) on Days 10, 15 and 20 and uterine horns were
removed. Each uterine horn was flushed with 20 ml
PBS, after that were centrifuged to remove embryonic
tissues, after that flushings were concentrated and stored
at —20°C.
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SDS-PAGE and Western blot analysis

Uterine samples were mixed 1:1 with sample buffer for
SDS-PAGE and separated under non-reducing conditions
on 10% SDS gels. Separated proteins were transferred
to immunobilon-PVDF membranes (Amersham) by
semi-dry blotting. Non-specific binding was blocked
by incubation overnight with 5% (w:v) nonfat milk in
TBS. Membranes were then probed for 1 h at room
temperature with primary antibodies (anti-plasma
fibronectin (IgG) and anti-cellular fibronectin (IgM);
Sigma-Aldrich Inc., St. Louis, USA) in dilution 1:2000 in
blocking buffer. The membranes were washed with TBS
and incubated with biotinilated donkey anti-rabbit IgG
(SAPU, Scotland, UK) or goat anti-mouse IgM (Vector
Laboratories Inc., Burlingame, CA) for 1 h at room
temperature. After washing, membranes were incubated
with streptavidin-alkaline phosphatase (Sigma-Aldrich
Inc., St. Louis, USA) and bands were developed with
NBT/BCP buffer. Weight electrophoresis calibration
kit (Sigma-Aldrich Inc., St. Louis, USA) and purified
plasma fibronectin were run in the same slab gels to
determine the relative molecular mass of the proteins and
as positive control, respectively. Membranes were dried,
scanned and intensity of the immunochemical reactions
was calculated.

SECRETIONS OF PIGS DURING EARLY PREGNANCY

Statistical analysis

The relative intensity of the bands was calculated by
comparison with parallel background readings of equal
area using UTHSCSA ImageTool program. Comparisons
were made only between samples run on a single gel.
Means (£ SD) were calculated for each band and were
compared using one-way ANOVA and Tukey’s test. The
level of significance was set at P<0.05.

RESULTS

After electrophoresis at nonreducing conditions and
following western blot, plasma and cellular fibronectin
isoforms were found only on Day 15 and 20 of pregnancy.
The antibody against plasma fibronectin binds to five
specific bands with approximately molecular weight
220-240 kDa and 165-185 kDa, which correspond to
fibronectin subunits (240-220 kDa) and fragments,
respectively (Fig.1A). The relative densitometry analysis
of the specific bands for plasma fibronectin demonstrated
weak increase in intenzity of immunochemical reaction
with advancing of pregnancy, with the exception of 165
kDa fibronectin fragment (Fig.1B).

In same conditions, antibody to cellular fibronectin
localized single bands of fibronectin subunits 240 kDa
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Fig.1. Western Blot for detection of plasma fibronectin in native uterine secretions from Days 10, 15 and 20 of
pregnancy (A) and densitometry analysis of the specific bands (B).
FN-isolated from human plasma fibronectin; M-molecular weight marker.
@wr. 1. IMyHOOIIOT 32 T0Ka3BaHe Ha IIa3MeH (pUOPOHEKTHH B HATUBHU MaTOYHHU cekpeTH oT 10-tu, 15-tu u 20-
TH JIeH OT OpeMeHHOCTTa (A) ¥ JCH3UTOMETPHUYEH aHau3 Ha criennuuHuTe uBuiH (B).
FN-us3onupan ot yoBenika mia3ma GuOpoHeKkTuH. M-MOJIeKyJIeH MapKep.
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and fibronectin fragments - 145 and 85 kDa (Fig.2A). In
contrast to levels of plasma fibronectin, a sharply decrease
of 240 kDa fibronectin subunits of cellular fibronectin
between Days 15 and 20 was found (Fig.2B).

DISCUSSION

The results indicated that fibronectin absent from
uterine secretions on Day 10 of pregnancy, which
corresponding with period of maternal recognition
of pregnancy. In preliminary our study fibronectin
was found on trophectoderm and endometrial surface
epithelium, but not in uterine glands, during periods of
adhesion/implantation and placentation, with increasing
immunohistochemical reaction for fibronectin on uterine
surface epithelium on Day 10, compared with these on
Day 15 and 20 [7]. This suggests either lower proteolytic
activity in uterine secretions or increased fibronectin
polymerization on uterine surface epithelium during
peri-implantation period.

The appearance of multiple fibronectin subunits, with
near molecular weights, probably is as a result of different
degree of glycosilation of the fibronectin molecule. There
are data that FN at the maternal-fetal interface is in higher
degree glycosilated and demonstrate decreased ability
for connection to other matrix proteins and restricted

susceptibility to proteolysis [5, 10]. It was found that a
fibronectin fragment with molecular weight 160 kDa,
isolated from oncofetal FN, possess anti-inflammatory
property [2, 6]. Most probably, the 165 kDa fibronectin
fragment in uterine secretions from pregnant pigs, and its
increased level during period of maternal recognition of
pregnancy (Day 15) was associated with the protection of
embryo from maternal immune cells.

It is not investigated how different fibronectin isoforms
and fragments affect differentiation, proliferation and
migration of cells of the maternal-fetal interface. It was
suggested that alternative splicing of fibronectin molecule
be able to alter its association with other matrix proteins
or cellular receptors. On the other hand, the native
fibronectin molecule is not able to induce secretion of
proteolytic enzymes, and to affect cell migration. On the
basis of these results it was suggested, that fibronectin
fragments lead to induction of new intracellular signals
in trophectoderm and endometrium, altering their
proliferation, differentiation and migration.
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Fig.2. Western Blot for detection of cellular fibronectin in native uterine secretions from Days 10, 15 and 20 of
pregnancy (A) and densitometry analysis of the specific bands (B). M-molecular weight marker.
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