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Drogie Kolezanki i Koledzy,

W imieniu Komitetu Organizacyjnego i Programowego serdecznie witamy Panstwa na
VIII Zjezdzie Towarzystwa Biologii Rozrodu (TBR), odbywajacym si¢ w Olsztynie w dniach
7-9 wrze$nia 2017 roku.

Pierwszy Zjazd TBR mial miejsce 18 lat temu w Mierkach k/Olsztyna. Nastepne zjazdy
odbywaly sie kolejno w Warszawie, Szczecinie (Miedzyzdroje), Krakowie, Wroctawiu, Rze-
szowie (Polanczyk) i Toruniu. Wyklad inauguracyjny podczas I Zjazdu wygtosit profesor
Andrzej Tarkowski, pod jakze znamiennym tytulem ,,Co tam Panie w embriologii? Zarod-
ki trzymajg sie¢ mocno.”, parafrazujac stynny werset z ,,Wesela” Stanistawa Wyspianskiego.
W nawigzaniu do miejsca i tematu wystapienia Profesora, wyklad inauguracyjny obecnego
VIII Zjazdu TBR postanowiliémy powierzy¢ profesor Magdalenie Zernickiej-Goetz (Uni-
versity of Cambridge, UK), bytej doktorantce profesora Tarkowskiego, ktéry tematycznie
zwigzany jest z rozwojem zarodKka.

Program VIII Zjazdu TBR sklada sie z wykltadow plenarnych, mini-sympozjéw dotycza-
cych rozrodu wspomaganego i genetyki nieplodnosci meskiej oraz obrad w szesciu sesjach
zwigzanych z: 1) potencjalem rozwojowym gamet i zarodka, 2) ,,omikg” w biologii rozro-
du, 3) funkcjami jajowodu i jajnika, 4) biotechnikami rozrodu, 5) centralnymi regulacjami
w rozrodzie i 6) adaptacjami matka-zarodek/pldd. Podczas Zjazdu oprécz wspomniane-
go wykladu inauguracyjnego zostang wygloszone 2 wyklady plenarne, 8 sympozjalnych,
6 otwierajacych sesje, a takze 18 doniesien ustnych oraz przedstawione zostang 102 postery.
Laureatka Nagrody Naukowej im. prof. Wladystawa Bielanskiego w 2017 roku zostala dr Jo-
anna Nynca za cykl publikacji po wspolnym tytutem ,,Identyfikacja i charakterystyka biatek
uktadu rozrodczego pstrgga teczowego w oparciu o metody proteomiczne”, ktérych najwazniej-
sze osiggniecia zostang zaprezentowane podczas trzeciego dnia Zjazdu.

Olsztynski Zjazd TBR daje naszemu srodowisku kolejng mozliwos¢ dyskusji naukowych,
podtrzymania osobistych kontaktéw, odnowienia starych przyjazni oraz poznania nowych
obszaréw wiedzy w goscinnych murach Uniwersytetu Warminsko-Mazurskiego i stolicy
Warmii i Mazur, gdzie zyl i pracowal Mikotaj Kopernik.

Zywimy nadzieje, ze zaréwno cze$¢ naukowa, jak i towarzyska Zjazdu beda dla Pafistwa
stymulujace i przyczynia sie do dalszego rozwoju Towarzystwa Biologii Rozrodu.

Monika M. Kaczmarek
Adam ]. Zigcik
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PLAN CENTRUM KONFERENCYJNEGO

Parter

Wejscie do restauraciji

Wejscie gtéwne



PLAN CENTRUM KONFERENCY]JNEGO

Pierwsze pietro

Wejscie od strony parkingu




MIE]JSCE ZJAZDU

Centrum Konferencyjne (CK)
Uniwersytetu Warminsko — Mazurskiego w Olsztynie
ul. B. Dybowskiego 11 (KORTOWO)

WYDARZENIA

Rejestracja CK, parter
Wyklad inauguracyjny CK, Aula Karmazynowa, I pietro
Spotkanie powitane CK, Hall, I pietro
Koncert CK, Aula Bfekitna, I pietro
Wyklady plenarne CK, Aula Bfekitna, I pietro
Minisympozja CK, Aula Karmazynowa, I pigtro
Sesja I, sesja I1I, sesja V CK, Aula Karmazynowa, I pigetro
Sesja 11, sesja IV, sesja VI CK, Aula Biekitna, I pigtro
Sesje posterowe Biblioteka, III pigtro
Walne Zgromadzenie Czlonkéw TBR CK, Aula Karmazynowa, I pigetro
Obiady Biblioteka, III pietro, sala 306
Kolacja (pigtek, 08.09.2017 r.) Biblioteka, III pietro, sala 306
Ognisko (sobota, 09.09.2017 r.) Przystan Kortowska

INFORMACJE O POSTERACH

Postery mozna umieszcza¢ na tablicach ustawionych w budynku Biblioteki (III pigtro) w nastepujacych

terminach: czwartek (07.09.2017) w godz. 18:00-20:00 oraz pigtek (08.09.2017) w godz.

8:00-9:00 i w porze obiadu. Wszystkie materialy potrzebne do zawieszenia posterow (tasmy, nozyczki)

beda dostgpne na miejscu.

Osoba prezentujaca musi sta¢ przy swoim posterze w trakcie Sesji posterowej:

— 08.09.2017 r. (piatek) w godz. 15:00-16:00: postery o numerach od P_001 do P_055, tematycznie
powiazane z Sesjami I-1V;

— 09.09.2017 r. (sobota) w godz. 14:45-16:00: postery o numerach od P_056 do P_102, tematycznie
powigzane z Sesjami V, VI oraz z kategorii INNE.

Prosze usunac swoje postery najpdzniej w sobote (09.09.2017 r.) do godz. 18:00. Pozostawione postery

zostang usunigte przez organizatoréw, bez mozliwosci ich odzyskania.

INFORMACJA DLA WYKEADOWCOW I 0SOB GLOSZACYCH

Prosimy o dostarczenie swoich wykladéw/prezentacji na nosniku USB do:

— biura Zjazdu (Rejestracja) w piatek i sobote w godz. 8:00-9:00 lub

— wyznaczonych osob w Auli Blekitnej i Auli Karmazynowej najpdzniej na 30 min. przed planowanym
rozpoczeciem wlasciwych sesji plenarnych i tematycznych.



PROGRAM ZJAZDU

CZWARTEK 07.09.2017
16:30-21:00 Rejestracja (CENTRUM KONFERENCYJNE)
WYKEAD INAUGURACYJNY (Aula Karmazynowa)
18:00-18:45 The power of partnership: how to build the foundation for the future body?
Magdalena Zernicka-Goetz (University of Cambridge, UK)
18:45-19:30 Spotkanie powitalne
19:30-20:30 Koncert — Czerwony Tulipan (Aula Blekitna)
PIATEK 08.09.2017
8:00 Rejestracja (CENTRUM KONFERENCY]JNE)
9:00-9:10 CEREMONIA OTWARCIA KONFERENC]I (Aula Blekitna)
WYKLAD PLENARNY (Aula Btekitna)
9:10-9:50 Parent’s choice — present trends in human reproduction
’ ’ Grazyna E. Ptak (Malopolska Centre of Biotechnology, Jagiellonian University. Cracow;
IGAB PAS, Poland)
9:50-10:20 Przerwa kawowa (CENTRUM KONFERENCYJNE)

10:20-12:05

MINISYMPOZJUM I (Aula Karmazynowa)
Safety evaluation in Assisted Reproduction Technologies

Epigenetic effects of parental factors and assisted reproductive technologies on the next

10:20-10:55 generation
Thomas Haaf (Institute for Human Genetics, University of Wuerzburg, Germany)
10:55-11:30 ART technologies and safety: update
’ ’ Laura Rienzi (Genera, Centre for Reproductive Medicine, Roma, Italy)
Identification of novel markers of human oocyte aging via non — invasive RNA sequencing
11:30-12:05 analysis of cummulus cells
Pasquale Patrizio (Yale Fertility Center, Yale School of Medicine, USA)
12:10-13:25 SESJE ROWNOLEGLE

SESJA 1. Developmental potential of gametes and embryos
(Aula Karmazynowa)

SESJA 1. Omics tools in reproductive biology
(Aula Bfekitna)

WYKEADY OTWIERAJACE

12:10-12:40

High quality oocytes and embryos — the key to
reproductive success in domestic animals

Dorota Cieslak & Izabela Woclawek-Potocka
(Uniwersytet Przyrodniczy w Poznaniu & Instytut
Rozrodu Zwierzat i Badan Zywnosci PAN, Olsztyn)

How omics tools can advance research in reproductive
biology?

Mariola Dietrich & Monika M. Kaczmarek (Instytut
Rozrodu Zwierzat i Badari Zywnosci PAN, Olsztyn)

PREZENTACJE USTNE

12:40-12:55

Tracing mouse embryonic stem cells fate in environment
of early developing embryo with iPLEX MALDI-TOF mass
spectrometry

Agnieszka Bernat-Wojtowska (Uniwersytet Gdanski &
Gdanski Uniwersytet Medyczny)

2,3,7,8-tetrachlorodibenzo-p-dioxin affects the expression
of genes involved in TGF-f3/BMP signaling pathway

in porcine granulosa cells

Anna Nynca (Uniwersytet Warminsko-Mazurski

w Olsztynie)

12:55-13:10

The development of methodology to examine human semen
plasma microvesicles by flow cytometry
Michatl Bochenek (Instytut Zootechniki PIB w Balicach)

Identification and characterization of long non-

coding RNAs in porcine granulosa cells exposed to
2,3,7,8-tetrachlorodibenzo-p-dioxin

Monika Ruszkowska (Uniwersytet Warminsko-Mazurski
w Olsztynie)
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13:10-13:25

Prostaglandin F2a (PGF2«) synthesis and action

in preimplantation bovine embryos obtained from oocytes
of good and poor quality

Katarzyna Grycmacher (Instytut Rozrodu Zwierzat

i Badan Zywnosci PAN w Olsztynie)

Seasonal changes in bull semen proteome
Btazej Westfalewicz (Instytut Rozrodu Zwierzat i Badan
Zywnosci PAN w Olsztynie)

13:25-15:00 Przerwa obiadowa (BIBLIOTEKA)
15:00-16:00 SESJA POSTEROWA (BIBLIOTEKA)
16:00-17:15 SESJE ROWNOLEGELE (CENTRUM KONFERENCYJNE)

SESJA III. Oviductal and ovarian function
(Aula Karmazynowa)

SESJA 1V. Biotechniques in reproduction
(Aula Blekitna)

WYKLAD OTWIERAJACY

16:00-16:30

Rola chemokin i komdrek immunologicznych w funkcji
ciatka zéttego

Aneta Andronowska (Instytut Rozrodu Zwierzat i Badan
Zywnosci PAN, Olsztyn)

Mozliwosci zastosowania technik wspomaganego
rozrodu w ratowaniu populacji ssakéw i ryb zagrozonych
wyginieciem

Andrzej Ciereszko & Wojciech Nizanski (Instytut
Rozrodu Zwierzat i Badati Zywnosci PAN, Olsztyn

& Uniwersytet Przyrodniczy we Wroclawiu)

PREZENTACJE USTNE

16:30-16:45

The expression of the immune system genes is affected
by the presence of the embryos in the porcine oviductal
isthmus

Marcin Martyniak (Uniwersytet Warminsko-Mazurski
w Olsztynie)

Uzyskanie wezesnej blastocysty zubra w warunkach in vitro
Anna M. Duszewska (Szkota Gtéwna Gospodarstwa
Wiejskiego w Warszawie)

16:45-17:00

Folliculogenesis in the neonatal pig ovaries affected
by endocrine active compounds (EACs)

Maria Stomczynska (Uniwersytet Jagiellonski

w Krakowie)

Characteristics of cauda epididymal spermatozoa of red
deer (Cervus Elaphus L.) during the rutting season

— analysis of sperm kinematic motility parameters

and activity of selected antioxidant enzymes

Karolina Wasilewska (Uniwersytet Warminsko-Mazurski
w Olsztynie)

17:00-17:15

miRNA-mRNA interactions in the porcine corpus luteum
during early pregnancy in pigs

Emilia Przygrodzka (Instytut Rozrodu Zwierzat i Badan
Zywnosci PAN w Olsztynie)

Ekspresja genow zwigzanych z apoptozg w tkance jgdrowej
kota domowego (Felis catus) w aspekcie sezonowosci

i morfologii nasienia

Sylwia Prochowska (Uniwersytet Przyrodniczy we
Wroctawiu)

17:15-17:45 Przerwa kawowa (CENTRUM KONFERENCY]JNE)
17:45-19:30 Walne Zgromadzenie czlonkéw TBR (Aula Karmazynowa)
20:30-23:00 Kolacja (BIBLIOTEKA)
SOBOTA 09.09.2017
8:00 Rejestracja (CENTRUM KONFERENCYJNE)
WYKEAD PLENARNY (Aula Blekitna)
9:00-9:40 The role of Y chromosome in directing spermatogenesis
Monika A. Ward (University of Hawaii, USA)
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9:40-10:20 WYKEAD laureatki Nagrody BIELANSKIEGO (Aula Blekitna)
10:20-10:50 Przerwa kawowa (CENTRUM KONFERENCYJNE)
10:50-13:10 MINISYMPOZJUM II (Aula Karmazynowa) Genetics in male infertility
Novel genes and diagnostic/prognostic trends in azoospermia — PART I
10:50-11:05 Maciej Kurpisz (Institute of Human Genetics, Polish Academy of Sciences, Poznan, Dept.
of OBGYN and Reproductive Science, University of Pittsburgh, USA)
Novel genes and diagnostic/prognostic trends in azoospermia — PART II
11:05-11:40 Alexander Yatsenko (Dept. of OBGYN and Reproductive Science, University
of Pittsburgh, USA)
Reciprocal chromosome translocations (RCTs) — the most frequent structural aberrations
11:40-12:10 in infertile men
Marta Olszewska (Institute of Human Genetics, Polish Academy of Sciences, Poznan)
12:10-12:40 Identification and the role of sperm mRNA among molecular reasons of male infertility
) ) Magdalena Depa-Martynéw (COOK Medical, Polska)
Proteomic identification of sperm antigens involved in immunological infertility
12:40-13:10 Karolina Nowicka-Bauer (Institute of Human Genetics, Polish Academy of Sciences,
Poznan)
13:10-14:45 Przerwa obiadowa (BIBLIOTEKA)
14:45-16:00 SESJA POSTEROWA (BIBLIOTEKA)
16:00-16:30 Przerwa kawowa (BIBLIOTEKA)
16:30-17:45 SESJE ROWNOLEGLE (CENTRUM KONFERENCYJNE)

SESJA V. Central regulations of reproduction
(Aula Karmazynowa)

SESJA VI. Maternal-embryo/fetus adaptations
(Aula Blekitna)

WYKLADY OTWIERAJACE

16:30-17:00

Endogenne kanabinoidy a regulacja sekrecji GnRH/LH
Dorota Tomaszewska-Zaremba (Instytut Fizjologii

i Zywienia Zwierzat im. Jana Kielanowskiego PAN,
Jabtonna)

Tajemnice tozyska
Marta Kankofer (Uniwersytet Przyrodniczy w Lublinie)

PREZENTACJE USTNE

17:00-17:15

In vitro effect of NPY on basal and GnRH-induced LH
secretion from pituitary cells during early pregnancy

in the pig

Hubert Buchowski (Uniwersytet Warminsko-Mazurski
w Olsztynie)

Expression of selected genes and proteins in monocultures
of different placenta cell lines and their co-cultures with
adrenal H295R cells, reflecting in vitro fetoplacental unit
Eliza Drwal (Uniwersytet Jagiellonski w Krakowie)

17:15-17:30

Zmiany dzieti/noc oraz wplyw stanu zapalnego na sekrecje
gonadotropin i ekspresje receptora GnRH w guzowatej
czesci przysadki owcy

Karolina Wojtulewicz (Instytut Fizjologii i Zywienia
Zwierzat PAN w Jablonnie)

Wplyw miR-125b na ekspresje wybranych genéw
docelowych w komérkach trofoblastu swini

Joanna Najmuta (Instytut Rozrodu Zwierzat i Badan
Zywnosci PAN w Olsztynie)

17:30-17:45

Czy neurotransmisja sygnatu swiatla w podwzgérzu samca
mieszarca swini domowej i dzika moze by¢ modulowana
poprzez endogenny tlenek wegla?

Przemystaw Gilun (Instytut Rozrodu Zwierzat i Badan
Zywnoéci PAN w Olsztynie)

The influence of restricted nutrition of female

in periconcepional period on the level of DNA methylation
of the endometrium during the implantation

Kamila Zglejc (Uniwersytet Warminsko-Mazurski

w Olsztynie)

17:45-18:00

CEREMONIA ZAMKNIECIA KONFERENC]JI (AULA BLEKITNA)

19:30

Ognisko (PRZYSTAN KORTOWSKA)
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SPIS TRESCI

WYKLAD INAUGURACY]JNY

The power of partnership: how to build the foundation for the future body?
Zernicka-Goetz M. . ... ..o

WYKLADY PLENARNE

Parent’s choice — present trends in human reproduction
Ptak G.E. ..o

The role of Y chromosome in directing spermatogenesis
Ward MLA. ..

MINISYMPOZJUM II

Nowe geny i perspektywy diagnostyczno-prognostyczne w azoospermii — cz. I
Kurpisz M., Malcher A., Yatsenko A.N. ... ... e e e

Novel genes and diagnostic/prognostic trends in azoospermia — PART II
Yatsenko A.N., Pollock N., Huaiyang J., Yatsenko S.A., Rajkovic A., Tomas J., Sanfilippo J., Olszewska M.,
Rurpisz M. ..

Reciprocal chromosome translocations (RCTs) — the most frequent structural aberrations in infertile men
Olszewska M., Wiland E., Huleyuk N., Yatsenko A.N., Chernykh V.B., Zastavna D., Midro A.T., Kurpisz M. .....

Identification and the role of sperm mRNA among molecular reasons of male infertility
Depa-Martynow M., Jedrzejczak P. .. ... ...

Proteomic identification of sperm antigens involved in immunological infertility
Nowicka-Bauer K., Kamieniczna M., Kurpisz M. ... ... i

WYKLADY OTWIERAJACE
[ PREZENTACJE USTNE W SESJACH

High quality oocytes and embryos — the key to reproductive success in domestic animals
Boruszewska D., Grycmacher K., Cieslak D., Kowalczyk-Zigba 1., Madeja Z.E., Orsztynowicz M., Pawlak P, Pers-
Kamczyc E., Sinderewicz E., Staszkiewicz J., Warzych E., Woctawek-Potocka I ........ ... ... ...,

Tracing mouse embryonic stem cells fate in environment of an early developing embryo with iPLEX
MALDI-TOF mass spectrometry
Bernat A., Aksoy I, Bielawski K.P, Savatier P. .. .. ... .. ..

The development of methodology to examine human semen plasma microvesicles by flow cytometry
Bochenek M., Trzcitiska M., Gogol P, Czerniecki J., Ptak G.E. ....... ... .. ... .. oo,

Prostaglandin F, (PGF, ) synthesis and action in preimplantation bovine embryos obtained from oocytes
of good and poor quality
Grycmacher K., Boruszewska D., Sinderewicz E., Kowalczyk-Zigba 1., Staszkiewicz J., Woctawek-Potocka I. . . . ...

How omics tools can advance research in reproductive biology?
Dietrich M.A., Kaczmarek M.M. . ... e e e e
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2,3,7,8-tetrachlorodibenzo-p-dioxin affects the expression of genes involved in TGF-$/BMP signaling
pathway in porcine granulosa cells
Nynca A., Sadowska A., Paukszto L., Orlowska K., Ruszkowska M., Swigonska S., Molcan T, Ciereszko R.E. . ....

Identification and characterization of long non-coding RNAs in porcine granulosa cells exposed to
2,3,7,8-tetrachlorodibenzo-p-dioxin

Ruszkowska M., Paukszto L., Nynca A., Sadowska A., Orlowska K., Swigonska S., Molcan T., Jastrzebski ].P,
Ciereszko R.E. .. ..ot e e

Seasonal changes in bull semen proteome
Westfalewicz B., Dietrich M.A., Mostek A., Stowitiska M., Judycka S., Ciereszko A. ...........................

Rola chemokin i komdrek immunologicznych w funkgji ciatka z6ltego
Andronowska A., Witek K.J., Zigcik A.J. .. oo

The expression of the immune system genes is affected by the presence of the embryos in the porcine
oviductal isthmus
Martyniak M., Franczak A., Kotwica G. ...... ..o e

Folliculogenesis in the neonatal pig ovaries affected by endocrine active compounds (EACs)
Slomczynska M., Knapczyk-Stwora K., Grzesiak M., Czaja E., Witek P, Koziorowski M., Nynca A., Ciereszko R.E.,
JAStrZEDsKi TP . . oo oo

miRNA-mRNA interactions in the porcine corpus luteum during early pregnancy
Przygrodzka E., Myszczyniski K., Sokotowska G., Kaczmarek M.M. ....... ... ... .. . it

Mozliwosci zastosowania technik wspomaganego rozrodu w ratowaniu populacji ssakow i ryb zagrozonych
wyginieciem
Nizaniski W, Ciereszko A. . ... o

Uzyskanie wczesnej blastocysty zubra w warunkach in vitro
Duszewska A.M., Greda P, Baraniewicz M., Bielecki W., Nizaniski W., Partyka A., Tracz M., Nowak Z.,

Characteristics of cauda epididymal spermatozoa of red deer (Cervus Elaphus L.) during the rutting season
— analysis of sperm kinematic motility parameters and activity of selected antioxidant enzymes
Koziorowska-Gilun M., Dziekoriska A., Wasilewska K., Kordan W. ... .. ..

Ekspresja genow zwiazanych z apoptoza w tkance jadrowej kota domowego
(Felis catus) w aspekcie sezonowosci i morfologii nasienia
Prochowska S., Partyka A., Nizariski W. .. ...

Endogenne kanabinoidy a regulacja sekrecji GnRH/LH
Tomaszewska-Zaremba D. . ........ ... o

In vitro effect of NPY on basal and GnRH-induced LH secretion from pituitary cells during early
pregnancy in the pig
Siawrys G., Buchowski H., Bogacka I .. ... ... .. e

Zmiany dziefi/noc oraz wplyw stanu zapalnego na sekrecje gonadotropin i ekspresje receptora GnRH
w guzowatej czesci przysadki owcy
Wojtulewicz K., Tomaszewska-Zaremba D., Krawczyriska A., Herman A.P. ....... ... .. ... ... cocoiiiia..

Czy neurotransmisja sygnalu $wiatla w podwzgorzu samca mieszanca $wini domowej i dzika moze by¢
modulowana poprzez endogenny tlenek wegla?
Gilun P, Lewicka M., Wgsowska B., Koziorowska-Gilun M., Koziot K., Koziorowski M. .................... ...

Tajemnice fozyska
Kankofer M. . ...

Expression of selected genes and proteins in monocultures of different placenta cell lines and their co-
cultures with adrenal H295R cells, reflecting in vitro fetoplacental unit
Drwal E., Rak A., Gregoraszczuk E.E. . ... ... o

Wplyw miR-125b na ekspresje wybranych genow docelowych w komorkach trofoblastu swini
Najmuta J., Nitkiewicz A., Kaczmarek M.IVL. .. ... ... i

The influence of restricted nutrition of female in periconcepional period on the level of DNA methylation
of the endometrium during the implantation
Zglejc K., Marciniak M., Waszkiewicz E., Kotwica G., Franczak A. .........c.. ..o ..
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The power of partnership: how to build the foundation for the future body?

Zernicka-Goetz M.

Mammalian Embryo and Stem Cell Group, Department of Physiology, Development and Neuroscience,
University of Cambridge, Cambridge, UK

mz205@cam.ac.uk

Mammalian embryogenesis requires intricate interactions between embryonic and extra-embryonic tis-
sues to orchestrate and coordinate morphogenesis with changes in developmental potential. In both mouse
and human embryos the first most dramatic series of morphogenetic transformations in embryo architec-
ture and potency is initiated during embryo implantation into the body of the mother. Despite its major
importance, an understanding of embryo remodeling during the implantation stage has been lacking, due
to the embryo’s inaccessibility within the mother. Motivated to understand this process, we have established
a system permitting mouse and human embryogenesis beyond implantation in vitro. This allowed us to reveal
steps of architectural remodelling and the importance of embryonic and extra-embryonic partnership in this
process. Building upon this knowledge, we have attempted to mimic successive steps of this partnership with
stem cells in vitro. To achieve this, we have combined mouse embryonic stem cells (ESCs) and extra-embry-
onic trophoblast stem cells (TSCs) in a 3D scaffold of extra-cellular matrix (ECM) that allowed us to generate
structures whose morphogenesis is remarkably similar to natural embryos. By using genetically-modified
stem cells and specific inhibitors, we show that embryogenesis of ESC-and TSC-derived embryos, ETS-em-
bryos, depends on crosstalk involving Nodal signalling. When ETS-embryos develop further, they sponta-
neously initiate expression of mesoderm and primordial germ cell markers a symmetrically on the embryonic
— extra-embryonic border, in response to Wnt and BMP signalling. This study demonstrates that enabling
crosstalk between embryonic and extra-embryonic stem cells in a 3D ECM scaffold is sufficient to trigger
self-organization recapitulating spatio-temporal events and leading to faithful reconstruction of embryo ar-
chitecture and patterning. This stem cell model of mammalian embryogenesis, in combination with genetic
manipulations, might provide a powerful platform to dissect physical and molecular mechanisms that medi-
ate natural embryogenesis.
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Parent’s choice — present trends in human reproduction

Wybor rodzicielstwa — wspoélczesne trendy medycyny rozrodu

Ptak G.E.»?
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Assisted Reproduction Technologies (ART) are developing rapidly to provide medical responses to pa-
thologies compromising fertility and to the cultural shift to later childbearing. Thus, risks and benefits of var-
ious ART procedures, especially those recently established, needs to be thoughtfully tested. Available data
about safety of ART are related to the normalcy at birth and in early childhood and less is known about
long term effect. Surveys concerning physical and mental wellbeing in adulthood are not yet feasible due
to relatively recent application of ART to human clinic. Preimplantation genetic diagnosis (PGD) has been
introduced in clinical practice as a tool for selecting “healthy” embryos. PGD protocol include blastomere
biopsy (BB), followed by genetic analysis to select embryos for transfer in utero. An exhaustive evaluation
of BB safety is still missing. Few available epidemiological studies are controversial and/or are limited to
normalcy at birth or early childhood. In mice, BB-offspring have an increased body weight, and our recent
data (transcriptome analysis) revealed deregulation of genes involved in carbohydrates and lipid metabolism
in the liver from BB-offspring, suggestive for their predisposition to metabolic disorders. Furthermore, our
and other studies showed that mice born following BB had impaired memory and motor coordination, in-
creased anxiety and altered responses to threatening or stress stimuli. Relevantly, not only ART procedures
can be a risk factor for impaired neurodevelopment. We reported that mice conceived by aged parent (either
fathers and mothers) exhibit behavioural abnormalities and changes in hippocampal gene expression. Ad-
vanced parental age might lead to an autism-like behaviour in mice. An increased frequency of neurological
and neuropsychiatric diseases, including epilepsy, anxiety, autism dyslexia, psychotic conditions and other
neurodevelopmental disorders have been observed in children having elderly mothers or fathers. Current
trend toward later childbearing is strictly associated with the use of ART. Therefore, the evaluation of long
term safety of each ART procedure should be seen as urgently needed response to contemporary trends in re-
production — trends in when (parental age) and how (naturally or through ART) conception occurs. A bet-
ter understanding of prenatal mechanistic pathways will help to develop interventions aimed at the mother
before and during gestation that may effectively prevent or reduce the negative health outcomes of offspring.

Supported by European Union’s Horizon 2020 Research and Innovation Programme under grant agreement No
692185 (Acronym ERAofART) to GEP.
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The role of Y chromosome in directing spermatogenesis

Rola chromosomu Y w sterowaniu spermatogeneza

Ward M.A.

Institute for Biogenesis Research, John A. Burns School of Medicine, University of Hawaii, Honolulu, Hawaii, USA;

mward@hawaii.edu

The mammalian Y chromosome encodes a battery of genes, many of which are thought to be involved
in male reproduction. A substantial amount of work has been done to define which genes are important for
maintaining sperm function under normal, in vivo, conditions. In the era of assisted reproduction technol-
ogies (ART), however, it is possible to bypass several steps of normal fertilization using immotile, nonviable,
or even immature sperm. Consequently, in the context of ART, the essential roles of the Y chromosome genes
may become abrogated. In recent years we have been investigating how many of the Y chromosome genes
are required for successful ART and what functions these essential genes play. We have first shown that live
offspring can be obtained from mice lacking the entire Y chromosome long arm, in which the Y chromosome
was reduced from 89.5 Mb to ~3.5 Mb and encoded only 9 genes and 3 gene families. Next, we demonstrated
that offspring can also be generated from males with the Y chromosome contribution limited to two genes,
the testis determinant Sry and the spermatogonial proliferation factor Eif2s3y. These males produced only
immature male gametes, haploid round spermatids, and not sperm. We therefore searched for and identified
a third essential gene, Zfy2, which when added to Sry and Eif2s3y allowed for sperm formation and successful
intracytoplasmic sperm injection (ICSI) in the absence of any other Y chromosome genes. Finally, we demon-
strated that the function of Sry and Eif2s3y can be replaced by that of other genes, encoded on chromosomes
other than Y, and that live offspring can be obtained from male mice without any Y chromosome DNA. We
are currently applying what we have learned about the minimal essential Y chromosome genes to establish
approaches allowing for rescue infertility of adult males. Our findings and ongoing work are relevant to dis-
cussions on Y chromosome gene function and evolution.

Supported by NIH HD072380 and HCF 14ADVC-64546 grants.
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Nowe geny i perspektywy diagnostyczno-prognostyczne w azoospermii — cz. I

Novel genes and diagnostic/prognostic trends in azoospermia — PART I

Kurpisz M."*, Malcher A.', Yatsenko A.N.2

Instytut Genetyki Cztowieka Polskiej Akademii Nauk, Pozna#, Polska;
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*kurpimac@man.poznan.pl

Azoospermia obejmuje tzw. bloki réznicowania spermatogenezy o czesto nieuleczalnym charakterze
i wystepuje w ok. 10% nieplodnosci meskiej. Ta niewydolnos$¢ gonad objawia si¢ brakiem plemnikéw w eja-
kulacie. Spermatogeneza moze zatrzymac si¢ na ré6znym poziomie réznicowania — pre-mejotycznym, me-
jotycznym czy tez po-mejotycznym. Dla globalnej oceny genomowej praktykuje si¢ rézne narzedzia biologii
systemowej jak aCGH (mikromacierze poréwnawczej hybrydyzacji genomowej), mikromacierze ekspresyjne
oparte na bibliotekach ekspresyjnych jadra. Uzupelnieniem tych badan jest wytyczenie asocjacji danego typu
nieplodnosci z polimorfizmem pojedynczego nukleotydu (SNP), jak rowniez sekwencjonowanie potwierdza-
jace wykrycie mutacji w obrebie wskazanego genu, odpowiedzialnego za nieptodnos¢.

Postugujac sie biblioteka ekspresyjna gonady meskiej wykrylismy sposréd 5000 gendéw o statystycznie
zmienionej ekspresji, 14 z najwiekszym zakresem odchylenia od tta. Sposrdéd nich, 7 okazalo si¢ mie¢ znacza-
co obnizong ekspresje — UBQLN3 (ubiquilina), FAM71FI (rodzina z sekwencyjnie podobna do 71, czlonek
7), CAPN11 (kalpaina), SPATA3 (zwigzany ze spermatogeneza 3), GGN (gametogenetyna) i SPACA4 (zwigza-
ny z akrosomem nr 4). Sposrod gendéw ulegajacych nadekspresji w blokach spermatogenezy zidentyfikowano
GTSFIL (specyficzny czynnik gametocytéw nr 1), FSCN3 (homolog fascyny 3), GSGI (zwiazany z komoérka-
mi germinalnymi nr 1), TMEM225 (transblonowy czynnik 225), ADCY10 (cyklaza adenylowa 10), SPATSI
(zwigzany ze spermatogeneza bogaty w seryne), WBSCR28 (zwigzany z syndromem Williama Beurena).

W badaniach systemowych zwigzanych z nieplodnoscig rodzinng (bracia) zidentyfikowano kilka na-
stepnych gendw, jak TEX11 (specyficzny wylacznie dla meskich komorek rozrodczych, odpowiedzialny za
mejoze), DDX53 (nalezacy do grupy helikaz DEAD box) oraz ACRC (acidic repeat containing protein). Wy-
mienione geny beda przedyskutowane w trakcie prezentacji.

Praca finansowana ze srodkéw Narodowego Centrum Nauki (grant nr 2015/17/B/NZ2/01157).
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Novel genes and diagnostic/prognostic trends in azoospermia — PART II

Nowe geny i perspektywy diagnostyczno-prognostyczne w azoospermii — cz. II
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To carry out the study we have combined 2 powerful genomic techniques, high-resolution genomewide
comparative genomic hybridization microarray and massive whole exome sequencing that capture all unique
coding genes. We assemble 11 families and 289 sporadic cases diagnosed with non-obstructive azoospermia
and male infertility. To rule out known causes of infertility we tested patients for chromosome aberrations
and AZFs deletions. To identify invisible genomic aberrations we utilized genomewide 400K CGH array. To
detect coding mutations we performed WES sequencing with SureSelectV6 capture library. We analyzed ge-
nomic data using public and commercial software tools; we applied classical Mendelian and complex models.

In first study, we found 7 (~15%) NOA patients with meiotic arrest having TEX11 genomic mutations.
In the second study, we identified novel genomic mutations in nearly 25% of 78 NOA patients. The findings
included 12 infertile males with X-linked hemizygous mutations and 9 patients with heterozygous muta-
tions. These genes include TEX11, SYCP2, SYCEI, KISSIR, CIRBE, PRSS55, PTCHD3, SERPINE2, TAF7L,
and ACRC. They followed inheritance in autosomal recessive and X-linked models. For efficient genomic
analysis we built a testis-specific list with human, transgenic animal, functional, and meiotic and postmeiotic
gene expression evidence. Interestingly, we found several instances of non—Mendelian inheritance of male
infertility; we noticed combinations of multiple gene mutations in same infertile male and detected hetero-
zygous aberrations in second gene in addition to found point mutation(s) in first gene. To confirm genetic
cause of the top mutations, we initiated functional knock-out and knock-in studies in Drosophila melanogas-
ter (fruit fly).

Supported by National Science Centre in Poland (2015/17/B/NZ2/011457).
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Reciprocal chromosome translocations (RCTs) — the most frequent structural
aberrations in infertile men

Translokacje chromosomowe wzajemne (TCW) w meskiej nieptodnosci

Olszewska M."*, Wiland E.!, Huleyuk N.%, Yatsenko A.N., Chernykh V.B.%, Zastavna D.2, Midro A.T5,
Kurpisz M.
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Reciprocal chromosomal translocations (RCTs) are structural chromosomal rearrangements caused
by an exchange of parts between chromosomes. Frequency of RCTs is being estimated as 1/700 in newborns,
and thus RCTs are one of the most common structural aberrations in human genome. In infertile males,
those frequencies rise 5-9-fold. Approx. 1% of infertile males are carriers of RCT. RCTs are present in ~0.7%
of oligozoospermic males (with decreased sperm count), in which RCTs comprise ~16% of all detectable
aberrations. In case of azoospermic males (with a lack of spermatozoa in ejaculate), 0.5% of them are RCT
carriers. Genetically balanced RCTs usually do not affect phenotype of the carriers, but sperm parameters can
be decreased in a half of the cases. Decreased sperm count may result from a disruption of meiotic progress
caused by the conjugation of other chromosomes (not involved in RCT, mainly X and Y) to unpaired frag-
ments of the RCT chromosomes during pachytene stage of meiosis. RCT carriers are at risk for abnormal
pregnancy, miscarriages, and/or offspring with developmental disabilities. It is determined by the production
of genetically unbalanced gametes originating from chromosomal segregation during the meiotic pachytene.
What is interesting, in familial RCT cases (father and son, or two brothers) men with the same RCT have sim-
ilar frequencies of different meiotic segregants but — what is still an unknown phenomenon — demonstrate
different (in)fertility history. Results of meiotic segregation pattern is RCT carriers are known for >230 cases,
so far. In approx. 50% of RCT carriers, an increased frequency of spermatozoa with aneuploidy of chromo-
somes that are not involved in rearrangement (interchromosomal effect — ICE) is present. Presence of an-
euploid gametes arises from disrupted disjunction of chromosomes that are not involved in a translocation,
and is one of the documented causes of reproductive failures.

Financial support: National Science Centre in Poland (grants no.: 2015/17/D/NZ5/03442, 2011/01/B/NZ2/
04819, and NN401376339).
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Identification and the role of sperm mRNA among molecular reasons of male
infertility

Identyfikacja i rola plemnikowych mRNA w molekularnym tle przyczyn nieptodnosci

Depa-Martynéw M., Jedrzejczak P.?
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The discovery of mRNAs in mature male gametes show that sperm contribute more than just their
DNA. Still little is known as to which of these transcipts may be used in the prognosis of male reproduc-
tion ability and which can have therapeutic and practical applications. Up to now, there was identified mR-
NAs holds for example: protamine 1 and protamine 2 (PRM1, PRM2), fertlin  and histone HILS1. The aim
of the study was to determine the molecular basis of male infertility by indication of mRNA sperm transcripts
and PRM1 and PRM2 proteins, which may influence on quality of sperm, fertilization ability and early devel-
opment of zygotes and embryos in in vitro fertilization program.

A total of 92 infertile couples selected to IVF were investigated. Using reverse transcription and re-
al-time quantitative PCR reaction method for transcripts levels and SDS-PAGE and western blotting analysis
PRM1 and PRM2 proteins concentration were correlated with quality of sperm, fertilization ability of mature
spermatozoa, and quality of zygotes and embryos obtained from in vitro fertilization program.

It is suggested that sperm protamines transcripts and proteins contribute not only in successful fertiliza-
tion but may have an important impact in quality of sperm, and PRM1 transcript and their protein participate
in early development of preimplantation embryos. Reduction in contents of fertilin B transcript in sperma-
tozoa may be associated with lower sperm — oocytes zona binding. Sperm PRM1 and PRM2 aberrant ratio
suggest male reproduction potential disorder. Increasing level of HILS1 sperm trancsript correlates with in-
creasing percentage of good quality of zygotes (Z1 and Z2) and embryos (A and B).
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Proteomic identification of sperm antigens involved in immunological infertility

Identyfikacja antygenow plemnika zwigzanych z nieptodnos$cia na tle
immunologicznym przy uzyciu proteomiki
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It is estimated that immunological infertility may involve about 9-36% of couples. This pathological phe-
nomenon is caused among others by the presence of antibodies that are able to recognize and bind to protein
epitopes localized on the sperm surface. These antisperm antibodies (ASAs) can be produced by both males
and females as well and their presence can lead to reduced or total infertility. Binding of ASAs to sperm
entities can have an impact on spermatogenesis, sperm movement, inhibition of sperm capacitation and ac-
rosomal reaction, disturbances of sperm-oocyte interaction and the early embryonic development. To under-
stand the mechanisms responsible for immunological background of infertility researchers have focused on
the identification of sperm antigens that are being recognized by ASAs. Moreover, the identification of sperm
antigens seemed to be essential not only for diagnostic purposes but also for trials of preparation of an im-
munological contraceptive. However, the latest studies indicated that the presence of ASAs is not neutral
during in vitro fertilization and the development of an embryo as some antisperm antibodies can be there
transferred. For these reasons the knowledge of immunoreactive sperm antigens is inevitable.

In our study, the application of proteomic tools resulted in the identification of 80 human sperm anti-
gens that could have been divided into three different groups: antigens specifically recognized by ASA(+)
sera from infertile patients, antigens recognized by both ASA(+) and ASA(-) sera and antigens recognized
only by ASA(-) controls. This segregation can shed some light on the immunity of human sperm. Moreover,
among the antigens specific only for infertile patients, there were 12 sperm proteins known to be engaged
in fertilization process and 3 proteins recognized only by infertile female sera. The knowledge of immunolog-
ical reaction with sperm may contribute to better interpretation of fertility problem and be helpful in plan-
ning of procedures of assisted reproductive technology.

Supported by National Centre for Research and Development (NR 13006606) and National Science Centre
(2011/01/B/NZ2/04836).
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SESJA 1. DEVELOPMENTAL POTENTIAL OF GAMETES AND EMBRYOS
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High quality oocytes and embryos — the key to reproductive success
in domestic animals

Wysoka jakos$¢ oocytow i zarodkow jako klucz do sukcesu w rozrodzie
zwierzat gospodarskich
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The developmental potential (quality) of oocytes and embryos is of pivotal importance for successful
reproduction. A meta-analysis of the bovine ET data has shown that the pregnancy rate is directly influenced
by the embryo quality and drops rapidly from 63% for the grade 1 to just 12% for the grade 4 embryos. Oo-
cyte and embryo quality is a complex trait affected by a wide range of factors. There is also a panel of distinct
parameters attributed to in vivo and in vitro produced embryos. Although the protocol for in vitro production
of bovine embryos has been described as efficient (blastocyst yield of 30-40%), the quality of IVP embryos
is still significantly reduced when compared to their in vivo counterparts. It is also evident that suboptimal
in vitro conditions alter some cellular processes; thus, the embryo has to adapt to culture conditions. The qual-
ity results from a mixture of factors within the developmental environment: extrinsic (donor related traits e.g.,
age, health, nutrition; follicular environment e.g. fatty acid composition of the follicular fluid) and intrinsic
traits of the oocyte (e.g., transcript and protein content, meiotic and cytoplasmic maturation — distribution
of selected organelles like cortical granule, mitochondria and fat droplets, apoptosis) and the embryo (e.g.,
morphology, cleavage kinetics, compaction, cavitation, apoptosis, transcript and protein content). Embryo
quality has been of special importance to cattle breeders due to commercial implementation of the ovum pick
up (OPU) method. The numbers of COCs and blastocysts per one OPU session are rather low in Holsteins
and vary in a wide range (8.0-18.8 and 1.0-3.7, respectively). The lower quality and quantity of the OPU/IVP
bovine embryos result from various obstacles connected with the method itself. However, scientists and prac-
titioners have been working continuously to devise the most optimal stimulation protocols to overcome these
obstacles and to acquire the best quality COCs.

falfabetyczna kolejnosé¢ autorow
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Tracing mouse embryonic stem cells fate in environment of an early developing
embryo with iPLEX MALDI-TOF mass spectrometry

Sledzenie loséw mysich komérek zarodkowych w srodowisku wczesnego zarodka
przy uzyciu spektrometrii masowej iPLEX MALDI-TOF
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Studying cellular fate/localization and behavior in early embryo is mainly based on expression of frequent-
ly toxic fluorescent dyes. Genetic labelling technologies shed some light on the dynamics of stem and pro-
genitor cell fate determination during development, organogenesis and tumorigenesis; however, existing
and applied methods used to identify the genetic labels are time-consuming, labor-intensive and require
challenging analytical and computational steps for their identification. Here, we report the novel strategy
based on mass spectrometry, with greatly reduced complexity of analysis, for detection of stem cells carrying
DNA labels (barcodes) after their injections into early embryo.

iPLEX MALDI-TOF MS, conventionally used for high-throughput diagnostic genotyping, has been ap-
plied to detect designed DNA barcodes, introduced into mouse embryonic stem cells by means of viral infec-
tions. The use of mass spectrometry allows quick detection of DNA barcodes on the basis of a simple mass
spectra analysis, — “there is or there is not” the barcode of a given mass.

All introduced DNA barcodes have been easily detected by iPLEX MALDI-TOF MS during routine cell
culture of mouse embryonic stem cells, where they have been introduced via viral infection. We were able to
detect single genetic labels in late blastocyst and in developing organs of fetuses, after introduction of bar-
codes and barcoded cells into 8-cell stage mouse embryo.

Advantages of presented method are various. Apart from short time-to-result and simple analysis,
it is a versatile tool for studying population dynamics and controlled capture of single cell progeny thanks to
the linkage of given barcode with targeted cell.

Supported by: Mobi4Health project (The European Union’s 7th Framework Programme for research, technologi-
cal development and demonstration, no. 316094) and PHC POLONIUM 2016/17 grant (no. 35209PC).
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The development of methodology to examine human semen plasma microvesicles
by flow cytometry

Metoda oceny mikropecherzykow osocza nasienia ludzkiego za pomoca
cytometrii przeptywowej
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Microvesicles represent a heterogeneous group of particles with size of up to 1000 nm that are released
by a plasma membrane and express antigens specific for their parental cells. They are considered as vectors
for intercellular biological information exchange — microparticles may transfer their components to the cells
mediating its activation, phenotypic modification and reprogramming. The presence of such microparticles
is a physiological phenomenon nevertheless a number of pathologies are associated with distinct increase
of their number including inflammatory and autoimmune diseases. Microvesicles evaluation is promising
also in sperm investigations as important component of male infertility diagnostics.

The aim of the study was to develop the reliable method of microvesicles examination and classification
in human sperm. Semen samples from 10 patients were used. Semen plasma was prepared by centrifugation
sperm samples at 10000 x g for 20 minutes. The benchtop flow cytometer (CytoFLEX, Beckmann-Coulter)
equipped with blue laser was calibrated using standardized beads 50, 100, 200, 300 and 500 nm. The la-
ser light scatter parameters — as vesicles’ “morphology” were collected. To label the membrane-originated
and prostasome objects, the AnnexinV/FITC and CD13/APC-Cy7 were used, respectively. Absolute number/
ul and percentage of positive objects were calculated.

Wide range of AnnexinV /CD13 positive microvesicles (0.17 x 10° /ul — 35.16 x 10° /ul) was found
in the sperm samples; the percentage ranged 1.1%-27.7% of all measured objects. The size of positive mi-
crovesicles was near 500 nm. Examination of objects smaller than 200-300 nm was not possible with the use
of the standard blue (488 nm) laser.

Flow cytometry appeared to be a fast and reliable method for investigation of microvesicles larger than
200 nm. Selective markers as AnnexinV and CD13 allow to confirm the origin of the investigated microvesi-
cles. The wider panel of monoclonal antibodies is highly recommended for using in the future.
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Prostaglandin F, (PGF, ) synthesis and action in preimplantation bovine embryos
obtained from oocytes of good and poor quality

Synteza i dziatanie prostaglandyny F, w przedimplatacyjnych zarodkach bydlecych
uzyskanych z dobrej i ztej jakosci oocytow
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PGF,_belongs to active lipids involved in physiology of female reproduction. It was showed that the time
of first oocyte cleavage reflects developmental competence of in vitro produced embryos. The aim of our study
was to determinate possibility of PGF, synthesis and action in preimplantation bovine embryos and the re-
lation between quality of oocytes and mRNA and protein expression of PGF,_ synthase (PGFS) and receptor
(PGFR).

The mRNA expression of PGFS and PGFR was determined by real-time PCR in in vitro produced 2-, 4-,
8-, 16-cell embryos, morulas and blastocysts derived from oocytes of good and reduced quality (early and late
cleaved embryos; 6 replicates in each group). The good quality embryos cleave early — till 30 h post-fertil-
ization, whereas embryos with reduced quality cleave 6 h later. The protein immunolocalization in 2-16-cell
embryos was determined by immunofluorescence. Obtained data were analyzed using two-way ANOVA test
(GraphPad PRISM).

PGFS mRNA expression in 16-cell embryos was lower than in 8-cell embryos in the early cleaved group.
PGFS and PGFR mRNA expression in the late cleaved group was higher than in early cleaved group at
the stage of 2 and 16 cells, and similarly at stage of 4 cells for PGFS. In the group of the late cleaved, grade
A blastocysts we found higher PGFS expression than in the early cleaved group. Similarly, we showed higher
PGFS expression in developed grade C blastocysts from late than early cleaved embryos. Within the early
cleaved group of expanded blastocyst PGFS expression increased from grade A to the grade C blastocysts.
In the hatched, late blastocysts we observed higher PGFS transcript abundance than in the early cleaved
group. At morula stage, PGFR mRNA expression was significantly higher in grade C than A and B embryos
within the late cleaved group. In the grade C morulas PGFR expression was higher in late than early cleaved
group. We found that in early blastocysts PGFR mRNA expression increased from grade A to grade C but
only in the late cleaved embryos. We showed higher PGFR expression in grade C early and developed blasto-
cysts from late than early cleaved embryos. The immunostaining confirmed the presence of PGFR and PGFS
proteins in all examined embryos.

In the bovine preimplantation embryos PGFS and PGFR transcripts exert a dynamic expression. PGF,
can play an important role during preimplantation embryo development.

Supported by Polish National Science Centre: 2015/17/B/NZ9/011688.
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How omics tools can advance research in reproductive biology?

Jak narzedzia ‘omiki’ wplywaja na postep badan w biologii rozrodu?
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Omics technologies, such as transcriptomics and proteomics, offer a huge amount of information re-
garding the biological processes, giving an excellent tools to broaden our knowledge of complex interactions
governing reproductive success.

Transcriptomic analysis identified hundreds of small non-coding RNAs in maternal circulation, fe-
male reproductive tract, embryos and uterine extracellular vesicles, precisely defining reproductive status
of the livestock, such as pigs. Both canonical and non-canonical microRNAs were shown as functional reg-
ulators of putative target genes, such as leukemia inhibitor factor, essential for embryo implantation in sev-
eral mammalian species. Further, combined large-scale proteomic approach — SILAC and target prediction
analysis identified direct and indirect effects of miRNAs on the porcine luminal epithelium function, being
the first site of embryonic signal recognition during pregnancy.

Proteomics analysis identifies hundreds or thousands proteins of male and female reproductive tissue
and cell involved in a various dynamic processes such as spermatogenesis, oogenesis, sperm maturation
and motility. Recently, we introduced shotgun proteomics to generate catalogue of rainbow trout and carp se-
men proteins allowing better understanding of their function especially in sperm protection against oxidative
stress and microbial attack as well as sperm metabolism and energy supply. Beside descriptive proteomics we
applied 2D-DIGE approach for comprehensive characterization of the mechanism of the blood-testis barriers
and sperm motility as well as cryogenic damage to sperm proteins.

Although advancing our knowledge omics technologies are facing one major challenge to manage the data
flood and to perform data analysis and integration in an optimal manner, leading to discoveries of novel, un-
explored mechanisms assuring reproductive success.

Supported by the National Science Centre, Poland (2016/21/B/NZ9/03620, 2014/15/B/NZ9/04932, 2011/01/N/
NZ2/04824).
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2,3,7,8-tetrachlorodibenzo-p-dioxin affects the expression of genes involved
in TGF-/BMP signaling pathway in porcine granulosa cells

2,3,7,8-tetrachlorodibenzo-p-dioksyna wplywa na ekspresje genéw
szlaku TGF-/BMP w komorkach ziarnistych swini

Nynca A."*, Sadowska A%, Paukszto L., Orlowska K.?, Ruszkowska M.?, Swigonska S.!, Molcan T.?,
Ciereszko R.E.}?
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2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD), a ubiquitous environmental pollutant, elicits a vari-
ety of toxic effects including those exerted in human and animal reproductive systems. It was found that
TCDD affects progesterone and estradiol production by granulosa cells in pigs. Disruption of granulosal
steroidogenesis may lead not only to follicular dysfunction and atresia but may affect the entire reproductive
tract of the female. The aim of the current study was to examine, by means of next generation sequencing
(NGS), expression of genes involved in the mechanism of TCDD action in granulosa cells of pigs.

Porcine granulosa cells (AVG-16 cell line) were cultured in six-well plates (1x10° cells/ 3 ml medium:
DMEM with 2 mM L-glutamine, 10% fetal bovine serum, 0.1 mM non-essential amino acid, 2.5 ng/ml fibro-
blast growth factor-basic human and antibiotics mixture [100 U penicillin, 100 pg streptomycin and 0.25 ug
amphotericin B/ml]). After reaching 60-65% confluency, the cells were treated with TCDD (100 nM) for 3,
12 or 24 h. Next, total RNA was isolated from cells and designated for NGS.

Bioinformatic analysis (limma, edgeR and DESeq statistical packages) of the gene expression with-
in the transforming growth factor p (TGF-)/ bone morphogenetic protein (BMP) signaling pathway —
one of the signal transduction pathways relevant for ovarian functions — revealed significant changes
(P<0.05 and fold change >2.0) in the expression of 17 (6 up- and 11 down-regulated), 4 (1 up- and 3 down-reg-
ulated) and 7 (4 up- and 3 down-regulated) genes after 3, 12 and 24 h of TCDD treatment, respectively. TCDD
down-regulated expression of genes such as follistatin, Smad family member 2 (SMAD2) and 9 (SMAD?9),
activin receptor II (activinRII), BMP4 and DNA-binding protein inhibitor, whereas up-regulated the expres-
sion of activin, SMAD6 and BMP receptor I genes.

These results suggest that TCDD may affect granulosa cell proliferation and follicular development via
disturbing the TGF-/BMP signaling pathway.

This study was supported by grants from the National Science Center (2012/05/B/NZ9/03333) and UWM
(528.0206.0806).
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Identification and characterization of long non-coding RNAs in porcine granulosa cells
exposed to 2,3,7,8-tetrachlorodibenzo-p-dioxin

Identyfikacja i charakterystyka dlugich niekodujacych RNA w komdrkach ziarnistych
Swini poddanych dziataniu 2,3,7,8-tetrachlorodibenzo-p-dioksyny

Ruszkowska M."*, Paukszto L., Nynca A.%, Sadowska A.!, Orlowska K.!, Swigonska S.?, Molcan T},
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Long non-coding RNAs (IncRNAs) are novel class of no protein-coding transcripts with a length exceed-
ing 200 nucleotides. These RNA molecules are transcribed by RNA polymerase II from intronic or intergenic
regions of the genome and undergo post-transcriptional modification. LncRNAs are thought to have an im-
portant role in the regulation of gene expression as well as in protein translation and stability. To date, thou-
sands of IncRNAs were identified in mice, rats and humans, nevertheless porcine IncRNAs are still poorly
characterized. The aim of the study was to identify and characterize IncRNAs in porcine granulosa cell line
— AVG-16, and to determine the effects of the most toxic dioxin, i.e., 2,3,7,8-tetrachlorodibenzo-p-dioxin
(TCDD) on the IncRNA expression profile.

The AVG-16 cells were treated with TCDD (100 nM) for 3, 12 or 24 h (n=2 biological replicates per one
time point). At the end of the culture, total RNA was isolated and designated for next generation sequencing
(NGS). To identify putative novel IncRNAs and to verify the reliability of the obtained results, a customized
multi-step bioinformatic pipeline was employed.

As a result, 777 novel IncRNAs from 766 loci were identified in AVG-16 cells. In comparison to pro-
tein-coding genes, porcine IncRNAs were characterized by low exon number, short length and low expression
level, which is in agreement with IncRNAs of other mammalian species. It was revealed that the expression
of 17 (11 up- and 6 down-regulated), 4 (2 up- and 2 down-regulated) and 3 (2 up- and 1 down-regulat-
ed) IncRNAs were significantly changed (log (fold change)>1 and p-adjust<0.005) after 3, 12 and 24 hours
of TCDD treatment, respectively.

To our knowledge, this is the first study describing IncRNAs of porcine granulosa cells. These results will
expand our knowledge concerning IncRNAs features as well as will provide a spur to further exploration
of their role in granulosa cells including TCDD-caused toxicity.

This study was supported by grants from National Science Center (2012/05/B/NZ9/03333) and UWM
(528.0206.0806).
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Seasonal changes in bull semen proteome

Zmiany sezonowe w proteomie nasienia buhaja
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The season is one of the important factors influencing variation in semen quality in mammals, including
bulls; however, the exact mechanisms underlying those changes are not entirely known. The aim of this study
was to evaluate whether the season can influence the proteome of bull semen.

The quality of semen collected during spring, summer, autumn and winter (n = 6 in each group) was as-
sessed by establishing sperm motility parameters using computer-assisted sperm analysis system, and by mea-
suring sperm viability and the level of membrane oxidation using flow cytometry. 2D-DIGE analysis coupled
with MALDI-TOF mass spectrometry was used to detect the seasonal changes in seminal plasma proteome.
The image analysis of protein spots were performed using DeCyder software. Statistical analyses were con-
ducted using one-way ANOVA.

Our results have shown significant seasonal change in sperm motility, which was the highest in autumn
and winter, and the lowest in spring and summer. There was significant effect of season on sperm viability,
with the highest percentage of dead sperm recorded in summer. There was no effect of season on sperm
oxidation. The proteomic analysis allowed for identification of protein spots changing significantly during
the year. The largest amounts of spots (19), changed significantly in abundance between winter and summer.
Abundance of 15 spots, representing 4 proteins (epididymal-specific lipocalin-5; C-C motif chemokine 2 pre-
cursor; peptidyl-prolyl cis-trans isomerase B; seminal ribonuclease), increased from winter to summer, while
abundance of the remaining 4 proteins (acidic seminal fluid protein, albumin, clusterin, platelet-activating
factor acetylhydrolase precursor), decreased.

In summary, our results suggest that changes in seminal plasma proteome may affect sperm motility
and viability. The possible impact of those protein changes on semen quality should be elucidated in further
studies, in order to better understand the mechanisms lying behind seasonality of cattle breeding.

This work was supported by the National Science Center (2013/09/N/NZ9/01655 and 2013/09/B/NZ9/01752)
and the Institute of Animal Reproduction and Food Research of PAS.
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Rola chemokin i komérek immunologicznych w funkcji ciatka z6ttego

Role of chemokines and immune cells in the corpus luteum function
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Glowna funkcjg ciatka zo6ltego jest produkcja progesteronu (P4) niezbednego do prawidtowego przebiegu
ciazy. Przy braku zaplodnienia, ciatko zétte ulega funkcjonalnej i strukturalnej luteolizie, podczas ktérej ob-
serwuje si¢ zwiekszony naptyw komoérek immunologicznych. Badania ostatnich lat wskazuja, iz chemokiny,
produkowane przez komoérki immunologiczne, moga by¢ posrednio lub bezposrednio zaangazowane w re-
gulacje funkcji ciatka zo6itego. W badaniach tych podjeto probe wyjasnienia udzialu ukladu immunologicz-
nego na niektore aspekty funkcji ciatka zoéitego swini.

Cialka zo6lte pobrane od loszek w 10., 12. i 14. dniu cyklu/cigzy postuzyly do okreslenia profilu ekspresji
chemokin i ich receptoréw metoda qPCR i Western blot. Izolowane z krwi obwodowej aktywowane i kontrol-
ne PBMC:s (ang. peripheral blood mononuclear cell; limfocyty, monocyty) oraz PMNs (ang. polymorphonuclear
leukocytes; granulocyty) wykorzystano do okreslenia wptywu PGF, i chemokin na ich migracje i proliferacje.
Izolowane komorki ciatka zéltego z 12. dnia cyklu postuzyty do okreslenia wptywu chemokin, PGF, , PMNs
i PBMCs na synteze P4 w komorkach lutealnych oraz proliferacje i migracje komdrek srodblonkowych. Dane
analizowano jednoczynnikows analizg wariancji ANOVA oraz testem Tukey’a lub Dunneta.

Wykazano istotny wzrost ekspresji CXCL10, CXCL9 i CCL8 w 12. dniu oraz CXCL12, CXCL8, CCL2,
CCL4 i CCL5 w 14. dniu cyklu rujowego na poziomie genu i biatka. Zaréwno aktywowane PMNs, jak i PBM-
Cs hamowaly produkcje P4. Istotny spadek syntezy P4 in vitro, obserwowano réwniez pod wptywem PGF,_
oraz CCL2, CXCL2, CCL4 i CCL8. Najsilniejszym chemoatraktantem PMNs okazata si¢ CXCL8, natomiast
PBMCs migrowaly pod wplywem wiekszosci chemokin. PMNs oraz CCL8 i CXCLI12 istotnie stymulowa-
ty proliferacje komoérek srodblonka, natomiast CCL4, CXCL9 i CXCL12 wplywaly na tworzenie struktur
kapilaro-podobnych.

Podsumowujac, komoérki immunologiczne poprzez chemokiny moga wplywac na komorki ciatka zéttego
obnizajac synteze progesteronu i modulujac lutealng angiogenezg.

Badania finansowane ze srodkéw NCN DEC-2012/05/B/NZ9/03330.
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The expression of the immune system genes is affected by the presence of the embryos
in the porcine oviductal isthmus

Obecnos¢ zarodkow w ciesni jajowodu swini wplywa na ekspresje genow ukladu
immunologicznego

Martyniak M.*, Franczak A., Kotwica G.
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In pigs, the embryos are present in the isthmus of the oviduct until days 2-3 of gestation. Their contacts
with the epithelial cells of the oviduct may alter gene expression in these cells, which results in variety adap-
tations of this organ. Thus, the aim of this study was to determine if the presence of embryos in the isthmus
alters expression of the genes involved in immunological processes.

Microarray analysis (porcine 4x44K microarrays) was carried on the isthmus of the oviducts isolated
from pigs on days 2 or 3 of the estrous cycle (n=4) or gestation (n=4). Microarrays were analyzed using
GeneSpring software, Database for The Annotation Visualization and Integrated Discovery Bioinformatics
Resources 6.8 and Kyoto Encyclopedia of Genes and Genomes.

Transcriptomic analysis revealed eight differentially expressed genes: interleukin 6 (IL6); inhibitor of kap-
pa light polypeptide gene enhancer in B-cells, kinase gamma (IKBKG); mitogen-activated protein kinase 8
(MAPKS8); myeloid differentiation primary response 88 (MYD88); mitogen-activated protein kinase kinase 1
(MAP2K1); toll like receptor adaptor molecule 2 (TICAM2); phosphoinositide-3-kinase regulatory subunit
5 (PIK3R5), and nuclear factor of kappa light chain gene enhancer in B-cells, inhibitor alpha (NFKBIA);
(P<0.05, fold change > 1.2). All of these genes are involved in the toll-like receptor signaling pathway and five
out of eight genes (IL6, IKBKG, MAPKS, RIPK2, and NFKBIA) are engaged in the NOD-like receptor signal-
ing pathway.

In conclusion, the presence of embryos in the isthmus affects the gene expression in this compart-
ment of the oviduct, including genes involved in the functioning of the immune system. The regulation
of the genes expression in the oviduct may help to protect the newly-formed embryos and support their
further development.

Supported by UWM Olsztyn, grant No. 12.620.014-300.
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Folliculogenesis in the neonatal pig ovaries affected by endocrine
active compounds (EACs)

Folikulogeneza w jajniku neonatalnej $wini zaburzona dzialaniem czynnikéw
o aktywnosci endokrynnej
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Postnatal ovarian development become a field of increasing investigation over recent years. Our research
hypothesis was that during neonatal follicles formation and transition to the primary stage, the balance be-
tween androgens and estrogens is indispensable.

The neonatal pigs were injected with testosterone propionate (TP), flutamide (Flu), 4-tert-octylphenol
(OP), ICI 182,780 (ICI) and methoxychlor (MXC) between days 1 to 10 post partum (n=4 per each group).
Control animals were treated with corn oil with DMSO. The ovaries were collected from 11-day-old pigs.
By employing next-generation sequencing differentially expressed genes (DEGs) were identified. Histolog-
ical examinations were conducted by hematoxylin & eosin staining and the number of follicles at each de-
velopmental stage were evaluated. Cell proliferation was performed by analysis of proliferating cell nuclear
antigen (PCNA)-positive cells (immunohistochemistry). Cell apoptosis was done by identification of apop-
totic cells. The differences between control and investigated compounds-treated groups were assessed using
Mann-Whitney U test and were considered statistically significant at the 95% confidence level (P<0.05).

RNAseq analysis revealed DEGs associated with several pathways including cell adhesion and Wnt sig-
naling. Histological analysis revealed that in OP and TP groups the process of folliculogenesis was accelerated
while in Flu, ICI and MXC groups was delayed. Analysis of proliferation index showed the increased number
of follicles with PCNA-positive oocytes in OP group, and the decreased number in Flu and MXC groups.
Results from apoptosis revealed no apoptotic cells in control and MXC groups, while in TP, Flu, OP and ICI
groups the staining was present only in the individual cells.

Compounds with hormonal activity revealed specific effects on folliculogenesis in neonatal porcine ova-
ries, characterized by changes in proliferation, apoptosis and many molecular pathways during follicular
recruitment.

Supported by National Science Centre in Poland (Grant No. 2015/17/B/NZ9/01457).
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miRNA-mRNA interactions in the porcine corpus luteum during early pregnancy

Interakcje miRNA-mRNA w ciatku zéttym swini podczas wczesnej ciazy
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Recently, we identified several microRNA (miRNA) showing different expression profiles in the porcine
corpus luteum (CL) of pregnant vs. cyclic animals. Interestingly, some upregulated miRNAs occurred in in-
dependent clusters. miRNAs belonging to ssc-miR-99b cluster shared common targets, such as NR4A1 —
known transcription regulator of steroidogenic enzymes. These observations led us to hypothesis that selected
miRNAs-mRNA interactions can support luteal function maintenance during early pregnancy in the pig.

To verify this hypothesis, CL were collected from pigs on day 14 of the estrous cycle and pregnancy
(n=5-7/reproductive status). CL of both cyclic and pregnant gilts were used to assess expression of NR4A 1.
CL of pregnant gilts were cut into slices and incubated in the presence of control (medium) or prostaglandin
(PG) E, and/or estradiol (E,) for 6, 12 and 24 hours to verify ssc-miR-99b cluster and NR4A1 levels. Bioin-
formatics analysis, using Phyton script, was performed to find transcription binding sites in ssc-miR-99b
promotor. The expression of miRNAs and NR4A I was examined using real-time PCR, while obtained results
were analyzed with one-way ANOVA or t-test.

The expression of NR4A1 was lower in CL of cyclic gilts compared to pregnant counterparts. The expres-
sion of miRNAs belonging to ssc-miR-99b cluster increased (P<0.05) in luteal slices treated with and/or E, af-
ter 12 hours of incubation. Simultaneously, level of NR4A1 was downregulated (P<0.05) in slices incubated
with E,. In silico analysis revealed that transcription of ssc-miR-99b can be regulated by SP1, a transcription
factor commonly co-operating with E, in regulation of reproductive processes.

It seems likely that conceptus signals, mainly E,, can support luteal function acting via non-classical ER/
SP1 pathway to enhance the expression of selected miRNAs targeting luteolytic genes.

Supported by the statutory funds of IARFR, PAS in Olsztyn and KNOW Consortium “Healthy Animal — Safe
Food”.
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Mozliwosci zastosowania technik wspomaganego rozrodu w ratowaniu populacji
ssakow i ryb zagrozonych wyginieciem

The use of Assisted Reproductive Techniques in programs of rescue of endangered
mammals and fish
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Ponad 3000 gatunkow zwierzat znajduje si¢ na liscie zwierzat zagrozonych wyginieciem, w tym wiele pso-
watych oraz wszystkie 38 gatunkow dzikich kotowatych. Od 80-tych lat XX stulecia prowadzone s3 badania
nad mozliwos$ciami wykorzystania technik wspomaganego rozrodu (ART) u ginacych ssakéw. U kotowatych,
procedury ART zostaly dokladnie opracowane w oparciu o model kota domowego, gléwnie ze wzgledu na do-
stepnos¢ materiatu biologicznego pozyskiwanego przy gonadektomii samcow i samic. Opracowano metodyke
bankowania nasienia i oocytow po pozyskaniu gamet przyzyciowo i posmiertnie, zaréwno in situ, jak i ex situ.
Zastosowano metody otwarte i zamkniete witryfikacji i programowanego zamrazania. Z metod pobierania na-
sienia zastosowano z powodzeniem metode stymulacji farmakologicznej ejakulacji, sztuczng pochwe, nacina-
nie najadrzy oraz elekroejakulacje. Pozyskiwanie oocytow przeprowadzane jest poprzez nacinanie kory jajnika
lub poprzez laparoskopows aspiracje. Zarodki uzyskiwane sa z powodzeniem zaréwno technika klasycznego
IVE jak i ICSI. Ta druga metoda cechuje si¢ zdecydowanie wyzsza wydajnoscia. Opracowano wydajne metody
kriokonserwacji zarodkow uzyskanych metoda in vitro oraz embriotransferu. Z wykorzystaniem ART uzyska-
no jak dotychczas mioty u 10 gatunkéw dzikich kotowatych. U psowatych, ART ciagle nie przynosza zadowa-
lajacych wynikéw ze wzgledu na trudnosci w zakresie optymalizacji warunkéw dojrzewania in vitro oocytow.
Jak dotychczas przeprowadzono u psa domowego jedyng udana probe IVF z urodzeniem miotu.

W ostatnich latach dokonano znaczacego przetomu w kriokonserwacji nasienia ryb fososiowatych, pole-
gajacego na uzyskaniu istotnej poprawy jakosci kriokonserwowanego nasienia, optymalizacji metodyki zam-
razania i rozmrazania, uzyskania postepu w przeskalowaniu metody umozliwiajacej wdrozenie do warunkow
praktycznych. Uzyskane wyniki opublikowano w wiodacych czasopismach $§wiatowych zajmujacych si¢ ba-
daniami aplikacyjnymi, w szczegolnosci Aquaculture. Opracowana metodyka stala si¢ podstawa rozpoczetej
procedury patentowej w Polsce i za granicg. Uzyskanie projektu TANGO ukierunkowanego na wdrozenie
kriokonserwacji do praktyki najwigkszej polskiej wylegarni ryb fososiowatych Dabie daje szans¢ na wdroze-
nie kriokonserwacji nasienia do hodowli ryb.

Przedstawione wyniki badani finansowano ze srodkéw: NCBR PBS3/B8/16/2015 oraz CRYOHATCH
TANGO1/266953/NCBR/2015.
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Uzyskanie wczesnej blastocysty Zubra w warunkach in vitro

Obtaining of wisent early blastocyst in vitro
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Zubr (Bison bonasus) jest gatunkiem zagrozonym (kategoria VU wg. IUCN) i chronionym miedzyna-
rodowym prawem. Najpowazniejszym zagrozeniem dla tego gatunku jest ograniczona pula genowa oraz
niewielka liczebno$¢ populacji. W Europie istnieje ponad 300 stad odizolowanych od siebie, co ogranicza
mozliwosci zachowania zmiennosci genetycznej w obrebie tego gatunku. Powaznym zagrozeniem dla zZubra
sg choroby, ktére moga eliminowa¢ pojedyncze osobniki, a nawet cale stada. Jednym z kierunkéw zachowa-
nia tego gatunku jest wykorzystanie biotechniki z zakresu biotechnologii rozrodu. Celem prezentowanych
badan bylo uzyskanie zarodkéw zubra in vitro

Od doroslej samicy zubra ze stada w Puszczy Boreckiej, eliminowanej poza sezonem rozrodczym, po-
brano jajniki. Z pecherzykow jajnikowych izolowano kompleksy wzgorek jajonosny-oocyt (COCs), ktore juz
podczas 6-godzinnego transportu do laboratorium dojrzewaly in vitro w temperaturze 38,5 °C. W laborato-
rium, COCs kontynuowaty dojrzewanie przez kolejne 24 godziny w temperaturze 38,5 °C i 5% CO, w po-
wietrzu. Dojrzale COCs zapladniano in vitro plemnikami zZubra po ich rozmrozeniu. Plemniki pochodzily
z najadrzy pobranych post mortem od samca eliminowanego rok wczesniej. Uzyskane zygoty hodowano in vi-
tro przez 192 godzin w temperaturze 38,5 °C i 5% CO, w powietrzu. Przeprowadzono oceng rozwoju zarod-
kow po 48, 96 i 192 godzinach hodowli.

Z 12 izolowanych od zubrzycy COCs, do dojrzewania in vitro zakwalifikowano 8 COCs. Dojrzato$¢ do za-
plodnienia osiggneto 6 COCs (75%). Po 48 godzinach, stadium 2 blastomeréw uzyskalo 6 zarodkéw (100%).
Po 96 godzinach, stadium powyzej 8 blastomerdow osiagnety 2 zarodki (33,33%). Po 192 godzinach uzyskano
jedna wczesng blastocyste (16,66%), ktdra nastepnie poddano witryfikacji.

Po wieloletnich prébach, po raz pierwszy na swiecie uzyskano zarodek zubra w warunkach in vitro, co
otwiera nowe perspektywy dla zachowania tego gatunku poprzez tworzenie banku zarodkéw oraz gamet.

Praca finansowana ze srodkéw Funduszu Lesnego.
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Characteristics of cauda epididymal spermatozoa of red deer (Cervus Elaphus L.)
during the rutting season — analysis of sperm kinematic motility parameters
and activity of selected antioxidant enzymes

Charakterystyka plemnikéw ogona najadrzy jelenia szlachetnego (Cervus Elaphus L.)
podczas rykowiska wlasciwego — analiza kinematycznych parametrow ruchu oraz
aktywnos¢ wybranych enzymoéw antyoksydacyjnych

Koziorowska-Gilun M.*, Dziekonska A., Wasilewska K., Kordan W.

Katedra Biochemii i Biotechnologii Zwierzgt, Wydzial BioinZynierii Zwierzqt,
Uniwersytet Warmitisko-Mazurski w Olsztynie;

*magda.koziorowska@uwm.edu.pl

The aim of the study was to evaluate the motility parameters of cauda epididymal spermatozoa and the ac-
tivity of three antioxidant enzymes in red deer cauda epididymal semen for future use in preservation
technology.

In the study, spermatozoa and fluids originating from the cauda epididymis were used. The epididymes
were collected post mortem from ten bucks hunted during the rut, within the hunting economy programme
in the Nowe Ramuki Forest District. The CASA system was used to analyze sperm motility including total
motile spermatozoa (TMOT), progressive motile spermatozoa (PMOT) and sperm kinematic parameters
of movement such as: velocity average path (VAP), velocity straight line (VSL), curvilinear velocity (VCL),
mean amplitude of lateral head displacement (ALH), beat cross frequency (BCF), straightness (STR) and lin-
earity (LIN). Additionally, the activities of superoxide dismutase (SOD), catalase (CAT) and glutathione per-
oxidase (GPx) were evaluated in cauda epididymal spermatozoa and fluids. Data were analyzed by using
the STATISTICA software package. The Student’s t-test was used to compare the enzyme activities between
spermatozoa and cauda epididymal fluids.

The spermatozoa were found to be characterized by good motility parameters (values for TMOT
and PMOT were 88.1+3.1 % and 52.5+4.2 %, respectively). High sperm kinematic parameters were also
demonstrated, especially in case of VAP, VSL and VCL. Sperm homogenates showed higher (P<0.05) SOD
and CAT activity in comparison with cauda epididymal fluid (0.605+0.02 vs. 1.54+0.2 U/mg and 1.15+0.2 vs.
6.40+1.5 U/min/mg, respectively). In case of GPx activity, such dependence was not demonstrated.

Based on the assessment of the sperm motility parameters and the presence of antioxidant enzymes
in the epididymal semen, we concluded that spermatozoa collected post mortem from the epididymis could
be used in the technology of red deer semen preservation.

Supported by UWM (grant no. 11.610.003-300) under the Agreement with the Nowe Ramuki Forest District.
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Ekspresja genéw zwigzanych z apoptoza w tkance jadrowej kota domowego
(Felis catus) w aspekcie sezonowos$ci i morfologii nasienia

Expression of apoptosis-related genes in the testicular tissue of domestic cat
(Felis catus) in relation to seasonality and sperm morphology

Prochowska S.*, Partyka A., Nizanski W.

Katedra Rozrodu z Klinikg Zwierzgt Gospodarskich, Uniwersytet Przyrodniczy, Wroctaw;

*sylwia.prochowska@upwr.edu.pl

Apoptoza pelni istotng role podczas spermatogenezy, odpowiadajac m. in. za eliminacje wadliwych plem-
nikéw. Uposledzenie tego procesu moze odpowiadac za czeste wystepowanie teratospermii u kotowatych
(Jewgenow i wsp., 2009, ] Androl). Hipoteza ta nie zostata dotad potwierdzona na poziomie ekspresji gendw.
U wielu gatunkow stwierdzono nasilenie proceséw apoptotycznych w tkance jadrowej podczas regresji jader
poza sezonem rozrodczym (Jiménez i wsp., 2015, Sex Dev). Nie istnieja podobne dane odnosnie kota domo-
wego, a doniesienia dotyczace sezonowosci u kocuréw sg niejednoznaczne (Blottner i wsp., 2007, Reprod Do-
mest Anim). Celem doswiadczenia byto zbadanie, czy stopien nasilenia apoptozy w jadrach kota domowego
jest rozny w zaleznosci od sezonu rozrodczego oraz teratospermii.

Material stanowito 18 prébek tkanki jadrowej: 6 probek pobranych w okresie rozrodczym (marzec-wrz-
esien) od kotdw wykazujacych normospermig, 6 probek pobranych w okresie rozrodczym od kotéw wyka-
zujacych teratospermie oraz 6 probek pobranych poza okresem rozrodczym (grudzien-luty) od kotéw
wykazujacych teratospermig. W probkach zbadano wzgledna ekspresje (metoda Pfaffla) gendw kodujacych
biatka zwigzane z regulacjg apoptozy w jadrach: FAS i FAS ligand oraz ekspresj¢ genéw kodujacych kaspaze
3, kaspaze 9 oraz kaspaze 10. Analize statystyczng przeprowadzono przy pomocy ANOVA.

U kotow teratospermicznych kaspaza 10 wykazywala istotnie wyzsza (P<0,05) ekspresje poza sezonem
rozrodczym, niz w sezonie. Nie zaobserwowano istotnych statystycznie réznic (P>0,05) w ekspresji pozos-
talych badanych genéw. Nie wykazano réwniez réznic w ekspresji genéw pomiedzy kotami normo- i terato-
spermicznymi w sezonie rozrodczym (P>0,05).

Uzyskane wyniki przemawiajg za tym, ze hamowanie spermatogenezy poza okresem aktywnosci plciowej
modulowane jest przez procesy apoptotyczne na drodze zewnatrzpochodnej (angazujacej kaspazy 8 i 10).
Otrzymane wyniki nie pozwalaja na potwierdzenie roli apoptozy w powstawaniu specyficznej gatunkowo dla
kota domowego teratospermii.

Badania finansowane ze srodkoéw dotacji statutowej Ministra Nauki i Szkolnictwa Wyzszego dla Wydziatu Me-
dycyny Weterynaryjnej Uniwersytetu Przyrodniczego we Wroctawiu nr B030/0045/16.
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Endogenne kanabinoidy a regulacja sekrecji GnRH/LH

Endogenous cannabinoids and regulation of GnRH/LH secretion

Tomaszewska-Zaremba D.

Instytut Fizjologii i Zywienia Zwierzgt im. ]. Kielanowskiego Polskiej Akademii Nauk, Jablonna;

d.tomaszewska@ifzz.pl

Pomimo, ze kanabinoidy i ich dzialanie s3 znane od tysiacleci, dopiero niedawno w literaturze naukowej
opisano endogenny system kanabinoidéw w organizmach ludzi i zwierzat, ze szczegélnym uwzglednieniem
obecnosci tych zwigzkéw w Osrodkowym Uktadzie Nerwowym (OUN). Uktad ten moduluje szereg fizjolo-
gicznych i psychicznych funkeji waznych dla zycia, miedzy innymi procesy rozrodu. Gléwnymi endokana-
binoidami sg arachidonoiloetanolamid (anandamid) i 2-arachidonyloglicerol. Zwiazki te dzialaja poprzez
swoje receptory rozmieszczone zaréwno w mozgu, jak i tkankach obwodowych.

Z badan opisanych w literaturze znany jest negatywny wplyw kanabinoidéw na reprodukcje u gryzoni,
naczelnych i u ludzi. Sadzi sig, ze kluczowa role w tym zjawisku odgrywa hamujacy wplyw kanabinoidéw
na sekrecje GnRH. Sekrecja GnRH jest regulowana przez wiele czynnikéw, ktore obejmuja neurotransmi-
tery, neurohormony i peptydy o dzialaniu zaréwno stymulujacym, jak i hamujacym. Najwazniejsze z nich
to: prostaglandyny, noradrenalina, dopamina, kwas y-aminomastowy (GABA), B-endorfina, neuropeptyd Y
i kortykoliberyna.

Duza role w hamujacym mechanizmie dziatania endokanabinoidéw na sekrecje GnRH/LH przypisuje sie
ukladowi GABA-ergicznemu i prostaglandynom. Obecna hipoteza zaklada, ze endokanabinoidy biorg udziat
w regulacji sekrecji GnRH przez steroidy gonadowe poprzez diuga petle sprzezenia zwrotnego wplywajac na
neurony GABA. W procesie tym biorg udzial réwniez prostaglandyny wytwarzane w OUN. Nie wykluczone
jest jednak bezposrednie oddzialywanie endokanabinoidéw na neurony GnRH. Pomimo, iz gtéwne dziatanie
endokanabinoidéw na sekrecje GnRH/LH zachodzi na poziomie podwzgoérza mozliwe jest réwniez bezpo-
$rednie ich oddzialywanie na poziomie przysadki. Opisano zaréwno ekspresje kanabinoidéw, jak i miejsc ich
wigzania oraz obecnos$¢ enzymoéw syntetyzujacych i hydrolizujacych kanabinoidy w pars distalis przysadki,
jak i w kulturach komérek przysadki.

Praca finansowana ze srodkéw NCN, grant 2013/11/B/NZ9/00708.
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In vitro effect of NPY on basal and GnRH-induced LH secretion from pituitary cells
during early pregnancy in the pig

Wplyw NPY na podstawow3 i indukowana przez GnRH sekrecje LH in vitro
przez komorki przysadki podczas wczesnej ciazy u Swini

Siawrys G.*, Buchowski H., Bogacka I.

Department of Animal Physiology, University of Warmia and Mazury, Olsztyn;

*gabri@uwm.edu.pl

Neuropeptide Y (NPY), a 36-aminoacid peptide, is implicated in the regulation of number functions
in mammalian physiology e.g. in reproduction. It acts through the hypothalamic-pituitary axis, after binding
to its receptors. So far only a few studies focused on NPY influence on LH release from porcine anterior pi-
tuitary (AP) cells but data concerning this aspect of NPY activity in pregnant pigs is still missing. Therefore,
the aims of the research, carried out on porcine experimental model during early pregnancy (14-16 days —
beginning of implantation), were: 1) to examine the effects of NPY on basal and GnRH-induced LH secretion
by pituitary cells as well as basal and GnRH-induced LH contents in these cells, 2) to localize NPY receptors
(Y1, Y2) gene expression in the AP gland.

Isolated AP cells after preliminary culture (72 h) were treated for 3.5 h: with GnRH (100 ng/ml; positive
control) or NPY (10%7° M — each of doses alone or with GnRH, 100 ng/ml) and without hormones (negative
control). LH concentrations in the culture media and cellular homogenates were determined by RIA. The AP
NPY receptors gene expression was analyzed by Real-time PCR. Statistical analysis was performed using one-
way ANOVA followed by the least significant difference (LSD) post hoc test (STATISTICA 6.0 PL).

It was shown that NPY had no effect on basal LH secretion by porcine AP cells on 14-16 days of gestation.
Both doses 10®* and 107 M of NPY in combination with GnRH suppressed LH release compared to GnRH
alone. Moreover, NPY did not alter basal and GnRH-stimulated LH intracellular accumulation in these cells.
The results revealed the presence of Y1 and Y2 in the porcine AP gland.

These data indicate that NPY is not involved in the regulation of basal and GnRH-induced LH accumu-
lation as well as basal LH secretion but might modulate GnRH-induced release from porcine pituitary cells
during early pregnancy.

Supported by the State Committee for Scientific Research (projects: No PBZ KBN-084/P06/2002, No
0206.0805 and 12.610-005-300).
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Zmiany dzien/noc oraz wplyw stanu zapalnego na sekrecje gonadotropin i ekspresje
receptora GnRH w guzowatej czesci przysadki owcy

Day/night changes and the effect of inflammation on the secretion of gonadotropins
and the expression of GnRH receptors in the Pars Tuberalis of ewe

Wojtulewicz K.*, Tomaszewska-Zaremba D., Krawczynska A., Herman A.P.

Instytut Fizjologii i Zywienia Zwierzgt im. Jana Kielanowskiego Polskiej Akademii Nauk, Jablonna;

*k.wojtulewicz@ifzz.pl

Czes¢ guzowata (Pars Tuberalis, PT) wspiera i reguluje aktywnos¢ sekrecyjng komorek zlokalizowanych
w czgéci dalszej. Obecnos¢ w PT komorek wydzielajagcych hormon luteinizujacy (LH) i folikulotropowy (FSH)
oraz komorek wykazujacych ekspresje receptoréw melatoninowych sugeruje udzial PT w sezonowej regulacji
rozrodu. Wczesniejsze prace wykazaly wysoka ekspresje receptoréw mediatorow zapalnych w komorkach
PT, dlatego mozna przyja¢, ze stan zapalny moze wplyna¢ na lokalng sekrecje gonadotropin w tej czgsci przy-
sadki. Celem badan bylo okreslenie wptywu stanu zapalnego na synteze gonadotropin i ekspresje receptora
GnRH w PT owcy, biorgc pod uwage zaréwno status rozrodczy zwierzat, jak i pore doby (dzien/noc).

Przeprowadzono 2 analogiczne eksperymenty na owcach w fazie anestrus (n=24) i w fazie pecherzykowej
cyklu rujowego (n=24). W kazdym eksperymencie zwierzeta podzielono na 2 grupy (n=12) ze wzgledu na
warunki fotoperiodyczne (dzien/noc) oraz dwie podgrupy- zwierzeta kontrolne (n=6) i zwierzeta traktowane
LPS (400 ng/kg; i.v., n=6). Iniekcje NaCl/LPS wykonano odpowiednio 2 godz. po wschodzie lub zachodzie
stonca. W pobranych fragmentach PT za pomocg metody Real-Time PCR oznaczono ekspresje genéw LHJ,
FSHp i GnRHR, natomiast poziom ekspresji bialek tych genéw oznaczono technika Western blot. Analizy
statystyczne przeprowadzono metoda dwuczynnikowej wariancji ANOVA, oraz testem post-hoc Fishera.

Wykazano, ze ekspresja LH w PT zalezy zaréwno od pory doby, jak i statusu rozrodczego zwierzecia.
Stan zapalny hamuje (P<0,05) ekspresje LH w PT tylko w fazie pecherzykowej cyklu rujowego. Stwierdzono,
ze ekspresja genu FSHf w PT jest nizsza w ciggu nocy (P<0,05) niezaleznie od statusu rozrodczego zwierzat,
a stan zapalny nie wplywa na ekspresje tego genu. Stwierdzono, ze stan zapalny hamuje (P<0,05) ekspresje
GnRHR w nocy w fazie pecherzykowej cyklu rujowego.

Uzyskane wyniki wykazaly, ze zardwno ekspresja gonadotropin w PT owcy, jak i jej wrazliwos$¢ na dziala-
nie stanu zapalnego, zalezy od pory doby oraz statusu rozrodczego zwierzecia.
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Czy neurotransmisja sygnatu swiatta w podwzgorzu samca mieszanca $wini domowej
i dzika moze by¢ modulowana poprzez endogenny tlenek wegla?

Is it possible to modulate light neurotransmission in the hypothalamus of male
domestic pig and wild boar crossbred by the endogenous carbon monoxide?

Gilun P"*, Lewicka M.}, Wasowska B.!, Koziorowska-Gilun M.%, Koziot K.?, Koziorowski M.?

UInstytut Rozrodu Zwierzgt i Badarn Zywnosci Polskiej Akademii Nauk w Olsztynie;
*Uniwersytet Warmirisko-Mazurski w Olsztynie;
*Uniwersytet Rzeszowski, Pozawydziatowy Instytut Biotechnologii;
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Celem badan bylo okreslenie wplywu podwyzszonego poziomu endogennego tlenku wegla (CO) we krwi
infundowanej do zyly katowej oka na ekspresje wazopresyny i VIP w strukturach podwzgoérza bedacych cze-
$cig osi siatkdwkowo-podwzgoérzowo-szyszynkowej (RHP) odpowiedzialnej za transmisje sygnatu swiatla.

Badania prowadzono w czasie: dlugiego dnia $wietlnego (czerwiec) oraz krétkiego dnia $wietlnego
(grudzien). W doswiadczeniu wykorzystano 24 dojrzale samce mieszancow dzika i swini domowej. Do zyly
katowej oka infundowano autologiczng krew, naswietlang w celu podniesienia endogennego poziomu CO —
w grupie do$wiadczalnej (n=6), oraz plynu fizjologicznego — w grupie kontrolnej (n=6). Ekspresje wazopre-
syny i VIP badano w obszarach przedwzrokowym (POA), grzbietowym (DH) i brzusznym (VH) podwzgoérza
przy uzyciu metod: Real Time PCR oraz Western blot. Uzyskane wyniki analizowano przy uzyciu jednoczyn-
nikowej analizy wariancji ANOVA (test Kruskal-Wallisa dla grup o rozkladzie nienormalnym).

W POA wykazano:

Wzrost ekspresji VIP w grupie doswiadczalnej w czerwcu na poziomie genu i biatka natomiast w grudniu
wykazano wzrost na poziomie bialka.

Wzrost ekspresji wazopresyny w grupie doswiadczalnej wykazano w grudniu, natomiast w czerwcu zaob-
serwowano spadek ekspresji tego genu w stosunku do kontroli. Na poziomie biatka zaobserwowano spadek
ekspresji wazopresyny w czerwcu.

W DH wykazano:

Wzrost ekspresji genu VIP w grupie do$wiadczalnej obserwowano w czerwcu i grudniu natomiast na
poziomie biatka wykazano wzrost ekspresji tylko w grudniu

Spadek ekspresji wazopresyny na poziomie biatka w grupie doswiadczalnej w grudniu

W VH wykazano:

Spadek ekspresji wazopresyny w grupie doswiadczalnej na poziomie genu i bialka w czerwcu, natomiast
w grudniu wykazano spadek ekspresji tylko na poziomie bialka.

Uzyskane wyniki wyraznie wskazuja na modulujacy wplyw tlenku wegla na ekspresje neurotransmiterow
sygnatu $wiatta w podwzgorzu zwierzat doswiadczalnych. Zmiany w ekspresji badanych czynnikéw bedacych
czescig osi RHP sugeruja rowniez wplyw na inne szlaki regulacyjne biorace swdj poczatek w podwzgdrzu m.
in. 0§ podwzgdrzowo-przysadkows.

Badania finansowane ze srodkéw statutowych Zaktadu Lokalnych Regulacji Fizjologicznych IRZiBZ PAN
w Olsztynie oraz grantu KBN nr NN311100133.
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Tajemnice tozyska

The secrets of placenta

Kankofer M.

Katedra Biochemii, Wydziat Medycyny Weterynaryjnej, Uniwersytet Przyrodniczy w Lublinie;

marta.kankofer@up.lublin.pl

Lozysko to unikalny narzad tworzony tylko na czas cigzy i pozostajacy pod $cista kontrolg zaréwno
ze strony matKki, jak i ptodu. Poszczegdlne etapy tworzenia tozyska oraz jego funkcje obejmujace migdzy inny-
mi wymiane sktadnikéw odzywczych oraz sekrecje biologicznie czynnych zwiazkow sa podobne bez wzgledu
na gatunek i budowe histologiczng chociaz przebiegaja w réznym zakresie i réznych ramach czasowych.

Z biochemicznego punktu widzenia poszczegélne etapy rozwoju fozyska i jego funkcje to zbior reakeji
przebiegajacych bardziej lub mniej cyklicznie obejmujacych czasteczki o charakterze strukturalnym oraz te
biologicznie czynne. Zapis o strukturze i wlasciwos$ciach tych zwigzkéw znajduje sie w DNA, natomiast eks-
presja poszczegolnych genéw pozostaje pod kontrola hormonalng. Wiele z tych zaleznosci wymaga nadal
wyjasnienia.

Duze znaczenie nalezy przypisa¢ profilowi bialkowemu tkanek tozyska, ktéry obejmuje nie tylko czastecz-
ki o charakterze strukturalnym, ale takze substancje biologicznie czynne pelniace role regulacyjna, sygnalowa
czy katalityczna. Lista tych bialek nadal nie jest kompletna. Metabolizm biatek macierzy zewnatrzkomorko-
wej oraz aktywnos¢ metaloproteinaz pozostajace pod kontrola progesteronu stanowig kluczowe procesy nie
tylko implantacji, ale takze oddzialywania na granicy pomiedzy czescig matczyng i ptodowa. Prawidtowa
przebudowa macierzy zewnatrzkomorkowej w czasie cigzy wpltywa na fizjologiczny przebieg cigzy. Wlasciwa
koordynacja aktywnosci biologicznej tych czasteczek odbywajaca si¢ takze z udziatem zwigzkéw o budowie
innej niz biatkowa warunkuje nie tylko prawidtowy rozwdj tozyska, ale takze ptodu.

Nadal bez odpowiedzi pozostaje pytanie o przewidywanie terminu porodu, a tym samym mechanizmoéw
lezacych u podstaw terminacji aktywnosci fozyska. Podobnie biochemiczne reakcje odpowiedzialne za pra-
widlowe odklejanie blon plodowych wymagaja wyjasnienia.

Analiza metabolizmu wszystkich biatek tozyska oraz ich regulacji moga przynies¢ odpowiedzi na pytania
o markery prawidtowego przebiegu cigzy, terminu porodu czy kontroli odklejania tozyska i wyjasni¢ tajem-
nice tozyska.
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Expression of selected genes and proteins in monocultures of different placenta cell lines
and their co-cultures with adrenal H295R cells, reflecting in vitro fetoplacental unit

Ekspresja wybranych genéw i biatek w tozyskowych liniach komérkowych
hodowanych w monokulturze lub kokulturze z nadnerczowa liniag H295R,
odzwierciedlajacych w warunkach in vitro jednostke ptodowo-tozyskowa

Drwal E.*, Rak A., Gregoraszczuk E.L.

Zaktad Fizjologii i Toksykologii Rozrodu; Instytut Zoologii i Badan Biomedycznych,
Uniwersytet Jagielloriski w Krakowie;

*eliza.drwal@doctoral.uj.edu.pl

Our previous study shown cooperation between placental (JEG-3, BeWo, syncBeWo) and adrenal
(H295R) cells in secretion of pivotal pregnancy hormones such as: progesterone (P4), estradiol (E2) and hu-
man chorionic gonadotropin (hCG), suggesting that this models can be useful for study fetoplacental ste-
roidogenesis. In the present study, we characterized expression of steroid receptors (estrogen — ERa/p,
progesterone — PR), aryl hydrocarbon receptor (AhR), cytochrome P450, family 1, member A1 (CYP1A1)
and catechol-O-methyl transferase (COMT) genes and proteins expression in co-culture models and com-
pared results with monocultures.

H295R cells were cultured in 24-well plates, while placental cells on transwell membrane inserts with
0.4 pm pores in separate plates for each cell type for 24 h. After this time, media were removed and inserts
with placental cells were placed into the wells with H295R cells in co-culture medium for the next 24, 48 or
72 h. At the end of culture gene and protein expression were determined by RT-PCR or Western blot. Results
were analysed by two-way ANOVA followed by Tukey’s test.

In all co-culture models the expression of all tested genes and proteins increased with time of culture. There
were no differences between JEG-3 and BeWo in the expression of PR; however, it was higher in BeWo com-
pared to syncBeWo. All models had greater expression of ERa than ERP. AhR expression in JEG-3 and sync-
BeWo was greater than in BeWo. The profiles of CYP1A1 and COMT expression in JEG-3 and BeWo models
were comparable, while greater expression was noted in syncBeWo.

We suggest that the model of JEG-3 or BeWo with H295R, showing high steroidogenic activity, could
be useful for studying endocrine properties of feto-placental unit, while syncBeWo, exhibiting high expres-
sion of AhR, CYP1A1 and COMT could be useful for studying metabolism in human placenta.

Supported partly by 2/2016, Society for Biology of Reproduction and partly by K/ZDS/005404, Jagiellonian
University in Krakow.
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Wplyw miR-125b na ekspresje wybranych genéw docelowych w komérkach
trofoblastu $wini

Effect of miR-125b on the expression of selected target genes in porcine
trophoblast cells

Najmuta J., Nitkiewicz A., Kaczmarek M.M.*

Instytut Rozrodu Zwierzqgt i Badan Zywnosci Polskiej Akademii Nauk, Olsztyn;

*m.kaczmarek@pan.olsztyn.pl

Podczas wczesnej cigzy, w $wietle macicy obecnych jest wiele aktywnych biologicznie molekut wywiera-
jacych wplyw zaréwno na tkanki zarodka, jak i endometrium. Ostatnie badania wskazuja na istotna w tym
okresie role miRNA — krotkich, niekodujacych czasteczek RNA, zdolnych do regulacji ekspresji gendw. Do-
tychczas udalo nam sie zidentyfikowa¢ czasteczki miRNA potencjalnie zaangazowane w procesy towarzysza-
ce wczesnej ciazy, ktore ulegaja zmiennej ekspresji w kolejnych etapach rozwoju zarodka. Do dalszych badan
wyloniony zostal miR-125b, ktoéry uznano za interesujacy ze wzgledu na geny docelowe, ktérych ekspresje
moze regulowag, tj. receptor czynnika hamujacego biataczke (LIFR), receptor interleukiny 6 (IL6R) oraz bial-
ka SCARBI i BCL2. Na modelu in vitro oceniono wplyw miR-125b na ekspresje ww. genéw w komorkach
trofoblastu $wini.

Komorki trofoblastu (n=3, 14.-16. dzien ciazy [DP]) transfekowano miR-125b (25 i 50 nM) oraz se-
kwencja kontrolng (ang. control mimic, CM; 50 nM), w celu okres$lenia ekspresji miR-125b oraz jego genow
docelowych metoda real-time PCR.

Transfekcja spowodowala ponad 2100 i 2500 krotny wzrost ekspresji miR-125b, odpowiednio po zastoso-
waniu dawek 251 50 nM (vs. CM). Zaobserwowano réwniez spadek ekspresji IL6R (50 nM miR-125b vs. CM;
one-way ANOVA P=0,0482), podczas gdy ekspresja LIFR, SCARBI i BCL2 pozostala niezmieniona.

Zwazywszy na role, jaka odgrywa IL6 podczas wczesnej cigzy: 1) stymulujac proliferacje oraz przylega-
nie zarodka $wini in vitro (Blitek i wsp., 2012, Theriogenology), 2) umozliwiajac inwazje trofoblastu u ludzi
(Champion i wsp., 2012, Mol Hum Reprod), a takze bioragc pod uwage obserwowang niska ekspresje IL6R
w 18DP (Blitek i wsp. 2012, Theriogenology), przy jednoczesnym wzroscie poziomu miR-125b pomiedzy
16 a 20 DP (Krawczynski i wsp., 2015, Biol Reprod), wydaje si¢ prawdopodobne, ze miR-125b jest zaanga-
zowany w obnizenie wrazliwosci zarodka na IL6, konsekwentnie regulujac jego zdolnosci przylegania, badz
inwazyjnosc¢.

Praca finansowana ze srodkéw NCN 2014/15/B/NZ9/04932.
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The influence of restricted nutrition of female in periconcepional period on the level
of DNA methylation of the endometrium during the implantation

Wplyw restrykcyjnego zywienia samic w okresie okotozaplodnieniowym na poziom
metylacji DNA endometrium podczas implantacji

Zglejc K.*, Marciniak M., Waszkiewicz E., Kotwica G., Franczak A.

Department of Animal Physiology, Faculty of Biology and Biotechnology,
University of Warmia and Mazury in Olsztyn;

*kamila.zglejc@uwm.edu.pl

Females’ undernutrition during periconceptional period affects transcriptomic profile of the endome-
trium and determines the potential to DNA methylation in the uterus. We found that in consequences in-
trauterine milieu of estradiol-17p during the peri-implantation period may be changed. We hypothesized
that in females fed a restricted diet the level of DNA methylation in the endometrium may be impaired.
The aim of this study was to determine the level of methylation of genes in the endometrium harvested during
the peri-implantation period from gilts fed restricted diet, in which the protein and energy content was re-
duced by 30 % (n = 4) or normal diet (n = 4), according to Norms for Nutrition of Pigs (PL, 1993) during
peri-conceptional period.

We found that down-regulated genes in the endometrium, as a result of restricted diet, are involved
in DNA methylation (DNA (cytosine-5)-methyltransferase 1; DNMT]I), steroid hormones synthesis (type 4
17B-hydroxysteroid; HSD17B(4)), immune response (toll-like receptor 3; TLR3), co-activation of P, recep-
tor (high mobility group box 2; HMGB2) and metabolic homeostasis (adiponectin receptor 1; ADIPORI).
The quantitative Methylation Specific PCR (QMS-PCR) allowed to determine the level of DNA methylation
occurred in promoter regions. We designed primers to distinguish methylated from unmethylated sequences
of DNA in bisulfate-modified DNA. The methylation rate was calculated using the mathematical formula,
C_ =100/[1 + 2T =T D]%. Differences in methylation level between the normal- and the restricted-di-
et-fed gilts were analyzed using Tukey’s HSD for one-way ANOVA.

The gMS-PCR indicated that selected down-regulated genes in the endometrium of normal- and restrict-
ed-diet-fed gilts were partially methylated and unmethylated (approx. 50%:50%). Restricted diet resulted
in decreased (P<0.05) expression of methylated sequence of ADIPORI in the endometrium harvested from
restricted-diet-fed gilts when compare to normal-diet-fed gilts, but did not affect the methylation rate of oth-
er selected genes.

Our results may suggest that down-regulation of selected genes in the endometrium as the results of re-
stricted diet is not correlated with the level of DNA methylation directly.

Supported by the grant PRELUDIUM no. 2015/19/N/NZ9/02428 funded by National Science Centet, Poland.
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Lineage-specific transcription factors expression during development
of trophectoderm in rabbit embryos

Ekspresja specyficznych dla danych linii komérkowych czynnikéw transkrypcyjnych
podczas rozwoju trofektodermy w zarodkach kroélika

Barlowska K."*, Madeja Z.E.?, Pawlak P, Piliszek A.!

!Institute of Genetics & Animal Breeding of Polish Academy of Sciences, Jastrzebiec;
’Department of Genetics and Animal Breeding, Poznan University of Life Sciences, Poznar;

*k.barlowska@ighz.pl

The trophectoderm (TE) is the first differentiated cell line in mammalian embryogenesis. During sub-
sequent development TE forms the embryonic part of the placenta, which is a unique structure that pro-
vides environment for a fetal development. Disorders in the development of the trophectoderm inhibit
the development of the embryo. However, there are interspecies differences. That is why research in the field
of developmental biology, requires studies on different species. The mechanism of the differentiation of tro-
phectoderm is associated with the polarization of the embryo and the activation of appropriate signaling
pathways. Transcription factors present from the onset of TE differentiation in the mouse embryo are Cdx2,
Gata3 and Eomesodermin (Eomes), while transcription factors associated with the inner cell mass (ICM)
and pluripotency are Nanog, Oct4, Sox2. Cdx2 is already present at the 8-cell stage, and Gata3 and Eomes at
the 16-cell stage in the mouse embryo, and all these factors are detected in all TE cells in the mouse blastocyst.
The aim of the study was to analyze the expression and localization of lineage-associated transcription factors
(previously identified in the mouse) during trophectoderm specification in the rabbit embryos.

The embryos used in the study (n = 40) were flushed in vivo at appropriate stages (morula: E2.0, E3.0;
blastocyst: E3.5, E4.0, E4.5, E5.0), fixed, stained with antibodies (immunostaining) and examined by confocal
microscopy.

The results of the present study show, that in the rabbit embryo Cdx2 starts to be visible in early blas-
tocyst stage in single TE cells, and later is detectable in all TE cells in sorted rabbit blastocyst. In the rabbit
E3.5 embryos, Gata3 and Eomes were not detected, while most of the cells (including TE) expressed Oct4.
Gata3 was first observed in E4.5 embryos and at E5.0 was expressed in all TE cells. The rabbit embryos seem
to form blastocyst without expression of transcription factors associated with TE in the mouse embryos
(Cdx2, Gata3, Eomes). In the rabbit E4.0 embryos, Oct4 is present in all cells of the trophectoderm, which
can suggest that rabbit TE may remain pluripotent to the late blastocyst stage.

In summary, there are significant differences in the expression of these factors between mouse and rabbit
embryos and mechanism specifying TE has to be further studied.

This work is supported by National Science Centre (NCN) grant number 2011/03/D/NZ3/03992 and Leading
National Research Centre (KNOW), Scientific Consortium “Healthy Animal — Safe Food”.

67



SESJA 1. DEVELOPMENTAL POTENTIAL OF GAMETES AND EMBRYOS

P_002

Expression of enzymes involved in the synthesis of prostaglandin E, in the early
and late cleaved bovine embryos at different stages of preimplantation development

Ekspresja enzymow zaangazowanych w synteze prostaglandyny E, we wczesnie
i pdzno dzielacych sie zarodkach bydlecych w réoznych stadiach przedimplantacyjnego
rozwoju

Boruszewska D.*, Grycmacher K., Kowalczyk-Zieba I., Sinderewicz E., Staszkiewicz J., Woctawek-Potocka I.

Institute of Animal Reproduction and Food Research of Polish Academy of Sciences, Olsztyn;

*d.boruszewska@pan.olsztyn.pl

Prostaglandin E, (PGE,) plays an important role in early embryo development and the establishment
of pregnancy in the cow. The aim of the study was to investigate the mRNA expression of enzymes involved
in the synthesis of PGE, in the bovine embryos.

Real-time PCR was used to examine the expression of enzymes involved in PGE, synthesis: prostaglandin
endoperoxide synthase 2 (PTGS2) and prostaglandin E synthases: microsomal PGESs (mPGES-1, mPGES-2)
and cytosolic PGES (cPGES) in morulas, early, developed, expanded and hatched blastocysts, derived from
good and poor quality oocytes (early and late cleaved embryos, 6 replicates in each group). The good quality
embryos cleave early — till 30 h post-fertilization, whereas embryos with poor quality cleave 6 h later. Ob-
tained data were analyzed using two-way ANOVA test (GraphPad PRISM 6.0. Software).

We found the dynamic changes in mRNA abundance for all analyzed enzymes in the early and late
cleaved embryos at examined stages (morulas and blastocysts) of their in vitro preimplantation development.
The mRNA level of PTGS2 was significantly higher in expanded grade C and hatched blastocysts compared
to other analyzed types of blastocysts from the late cleaved group. Moreover, we showed significantly higher
PTGS2 expression in the expanded grade C and hatched blastocysts from late than early cleaved embryos.
In turn, mRNA abundance of mPGES-1 at morula stage was significantly higher in late cleaved group type C
than in type A. In type C morulas we also found higher mRNA expression of mPGES-2 from late than early
cleaved embryos. There was higher mRNA expression of mPGES-2 in expanded type C blastocysts compared
to all analyzed stages of early cleaved embryos except the early type C blastocysts. The level of cPGES tran-
scripts was higher in early types A and B, developed type C as well as expanded types B and C blastocysts
from late than early cleaved embryos.

Summarizing, the conducted research accounts for dynamic changes of mRNA levels for enzymes in-
volved in PGE, synthesis during early stages of embryo development, displaying different expression profiles
in early versus late cleaved embryos.

Supported by Polish National Science Centre: 2014/13/N/NZ9/03924.
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Zroznicowanie dystrybucji selenu i obrazu morfologicznego plemnikow: poréwnanie
glowy, trzonu i ogona najadrzy dzikow (Sus scrofa L.)

Epididymal differences in selenium distribution and morphological patterns of wild
boar (Sus scrofa L.) spermatozoa: a comparison of the head, corpus and cauda regions

Gaczarzewicz D."*, Udata J.!, Bakowska M.!, Pilarczyk B.!, Tomza-Marciniak A.', Blaszczyk B.!,
Stankiewicz T.!, Piasecka M.?

'Zachodniopomorski Uniwersytet Technologiczny w Szczecinie;
*Pomorski Uniwersytet Medyczny, Szczecin;

*dariusz.gaczarzewicz@zut.edu.pl

Celem badan bylo okreslenie stezenia selenu w jadrach i najadrzach dzikéw (Sus scrofa L.) oraz analiza
zmian morfologicznych plemnikéw w poszczegolnych segmentach najadrza.

Material do badan pozyskano od 16 samcow (wiek 2—4 lata) odstrzelonych w okresie od listopada 2011 r.
do marca 2012 r. na terenie wojewodztwa zachodniopomorskiego. Zawarto$¢ Se w homogenatach tkanko-
wych jader oraz glowy, trzonu i ogona najadrzy (uwzgledniajac narzady prawej i lewej strony ciala) oznacza-
no metoda spektrofluorymetryczng z wykorzystaniem 2,3-diaminonaftalenu (DAN). Do analizy morfologii
plemnikow najadrzowych zastosowano barwienie negatywowe (roztworem nigrozyny) przeprowadzajac oce-
ne plemnikéw z uwzglednieniem proksymalnej i dystalnej czgsci ogona najadrzy.

W badaniach nie stwierdzono istotnych statystycznie rdznic w zawartoéci Se w jadrach i segmentach
najadrzy pomiedzy lewa i prawg strong ciata oraz pomiedzy stezeniem Se w narzadach mltodszych i starszych
samcow (odpowiednio do 3. i >3. roku zycia). W jadrach s$rednie stezenie Se wynosilo 0,33 + 0,06 pgxg
' m.m. Zblizong koncentracje Se wynoszacg $rednio 0,25 £ 0,111 0,25 + 0,06 pgxg' m.m. odnotowano odpo-
wiednio w glowie i trzonie najadrzy. W ogonie najadrzy stezenie pierwiastka bylo istotnie wyzsze (P<0.01 vs
glowa oraz trzon narzadu) i wynosito 0,36 + 0,11 pgxg' m.m. We wszystkich analizowanych segmentach
najadrzy, przy duzej zmiennosci osobniczej, zaobserwowano znaczny udzial plemnikéw wykazujacych zmia-
ny w budowie morfologicznej. W glowie najadrzy nie stwierdzono obecnosci prawidtowych morfologicznie
gamet, natomiast w dystalnej czg¢sci ogona ich udzial wynosil $rednio 20,69 + 9,66%. Ponadto, w dystalnych
przewodach najadrzy wzrastat odsetek plemnikéw z prawidtowym akrosomem.

Analiza wystepowania oraz rodzaje zaobserwowanych zmian morfologicznych plemnikéw wskazuja na
zachodzace procesy morfologicznego réznicowania plemnikéw podczas ich przemieszczania si¢ przez po-
szczegolne segmenty najadrza dzikow, co moze mie¢ zwigzek z rézng dystrybucja Se w narzadzie.
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Influence of the prostatic fluid on spermatozoa recovery from the canine cauda
epididymis and its survival at 4°C — preliminary results

Wplyw plynu prostaty na odzysk plemnikow z ogona najadrza psa i ich przezywalnos¢
w temperaturze 4°C — badania wstepne

Mlynarczyk A., Konieczna K., Kochan J., Nowak A., Mfodawska W.*

Institute of Veterinary Sciences, University of Agriculture in Krakow;

*rzmlodaw@cyf-kr.edu.pl

After the sudden death of animals of high genetic value or routine castration, the cauda epididymis rep-
resents one of the major sources of spermatozoa which can be frozen and used for in vitro embryo production
many years later. The aim of the study was to use the prostatic fluid (PF) to optimize the protocol for obtaining
sperm from the canine cauda epididymis and assess its effect on sperm recovery, motility and viability at 4 °C.

The cauda epididymis obtained after castration of 8 dogs and PF from 4 ejaculates of different fertile dogs
were used in the study. One cauda epididymis from each pair was placed in 1 ml of PE, the second in Tris
extender with 10% PF. Sperm suspensions were collected after incision and the procedure was repeated. After
evaluating sperm cells count the semen was placed in equal portions into 3 test tubes. Each sample was filled
up to 3 ml to obtain certain PF concentration: 10%, 50% or 100% and stored at 4 °C. Sperm motility and vi-
ability (using YO-PRO-1/PI staining) were estimated at collection and every 24 hours, until <10% of sperm
in the sample exhibited progressive motility (PM). ANOVA followed by Tukey’s test were used for statistical
analysis.

It was found that the use of PF to obtain sperm from the canine cauda epididymis enables recovery
of a greater number of gametes as compared to Tris extender with 10% PF (avg. 267.913 x 10°vs 172.225 x
10° spermatozoa/ml, respectively; P<0.01) and has a positive effect on sperm motility at collection. However,
after the 2nd day of storage in 100% PF, the percentage of PM and viable sperm was significantly lower than
in Tris extender with 10% or 50% PE.

To sum up, the prostatic fluid can be used to obtain spermatozoa from the canine cauda epididymis but
undiluted PF is not recommended for short-term storage due to its negative effect on sperm motility and vi-
ability. Further research is needed to determine the dose of PF optimal for storage of dog epididymal sperm
at4°C.

Financed from DS 3208.
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Bone morphogenetic protein-15 (BMP-15) and follicle-stimulating hormone (FSH)
in the dominant and atretic ovarian follicles of cows

Biatko morfogenetyczne kosci-15 (BMP-15) i hormon folikulotropowy (FSH)
w dominujacych i atretycznych pecherzykach jajnikowych krow

Moscicki W.*, Blaszczyk B., Stankiewicz T., Udala J., Gaczarzewicz D.
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The correct course of folliculogenesis is conditioned by complex internal control mechanisms which,
with systemic signals, influence the recruitment, selection and development of follicles to the ovulatory stage.
More advanced stages of follicular development depend on properly functioning endocrine signals, especial-
ly pituitary gonadotropins like follicle-stimulating hormone (FSH), which interact with numerous locally
synthesized factors. These factors include, among others bone morphogenetic protein-15 (BMP-15). There-
fore, the aim of this study was to determine and compare FSH and BMP-15 concentrations in the dominant
and atretic follicles in cows of different ages.

The experiment was performed on 46 multiparous cows (2-18 years old). These females were slaughtered
in a local slaughterhouse and were previously used for reproduction on a dairy farm. Only one ovary was
allocated with large follicle (12-20 mm in diameter). Classification of ovarian follicles was performed after
calculation of 17f-estradiol/progesterone ratio (E,/P,) and evaluation of the corpus luteum stage. Dominant
follicles (n=18), pre-ovulatory follicles (n=14) and atretic follicles (n=14) were identified. Samples of blood
were taken from each cow. Each cow was assigned one fluid sample and a corresponding serum sample.
BMP15, FSH, P, and E, concentrations were determined in the samples. Statistical analyses were conducted
using the STATISTICA version 7.1.

The highest concentration of BMP-15 was noted in the atretic follicles and it was significantly higher than
in the dominant follicles (P<0.05). FSH concentration did not significantly differ between the groups of fol-
licles. In younger cows, BMP-15 and FSH concentrations in follicles and serum were significantly lower than
in older cows (P<0.01).

The results indicate that the concentration of BMP-15 and FSH depends on the status of the follicles
and the age of the animals.
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The apoptosis in parthenogenetic blastocysts of pig and cattle

Apoptoza w partenogenetycznych blastocystach swini i bydia

Pawlak P., Madeja Z.E., Lechniak-Cieslak D., Warzych E.*

Department of Genetics and Animal Breeding, Poznan University of Life Sciences, Poznan;
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Apoptosis is a gene-directed biological process, which leads to self-controlled cell death without inflam-
mation. It plays an important role in embryo growth by controlling elimination of genetically incompetent
cells (e.g., EGA failure, chromosome abnormalities). Although apoptosis is described as favorable for embryo
quality, the borderline threshold beyond which this process becomes detrimental to embryo development has
not yet been identified. Therefore, the aim of our study was to evaluate apoptosis and expression of apoptosis
related genes in parthenogenetic (PA) embryos, a known model for derivation of the embryonic stem cells
lines.

In the present experiment, apoptotic blastomeres have been detected with TUNEL according to the pro-
ducer’s recommendation (Promega), in bovine and porcine parthenogenetic blastocysts. Oocytes matured
in vitro were activated with Ionomycin followed by 6DMAP treatment and cultured for 7-9 days in NCSU23
(porcine) or SOF (bovine) media. Statistical analyses were performed with IBM SPSS Statistics 24.0 (Kolm-
ogorov-Smirnov test, apoptotic index with chi-square and Z test).

Only 20% of porcine blastocysts contained apoptotic blastomeres, whereas apoptotic cells were detected
in all of the analyzed bovine embryos. The average apoptotic index (AI) was significantly lower in porcine
(0.01%) than in bovine (12.5%; P<0.001) embryos. Moreover, IVP bovine embryos show similar Al to PA
(4.0-10%), in contrast to porcine IVP blastocysts, where Al is higher than in PA blastocysts (6-16%).

The observed species-specific differences in apoptosis in PA embryos may indicate putative disturbed
pathways of apoptosis in porcine blastocysts. In order to provide data for proper interpretation of the ob-
served discrepancies, analysis of mRNA expression of selected genes regulating apoptosis (e.g., Bax, Bcl2, Bak,
Caspase 3) is currently in progress.

Supported by statutory fund (No 508.534.00.0), Poznan University of Life Sciences, Poland.
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Follicular fluid during in vitro maturation of porcine oocytes affects the yield, quality
and gene expression of day-7 parthenogenetic blastocysts

Wplyw dodatku ptynu pecherzykowego w pozywce do dojrzewania in vitro oocytow
swini domowej na potencjal rozwojowy i ekspresje genow partenogenetycznych
zarodkow w stadium blastocysty

Pawlak P.*, Warzych E., Maciejewska E., Madeja Z.E., Lechniak-Cieslak D.
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The standard IVM medium for porcine oocytes has been routinely supplemented with follicular fluid
(FF). This approach allows to perform the oocyte maturation in variable but controlled conditions depending
on the FF origin. We have shown that fatty acid (FA) profiles of FF from prepubertal (P) and cyclic (C) gilts
differ significantly and may influence oocyte quality. The FF from C gilts contains significantly more SFA as
well as palmitic, stearic, oleic and linoleic fatty acids. Therefore, the aim of this study was to analyze the effect
of FF from P and C gilts on quality of oocytes and day-7 parthenogenetic blastocysts.

Four groups of COCs (from P and C gilts matured in NCSU23 with FF of either P or C origin) were chem-
ically activated and cultured to the blastocyst stage (7dpa). The effect of FF was expressed by the transcript
level of 8 genes related to fatty acid metabolism in oocytes and blastocysts. Statistical analyses were performed
with IBM SPSS Statistics 24.0 (Kolmogorov-Smirnov, Kruskal-Wallis and Mann-Whitney tests).

Significant differences were observed in mRNA expression of 3 genes (ACACA, SCD, FADS2) between
P and C oocytes matured in the autologous FF (P<0.05). No differences were noticed in the transcript lev-
els of the remaining 5 genes (FADS1, ELOVL2, ELOVLS5, FASN, PLIN2). The effect of the FF origin became
evident at the blastocyst stage. The FASN, SCD and FADSI gene expression was significantly lower (P<0.05)
in blastocysts originating from P oocytes matured in the autologous FF compared to the other 3 groups.
Maturation of P oocytes with heterologous FF resulted in P blastocysts characterized by mRNA expression
similar to that of C blastocysts displaying a similar mRNA level regardless the FF origin.

We assume that distinct fatty acid profiles in FF used for IVM, in a more pronounced way influences
the quality of less competent P oocytes known as more susceptible to culture conditions. On the other hand,
the quality of more competent oocytes of C gilts is not influenced by the FF origin.

Funding — MNiSW grant no 0051/1P1/2013/72.
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Mechanism of epiblast and primitive endoderm differentiation
in preimplantation rabbit embryos

Mechanizmy réZnicowanie epiblastu i endodermy pierwotnej
w przedimplanatacyjnych zarodkach kroélika
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During preimplantation development of mammalian embryos two consecutive cell fate decisions lead to
differentiation of three distinct cell lineages: pluripotent epiblast (Epi), and extraembryonic primitive endo-
derm (PrE) and trophectoderm (TE). The formation of these lineages is necessary for the subsequent devel-
opment of conceptus in utero. These processes have been extensively studied in the mouse, but little is known
about this mechanism in other mammalian species. Here we present stage-by-stage analysis of the specifica-
tion of the Epi and PrE during preimplantation development of the rabbit embryo.

The embryos developed in vivo (n=216) have been collected at different timepoints (E2.0-E6.0) and an-
alyzed for mRNA expression (QPCR) or localization (immunofluorescence) of lineage-specific transcription
factors. Rabbit embryos were also cultured in vitro up to blastocyst stage (n=76) in the presence of FGF4 or
ERK inhibitor (ERKi), to uncover the role of FGF/ERK pathway in PrE/Epi specification.

We observed expression of Sox2 exclusively in Inner Cell Mass (ICM) and Epi lineage in all of the ex-
amined embryos, and expression of Nanog in both ICM and TE up to 4 days post coitum. PrE-associated
transcription factor Sox17 was also presented in ICM only, while Gata6 was expressed in ICM, presumptive
PrE and TE lineage. Our data further suggest that reciprocal repression of GATA6 and NANOG might not
be essential for initiation of PrE versus EPI specification in the rabbit. Our functional studies of FGF/ERK
signaling show decreased number of ICM cells after ERKi treatment, and indicate that FGF/ERK inhibition
is not sufficient to sustain naive pluripotency in the rabbit epiblast.

These results suggest differences in PrE versus EPI specification and in mechanisms regulating pluripo-
tency between different mammals.

Supported by National Science Centre (NCN) grant number 2011/03/D/NZ3/03992 and Leading National Re-
search Centre (KNOW) Scientific Consortium “Healthy Animal — Safe Food”.
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Wplyw saponin na morfologie nabtonka przewodu najadrza szczurow
z cukrzyca indukowana streptozotocyna

Effect of saponins on epithelial morphology of epididymis in streptozotocin-
induced diabetic rats

Rzeszotek S.*, Misiakiewicz-Has K., Pilutin A., Kolasa-Wolosiuk A., Wiszniewska B.

Katedra i Zaktad Histologii i Embriologii, Pomorski Uniwersytet Medyczny w Szczecinie;

*sylwia.rzeszotek@pum.edu.pl

Cukrzyca, jako choroba ogdlnoustrojowa oddzialuje réwniez na uklad plciowy mezczyzny. Do zwigzkow
pochodzenia roélinnego, ktérym przypisuje si¢ wlasciwosci przeciwcukrzycowe naleza saponiny (SAP). Ce-
lem badan bylo okreslenie wptywu saponin na zmiany zwigzane z indukowang streptozotocyng cukrzyca,
wystepujace w obrebie nablonka wyscielajacego przewdd najadrza szczura.

Badania przeprowadzono na szczurach szczepu Sprague Dawley. Zwierzeta podzielono na 4 grupy liczace
po szes¢ osobnikow. Zwierzeta mialy staly dostep do karmy wysokotluszczowej. Po 2 miesigcach dwie grupy
nastrzyknieto streptozotocyng (D1STZ) (30 mg/kg m.c.), przy czym grupie drugiej (D2STZ+SAP) wiaczono
do diety saponiny (100 mg/kg m.c.). Dzienna dawka saponin zostala ustalona na podstawie literatury (Watcho
i wsp., 2017, BMC Complement Altern Med.; Patel i wsp., 2012, ] Young Pharm). Zwierz¢tom z grupy kontrol-
nej 1 (K1) podano bufor cytrynianowy, druga grupe kontrolng suplementowano saponinami (K2SAP). Oce-
ne morfologiczng prowadzono na skrawkach najadrzy barwionych metodg PAS. Pomiar wysokosci nabtonka
najadrza wykonano przy uzyciu programu LAS v4.4. Reakcje IHC wykonano z zastosowaniem przeciwcial
skierowanych przeciwko E-kadherynie, koneksynie 43 oraz winkulinie, biatkom uczestniczacym w tworze-
niu polaczen miedzykomoérkowych.

W nablonku najadrza odnotowano zmiany tylko w poziomie ekspresji E-kadheryny. Wyrazny spadek
intensywnosci reakcji barwnej wykazano w grupie STZ w poréwnaniu z K1. W grupie STZ+SAP odnotowa-
no natomiast wzrost ekspresji E-kadheryny, w poréwnaniu z grupa STZ. Stwierdzono wyzsza o okoto 15%
liczbe komorek halo w grupie STZ w poréwnaniu z K1, a dodatkowo w grupie STZ+SAP spadek liczby tych
komorek o okoto 10%, w odniesieniu do STZ. Wykazano tez zmniejszenie wysoko$ci nablonka najadrza
u szczuréw cukrzycowych, a takze zmniejszenie ilosci substancji PAS-pozytywnej w cytoplazmie w poréw-
naniu z K1.

Podsumowujac, cukrzyca ma negatywny wplyw na morfologi¢ komérek nablonka, powodujac zmiany
w ekspresji E-kadherynie, wysokosci nabtonka, liczby limfocytéw srédnablonkowych oraz gromadzenia wy-
dzieliny. Analiza wstepna sugeruje, ze saponiny moga cze$ciowo niwelowac skutki dtugotrwatej hiperglikemii.

Praca finansowana ze srodkow statutowych.
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Waiting for sperm does not pay off. Effects of postovulatory aging on developmental
potential of mouse oocytes

Nie warto czekac¢ na plemnik: wplyw starzenia poowulacyjnego na potencjat
rozwojowy oocytow myszy

Sabat D.K., Szpila M., Kielbasa A., Brouze M., Przychodzka A., Prokurat K., Szczepanska K., Ajduk A.*

Department of Embryology, Faculty of Biology, University of Warsaw, Warsaw;

*aajduk@biol.uw.edu.pl

Postovulatory aging occurs between ovulation of oocytes and their fertilization. It has been known that
aged oocytes have lower developmental potential. We wished to explore how postovulatory aging affects
physiology of mammalian oocytes on a molecular level.

In our experiments we used mouse oocytes and subjected them to postovulatory aging in in vitro or
in vivo conditions for 9 or 25 hrs. In our analyses we applied numerous techniques of molecular and cell biol-
ogy, including microarrays and qPCR, time lapse imaging and immunofluorescence staining (depending on
the experiment, N ranged from 20 to 100 oocytes for each experimental group). This approach allowed us to
examine a wide spectrum of potential aging effects.

We have shown that postovulatory aging significantly downregulates expression of many genes, including
those involved in energy metabolism, cytoskeleton and cell cycle. This change in gene expression is reflected
by the phenotype of aged oocytes and embryos obtained from those oocytes — they display lower mitochon-
drial activity, cytoskeletal aberrations and altered dynamics of the cell cycle. Moreover, postovulatory aging
modifies pattern of Ca** oscillations triggered in the oocyte by fertilization: they tend to occur with higher
frequency but have lower amplitude than those in freshly ovulated oocytes. This correlates with a decreased
amount of Ca** stored in the endoplasmic reticulum. Most interestingly, postovulatory aging occurs differ-
ently in oviducts than in in vitro culture: in vivo conditions affect oocyte’s physiology much more severely.

In summary, we have shown that postovulatory aging deregulates many aspects of oocyte physiology:
energy metabolism, Ca** homeostasis, cytoskeleton functionality and cell cycle progression. All these alter-
nations lead to decreased developmental potential of the resulting embryos.

The work has been financed by the Homing-plus grant (HOMING PLUS/2011-4/1) from the Foundation for Polish
Science and by Sonata grant (UMO-2012/07/D/NZ5/04301) from the National Science Centre (Poland) to AA.
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Ekspresja kwasu lizofosfatydowego (LPA) oraz markerow jakosci oocytu
w kompleksach oocyt-komorki wzgorka jajonosnego u krowy zalezy od rodzaju
pecherzyka jajnikowego

Expression of lysophosphatidic acid (LPA) and oocyte quality markers in cumulus-
oocyte complexes in bovine depends on the type of ovarian follicle

Sinderewicz E., Staszkiewicz J.*, Grycmacher K., Boruszewska D., Kowalczyk-Zigba I., Woctawek-Potocka I.

Instytut Rozrodu Zwierzgt i Badan Zywnosci Polskiej Akademii Nauk, Olsztyn;

*j.staszkiewicz@pan.olsztyn.pl

Kwas lizofosfatydowy (LPA) jest prostym fosfolipidem zaangazowanym w procesy fizjologiczne i pato-
logiczne w réznych typach komorek. LPA ulega ekspresji w ukladzie rodnym krowy, w tym w pecherzyku
jajnikowym oraz kompleksie oocyt-komorki wzgdrka jajonosnego (COC). Celem badan byto okreslenie czy
ekspresja LPA oraz markerow jakosci oocytu w kompleksach oocyt-komdrki wzgérka jajonosnego jest zalez-
na od typu pecherzyka jajnikowego krowy.

Z pecherzykow jajnikowych pobrano COCs oraz ptyn pecherzykowy. Na podstawie stosunku koncen-
tracji E,:P, w plynie pecherzykowym, pecherzyki zostaty sklasyfikowane na zdrowe, przej$ciowe i atretyczne.
W kompleksach oocyt-komoérki wzgorka jajonosnego, pochodzacych z trzech grup pecherzykoéw, zbadano
ekspresje mRNA receptoréow LPA — LPARI-4, enzymow uczestniczacych w syntezie LPA — autotaksyny
(AX) i fosfolipazy A, (PLA,) oraz markeréw jakosci oocytu — biatko morfogenetyczne kosci 15 (BMP15),
czynnik wzrostu i réznicowania 9 (GDF9), folistatyna (FST), katepsyny B i Z (CTSB, CTSZ) metoda Real-Ti-
me PCR z zastosowaniem sond Taq Man. Wyniki analizowano z zastosowaniem jednoczynnikowej analizy
wariancji ANOVA.

Wykazano ekspresje mRNA receptoréw LPA i enzymdéw zaangazowanych w synteze LPA w COC po-
chodzacych z wszystkich typoéw pecherzykow jajnikowych (n=8). Poziom ekspresji mRNA tych receptorow
i enzymow jest zalezny od typu pecherzyka jajnikowego. Najwyzsza ekspresje LPARs odnotowano w peche-
rzykach zdrowych, a najnizsza w atretycznych. Sposrod czterech receptoréw najwyzsza ekspresje wykazano
dla LPAR2. AX charakteryzowata znacznie wyzsza ekspresja w zdrowych pecherzykach, w stosunku do PLA..
Wykazano takze ekspresje mRNA markeréw jakosci oocytu zalezng od typu pecherzyka jajnikowego. Ekspre-
sja GDF9 i BMP15 byla najwyzsza w zdrowych pecherzykach.

Uzyskane wyniki sugeruja, ze rodzaj pecherzyka jajnikowego determinuje jako$¢ pochodzacego z niego
oocytu.

Praca finansowana ze srodkéw Narodowego Centrum Nauki (grant 2012/05/E/NZ9/03480).
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Morphokinetical analysis of preimplantation mouse embryo development by Time
Lapse Monitoring (TLM) as a new animal model for experimental embryology

Analiza morfokinetyki rozwoju preimplantacyjnego zarodkéw myszy poprzez
Monitoring Rozwoju Zarodkowego (TLM) jako nowy model zwierzecy w embriologii
eksperymentalnej

Sokotowski G."*, Faundez R.?, Niwiniska A.?, Sandowska-Markiewicz Z.!, Gajewska M.!, Swiderek W23,
Woszczynski M., Wojcik-Trechcinska U.!, Ostrowski J.!, Gajewski Z.>
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University of Life Sciences, Center for Biomedical Research (CBB-SGGW), Warsaw;
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The aim of the study was to evaluate the preimplantation developmental potential of mouse embryos
from different strains, using Time Lapse Monitoring (TLM). The morphokinetical analysis of good quality
mouse embryos can provide a new animal model in experimental embryology.

A total of 400 embryos were collected from 64 female mice, 8 per each strain (8-10 weeks old). 129/SvW,
A.CA/W, AKR/W, BN/aW, C57BL/6W, C57BL/10W, C3H/W, C3H"*/W female mice were superovulated,
mated and euthanized, according to the standard breeding procedures. Embryos were flushed from oviducts,
cultured for 120 hours in three gas atmosphere incubator. The morphokinetic assessment was performed us-
ing the Primo Vision TLMED System (Vitrolife, Sweden): 25 morphokinetic parameters were used (16 points
from the 1* cleavage to the expanding blastocyst, cleavage durations, interval periods, fragmentation and de-
generation). Statistical evaluation was performed using Statistica 13.1 PL.

Mouse strains have different embryo developmental potential. Timing and durations of 2" and 3™ cleav-
ages in relation with 1* cleavage of good quality embryos were significantly different: over 2-times shorter,
and 4-times less fragmentation than bad quality embryos. The morphokinetic model of mouse embryo devel-
opment was based on the medians time of cleavages from 2™ cleavage to expanding blastocyst stage in relation
with 1% cleavage. It was estimated (ROC and survival analysis) optimal time intervals for reaching the second
(1150-1465 min) and third (1820-2635 min) division of embryonal development. Embryos reaching a par-
ticular stage of development in the estimated time intervals optimal for embryonic development, more likely
(10-times) reach the stage of expanding blastocyst than embryos outside these time intervals.

The 2 and 3™ cleavage may serve as a prognostic factor for early evaluation of the embryo development
potential.

Supported by Grant no. SN/GW02/2015 The Maria Sklodowska-Curie Oncology Center and Institute.
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Influence of the oxygen level and protein components on differentiation of first cell
lines in rabbit preimplantation embryos during in vitro culture

Wplyw poziomu tlenu i komponentow biatkowych na réznicowanie sie pierwszych
linii komoérkowych w przedimplantacyjnym zarodku krélika w warunkach hodowli
in vitro

Stachowiak A."*, Modlinski J.A.!, Duszewska A.M.%, Greda P2, Piliszek A.!

!Institute of Genetics and Animal Breeding of the Polish Academy of Sciences, Jastrzebiec;
*Warsaw University of Life Sciences, Warsaw;

*a.stachowiak@ighz.pl

Early stages of mammalian embryo development are the time of major metabolic activity which supports
events such as embryonic genome activation and essential morphological changes. It is also a time when
differentiation of the first cell lineages — epiblast (EPI), primitive endoderm (PrE) and trophectoderm (TE)
occurs. Proper differentiation and segregation of these lines play a key role in further development. Errors
in this process can result in development suppression and embryo mortality at the implantation stage. Opti-
mal embryo growth, viability and metabolism are strongly related to culture conditions. It is considered that
in vitro embryo culture requires conditions similar to physiological. Although rabbit preimplantation embryo
culture conditions are well studied, significant differences in embryo physiology and morphology between
in vivo and in vitro culture are still observed.

In our study we compared the outcomes of in vitro culture (1) in different oxygen levels (5% and atmo-
spheric) and with (2) addition of different protein components (FCS, BSA, KRS) to evaluate their influence
on rabbit preimplantation development. The embryos (n=30, for each group) were cultured up to expanded
blastocyst stage (6 dpc) in RDH medium, and then fixed and scored for cell number and development of cell
lineages by immunofluorescence and confocal microcopy.

Cell number of specific cell lineages and their proper differentiation were based on localisation of lin-
eage-specific transcription factors such as CDX2 for TE, SOX2 for EPI, and SOX17 for PrE. Our results show
that decreased levels of oxygen (5%) during in vitro culture result in increased cell number in the embryo,
including embryonic lineages (EPI), and that in vitro culture in RDH media adversely affects TE lineage spec-
ification, indicated by altered and incomplete expression of CDX2 in TE cells.

In summary, in vitro culture conditions affect embryo development and lineage specification in rabbit
embryo.

Supported by KNOW — The Leading National Research Centre, Scientific Consortium ,,Healthy animal- safe food”.

79



SESJA 1. DEVELOPMENTAL POTENTIAL OF GAMETES AND EMBRYOS

P_014

Apoptosis in preimplantation mouse embryos: analysis of the possible
inducing factors

Apoptoza w przedimplantacyjnym zarodku myszy: analiza mozliwych
czynnikow indukujacych

Winiarczyk D.*, Modlinski J.A., Piliszek A.
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Apoptosis is a process of physiological cell suicide which is genetically programmed (“intracellular death
program”). During apoptosis chromatin undergoes condensation and aggregation near nuclear membrane,
followed by cytoplasmic shrinkage and fragmentation of the nucleus. These events are usually preceded
by DNA degradation to segments corresponding to the length of the nucleosome (180-200bp). It is assumed
that every cell has the potential ability to enter the path of apoptosis. This is a naturally occurring phenome-
non also in preimplantation embryos. However, our observations, supported by literature data, suggest that
apoptosis in the mouse does not occur until mid-blastocyst stage (first six cell cycles). To confirm this, we in-
vestigate regulation of apoptosis initiation timing in embryonic development — specifically, whether it is re-
lated to time of fertilization, cell number, nucleo-cytoplasmic (N/C) ratio or is it stage specific?

To answer this question we performed a series of micromanipulations on 2 cell embryos (n=220; to un-
couple these naturally related characteristics) creating “half“ embryos, 4N and 2N/4N chimeric embryos.
Morulae, early and late blastocysts were analysed for the localization of phosphorylated Histone H2AX (to
detect dsDNA breaks) and cleaved caspase 3 (apoptosis executioner enzyme) by immunofluorescence on
confocal microscope.

Although our manipulations resulted in developmental events such as compaction and cavitation being
initiated in embryos with lower (or higher) cell number compared to control (unmanipulated embryos),
apoptosis still occurred only at blastocyst stage in manipulated and control group.

Therefore, our results indicate that caspase activation and apoptosis initiation in the mouse embryo
are related to the strictly defined stage of development (blastocyst) and are independent from cell number
in cleaving embryos and resulting blastocyst and N/C ratio.

Supported by KRP /KNOWO01/2015/01/DAW WIN grant wewnetrzny.
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Ultrastructural analysis of spermiogenesis in myosin VI-deficient mice

Analiza ultrastrukturalna spermiogenezy u myszy pozbawionych miozyny VI

Zakrzewski P."*, Redowicz M.].2, Buss E?, Lenartowska M.!
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Myosin VI (MVI) has been implicated in different cellular processes, including clathrin—mediated endo-
cytosis, Golgi organization and secretion, basolateral targeting and sorting, cell adhesion, epithelial integrity,
cell migration, and nuclear processes. Moreover, an important role for MVIin actin—based spermatid matura-
tion was demonstrated in Drosophila. Given that dynamic actin structures determine the success of spermio-
genesis in both invertebrate and mammals, we hypothesized that MVI may be also involved in mammalian
spermatid maturation. To test this hypothesis, we examined MVI expression and localization in mouse testes
(Myo6sv/]). Our studies showed that MV was associated with the structures crucial for sperm development,
such as Golgi apparatus, the acrosome, acroplaxome and manchette (Zakrzewski et al., 2016, Acta Biochim
Pol). We have also found that two M VT splice variants containing a small insert and no insert are the predom-
inant isoforms expressed in mouse testes.

Next, we examined developing spermatids/sperm in Snell’s waltzer mice (3 males) that lack MVI (Myo6sv/
sv). Although these mice display several defects in different cell types and sv/sv males exhibit somewhat re-
duced fertility, no studies have been published that address the possible role of MVI in mouse spermatogene-
sis. Thus, we have performed ultrastructural analysis of maturing spermatids in seminiferous tubules of sv/sv
mutants. Our detailed studies using electron microscopy have revealed some evident structural disruptions
in developing sperm of MVI—-deficient males.

This is the first evidence that the unconventional actin-based motor protein, MVI, may be involved in key
events of spermiogenesis in mammals, including acrosome biogenesis, spermatid elongation and spermiation.

This project was supported by statutory funds from Ministry of Science and Higher Education (PL) for (1) Nico-
laus Copernicus University in Torun, including grants for young scientist (to PZ), and (2) the Nencki Institute.
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The influence of pluripotency state of mouse ESCs on their ability
to produce chimaeras

Wplyw poziomu pluripotencji macierzystych komorek zarodkowych
na ich zdolnos$¢ do tworzenia chimer

Zyzynska-Galenska K.»*, Modlinski J.A.}, Piliszek A.!, Savatier P.?, Bernat A.'2
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Derived from the inner cell mass (ICM) of blastocyst, embryonic stem cells (ESCs) possess unique fea-
ture of pluripotency, understood as unlimited self-renewal and capacity to generate all somatic lineages
and the germline. However, depending on culture conditions of these cells, several pluripotency states can
exists in cell population: ground, naive and primed. ESCs cultured in the presence of serum and LIF represent
naive state of pluripotency, but in this state a high degree of heterogeneity has been shown. Recently it has
been shown, that ESCs cultured in medium without serum, but inhibitors of MAPK and GSK3 pathways, can
reach ground state of pluripotency, where cells are homogenous with features close to epiblast of the blasto-
cyst (Ying et al., 2008). It has been also demonstrated that STAT3 induced overexpression reinforces self-re-
newal of ESCs and efficiently blocks differentiation into mesoderm and endoderm (Bourillot et al., 2008).

Our experiments were designed to verify the possibility that pluripotency state of ESCs may have effect on
their ability to colonise the blastocyst. Mouse ESCs cultured in various conditions were injected into cleaving
8-cell embryos, under zona pellucida. In each experiment embryos were divided into three groups: 1) receiv-
ing ESCs cultured in standard conditions (LIF/FBS), 2) receiving ESCs overexpressing STAT3 and 3) where
two type of cells were injected.

We are going to show that ESCs of all analysed backgrounds have affinity to ICM. Injected cells frequently
occupied ICM, becoming the prospective embryo proper. In groups where two different background of ESCs
were used, some competition between cells was observed. These primary results show that pluripotency state
of ESCs may influence their ability to colonise ICM and then embryonic tissues. Genetic analyses are yet to
be done to confirm the status of cells in each analysed blastocyst.

In conclusion, this work shows that depending on culture condition of ESCs and concomitant pluripo-
tency level, the rate of obtained chimerism may vary. These studies will lay ground for better understanding
of the dynamics of cell integration and the mechanisms of chimaera production.

Funded by KNOW (Leading National Research Centre) Scientific Consortium “Healthy Animal — Safe Food”,
decision of Ministry of Science and Higher Education No. 05-1/KNOW2/2015.
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Proteomic analysis of sperm proteins related to the freezability of carp semen

Proteomiczna identyfikacja biatlek plemnikowych zwigzanych z przydatnoscia do
mrozenia nasienia karpia

Dietrich M.A.%*, Irnazarow 1.2, Karol H.!, Liszewska E.!, Ciereszko A.!
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Our recent studies indicated that carp semen freezability may be related to different seminal plasma
protein profiles. However, to the best of our knowledge, there is no information concerning the relation-
ship between proteome of carp spermatozoa and freezability. The aims of the present study were to compare
the proteome of spermatozoa of good (GF) and poor (PF) carp semen and to identify differentially abundant
proteins. Moreover, we compared supernatant after cryopreservation of GF and PF semen and identified pro-
teins released in the higher quantities from spermatozoa of PF semen.

Semen from carp males of GF (n=6) and PF (n=6) was centrifuged to obtain spermatozoa. Then, samples
were sonicated with lysis buffer for protein extraction, centrifuged and applied to two-dimensional difference
gel electrophoresis. The gels were analyzed using DeCyder software (P<0.05 with FDR correction) and differ-
ential proteins were identified using mass spectrometry MALDI-TOF/TOF.

The carp semen was classified as good (71+£6% motile sperm) and poor (47+3% motile sperm) freezability
upon their sperm motility parameters assessed after freezing-thawing using computer assisted sperm analy-
sis system. We identified 22 and 18 proteins enriched in spermatozoa of GF and PE respectively. Moreover,
we found that PF differed from GF regarding 12 proteins present in higher amount in supernatant after
cryopreservation.

Our results indicated that good freezability is related to higher concentrations of proteins involved
in maintenance of flagella structure, membrane fluidity, efficient control of Ca®* and sperm motility, en-
ergy production and antioxidative protection which likely reflect full maturation status of spermatozoa
of GE. On the other hand, poor freezability seems to be related to the presence of proteins identified as re-
leased in the higher quantities from cryopreserved semen of PF males. The identified proteins may serve as
potential bioindicators of freezing resilience of carp semen.

Supported by the National Science Centre (2011/01/D/NZ9/00628) and the Institute of Animal Reproduction
and Food Research of Polish Academy of Sciences.
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Proteomic analysis of non-phosphorylcholine-binding and phosphorylcholine-binding
proteins of canine seminal plasma

Analiza proteomiczna biatek niewiazacych i wigzacych fosforylocholine z plazmy
nasienia psa
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Sperm phosphorylcholine-containing lipids are implicated in the fertilization process by binding to sem-
inal plasma (SP) proteins. In this study, proteomic analysis was used to characterize the non-phosphorylcho-
line-binding and phosphorylcholine-binding proteins (nPchBPs and PchBPs, respectively) of canine SP.

Ejaculates, collected from five healthy crossbred dogs (n=25), were centrifuged to separate the sperma-
tozoa from SP. The nPchBPs and PchBPs were isolated from canine SP by affinity chromatography on immo-
bilized p-aminophenyl phosphoryl choline agarose (Thermo Fisher Scientific). Separations were performed,
according to a previously described procedure (Calvete et al. 1997, FEBS Lett). The nPchBPs were eluted
from the bed with the equilibration buffer, whereas the PchBPs were eluted from the bed with another equil-
ibration buffer comprising 10 mM phosphorylcholine and 10 M urea. Two-dimensional polyacrylamide gel
electrophoresis (2-D PAGE) was performed and the spots, identified as nPchBPs and PchBPs were analyzed
by matrix assisted laser desorption/ionization time of flight/time of flight mass spectrometry (MALDI TOF/
TOF MS). Mass spectra were acquired in the range of 700-3500 m/z, using a MALDI-TOF autoflex speed
TOF/TOF mass spectrometer equipped with a smartbeam II laser (355 nm, Bruker Daltonics).

Two-dimensional electrophoresis analysis revealed that the nPchBPs and PchBPs comprised numerous
low molecular weight (LMW) polypeptides (< 10 kDa) and polypeptides with molecular masses less than
80 kDa. Using mass spectrometry, it was found that 20 spots represented by the nPchBPs comprised five
protein fragments such as lactotransferrin (LTF), albumin, prostaglandin H2 D-isomerase, arginine esterase
(CPSE) and lipocalin-like 1 protein isoform. In contrast, the PchBPs were represented by 7 spots, which com-
prised only two protein fragments, such as LTF and CPSE.

Mass spectrometry analysis reaffirmed that CPSE is a major protein of the nPchBPs and PchBPs. It can
be suggested that CPSE and the other sperm-coating proteins, identified in canine SP, might have a key role
in the fertilization-associated events.

Supported by UWM in Olsztyn (11.610.003-300).
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Differences in the binding selectivity between 2,7-dichlorodibenzo-p-dioxin
and its metabolite to the porcine CYP1A1 enzyme

RoZnice w selektywnosci wigzania 2,7-dichlorodibenzo-p-dioksyny
i jej metabolitu do centrum aktywnego enzymu CYP1A1 swini

Molcan T."*, Swigonska S.?, Nynca A.%, Sadowska A.!, Ruszkowska M.!, Orlowska K.!, Ciereszko R.E."*
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Polychlorinated dibenzo-p-dioxins are widespread by-products of human industrial activity. They ac-
cumulate in tissues of animals and humans, exerting numerous adverse effects on various systems. In living
organisms, dioxins are metabolized by enzymes of the cytochrome P450 family. Since the molecular mech-
anisms underlying dioxin susceptibility or resistance to biodegradation are unknown, in the present study
we investigated in silico the molecular interactions between selected dioxin and its metabolite with porcine
CYPI1AI (pCYP1AL).

To meet this goal, the differences in molecular interactions between 2,7-dichlorodibenzo-p-dioxin
(DCDD) or 3-OH-2,7-dichlorodibenzo-p-dioxin (3-OH-DCDD) and pCYP1A1 were analyzed by molecular
dynamics simulation (Gromacs 4.6.7). In addition, the binding selectivity was analyzed via identification
of the presence of access channels leading into the active site of pCYP1AL.

It was found that the examined dioxins adopted different spatial orientations within the active site of pCY-
P1A1l. Interactions of both analyzed compounds with the pCYP1A1 active site promoted the opening of sol-
vent channel. However, during the simulation lasting 300 ns, DCDD and 3-OH-DCDD difference in patterns
of access to the channel openness was observed (Caver 3.1.0).

Knowledge on molecular interactions between the active site of pCYP1A1 and DCDD or 3-OH-DCDD
may help to elucidate the detoxification mechanism of environmental pollutants.

The current study was supported by the National Center of Science in Poland (grant 2016/21/N/NZ9/02320).
This research was supported in part by PL-Grid Infrastructure.
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Cryopreservation of carp semen triggers oxidation of spermatozoa proteins

Kriokonseracja nasienia karpia powoduje utlenianie biatlek plemnikowych
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Cryopreservation causes osmotic changes and oxidative damage that have sublethal and lethal effects
on fish spermatozoa. Although, it is well established that generation of ROS during cryopreservation may
result in carbonylation of total proteins in carp, it is still unknown which proteins become oxidized and what
the physiological consequences of this process are. We aimed to identify specific proteins that underwent
carbonylation due to cryopreservation process of carp semen.

All analyses were performed within 3 experimental groups of carp semen (n=6 in each group): fresh,
fresh-diluted and cryopreserved. Sperm motility parameters were measured using Computer Assisted Sperm
Analysis. Viability and percentage of ROS-positive spermatozoa were performed using Muse™ Cell Analyzer
and analyzed using one-way ANOVA and post-hoc Tukey test (GraphPad Prism). To identify and quantify
the specifically carbonylated spermatozoa proteins, Western blotting, in conjunction with two-dimensional
electrophoresis (2D-oxyblot) and MALDI TOF/TOF mass spectrometry was employed. Normalized spot
intensities on oxyblots were compared using one-way ANOVA (SameSpots).

Cryopreservation decreased viability, percentage of sperm motility and all measured motility param-
eters (P<0.01). Also, cryopreservation dramatically (11-fold) increased the number of ROS-positive cells
(P<0.0001). We identified 25 spots, corresponding to 19 proteins that showed significant increase in carbon-
ylation level after cryopreservation.

In conclusion, our results for the first time showed that cryopreservation induces an oxidation of carp
sperm proteins involved in motility, metabolism, calcium ion binding, signal transduction, chaperone, intra-
cellular transport and cytoskeleton structure. Moreover, it was shown that cryopreservation of carp semen
triggers oxidative damage of many structural and motor proteins of sperm flagella, resulting in decreased
percentage of motile spermatozoa and disturbed of movement trajectory.

Supported by the National Science Centre, Poland (2016/21/B/NZ9/03620).
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The effects of 2,3,7,8- tetrachlorodibenzo-p-dioxin (TCDD) on the proteome of porcine
granulosa cells

Wptlyw 2,3,7,8- tetrachlorodibenzo-p-dioksyny (TCDD) na proteom komodrek
ziarnistych swini
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Dioxins are environmental contaminants produced by human industrial activity. Due to high level of di-
oxin environmental and biological stability as well as its ability to bio-accumulate, an exposure of humans
and animals to dioxins is chronic and widespread. It results in broad spectrum of pathologies including re-
productive disorders. 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) is considered to be the most toxic dioxin.
Current study aimed to assess the effects of TCDD on the proteome of porcine granulosa cells (AVG-16 cell
line).

The AVG-16 cells were treated with TCDD (100 nM) for 24 h and total cellular protein was isolated
and purified. The proteome was examined by means of two-dimensional fluorescence difference gel electro-
phoresis (2-D DIGE; n=4), and the proteins of interest were identified by MALDI-TOF/TOF tandem mass
spectrometry.

It was demonstrated that TCDD treatment affected the expression of multiple proteins. It was found that
35 proteins were differentially expressed (one-way ANOVA, P<0.01, fold change >2.0) in TCDD-treated cells
in comparison to control (no TCDD treatment). Twenty two proteins were up-regulated and thirteen pro-
teins were down-regulated by TCDD. Among these proteins we identified i.e., beta-actin and gamma-actin
involved in movement of cell or subcellular component and membrane organization.

Identification of proteins affected by TCDD will help to better understand molecular events involved
in the cell response to this highly toxic dioxin.

This study was supported by grants from the National Science Center (2012/05/B/NZ29/03333) and UWM (No.
528.0206.0806).

87



SESJA II. OMICS TOOLS IN REPRODUCTIVE BIOLOGY

P_022

The effect of 2,3,7,8-tetrachlorodibenzo-p-dioxin on the transcriptome of porcine
granulosa cells

Wplyw 2,3,7,8-tetrachlorodibenzo-p-dioksyny na transkryptom komarek ziarnistych
jajnika Swini
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Dioxins (e.g., 2,3,7,8-tetrachlorodibenzo-p-dioxin; TCDD) are man-made chemicals present in the en-
vironment. Due to their high level of biological stability and ability to bio-accumulate, an exposure of living
organisms to dioxins is chronic and widespread. It may result in numerous disorders, including endocrine
disruption and reproductive defects. Since it is known that TCDD influences porcine ovarian function,
the aim of the current study was to identify genes involved in the mechanism of TCDD action and toxicity
in granulosa cells using next-generation sequencing (NGS).

Porcine granulosa cells (cell line AVG-16) were cultured in six-well plates (1x10° cells/ 3 ml culture me-
dium: DMEM with 2 mM L-glutamine, 10% fetal bovine serum, 0.1 mM non-essential amino acid, 2.5 ng/
ml fibroblast growth factor-basic human and antibiotics mixture [100 U penicillin, 100 pg streptomycin
and 0.25 pg amphotericin B/ml]). After reaching 60-65% confluency, the cells were treated with TCDD
(100 nM) for 24 h (n=2). Afterwards, total cellular RNA was isolated and designated for NGS.

In TCDD-treated cells, we identified 57 (31 up- and 26 down-regulated) differentially expressed genes
(P<0.05 and fold change >2.0; statistical tests: edgeR, limma and DESeq). A functional classification of genes
which expression was significantly affected (P<0.05) by TCDD was performed using KEGG database. Since
granulosa cells are important for follicular growth, development and functions, we focused on genes associ-
ated with the TGF-p signaling pathway, chemokine signaling pathway and MAPK signaling pathway. It was
found that after 24 hours of treatment TCDD influenced many genes related to follicular atresia (e.g., FOXO3,
MXI1, IGFBP-5, VEGFC, and THBS-1).

Based on the analysis of the porcine granulosa cell line transcriptome it seems likely that TCDD can af-
fect ovarian follicle fate by influencing granulosa cell proliferation and cell cycle progression. The presented
results support the notion that TCDD may affect the occurrence of atresia in porcine follicles.

Supported by grants from National Science Center (2012/05/B/NZ9/03333, 2015/19/N/NZ9/00680) and UWM
(528.0206.0806).
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The changes in the proteome profile of porcine granulosa cell line (AVG-16) during
culture time

Zmiany w profilu proteomicznym komorek ziarnistych swini (linia AVG-16) w czasie
trwania hodowli
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Granulosa cells, which provide a suitable environment for the growth and maturation of the oocyte
and participate in the production of steroid hormones are frequently used in physiological and toxicolog-
ical studies. Although AVG-16 cell line is the only porcine granulosa cell line commercially available, pro-
teomic characterization of these cells was not carried out yet. The aim of the study was to examine changes
in the proteomic profile of porcine granulosa cells during the time course of the cell culture.

The AVG-16 cells were cultured (7x10° cells/ 30 ml of medium) for 3, 12 or 24 h. Total soluble protein
was isolated from cells with SBO4 lysis buffer. Protein extracts were purified with ReadyPrep Cleanup Kit.
Proteins were separated by isoelectric focusing, equilibrated and separated in second dimension (SDS-PAGE,
n=3). The gels were stained with Coomassie Brilliant Blue G-250 and analyzed with 2-D Image Master Plat-
inum 7.0. Spots representing up- or down-regulated proteins (one way ANOVA; > 2 fold change, P< 0.01;
in comparison to 0 h — the beginning of the culture) were designated for mass spectrometry identification.
The peptide mixtures were analyzed with MALDI-TOF/TOF tandem mass spectrometer. For every gel spot,
its peptide mass fingerprint was obtained. Additionally, parental ions have been fragmented to increase re-
liability of the search. Acquired spectra were submitted to mascot engine and searched against the NCBI
database for mammals.

After 3, 12 and 24 hours of culture, we identified 52 (23 up- and 29 down-regulated), 47 (25 up-
and 22 down-regulated) and 57 (27 up- and 30 down-regulated) differentially expressed proteins, respectively
(P<0.01 and fold change >2.0) i.e., annexin 5, zinc finger protein 709, lactate dehydrogenase, sphingomyelin
phosphodiesterase, tyrosine 3-monooxygenase/tryptophan 5-monooxygenase activation protein and others.

These results revealed that numerous changes occurred in the AVG-16 proteome during the culture time.
This knowledge is crucial for accurate interpretation of the obtained data, since observed changes may affect
cellular response to examined stimuli.

This study was supported by the National Science Center (2012/05/B/NZ9/03333) and UWM (528.0206.0806).
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Effects of fibroblast growth factor 2 (FGF2) on genes expression related to
steroidogenesis and angiogenesis and its interactions with prostaglandin F2a (PGF)
in the bovine corpus luteum (CL) depend on the stage of estrous cycle

Wplyw czynnika wzrostu fibroblastow 2 (FGF2) w interakcji z prostaglandyna F2a
(PGF) na ekspresje gendw zaangazowanych w procesy steroidogenezy i angiogenezy
w ciatku z6ttym (CL) krowy zalezy od fazy cyklu jajnikowego

Jonczyk A.W., Piotrowska-Tomala K.K., Lukasik K., Skarzynski D.J.*
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The aims of the study were (1) to examine the effects of fibroblast growth factor 2 (FGF2) and prosta-
glandin F2a (PGF) on genes expression related to steroidogenesis and angiogenesis at early (PGF-resistant)
and mid (PGF-responsive) luteal stage of the estrous cycle, and (2) to investigate auto-, paracrine and in-
ter-cellular interactions of PGF and FGF2 in cows.

Both, luteal steroidogenic cells (LSC) and corpus luteum (CL) explants were obtained from the early
and mid-luteal phases (n=6/per group), and cultured for 24 h either with FGF2 (10 ng/ml) or FGFR in-
hibitor (PD173074, 100 ng/ml) alone or with PGF (107M). The mRNA relative abundance was evaluated
by qRT-PCR. Data were analyzed using parametric one-way ANOVA followed by Bonferroni comparison test
(GraphPad Software). P<0.05 was considered significant.

FGF2 alone or with PGF up-regulated VEGF expression in LSC at both stages (P<0.05). PD173074 in-
creased StAR expression at early-luteal phase (P<0.01), while combination of FGF2 and PGF or PGF alone
down-regulated StAR expression at mid-luteal phase (P<0.01). Similarly, 38-HSD and P450scc expressions
were up-regulated by PD173074 at early-luteal phase, whereas combination of FGF2 and PGF decreased
their expression at mid-luteal phase (P<0.05). Moreover, combination of PD173074 and PGF significantly
increased 3f-HSD expression at early luteal phase (P<0.001). PGF increased VEGF expression in early CL
(P<0.05). FGF2 or PD173074 alone or with PGF and PGF alone significantly decreased VEGF expression
in mid CL (P<0.001). StAR and 3p3-HSD expressions were increased by combination of PD173074 and PGF
or PGF alone in early CL (P<0.05), while PGF decreased their expressions in mid CL (P<0.05). Additionally,
PD173074 and combination of PD173074 and PGF down-regulated 33-HSD expression (P<0.05), while com-
bination of FGF2 and PGF increased its expression in mid CL (P<0.001).

Genes expression profiling reveal stage-specific response to FGF2 and PGF suggested that FGF2 could
regulate secretory function of LSC and its action may depend on the interaction between LSC and other ac-
cessory cells in bovine CL.

Supported NSC 2011/03/B/NZ9/01634.
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Effect of gonadotropin and steroid hormones on expression of peroxisome
proliferator-activated receptors (PPARs) in porcine ovarian follicles; in vitro study

Wplyw gonadotropin i hormonoéw steroidowych na ekspresje receptorow
aktywowanych proliferatorami peroksysomow (PPAR) w komoérkach pecherzyka
jajnikowego Swini; badania in vitro

Kurowska P, Rak A.*
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Peroxisome proliferator-activated receptor (PPAR) subtypes (o, /8 and y) have distinct tissue localization
patterns and physiological activities. The PPAR family integrates energy control with lipid and glucose me-
tabolism and affects insulin sensitivity. Several studies have indicated the important role of PPARY in ovarian
functions such as the cell cycle, apoptosis, and steroidogenesis. All PPAR isoforms are expressed in the ovary.
Our previously study documented expression of PPARs in the porcine ovarian follicles; however, there is little
data on PPARs ovarian regulators.

The aim of the present study was to investigate in vitro effect of gonadotropins and steroid hormones on
PPARs mRNA and protein expression in the ovary. Medium follicles (4-6 mm; MFs) at 10-12 of the estrous
cycle were obtained from mature (7-8 months of age) crossbred gilts (Large White and Polish Landrace) at
a local abattoir. Ovarian follicles were exposed to gonadotropins: FSH and LH at 50, 100, and 150 ng/ml,
and the steroids: P4, T and E2 at 10°%, 107, 10-° M, respectively, for 24 h. Then, mRNA and protein expression
of PPARa/y/p via real time PCR and Western blot, respectively, were measured. Statistical analyses were per-
formed using Graph Pad Prism 5 software, and the data were analyzed using one-way ANOVA test, followed
by Tukey’s honestly significant difference test.

We demonstrated that FSH significantly increased mRNA expression of PPARs isoform (P<0.01), while
LH only subtypes a, and y (P<0.01). Both P4 and E2 increased mRNA expression of PPARa and y (P<0.05),
without effect on B. T at all doses had no effect on mRNA expression of PPARa/y/p. These results were con-
firmed in protein expression.

In the present preliminary study we showed regulators of ovarian PPARa/y/p expression; however, fur-
ther studies are needed to check molecular mechanism of this regulation.

Supported by DS/K/ZDS/006310.
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Analiza proteomu ciatka z6ttego podczas luteolizy i wczesnej cigzy u Swini

Proteomics analysis of the pig corpus luteum during luteolysis and early pregnancy
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Ciatko z6tte (CL) jest narzadem endokrynnym, ktéry charakteryzuje si¢ gwaltownym wzrostem i krot-
kim czasem trwania, podczas ktérego dochodzi do wielu zmian w jego strukturze. Podstawowg funkcja CL
jest produkcja progesteronu, niezbednego do przetrwania i rozwoju zarodka we wczesnych etapach ciazy.
Wiekszos¢ informacji o procesach roznicowania si¢ CL pozyskuje sie w oparciu o badania genomiczne, nie-
wiele za$ wiadomo o zmianach na poziomie proteomu. Celem badania bylo poréwnanie profilu biatkowego
ciatka z6ttego $wini w trakcie luteolizy i podczas wczesnej ciazy.

W dos$wiadczeniu poréwnano CL pozyskane od synchronizowanych $§win bedacych w 15. dniu cyklu ru-
jowego oraz w 15. dniu ciazy (wczesna cigza; n=4/grupa). Biatka uzyskanych lizatéw tkanki lutealnej zostaty
rozdzielone w wykorzystaniem izoelektrycznego ogniskowania w zakresie pH 4-7, a w drugim etapie zasto-
sowano dwuwymiarowa elektroforeze zelowa (2DE). Nastepnie, biatka o zréznicowanej ekspresji poddano
analizie statystycznej przy uzyciu jednoczynnikowej analizy wariancji (P<0,05, krotno$¢ zmian 1.8) i ziden-
tyfikowano za pomoca tandemowego spektrometru mas (MALDI-TOF/TOF).

Poréwnanie proteomu CL miedzy 15. dniem cyklu rujowego i 15. dniem ciazy wykazalo réznice w po-
ziomie ekspresji 38 bialek. W 15. dniu cigzy stwierdzono zmniejszenie ekspresji biatek regulatorowych ak-
tyny CAP-G oraz biatka fibrynogen beta. Natomiast zwi¢kszong ekspresje wykazano w przypadku biatek
inhibitoréw proteaz serynowych, enzymow takich jak S-transferaza glutationowa, reduktaza 3-hydroksy-
-3-metyloglutarylo-koenzymu A, dehydrogenaza 3B-hydroksysteroidowa/delta 5-->4- izomeraza, hormon
prorelaksyna oraz czynnikéw uczestniczacych w procesie translacji: eukariotyczny czynnik inicjacji translacji
i eukariotyczny czynnik elongacyjny.

Podsumowujac otrzymane wyniki mozna stwierdzi¢, iz zmiany zachodzace w proteomie CL zwigzane s3
z procesami metabolicznymi, apoptozg, zmniejszeniem ekspresji inhibitoréw proteaz czy enzymami odpo-
wiedzialnymi za przebieg ciazy.

Zrédlo finansowania: dotacja statutowa IRZBZ PAN w Olsztynie.
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Wplyw chronicznego degeneracyjnego zwyrodnienia blony sluzowej macicy na
funkcje wydzielnicze i profil ekspresji genow w ciatku z6ttym (CL) klaczy

Chronic degenerative endometritis changes secretory functions and mRNA
transcription in equine corpus luteum (CL)
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Chroniczne degeneracyjne zwyrodnienie blony sluzowej macicy (endometrosis) jest powigzane ze znacz-
nym spadkiem ptodnosci i wezesng zamieralnoscig zarodkéw u klaczy. Wykazano, iz w przebiegu endometro-
sis dochodzi do szeregu zmian strukturalnych i funkcjonalnych, w tym zaburzenia wydzielania prostaglandyn
(PG) i kwasu lizofosfatydowego (LPA) w blonie §luzowej macicy klaczy. Mozna przypuszczaé, ze zaburzenia
funkcji wydzielniczych §luzéwki macicy w przebiegu endometrosis moga wptywa¢ na funkcjonowanie ciatka
z6ltego (CL). Celem pracy bylo okreslenie stezenia progesteronu (P4) oraz profilu ekspresji enzymdw biora-
cych udzial w steroidogenezie, syntezie PG, receptoréw PG i LPA na poziomie mRNA w CL klaczy w prze-
biegu endometrosis.

Ciatka zotte pochodzace z wezesnej (E-CL), srodkowej (M-CL) i péznej (L-CL) fazy lutealnej cyklu (n=6)
pobierano poubojowo. We fragmentach blony §luzowej macicy okreslono stopient zwléknienia wg. Kenney
i Doig (I, ITA, IIB, III). Stezenie P4 w CL mierzone bylo metoda EIA, a ekspresja genéw na poziomie mRNA
metodg qPCR. Uzyskane wyniki w poszczegolnych etapach widknienia (kat IIA, IIB i III) poréwnano do ka-
tegorii I (endometrium prawidtowe).

Stezenie P4 bylo wyzsze w E-CL w kat. ITA i w M-CL w III kat (P<0,05). Ekspresja P450scc i 3BHSD na
poziomie mRNA w E-CL byta nizsza w kategoriach IIA, IIB i III, z kolei w M-CL byla wyzsza w przypadku
3BHSD i StAR w kategorii IIB (P<0,05). W kat. ITA wykazano wzrost ekspresji LPAR5, PGER2, PGFR, PTGS-
2 i PGES w E-CL, natomiast spadek obserwowany byl w kat. IIB i IIT dla LPARI, LPAR2, LPAR6, PGERS3,
PGER4 i PGFS (P<0,05). Ekspresja badanych genéw byla wyzsza w M-CL w przebiegu endometrosis, jedy-
nie LPAR6 i PGER4 byta nizsza (P<0,05). W L-CL zaobserwowano spadek ekspresji PGER2, PGER4, PGFR
i PGES w przebiegu endometrosis (P<0,05).

Podczas endometrosis dochodzi do zaburzen funkcji wydzielniczych CL, gléwnie poprzez zmiany w ste-
roidogenezie oraz w wydzielaniu i dzialaniu PG i LPA.

Finansowano z grantu NCN2011/02/A/NZ5/00338.
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Influence of injection administration of royal jelly during estrus synchronization with
fluorogestone acetate on ovarian function and reproductive performance of ewes
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octanem fluorogestonu na funkcje jajnikow i wskazniki uzytkowosci rozptodowej owiec
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Royal jelly (R]) has been used to boost fertility in several mammalian species. The general purpose of this
study was to examine the influence of R] on ovarian activity and reproductive parameters in cyclic ewes
(February).

Three groups of Polish Lawland ewes (n=15 each) were used in the present experiment. The time of estrus
was synchronized in all animals with intravaginal sponges soaked with 40 mg of fluorogestone acetate (Chro-
nogest®; MSD Animal Health, Boxmeer, Holland) that were left in place for 14 days. On the day of sponge
withdrawal, Group F ewes received 400 IU of Folligon® i.m. (Intervet Int., Warsaw, Poland) whereas Group
R sheep received the first of 14 daily injections of 500 mg of R] (s.c.); Group C served as controls. Estrus was
detected with a teaser ram every 12 h from the time of sponge removal. The ewes were inseminated laparo-
copically 18 h after estrus detection. Daily transrectal ultrasonography of ovaries was performed from 7 days
after sponge insertion until ovulation to monitor dynamic changes in morphology of intraovarian structures.
The data were analyzed using one-way ANOVA followed by Duncans test.

The onset of behavioral estrus occurred 53.6+11.04, 38.4+6.7% and 57.4+15.0* h (mean+SD) after the end
of Chronogest® treatment in Groups R, F and C, respectively (P<0.01). The percentage of pregnant ewes tended
to be greater in Group F (93.3%) compared with Groups R and C (both 66.7%). The mean number of live-born
lambs was 1.7+0.5%, 1.940.5* and 1.3+0.5" in Groups R, F and C, respectively (P<0.05). Maximum diameter
(6.07£0.93, 6.07+0.80 and 5.71+0.53 mm) and mean growth rates (1.02+0.28, 0.95+0.19 and 0.98+0.30 mm/
day; Groups R, F and C, respectively) of ovulating ovarian follicles did not vary (P>0.05) between the three
subsets of ewes studied.

It can be concluded that daily administration of RJ throughout the period of priming with progesto-
gen-containing sponges appeared to exert beneficial effects on lamb productivity without significantly alter-
ing antral follicular kinetics in cyclic ewes.

Supported by project funds of BIOSTRATEG2/297267/14/NCBR/2016.
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The involvement of hypoxia and HIF1A in molecular processes
determining luteal function maintenance in pigs

Udzial hipoksji i HIF1A w procesach warunkujacych utrzymanie
funkcji lutealnej u Swini

Przygrodzka E.*, Myszczynski K., Ziecik A.J.

Institute of Animal Reproduction and Food Research, Polish Academy of Sciences, Olsztyn;

*e.bolzan@pan.olsztyn.pl

Considering, the involvement of hypoxia and hypoxia inducible factor 1 (HIF-1) in the corpus luteum
(CL) formation and its regression in the cow, we hypothesized that they are also important regulators of mo-
lecular processes occurring in the porcine CL.

To verify hypothesis CL obtained from gilts on day 13 of the estrous cycle and pregnancy (n=5 per repro-
ductive status) were cut into luteal slices and incubated in various O, concentration (20%, 10% and 3% of O,)
in the presence of HIF1A activator (CoCl,) or its inhibitor (KC7F2). After incubation, slices and medium
were collected. qPCR was applied in order to determine the level of HIF1A, VEGFA and STAR in luteal tissue.
The concentration of progesterone (P,) in medium was measured using RIA. Statistical analysis was per-
formed using two-way ANOVA tests. Additionally, in silico analysis using FIMO motif search tool and cus-
tom Python script was performed to identify genes potentially regulated by HIF-1 in the porcine genome.

Decreased O, supply gradually inhibited (P<0.05) P, production by luteal tissue of cyclic and pregnant
pigs, while increased (P<0.05) HIFIA, STAR and VEGFA expression only in CL of cyclic gilts. Incubation of lu-
teal tissue in all of applied O, conditions and CoCl, presence stimulated (P<0.05) HIF1A, VEGFA and STAR
mRNA expression in comparison to the control and KCF72 treated tissues. Interestingly, P, concentration
increased (P<0.05) in medium after incubation of luteal tissue from cyclic pigs with CoCl, in 3% of O,. Al-
though, P, production by luteal tissue of pregnant animals was enhanced (P<0.05) after CoCl, treatment
in 20% and 10% of O,, there was no changes in the expression of examined genes. In silico analysis of tran-
scription factor binding sites in genes promoters revealed VEGFA, STAR as well as other genes associated
with luteal function maintenance (e.g., PGR, PGRMCI, EDN1, EDNRA) among potential targets of HIF-1.

Hypoxia and HIF1 can evoke molecular changes supporting CL maintenance during the late luteal phase
of the estrous cycle.

Funded by National Science Centre grant 2014/13/N/NZ9/01062.
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The effect of prostaglandin E, on molecular changes occurring in the porcine corpus
luteum during early pregnancy

Wplyw prostaglandyny E, na zmiany molekularne zachodzace w ciatku zottym Swini
podczas wczesnej cigzy

Przygrodzka E.*, Waclawik A., Ziecik A.].

Institute of Animal Reproduction and Food Research, Polish Academy of Sciences, Olsztyn;

*e.bolzan@pan.olsztyn.pl

Prostaglandin E, (PGE,) is one of conceptus signals in the pig; however, the effect of this prostanoid on
molecular changes occurring in the porcine corpus luteum (CL) during early pregnancy remains almost un-
known. The aim of the present study was to examine: (1) content of phosphorylated forms of protein kinase
A (PKA) and PKB in the porcine CL of cyclic and pregnant pigs; (2) effect of PGE, in vitro on phosphory-
lation of PKA and PKB as well as on content of proteins involved in progesterone and estradiol production
(STAR and CYP19A1, respectively) and angiogenesis (VEGFA) in luteal tissue slices.

Above mentioned aims were realized by using porcine CL collected from gilts on day 14 of the estrous
cycle and the corresponding day of pregnancy (n=5-6 per group). Additionally, CLs from pregnant gilts were
cut into slices and incubated in the presence of PGE, and appropriate antagonist of its receptor (PTGER2 or
PTGER4). Protein content was determined using Western blot, while t-Student test and one-way ANOVA
were applied to analyze obtained results.

Western blot analysis showed higher (P<0.05) content of P-PKA (Thr198), P-CREB (Ser133) and P-PKB
(Ser473) in the porcine CL on day 14 of pregnancy in comparison to the corresponding day of the estrous
cycle. The enhanced (P<0.05) phosphorylation of all above mentioned proteins was observed in luteal tissue
slices collected from early pregnant pigs and treated with PGE, (1 uM) in comparison to control. More-
over, PGE, enhanced (P<0.005) content of STAR, CYP19A1 and VEGFA in luteal tissue slices incubated
in the presence of appropriate antagonist of PGE, receptors.

Obtained results suggest that binding of PGE, to PTGER2 and/or PTGER4 activates PKA and PKB sig-
naling pathways. Finally, it enhances the expression of proteins involved in crucial processes determining
luteal function maintenance during early pregnancy in pigs.

Funded by statutory funds IARFR PAS in Olsztyn.
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Czesciowa metylacja promotorow izoform PGRA i PGRB receptora progesteronu
w ukladzie rozrodczym krowy

Partial methylation of progesterone receptor isoform A and B promoters
in the reproductive system of cows

Rekawiecki R.*, Kowalik M.K., Kisielewska K., Kotwica J.

Instytut Rozrodu Zwierzgt i Badan Zywnos’ci, Polska Akademia Nauk, Olsztyn;

*r.rekawiecki@pan.olsztyn.pl

Progesteron (P4) dziata na komorki docelowe przez jadrowy receptor (PGR) wystepujacy w postaci dwoch
izoform: A (PGRA) i B (PGRB). PGRB jest silnym aktywatorem gendéw zaleznych od P4 w komoérkach do-
celowych, natomiast PGRA jest stabym aktywatorem takich genéw. W przypadku, gdy obie izoformy ulegaja
aktywacji w komoérce, PGRA dziala jako inhibitor PGRB ostabiajac oddzialywanie P4 z receptorem. Mozliwe
zatem ze metylacja promotoréw PGRA i PGRB moze by¢ procesem regulujacym ich ekspresje, a przez to
takze regulowaé dziatanie P4 w CL i endometrium. Dlatego tez, celem tej pracy bylo sprawdzenie czy (a)
promotory obu izoform receptora moga ulega¢ metylacji, (b) okreslenie procentowej zawartosci metylacji
promotora kazdej z izoform.

Do badan uzyto skrawkow ciatek zottych (CL) i endometrium od kréw w dniach 2.-5.,6.-10., 11.-16.1 17.-
20. cyklu rujowego. Wyizolowany genomowy DNA konwertowano wodorosiarczynem sodu i amplifikowano
z uzyciem metylo-specyficznego PCR ze starterami wykrywajacymi sekwencje metylowane i niemetylowane.
Okreslenie procentowej zawarto$ci metylacji przeprowadzono stosujac reakcje z enzymami restrykcyjnymi
Hpall i Mspl, a naste¢pnie reakcje real-time PCR. Enzymy te dzialajg z r6zng intensywnoscia w zaleznosci od
stopnia metylacji danego odcinka DNA. Wyniki poréwnano z uzyciem jednoczynnikowej analizy ANOVA
i testu Bonferroni.

Elektroforeza w zelu agarozowym produktéw metylo-specyficznego PCR wykazata czg$ciowa metylacje
promotoréw PGRA i PGRB w CL i endometrium podczas cyklu rujowego. Procentowa zawartos¢ metyla-
cji promotora PGRA byta wyzsza w CL (2,5-3 razy; P<0,001-0,0001) oraz w endometrium (0,7-2,5 razy;
P<0,05-0,01) w trakcie cyklu rujowego w poréwnaniu do metylacji promotora PGRB. Natomiast, catkowity
poziom metylacji obu izoform w CL byt okolo 2-krotnie wyzszy niz w endometrium.

Uzyskane dane sugeruja, ze wyzsza metylacja promotora izoformy PGRA moze by¢ mechanizmem regu-
lujacym aktywnos¢ inhibicyjng PGRA w stosunku do PGRB i w ten sposob wplywac na regulacje dziatania
P4 w CL, jak i w endometrium.

Finansowano czesciowo ze Srodkow grantu NCN nr UMO-2015/17/B/NZ4/02440 oraz srodkéw statutowych
IRZiBZ PAN w Olsztynie.
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Expression of apelin and apelin receptor (APJ]) in porcine corpus luteum cells
and effect of apelin on progesterone secretion

Ekspresja apeliny i jej receptora (AP]) w komoérkach ciatka zdttego Swini oraz
okreslenie roli apeliny w regulacji sekrecji progesteronu

Roézycka M.!, Grzesiak M., Kurowska P.!, Rame C.?, Dupont ].>, Rak A.™*

'Department of Physiology and Toxicology of Reproduction, Institute of Zoology and Biomedical Research,
Jagiellonian University in Krakow, Krakow, Poland;
*Department of Animal Physiology and Endocrinology, University of Agriculture in Krakow, Krakow, Poland;
’INRA, Unité Physiologie de la Reproduction et des Comportements, Nouzilly, France;

*agnieszka.rak@uj.edu.pl

Apelin, an endogenous ligand of the G protein coupled receptor APJ is one of the new described adi-
pokines secreted by mature adipocytes in human. Last data have been reported that apelin can regulate ovar-
ian follicles function, such as steroid secretion and cell survival in bovine and rats species.

The aim of the present study was to investigate the expression (mRNA and protein) and immunolocaliza-
tion of apelin and APJ (via real time PCR, Western blot and immunohistochemistry, respectively) in porcine
corpora lutea (CL) collected during early (CL1: 1-2 days after ovulation), middle (CL2: 7-10 after ovulation),
and late luteal phase (CL3: 13-15 after ovulation). Direct in vitro effects of apelin on progesterone (P4) secre-
tion and 3-beta-hydroxysteroid dehydrogenase (3p-HSD) activity, which were measured by the conversion
of pregnenolone (P5) to P4, and 33-HSD protein expression were analyzed. CL2 cells were first cultured for
48 h with apelin (0.02-20 ng/ml) with P5 (5 pg/ml) or without and then levels of P4 was determined by ELI-
SA, and 3B-HSD protein expression was assessed by Western blot. Statistical analyses were performed using
Graph Pad Prism 5 software, and the data were analyzed using one-way ANOVA test, followed by Tukey’s
honestly significant difference test.

We demonstrated increased apelin and APJ expression in CL development, with maximal levels in CL2
(P<0.05). Apelin staining was found in the cytoplasm of luteal cells in all examined stages of the CL devel-
opment, while APJ was observed only in CL2-3 and displayed membranous localization within luteal cells.
Apelin significantly increased in vitro P4 secretion (P<0.001) by 3B3-HSD activity (P<0.01) and protein ex-
pression (P<0.01).

The presence of apelin/AP] in porcine corpora lutea and the direct stimulatory effects of apelin on luteal
P4 secretion via 3p-HSD suggest potential auto/paracrine luteotropic action of apelin in the porcine ovary.

Supported by DSC/MND/WBiNoZ/1Z/5/2014 and Polish — French bilater project MNiSW “POLONIUM”
(2016-2017).
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Effect of nitrophenols on steroidogenesis in prehierarchical ovarian follicles
of the hen (Gallus domesticus)

Wplyw nitrofenoli na steroidogeneze w prehierarchicznych pecherzykach jajnikowych
Kury (Gallus domesticus)

Sechman A%, Grzegorzewska A.K., Grzesiak M., Karpeta A., Katarzynska-Banasik D., Kowalik K.,
Hrabia A.

Department of Animal Physiology & Endocrinology, University of Agriculture in Krakow, Krakow;
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Nitrophenols, the common environmental pollutants, have serious effects on animal and human health
via endocrine disruption. To assess influence of these compounds on female reproduction the chicken ovary
was used as a model.

In order to examine in vitro effects of two selected nitrophenols, i.e., 4-nitrophenol (PNP) and 3-meth-
yl-4-nitrophenol (PNMC) on the ovarian steroidogenesis, white (WF; 1-4 mm) and yellowish (YF; 4-8 mm)
prehierarchical follicles were isolated 2 h after ovulation from the chicken ovary. In the first experiment,
the intact WF and YF follicles were incubated for 24 h in medium supplemented with increasing doses
of PNP or PNMC (108-10"*M; n=6). Subsequently, testosterone (T) and estradiol (E2) concentrations in col-
lected media were determined by RIA method. In the second experiment, these follicles were incubated for
6 h in medium supplemented with PNP or PNMC (10° M; n=6) and mRNA expression of STAR, HSD3B
and CYPI19A1I genes in the wall of the WF and YF follicles was measured by real-time qPCR. The data were
statistically analyzed by two-way analysis of variance followed by Duncan’s multiple range test at P<0.05.

Both nitrophenols significantly decreased T and E2 secretion by the WF and YF follicles; the highest
effects were found at the dose of 10* M (P<0.01). PNP and PNMC significantly reduced mRNA expression
of all investigated steroidogenic genes (P<0.05-0.01) in the WF follicles; however, they did not affect their
expression in the YF follicles.

In conclusion, the present study suggests that PNP and PNMC have disruptive effects on steroidogenesis
process in the prehierarchical follicles of the hen ovary. The inhibitory action of these xenobiotics can be, at
least partly, explained by reduction of transcription of steroidogenic genes in the theca layer of these follicles,
resulting in decrease of steroid hormone synthesis and secretion.

Supported by grant of National Science Centre, Poland: UMO-2014/15/B/NZ9/01986.
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Kwas lizofosfatydowy (LPA) moduluje funkcje banki jajowodu w okotoowulacyjnej
oraz wczesnolutealnej fazie cyklu rujowego u krowy

Lysophosphatidic acid (LPA) modulates ampulla functions of bovine oviduct
in follicular and early-luteal phases of estrous cycle

Sinderewicz E.*, Boruszewska D., Grycmacher K., Kowalczyk-Zieba 1., Staszkiewicz J., Woctawek-Potocka I.

Instytut Rozrodu Zwierzgt i Badat Zywnosci Polskiej Akademii Nauk w Olsztynie;

*e.sinderewicz@pan.olsztyn.pl

Kwas lizofosfatydowy (LPA) jest czynnikiem regulujacym procesy rozrodcze u krowy. Dowiedziono roli
LPA w regulacji sekrecji prostaglandyn w macicy krowy, dojrzewania oocytu, zaplodnienia oraz wczesnego
rozwoju zarodkowego. LPA jest takze celem dzialania i miejscem syntezy w jajowodzie krowy, jednakze jego
rola w tym organie nie zostata dotychczas zbadana. Celem badan byto okreslenie wptywu LPA na produkcje
PGE2 i PGF2a oraz ekspresje czynnikéw zaangazowanych w interakcje pomiedzy oocytem lub zarodkiem
a jajowodem krowy, w jajowodzie krowy w réznych fazach cyklu jajnikowego.

Hodowle tkankowg banki i cie$ni jajowodu w fazach okoloowulacyjnej i wezesnolutealnej cyklu rujowego
prowadzono przez 12 i 24 godz. w obecnosci LPA (10~ M) lub PBS (kontrola). Koncentracje PGE2 i PGF2a
w medium hodowlanym oznaczono metoda EIA. W tkankach zbadano ekspresje OVGPI, ISG15, LIF, LIFR,
OASI metoda Real Time PCR. Analize statystyczna przeprowadzono przy uzyciu jednoczynnikowej analizy
wariancji ANOVA.

Uzyskane wyniki dowodzg, ze LPA stymuluje synteze PGF2a w bance jajowodu we wczesnolutealnej
fazie cyklu rujowego oraz hamuje jej produkcje w fazie okoloowulacyjnej. Nie stwierdzono wptywu LPA na
synteze PGF2a w cie$ni jajowodu. Nie stwierdzono wptywu LPA na syntez¢ PGE2 w jajowodzie krowy. Po-
nadto, wykazano, ze LPA stymuluje ekspresje OASI, LIFR, ISG15, OVGPI oraz hamuje ekspresje LIF w bance
jajowodu we wczesnolutealnej fazie cyklu jajnikowego. W cie$ni jajowodu wykazano dodatni wplyw LPA na
ekspresje OVGPI.

Podsumowujac, LPA w bance jajowodu krowy, moduluje sekrecje PGF2a w okotoowulacyjnej oraz wcze-
snolutealnej fazie cyklu jajnikowego oraz ekspresje czynnikow zaangazowanych w interakcje pomiedzy oocy-
tem a jajowodem krowy tuz po owulacji. Majac na uwadze wplyw PGF2a na kurczliwo$¢ jajowodu oraz
znaczacg role LIF i OVGP1 w dojrzewaniu oocytu oraz zaplodnieniu, a takze udziat LPA w modulacji ekspre-
sji ww. czynnikow, sugerujemy wplyw LPA na regulacje czynnosci jajowodu u krowy.

Badania finansowane ze srodkéw NCN: 2013/11/N/NZ9/00101.

100



SESJA III. OVIDUCTAL AND OVARIAN FUNCTION

P_035

Characterization and differentiation of porcine ovarian putative stem cells into
neuronal-like cells

Charakterystyka i r6znicowanie domniemanych komoérek macierzystych jajnika swini
w komorki podobne do neuronéw

Wartalski K.¥, Gorczyca G., Duda M.

Department of Endocrinology, Institute of Zoology and Biomedical Research,
Jagiellonian University in Krakow;

*kamil.wartalski@doctoral.uj.edu.pl

Population of putative stem cells (PSCs) in the ovary is characterized by the expression of some markers
of stem cells. The aim of this work was isolation and characterization of ovarian PSCs.

To isolate ovarian PSCs, antibodies against SSEA-4 and CD34 conjugated to magnetic beads were used.
Isolation was carried out according to the modified protocol recommended by the manufacturer. Isolated cells
were cultured in vitro for 7 days (control cultures) in DMEM/F12 medium with the additions of stem cells
factor (SCF) and special supplement B-27 (serum substitute). In experimental cultures PSCs were differenti-
ated for 7 days using forskolin or forskolin with bFGF at different concentrations. Total protein and mRNA
were isolated for future molecular analysis, moreover immunofluorescence studies of stem and neuronal cells
markers were performed.

In the PSC cell cultures after 48 h characteristic embryoid bodies were observed. The immunostaining for
c-Kit, GDF-9, Oct-3/4, Sox-2 and Ki-67 were mainly detected in the cytoplasm of PSCs cultured for 7 days.
The expression of mRNA for c-Kit, GDF-9 and Ki-67 in PSCs was revealed using the reverse transcriptase
PCR technique. Western blot analysis were conducted in all samples for stem cell markers such an Oct-3/4,
Sox-2, c-Kit, and proliferation marker such as Ki-67. After PSCs culture under forskolin or forskolin with
bFGF influence, neuronal-like processes was observed. Interestingly, cytotoxic effect of higher concentrations
of forskolin was noticed. In the part of PSCs after differentiation nuclear and cytoplasmic immunolocaliza-
tion of nestin has been demonstrated.

The obtained results allow to presume that stem cells are actually present in the porcine ovary. Cells most
likely exhibit multipotent and pluripotent ability to differentiation. Morphology of cells stimulated by dif-
ferentiation factors and detection of nestin shows that ovarian PSCs may differentiate into cells similar to
neurons. The best result of differentiation was obtained using forskolin and bFGF together.

Funded from the National Science Center Poland, project No: DEC-2016/21/N/NZ9/01205.
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Leptin signaling activation mediates ovarian pathology in diet-induced obesity mice

Wplyw wzmozonej aktywacji leptyny na powstawanie zmian patologicznych w jajniku
myszy z otyloscig indukowang dietg

Wotodko K., Adamowski M., Skarzynski D.]., Galvao A.M.*

Institute of Animal Reproduction and Food Research, Polish Academy of Sciences, Olsztyn;

*a.galvao@pan.olsztyn.pl

Obesity is associated with infertility. We have previously verified that leptin signaling is impaired
in the ovaries of mice subjected to diet-induced obesity (DIO). In the present work, we correlate the activa-
tion of leptin (LEP) signaling in the ovary and the expression of its inhibitors Protein-tyrosine Phosphatase
1B (PTP1B) and Suppressor of Cytokine Signalling 3 (SOCS3) with the regulation of inflammatory mediators
in obese mice.

In vivo experiments on C57BL/6] mice were performed and animals were treated as following: i) DIO
mice, either fed chow diet (CD) or high-fat diet (HFD) for 4 or 16 weeks (wk); or ii) pharmacological hyper-
leptinemia mice (LEP), daily injected intraperitoneally with 100 pg of leptin for 9 (LEP9) or 15 days (LEP15)
or saline. Ovaries were collected and mRNA and protein isolated for further studies.

DIO 16wk increased both mRNA and protein of PTP1B and SOCS3 (P<0.05). Regarding LEP treat-
ment, the same was found after LEP15 for mRNA and protein of PTP1B and SOCS3 (P<0.05), what suggests
the activation of the signaling pathways mediating LEP resistance establishment in our comparative systems.
Subsequently, we studied the signature of inflammatory markers in both protocols and we found that either
in DIO 16wk and LEP15 the mRNA transcription of Tumor Necrosis Factor a (Tnf), Interleukin 1p (111b)
and Interleukin 6 (1I6) was upregulated (P<0.05).

In conclusion, increased expression of inflammatory mediators in both protocols invite us to speculate
about the role of PTP1B and SOCS3 on pathology establishment in the ovary of obese mice. What is more,
increased leptin signalling inhibitors PTP1B and SOCS3 might further determine functional impairment,
which is currently under investigation.

Work supported by National Science Centre (2014/15/D/NZ4/01152) awarded to AG.
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Motion characteristics and membrane integrity of boar spermatozoa differing
in freezability

Ruchliwos$¢ i integralnos¢ bton plazmatycznych plemnikow knura z ejakulatow
o roznej przydatnosci do zamrazania

Fraser L.*, Zasiadczyk L., Wasilewska K., Filipowicz K., Karpiesiuk K.
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Male variability in semen freezability is one of the main factors affecting sperm cryo-survival in different
animal species. In this study, different sperm quality parameters were used to characterize boars with good
and poor freezability semen (GFS and PFS, respectively).

Semen, collected from 18 Polish Large White boars, was frozen using a cryopreservation protocol. Motion
characteristics of frozen-thawed spermatozoa, analyzed by the computer-assisted sperm analyzer (CASA)
system, included total and progressive motility (TMOT and PMOT, respectively), velocity straight line ve-
locity (VSL), velocity average path (VAP), linearity (LIN), straightness (STR) and rapid movement (RAP).
Besides the CASA-analyzed sperm motion patterns, assessments of the sperm membrane integrity included
mitochondrial membrane potential (JC-1/PI assay), plasma membrane integrity (SYBR-14/PI assay), normal
apical ridge (NAR) acrosome integrity, DNA fragmentation and lipid peroxidation (LPO).

ANOVA results showed that boar x freezability group significantly affected most of the analyzed sperm
quality characteristics following freezing-thawing. Using the post-thaw sperm quality characteristics,
10 boars were classified as GFS (n=10), whereas 8 boars were considered as PFS (n=8). Higher post-thaw
sperm TMOT, PMOT and RAP movement, exhibited by boars with GFS, were concomitant with greater
proportions of spermatozoa with VSL, VAP, STR and LIN values compared to boars with PFS. Furthermore,
the membrane integrity of frozen-thawed spermatozoa was less compromised in boars with GFS, as indicated
by higher functional mitochondria, plasma membrane integrity (SYBR-stained sperm cells) and NAR acro-
some integrity, and reduced LPO and DNA fragmentation.

The combination of sperm quality parameters, employed in this study, showed marked variations
in the sperm cryo-survival between the freezability groups, being significantly higher in boars with GFS.

Supported by the NCN project (2015/19/B/NZ9/01333).
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Effect of thymosin on survival of vitrified porcine oocytes

Wplyw tymozyny na przezywalnos¢ witryfikowanych oocytow swini

Gajda B.*, Poniedziatek-Kempny K., Rajska I., Smorag Z.
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Thymosin (TH) is biological active polypeptide released by thymus. It protects cells from damage
and blocks apoptosis. In our recent study we demonstrated that supplementation of IVM medium for pig
oocytes with synthetic TH increased the number of matured oocytes and had positive effect on quality of pig
IVF blastocyst (Gajda et al., 2015, Anim Reprod). The objective of the present study was to examine the effect
of supplementation of IVM medium for oocytes with TH on survival of vitrified porcine oocytes.

Cumulus-oocyte complexes (COCs) were obtained from ovaries of slaughtered gilts. COCs were selected
and cultured in modified TCM-199 medium supplemented with 0.5 mg/ml of synthetic TH (LipoPharm.pl;
exp. group) or without TH (control group) for 42 h at 39 °C and 5% CO,. After maturation, oocytes were as-
sessed and vitrified using the OPS method described by Gajda et al. (2015, CryoLett). Oocytes of good quality
from exp. and control group were equilibrated in solution consisting of 10% dimethyl sulfoxide (DMSO)
and 10% ethylene glycol (EG) diluted in TCM-199 for 3 min. Oocytes (5-6) with a minimum volume of vit-
rification solution (15% DMSO, 15% EG and 0.5 M sucrose) were loaded into the OPS straw. After 1 min,
the straw was plunged into liquid nitrogen (LN,). For warming, the OPS was quickly removed from LN,
immersed in dilution solution (TCM-199 and sucrose) for 5 min and washed in TCM-199. Then, the oocytes
were morphologically evaluated under a stereomicroscope. The results were analysed statistically with Chi-
square test.

The survival rate of vitrified porcine oocytes matured in medium supplemented with 0.5 mg/ml of TH
(exp. group) were higher (64/80, 80.0%; P<0.05) than those of oocytes matured in medium without TH (con-
trol group; 78/120, 65.0%).

In conclusion, our data indicate that survival of porcine vitrified oocytes may be affected by their culture
conditions. Further investigations regarding the in vitro fertilization of vitrified porcine oocytes matured with
thymosin are required.

Supported by: BIOSTRATEG2/297267/14/NCBR/2016.
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Wplyw cytoplazmy selektywnie enukleowanych zygot na morfologie przeszczepionych
jader komorkowych

Influence of zygote cytoplasm after selective enucleation on morphology
of transferred cell nucleus

Greda PY*, Krus$ J.!, Duszewska A.M.!, Piliszek A.%, Modlinski J.A.?

ISzkota Gtowna Gospodarstwa Wiejskiego, Warszawa;
2Instytut Genetyki i Hodowli Zwierzgt Polskiej Akademii Nauk, Jastrzebiec;
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*pawel_greda@sggw.pl

W klasycznej metodzie enukleacji (McGrath i Solter, 1984, Science) usuwana jest calos¢ przedjadrzy, tj. za-
réwno material genetyczny, jak i wszystkie czynniki zamkniete w obrebie otoczki przedjadrza (enukleacja cal-
kowita — CE). W naszych doswiadczeniach badalismy wplyw nowej metody enukleacji interfazowych zygot
(Greda i wsp., 2006, Reproduction), ktdrej istotnym nastepstwem jest wzbogacenie cytoplazmy enukleowanej
komorki o elementy karioplazmy pochodzace z usuwanych przedjadrzy (enukleacja selektywna — SE). Bez-
posrednim celem naszej pracy byto zbadanie zmian zachodzacych w morfologii jader komdrek dawcéw po
ich transferze do cytoplazmy zygot enukleowanych obiema metodami.

Zygoty poddano enukleacji calkowitej (zygoty CE) albo enukleacji selektywnej (zygoty SE), a nastepnie
przeszczepiono do nich jadra pochodzace z zarodka o§mioblastomerowego lub komoérki pecherzykowej. Po
okresie sze$ciogodzinnej inkubacji w warunkach in vitro, rekonstruowane zarodki utrwalono i wykonano
z nich preparaty mikroskopowe. Nastepnie, dokonano pomiaru promienia jader komérkowych oraz ich ja-
derek i na tej podstawie obliczano objetos¢ tych struktur.

Srednia objetos¢ jader komoérek pecherzykowych to 210,5 um? (£49,9). Po transferze do cytoplazmy se-
lektywnie enukleowanej zygoty jadro komdrkowe zwiekszyto swoja objeto$¢ do $redniej wartosci 659,3 pm?
(£179,7). Obliczona $rednia objetos¢ jadra dla blastomerdw 1/8 wyniosta 744 pm? (+ 267), natomiast $rednia
objetoé¢ jaderka (jaderek) wyniosta 44,7 um?® (+ 12,5). Po transferze tych jader do zygot CE zwiekszyly one
swoja objetos¢ do warto$ci 3264 um?® (+ 1172), a §rednia objeto$¢ jaderek wynosita 55,9 pm? (+ 33,9). Srednia
objetoé¢ jader transferowanych do zygot SE wynosita 4276 pm? (+ 1433), a $rednia objetos¢ jaderka zwiek-
szyta sie do warto$ci 472 um? (+ 326).

Powyzsze wyniki pokazuja, ze cytoplazma selektywnie enukleowanej zygoty jest w stanie przemodelowac
transferowane jadro zar6wno komorki somatycznej, jak i komorki zarodkowej. Materiat pseudojaderek uwal-
niany podczas selektywnej enukleacji przedjadrzy zygoty jest w stanie wnikna¢ do transferowanego jadra
i wplynac na wielkos¢ jego jaderek.
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Blastomere removal from cleaving mouse embryos affects long-term
predisposition to obesity in adult males

Wplyw usuniecia blastomeru z zarodka myszy na wystepowanie otylosci
u dorostych samcow

Kotlarska M.!, Peczkowicz-Szyszka J.!, Florek W.!, Stankiewicz A.M.!, Arena R.!, Starzynski R.M.},
Sampino S."**, Modlinski J.A.!

'Department of Experimental Embryology,
Institute of Genetics and Animal Breeding of the Polish Academy of Sciences, Jastrzebiec, Poland;
Faculty of Veterinary Sciences, University of Teramo, Italy;

*s.sampino@ighz.pl

Blastomere biopsy (BB) is an essential technique for performing preimplantation genetic diagnosis (PGD),
which involves in vitro culture of cleaving embryos and removal of one/two blastomeres. Although, BB is con-
sidered safe, there is little knowledge about long-term health outcomes in children born after PGD. Previous
studies have shown that BB causes increased body weight in mice. Therefore, we investigated the long-term
effects of BB on phenotypic traits related to obesity.

Blastocysts were obtained following BB, following removal and re-introduction of one blastomere (sh-
am-BB controls) and following in vitro culture only (IVC controls), and then transferred to pseudopregnant
recipients. The obtained offspring (BB=60, sham-BB=39 and IVC=39) were analyzed for body weight de-
velopment and behaviors related to obesity. Moreover, regulatory molecules involved in the energy balance
system were analyzed in blood, fat tissues and hypothalamus, using ELISA and Real Time PCR. Experimental
groups were compared using one-way ANOVA or Kruskal-Wallis tests.

Male BB mice displayed increased growth rates during early post-natal life and showed increased body
weight in adulthood, compared to sham-BB and IVC mice (P<0.001). Kidneys and liver weights, as well as fat
depositions were also increased in BB compared to controls (kidneys P<0.01; liver, fat P<0.001). Moreover,
BB displayed increased food intake (P<0.05) and increased sucrose preference (P<0.01). When provided
with a wheel, no difference among groups were observed in the time spent running. However, while con-
trols showed significant weight loss after 3 days of physical exercise, BB mice did not (BB P>0.05; sham-BB
P<0.05; IVC P<0.001). In addition, we found significantly increased blood and fat leptin protein levels in BB
compared to controls. There was no difference in expression of leptin, leptin receptor, orexin, neuropeptide Y
and growth hormone genes, and an increased expression of the ghrelin gene, in the hypothalamus

Our data indicate that BB causes imbalance between energy intake and energy expenditure in mice, sug-
gesting that PGD procedures might represent a risk factor for obesity.

This study was supported by KNOW Leading National Research Centre Scientific Consortium “Healthy Ani-
mal-Safe Food”.
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The influence of motility stimulants on biological properties of cryopreserved
dog semen

Wplyw dodatku stymulatoréw ruchliwosci na wlasciwosci biologiczne
kriokonserwowanych plemnikéw psa

Lecewicz M.*, Strzezek R., Majewska A., Kordan W.

Katedra Biochemii i Biotechnologii Zwierzqgt, Uniwersytet Warmitisko-Mazurski w Olsztynie;

*mlecew@uwm.edu.pl

The aim of this study was to determine the effect of semen extender supplementation with the motility
stimulants on the selected quality parameters of the cryopreserved canine spermatozoa.

Two motility stimulants (caffeine, pentoxifylline) with the final concentrations: 5 mM, 10 mM and 20 mM
were used. The sperm quality was evaluated for motility (CASA), mitochondrial function (JC-1/PI assay)
and plasma membrane integrity (SYBR-14/PI) after 60 minutes of incubation at 37 °C.

Regardless of the used concentrations, all stimulants showed a positive effect on sperm motility. However,
in semen extenders supplemented with the concentration of 10 mM of all used motility stimulants, the high-
est percentage of spermatozoa with progressive motility was observed. Furthermore, in case of mentioned
concentration, the higher proportion of spermatozoa with active mitochondria was also noted. Moreover, no
differences in plasma membrane integrity were observed irrespective of the concentration and active sub-
stances used.

Presented results can suggest that the addition of methylxanthines may increase levels of intracellular
cAMP as the result of motility stimulants addition, except positive effect on sperm motility, may indirectly
affect the mitochondrial transmembrane potential.

This work received financial support from the University of Warmia and Mazury in Olsztyn (no. 11.610.003-300).
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Effect of addition of a low molecular weight antioxidants to the diluent for freezing
semen of the dog on selected quality parameters of cryopreserved spermatozoa

Wptlyw dodatku niskoczasteczkowych antyoksydantow do rozrzedzalnika do
mrozenia nasienia psa na wybrane wskazniki jakosciowe plemnikow poddanych
procesowi kriokonserwacji

Lecewicz M.*, Strzezek R., Majewska A., Kordan W.

Katedra Biochemii i Biotechnologii Zwierzgt, Uniwersytet Warmitisko-Mazurski w Olsztynie;

*mlecew@uwm.edu.pl

The present study was conducted to evaluate whether supplementation of semen extender with Trolox
(water-soluble vitamin E) and L-ascorbic acid (vitamin C) may have influence on the quality of frozen-thawed
canine spermatozoa.

The following variants of extenders were used: 1) without additives (antioxidants) — control sample; 2)
vitamin E 400 uM /1 x 10° spermatozoa; 3) vitamin C 200 pM /1 x 10° spermatozoa; 4) vitamin C + E, 200
+ 200 uM /1 x spermatozoa 10% 5) vitamin C + E, 200 + 400 uM /1 x 10° spermatozoa. The antioxidants
were added to the chilled semen immediately before freezing. The sperm quality was evaluated for motility
(CASA), mitochondrial function (JC-1/PI assay) and plasma membrane integrity (SYBR-14/PI).

Regardless of the used extender variant, there were no significant differences in the total sperm motility.
However, the higher percentage of progressively motile sperm was observed in semen supplemented with
the equal concentrations of vitamins C + E. Furthermore, in mentioned extender variant, the higher propor-
tion of spermatozoa with an integral plasma membrane and active mitochondria was noted.

This results may indicate that the supplementation of the semen extender with a similar concentrations
of the synergistically act vitamins may have a positive effect on a quality parameters of frozen-thawed canine
spermatozoa.

This work received financial support from the University of Warmia and Mazury in Olsztyn (no. 11.610.003-300).
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Tworzenie Banku Nasienia Zubra — analiza wlasciwosci strukturalnych
i funkcjonalnych plemnikéw przy uzyciu cytometru przeptywowego
przed i po procesie kriokonserwacji

Creation of the Wisent Semen Bank — analysis of structural and functional properties
of sperm before and after the cryopreservation process using a flow cytometer

Nizanski W."*, Partyka A.!, Bielas W.!, Prochowska S.!, Duszewska A.M.%, Bielecki W.?, Olech W.*
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*wojtek.nizanski@gmail.com

Jednym z najwazniejszych dziatan programéw zachowania puli genowej gatunkéw zagrozonych wygi-
nieciem jest prowadzenie Banku Genéw. W Polsce, Zubr Bison bonasus podlega $cistej ochronie gatunkowej,
przez co niezwykle istotnym elementem strategii ochronnej jest zalozenie oraz prowadzenie Banku Nasienia
Zubra jako zabezpieczenie przyszloéci gatunku. Celem badan byta ocena skutecznosci protokotu kriokonser-
wacji nasienia najadrzowego zubra opracowanego w Katedrze Rozrodu, poprzez badanie parametréw jako-
sciowych plemnikéw, wykorzystujac technike cytometrii przeptywowej oraz barwniki fluorescencyjne.

Materiat do badan stanowilo nasienie 12-tu dorostych samcow, eliminowanych ze stad w Puszczy Borec-
kiej oraz Bialowieskiej. Nasienie pobierane bylo z ogona najadrzy poprzez nacinanie tkanki oraz wyptuki-
wanie plemnikéw rozrzedzalnikiem. Po wstepnej ocenie pobranych plemnikéw probki dzielono na 2 czgsci,
jedna poddajac ocenie jako probki swieze, a druga poddajac procesowi kriokonserwacji. Przy uzyciu cyto-
metru przeptywowego oraz fluorochroméw ocenie poddawano: cigglto$¢ blony komorkowej, uszkodzenia
akrosomu, potencjal mitochondrialny, peroksydacje lipidow, apoptoze oraz strukture chromatyny.

Proces kriokonserwacji nasienia spowodowal spadek zawartosci plemnikéw zywych o 21 punktéow
procentowych (pp) osiagajac warto$¢ 45%. Mrozenie nasienia powodowalto nieznaczny wzrost uszkodzen
akrosomow, peroksydacji lipidow oraz apoptozy w plemnikach, ktdre przezyty proces mrozenia. Aktywno$¢é
mitochondriéw byla niska zaréwno w nasieniu §wiezym, jak i rozmrozonym. Proces mrozenia zwigkszyt za-
warto$¢ plemnikow z uszkodzong chromatyna o 5 pp.

Podsumowujac, opracowana procedura kriokonserwacji nasienia Zubra obnizajac w pewnym stopniu ja-
kos¢ plemnikéw in vitro, stwarza jednak dobra perspektywe rozwoju czesci programéw ochrony puli geno-
wej zubrow. Mozliwo$¢ zastosowania kriokonserwowanego nasienia zubréw do inseminacji lub zaptodnienia
in vitro, a nastepnie do embriotransferu stanowi potezne narzedzie w ratowaniu gingcego gatunku.
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Zastosowanie metody Rapid-I do kriokonserwacji oocytow klaczy

Application of Rapid-I method for cryopreservation of equine oocytes

Nowak A.%*, Kochan J.}, Okolski AL, Witkowski M.!, Witarski W.2, Mlodawska W.!
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Pozaustrojowe uzyskiwanie zarodkéw uwarunkowane jest dostepem do duzej ilosci gamet. Oocyty po
pozyskaniu muszg by¢ bezposrednio wykorzystane do dalszych procedur, poniewaz wraz z uptywem czasu
obnizaja sie ich zdolnosci do zaptodnienia. Konieczno$¢ zaplodnienia komorek w krotkim odstepie czasu od
pozyskania mozna wyeliminowa¢ dzigki witryfikacji. Zamrozone oocyty moga by¢ przechowywane przez
nieograniczony czas nie tracac przy tym swoich zdolnosci do zaptodnienia. Dzigki temu po rozmrozeniu
moga by¢ uzyte do procedur in vitro. Celem pracy byto okreslenie kompetencji rozwojowych oocytow klaczy
witryfikowanych metodg Rapid-I, aktywowanych partenogenetycznie lub poddanych zaptodnieniu wspoma-
ganym ICSI.

Pozyskane poubojowo oocyty klaczy poddano dojrzewaniu IVM do stadium metafazy II. Nastepnie
oocyty witryfikowano metodg Rapid-I (Vitrolife) przy uzyciu mediow EquiProVitKit (Minitube). Po rozmro-
zeniu oocyty aktywowano partenogenetycznie kombinacjg jonomycyny i 6(DMAP lub poddano zaptodnieniu
wspomaganemu metodg ICSI. Zarodki konskie hodowano w pozywce TCM 199 Hepes buffered uzupelnio-
nej 10% FBS. Ocene zarodkéw przeprowadzano codziennie na podstawie morfologii i podziatéw zarodkow
(CR-cleavage rate). Dane statystyczne byly poréwnywane przy pomocy testu chi-kwadrat. W przypadku ma-
tych grup uwzgledniono poprawke Yatesa.

Aktywacji partenogenetycznej poddano 204 oocyty. W grupie doswiadczalnej procent podziatéw za-
rodkowych wyniést 10.4%, w grupie kontrolnej natomiast 36% (P<0,001). W drugim etapie oocyty po wi-
tryfikacji poddano zaplodnieniu ICSI. W grupie doswiadczalnej (witryfikowane oocyty) stwierdzono 20%
podziatéw zarodkowych, w grupie kontrolnej natomiast 33,3% dzielacych si¢ zarodkow (P<0,001).

Wezesny rozwoj zarodkowy po zaplodnieniu i aktywacji partenogenetycznej przebiega podobnie, dlatego
tez metoda ta moze by¢ wykorzystywana do oceny potencjalu rozwojowego witryfikowanych oocytow. Za-
stosowana w do$wiadczeniu procedura witryfikacji oocytéw klaczy metoda Rapid-I pozwala na zachowanie
kompetencji rozwojowej oocytow poddanych aktywacji partenogenetycznej lub zaptodnieniu metoda ICSI.
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Effect of spermatozoa hyperactivity after capacitation on in vitro fertilization
effectiveness of boar semen — preliminary results

Wplyw hiperaktywnosci plemnikow po kapacytacji na efektywnos¢ zaptodnienia
in vitro nasieniem knura — wstepne wyniki

Poniedzialek-Kempny K.*, Rajska I., Gajda L., Gajda B.

Department of Animal Reproduction Biotechnology, National Institute of Animal Production, Balice/Krakow;

*katarzyna.kempny@izoo.krakow.pl

Hyperactivated spermatozoa are described as a vigorous and non-linear movement caused by an in-
creased amplitude of flagellar beats. Without hyperactivity spermatozoa are not able to penetrate the zona pel-
lucida and as a consequence they are not able to fertilize. The aim of this study was to estimate the influence
of spermatozoa hyperactivity after capacitation on in vitro fertilization results of boar semen.

The semen was obtained from 7 boars of various breeds. The collected sperm was diluted in Biosolwens
Plus (Biochefa, Poland). The semen progressive motility and hyperactivity was evaluated before and after
capacitation by using SCA. Semen underwent capacitation in a medium based on TCM-199 (1 h incubation
in 39 °C and 5% CO, in the air). In vitro-matured oocytes were fertilized with semen from selected boars
1 and 2 with different hyperactivity. Presumptive zygotes were cultured in NSCU-23 medium up to the blas-
tocyst stage.

It was found that the semen progressive motility of 7 boars before capacitation oscillated between
48 and 82% and semen hyperactivity oscillated between 7 and 28% while after capacitation progressive motil-
ity was 50-79% and semen hyperactivity was 25-79%. Semen of two selected boars (1 and 2) exhibited similar
motility (70%) but different hyperactivity: boar 1- high (79%), boar 2- low (45%) and after capacitation were
used for IVE The cleavage rate of boar 1 was 35% and the blastocysts rate was 22% while the cleavage rate
of boar 2 was 42% and no blastocysts developed. Statistical analysis was performed using the x* and t tests.
There were no significant differences between boars in cleavage and blastocyst rate.

In conclusion, the evaluation of hyperactivity of spermatozoa after capacitation may be useful for the esti-
mation of boar semen fertilization ability; however, further research on bigger experimental material is need-
ed to be performed.

Supported in part by Fund of Own Research of IZ PIB no. 07-2.06.7 (2015-2017) and Predoctoral Research
Funded by Ministry of Agriculture no. 11-0.07.1 (2015-2016).
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Effectiveness of collagenase type IA in domestic cat ovarian follicles enzymatic
isolation protocol

Efektywnos¢ kolagenazy typ IA w procedurze enzymatycznej izolacji pecherzykow
jajnikowych kota domowego

Rodak O.%, Partyka A., Nizanski W.

Department of Reproduction and Clinic of Farm Animals, Faculty of Veterinary Medicine,
Wroclaw University of Environmental and Life Sciences, Wroclaw;

*olga.rodak@upwr.edu.pl

The aim of the study was to examine usefulness of collagenase type IA for ovarian follicles (OF) isolation
from domestic cat ovarian cortex tissue.

Opvarian cortex round pieces, 0.2 cm in diameter were used in the study. Series of experiments were per-
formed to obtain optimal settings during collagenase type IA tissue digestion. DPBS was used as a basic me-
dium. Concentration of collagenase was 1 mg/ml. Incubations were performed at 37 °C. Viability evaluation
of OF was performed using fluorescent dyes — Calcein/EthD-1.

Experiment 1: Effect of incubation time on OF isolation. Method: 6 groups with different incubation pe-
riod: 15, 30, 45, 60, 75, and 90 min. Result: Only pieces from group 60, 75, 90 min released single OF. Cortex’s
fragments were dissolved, with still lots of OF tightly embedded in the tissue.

Experiment 2: Impact of tissue preparation. Method: 2 groups: 1) whole pieces, 2) chopped pieces, with
3 different incubation periods were used in each group (1, 1.5, and 2 h). After digestion, tissue fragments
were removed and samples were centrifuged. Result: Group 2 showed two times more of digested material
in comparison to group 1. Single OF was found after staining. 2 h of incubation had negative impact on
OF morphology in both groups.

Experiment 3: Impact of digestive medium supplementation. Method: 3 groups of different supple-
ments: 1) 1% BSA, 2) 5 mM Ca®" 3) BSA and Ca** were used. Result: Amount of digested material increased
in 2 and 3 groups, but no difference in OF number was observed. OF morphology was better in group 1 and 3.

Experiment 4: Impact of tissue quality (age, cycle phase). Selected protocol (chopped tissue, 1.5 h of incu-
bation, BSA and Ca?* addition) was repeated 5 times using tissue from various females. Result: No improve-
ment was observed.

In conclusion, domestic cat ovarian tissue enzymatic digestion protocol based only on collagenase type IA
is inefficient. Probably the use of different collagenase types combination is required for successful cat ovarian
follicles isolation.

Supported by statutory research funds no B030/0046/16 assigned to the Faculty of Veterinary Medicine, Wroclaw
University of Environmental and Life Sciences.
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Can epigenetic transformation of nuclear donor cells contribute to the preservation
by inter-species (porcine—bovine or caprine—porcine) cloned embryos of their
competences to develop extracorporeally to the blastocyst stage?

Czy epigenetyczna transformacja komorek-dawcow jader moze przyczynic sie do
zachowania przez miedzygatunkowe (Swinsko—bydlece lub kozio—»swinskie) zarodki
klonalne pozaustrojowych kompetencji rozwojowych do stadium blastocysty?

Samiec M.*, Skrzyszowska M., Opiela J.

Department of Animal Reproduction Biotechnology, National Research Institute of Animal Production,
Balice n. Krakéw;

*marcin.samiec@izoo.krakow.pl

The present research was undertaken to ascertain whether inter-family and inter-genus (porcine->bovine;
P-B or caprine>porcine; C>P) nuclear-transferred (NT) embryos can acquire and retain their developmen-
tal capabilities to reach the blastocyst (B) stage under in vitro culture conditions.

To create inter-species (P>B or C>P) cloned embryos, enucleated ex vivo-matured heifer/cow oocytes
(ooplasts; Group I) or gilt/sow ooplasts (Group II) were subzonally microinjected and subsequently electro-
fused either with adult pig bone marrow-derived mesenchymal stem cells (APBM-MSCs) that had been epig-
enomically modulated by 24-h exposure to 50 nM trichostatin A (TSA; Group I) or with adult goat peripheral
blood-derived fibroblast-like cells (AGPB-FLCs) that had been exposed to 350 nM scriptaid (SCPT) for 24 h
(Group II). Efficiently electroactivated P-B or C>P nuclear-ooplasmic hybrids were cultured to the morula
(M) and B stages for 168 to 192 h.

Among 116 inter-species NT embryos assigned to Group I, 84 (72.4%)* were able to divide in vitro.
The percentages of embryos that progressed to the M and B stages were 34/116 (29.3%)* and 12/116 (10.3%)
5, respectively. In Group II, out of 127 hybrid NT embryos, 89 (70.1%)* underwent cleavage divisions, but
34 (26.8%)* and 11 (8.7%)* developed to the M and B stages, respectively (** P>0.05; y* test).

Summing up, inter-species NT embryos that had been reconstructed either with bovine ooplasts
and TSA-treated APBM-MSC nuclei or with porcine ooplasts and SCPT-treated AGPB-FLC nuclei did not
exhibit failure to complete ex vivo development to the B stage. Additionally, due to desirable enhancement
of donor cell nuclear reprogrammability, the strategies of not only TSA-mediated epigenetic transformation
of APBM-MSCs, but also SCPT-mediated epigenetic transformation of AGPB-FLCs gave rise to both mainte-
nance by P->B or C>P NT embryos of the relatively high M formation rates and acquisition of developmental
competences to reach the B stage.
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Perspective: The use of inner cell mass exchange for the study of placenta-mediated
adult diseases

Perspektywa: Wykorzystanie wymiany komorek wezla zarodkowego do badania
chordb, w ktorych posredniczy tozysko

Sampino S."**, Loi P2, Modlinski J.A.!

'Department of Experimental Embryology,
Institute of Genetics and Animal Breeding of the Polish Academy of Sciences, Jastrzebiec, Poland;
’Laboratory of Experimental Embryology, Faculty of Veterinary Medicine, University of Teramo, Teramo, Italy;

*s.sampino@ighz.pl

Growing evidence links an individual’s susceptibility of adult chronic diseases to adverse events during
prenatal intrauterine life. In this context, the placenta has a pivotal role in mediating fetal development.
Therefore, alterations in its functions may underlie later disease occurrence. During pre-implantation em-
bryo development, the blastocyst is composed of two cell lineages, the inner cell mass (ICM) and the tropho-
blast (TR), which give rise to the fetus and to the placenta, respectively. Chimeric complementation of ICM
and TR consists in the transfer of ICM into empty trophoblastic vesicles, which give rise to live offspring
in animal experiments. Here, we propose the use of chimeric complementation by ICM-exchange between
embryos belonging to normal and disease-carrying mouse strains, to study the placenta-mediated develop-
mental programming and its influence on postnatal health. The obtained offspring could be analyzed for
the presence of disease symptoms, in order to investigate a possible pathogenic role of the placenta. Moreover,
we suggest some methodological advances for the generation of chimeric blastocyst by the use of in vitro
cultured trophoblastic stem cells.

Understanding how the placenta participates in the programming of adult phenotypic features may un-
veil novel targets for developing interventions aimed to at-risk pregnancies that may effectively prevent later
disease onset.

This study was supported by KNOW Leading National Research Centre Scientific Consortium “Healthy Ani-
mal-Safe Food”.
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The effects of oxytocin or PGF,a added to boar semen on reproductive performance
of sows artificially inseminated in summer

Wplyw dodatku oksytocyny lub PGF,a do porcji nasienia knura na wskazniki
reprodukcyjne loch inseminowanych w miesigcach letnich

Schwarz T.**, Jaros P!, Tuz R.!, Nowicki J.!, Matopolska M.}, Murawski M.%, Bartlewski P.M.?
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’Department of Animal Biotechnology, University of Agriculture in Krakow, Krakow, Poland;
*University of Guelph, Department of Biomedical Sciences, Guelph, Ontario, Canada;

*rzschwar@cyf-kr.edu.pl

Summer is the least favorable season for swine reproduction mainly due to long photoperiods and heat
stress. Such conditions negatively impinge on the reproductive system of sows and boars, manifesting in de-
bilitated uterine and gonadal function. This situation is further exacerbated by relatively low levels of bioactive
factors in extended semen doses used for Al Ultimately, there is a noticeable decline in piglet productivity
of summer-breeding sows. Hence, the aim of this study was to determine the effect of oxytocin or prostaglan-
din F, (PGF, ) added to boar semen extender on reproductive performance of sows AI'd during summer.

A total of 144 sows were divided into 3 groups: groups E1 and E2 (n=48 each) inseminated with semen
doses supplemented with 20 IU of oxytocin or 5 mg PGF,qa, respectively; forty eight animals served as con-
trols (group C). Fertilization rate was determined ultrasonographically on gestational day 28. Data were ana-
lyzed by one-way ANOVA and Duncan’s multiple-range test to determine the differences between individual
mean values.

The duration of insemination was greater (P<0.05) in C (141+12 s) compared with E1 and E2
(117£12 and 116%13 s, respectively). Group E1 sows exceeded (P<0.05) C animals in conception (CR)
and farrowing (FR) rates (CR: 97.9+0.02% and 83.3+0.05%; FR 91.7+0.04% and 75.0+0.06%, respectively);
the values for both variables in E2 sows were intermediate (P>0.05; CR: 93.8+0.04% and FR: 83.3+0.05%)
although a difference between E2 and C approached to significance (P<0.10). The mean litter size was greater
(P<0.05) in E2 compared with C sows (12.5+0.4 and 10.8+0.5 piglets/sow, respectively); however, the mean
litter size in E1 group (12.0+0.6 piglets/sow) tended to be greater (P<0.10) than that recorded in C.

The present results demonstrate beneficial effects of both hormones added to boar semen extender on
reproductive performance of sows inseminated in summer months.

Supported by DS 3265 (Dept. of Swine and Small Animal Breeding).
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Zastosowanie liofilizowanej frakcji lipoprotein izolowanych z zéttka jaja strusia jako
skladnika rozcienczalnika do konserwacji plemnikow najadrzowych psa

The use of lyophilised lipoprotein fraction extracted from ostrich egg yolk (LPFo)
in the extender used for cold storage of canine epididymal spermatozoa

Strzezek R.*, Dawid P., Kordan W.

Katedra Biochemii i Biotechnologii Zwierzgt, Uniwersytet Warmitisko-Mazurski, Olsztyn;

*rafi@uwm.edu.pl

W ostatnim okresie wskazuje si¢ na mozliwos¢ szerszego wykorzystania najadrzowych plemnikéw psa
w technologiach reprodukcyjnych tego gatunku zwierzat (Luvoni i wsp., 2017, Reprod Domest Anim). Wy-
maga to jednak optymalizacji technik konserwacji tych plemnikéw m.in. poprzez stosowanie rozwigzan
umozliwiajacych wydluzanie czasu ich przezywalnosci. Celem badan byla ocena wplywu réznych stezen li-
poproteinowej frakcji izolowanej (LPF) z zottka jaja strusia afrykanskiego (Patent RP Nr 217869) na wtasci-
wosci biologiczne najadrzowych plemnikéw psa poddanych konserwacji w stanie ptynnym.

Materiat do badan stanowity plemniki pozyskane z najadrzy od 12 pséw (réznych ras) poddanych stan-
dardowej kastracji. Uzyskane plemniki poddawano konserwacji w stanie plynnym (5 °C) z zastosowaniem
rozcienczalnika Tris — cytrynian — fruktoza (TCF) zawierajacego rozne stezenia LPFo (2.5%, 5%, 7.5%,
10%) oraz 20% zoéttka jaja kurzego (TCF-HEY) stanowigcego probe kontrolng. Analizy plemnikéw wykony-
wane w 1, 3 i 5 konserwacji obejmowaly wspomagang komputerowo oceng ruchliwosci (CASA), okreslenie
integralnosci bfon plazmatycznych (SYBR-14/PI) oraz oceng statusu bfon mitochondrialnych (JC-1/PI).

Wraz z uplywem czasu konserwacji we wszystkich wariantach zaobserwowano postepujace zmiany sta-
rzeniowe struktur plemnikéw. Omawiane zjawisko przejawialo si¢ obnizeniem odsetka plemnikéw ruchli-
wych (TMOT) i wykazujacych ruch postepowy (PMOT) oraz odsetka plemnikéw z zachowang integralnoscia
plazmolemy i funkcjonalnymi mitochondriami. W 5. dniu konserwacji najwyzszymi wartosciami TMOT
i PMOT charakteryzowaly sie proby plemnikowe zawieszone w TCF zawierajacym 5% LPFo oraz TCF-HEY.

Uzyskane wyniki sa zgodne z rezultatami naszych wczesniejszych badan, przeprowadzonych na ejaku-
lowanych plemnikach psa. Wskazuja takze na mozliwo$¢ zastosowania frakcji LPFo jako sktadnika rozcien-
czalnika stosowanego w konserwacji najadrzowych plemnikéw psa.

Praca wykonana w ramach badan statutowych UWM 11.610.003-300.
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Wplyw wysokiej czestotliwos$ci ejakulacji na jako$¢ nasienia oraz wybrane
biochemiczne wskazniki plemnikéw i plazmy nasienia pséw

Effect of high ejaculation frequency on semen quality and some biochemical
parameters of sperm and seminal plasma of dogs

Strzezek R.*, Orzet 1., Siemienczuk J., Kordan W.

Katedra Biochemii i Biotechnologii Zwierzgt, Uniwersytet Warmitisko-Mazurski, Olsztyn;

*rafi@uwm.edu.pl

Intensywna eksploatacja piciowa moze wplywac na obnizenie liczby plemnikéw w ejakulacie oraz po-
wodowac szereg istotnych zmian w sekrecji biochemicznych wyznacznikéw nasienia. Prowadzi¢ to moze do
ograniczenia zdolno$ci zaptadniajacej plemnikow (Strzezek i wsp., 2000, Theriogenology). Celem badan byta
ocena wplywu wysokiej czestotliwosci ejakulacji pséw na jako$¢ nasienia oraz biochemiczne wlasciwosci
plemnikow i plazmy nasienia.

Materiat do badan stanowily pelne ejakulaty pozyskiwane od 5 pséw w odstepach 24-godzinnych przez
5 dni. Podczas 6 miesigcznego okresu poprzedzajacego doswiadczenie nie prowadzano kolekeji ejakulatow.
Kazdorazowo po pobraniu okreslano objetos¢ ejakulatu (OBJ) i koncentracje plemnikéw (KONC). Analizy
plemnikéw obejmowaty ocene ruchliwosci (CASA), fluorescencyjne okreslenie integralnosci blon plazma-
tycznych i statusu blon mitochondrialnych oraz oznaczanie zawartosci ATP. Badania biochemiczne plazmy
nasienia dotyczyly oznaczania zawartosci biatka ogdlnego (TCP) oraz aktywnosci fosfataz: alkalicznej (AP)
i kwasnej (AcP).

Wykazano, ze pozyskiwanie nasienia od pséw w odstepach 24 godzinnych przez 5 dni prowadzi do stop-
niowego obnizenia OBJ i KONC. Stwierdzono natomiast wzrost odsetka plemnikéw o ruchu postepowym,
z zachowang integralno$cia plazmolemy i funkcjonalnymi mitochondriami. Omawianemu zjawisku towa-
rzyszyl wzrost zawartosci ATP w plemnikach. W plazmie nasienia wykazano jednak obnizenie TCP oraz
aktywnosci AP i AcP.

Wyniki badan wskazuja, ze intensywna eksploatacja plciowa pséw, obok zmian wskaznikéw ilo§ciowych
i jakosciowych nasienia, powodowa¢ moze zakldcenia sprawnosci sekrecyjnej najadrzy i gruczotu krokowe-
go. Stanowi¢ to moze gtéwna przestanke do opracowania osobniczo uwarunkowanego programu czestotli-
wosci ejakulacji psa, zwlaszcza w przypadku wykorzystywania nasienia do kriokonserwacji lub inseminacji.

Praca wykonana w ramach badan statutowych UWM 11.610.003-300
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Post-thaw viability of boar spermatozoa treated with fractionated seminal plasma
prior to freezing

Przezywalnos$¢ kriokonserwowanych plemnikéw knura przechowywanych w réznych
frakcjach plazmy nasienia przed zamrazaniem

Wasilewska K.*, Zasiadczyk L., Fraser L.
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University of Warmia and Mazury in Olsztyn;

*karolina.wasilewska@uwm.edu.pl

The quality of post-thaw semen is affected by different factors such as male variability, sperm treatment
and extender composition. This study investigated the effects of different seminal plasma (SP) fractions on
the viability of boar spermatozoa following cryopreservation.

The sperm-rich fractions (SRFs), collected from three PLW boars, were divided into three parts following
analysis. Chromatographically fractionated SP comprising proteins less than 40 kDa (SP 1) and more than
40 kDa (SP 2), and the whole SP (wSP) were used to treat sperm samples, prior to extension with BTS extend-
er and freezing. At post-thaw, the Vybrant Apoptosis Assay Kit was used to identify three sub-populations
of spermatozoa categorized as viable (YO-Pro-1/PI"), apoptotic (YO-Prol1*/PI') and necrotic (YO-Prol*/PI")
in conjunction with the assessment of the plasma membrane integrity (SYBR-14/PI assay), total and progres-
sive sperm motility (TMOT and PMOT, respectively) and the acrosome status (FITC-PNA/PI assay).

ANOVA results showed that there were significant interactions between boar and treatment for most
of the analyzed sperm viability parameters following freezing-thawing. When analyzed within boar, sperm
samples supplemented with either SP 1 or SP 2 demonstrated significantly higher percentages of viable, mem-
brane-intact spermatozoa (YO-Pro-1/PI and SYBR-14*/PI') compared with those of the wSP after freez-
ing-thawing. The percentages of frozen-thawed spermatozoa with plasma membrane apoptotic-like changes
(YO-Prol*/PT') significantly differed among the SP fractions and wSP in each boar. Furthermore, post-thaw
sperm TMOT, PMOT and acrosome status were better maintained in the sperm samples treated with either
SP fraction.

The findings of this study confirmed that holding of boar semen in fractionated SP, prior to freezing, sig-
nificantly increased the sperm cryo-tolerance.

Supported by a NCN project (2016/21/N/NZ9/02289) and funds from UWM in Olsztyn (11.610.003.300).
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Laparoscopic method of oocytes’ recovery in pig (L-OPU in pig)

Uzyskiwanie oocytow swin metodq laparoskopowa OPU

Wieczorek J.*, Cegla M., Poniedzialek-Kempny K., Rajska I., Sobdl K.

Department of Animal Reproduction Biotechnology, National Research Institute of Animal Production, Balice;

*jarostaw.wieczorek@izoo.krakow.pl

The aim of the study was to develop a low-invasive, repeatable and effective laparoscopic method of oo-
cytes recovery in pigs that would be further used for in vitro fertilization (L-OPU in pig).

Eight gilts from one herd were the donors of the oocytes. Gilts were synchronized and superovulated. Oo-
cytes were recovered laparoscopically — 6 times from each donor (total of 48 OPUs). Obtained oocytes were
evaluated based on morphological criteria. Oocytes with homogeneous cytoplasm were accepted for in vitro
maturation and fertilization while oocytes with heterogeneous cytoplasm were rejected.

A total of 491 ovarian follicles were aspirated, 326 oocytes were recovered (66% on average), and 281 oo-
cytes (mean of 86% oocytes) were classified for in vitro maturation. Out of 109 fertilized oocytes 28 zygotes
(26%) were obtained. As a control group served oocytes obtained from slaughterhouse ovaries. 713 in vitro
mature control oocytes were in vitro fertilized, 103 oocytes cleaved (14.4%) and 26 embryos developed to
blastocyst stage (3.6%).

Using the OPU laparoscopic method in pigs, it is possible to obtain oocytes capable for in vitro matura-
tion and fertilization although their quality is lower than oocytes obtained by post-mortem in slaughterhouse.
The method provides sufficient quantity of aspirated oocytes but it is necessary to continue its improvement
to increase the quality of recovered oocytes.

Financial support: statutory activity of National Research Institute of Animal Production (NRIAP) No 02-014.1.
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Blastomere biopsy as factor of risk for impaired fetal development in mouse model

Biopsja blastomeru jako czynnik ryzyka zaburzen rozwoju zarodka na modelu myszy

Zacchini E*, Arena R., Abramik A., Ptak G.E.

Institute of Genetics and Animal Breeding, Polish Academy of Sciences, Jastrzebiec;

*f.zacchini@ighz.pl

Preimplantation Genetic Diagnosis is commonly offered to infertile couple to select healthy embryos to
be transferred in utero. The procedure involves the removal of one-two cells from cleaving embryos (Blas-
tomere Biopsy — BB) and in vitro culture followed by transfer in utero once the result of PGD confirm
their health status. Our previous studies showed increased body weight/size and impaired metabolic function
in BB derived mouse offspring in adulthood. The onset of post-natal diseases can be the result of adaptation
during in utero life. However, there is a limited knowledge on the effect of BB on fetal development. Here we
evaluated development of BB mouse embryos after transfer to recipient females.

At 18.5 dpc fetuses and placentae were collected from females carrying biopsied and not-manipulated
embryos (in vitro control -IVC). In vivo control group (CTR) consisted of embryos completely developed
in vivo. Data were analyzed by One-way Anova test.

Our first observation was an increased pregnancy loss in both BB and IVC vs CTR (P<0.003) and an in-
creased incidence of congenital malformation/stillbirth in BB vs both IVC and CTR (P=0.04). Furthermore,
an increased placental weight in both BB and IVC vs CTR (P=0.0018) while reduced fetal weight in BB vs
both IVC (P=0.0003) and CTR (P<0.0001) was noted. The reduction of feto/placenta ratio was correlat-
ed with the invasiveness of the ART procedure used as it was lower in BB group compared to both IVC
(P=0.045) and CTR (P<0.0001).

Our results showed that BB is associated with increased risk of low birthweight and reduced feto/placen-
tal ratio, suggesting perturbation of fetal development. Such developmental perturbations may predispose
to the onset of metabolic disorders (i.e., coronary heart disease, diabetes). Thus, our preliminary experiment
suggest caution with the use of BB as a routine PGD test.

Supported by KNOW Leading National Research Centre — Scientific Consortium ,,Healthy Animal — Safe Food”

(GA KNOW/IGHZ/RPB/WEW/2016/03 to FZ), National Science Centre Poland (GA 2015/19/D/NZ4/03696 to
FZ), and European Union’s Horizon 2020 Research and Innovation Programme (GA 692185 to GEP).
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Wplyw réznych wariantéw rozcienczalnika na przezywalnos¢ kriokonserwowanych
plemnikow knura

Effect of different semen extenders on viability of frozen-thawed boar spermatozoa

Zasiadczyk L.*, Kurpanik K., Fraser L., Filipowicz K., Kordan W.
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Celem badan byla analiza wplywu réznych wariantéw rozcienczalnika na wlasciwosci biologiczne krio-
konserwowanych plemnikéw knura, z uwzglednieniem sposobu kolekcjonowania nasienia.

Materiat do badan stanowily ejakulaty (n=15) pochodzace od 3 knuréw. Ejakulaty dzielono podczas po-
bierania na dwie czg$ci: gesta frakcje nasienia oraz pozostalos¢ ejakulatu. Proby nasienia poddawano proce-
sowi zamrazania-rozmrazania. Po rozmrozeniu, proby nasienia zawieszano w rozcienczalniku Androhep®
Plus (AHP) lub BTS i analizowano po uplywie 15, 60 oraz 120 minut. Wspomagana komputerowo analiza ru-
chliwosci plemnikéow (CASA) obejmowata 0gélng ruchliwos¢ (TMOT), ruch postepowy (PMOT), predkosé
usredniong (VAP), predkos¢ prostoliniowag (VSL) oraz predkos¢ krzywoliniowa (VCL). Do oceny funkcjo-
nalno$ci mitochondriéw (MMP) i integralnosci plazmolemy plemnikéw (PMI) wykorzystano, odpowiednio,
barwienia fluorochromami JC-1/PI oraz SYBR-14/PI.

Analiza wariancji wykazala, Ze zmienno$¢ uwarunkowana osobniczo, sposdb kolekcjonowania nasienia,
warianty rozcienczalnika oraz czas inkubacji miaty znaczny wptyw na wigkszos¢ analizowanych parametréow
przezywalnosci kriokonserwowanych plemnikéw. Obserwowano znaczne zmiany w analizowanych parame-
trach przezywalnosci plemnikéw pomiedzy wariantami rozcienczalnika i frakcjami ejakulatu nasienia po
120 minutach inkubacji, niezaleznie od sposobu kolekcjonowania nasienia. Omawiane zmiany przejawia-
ly sie istotnie wyzszg wartoscia TMOT, PMOT, MMP oraz PMI w prébach nasienia pochodzacego z gestej
frakcji po 120 minutach inkubacji w rozcienczalniku AHP w poréwnaniu do rozcienczalnika BTS. Zaobser-
wowano istotne réznice w parametrach predkosci VAP, VSL i VCL pomiedzy wariantami rozcienczalnikéw.

Uzyskane wyniki badan moga wskazywa¢, ze rozcienczalnik AHP przyczynia si¢ do zachowania wigk-
szego odsetka ruchliwych plemnikéw o integralnych blonach plazmatycznych, poddanych procesowi
kriokonserwacji.

Prace realizowano w ramach badan statutowych UWM w Olsztynie (11.610.003.300).
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The influence of kappa-opioid receptor agonist on transcriptomic changes
in the anterior pituitary cells of gilts during mid-luteal phase of the estrous cycle

Wplyw agonisty receptora opioidowego kappa na zmiany transkryptomiczne
w komorkach przedniego ptata przysadki loszek w fazie Srodkowolutealne;j
cyklu rujowego

Czelejewska W.¥, Zmijewska A., Dziekonski M., Okrasa S.

Department of Animal Physiology, Faculty of Biology and Biotechnology,
University of Warmia and Mazury, Olsztyn;

*w.czelejewska@gmail.com

Endogenous opioid peptides (EOPs) are crucial regulatory factors of female reproductive functions.
EOPs exert their action mainly at the hypothalamic level, but they can also affect pituitary activity in auto- or
paracrine manner. Our previous study revealed that kappa-opioid receptor agonist (U-50.488) can inhibit
secretion of LH and FSH from the porcine anterior pituitary cells in vitro. The aim of this study was to identify
alterations in gene expression in cultured porcine pituitary cells in the presence of U-50.488.

Cells isolated from anterior pituitaries of cross-bred gilts (Large White x Polish Landrace; n=2x4) on
Days 8-12 of the estrous cycle were incubated with U-50.488 (10”mol/L) or without treatment (control).
Total RNA isolated from these cells was used for microarray study (Porcine V2 Gene Expression Microarray,
4x44K, Agilent Technologies). The obtained data were analyzed by means of GeneSpring GX and bioinfor-
matic tools.

The study revealed significant changes in expression of 253 genes (FC>1.2, P<0,05); 200 were up-reg-
ulated and 53 down-regulated in cells incubated with U-50.488 vs. control conditions. Among others,
BMP15 and RASGRP2 gene expression appeared to be down-regulated. Interestingly, BMP15 encodes factor
that may stimulate FSH secretion by pituitary cells. In turn, RASGRP2 might be involved in VIP/PACAP-de-
pendent prolactin promoter activation. Furthermore, we observed up-regulation of P2RX1 and NCOA4 genes
coding for encoding purinergic receptor and androgen receptor coactivator, respectively. Moreover, among
differentially expressed genes, there were also those encoding transcription factors (GTF2H3, STAT1, TAF5,
TAF4B), as well as components of chemokine (CCL22, CX3CR1, SOS2, SRC) and calcium (ADRAIB, CAC-
NAIS, HTR4, PLN) signaling pathways.

In conclusion, presented microarray data indicate specific genes that may play an important role in opi-
oid-induced changes in secretion of the anterior pituitary hormones.

Supported by Grant No. 12.620.009-300, UWM Olsztyn.
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Analiza sktadu moczu suk w réznych fazach cyklu jajnikowego, w kontekscie
poszukiwania aktywnych substancji semiochemicznych
u psa domowego (Canis familiaris)

Evaluation of the urine composition of bitches during different phases
of the ovarian cycle, in the context of the search for active semiochemical substances
in a domestic dog (Canis familiaris)

Dzigciot M."*, Szumny A .2, Nizanski W.}, Jezierski T.?, Woszczyto M.}, Pieczewska B.!
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Badania opublikowane przez Goodwina i wsp. (1979, Science) wskazywaly, iz gtéwnym feromonem picio-
wym suk jest metyl paraben (4-hydroksybenzoesan metylu). Niemniej, przeprowadzone w ostatnich latach
przez réznych badaczy, jak réwniez przez nasz zespot doswiadczenia dowodza, iz metyl paraben nie wykazuje
dziatania stymulujacego na zachowania plciowe samcéw psa domowego. Celem doswiadczenia byla ocena
zmian w skladzie moczu suk w poszczegdlnych fazach cyklu jajnikowego, w kontekscie poszukiwania sub-
stancji semiochemicznych.

W toku badan, analizie technikg HS-SPME/GC-MS (ang. headspace solid phase microextraction-gas chro-
matography mass spectrometry) poddano ponad 100 prébek moczu zebranych od réznych samic podczas po-
szczegolnych faz cyklu jajnikowego. Faz¢ cyklu potwierdzano poprzez ocene objawéw klinicznych, cytologie
pochwy oraz analiz¢ poziomu progesteronu.

W przebadanych prébkach pochodzacych z okresu estrus zaobserwowano podwyzszony poziom zwigz-
kéw aromatycznych karbonylu, takich jak acetofenon (hipnone) i benzaldehyd. Ponadto wykazano zwiekszona
koncentracje metyloketonéw, np. butanon, 2-pentanon, 3-heksanon. Jednoczesnie, w estrus zaobserwowano
znaczacy spadek stezen zwiazkow siarczkowych: 1-metylotiopropanu; 1-metylotiobutanu, 1-metylotipenta
lub trisiarczan-di-metylu, ktdre to z kolei wykazywaly podwyzszony poziom w okresie diestrus.

Obserwacja ta sugeruje mozliwo$¢ wystepowania podwdjnego charakteru mechanizmu wzajemnego od-
dzialywania miedzy samcami i samicami podczas rui. Mechanizm ten moze si¢ opiera¢ o oczywiste przy-
wabiajace i pobudzajace dzialanie feromondw plciowych, ale i odstraszajace dziatanie zwigzkoéw siarkowych
pojawiajacych sie w pozostalych fazach cyklu. W przeciwienstwie do Goodwina i wsp. (1979), nie stwier-
dzono parabenéw w badanych probkach. Dalsze badania obejmujace testy behawioralne sg wskazane w celu
weryfikacji aktywnosci semiochemicznej zidentyfikowanych substancji i potwierdzenia lub wykluczenia
prawdziwosci tezy o dualnym mechanizmie interakcji w okresie rui pomiedzy samicg i samcem.

Praca finansowana ze srodkoéw Narodowego Centrum Nauki, grant No. UMO-2015/17/B/NZ8/02411.
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Cellular function of membrane estrogen receptor and its mechanism of action
in bank vole testis

Blonowy receptor estrogenowy — rola i mechanizm dziatania
w gonadzie mesKiej nornicy rudej
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Besides canonical nuclear estrogen receptors (ERs), G-protein-coupled estrogen receptor 30 (GPR30)
is involved in estrogen action. It induces rapid signaling via activation of e.g., extracellular signal-regulat-
ed kinase (ERK), mitogen-activated protein kinase (MAPK), cAMP, intracellular calcium (Ca2+) stores, in-
terleukins and interferons as well as metalloproteinases (MMPs). As further understanding of GPR30 role
in male gonad and its regulation by estrogens currently remains elusive, this study was carried out to investi-
gate the above issue using the unique rodent experimental model — the bank vole. In this seasonally breeding
animal, the level of sex steroid hormones is physiologically regulated, being significantly decreased during
reproductive system regression (short day; SD) in comparison to actively reproducing voles (long day; LD).

Testes of mature LD and SD bank voles (n =30) were fixed in paraffin or frozen for gRT-PCR, immu-
nohistochemical and biochemical analyses. Statistical analyses were performed on raw data using Statistica
10 software.

Based on immunohistochemical results, GPR30 was expressed in testicular somatic and spermatogenic
cells of both LD and SD voles. GPR30 mRNA expression, but not protein expression appeared to be photope-
riod-dependent. A specific cellular localization and expression of GPR30 was correlated with the expression
of ERK, protein kinase A (PKA), and MMP 9. However, activity of these proteins differed significantly among
each other and was dependent on vole reproductive status. Moreover, the expression of signaling enzymes
was associated with differences in the levels of cAMP, cGMP and Ca2+ between LD and SD voles.

Our study shows that in bank vole GPR30 plays rather secondary than overriding role in the regulation
of seasonal testis activity.

Supported by a grant SONATA BIS5 2015/18/E/NZ4/00519 from National Science Centre, Poland.
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Effect of central injection of donepezil on the bacterial endotoxin induced suppression
of GnRH/LH secretion in ewes during the follicular phase of the estrous cycle

Wplyw centralnej iniekcji donepezilu na zahamowang dzialaniem endotoksyny
bakteryjnej sekrecje GnRH/LH u owcy w fazie pecherzykowej cyklu rujowego
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An immune stress induced by bacterial infection can inhibit the reproductive functions acting on differ-
ent levels of the hypothalamic-pituitary-gonadal axis. Pro-inflammatory cytokines are thought to be a key
mediator of inflammation at the hypothalamic level. It was described that pharmacological inhibition
of acetylcholinesterase (AChE) activity suppressed the synthesis of these cytokines reducing the inhibito-
ry effect of inflammation on the GnRH and LH secretion. However, the influence of AChE inhibitors may
also be the effect of the increased hypothalamic accumulation of ACh because the presence of cholinergic
receptors was found in this area. The aim of the study was to examine whether inhibition of AChE activity
by the central injection of AChE inhibitor (donepezil) will reduce the effect of immune stress on GnRH/LH
secretion.

The study was performed on ewes divided into 4 groups (n=6 for each group): control (saline, iv.), donepe-
zil-treated (5 mg/animal, icv.), LPS-treated (400 ng/kg, iv.), and donepezil- (icv.) and LPS- (iv.) treated during
the synchronized follicular phase. Half hour prior to LPS/saline treatment, the animals were icv. injected with
donepezil/Ringer’s solution. Ewes were euthanized 3 h after LPS/saline injection. Blood concentration of LH,
FSH and cortisol was assayed by RIA. Real-Time PCR was used to determine the gene expression of GnRH
and GnRHR in the preoptic area (POA), anterior hypothalamus, medial basal hypothalamus (MBH) and me-
dian eminence (ME) as well as LHB, FSHP and GnRHR in anterior pituitary (AP). All data, after passing
normality and homogeneity of variances tests, were subjected to a two-way analyses of variance (ANOVA)
to determine any significant influences of two parameters (donepezil-treatment, inflammation) followed
by Fisher’s least significant difference post-hoc test.

Donepezil injection abolished (P<0.05) suppressive effect of LPS on gene expression of GnRH in the POA
and ME, and GnRHR but only in the ME. It also reduced (P<0.05) the effect of immune stress on the LH
and FSH secretion without affecting cortisol release.

The study showed that central injection of donepezil effectively diminished negative effect of inflamma-
tion on GnRH/LH secretion in ewe.

Supported by the funds granted by National Science Centre based on the decision no DEC-2013/11/B/NZ9/01848.
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Impact of environmental endocrine disrupting chemicals on juxtacrine signaling
in male gonad

Wplyw srodowiskowych zwiazkow o aktywnosci hormonalnej na sygnalizacje
jukstakrynowa w gonadzie meskiej
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Bisphenol A (BPA) and dibutyl-phthalate (DBP) are chemicals that accumulate in the environment
and can negatively impact on endocrine system and male reproductive functions in mammals. However,
the mechanism of their action in the testis is still not fully understood. The Notch signaling pathway involved
in juxtacrine communication is an important regulator of proliferation and differentiation in several tissues,
including testis. We postulated that this pathway may be a target for endocrine disruptors and aimed to ex-
amine the effects of BPA and DBP on the expression of Notch1 receptor, its ligand DII-4 and the effector genes
Hes-1 and Hes-5 in rat testis.

The study was performed on testis explants isolated from adult Wistar rats and cultured in vitro. Based
on the results of dose-response experiment explants (n=4) were treated with 2.5 x 10° M BPA, 10~° M DBP
or a vehicle for 24 h. Real-time RT-PCR and semi-quantitative Western blot (WB) were used for the analyses
of Notchl, DII-4, Hes-1 and Hes-5 expressions at mRNA and protein level, respectively. Statistical analyses
were performed by ANOVA, followed by Dunnett’s post hoc comparison test.

Real-time RT-PCR and WB analyses revealed upregulation of Notchl and DII-4 at the mRNA and pro-
tein level in the testis explants after BPA (P<0.001; P<0.01, respectively) and DBP (P<0.05) when compared
to the control. Decrease of Hes-5 mRNA and protein expression was demonstrated after BPA treatment
(P<0.001; P<0.01), whereas after DBP treatment Hes-5 level increased (P<0.05). No changes in Hes-1 expres-
sion were observed following BPA and DBP exposures.

Taken together, these data provide evidence that both BPA and DBP affect Notch signaling in rat testis
which indicates an adverse effect of both chemicals on the juxtacrine communication in the male gonad. This
may be considered as a novel mechanism mediating impairment of testicular functions following exposure
to endocrine disrupting chemicals.

Supported by grant K/DSC/003959.
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The participation of noradrenaline and 3-adrenergic receptors in the secretion
of prostaglandin F, from the inflamed endometrium in gilts

Udzial noradrenaliny oraz receptorow f3-adrenergicznych w sekrecji prostaglandyny
F, zzapalnie zmienionego endometrium $wini
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Uterine inflammation is a common disorder in domestic animals leading to disturbances in reproduc-
tive processes. Noradrenaline (NA) affects the prostaglandins (PGs) secretion from healthy uterus acting by
a- and P-adrenoreceptors. A role of NA and its 3-adrenoreceptors in the PGs release from inflamed uterus
is not known. In this study we examined the influence of NA and p1-, 32-, p3-adrenergic receptor antagonists
on the PGF,_secretion from the inflamed porcine endometrium.

On Day 3 of the estrous cycle, either 50 ml of saline (SAL group, n=5) or Escherichia coli (E. coli group,
n=>5) suspension were infused into each uterine horn of gilts. Endometrial explants, obtained 8 days later,
were incubated for 4 h with NA (10~ M) alone, or together with B1-, f2- or f3-adrenergic receptor antagonist
(10* M). PGF,  content in medium was determined by ELISA. The one-way of variance followed by the Bon-
ferroni test were applied to compare the mean statistical values of the probes.

Acute endometritis developed in all bacteria-inoculated gilts. After administration of NA alone, there was
an increase in PGF,_ release from endometrium of both SAL (P<0.001) and E. coli (P<0.05) groups compared
to untreated tissues. However, PGF,_ release was lower (P<0.001) in the inflamed than in saline-treated tis-
sues. NA-induced PGF,_ secretion from endometrium was lower (P<0.001) in the presence of f2- or $3-ad-
renergic receptor antagonists in the saline-treated gilts. PGF, secretion from the inflamed endometrium
was decreased after incubation with NA and B1- (P<0.01) or f2- (P<0.001) adrenergic receptor antagonists
compared to the effect of NA alone.

Obtained data show the weaker ability of NA to stimulate PGF, secretion from the inflamed endometri-
um as well as partially different receptor mechanism of this effect. These findings may be important to explain
the role of B-adrenergic receptors in the regulation of secretory function of uteri with inflammation.

Supported by the National Science Centre (grant No. 2014/15/B/N25/03572) and funds of the Polish Academy
of Sciences.
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The influence of acetylcholine and its cotransmitters on the prostaglandin (PG)F2a
release by the inflamed porcine endometrium

Wplyw acetylocholiny oraz jej kotransmiterdow na sekrecje prostaglandyny (PG)F2a
z zapalnie zmienionego endometrium swini
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Uterine inflammation generates an increase in prostaglandin (PG) synthesis and secretion. A role of ace-
tylcholine (ACh), major parasympathetic neurotransmitter, and its cotransmitters in these processes is un-
known. We studied the participation of ACh, vasoactive intestinal polypeptide (VIP), somatostatin (SOM),
and their receptors in the PGF,_release by the inflamed gilt endometrium.

On Day 3 of the estrous cycle, either 50 ml of saline (SAL group, n=5) or Escherichia coli (E.coli group,
n=>5) suspension were infused into each uterine horn. Eight days later endometrial explants were incubated
for 24 h with ACh (10 M) alone, or together with MR2, MR3 or NR7 receptor antagonists (10~ M), with
VIP (107 M) alone or together with VPAC1 or VPAC2 receptor antagonists (10° M), and with SOM (107 M)
alone or together with sst2 or sst5 receptor antagonists (10° M). PGF, content in incubation media was de-
termined by ELISA and analyzed by one-way ANOVA followed by Bonferroni test.

Infected gilts developed acute endometritis. ACh decreased (P<0.05) PGF, release in SAL group, while
increased (P<0.001) in E.coli group, compared to the untreated tissues. ACh together with NR7 receptor an-
tagonist increased (P<0.01) PGF, release in SAL group compared to the ACh alone. ACh with antagonists
of MR2, MR3 or NR7 decreased (P<0.001) it in E.coli group. VIP increased PGF, release in SAL (P<0.05)
and E.coli (P<0.001) groups, compared to the untreated tissues. This effect was stronger (P<0.05) in the in-
flamed than saline-injected uteri. Antagonist of VPAC2 receptor with VIP led to a drop in PGF,_secretion
in SAL (P<0.05) and E.coli (P<0.001) groups, compared to the VIP alone. In E.coli group PGF,_secretion was
lower (P<0.001) also in response to antagonist of VPACI1 receptor with VIP. PGF, release in both groups was
similar after the use of SOM and its receptor antagonists.

Our data show that ACh and VIP stimulate PGF, secretion by the gilt inflamed endometrium and that
the receptor mechanism of this effect is partially different than in healthy uterus.

Supported by the National Science Centre (grant No. 2014/15/B/N25/03572) and funds of the Polish Academy
of Sciences.
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Evaluation of phosphorylation degree in seminal plasma proteins from preserved
stallion semen identified by 2D-PAGE electrophoresis

Okreslenie nasilenia stopnia fosforylacji biatek plazmy konserwowanego nasienia
ogiera metoda elektroforezy 2D-PAGE
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Processes of protein phosphorylation/dephosphorylation may regulate sperm maturation, capacitation,
acrosome reaction and fertilization. The aim of this study was to isolate phosphoproteins from stallion semi-
nal plasma obtained from semen stored for 3 days at +5 °C.

Ejaculates were collected from 4 warm blood stallions in breeding and non-breeding season. Semen was
diluted with Equipro extender and stored for 3 days in the liquid state at +5°C. Phosphoproteins, from fresh
seminal plasma and diluted semen, were isolated using affinity chromatography on PhosSelect Iron Affinity
Gel. Obtained proteins were separated by 2D-PAGE electrophoresis according to the method of O’Farrel et al.
(1975, ] Biol Chem) in 3-10 pH range. Gels stained with Coomassie Brilliant Blue R-250 were analyzed using
PDQuest programme. The evaluation of phosphoproteins expression was based on changes in the optical
density of protein spots in the gels.

In seminal plasma obtained during breeding season there were identified 22 proteins with molecular
weight from 66.9 to 9.0 kDa and pI from 8.98 to 3.89 which were expressed among the whole time of semen
preservation. Four of mentioned fractions (54.8 kDa, 8.13 pI; 28.8 kDa, 5.75 pI; 16.1 kDa, 8.98 pI; 12.9 kDa,
8.96 pl) are probably associated with the season. Moreover, the presence of 13 polypeptides in the range
of 55.3-10.6 kDa and 8.33-3.92 pI, whose expression changed during the time of storage, was also ascer-
tained in the studied fluid. By contrast, in seminal fluid from non-breeding period 21 phosphoproteins
were observed; three of which were present only in mentioned fluid i.e., 17.1 kDa, 3.65 pI; 16.5 kDa, 4.77 pI
and 14.9 kDa, 6.49 pl. We demonstrated also the presence of 12 polypeptides in the range of 31.2-10.6 kDa
and 8.33-3.92 pI with different phosphorylation states.

Phosphoprotein profiles of stallion seminal plasma change within the time of semen storage and probably
according to the season.

Supported by UWM in Olsztyn (11.610.003-300).
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Central effect of allopregnanolone on adrenocorticotropin secretion in sheep;
a pilot study

0Osrodkowy wptyw allopregnanolonu na sekrecje adrenokortykotropiny u owiec;
badanie pilotazowe
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Allopregnanolone (AL) is a progesterone derivative, synthesized in the central nervous system (CNS)
and placenta of pregnant females. It is suggested that this compound reduces the stress response of the hy-
pothalamic-pituitary-adrenal (HPA) axis and its effects on developing fetus. This pilot study was designed
to verify the hypothesis that AL decreases adrenocorticotropin (ACTH) secretion in non-pregnant sheep
subjected to the infusion of this compound into the third ventricle of the brain (IILv).

Twelve ewes of the Polish Longwool sheep were used in the experiment. They were implanted with stainless
steel cannula into the IIIv a month before the experiment. Infusions were performed on days 8-10 of the es-
trous cycle after the previous synchronization of estrus by the Chronogest CR method and PMSG injection.
Animals were divided into 3 groups (n=4 each): 1) control infusion; 2) AL infusion at 4 x 0.5 ug/60 pl/30 min,
with intervals of 30 min (total of 2 ug); and 3) AL infusion at 4 x 6 pg/60 ul/30 min (total of 24 ug). Blood
samples were collected every 10 min by a catheter inserted into the jugular vein. The effect of treatments on
the plasma ACTH concentration was examined with the analysis of variance, following LSD-post hoc test,
and on the parameters of pulsatile secretion with the non-parametric tests.

High levels of ACTH in peripheral blood were found in control ewes and in those receiving a lower dose
of AL. However, the mean general and mean hourly concentrations of ACTH during the experiment as well
as the frequency and amplitude of ACTH pulses were similar in both groups. As a result of the higher AL dose
infusion, the mean plasma ACTH concentration and parameters of pulsatile secretion were significantly de-
creased (P<0.05-P<0.001). Particular attention is drawn to the low level of ACTH seen already during the first
infusion of a higher dose of AL.

The results show that AL, acting in the CNS, inhibits the release of ACTH from the pituitary to the pe-
ripheral circulation. This demonstrates the potential of AL to reduce the stress response of the HPA axis
in sheep during periods of its increased synthesis i.e., during pregnancy.

The research supported by the National Science Centre (Poland): Grant No. 2015/19/B/NZ9/03706.
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Mozliwos$ci wystapienia zjawiska melatoninoopornosci u owiec laktujacych

Possibility of melatonin resistance in lactating sheep
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Celem przeprowadzonych badan bylo sprawdzenie czy wprowadzenie egzogennej melatoniny w okresie
cigzy przyczyni si¢ do wystgpienia zjawiska melatoninoopornosci u owiec i umozliwi wydtuzenie laktacji
w okresie skracania si¢ dnia.

Badania przeprowadzono na 40 sztukach owiec podzielonych na dwie grupy. Grupa 1 (n=20; grupa kon-
trolna utrzymywana w naturalnych warunkach dlugosci dnia), Grupa 2 (n=20, wprowadzenie melatoniny
egzogennej). Owce wykocily sie w polowie czerwca. Pierwsze pobranie krwi przeprowadzono na 6 tygodni
przed wykotem. Po zakonczeniu pobrania, owcom z Grupy 2 wprowadzono implanty melatoniny (Melovine
18 mg), kolejne iniekcje wykonywano co 90 dni. Drugie pobranie krwi u owiec wykonano w 57. dniu laktacji,
kolejne pobrania dokonywano co 28 dni. Matki dojono od 57 dnia laktacji (sierpien), az do czasu zasusze-
nia (listopad). Oznaczenie stezenia melatoniny (MLT), prolaktyny (PRL) wykonano metodg RIA. Zmiany
koncentracji hormonéw przeanalizowano z wykorzystaniem jednoczynnikowej analizy wariancji (ANOVA),
przy uzyciu testu Scheffesa.

Przeprowadzone badania wykazaly, ze stezenie melatoniny u owiec Grupy 1 wykazywalo cechy rytmu
sezonowego i wraz ze skracaniem si¢ dnia i uptywem laktacji ulegalo wzrostowi (od 22,44+8,75 pg/ml —
sierpien, do 67,68+8,7 pg/ml — listopad). Natomiast, u owiec Grupy 2 (z implantami melatoniny) stezenie
MLT ulegalo obnizeniu (od 106,46+10,7 pg/ml — sierpien do 71,31£10,6 pg/ml — listopad). Analizujac
zmiany sekrecji PRL u owiec z Grupy 2 stwierdzono, ze PRL zachowywala cechy rytmu sezonowego, czyli
wraz ze skracaniem si¢ dnia i uplywem laktacji stezenie ulegato obnizeniu (od 44,98+3,07 ng/ml — sierpien,
do 27,54+3,34 ng/ml — listopad). Z kolei, u owiec poddanych dziataniu MLT egzogennej juz w okresie cigzy
(Grupa 2), stezenie PRL w okresie skracania si¢ dnia ulegalo wzrostowi (od 17,17+2,07 ng/ml — sierpien do
45,15+3,07 ng/ml — listopad).

Przeprowadzone badania wykazaly, Ze wprowadzenie w okresie cigzy sygnatu dnia krétkiego (implanty
melatoniny) moze przyczynic si¢ do wystgpienia melatoninoopornosci i wzrostu stezenia prolaktyny w okre-
sie jesienno-zimowym.

Praca finansowana z dziatalnosci Statutowej DS. 3242/2017 KBZ/WHiBZ.
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Transport miedzi w procesie spermatogenezy

Copper transport in spermatogenesis
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Celem badan bylo okreslenie poziomu ekspresji biatek metabolizmu miedzi w rozwoju gonady meskiej
na poziomie transkryptu i biatka oraz zlokalizowanie bialek metabolizmu miedzi w poszczegdlnych komor-
kach gonady meskiej.

Materiat do badan stanowily myszy ze stada niekrewniaczego, z hodowli Zaktadu Genetyki i Ewolucjoni-
zmu Uniwersytetu Jagiellonskiego. W pracy wykorzystano trzy metody badawcze: reakcja immunohistoche-
micznej lokalizacji bialek, reakcja Western blot oraz PCR w czasie rzeczywistym. Grupy wiekowe badanych
myszy zostaly tak dobrane, aby odpowiadaly kluczowym momentom w rozwoju gonady meskiej. Bylo to
12 grup wiekowych, od 5. do 180. dnia Zycia samca. Dla kazdej grupy wybrano przynajmniej 3 zwierzeta.
Kazdg reakcje powtdrzono dwa i wiecej razy. Do weryfikacji istotnosci statystycznej réznic pomiedzy grupa-
mi z rozktadem normalnym wykorzystano test ANOVA w wariacji testu post-hoc Tukey’a. Dla grup, ktére nie
wykazaty rozktadu normalnego, wykorzystano test analizy istotnosci statystycznej Kruskal-Wallis. W reakcji
immunohistochemicznej zlokalizowano bialka zaangazowane w metabolizm miedzi w poszczegdlnych ko-
morkach budujacych gonade¢ meska. W reakcji Western blot, pordwnano zmiany ilosci bialek metabolizmu
miedzi w jadrze pomigdzy sze$cioma najwazniejszymi grupami wiekowym. W reakcji Real Time PCR anali-
zowano zmiany poziomu ekspresji genéw zwigzanych z metabolizmem miedzi u dwunastu grup wiekowych
badanych zwierzat.

Pokazalismy, ze w obrebie kanalika plemnikotwdrczego, biatko ATP7A jest gtéwnie obecne w przedme-
jotycznych komorkach germinalnych (spermatocyty leptotenowe i pachytenowe) i w komorkach Sertoliego.
Podczas procesu spermatogenezy profil ekspresji Atp7a odpowiada Slc31al (importer miedzi) i AtoxI (kodu-
jacy metalochaperon, ktory transportuje miedz od SLC31A1 do ATP7A i ATP7B). Taki wzor ekspresji suge-
ruje, ze komdrki germinalne pobieraja miedz, a ATP7A chroni je przed nadmiarem tego pierwiastka. Z kolei,
bialko ATP7B jest obecne w komorkach Sertoliego, blisko miejsca potaczenia z wydluzajacymi si¢ sperma-
tydami, co moze $wiadczy¢ o jego funkcji wyrzucania jonéw miedzi w koncowym etapie spermatogenezy.

Ekspresja biatek i gendw metabolizmu miedzi w poszczegdlnych skltadowych gonady meskiej jest cha-
rakterystyczna dla danego stadium rozwoju komorek tworzacych jadro i $cisle zwigzana z funkcjonowaniem
tych skladowych.
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Localization and expression of connexin 43 in the testis, epididymis and ductus
deferens of the turkey (Meleagris gallopavo) with yellow semen syndrome

Lokalizacja koneksyny 43 w jadrze, najadrzu i nasieniowodzie indora domowego
(Meleagris gallopavo) z syndromem Zoltego nasienia
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Intercellular communication mediated via gap junctions has relevant role for male fertility through in-
volvement in the regulation of cellular functions in mammalian reproductive tissues. Yellow semen syndrome
(YSS) is endemic within the population of domestic turkey, characterized by lower semen quality. However,
scarce information is available regarding the etiology of YSS at the cellular level. Therefore, we aimed to ex-
amine the expression of the most abundant gap junction protein, connexin 43 (Cx43) in the testis, epididymis
and ductus deferens tissues of YSS turkeys compared with turkeys producing white semen (WS).

The study was performed on tissue samples collected from adult YSS (n=6) and WS (n=6) turkeys. Im-
munohistochemistry was used to localize Cx43 protein within the reproductive tissue cells, whereas gene
expression was detected by qRT-PCR followed by Western Blotting (WB) to test protein expression. Statistical
analyses were performed by Mann-Whitney U test

Immunohistochemical analysis revealed presence of Cx43-positive cells in all reproductive tissues of YSS
and WS males. In both groups distribution pattern of Cx43 was similar. A positive signal of Cx43 appeared
in Leydig, Sertoli and germ cells. Immunopositive staining was detected in the cytoplasm of cells, whereas
nuclei were negative. Increased intensity of the staining was observed in the testis and decreased in the epi-
didymis and ductus deferens of YSS compared to WS turkeys. Real-time RT-PCR and WB analyses revealed
upregulation of Cx43 at the mRNA and protein level in the testis (P<0.05; P<0.001, respectively) and down-
regulation of Cx43 in the epididymis and ductus deferens (P<0.05; P<0.01, respectively) of YSS compared to
WS males.

Observed changes in the expression of Cx43 in the turkey reproductive tissues suggest a putative relation-
ship between Cx43-mediated intercellular communication and appearance of the yellow semen syndrome.

Supported by a grant K/DSC/003970.
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PPAR expression throughout the estrous cycle in the bovine endometrium

Profil ekspresji PPAR w endometrium krowy w przebiegu cyklu rujowego
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Peroxisome proliferator-activated receptors (PPARs) are a family of nuclear receptors composing three
isoforms: PPARa, PPARP/8 and PPARY. The activity of PPARs can be modified by a number of endogenous
compounds, including arachidonic acid (AA), its eicosanoid metabolites and synthetic ligands. Many studies
have revealed that PPARs are involved in the regulation of reproductive processes at the hypothalamic-pitu-
itary-gonadal axis. Therefore, we hypothesized that PPARs gene expression vary in the bovine endometri-
um during certain days of the estrous cycle. The aim of this study was to determine the mRNA expression
of PPAR«, PPARf/§ and PPARy in the bovine endometrium throughout the estrous cycle.

Endometrial tissues were obtained post mortem from heifers on days 0 (estrus phase, n=6), 2-5 (early
luteal phase, n=6), 8-12 (mid-luteal phase, n=6), 15-17 (late luteal phase, n=6) and 19-21 (follicular phase,
n=6) of the estrous cycle. The mRNA expression was evaluated by real-time PCR. The results were statistically
analyzed by one-way ANOVA followed by a Bonferroni test.

PPARy mRNA expression fluctuated in the tissue depending on the studied days of the estrous cycle,
whereas the transcript levels of PPARa and PPAR/§ did not show significant differences during the estrous
cycle. We observed the highest PPARy mRNA expression at the estrus phase and the lowest expression at
the mid-luteal phase. PPARy mRNA expression were detectable at similar levels during the late luteal and fol-
licular phases compared to the early luteal and mid-luteal phases of the estrous cycle.

The overall results indicate the presence of PPAR«, PPARf3/§ and PPARy in endometrial tissues, but
the mRNA expression of only PPARy demonstrated fluctuations throughout the estrous cycle, especially
during estrus and mid-luteal phases. Our findings suggest a correlation between the expression of PPARs
and ovarian steroids throughout the estrous cycle in the bovine endometrium.

Supported by the National Science Centre, grant OPUS 6 (2013/11/B/NZ4/04516).
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Effects of arachidonic acid metabolites on PPAR and RXR expression in bovine uterine
cells

Wplyw metabolitow kwasu arachidonowego na ekspresje PPAR i RXR w komoérkach
macicy krowy

Szczepanska A.A.¥, Lupicka M., Socha B.M., Korzekwa A.
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Peroxisome proliferator-activated receptors (PPARs) are ligand-activated transcription factors belong-
ing to the superfamily of nuclear receptors. Three isoforms have been described: alpha (PPARa), beta/delta
(PPARP/S), and gamma (PPARy). PPARs heterodimerize with retinoid X receptors (RXRs: RXRa, RXRp
and RXRy) and then bind to a PPAR-response element in the promoter of a target gene. PPAR activity can
be modulated by several ligands, including arachidonic acid (AA) metabolites. We hypothesized that PPAR
and RXR expression in bovine uterine cells is modified by AA metabolites. The aims of the study were to
determine the effect of AA metabolites (prostaglandin [PG]E2, PGF2aq, leukotriene [LT]B4, and LTC4)
on mRNA expression of PPAR«, PPARS/S, PPARy, RXRa, RXRp, and RXRy, in bovine epithelial, stromal,
and myometrial primary uterine cells and in bovine stromal cells with silenced PPARs genes (N=10).

mRNA of the relevant isoforms was assessed by real-time PCR in bovine primary epithelial, stromal,
and myometrial primary cell cultures treated with AA metabolites and in stromal cell cultures with silenced
PPAR genes. Student’s - test was used to analyze mRNA expression data.

All PPARs and RXRs isoforms were expressed in cells. Prostaglandins significantly affected expression
of PPARs only in stromal cells, whereas LTs modulated PPARy mRNA expression in epithelial and myometri-
al primary cells. Blockade of signal transduction through PPARs prevented interactions between AA metab-
olites and PPARs, but downregulated RXRs expression. No preferences in PPAR and RXR isoforms binding
were observed. In primary stromal uterine cells, mMRNA expression of RXRs was higher than that of PPARs.
In uterine stromal cells in which intracellular signaling through PPARs was blocked, RXRs seem to take over
the role of PPARs and are pivotal for cell functions.

The obtained results indicate that final transmission of the signal through the PPAR requires both PPAR
and RXR in the PPAR-RXR complex.

Research supported by the National Science Centre, grant OPUS 6 (2013/11/B/NZ4/04516).
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Characterization of stromal and perivascular mesenchymal stem or progenitor cells
in porcine endometrium

Charakterystyka stromalnych i okotonaczyniowych mezenchymalnych komoérek
macierzystych lub progenitorowych w endometrium swini

Wiater J.1*, Wartalski K.2, Karasinski J.!
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The uterus is an organ with outstanding ability to remodelling its two main compartments: the endo-
metrium and myometrium. In human, endometrium undergoes about 400 cycles of shedding, proliferation
and differentiation during female reproductive years. In human and mouse, uterus contains a population
of stem/progenitor cells that likely contribute to endometrial regeneration during each reproductive cycle.
They reside in perivascular, epithelial and stromal locations of the endometrial functionalis and basalis. We
have managed so far to confirm the presence of clonogenic and multipotent cells that express transcripts
of mesenchymal stem cells (MSCs) markers in the porcine endometrium. We aimed to identify the tissue
distribution of cells expressing MSCs markers such as: CD29, CD44, CD90, CD105, CD140b and CD146,
intermediate filaments vimentin and pluripotency marker Oct4 in the porcine endometrium using single
immunofluorescence labelling and Western blotting.

Experiments were performed on cryostat and paraffin sections, and in vitro cultured endometrial cells
isolated from the following gilts: 3 immature, 3 at secretory and 3 at proliferative phase of the estrus cycle.

In tissue sections all of MSCs markers were detected in the perivascular area of small vessels in the endo-
metrium of immature pigs and adult animals. Moreover, cells cultured in vitro expressed CD29, CD44, CD90,
CD105, CD140b and vimentin proteins, evidenced by Western blot, which supports our previous observa-
tions using RT-PCR. However, some stromal cells expressed CD29, CD105 and CD146 that were unevenly
distributed throughout stratum functionalis and basalis of the endometrium.

Our results indicate that similarly to human and mice, endometrial MSCs are perivascularly located
in porcine endometrium and suggest that stromal CD29*, CD105" and CD146" cells are more mature precur-
sors originating from their perivascular ancestors.

Supported by the National Center of Science (grant No. NN 303 804 240) and Jagiellonian University in Krakow
(grant No. K/DSC/003986).
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The neuromodulatory action of obestatin on the NPY/AgRP and CART/a-MSH neurons
in sheep

Neuromodulacyjne oddzialywanie obestatyny na aktywnos¢ neuroné6w NPY/AgRP
i CART /a-MSH u owiec

Wojcik-Gladysz A.*, Szlis M., Przybyt B.]., Polkowska J.
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The participation of peripheral peptides in the processes regulating the food intake (energy homeostasis)
at the central nervous system (CNS) level remains unclear. The present study focuses on the role of obestatin
in neuronal activity within the hypothalamic appetite-regulating network which can modulate the activity
of gonadotrophic axis in ruminants.

The animals (peripubertal Polish Merino sheep; n=28) were randomly divided in two groups. The sheep
in the control group received intracerebroventricular infusions of the Ringer-Lock solution, and the sheep
in obestatin group were infused with obestatin (diluted in the Ringer-Lock solution) at 25 pg/120 ul/h. The se-
ries of four hourly infusions on three consecutive days were performed, and immediately after the experi-
ment, the sheep were sacrificed. Selected brain regions were fixed in situ for further immunohistochemical
analysis, while the remaining ones were frozen for Real Time RT-qPCR analysis of: npy, agrp, cart, pomc, pam,
npylr, gpr39, a-mshlr, ghst, obr, and ir gene expression. Statistical data evaluations for gene expression were
carried out using the nonparametric Mann-Whitney U-test, for IHC assays were carried out using the un-
paired t-student test, P<0.05 were considered statistically significant.

Obestatin infusion elicited changes in the neuropeptide Y (NPY) neuronal network in the hypothalamus.
The results obtained show that exogenous obestatin evoked an increase in npy and agrp mRNA expression
in the mediobasal hypothalamus (MBH), while the immunoreactivity for NPY was decreased in the arcuate
and periventricular nuclei. The increase in cart and pomc gene expression in the MBH was also observed.
Moreover, increased levels of gpr39 receptor and npy receptor 1 gene expression were evident in obestatin
infused sheep.

Based on these results, it can be concluded that obestatin plays a role in the modulation of appetite-reg-
ulating network at the hypothalamus level in sheep. The obtained results suggest that the underlying mech-
anism may involve the modification of the activity of NPY/AgRP and CART/a-MSH neurons in the arcuate
nucleus.
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Effect of gonadotropin-releasing hormone (GnRH) on the Kisspeptin receptor
expression in pituitary cells of gilts during the estrous cycle

Wplyw gonadoliberyny (GnRH) na ekspresje receptora kisspeptyny w komodrkach
przysadki swin podczas cyklu rujowego
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Kisspeptin has been described as a key regulator of the female reproductive axis acting centrally via
the kisspeptin receptor (KISSR). The stimulatory effect of kisspeptin on the secretion of gonadotropin releas-
ing hormone (GnRH) has been well documented in many species, including the pig. The changes in the ex-
pression of KISSR in anterior pituitary of pigs during the estrous cycle have not been elucidated so far. Thus,
the aims of this study were: 1) to determine the expression of KISSR in porcine pituitary cells and 2) to ex-
amine the effect of GnRH on KISSR expression in these cells. In addition, the influence of GnRH on viability
of porcine cultured pituitary cells was evaluated.

Pituitary cells were isolated from gilts on selected days of the estrous cycle: 2-3 (n=4), 8-12 (n=5), 15-16
(n=5) and 18-20 (n=5). Cells were in vitro pre-cultured for 72 h and then incubated for the next 4 h without
(control) or with GnRH (100 ng/ml). Total RNA was extracted from the cells, and KISSR gene expression
was examined by Real Time PCR method. The viability of pituitary cells was determined by alamarBlue assay.
Data obtained from Real Time PCR and cell viability measurements were analyzed by one-way ANOVA.

Kisspeptin receptor mRNA expression in the porcine pituitary cells on days 2-3, 8-12, 15-16 and
18-20 of the estrous cycle did not change significantly. GnRH down-regulated KISSR gene expression on days
8-12 of the estrous cycle, but was ineffective on other studied days of the cycle. In the study, GnRH had no
effect on viability of cultured porcine pituitary cells.

In summary, the study indicates that GnRH may influence KISSR expression in porcine pituitary cells
during the mid-luteal phase of the estrous cycle, but further research concerning kisspeptin/KISSR system
involvement in the regulation of pituitary functions in gilts is required.

Supported by the National Science Centre, grant No. 2012/07/D/NZ4/04177.
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Ekspresja i lokalizacja blonowych receptoréw progesteronu — PGRMC w Scianie
macicy i tozysku krowy

Expression and localization of membrane bound progesterone receptors — PGRMC
in the bovine uterine wall and placentome
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Progesteron (P4) reguluje prawidtowy przebieg cyklu rujowego, implantacje¢ blastocysty i rozwdj cia-
zy u wielu gatunkéw ssakéw, w tym kréw. Hormon ten wplywa na funkcje komdrek na drodze genomo-
wej i pozagenomowej przez blonowe receptory P4: PGRMC (progesterone membrane receptor component)
1 i 2 oraz mPR (membrane progestin receptor) a, P i y. Dotychczas wykazalimy pozagenomowy wplyw
P4 na czynno$¢ komorek macicy krowy oraz zmienng ekspresj¢ mRNA i biatka blonowych receptorow
P4 w komorkach endometrium i miometrium podczas cyklu rujowego. Ponadto, ekspresja mRNA dla
PGRMCI i PGRMC2 w pierwszym trymestrze ciazy byla istotnie wyzsza w poréwnaniu do cyklu rujowego,
co sugeruje udzial tych receptoréw w regulacji czynnosci macicy w okresie cigzy. Jednak, niewiele wiadomo
o ich lokalizacji i ekspresji w $cianie macicy i fozysku krowy podczas ciazy.

Celem badan bylo okreslenie komoérkowej lokalizacji (immunohistochemia) oraz ekspresji mRNA (Real
Time PCR) i biatka (Western blot) receptoréw PGRMC1 i 2 w $cianie macicy i tozysku ci¢zarnej krowy. Ma-
terialem do badan byly skrawki macic pobrane poubojowo od kréw w 1.-9. miesigcu cigzy (n=>5 dla kazdego
miesigca). Uzyskane wyniki analizowano przy uzyciu nieparametrycznej jednoczynnikowej analizy wariancji
(test Kruskal-Wallis) za pomocg programu GrapPad PRISM 6.0.

W $cianie macicy wykazano najsilniejsze barwienie receptoréw PGRMCI i 2 w komérkach nabtonka
powierzchniowego, gruczolowych komoérkach nablonkowych, a takze w §rodblonku naczyn krwionosnych.
Natomiast, w komoérkach mig§niowych i stromie barwienie bylo mniej wyrazne. W placentomach wykryto
oba bialka w czgéci matczynej (stroma, nablonek i komoérki §rédblonka), jak réwniez w srédblonku naczyn
krwionosnych czgsci ptodowej. PGRMC2 dodatkowo ulegal ekspresji w nablonku kosmoéwki czes¢ plodowe;.
Intensywnos¢ zabarwienia oraz poziom ekspresji mRNA i bialka obu receptoréw nie réznity si¢ znacznie
W czasie cigzy.

Uzyskane wyniki sugeruja, ze receptory PGRMC moga by¢ zaangazowane w czynnos¢ wydzielnicza na-
blonka oraz regulacje przeplywu krwi w macicy i placentomach w okresie cigzy u krow.
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Effects of periconceptional maternal undernutrition and folic acid supplementation
on emotional behavior and problem-solving skills in lambs

Wplyw niedozywienia i suplementacji kwasem foliowym w okresie
okotozaptodnieniowym na zachowania emocjonalne i umiejetnos¢ rozwigzywania
problemow u jagniat
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Maternal Undernutrition (MU) and Folic Acid (FA) deficiency during pregnancy has been linked with
the occurrence of neurodevelopmental disorders. In the present study, we aimed to examine the combined
effects of periconceptional MU and FA supplementation on offspring behavior in sheep.

Three experimental groups of ewes were established: fed with 100% diet (CTR), fed with 50% food ratio
(MU) and fed with 50% food ratio and supplemented with 15 mg/day FA (MU+FA). Ewes (n=6/group) were
estrous-synchronized and subjected to different experimental factors from day 14 before mating until day
28 post-coitum. 30 days old lambs were subjected to the isolation test, in which the lamb was separated from
the dam with a semitransparent fence for 5 minutes. The time spent by the lamb and the ewe in the prox-
imity of the fence, as well as the number of jumps made by the lamb were examined. One week later, lambs
were subjected to the detour test, which evaluate their ability to cross a V-shaped semitransparent obstacle
in order to reach the dam on the opposite side. On the first testing day, lambs could freely detour the obstacle
from both side and on the second day the preferred side was closed. Behavioral parameters of animals were
evaluated using Salomon Coder software. Differences among groups were analyzed with Kruskal-Wallis test.

The lambs of the MU group displayed a decreased frequency of jumping (P<0.05) compared to control
group, and increased frequency of entries in the proximity zone together with the mother (P<0.05) compared
to the MU+FA group. In the detour test, all lambs successfully completed the task within 5 minutes and no
difference among groups in the time spent to complete the task was observed.

Obtained results show that MU affected emotional responses to isolation and that FA supplementation
reduced this effect, but does not improved learning and problem-solving abilities in the detour test.

Supported by Programme FIRB, GA no. B81]12002520001 Acronym: GenHome and KNOW Leading National
Research Centre Scientific Consortium “Healthy Animal-Safe Food”.
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The effect of prokineticin 1 on the porcine conceptus during implantation process

Wptlyw prokinetycyny 1 na komorki zarodka swini podczas procesu implantacji
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Prokineticin 1 (PROK1), also called as endocrine glad-derived vascular endothelial growth factor
(EG-VEGEF) is among other factors responsible for angiogenesis and cell proliferation. Recently, the im-
portant role of PROKI has been implicated in processes related with establishment of pregnancy in hu-
man. PROK1 acts via two G-protein coupled receptors PROKR1 and PROKR2, but preferentially activates
PROKRI. The aim of the present research was to determine PROKI and PROKRI expression in the porcine
conceptus and to study the effect of PROK1 on the conceptus cells.

Porcine conceptuses were recovered from uterus of gilts on days 10-12 (pre-implantation period; n=>5),
14-19 (implantation period; n=9) and 20-25 (placenta development; n=>5) of pregnancy. RNA was isolated
by Total RNA Mini Plus kit, and was reversed to generate cDNA. Gene expression was determined by re-
al-time PCR. Conceptuses from day 15 of pregnancy (n=3) were digested with trypsin for 0.5 h at 37 °C. Cells
were seeded onto 96-wells plate and incubated for 24-48 h at 37 °C in humidified atmosphere containing 5%
CO, in air. Subsequently, at 60-70% confluency, the cells were treated with 40 nM PROK1, 40 nM PROK1 +
1 uM PC7 (PROKR1 antagonist), 1 uM PC7 or vehicle for 24 h. After incubation with treatments, CellTiter
96 was added to the wells to study the cell proliferation. Statistical analyses were performed using one-way
ANOVA, followed by Tukey and Dunnett’s tests (GraphPad Prism 7.0) for gene expression and cell prolifer-
ation, respectively.

Expression of PROK1 was significantly greater in the conceptuses during implantation period and placen-
ta development than in pre-implantation period (P<0.05), whereas mRNA content of PROKRI significantly
increased in placenta development when compared with pre-implantation and implantation period (P<0.05).
PROKI1 significantly elevated conceptus cell proliferation (P<0.05). Co-treatment with PROKR1 antagonist
diminished this effect of PROK1.

Results of the present study indicate that PROK1 and PROKRI1 are important in the porcine conceptus
during implantation and placenta development.

This study was supported by the grant of KNOW Consortium “Healthy Animal — Safe Food” (MS&HE; Deci-
sion No. 05-1/KNOW2/2015).
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Ekspresja elementow szlaku biosyntezy pecherzykéw zewnatrzkomérkowych
w blonie $luzowej macicy, zarodkach i trofoblastach $wini

Expression of extracellular vesicles biogenesis pathway elements in the porcine
endometrium, embryos and trofoblasts

Guzewska M.M., Kaczmarek M.M.*
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Ostatnio prowadzone badania podkreslaja nierozpatrywane dotychczas znaczenie regulacji funkcji blony
$luzowej macicy (endometrium) bez angazowania proceséw transkrypcji i translacji. Duzg role w tym me-
chanizmie przypisuje si¢ pecherzykom zewnatrzkomérkowym (EV), ktore transportujg do innych komoérek
mRNA, miRNA oraz biatka, zmieniajac profil ekspresji genéw w tkance docelowej. W niniejszych badaniach
zbadano profil ekspresji elementéw szlaku biosyntezy EV w blonie $luzowej macicy, zarodkach i trofobla-
stach §wini. W tym celu wybrano szereg genéw kodujacych biatka kompleksu ESCRT (ang. endosomal sorting
complexes required for transport) oraz biatka grupy RAB, ktore odgrywaja istotng role podczas biosyntezy EV.

Do badan wykorzystano material pochodzacy od loszek cigezarnych lub bedacych w cyklu rujowym. Z za-
bezpieczonych tkanek endometrium (dni [D] 11-12 i 15-16, n=5-9) oraz tkanek pochodzenia zarodkowego
(D11, D12 i D15-16, n=3-8) wyizolowano mRNA, ktére postuzylo do oceny ekspresji badanych genéw przy
uzyciu techniki real-time PCR. Analize statystyczng wykonano stosujac jedno- lub dwu-czynnikowsg analize
wariancji ANOVA.

W endometrium gen RAB27A wykazywal istotnie wyzsza ekspresje podczas cyklu rujowego niz w cigzy
(P=0,0079, D11-12), w przeciwienstwie do RAB7B, ktérego ekspresja byta podwyzszona w cigzy (P=0,0124,
D15-16). Dla tkanek pochodzenia zarodkowego statystycznie istotne réznice zaobserwowano w przypadku
trzech gendéw, tj. VAMPS8 (P=0,0320; D11 vs. D15-16), VPS37B (P=0,0029; D11 vs. D15-16) oraz VPS4A
(P=0,0009; D11 vs. D12 i P<0,0001; D11 vs. D15-16).

Obserwowane zmiany w ekspresji gendw kodujacych biatka szlaku biosyntezy EV wydaja si¢ by¢ zwiaza-
ne z odmiennym statusem reprodukcyjnym badanych zwierzat (cykl vs. cigza) oraz postepujacym rozwojem
zarodkoéw i wskazujg na prawdopodobne zaangazowanie EV w komunikacje miedzy zarodkiem a matkg na
wczesnym etapie cigzy u $wini.

Praca realizowana ze srodkéw Konsorcjum Naukowego KNOW ,,Zdrowe Zwierzg — Bezpieczna Zywnos¢”.
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The influence of progesterone on orexin system protein expression in the porcine
uterus during early gestation

Wplyw progesteronu na ekspresje bialek systemu oreksynowego w macicy swini
podczas wczesnej cigzy
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The relationship between nutritional status and reproductive success in animals has been studied for many
years. There is a growing body of evidence to implicate the involvement of orexin system (orexin A - OXA,
orexin B — OXB, orexin receptor type 1 — OXIR, and type 2 — OX2R) in the control of energy metabolism
and reproduction. Our previous studies indicated changes in orexins and their receptors proteins expression
during early pregnancy, which implies that their expression may be dependent on the local hormonal status,
including concentration of steroid hormones. We hypothesize that one of steroids involved in this hormonal
control is progesterone (P4). Thus, the aim of this study was to investigate the effect of P4 at the doses of 10,
100 and 1000 nM on orexins secretion and OX1R and OX2R proteins expression in the porcine endometrium
and myometrium on days 15 to 16 and 27 to 28 of pregnancy (the beginning and the end of implantation,
respectively).

OXA and OXB secretion was evaluated by ELISA method, while receptors proteins expression by West-
ern blotting. Data were analyzed based on one-way ANOVA and LSD post hoc test.

In the endometrium, P4 was without effect on OXA and OXB release. On days 15 to 16 of gestation
P4 inhibited both OX1R and OX2R protein concentration. At the end of implantation, P4 at lower doses sup-
pressed OX1R expression and at higher doses enhanced OX1R and OX2R protein concentrations. In myo-
metrial slices isolated on days 15 to 16, P4 at higher concentrations depressed both orexins secretion, whereas
on days 27 to 28 its effect was negligible. At the beginning of implantation, P4 increased OXIR expression
and inhibited OX2R protein content. At the end of implantation, the steroid generally suppressed OX1R
expression and, dependently on the dose used, both increased and decreased OX2R protein concentration.

The obtained data strongly suggest that orexin system in the porcine uterus is regulated by systemic or
locally produced progesterone.

Supported by National Science Centre (project no: 2011/03/B/NZ9/04187).

143



SESJA VI. MATERNAL-EMBRYO/FETUS ADAPTATIONS

P_078

The effect of progesterone on prepro-orexin, orexin receptor type 1 and orexin
receptor type 2 gene expression in the porcine uterus during the implantation period

Wplyw progesteronu na ekspresje genow prepro-oreksyny, receptora oreksyn typu
1ireceptora oreksyn typu 2 w macicy $wini w czasie implantacji
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Reproductive success of animals is largely dependent on their metabolic status. Orexins A (OXA) and B
(OXB) are hypothalamic peptides known for their role in the regulation of food intake and arousal. They
derive by proteolytic cleavage from a common precursor called prepro-orexin (PPO). OXs action is me-
diated by two G-protein-coupled receptors: orexin receptor type 1 (OX1R) and type 2 (OX2R). Although
the presence of OXs and OXRs was noted in the porcine uterus during early pregnancy, until now, there are
no data on the regulation of orexin system gene expression. Therefore, the aim of this study was to examine
the in vitro effect of progesterone (P4) at the doses of 10, 100 and 1000 nM on PPO, OXIR and OX2R mRNA
content in the endometrial and myometrial tissue slices harvested on days 15 to 16 and 27 to 28 of gestation
(the beginning and the end of implantation, respectively).

PPO, OXIR and OX2R gene expression was evaluated using the real-time PCR method. Data were anal-
ysed using one-way ANOVA followed by the Fisher’s least significant difference post hoc test.

In endometrial tissue explants from days 15 to 16 of gestation, P4 (1000 nM) enhanced OX1R expression,
whereas decreased PPO (100 and 1000 nM) and OXIR (100 nM) mRNA content. On days 27 to 28, P4 in-
hibited the expression of studied genes. In the myometrial slices collected on days 15 to 16 of pregnancy,
P4 enhanced PPO (100 nM) and OX2R (10 nM) expression, and caused a decrease in PPO (1000 nM), OXIR
(10, 100 and 1000 nM) and OX2R (100 nM). On days 27 to 28 of gestation, P4 increased the PPO and OXIR
mRNA concentration, whereas decreased the expression of OX2R. The effect of P4 on PPO, OXIR and OX2R
gene expression was dependent on the stage of pregnancy, type of tissue and P4 concentration.

The presented data may help to understand the mechanisms linking maternal energy metabolism and reg-
ulation of implantation process in pigs.

This research was supported by National Science Centre (project no: 2011/03/B/NZ9/04187).
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Effect of orexin B on StAR, CYP11A1 and HSD3B1 gene expression
and progesterone and androstenedione secretion by the porcine uterus during
the peri-implantation period

Wplyw oreksyny B na ekspresje genow StAR, CYP11A1 i HSD3B1 oraz wydzielanie
progesteronu i androstendionu przez macice Swin w okresie okotoimplantacyjnym

Kisielewska K.*, Rytelewska E., Kiezun M., Szeszko K., Dobrzyn K., Kaminski T., Smolinska N.

Department of Animal Physiology, Faculty of Biology and Biotechnology,
University of Warmia and Mazury in Olsztyn, Olsztyn;

*katarzyna.kisielewska@uwm.edu.pl

Orexin B (OXB) is hypothalamic neuropeptide identified as a regulator of food intake, sleep-wake cy-
cle and arousal. OXB and its receptors are expressed in porcine uterus. Gene expression of P450 side chain
cleavage enzyme (CYP11A1I), steroidogenic acute regulatory protein (StAR) and 3B-hydroxysteroid dehydro-
genase (HSD3BI) were also noted in porcine uterus. De novo synthesis of steroids in the uterus might be an
important factor for effective implantation and maintenance of gestation. The aim of this study was to inves-
tigate the effect of OXB on progesterone (P4) and androstenedione (A4) secretion by porcine uterus as well
as gene expression of enzymes involved in steroid production: StAR, CYPI11AI and HSD3B1 on days 15 to 16
(the beginning of implantation) and 27 to 28 (the end of implantation) of pregnancy.

Endometrial and myometrial explants were cultured in vitro in the presence of OXB (1, 10, 100 nM).
StAR, CYPI11Al, HSD3BI expression was evaluated using the real-time PCR method and secretion
of the P, and A, was determined by radioimmunoassay. Data were analysed using one-way ANOVA followed
by the Fisher’s LSD post hoc test.

On days 15 to 16 of pregnancy OXB stimulated StAR and HSD3BI expression, as well as P, and A, se-
cretion, whereas decreased CYPIIAI mRNA content in the endometrium. In the myometrium, OXB
stimulated CYPIIA1I expression and decreased StAR mRNA content. On days 27 to 28, OXB stimulated CY-
PI11A1 expression, P, and A, release, whereas inhibited StAR and HSD3B1 expression in the endometrium.
In the myometrium, OXB stimulated P,and A, secretion, decreased CYP11AI and HSD3B1 mRNA content
and dependently on the used dose both enhanced and suppressed StAR expression.

Our results indicate that OXB affects expression of key steroidogenic genes and production of steroid
hormones by porcine uterus during the peri-implantation period.

This research was supported by National Science Centre (project no: 2011/03/B/NZ9/04187).
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Czy prolaktyna uczestniczy w procesie diapauzy embrionalnej
u samic sarny europejskiej?

Does prolactin attend in process of embryonic diapause in females of roe deer?

Korzekwa A."*,Zadroga A.!, Gorzynska 1!, Bogdaszewski M., Steiner-Bogdaszewska Z.2

1Zaktad Ochrony Bioréznorodnosci, Instytut Rozrodu Zwierzgt i Badan Zywnosci
Polskiej Akademii Nauk, Olsztyn;
*Instytut Parazytologii PAN Stacja Badawcza w Kosewie Gornym;

*a.korzekwa@pan.olsztyn.pl

Cigza u sarny europejskiej (Capreolus capreolus) moze mie¢ rézng dlugos¢ w zaleznosci od tego czy do
zaplodnienia doszto w terminie letnim czy p6znojesiennym. Diapauza embrionalna u kdz rozpoczyna si¢
gdy blastocysta traci ostonke przejrzysta i trwa okolo pig¢ miesiecy: do konca grudnia lub poczatku stycznia.
Dzialanie prolaktyny (PRL) odbywa si¢ za posrednictwem dwdch rodzajow receptorow — formy diugiej (PR-
LRI) oraz krétkiej (PRLRs). Sugeruje sie, Ze PRLRs blokuje aktywno$¢ biologiczng PRL poprzez ograniczenie
mozliwosci wigzania PRL do PRLRI. Celem badan bylo okreslenie dziatania PRL u kéz podczas diapauzy em-
brionalnej poprzez zbadanie ekspresji receptoréw PRL (PRLRI oraz PRLRs) w blonie §luzowej (endometrium)
oraz stezenia PRL we krwi.

Zwierzeta doswiadczalne (n=21) podzielono na trzy grupy w zaleznosci od terminu pozyskania (listopad,
grudzien, styczen). Material do badan stanowily skrawki endometrium oraz krew obwodowa pobrane post
mortem w czasie sezonu polowan (2016/2017) w Nadlesnictwach Maskuliniskie i Strzatlowo. Na podstawie
oznaczen ekspresji mRNA w endometrium i poziomu glikoprotein cigzowych (PAG) oraz stgzenia progeste-
ronu we krwi obwodowej stwierdzono, ze u wszystkich osobnikéw wystapita diapauza. Metoda Real-Time
PCR wykonano oznaczenia ekspresji mRNA PRLRI oraz PRLRs w endometrium. W osoczu okreslono steze-
nia PRL metoda EIA. Wyniki analizowano testem nieparametrycznym Kruskala-Wallisa (One-way ANOVA,
GraphPad PRISM?7).

Ekspresja mRNA PRLRI w endometrium zmniejszyta si¢ od listopada do stycznia (P<0,05). Stosunek
ekspresji mRNA PRLRI/PRLRs byt najwyzszy w listopadzie, a najnizszy w styczniu. Stezenie PRL we krwi
obwodowej wzrosto od listopada do stycznia (P<0,05).

Wyniki wskazujg, ze PRL jest zaangazowana w proces diapauzy embrionalnej u samic sarny europej-
skiej. Mimo wzrostu stezenia PRL we krwi obwodowej, ekspresja PRLRI w endometrium zmniejszyla si¢ wraz
z przebiegiem diapauzy.
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Udzial antagonistow receptora progesteronu w regulacji ekspresji mRNA i biatka
btonowych receptoréow progesteronu w btonie sluzowej macicy krowy

Involvement of progesterone receptor antagonists in regulation of mRNA and protein
expression of membrane progesterone receptors in the bovine endometrium

Kowalik M.K.*, Rekawiecki R., Krajza K., Kotwica J.

Instytut Rozrodu Zwierzgt i Badan Zywnosci Polskiej Akademii Nauk, Olsztyn;

*m.kowalik@pan.olsztyn.pl

Progesteron (P4) wplywa na funkcje komdrek macicy przez receptory jadrowe (PGR) oraz blonowe:
PGRMC (progesterone membrane receptor component) 112 oraz mPR (membrane progestin receptor) o, 3 1.
Wykazano obecnos¢ oraz zmienng ekspresje¢ receptorow btonowych P4 w tkankach ukladu rodnego kro-
wy. Celem obecnych badan bylo sprawdzenie czy antagoni$ci PGR (mifepriston-RU486 i onapriston-ZK299)
uczestnicza w regulacji ekspresji blonowych receptoréw P4 w blonie sluzowej macicy krowy.

Materialem do badan byty skrawki endometrium, pobrane od kréw/dojrzatych jaléwek z 6.-10. oraz 17.-20.
dnia cyklu rujowego (n=4/w badanym okresie). Skrawki inkubowano 6 godz. (analiza RNA) i 24 godz. (analiza
biatka) z: medium kontrolnym, P4, RU4862, ZK299 (10, 107, i 10°M kazdy), oraz AA (20 pg/ml, kontrola po-
zytywna). W medium oznaczono stezenie prostaglandyny F2a i prostaglandyny E2 metoda EIA, a w skrawkach
ekspresje mRNA (Real Time PCR) i bialek (Western blot) PGRMC1, PGRMC2 i mPRa. Analize statystyczna
wykonano uzywajac jednoczynnikowej analizy wariancji i testu Dunetta (GraphPad Prism 7.0)

Wykazano, ze AA zwigkszal stezenie obu prostaglandyn w medium po 6 i 24 godz. Inkubacji w poréwna-
niu do kontroli. P4 (10~ M i 10° M) hamowal (P<0,01) ekspresje mRNA PGRMCI w 6.-10. dniu cyklu, oraz
w dawce 10* M w dniu 17-20. ZK299 (10° M i 10° M) oraz RU486 (10* M i 10> M) hamowaly (P<0,05)
ekspresje mRNA PGRMCI jedynie w 6.-10. dniu cyklu. Podobnie, P4 (10* M i 10> M) obnizal (P<0,05) eks-
presje mRNA mPRa w 6.-10. dniu cyklu. W 17.-20. dniu cyklu, wszystkie dawki P4, ZK299 i RU486 hamo-
waly (P<0,01) ekspresje mRNA mPRa. Nie wykazano wptywu badanych czynnikéw na poziom ekspresji genu
PGRMC2 w badanych skrawkach. Nie wykazano takze wplywu P4 i antagonistéow PGR na poziom ekspresji
bialek badanych receptoréw P4.

Uzyskane wyniki wykazaly, ze P4 oraz antagonisci PGR zmniejszaja ekspresj¢ mRNA PGRMCI i mPR«
w skrawkach endometrium macicy krowy w zaleznosci od dawki zastosowanego czynnika oraz fazy cyklu
rujowego.

Praca finansowana ze srodkéw dotacji KNOW Konsorcjum Naukowego ,,Zdrowe Zwierze — Bezpieczna Zywnos¢”,
decyzja Ministerstwa Nauki i Szkolnictwa Wyzszego nr 05-1/KNOW2/2015.
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Wptlyw wybranych czynnikéw na ekspresje blonowych receptorow progestagenow
mPRa i mPRB w ludzkich komoérkach choriocarcinomy tozyska JEG-3

Effect of selected factors on the expression of membrane progestin receptors mPRa
and mPRf in the human placental choriocarcinoma cell line JEG-3

Krajza K.*, Kowalik M.K., Kotwica J.

Instytut Rozrodu Zwierzgt i Badai Zywnosci Polskiej Akademii Nauk, Olsztyn;

*k.krajza@pan.olsztyn.pl

Progesteron (P4) wplywa na komorki docelowe na drodze genomowej, przez receptory jadrowe oraz
na drodze pozagenomowej, przez receptory blonowe. Obecnos¢ btonowych receptoréw P4 wykazano takze
w ludzkich komdrkach choriocarcinomy tozyska JEG-3. Komorki tej linii wykazujg wiele cech biologicznych
identycznych z prawidlowymi komoérkami trofoblastu, dlatego tez linia komérkowa JEG-3 jest miarodaj-
nym i stosowanym modelem do badan czynnosci wydzielniczej komoérek trofoblastu fozyska oraz udziatu
receptorow w tych procesach. Dotychczas nie sg znane czynniki, ktére moga mie¢ udziat w regulacji ekspre-
sji blonowych receptoréw P4 w komoérkach. Dlatego tez, celem niniejszych badan bylo okreslenie wptywu:
gonadotropiny kosméwkowej (hCG; 10 ng/ml), P4 (10~ M), estradiolu (E2; 10~ M) oraz 5% ptynu owod-
niowego na ekspresje blonowych receptoréw mPR (membrane progestin receptor) a i p w komoérkach chorio-
carcinomy tozyska JEG-3.

Komoérki JEG-3 (1,2x10°/ml) inkubowano 6 godz. (n=4) i 24 godz. (n=5) z wymienionymi czynnikami.
W medium oznaczono stezenie P4 i E2 przy uzyciu testu enzymatyczno-immunologicznego (EIA), natomiast
w komorkach poziom mRNA mPRa i mPRf za pomocg Real Time PCR. Otrzymane wartosci analizowano
przy uzyciu jednoczynnikowej analizy wariancji dla powtarzajacych si¢ pomiaréw oraz testu Dunnetta.

Wyzsze stezenie P4 (P<0,05) wykazano w medium po 6 i 24 godz.; natomiast, pod wplywem stymulacji
komorek P4 i ptynem owodniowym obserwowano zwigkszong sekrecje E2 (P<0,05) w obu wariantach cza-
sowych. Stwierdzono, ze P4 wplywa (P<0,05) na ekspresj¢ mRNA mPRa po 24 godz. inkubacji. Ponadto,
wszystkie badane czynniki spowodowaly wzrost (P<0,05) ekspresji mRNA mPRf3 po 24 godz. Nie wykazano
wplywu badanych czynnikéw na ekspresje mRNA mPRa i mRNA mPRf po 6 godz. inkubagji.

Uzyskane wyniki sugeruja mozliwy udzial steroidéw oraz pltynu owodniowego w funkcji wydzielniczej
badanych komorek, jak réwniez ich udzial w regulacji ekspresji genéw mPRa i mPRf w linii komdrkowej
JEG-3.

Praca finansowana ze srodkéw dotacji KNOW Konsorcjum Naukowego ,, Zdrowe Zwierzg — Bezpieczna Zywn-
0$¢”, decyzja Ministerstwa Nauki i Szkolnictwa Wyzszego nr 05-1/KNOW2/2015.
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The effect of peroxisome proliferator-activated receptor (PPAR) ligands on the mRNA
expression of Toll-like receptor(TLR-4) and anti-inflammatory cytokines (LIF and IL-10)
in porcine endometrium on days 10-12 of pregnancy and the estrous cycle

Udzial receptorow aktywowanych przez proliferatory peroksysomow (PPAR)
w regulacji ekspresji mRNA receptora TLR-4 i przeciwzapalnych cytokin (LIF i IL-10)
w blonie sluzowej macicy $wini w dniach 10-12 ciazy i cyklu rujowego

Kunicka Z.*, Kurzynska A., Kaczynska B., Szydlowska A., Grzankowska M., Bogacka I.

Department of Animal Physiology, Faculty of Biology and Biotechnology,
University of Warmia and Mazury in Olsztyn;

*zuzanna.kunicka@uwm.edu.pl

Cytokines, mediators of the immune response, are involved in the regulation of female reproductive pro-
cesses during the estrous cycle and pregnancy. Our previous work suggested an interaction between cytokines
and peroxisome proliferator-activated receptor (PPAR) in porcine uterus. Thus, the present study aimed to
investigate the effect of PPAR selected ligands on the expression of Toll-like receptor (TLR-4) and anti-in-
flammatory cytokines: leukemia inhibitory factor (LIF) and interleukin (IL)-10 in porcine endometrium on
days 10-12 of pregnancy or the estrous cycle.

Endometrial slices were incubated in vitro for 6 h in the presence of: PPARa (agonist WY 14643 and antag-
onist MK-886); PPARP (agonist L-165,041 and antagonist GW9662) or PPARY [agonists: 15d-prostaglandin
J, (PGJ2) or rosiglitazone and antagonist T0070907] ligands. The mRNA level in the tissue was determined
by Real Time PCR. The effect of the treatment was determined by one-way analysis of variance for repeated
measurements followed by the Duncan post-hoc test.

During the estrous cycle, the agonists of all PPAR isoforms enhanced the expression of LIF mRNA in por-
cine endometrium. Moreover, the presence of PPAR antagonist also increased LIF transcript level. The tested
factors did not change TLR-4 and IL-10 mRNA abundance. During early pregnancy, tested agonists (except
rosiglitazone) induced LIF mRNA expression, whereas they were ineffective in the regulation of IL-10 syn-
thesis. The expression of TLR-4 mRNA increased in the presence of PPARPB and PPARYy agonists.

Our results indicate that different isoforms of PPAR are engaged in endometrial synthesis of TLR-
4 and LIF in the pig. While synthesis of LIF in the presence of PPAR ligands occurs rather independently
on the physiological status of pigs (days 10-12 the estrous cycle vs. pregnancy), the enhanced expression
of TLR-4 gene in pregnant sows suggests diverse sensitivity of the tissue to tested factors during the analyzed
reproductive stages.

Supported by National Science Centre, Poland, grant no. 2015/17/B/NZ9/03596.
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Peroxisome proliferator-activated receptors (PPARs) participate in the synthesis
of nuclear factor kappa-B (NF-kB) in porcine endometrium on days
10-12 of pregnancy and the estrous cycle

Receptory aktywowane przez proliferatory peroksysomow (PPAR) uczestnicza
w syntezie jadrowego czynnika Kappa-B (NF-kB) w blonie sluzowej macicy swini
w dniach 10-12 cigzy i cyklu rujowego

Kurzynska A.*, Kunicka Z., Mierzejewski K., Siejwa P., Bogacka I.

Department of Animal Physiology, Faculty of Biology and Biotechnology,
University of Warmia and Mazury in Olsztyn;

*aleksandra.kurzynska@uwm.edu.pl

Nuclear factor kappa-B (NF-kB) plays an important role in stimulating inflammation and cell prolifera-
tion and also in inhibiting apoptosis in various cell types. It has been reported that the expression of NF-«xB
correlates with the synthesis of proinflammatory cytokines. Cytokines are strongly involved in the regulation
of reproductive functions. Our study aimed to evaluate whether the expression of NF-kB mRNA in porcine
endometrium varies in the presence of PPAR selected ligands, depending on the reproductive status of sows.

The endometrium was collected from sows on days 10-12 during pregnancy (n=6) or the estrous cy-
cle (n=6). The tissue slices were preincubated and then incubated in vitro for 6 h in the presence of:
PPARa [agonist WY 14643 (1 and 10 uM) and antagonist MK-886 (10 uM)]; PPARp [agonist L-165,041
(1 and 10 uM) and antagonist GW9662 (10 uM)]; PPARY [agonists: 15d-prostaglandin ], (10 uM), rosiglita-
zone (1 and 10 pM) and antagonist T0070907 (1 uM)] ligands. The mRNA level of NF-«B was determined
by Real Time PCR. The effect of the treatment was determined by one-way analysis of variance for repeated
measurements followed by the Duncan post-hoc test.

During pregnancy, agonists of all PPAR isoforms (-a, -f, -y) significantly reduced the expression of
NF-kB mRNA in the endometrium. Interestingly, NF-kB expression was also reduced in the presence
of PPARa or PPAR antagonists. In the estrous cycle, a decrease in NF-xB mRNA abundance was noted only
in the presence of PPARP agonist. The remaining factors (PPARa and PPARY ligands) were ineffective.

The obtained results indicate that PPARs are involved in the regulation of NF-xB gene expression in por-
cine endometrium. The strong relation between PPARs and NF-«B during early pregnancy and much weaker
during mid-luteal phase of the estrous cycle can be linked to different activity of the local immune system
during both analyzed reproductive stages and to diverse sensitivity of the tissue to the tested ligands.

Supported by National Science Centre, Poland, grant no. 2015/17/B/NZ9/03596.
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Wptlyw chloroorganicznych insektycydow oraz ich metabolitéw sSrodowiskowych na
synteze i sekrecje P4, OT i PGF2a ze skrawkow kosmowki gladkiej ciezarnej krowy

The influence of chloroorganic insecticides and their environmental metabolites on P4,
OT and PGF2a synthesis and secretion from smooth chorion slices in the pregnant cow

Mlynarczuk J.*, Wojciechowska A., Kotwica J.

Instytut Rozrodu Zwierzgt i Badan Zywnosci Polskiej Akademii Nauk, Olsztyn;

*j.mlynarczuk@pan.olsztyn.pl

Badania u zwierzat i ludzi wykazuja istotng korelacje pomiedzy czestotliwoscig wystepowania poronien
lub przedwczesnych porodéw a iloscia DDT, DDE oraz aldryny i dieldryny skumulowanych w tkankach ma-
tek. Zwiazki te zwiekszaja sekrecje oksytocyny (OT) i progesteronu (P4) z ciatka zdttego podczas ciazy oraz
prostaglandyny F2a (PGF2a) z komoérek endometrium. Jednoczesnie, insektycydy te zwiekszaja aktywnos¢
motoryczng miometrium w cyklu i cigzy. Wraz z rozwojem cigzy role ciatka zottego przejmuje kosmowka,
ktora ma takze zdolno$¢ syntezy PGF2a i OT. Celem badan bylo okreslenie wptywu wymienionych kseno-
biotykéw na sekrecje P4, OT i PGF2a oraz ekspresje mRNA enzymow krytycznych dla ich syntezy, tj. 38HSD,
PGA, PGFS, COX2 oraz genu NP-I/OT (koduje biatko bedace prekursorem OT) w skrawkach kosmowki
gladkiej krowy z 5.-6. miesigca ciazy.

Skrawki blaszki zewnetrznej kosméwki (60-80 mg) inkubowano z ksenobiotykami (1 i 10 ng/ml) przez
24 godz. (w celu oznaczenia ekspresji genow metoda Real-Time PCR) i przez 48 godz. (w celu okreslenia
stezen hormonéw metoda EIA) w Medium-199 z dodatkiem 2% FCS i 10% ptynu owodniowego. Wartosci
$rednie (n=8) poréwnano uzywajac one-way ANOVA i testu Kruskala-Wallisa. Jako rézne statystycznie uzna-
wano wartosci przy P<0,05.

DDT i DDE zwigkszaly sekrecje P4, lecz tylko DDE nasilal ekspresje genu 38HSD. DDE (10 ng/ml) sty-
mulowat sekrecje OT, przy czym jako jedyny wzmagal jednoczesnie ekspresje genéw NP-I/OT i PGA. DDT
i DDE zwigkszaly sekrecje PGF2a, podczas gdy aldryna ja hamowala. Jednocze$nie, aldryna i dieldryna ob-
nizaly ekspresje genu COX2. Wzrost ekspresji genu PGFS byl powodowany przez DDT, DDE (1 ng/ml) oraz
dieldryne (10 ng/ml).

Uzyskane wyniki wskazujg, ze uzyte ksenobiotyki moga zwigksza¢ synteze i sekrecje OT i/lub PGF2a
z kosmowki, przez co wywolywac efekt luteolityczny, i/lub wpltywaé na wzrost aktywnos$ci motorycznej mie-
$nidwki macicy, a tym samym zwigkszac ryzyko wystapienia poronien lub przedwczesnych porodow.

Praca wykonana w ramach Grantu NCN 2013/11/B/NZ4/04745.
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Actin and its binding proteins are involved in endometrial epithelial remodeling
during early porcine pregnancy

Aktyna i wigzace jq biatka biorg udzial w procesie przebudowy nabtonka btony
sluzowej macicy swini podczas wczesnej cigzy

Moza Jalali B.*, Likszo P, Skarzynski D.].

Institute of Animal Reproduction and Food Research, Polish Academy of Science, Olsztyn;

*beenu.jalali@pan.olsztyn.pl

Mammalian endometrium undergoes extensive structural remodeling in order to accommodate and sup-
port rapid conceptus development and growth. As a result of remodeling, changes in cytoskeletal elements
are expected but molecular changes associated with structural organizations in porcine endometrium are not
known. Aim of the study was to investigate which of the actin-binding proteins (ABPs) are involved in cyto-
skeletal reorganization during the period of early porcine pregnancy.

To address our aim, gene and protein expression of ABPs — gelsolin (GSN), cofilin (CFL), vinculin (VCL)
and annexin A2 (Anxa2) was evaluated using qPCR and Western blotting; respectively, in the porcine endo-
metrium collected on days 10, 13 and 16 of estrous cycle and pregnancy. Results were analyzed using one-way
ANOVA. Double immunofluorescent staining of actin and its binding proteins was employed to evaluate
their co-localization.

There was no change in endometrial gene expression of GSN and VCL in the studied group of animals.
Expression of Anxa2 and CFL increased on day 13 of pregnancy as compared to day 13 of cycle (P<0.05).
The results of Western blot analysis revealed an increase in GSN and VCL expression between days
10 and 13 of cycle. VCL further increased between days 13 and 16 of pregnancy (P<0.05). Expression of CFL
decreased from day 10 to day 13 of the estrous cycle; however, presence of conceptuses increased CFL expres-
sion on day 13 and 16 of pregnancy as compared to corresponding days of cycle. VCL and GSN were observed
to co-localize with B-actin in the apical epithelium on days 13 and 16 of pregnancy. CFL co-localized with ac-
tin only in sub-epithelial stroma. Anxa2 was seen in apical epithelium only on days 10 and 16 of cycle and did
not seem to co-localize with actin.

In summary, our results indicate that ABPs such as GSN and VCL might be associated with rearrange-
ment of actin cytoskeleton during porcine reproductive cycle.

This study was supported by an internal grant from IAR&FR PAS, Olsztyn.
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Identyfikacja sposobow transportu miRNA w matczynej surowicy krwi
podczas wczesnej ciazy u Swini

Identification of possible routes of miRNA transport in maternal serum
during early pregnancy in pigs

Reliszko Z.R.}, Gajewski 7.2, Kaczmarek M.M.">*

nstytut Rozrodu Zwierzgt i Badari Zywnosci Polskiej Akademii Nauk, Olsztyn;
2Szkota Gtéwna Gospodarstwa Wiejskiego, Warszawa;

*m.kaczmarek@pan.olsztyn.pl

Wezesna cigza u $wini to okres intensywnej wymiany sygnaléw miedzy zarodkiem a matka, wymagajacy
obecnosci wielu czynnikéw, w tym hormonéw, czynnikéw wzrostu i cytokin. Ekspresja wymienionych bio-
molekut regulowana jest juz na poziomie transkrypcji, aczkolwiek ogromne zainteresowanie budza obecnie
regulacje potranskrypcyjne z udzialem niewielkich, niekodujacych czgsteczek mikroRNA (miRNA). Nasze
dotychczasowe badania potwierdzity obecno$ci miRNA w zarodkach, trofoblastach i tkankach uktadu roz-
rodczego $wini, a niektdre z tych czasteczek wykryto réwniez w matczynej surowicy krwi podczas cigzy.
Istniejg liczne sposoby transportu miRNA w surowicy, m.in. moga by¢ one zwigzane z bialkami transportu-
jacymi (np. z rodziny Argonaute, Ago2) lub/i stanowi¢ tadunek pecherzykéw zewnatrzkomoérkowych (EV).
Celem niniejszych badan bylo okreslenie mozliwych sposobéw transportu miRNA w surowicy krwi podczas
wczesnej cigzy u swini.

Material do badan stanowila surowica krwi pobrana od loszek bedacych w 16. dniu cigzy (DC, n=3),
z ktérej nastepnie izolowano EV podczas ultrawirowania. Material wyjsciowy poddano réwniez immuno-
precypitacji w obecnosci przeciwcial rozpoznajacych epitopy Ago2 (surowica) oraz CD9 i CD63 (osad EV),
tetraspanin, bedacych markerami EV.

Metoda Western blot wykazano obecno$¢ biatka Ago2 w surowicy $§wini w 16 DC. Natomiast, EV w su-
rowicy obserwowano przy uzyciu transmisyjnego mikroskopu elektronowego. W polu widzenia wykazano
obecnos¢ nielicznych struktur odpowiadajacych egzosomom o wielkosci ok. 100 nm. Jednak, metoda We-
stern blot nie udato si¢ wykry¢ ekspresji biatek CD9 i CD63 w osadzie EV. Prawdopodobng przyczyng jest
niespecyficzno$¢ przeciwcial oraz zbyt mata czulo$¢ zastosowanej metody.

Podsumowujac, stuszne wydaje si¢ stwierdzenie, ze podczas ciazy miRNA moga by¢ transportowane
z udziatem biatek transportujacych oraz pecherzykow. Niezbedne sg dalsze badania potwierdzajace obecno$¢
wybranych miRNA zwigzanych z Ago2, badz upakowanych w EV.

Praca finansowana z Dotacji Statutowej IRZiBZ PAN w Olsztynie.
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The effect of orexin A on StAR, HSD3B1 and CYP11A1 gene expression and on
progesterone and androstenedione secretion by porcine uterus
during early pregnancy

Wplyw oreksyny A na ekspresje genow StAR, HSD3B1 i CYP11A1 oraz na sekrecje
progesteronu i androstendionu przez macice Swin w okresie wczesnej ciazy

Rytelewska E.*, Kisielewska K., Dobrzyn K., Kiezun M., Szeszko K., Kaminski T., Smolinska N.

Department of Animal Physiology, Faculty of Biology and Biotechnology,
University of Warmia and Mazury in Olsztyn;

*edyta.rytelewska@wp.pl

Our earlier studies indicated the involvement of orexin A (OXA) in ovarian steroidogenesis in pigs.
It is conceivable that OXA affects also uterine steroidogenesis. Therefore, the aim of this study was to in-
vestigate OXA effect (1, 10, 100 nM) on progesterone (P,) and androstenedione (A,) secretion and gene ex-
pression of the key steroidogenic enzymes: steroidogenic acute regulatory protein (StAR), 3p-hydroxysteroid
dehydrogenase (HSD3BI) and P450 side chain cleavage enzyme (CYPIIAI).

Endometrial and myometrial tissue explants were collected from gilts on days 10 to 11 (migration
of the embryos) and 12 to 13 (maternal recognition of pregnancy) of gestation. Gene expression was evalu-
ated by real-time PCR, and the secretion of steroids was analyzed by RIA. Data were analyzed using one-way
ANOVA followed by Fisher’s least significant difference post hoc test.

During both studied periods of early pregnancy, OXA inhibited endometrial expression of StAR
and HSD3BI mRNAs. CYP11A1 mRNA content was increased in response to OXA on days 10 to 11 and sup-
pressed on days 12 to 13. In myometrial slices isolated on days 10 to 11, OXA inhibited StAR and HSD3BI ex-
pression and enhanced CYPI11A1 mRNA concentration. On days 12 to 13, StAR expression was enhanced
by OXA of lower and decreased at higher doses used. The effect of OXA on CYPIIAI expression was stim-
ulatory at higher and inhibitory at lower concentrations, respectively. In the endometrium, OXA stimulated
P, secretion on days 10 to 11 and 12 to 13, and inhibited A, secretion on days 10 to 11. In the myometrium,
OXA stimulated P, secretion on days 10 to 11.

Our research suggests that OXA may participate in the control of key steroidogenic enzymes gene expres-
sion and P, and A  secretion during early pregnancy.

This research was supported by National Science Centre (project no: 2011/03/B/NZ9/04187).
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Effect of adiponectin on PGE, and PGF,_ release and COX2, CBR1, mPGES-1 and PGFS
gene expression in porcine endometrium during peri-implantation period

Wplyw adiponektyny na uwalnianie PGE2 i PGF2a oraz ekspresje genow COX2, CBR1,
mPGES-1 i PGFS w endometrium $wini w okresie okotoimplantacyjnym

Smolinska N.*, Kiezun M., Szeszko K., Dobrzyn K., Rytelewska E., Kisielewska K., Kaminski T.

Department of Animal Physiology, Faculty of Biology and Biotechnology,
University of Warmia and Mazury in Olsztyn;

*nina.smolinska@uwm.edu.pl

It is believed that adiponectin, hormone which controls energy homeostasis, belongs to the group of hor-
mones regulating metabolic status and reproduction. Our previous results demonstrated the presence of ad-
iponectin system in porcine uterus during early pregnancy. We hypothesized that adiponectin modulates
the release of prostaglandin E, (PGE,) and prostaglandin F, (PGF, ), hormones engaged in conceptus im-
plantation and gene expression of key enzymes of prostaglandins (PGs) synthesis: cyclooxygenase-2 (COX2),
prostaglandin 9-ketoreductase (CBRI), PGE synthase (mPGES-1) and PGF synthase (PGFS) in porcine
endometrium.

Endometrial explants harvested from gilts on days 15 to 16 (implantation) and 27 to 28 (end of implan-
tation) of pregnancy were cultured in vitro in the presence of adiponectin (1, 10 pg/ml). PGs secretion was
determined using an ELISA test. Gene expression was examined by real-time PCR. Data were analysed based
on one-way ANOVA and LSD post hoc test.

In endometrial explants collected on days 15 to 16 of pregnancy, the release of PGE, was decreased in re-
sponse to 1 ug/ml of adiponectin, and increased under influence of a higher dose of hormone. Secretion
of PGF, was suppressed by adiponectin (10 pg/ml) during implantation. On days 27 to 28 of pregnancy, both
doses of adiponectin increased PGE, release, and at a higher dose decreased PGF, secretion. During implan-
tation, adiponectin at a higher dose decreased COX2 expression. Adiponectin at a lower dose suppressed,
whereas at a higher dose increased CBRI and PGFS mRNA content on days 15 to 16. At the end of implanta-
tion, adiponectin (10 pg/ml) stimulated CBRI and mPGES-1 expression.

Our novel findings indicate that adiponectin modulates the release of PGs and gene expression of en-
zymes essential for PGs production in porcine endometrium during implantation, suggesting that adiponec-
tin may play an important role in this process.

This research was supported by National Science Centre (project no: 2011/03/B/NZ9/04187).
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Analiza poréwnawcza proteomu osocza suk ciezarnych i nie-ciezarnych

Comparative analysis of plasma proteome in pregnant and non-pregnant female dogs

Szczubial M."*, Wawrzykowski J.2, Dgbrowski R.!, Krawczyk M.!, Kankofer M.

'Katedra i Klinika Rozrodu Zwierzqgt, Uniwersytet Przyrodniczy, Lublin;
’Katedra Biochemii, Uniwersytet Przyrodniczy, Lublin;

*marek.szczubial@up.lublin.pl

Zastosowanie technik proteomicznych pozwala na precyzyjng analiz¢ profili biatkowych w plynach
ustrojowych i tkankach ludzi i zwierzat. Badanie profili biatkowych w przebiegu proceséw fizjologicznych,
takich jak cigza, stwarza nowe mozliwosci okreslenia bialek bezposrednio zaangazowanych w te procesy, co
pozwoli na dokladniejsze poznanie tych proceséw. Analiza proteomu ci¢zarnych samic daje mozliwo$¢ iden-
tyfikacji nowych markeréw bialkowych utatwiajacych wczesng diagnostyke ciazy oraz wykrywanie zaburzen
w jej przebiegu. Celem badan bylo poréwnanie profili bialkowych osocza suk cigzarnych i suk nie-ciezarnych
bedacych w fazie diestrus cyklu rujowego.

Material do badan stanowily probki osocza od 4 suk ciezarnych (uzyskane w I, IT i III trymestrze ciazy
oraz 3 dni po porodzie) i od 4 suk nie-cigzarnych bedacych w fazie diestrus cyklu rujowego. Analize profi-
lu biatkowego osocza badanych suk wykonano przy uzyciu dwuwymiarowej fluorescencyjnej elektroforezy
réznicowej (2D-DIGE) oraz spektrometrii mas (MALDI TOF MS). Analize statystyczng otrzymanych wyni-
kéw przeprowadzono przy pomocy programu komputerowego Delta2D (Decodon GmbH, BioTechnikum
Greifswald, Germany).

Analiza poréwnawcza proteomoéw osocza suk w ciazy i suk bedacych w cigzy wykazata 35 bialkowych
spotdw, ktdrych intensywnos¢ wybarwienia roznita si¢ istotnie miedzy badanymi grupami zwierzat. Zastoso-
wanie spektrometrii mas w celu analizy tych spotéw pozwolilo zidentyfikowa¢ 5 bialek (biatko 5 zawierajace
domeng BED palca cynkowego, podjednostka -2 hemoglobiny, podjednostka 7 kompleksu integratora, apo-
lipoproteina A-I, aminopeptydaza glutamylowa).

Przeprowadzone badania wskazuja, Ze profil biatkowy osocza suk cigzarnych rézni sie od profilu bialko-
wego suk nie-ci¢zarnych, co sugeruje, ze biatka wykazujace podczas ciazy zmieniong ekspresj¢ moga odgry-
wac istotng role w utrzymaniu cigzy.
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The influence of adiponectin on gene expression of StAR,
GFPT1 and IRF1 in the porcine myometrium on days 15-16 of pregnancy

Wplyw adiponektyny na ekspresje genow StAR, GFPT1 oraz IRF1 w miometrium swini
w 15-16 dniu cigzy

Szeszko K.*, Smolinska N., Dobrzyn K., Kiezun M., Rytelewska E., Kisielewska K., Kaminski T.

Department of Animal Physiology, University of Warmia and Mazury in Olsztyn;

*karol.szeszko@uwm.edu.pl

Female reproductive functions are closely associated with nutritional status. Adiponectin seems to be an
important factor linking the regulation of metabolic homeostasis and reproductive processes. The aim of this
study was to determine the most potent genes connected to the female reproductive functions in the por-
cine myometrium on days 15-16 of gestation (beginning of implantation), which expression is regulated
by adiponectin.

The tissue samples were harvested on days 15 to 16 of gestation. Tissue slices were incubated with 10 ug/
ml of adiponectin or without treatments (control) for 24 hours. Total RNA isolated from the cells after cul-
ture was assigned for microarray analysis and real-time PCR validation of microarray results. The global
expression of genes was investigated using the Porcine (V2) Two-color gene expression microarray, 4x44.
In order to confirm microarray results three genes: StAR (steroidogenic acute regulatory protein), GFPT1I
(glutamine-fructose-6-phosphate transaminase 1) and IRFI (interferon regulatory factor 1) were validated
by qPCR. Statistical analyses were performed using one-way ANOVA followed by LSD post hoc test.

StAR is a transport protein that regulates cholesterol transfer within the mitochondria, which
is the rate-limiting step in the production of steroid hormones. In this study, we noted up-regulation of StAR
caused by adiponectin treatment. The main role in glucose metabolism may be played by GFPT1, which
is the first and rate-limiting enzyme of the hexosamine pathway. GFPT1 controls the flux of glucose into
the hexosamine pathway and catalyzes the formation of glucosamine 6-phosphate. IRF1 plays roles in the im-
mune response, regulating apoptosis, DNA damage and tumor suppression. We observed down-regulatory
effect of adiponectin on GFPTI and IRFI gene expression.

In conclusion, the obtained data seems to confirm our hypothesis of the important role of adiponectin
in the regulation of the porcine myometrium during early pregnancy.

This research was supported by National Science Centre in Poland (project no: 2011/03/B/NZ9/04187).
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Immunolocalization and mRNA expression of AQP1 and 5 in the pig uterine cells
during luteal phase

Immunolokalizacja oraz ekspresja mRNA AQP1 i AQP5 w komoérkach macicy swini
w czasie fazy lutealnej

Tanski D."*, Mlotkowska P.!, Skowroniska A.%, Skowronski M. T.!

'Department of Animal Physiology, University of Warmia and Mazury in Olsztyn;
’Department of Human Physiology, University of Warmia and Mazury in Olsztyn;

*damian.tanski@uwm.edu.pl

Aquaporins (AQPs) regulate cellular water transport and cell volume and play a key role in water homeo-
stasis in reproductive system. Recently, we demonstrated that AQP1 and 5 are regulated by steroid hormones
and arachidonic acid (AA) in the porcine uterus during the estrous cycle. This study has examined the effect
of progesterone (P ), estradiol (E,), oxytocin (OT) and arachidonic acid (AA) on AgpI and 5 expression in ep-
ithelial cells of the endometrium (EP) and myometrial cells (ME) of the porcine uterus.

Tissue samples were recovered from mature gilts at the mid (Days 10-12) and late luteal phase (Days
14-16) of the estrous cycle. In vitro cell cultures were stimulated for 3 h and 24 h with P, E, OT and AA. Gene
and protein expression of examined AQPs in the uterine epithelial and myometrial cells was evaluated by re-
al-time PCR and immunofluorescence, respectively. All numerical data were analyzed by one-way ANOVA
and least significant difference (LSD) post hoc test.

In the present study, we observed decreased expression of Agp1 in EP after 3 and 24 h of incubation with
examined factors on Days 10-12 in relation to control. In ME, only OT induced Agpl expression in short
incubation; however, longer treatment with all studied factors increased Aqgpl mRNA expression. During
luteolysis, treatment of EP cells with P,, OT and AA for 24h increased Agpl mRNA expression, while in ME
cells Agp1 expression was stimulated by E,, OT and AA. During the mid-luteal phase P4 and AA stimulated
Agp5 mRNA expression in EP after 3 h of incubation. In turn, during luteolysis E, increased Agp5 expression
after longer incubation. Treatment of ME from Days 10-12 with P,, E2, OT and AA significantly increased
Agp5 mRNA expression. Similar effect was observed in ME from Days 14-16 except for P, and OT. Our re-
sults also showed the subcellular distribution of AQP5 protein in EP cells.

We showed for the first time the expression profiles of the Agpl and Agp5 in the porcine uterine cells.
These results suggest that examined factors may mediate the action of AQPI and 5 in uterine cells during
the luteal phase of the cycle.

Supported by National Science Centre UMO-2013/09/B/NZ9/03129.
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The expression of pluripotency markers in the porcine myometrium

Ekspresja markerow pluripotencji w miometrium swini

Waszkiewicz E.*, Zglejc K., Martyniak M., Franczak A.

Faculty of Biology and Biotechnology, University of Warmia and Mazury in Olsztyn, Olsztyn;

*ewa.waszkiewicz@uwm.edu.pl

Myometrium possesses high potential to proliferate and differentiate, which is crucial for structural adap-
tations of this tissue during the estrous cycle and pregnancy. The potential is considered to be due to the action
of side population cells that exhibit the characteristics of stem cells including the expression of pluripotency
markers. Side population cells were identified in the uteri of women, cows and mice, but there is still little
known whether they are present in porcine myometrium. Therefore, the aim of this study was to determine
the expression of selected pluripotency markers, i.e., OCT 3/4, TRA 1-60, Sox-2 and c-Kit in the porcine
myometrium.

The study was conducted on the myometrial slices obtained from post-pubertal pigs on days 12-13
of the estrous cycle (n=5). The gene expression analysis was performed using Real-Time PCR with SYBR
Green and specific primers for OCT 3/4, TRA 1-60, Sox-2 and c-Kit. The relative expression of the stud-
ied genes was calculated using AACt method with the mean of the reference genes expression, i.e., ACTB
and RNA 18S. The OCT 3/4, TRA 1-60, Sox-2 and c-Kit protein abundance were determined with immuno-
fluorescence. The obtained results were analyzed using one-way ANOVA with Tuckey’s post-hoc test.

Porcine myometrium exhibits the expression of all studied markers of pluripotency on both the gene
and protein level. The expression of mRNAs did not differ between studied markers. However, statistically
significant differences in protein abundance was found. Specifically, the abundance of Sox-2 protein was
the highest and the abundance of OCT 3/4 was the lowest among the studied markers.

In conclusion, the porcine myometrium appears to contain side population cells, which exhibit the char-
acteristics of stem cells. Therefore, the tissue may be considered as an interesting source of these cells which
might be used for further research, including isolation, insightful characterization and potential usage in bio-
medical research.

Supported by grant UWM 12.650.012-300.
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Wplyw antagonisty receptorow leukotrienowych na aktywnos¢ skurczowa miesniowki
gladkiej macicy $win podczas fazy lutealnej cyklu rujowego i w okresie wczesnej ciazy

Influence of leukotriene receptor antagonist on contractile activity of the porcine
uterine smooth muscle during the luteal phase and early pregnancy

Wisniewska A., Jaroszewski J.J., Markiewicz W.*

Katedra Farmakologii i Toksykologii, Wydziat Medycyny Weterynaryjnej,
Uniwersytet Warmitisko-Mazurski, Olsztyn;

*mark@uwm.edu.pl

Obecnos¢ receptoréw leukotrienowych stwierdzono w macicy ludzi, bydta, koni i $win. W badaniach
in vitro wykazano, ze leukotrieny C, i D, zwigkszaja aktywnos¢ skurczowg zapalnie zmienionej macicy $wini
w fazie lutealnej cyklu rujowego. Kurczliwo$¢ macicy $wini pomiedzy 12. a 14. dniem cigzy ma kluczowe
znaczenie dla pomyslnej implantacji, jednakze brak jest danych na temat roli leukotrienéw w tym zakresie.
Dlatego celem badan bylo poréwnanie wplywu montelukastu, antagonisty receptoréw leukotrienowych, na
kurczliwos¢ migsniowki gladkiej macicy $wini w dniach 12.-14. cyklu rujowego i cigzy.

Badania przeprowadzono na niedojrzatych plciowo loszkach (n=16), ktére poddano procedurze indukeji
rui podajac domie$niowo 750 L.U. eCG i po 72 godz. 500 I.U. hCG. Po 13-16 dniach od podania hCG wyko-
nywano iniekcje domig$niowg dinoprostu (analogu PGF, ) i po 24 godz. ponownie podawano eCG oraz po
72 godz. hCG. Po 24 godz. od podania hCG osiem loszek inseminowano dwukrotnie w odstepach 12 godz.
Zwierzeta ubijano w 12.-14. dniu cyklu (n=8) lub cigzy (n=8) i pobierano wycinki macicy do badan aktywno-
$ci skurczowej migsniowki gladkiej z wykorzystaniem zestawu do pomiaru skurczéw izometrycznych Hugo
Sachs Elektronik. Skrawki miometrium (3 x 5 mm) zawieszano w naczynkach inkubacyjnych zawierajacych
5 ml ptynu Krebsa-Ringera o temp. 37 °C, wysycanego karbogenem i po 60-90 min. preinkubacji stymulo-
wano wzrastajagcymi (10*10* M) stezeniami montelukastu. Do wykazania réznic istotnie statystycznych
pomiedzy grupami zastosowano jednoczynnikows analize wariancji ANOVA wykorzystujac test t-Studenta
z progiem istotno$ci P<0,05.

Wykazano, ze montelukast nie wplywal istotnie na napiecie i czestotliwo$¢ skurczow, ale w stezeniach
107-10~° M (P<0,05) i 10*M (P<0,001) powodowal zmniejszenie amplitudy skurczéw w skrawkach macicy
pobranych od $win w cyklu rujowym. Z kolei, w miometrium pobranym od $win we wczesnej cigzy montelu-
kast stosowany w stezeniach 10°-10"* M powodowal wzrost napiecia (P<0,001) oraz zmniejszenie czgstotli-
wosci skurczéw w stezeniach 107 M (P<0,01) i 10°-10* M (P<0,001) oraz amplitudy skurczéw w stezeniach
107-10™* M (P<0,001).

Uzyskane wyniki wskazujg, ze miometrium $wini we wczesnej cigzy jest bardziej wrazliwe na dziatanie
montelukastu, niz w fazie lutealnej cyklu rujowego.
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Wplyw czynnikéw o aktywnos$ci endokrynnej (EAC) na rozwoj endometrium
i adenogeneze u neonatalnej swini

Effect of endocrine active compounds (EACs) on endometrial development
and adenogenesis in the neonatal pig

Czaja E.*, Knapczyk-Stwora K., Slomczynska M.

Department of Endocrinology, Institute of Zoology and Biomedical Research, Jagiellonian University, Krakow;

*ela.czaja@doctoral.uj.edu.pl

U wielu gatunkéw ssakow, w tym u $win, nie obserwuje sie¢ wystegpowania gruczoléw w endometrium
w dniu urodzenia. Ich tworzenie rozpoczyna si¢ w pierwszym tygodniu Zycia postnatalnego (PND 0-7). Na-
stepny okres (PND 7-14) charakteryzuje si¢ maksymalng syntezag DNA obserwowang w nabtonku gruczoto-
wym. Celem badan bylo okreslenie wptywu zwigzkéw wykazujacych aktywnos¢ endokrynng (EAC; endocrine
active compounds) na rozwo6j endometrium, a w szczegdlnosci na zachodzace procesy adenogenezy. Wptyw
EAC zastosowanego w okresie od urodzenia do 10. dnia Zycia przedstawiono stosujac analize morfologiczna
i okreslajac tempo proliferacji.

Neonatalnym $winiom podawano domiesniowo propionian testosteronu (TP), flutamid (Flu), 4-tert-ok-
tylfenol (OP), ICI 182,780 (ICI) i metoksychlor (MXC) codziennie pomigdzy 1. a 10. dniem po urodzeniu
(n=4 na kazda grupe). Macice neonatalnych $win uzyskiwane zostalty w dniu 11. i utrwalane w odczynniku
Bouina do badan morfologicznych i immunohistochemicznych. Ocena histologiczna zostata przeprowadzo-
na przy zastosowaniu barwienia hematoksyling i eozyng. Grubo$¢ endometrium byta mierzona przy uzyciu
kalibrowanego okularu i okreslana jako odlegtos¢ (um) od blony podstawnej nablonka luminalnego (LE)
do granicy ze stromg endometrium. Proliferacja w neonatalnych macicach zostata okreslona przez analize
antygenu jadrowego komorek proliferujacych (PCNA) metoda immunohistochemiczng. Otrzymane wyniki
zostaly przeanalizowane przy zastosowaniu testu U Mann-Whitneya.

Analiza danych pokazuje wyrazny wplyw OP i TP na zahamowanie procesu tworzenia si¢ gruczotéw
w endometrium. Zastosowane w doswiadczeniu EDC mialy wplyw na obserwowane réznice w grubosci
endometrium.

Otrzymane wyniki potwierdzaja, ze egzogennie stosowane zwigzki majace aktywnos$¢ endokrynng wy-
wierajg istotny wplyw na rozwdj i funkcjonowanie zenskiego ukladu rozrodczego.

Materiat do bada# pozyskano w ramach projektu NCN 2015/17/B/NZ9/01457 (dla MS). Finansowany przez
K/ZDS/006308.
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Reproductive behavior and fertility of ganders in relation to age and position in social
hierarchic rank

Behawior reprodukcyjny i ptodnos¢ gesiorow w zaleznosci od wieku oraz pozycji
w hierarchii socjalnej

Gumutka M., Rozenboim 1.2

"University of Agriculture in Krakow, Krakow, Poland;
*The Hebrew University of Jerusalem, Rehovot, Israel;

*m.gumulka@ur.krakow.pl

The objective of the study was to (1) investigate the effects of ganders’ age on fertility and mating activ-
ity (MA) parameters in a flock of domestic geese managed in the conditions of competitive mating social
structure and (2) characterize gander-goose sexual behavior in relation to the position of ganders in social
hierarchic rank.

The study was carried out on one-year-old geese (n=64) and one or two-year-old ganders (n=16; 15:4 9 ).
Observations of MA were conducted during the 3-h period of the daylight (10 h), 2-3 times per week (102 h/
group/34 days). The recording was done with a digital recorder connected to cameras. Agonistic behavioral
interactions between ganders were noted to determine a social hierarchic rank. The MA was described by fre-
quency of courtship displays, copulation attempts, successful copulation (SCop), and interaction disrupted
(DMI) with agonistic behavior. Total plasma T concentration was measured by radioimmunoassay proce-
dure. Fertility (F) was evaluated after the artificial incubation (1x/week) in a commercial hatchery. The dif-
ferences between means for ganders’ age group were evaluated using Student’s ¢- test. For the social hierarchy
rank effect the Tukey-Kramer was used as post-hoc test for multiple comparisons.

The frequency of SCop, DMI, and T concentration were higher for two than one-year-old ganders. More-
over, F was higher by 11.2% for group of geese kept with two-year-old ganders. There was an effect of the gan-
der’s rank in social hierarchy on the frequency of MA. For dominant ganders, frequency of courtship displays
(1.0/times/3 h) and copulation attempts (0.8/times/3 h) were lower, but SCop (1.5/times/3 h) was higher than
for subordinate ones.

Thus, in domestic goose flocks reproductive success was associated with age of ganders used in compet-
itive mating system. This is probably a multifactor effect of interaction between sexual/social experience,
T-dependent mating motivation, and efficiency of MA. It is recommended to keep one-year-old geese with
older ganders (after sexual reactivation) for optimal fertility results with sex ratio adjusted to gander-gander
antagonistic interaction dynamic.

Supported by statutory activity, DS no.3264.
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Ekspresja prepro-oreksyny i receptoréw oreksyn w nadnerczach swini domowej
(Sus scrofa domestica) w fazie lutealnej i pecherzykowej cyklu rujowego

The expression of prepro-orexin and orexin receptors in the adrenals of the pig
(Sus scrofa domestica) during luteal and follicular phase of the oestrus cycle

Kaminska B.*, Smolinska N., Bogacka I., Siawrys G., Kaminski T.

Katedra Fizjologii Zwierzqt, Wydziat Biologii i Biotechnologii, Uniwersytet Warmirisko-Mazurski w Olsztynie;
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Mechanizmy kontroli homeostazy energetycznej i funkcjonowania uktadu rozrodczego sa $cile zintegro-
wane. Zbadany jest np. wptyw hormonéw regulujacych pobieranie pokarmu zaréwno na status metaboliczny,
jak i funkcje rozrodcze. Z drugiej strony, wazne jest powigzanie tych hormonéw z funkcjami kory nadnerczy,
gdyz glikokortykoidy s3 zaangazowane w kontrole homeostazy energetycznej, pobieranie pokarmu i procesy
rozrodu. Oreksyny (OXs), neurohormony powstajace w centralnych ukladzie nerwowym i w wielu tkan-
kach obwodowych, biorg udzial w wywolywaniu zachowan pokarmowych, regulacji stanu pobudzenia i snu
oraz sprawuja kontrole nad energetyczng homeostaza organizmu. Oreksyny A (OXA) i B (OXB) powstaja
z peptydowego prekursora — prepro-oreksyny (PPO). OXs dzialajg za posrednictwem receptoréw (OXRs):
OXR1 i OXR2. Ligandem OXR1 jest OXA, natomiast OXR2 wigze oba peptydy. Badania dotyczace ekspresji
genow kodujacych PPO i OXRs w nadnerczach i zwigzku tego zjawiska ze statusem hormonalnym zwierzat sg
nieliczne a wyniki niejednoznaczne. Zatem sformulowano hipoteze zakladajaca, ze w korze nadnerczy swini
zachodzi ekspresja genow i biatek PPO oraz OXRs i jest ona zmienna w cyklu rujowym.

Badania przeprowadzono na nadnerczach dojrzatych plciowo loszek w fazie lutealnej (10.-12. dzien) i pe-
cherzykowej (17.-19. dzien) cyklu rujowego. Ekspresje genoéw i biatek PPO, OXR1 i OXR2 okreslono przy
pomocy PCR oraz Western blot. Wyniki poddano analizie wariancji jednoczynnikowej, zakornczonej testem
NIR.

W korze nadnerczy $wini stwierdzono ekspresje genéw kodujacych PPO, OXR1 i OXR2. Ekspresja
tych genéw byla wyzsza w fazie pecherzykowej niz lutealnej cyklu rujowego. Rowniez w przypadku biatka
OXR2 zaobserwowano wzrost koncentracji w fazie pecherzykowej. Z kolei, stezenie biatka PPO i OXR1 bylo
wyzsze w fazie lutealnej.

Uzyskane wyniki wskazuja na zwiazki miedzy funkcjonowaniem ukladu rozrodczego, kory nadnerczy
i hormonami regulujacymi apetyt.

Praca finansowana ze srodkéw UWM 12.610.005-300.
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The influence of the length of the catheter introduced into the cisterna magna
and fourth ventricle of the sheep’s brain on the cerebrospinal fluid collection

Wplyw dlugosci cewnika dordzeniowego wprowadzanego do zbiornika mézdzkowo-
rdzeniowego oraz komory czwartej mozgowia u owiec na efektywnos¢ pobierania
plynu mézgowo-rdzeniowego

Kirsz K.'*, Bochenska A.%, Pietsch-Fulbiszewska A.%, Sowinska N.2, Kabata N.2, Borsuk A.!, Biernat W.!

'Laboratory of Biotechnology and Genomics, Department of Animal Biotechnology,
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Drugs infusion through a catheter into the cisterna magna (CM) and repeated sampling of the cerebro-
spinal fluid (CSF) allow to determine the impact of chemicals on the central nervous system without passing
drugs through the peripheral circulation and blood-brain barrier. The aim of the study was to develop an
effective, reproducible and minimally invasive method of collecting CSF.

In order to guide the catheter, sheep underwent general anesthesia. Animal was placed on the right
lateral recumbency. Puncture site was determined by median line and intracranial-dorsal edge of the at-
las’ wings, caudally to the external occipital protuberance, at the angle of 75-80 degrees, nasally, towards
the CM. The guide-needle was inserted into the mid-length. When the CSF appeared, the catheter (Uniever
combined epidural anesthesia minitray, 90 mm, 18G, longer than 15 cm in group A and shorter than 15 cm
in group B) was introduced into the atlanto-occipital space, and then the needle was removed. The control
of the catheter position was carried out by means of computed tomography. In the bone window, in sagittal
cross-section in the multiplanar reconstructions, the portion of the catheter was visualized in the cerebrospi-
nal reservoir. Catheter was sutured to the skin and secured, so CSF could be collected after 24 h. The efficiency
of such method was confirmed during a 6-hour CSF (500 pl) collection; every 15 minutes. Data were analyzed
using Chi-Squared test.

Significant difference (P<0.05) in CSF collection efficiency by use of different length of the catheters was
observed. The CSF was successfully collected in 62.5% (5/8) of group A (long catheters>15 cm) and 14.3%
(1/7) in group B (short catheters<15 cm).

The method of inserting catheters of more than 15 cm into the atlanto-occipital space was more effective
for CSF sampling and assessing the pharmacological effects and mechanism of the central action of drugs on
the nervous system in sheep.

Research supported by DS3242/16.
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Identification of pregnancy-associated glycoprotein-like gene family (PAG-L)
in genome of Tarbagan marmot (Marmota sibirica)

Identyfikacja rodziny glikoprotein cigazowych PAG (pregnancy-associated
glycoprotein) w genomie Swistaka syberyjskiego (Marmota sibirica)

Panasiewicz G."*, Sakowicz ].!, Bieniek-Kobuszewska M., Lipka A.!, Saveljev A.P.?, Gizejewski Z.%,
Szafranska B.!
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Aspartic proteinase superfamily (AP) includes various proteins present in vertebrates and non-verte-
brates, e.g., pepsin A, C, E cathepsin D, renin, PAG-L and several fungal and retroviral enzymes. Among
ungulate mammals (Artiodactyla and Perissodactyla orders), multiple complementary DNAs (cDNAs) of pla-
centally-expressed PAG gene families have only been cloned in a few wild species (zebra, white-tailed deer,
water buffalo and American bison). Only single PAG cDNAs have been identified in the mouse and beaver
(Rodentia). In contrast, genomic DNA (gDNA) sequences of the PAG (promoters and 9 exons/8 introns) have
been identified in domestic cattle and pig only. The aim of this study was to identify sequences of the PAG-L
in the genome of the Tarbagan marmot.

Genomic DNA (gDNA) templates (N=9) isolated from dried (n=8) and ethanol-preserved (n=1) skins
of adult marmots (7 females and 2 males), were used for PCR amplification of the PAG-L with a few het-
erologous exonic primers that should amplify entire regions of exons 1-9 with introns A-H, according to
the porcine PAG gDNA or cDNA, as positive control templates. Dominant marmot gDNA amplicons (~300-
1300 bp) were electrophoretically separated, UV-visualized, gel-out purified, precipitated and sequenced
in sense and antisense directions.

Sequenced amplicons (100-750 nt) permitted to identify a fragment of the marmot PAG-L gene, named
MSsPAG-L, according to Latin nomenclature of this species (Marmota sibirica). All identified MsPAG-L se-
quences revealed high homology (~75%) to porcine PAG2 subfamily. In addition, single nucleotide polymor-
phism (SNP) was identified in the MsPAG gene fragments.

This is the first report describing a pioneer nucleotide sequence identification of the MsPAG-L gene frag-
ments. Our results provide a novel database for the Tarbagan marmot genome, representing wild Rodentia
species.

Supported by UWM12.610.005-300
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Expression profile of suppressor of cytokine signaling-3 (SOCS-3) transcripts at
selected stages of fetal development in lambs

Profil ekspresji transkryptow supresorow sygnalizacji cytokinowej-3 (SOCS-3)

w tkankach jagniat na wybranych etapach rozwoju ptodowego

Szczesna M.¥, Kirsz K., Wawrzyn A., Zieba D.
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Suppressors of cytokine signaling 3 (SOCS-3) are important negative regulators of the JAK/STAT signaling
pathway. Expression of SOCS-3 depends on the activity of various cytokines and hormones and plays a signif-
icant role in tissue-specific regulation of growth and proliferation of cells, both before and after birth. The aim
of this study was to assess SOCS-3 mRNA expression in selected tissues of lambs during fetal development.

Fetuses were obtained from 9 Polish Longwool ewes euthanized at 60, 90, and 120 days of pregnancy
(3 animals per time-point). Ewes were mated after estrus synchronization and had twin pregnancies. Tripli-
cates of tissues samples (from liver, lungs, kidneys, heart, brain and anterior pituitary) were collected from
six fetuses at each stage of pregnancy. Real-time PCR was used to measure tissue-specific SOCS-3 mRNA
expression. Expression levels were calculated using a relative quantification (RQ) analysis. Data were ana-
lyzed via one-way analysis of variance (ANOVA) using SigmaPlot statistical software (version 11.0) followed
by Tukey’s multiple comparison test.

Results demonstrated that in fetal liver, lung, kidney and heart, expression of SOCS-3 mRNA increased
with the progression of pregnancy, and the greatest transcript levels were observed at day 120 of pregnancy.
In the liver, SOCS-3 mRNA expression at day 120 of gestation was more than 7-fold greater than that detected
at the earliest stages of pregnancy. In pituitary expression level of SOCS-3 did not change during pregnancy.
In brain SOCS-3 transcripts level were decreased. When comparing the level of SOCS-3 transcripts between
tissues at the same stage of pregnancy, we found that the greatest expression occurred in the liver and lungs,
and the lowest levels in tissues associated with the CNS.

Results indicate that SOCS-3 exhibits a differential expression profile in fetal tissues and the level of its ex-
pression changes during pregnancy. A more complete analysis of the mechanisms of SOCS-3 actions during
different stages of fetal development could improve our knowledge about its roles in a number of physiolog-
ical and pathological processes.

Supported by Polish National Science Centre (2013/09/B/NZ4/01532).
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Wplyw transformujacego czynnika wzrostu (TGF)-B1 na ekspresje i uwalnianie
metaloproteinaz i ich tkankowych inhibitoréw z komoérek nabtonkowych blony
Sluzowej macicy klaczy

The effect of transforming growth factor (TGF)-31 on expression and secretion
of metalloproteinase and their tissue inhibitors from equine endometrial epithelial
cells

Széstek-Mioduchowska A.Z."*, Pacewicz J.!, Bactawska A.!, Okuda K.?, Skarzynski D.J.!

!Institute of Animal Reproduction and Food Research, Polish Academy of Sciences, Olsztyn, Poland;
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Transformujacy czynnik wzrostu (TGF)-P1 jest jednym z gtéwnych czynnikéw zaangazowanych w pro-
cesy przebudowy tkanki i gojenia ran. Jego stezenie rosnie w blonie sluzowej macicy z rozwojem endometrosis
u klaczy. Badania wskazuja, iz TGF-Pp1 wplywa na proces przebudowy tkanek poprzez zwigkszenie ekspresji
bialek przestrzeni pozakomoérkowej (ECM), inhibitoréw metaloproteinaz (MMP) (TIMP) oraz zmniejszenie
syntezy i aktywnosci MMP. Podstawowa funkcja MMP jest degradacja i przebudowa bialek ECM i blony
podstawnej naczyn. Z kolei, TIMP pelnig wazng role w ustaleniu réownowagi pomiedzy procesem degrada-
cji a syntezg skltadnikéw macierzy zewnatrzkomoérkowej. Celem badan byto okreslenie, czy TGF-f1 moze
wplywac na procesy przebudowy tkanki poprzez wplyw na ekspresje i uwalnianie MMP oraz ich inhibitoréow
pochodzacych z komorek nablonkowych blony sluzowej macicy klaczy in vitro.

Komorki nablonkowe wyizolowane z blony §luzowej macicy klaczy (n=5) byly stymulowane przez TGEF-
-p1 w dawce 5 ng/ml przez 24 i 48 godz. Nastepnie, w medium hodowlanym oznaczano stezenie MMP-1,-2,-
3,-9,-13 przy uzyciu metody ELISA, natomiast ekspresje tych czynnikéw na poziomie mRNA oznaczano przy
uzyciu metody Real-time PCR. Roznice statystyczne okreslajace wplyw TGF-P1 na ekspresje¢ i uwalnianie
MMP i TIMP z komdrek nablonkowych blony sluzowej macicy klaczy okreslono za pomocg testu ¢-studenta.

TGF-B1 nie wplynal na uwalnianie MMP-2,-3 oraz MMP-13 (P>0,05), zwigkszyl natomiast uwalnianie
MMP-1i MMP-9 po 48 godz. z komoérek nablonkowych blony §luzowej macicy klaczy (P<0,05). Dodatkowo,
czynnik ten zwigkszyt uwalnianie TIMP-1 po 48 godz. oraz TIMP-2 po 24 godz. z komoérek nablonkowych
blony sluzowej macicy klaczy (P<0,05).

W blonie §luzowej macicy klaczy ekspresja i uwalnianie MMP-1, MMP-9 i ich inhibitoréw (TIMP-1,
TIMP-2) pochodzenia nablonkowego jest regulowana przez TGF-B1. Sugeruje to udziat MMP i ich inhibi-
toréow pochodzenia nablonkowego w procesie przebudowy ECM, zaréwno w procesach fizjologicznych, jak
i patologicznych (endometrosis).

Praca wykonana w ramach projektu ,,Maestro” nr 2011/02/A/NZ5/00338 finansowanego przez Narodowe Cen-
trum Nauki.
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Synteza prostacykliny i ekspresja jej receptorow w blonie miesSniowej macicy swini
w cyklu rujowym i podczas wczesnej ciazy

Prostacyclin synthesis and prostacyclin receptor expression in the myometrium
of cyclic and early pregnant gilts
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Prostacyklina (prostaglandyna I12; PGI2) jest kluczowym czynnikiem regulujacym funkcje naczyn krwio-
nosnych, w tym kurczliwo$¢ migsniéwki. Ponadto, jest dominujaca prostaglandyng syntezowang w blonie
mies$niowej macicy (miometrium) u kobiety. PGI2 powstaje przy udziale syntazy PGI2 (PGIS), a swoje dzia-
tanie na komorki wywiera gléwnie poprzez receptory blonowe (PTGIR). Celem podjetych badan bylo okre-
$lenie profili ekspresji PGIS i PTGIR oraz zawarto$ci PGI2 w miometrium podczas cyklu rujowego i wczesnej
cigzy u $wini.

Do badan wykorzystano fragmenty blony miesniowej macicy pozyskiwane od loszek bedacych w naste-
pujacych dniach cyklu rujowego: 3.-4., 6.-7., 10.-12., 15.-16. i 18.-20. (n=26) oraz cigzy: 10., 12., 15.-16., 18.-
20.,25.130. (n=33). W pobranym miometrium okreslono: 1) ekspresje PGIS i PTGIR metoda qPCR i Western
blot oraz 2) zawarto$¢ 6-keto PGF1la (metabolit PGI2) metodg ELISA. Wyniki poddano jedno- i dwuczynni-
kowej analizie wariancji ANOVA.

Ekspresja mRNA PGIS nie zmieniala si¢ pomiedzy 10. a 30. dniem cigzy, natomiast w cyklu rujowym
obserwowano tendencje¢ do zwigkszonej zawartosci tego transkryptu w dniu 12. (P=0,06). Zawarto$¢ 6-keto
PGFla zmieniala si¢ jedynie w cyklu rujowym, stopniowo wzrastajagc pomiedzy dniami 3.-4. a 15.-16.
(P<0,05). Ponadto, w 12. i 15.-16. dniu po owulacji, poziom 6-keto PGF1la byl wyzszy w miometrium zwie-
rzat bedacych w cyklu rujowym w poréwnaniu do loszek w cigzy. Poziom transkryptéw PTGIR wzrastat po
20 dniu cigzy i byl wyzszy w dniach 25. i 30. w poréwnaniu do dni 10. i 18.-20. (P<0,01). Nie odnotowano
zmian zawartosci bialek PGIS i PTGIR w badanym okresie cyklu rujowego i ciazy.

Podsumowujac, profile ekspresji PGIS i zawartosci PGI2 w miometrium zmieniaja si¢ w zaleznos$ci od
dnia cyklu rujowego i/lub statusu reprodukcyjnego loszek. Zwigkszona zawartos¢ PGI2 w dniach 12.-16.
cyklu rujowego w poréwnaniu do cigzy wskazuje na udziat PGI2 w procesie wzmozonej kurczliwosci miome-
trium w okresie luteolizy.

Praca finansowana ze srodkéw statutowych IRZiBZ PAN w Olsztynie.
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