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V ¢om vidite uplatnenie
vysledkov projektu:

Prvé prace svojho druhu nielen na Slovensku ale aj v okolitych krajinach, vysledky ktorych
vyznamne rozSiruju poznatky aplikacie zivo€iSnych kmerovych buniek
v polnohospodarskej ale najma v biomedicinskej oblasti.
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Magneticky vyseparované spermie boli potom pouzité pre umelt insemindciu hormondalne oSetrenych
samic z umyslom zvysit’ koncepény pomer a tym zefektivnit' chov brojlerovych kralikov. CASA analyza
uskutocnena po MACS separacii spermii odhalila, Ze podiel apoptotickych spermii v ejakulate
Novozélandskych bielych kralikov sa pohybuje okolo 7 az 20%. Elektronova mikroskopia (TEM) odhalila, ze
MACS metéoda by mohla odstraiiovat’” spermie s poskodenou membranou a uvolnenym akrozomalnym
obsahom. Avsak, MACS separacia (v oboch E1 a E2) neovplyvnila reprodukéné ukazovatele samic.

Vyvinuli sme médium so zndmou chemickou kompoziciou (elimindcia variability vyplyvajucej zo séra), ktoré
podporuje rast a proliferaciu 'udskych AFSC, aj ked’ ich morfologia a schopnost’ proliferacie je narusena
oproti médiu obsahujucom sérum. Identifikovali sme zmes 6 nizkomolekulovych inhibitorov diferenciécie a
epigenetickych modulatorov, ktora je nielen kompatibilna so zachovanim zivotaschopnosti AFSC, ale
dokonca zvySuje expresiu dvoch kI'a¢ovych markerov embryonalnych kmenovych buniek v AFSC — Nanog a
SSEA-4. Dalej sme ziskali ¢iastoéne preprogramované indukované kemiové bunky z AFSC pomocou
neintegrujucich epizomalnych plazmidov, pricom tieto bunky exprimovali Oct4 a Sox2 vo vécsine. Plne
preprogramované indukované kmenové bunky sme ziskali preprogramovanim AFSC pomocou integrujicich
retroviralnych vektorov. Epizomalne a takisto retroviralne preprogramovanie sme dosiahli v klinicky
vhodnom médiu s plne charakterizovanou chemickou kompoziciou a bez zvieracich komponentov.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:
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MACS sorting efficiency was assessed basing on the quality of separated rabbit spermatozoa. Sorted

spermatozoa were evaluated in vitro in terms of their concentration and motility using computer-assisted
sperm analysis (CASA), in terms of the sperm head membranes morphology using transmission electron
microscopy (TEM) and in terms of plasma membrane integrity (annexin V/PI/DAPI) using fluorescence
microscopy. Magnetic separated spermatozoa were then used for the artificial insemination of hormonally
treated does for the purposes of conception rate enhancement, and thus to improve the efficiency of broiler
rabbit breeding. The CASA analysis after MACS sperm sorting revealed that proportion of apoptotic
spermatozoa in the semen of New Zealand White bucks varied from 7 to 20%. The electron microscopy
(TEM) revealed that MACS treatment might eliminate spermatozoa with membrane damages and released
acrosomal matter. However, the MACS separation (in both E1 and E2) did not affect the reproductive
parameters of rabbit does.
We developed a chemically defined formulation that supports growth and proliferation of human AFSC although
their morphology is altered and proliferation rate slower than fetal calf serum-supplemented medium. We
identified a unique cocktail of 6 small molecule inhibitors of differentiation and epigenetic modulators that is not
only compatible with maintaining viability of AFSC culture but can also upregulate the expression of two of the
key pluripotency markers in these cells — Nanog and SSEA-4. We derived partially reprogrammed induced
pluripotent stem cells from AFSC using non-integrating episomal plasmid-based reprogramming, expressing Oct4
and Sox2 in most of the cells. We derived fully reprogrammed iPSC from AFSC using integrating retroviral
vector-based reprogramming. Both episomal and retroviral reprogramming was achieved in clinically relevant,
fully chemically defined xeno-free medium.
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