O\vpmia Navvexomoviov
Meiétn Tov mTpotvmev ék@pacns Tov mriakovviiokod MTOR og mhokoOvteg
YOVOIK®V pg drafntn komone.

Mepiinyn

YKomoi

H nmpwteivn MTOR eivar pa kivdon oepivng mov mailet kupiopyo pOAO G KEVIPIKOC
PLOUIOTNG TNG KLTTOPIKNG OVATTUENG, TOV TOAAATAMGLOGHOD Kol NG emiPioong
OAMNAETIOPOVTOG HE TOIKIAEG TPWOTEIVES, JOPANOTILOVTOG OMUOVTIKO pOAO OGN
dwdkacio Tng ynpavong kabmg kol oty epedvion Kot v eEEMEN maboroyikmv
KOTAOTACE®Y, OTMG PNty Ko Kopkivo Méypt onuepo Alysg peléteg €xovv
dtepevviioert to MTOR otov mhakoOvta. Xtov mAakovvia, N mpoteivn MTOR
Aertovpyel ®g acOnmpog Kot petagopéag Opentikdv cvotatikdv oto Euppvo. O
avOpomvog mhakoHvtog oto dtaPnTn KONoNG TapoLsldlel TOALEG AALOIOCELS, OTMC
AVOPLOTNTO AayVAV, oldnua Aayvav, Tayvven e Poctkng pepPpavng, Hetopévn
AE1TOVPYIKOTNTO TOL TAOKOVVTO KOl LILEPAVATTLEN TOL TTAakovvta. H @uclodoyikn
avantuén kot emPioon tov euPfpvov otmpiletar ot cwoTH avaAmTTLEN KOt
AertovpykdtnTo ToV TAaKOoUVTA. Meléteg oe (wikd povtéla &xovv avadeifel 0Tl M
niakovvtiokn MTOR vrepekppdletor 6€ KVNGES YUVOIKOV HE Ofntn KONONG.
Yxomdg g epyociog NTav va depevviicovue v Ekepacrn tov MTOR kot Tov p-
MTOR kot 0 KVTTOPIKOS EVIOTIGUOG TOVG G€ TAaKOVVTES Yuvauk®mv pe AK kot ympic
AK xaBdg kol  perétn enidpaong tov AK oty evepyomoinomn g TAGKOVVTIOKNG
mTOR.

Yhké kon pé@odor

X1 pelétn ocvumepAnednkav £ykveg yovaikeg mov epgdvicov AK (n=40) kot ta
veoyva Tovg kol €ykveg yuvaikeg yopic AK (n=33) ko1 ta veoyvd TOULC.
Xpnowomomdnkov ot teYVIKEG TG avoooictoynueiag kot tov Western Blot pe
aviicopato Evavtt tov MTOR kot Tov p-MTOR og PuooAoYIKOVS Kot dtafinTikovg
nhakovvteg. H yAlovkoln tov eufpoov mpocdopictnke oe detypo opod amd
OLPOAOTANKOVVTIOKO OOl Kol T OVOPOITOUETPIKE YOPOKTINPIOTIKA TOV VEOYVAOV
Kataypaenkay otn yévvnon. Qg 0etikog paptopag ywo v Ekepaorn 100% tov mTOR
kot PMTOR ypnopomomOnkayv dsiypoto omd kopkivo Haotol. XTI TOCOTIKEG
ovykpioelg peta&d tov 2 opadwv ypnoyoromnke to h-score to omoio mepapPavet
TO TOGOOTO TOV YPOVOUEVOV KLTTOPWOV 7OV  €KEPALOLY TNV  TPWOTEIVY
ToAMOTAAGIOGUEVO el TNV évtaon g xpwons. H xuttapomloacpotikn évtaon
éxppaong MTOR kot tov p-MTOR xvpouvotay omd peliopévn €og vyman. Movo
KOTTOpa pe pétplo Kot €viovn ypmomn Beopndnkav Oetikd. To péyioto mococtod
KuTtapomlaouatiking Ekepaong a&lodoyndnke oe hot spot meployés extinmvtag 1o
Myodtepo 100-200 kotTapa.

Amoteléopata

H avocoioctoynukn avdivon £oei&e 6Tt kot ot dvo popeéc tov MTOR, oAkd ko
ewcpopvAopévo (PMTOR), exppdlovian og peyardtepo Padbud otovg TpoPoPAriocteg
KOl G€ HKPOTEPO GTIG GLYKVTIOTPOPOPAAGTES GTOV TAAKOVVTO TMV YUVOUIKOV KoL TMV
ovo opadwv. IMapatnpndnke éxppacn MTOR kot Tov p-MTOR e mhakobvreg pe AK
Kot og mAakovvteg ywpic AK og 6Aa tovg TOMOLG KLTTAP®V (TPOoPOPAACTES,
GPTOUATIKO  KOTTAPO, evooOnAlokd  KOTTOPO KOL  CLYKVLTIOTPOQOPAACTES).
Meyolotepn éxppacn (H-score) mTOR mpocdiopichnke otovg TAAKOOVIEG TMV
YOVOUKAOV pE OofnTn KOMong o€ GOyKpIon HE TS Yuvaikeg ympig dwapnn konong
(P<0.009) a1 m avélvon pe Western Blot édeiée peyaidtepn éxepacn g
gvepyomomuévng poperic p-mTOR (p=0.047) otv oudda pe AK. EmmAéov, n



ékppaon tov MTOR ommv opdda pe SwPnm xvmong Mtav ovénuévn oTIg
OLYKVTIOTPOPOPAACTEG Kol TO EVOOOIMALNKAE KVUTTAPO GE GYEOT UE TOLG AVTIIGTOLYOVG
TOTOVG KLTTAP®V otV opado ympic St komong (p<0.001), evd M ékppoomn Tov
QPOoPOPLAI®IEVOL-MTOR ftov peEl®pEVN 6TOL KOTTOPO TOL GTPOUOTOS GTO dtoPntn
konong (p=0.004). Kopio Stopopd dev €viomioTnke oTOLS TPOPOPAACTEG 1N TAL
evooOniakd kotTopo PETAED TV dVO OUAdW®V YUVOIKOV TOL HEAETHONKAY, YEYOVOG
OV VTOONAMDVEL OTL M €vepyomoinon ovtng ™G Kwwaong pubuiletor amd molvy
OLYKEKPIUEVOLG TOPAYOVTEG, €VA €ivorl aveEaptntn omd OAAOYEG OTO. GUVOALKA
enmineda Kwvaoco®v. H avénon tov emmédov MTOR odnynoce oe elattopévo Adyo
PmMTOR/MTOR o11¢ 6uykuTI0TpoPoPAAcTeS TNG OpAdog Le dlaPnitn Konong oe oyéon
ue v opdda ywpic drafnm komong (p<0.001). IMapdro mov N GuykekPEVT HEAETN
NTOV TEPOUOTIKY] TPOTEIVETOL 1| GUVEXLOT TNG E£PELVOC LE TN TEPOUOTIKN HEAETN
TEPLOCOTEP®V TAAKOLVTIOK®OV LOPIOV Y10 VO ATOGAPNVIGTEL TANPOS 1 OMUAGI0 TOV
povoratiov MTOR kot 0 pOAOG TOL 6TO S1afNTN KUTOTG.

Xoprépoopna

H éxppaon MTOR/PMTOR otov mhakodvta puOuiletar pe d1opopetikd TpOTO 6GTOVE
APOPOLG KLTTOPIKOVS THTOVS Kot emnpealetal omd v vaepyAlvkoio Tov dopnt

KONGNG.

ABSTRACT
Profiling of activation patterns of placental mTOR in pregnancies complicated
by gestational diabetes mellitus.

Background and aim

The mammalian target of rapamycin mTOR is a serine kinase that serves as a central
regulator of cell growth, proliferation, and survival by interacting with various
proteins and is critically involved in the onset and progression of diabetes, cancer and
ageing. To date, few studies implicated mTOR in placenta. Placental mTOR is
involved in nutrient sensing and transfer to the fetus. Human placenta in gestational
diabetes mellitus (GDM) shows several alterations including villous immaturity,
villous idema, thickening of the basement membrane, impaired placental function,
and overgrowth. Normal fetal growth and survival depends on proper development
and function of the placenta. Animal models suggests that placental mTOR is
upregulated in pregnancies complicated by GDM. Our aim was to characterize the
expression and cellular localization of mTOR and phospho-mTOR (p-mTOR) in
GDM and non GDM placenta and whether the activated fraction is affected by GDM.
Materials and methods

Our study consisted of GDM-mothers (n=40) and their infants and mothers (n=33)
with normal pregnancies (hnon GDM) and their infants. Immunohistochemistry (IHC)
and Western Blot (WB) were performed with antibodies against mTOR and p-mTOR
(Ser 2448) in normal and diabetic placentas. At delivery, fetal glucose was measured
in cord blood and newborn anthropometric characteristics were also determined. As a
positive marker to the 100% expression breast carcinoma samples were used.
Quantitive comparisons between groups of samples was based on Histo-score (H-
score, which was the percentage of stained cells (labelling index) multiplied by
staining intensity. Cytoplasmic p-mTOR and mTOR staining intensity ranged from
low to high. Only moderately and strongly stained cells were considered as positive.
The maximum percentage of cytoplasmic expression was evaluated in hot spot areas
by estimating at least 100-200 cells.



Results

Immunohistochemical analysis IHC showed that both total and activated mTOR
were predominantly expressed in trophoblasts and to a lesser extend in
syncytiotrophoblasts in both GDM and non-GDM placentas. MTOR and p-mTOR
were expressed in GDM and non-GDM placentas in all cell types (trophoblasts,
stromal cells, endothelial cells and syncytiotrophoblasts). GDM placentas exhibited a
higher mTOR H-score compared to non-GDM (p<0.009) placentas, and WB analysis
showed a higher p-mTOR signal intensity (p=0.047) in the same group. mTOR
expression was increased in both GDM syncytiotrophoblasts and endothelial
cells compared no non-GDM (p<0.001), whereas a reduced signal was detected in
stromal p-mTOR (p=0.004). No difference was found in trophoblasts or endothelial
cells between the two study groups suggesting that activation of this kinase is tightly
regulated and is relatively independent of changes in total kinase levels. The
upregulation of the total mMTOR levels led to a decreased PmTOR/total mTOR ratio in
GDM syncytiotrophoblasts compared to non GDM (p<0.001). Although, this was an
experimental study it is proposed to continue the research with more molecules in
order to fully clarify the mTOR pathway and its role in GDM.

Conclusion

Placental mTOR and PmTOR expression is differentially regulated across different
placental cell types and is sensitive to hyperglycaemia associated with gestational
diabetes mellitus.



