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YBa)KaeMVI KOJIer't, CK'bIIV ITPVIATEIIV,

IIpen Bac e HOBOTO M3HaHMe Ha civcaHme EMOpuororns. bpodr 3a m3rexsiata 2022 1. ce HosiBu
B YCJIOBMS Ha HeBVDKIIaHa 3a IOCJIeHNTe JIeceTnsIeTsl MKOHOMMYecKa 1 prHaHCOBa Kpu3a B
Csera, mpoBOKMpaHa OT Hecnupailiara BoviHa Ha Pycusa ¢ Ykparna 1 COVID-19 nmangemusaTa,
KOSITO YIIOPUTO OTKa3Ba f1a mpukoun. I Ipes ronmHara ce ciryumxa TBbpe MHOIO CbOUT, 3a [1a
ObOaT onvcBaHM TYK VI cera, a ¥ He TOBa e I1eJITa Ha MOeTO KPaTKO BbBefIeHe.

He mora, obaue, 1a He criomeHa 3a CBETOBHOTO ITbPBEHCTBO IO (PyTOOI 1 TO He Kbje U fa e,
a B Karap 1 He kora u 1a e, a IIpe3 KbCHaTa eceH Ha IrofyHara. SIBHO ImapwTe, MHOTOTO Iapy,
HeVIMOBEPHO MHOT'OTO IIapy KyITyBaT BCMYKO — pbKOBOACTBOTO Ha FIFA, 3amecTHUK-TIpesicesraTer
Ha EBporterickusi napiaMeHT 1 Hav-Bede ,pasyMHM~ OOsICHEHMSI Ha BBIIpoca ,3alll0 TOYHO B
Karap?”. BipoueMm HsiMa f1a ce y4dy/s, ako HSIKOV OT CJIeIBaIIVITe 3VIMHV OJIVMITUVICKM UITPY Ce
rposeziat B OOenHeHMTe apaOCKy eMVPCTBA...

Ha Ha11 TepeH HelliaTa olpeziesieHO He BBPBST — KaTo ce 3aIllouHe ¢ pofHMs ¢y TOO0II, IIpeMiHe ce
Ipe3 00pa3oBaHMeTO 1 3/ paBeolia3BaHeTo VI CTUTHeM 10 IIOUTH ITh/IHATa Aer paallis Ha BJIacTITe
B pofiHaTa Hu perntyormka. [Topenmiia ot napiiamMmeHTapHM 1300pu Oe3 HMKaKBa IlepCcreKTBa 3a

CbCTaBiAHE Ha HOpMaJIHO JeVICTBaIlO IIPaBUTEJICTBO. ..

Kakso Hu ocTtaBa? [la 3amasum OyIIeBHMS CM MHTETPUTET U [Ja He ce IoflaBaMe Ha TOTaJIHaTa
paspyxa Ha lleHHOCTHaTa cucTeMa B bbiirapus, a BrpodeM 1 1o CeeTa.

Yectura 1 ycrientia 2023 rogyHa - mo-3/1pasa 1 H0-KpeaTVBHa, a CBIIO0 U ¢ MHOTO KbCMeT!

H-p TI'eopeu Huxo.06,
[1aBen pedaxmop
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Dear colleagues and friends,

We present to you the new Embryology issue compiled during an unprecedented economic
and financial World-wide crisis, provoked by the Russian aggression over Ukraine and the
Covid-19 pandemic which obviously refuses to end. 2022 was so eventful that I have neither the
inclination, nor the space to describe in detail; in fact, that is not the purpose of my short expose.

However, I can’t restrain myself from mentioning the FIFA World football cup which was held,
guess where, in Qatar and not in the summer but late autumn. Obviously, money, lots of money,
gazillion amounts of money can buy everything - FIFA officials, a Vice-President of the European
parliament and mostly reasonable answers to the question “Why the hell in Qatar?”. By the way,
I won't be surprised if one of the subsequent Winter Olympics is to be held in the UAE...

In Bulgaria things are no any better - starting from our ridiculous football championship,
through the inadequacy of education and healthcare and up to the almost complete disarray of

our institutions. A succession parliamentary elections with no clear perspective for an upcoming
working government.

So, what are we left with? Hopefully to be able to preserve our personal integrity and not to give
in to the total destruction of the value system in Bulgaria and, mind you, in the World as well.

Have a Happy and successful New Year 2023 - healthier and more creative for us all!

Dr Gueorgui Nikolov, MD, PhD,
Editor in chief
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TPAHCIUUVTAHTALIVIZI HA XEMOIIOETVTYHM CTBOJIOBU KJIETKU
B M3TOYHA bbJITAPUI

V. Pesnux®, B. I'epos, %8 ITerpos, C. Inmutposa, A. AuToHOB, T. YepBeHKOB,
B. Kanesa, E. I'leresa, L1. HukosioBa, V1. Muuesa
VYMEBAIJI ,,Céema Mapuna”, Bapna; Meouyurcku ynuBepcumem Bapua, Bapna, beaeapus

HEMATOPOIETIC STEM CELL TRANSPLANTATION IN EASTERN BULGARIA

I. Resnick® V. Gerov, Y. Petrov, S. Dimitrova, A. Antonov, T. Chervenkov,
V. Kaleva, E. Peteva, C. Nikolova, I. Micheva
S. Marina University Hospital, Varna; Medical University of Varna, Varna, Bulgaria
V600

BeBedenama 6 kpas na 60 eo0unu Ha MuHaIuA Bex mpancnianmayua Ha xemonoemuunu (cmboaobu) kaemiu (TXCK),
e nepbama u edunHcmbena KoHBeHUUOHAAHA NpOYedypa om MHoxKecmBo 100xo0u 3a usnoisbane Ha cmborobu/mpoee-
HUMopHU KAemku 6 pymunnama kaunuuna npaxmuxa. Jo momenma 6 yeaus cbsam uma ungopmayus 3a MUAUOH U
nosoBuna paziuunu Budobe mpancniaHmayuy Ha xemonoemuunu kiemxu® 3a sevenuemo Ha peouya HeAeHUMU 1O
Opye HAUUH XUMUO- U UMyHouyBcmbumenru 3ioxanecmberu u dobpoxauecmbenu 3a00426anua. Ilo nociednu danHu
Ha EBponeiickomo opyxecmbo 3a mpancnianumayus na kpeB u xocmen mosek (EBMT), beaeapus ce namupa Ha eoHo
om nocaednume mecma 6 E6pona 6e3 pecucmpuparno napacmbare Ha aKkmubHoCmma Ha MpaHCHAGHMAYUU HA XeMOTI0e-
muuny xiemxu mexoy 2004 u 2014 &.%) Eduncmbenusm yenmep 3a mpancniaumayuu 00 2015 e. ce namupa 6 Cocpus.
I1pe3 2016 e. usepaduxme u uncmasupaxme Ho8 Lienmsp 3a xocmno-moseuna mpancnianmayus (KMT) 6 YMBAJI ,, C8.
Mapuna”, Bapna.

Background

The hematopoietic (stem) cell transplantation (HCT) transplantation introduced in the late 1960s became the first and
the only conventional procedure from multiple approaches to use stem/progenitor cells in routine clinical practice. Until
now one and a half million different types of HCTs were reported all around the world™ for the treatment of a range of
otherwise incurable chemo- and immune-sensitive malignant and non-malignant diseases. According to the latest EBMT
data, Bulgaria takes one of the last places in Europe and showed no registered increase in HCT activity between the years
2004 and 2014.?) The only center for transplantation till 2015 was located in Sofia. In 2016 we constructed and installed

a new Bone Marrow Transplantation (BMT) Center at S. Marina University Hospital, Varna.

Marepuanu n MmeToou

Tyx mpepcTaBsMe peTpOCIIEKTVBEH aHaIN3 Bb3 OCHO-
Ba Ha OasaTa manHM Ha LlenTspa 3a KMT BBB BapHha.
3a mepmomma 2015-2022 1. (cenTeMBpW) ca M3BBPIIEHMN
248 TpaHCIJIaHTaIMM Ha XeMOIIOeTUYHM KJIeTKM Ha
237 maumeHTH; OT TAX 164 moiyudmxa aBTOJIOKHA U
73 ajioreHHa TpaHCIUIaHTalMsl (KaTo IIbpBa TpaHC-
ITaHTaIIVs Ha XeMOIIOETMYHY KJIETKY). Bb3pacTTa Ha
manveraTnTe e oT 2 10 69 rogmam. CTaTncTNYeCcKusIT
aHaJIV3 e M3BBPIIEH C IIOMOINTa Ha T-TecT, egHOII0COY-
Ha ANOVA, U-Tect Ha Mann-Whitney 3a rpynimpanm
IIPOMEHJIVBY, JIOTAPUTMIYEH PaHIOB TeCT 3a OOIIa
npexmnsseMocT (OS) M xu-KBagpar 3a CpaBHEHMS Ha
pasIpererieHneTo.

PesynTaTvt v OUCKYyCHS

AbBmoaoxna mpancniaumayua Ha xemonoemuu-
Hu xaemku (TXCK) ca moimy4umiv IpeayIMHO IIary-
eHTI ¢ JIMMGOUIHN 3JI0KAaYeCTBEHM 3a00JIsIBaHMSL
Borrect na Xomxkma (HD) - 24 (15%), Hexomxkwro-
Bu imMmdomu (NHL) - 55 (34%) 1 MHoXxecTBeH Mite-
oM (MM), xakTo 1 Apyru OosiecTy Ha IJTa3MeHNUTe
xietkn (PCD) - 72 (44%); ocBeH ToBa 5 malveHTH ca
VIMaJIVI COJIVIZTHV TYMOpPM, 2 ca MMaJI OCTpa MMeJIo-
vaHa jeBkemus (AML), a 6 manumeHTV ca IOy 9VIIN

Materials and Methods

Here we present a retrospective analysis based
on the Varna BMT Center database. For the
period 2015-2022 (September) 248 HCTs for 237
patients were performed; from them 164 got
autologous and 73 allogeneic transplantations
(as the first HCT). The patient’s age was 2 to 69
years. Statistical analysis was performed using
the T-test, one-way ANOVA, Mann-Whitney
U-test for grouped variables, log-rank test
for overall survival (OS), and chi-square for
distribution comparisons.

Results and Discussion

Autologous HCT received mostly patients with
lymphoid malignancies: Hodgkin's disease
(HD) - 24 (15%), non-Hodgkin’s lymphomas
(NHL) - 55 (34%) and multiple myeloma (MM)
and other plasma cell diseases (PCD) - 72(44%);
in addition, 5 patients had solid tumors, 2 had
acute myeloid leukemia (AML), and 6 patients
were transplanted for multiple sclerosis (MS)
(a clinical trial), altogether 7%. Six years OS for
the whole group is 43%. Most of the patients
with lymphomas received BEAM or TECAM

Embpuosoceus Tom 12 Knuxka 1



TpaHCIUIAaHTALMSL 3a MHOXeCTBeHa cKieposa (MS)
(xmMHMYHO M3nmMTBaHe), odmmo 7%. IllectrogmiHa-
Ta obrria npexwsgemoct (OS) 3a 1is1aTa rpyma e 43%.
IToBedeTo OT HarMeHTHTE C IMMAPOMU Ca HOITYUMIIV
noxarorsutesied pexvMm BEAM wim TECAM, nanm-
eHTnTe ¢ MHOXecTBeH MuesioM (MM) ca mony4awim
BUCOKa s03a MesidasaH. CpaBHEHMETO Ha IaljyieH-
™ ¢ mMdom ot rpynara Ha YMBAJT ,Cs. Mapwaa”
(n=55) ¢ mocsieHMTE ITyOIMKYBaHM JAHHV Ha 107100~
Ha TpyIia OT pervcTbpa Ha EBporerickoTo gpyKecTBo
3a TpaHCIUIAHTaLVS Ha KP'bB 11 KocTeH MO3bK (EBMT)
(mpoyusase Ha PaboTHaTa rpyna ro smMdoma Ha Es-
POLIEVICKOTO JIPY>KECTBO 3a TPaHCIIAaHTaIIVS Ha KPBB
" KOCTeH MO3bK; n= 1149)® mokasBa eqHaKBU pe3yil-
TaTI: CHOTBETHO 63% 1 65% 36 Mecelia oOIIa TIPeX-
BgemocT (OS).

Asoeenna mpancnAaHmMayus HA XeMONoemuuHu
xaemku (TXCK) e HantpaBeHa Ha 73 marueHTH, mpe-
ayMHO ¢ jieBkemuit: 21 (29%) ¢ octpa ymMdobriacTHa
neskemust (ALL) 1 39 (53%) ¢ ocTpa MuesionsiHa JIeBKe-
Mmus (AML) (octpa HenmmmdormnTHa eBkemmst, ANLL);
bonect Ha XpuTMHrTEH (HD), HexomxxwroB M-
dom (NHL) m Texxxa arwractiana anemust SAA 4 (5%)
n 1 (1%) namveHT ¢ MuenonncIuIacT4eH CUHIPOM
(MDS). ITporoxonmre 3a KOHAMIIVOHVMpaHE IIpeNu
TpaHCIUIAHTAIMs ca MuesioabyIaTuBHM, OasvpaHy Ha
xomOmHarmm or BuCy+ATG wm FluCyzATG B mo-
BeueTo CjIyday, C U3K/IIoUeHre Ha cIydamuTe cbC SAA
(FluCyATG); 3a XMMMOpE3UCTEHTHUTE IIALMEHTI C
ocTpa MuesionHa jeskemus (AML) ca wsmonsBaHm
nporokory, mogoorn Ha FLAMSA. Crioper Buia Ha
noHopa B 22 (30%) cyIydas M3oI3BaxMe YOBEIIKI JIeB-
xoumteH aHTured (HLA) (6 mBovikm arernv) ceBMec-
TUMM JoHOpM cvOimmHTY, B 23 (32%) ChBMECTVIMI He-
porncrsenn gosopu (MUD), B 3 (4%) 1 vam 2 yacTmaHO
HeChBMeCTVMI JOHOPpY U B 25 (347%) XaruiongeHTndeH
ceMeeH JIOHOp. MenyKaMeHTO3HaTa HpOodIIaKTUKa
npu oTXBbpIisiHe Ha npucagka (GVHD) sxirrousa 1mk-
socriopuH A (CsA), mukodenomnar modervr (MMF) 1
nmksIodocdammy, ciaef TpaHCIIAaHTALVS 3a BCUUKN
TPaHCIUIAHTAIIUM OT XaIUIOWAEHTUYHU ¥ M30paHu
HepOZICTBEHN WUIM HechBMecTuMM moHopu. Crparu-
duipaHeTO Ha MAIlMEeHTNTe CIIOpe]] AMarHo3ara, CTa-
Tyca Ha 3a00J1IBaHeTO, BijIa Ha [JOHOpa 1 T.H. e IIpo0ite-
MAaTWYHO II0pajiyi Or paH4deHns Opovi maryeHTn. [Tpn
I'BPBOTO HPUOIM3UTEIHO CpaBHEHVe Ha Havi-HOBUTe
nyOyKaryy Ha PaboTHaTa rpy1ia 1o ocTpa JeBKeMs
Ha EBpoIericKoTo Ipy’kecTBO 3a TpaHCIUIAaHTaIM Ha
KP'BB 1 KOCTEH MO3BK 3a OCTpa MUeJIoV/IHA JIeBKeMVIs
(AML), 24 mecera oOrrra ripexxussiemoct (OS) 3a xaruto-
VIIIEHTVYHY JIOHOPY U ChbBMECTVIMVI CMOJIVIHT [JOHOPY,
cpenen pyick, CR1: 54% v 69%; Bucok puck, CR1: 61% n
50%;® cpBMeCTMMY CUOIVHT JIOHOPY CIIPSIMO HECPO-
HV JOHOpY, II'BpBUYHO pedpaxTepam: 31% 1 35% ©:
XaIUIOVIEHTWYHY [IOHOPW CIPSIMO CHBMECTMMW He-
poncrBenn poHopu (MUD) (10/10), HechBMecTVMMM
Hecpopuu noHopu (MMUD) (9/10), permpusuparty/
pedpaxTeprt: 29%, 35% 1 27%)© 1 YMBAIT ,Cs. Ma-
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preparative regimen, MM patients got high dose
melphalan. Comparison of lymphoma patients
from the S. Marina Hospital group (n=55) with
the last published data of a similar group from
the European Society for Blood and Marrow
Transplantation (EBMT) registry (study of the
EBMT-Lymphoma Working Party; n=1149)®
demonstrate equal results: 63% and 65% 36
months OS respectively.

Allogeneic HCTs were done for 73 patients,
mostly with leukemias: 21 (29%) with acute
lymphoblastic leukemia (ALL) and 39 (53%)
with AML (acute nonlymphocytic leukemia,
ANLL); HD, NHL, and severe aplastic anemia
SAA 4 (5%) each and 1 (1%) patient with
MDS. Pre-transplant conditioning protocols
were myeloablative, based on BuCyxATG or
FluCy+ATG combinations for most cases with
exception of SAA cases (FluCyATG); for chemo-
resistant AML patients, FLAMSA-like protocols
were used. According to the donor type in 22
(30%) cases we used HLA (6 allele pairs) matched
sibling, in 23 (32%) matched unrelated (MUD),
in 3 (4%) 1 or 2 loci mismatched, and in 25 (34%)
haploidentical family donor. A medicamentous
GVHD prophylaxis consisted of cyclosporin-A
(CsA), mycophenolate mofetil (MMF), and post-
transplant cyclophosphamide for all transplants
from haploidentical and selected unrelated or
mismatched donors. Stratification of patients
according to diagnosis, disease status, donor
type, etc. was problematic due to a limited
number of patients. In the first approximation
comparison of the most recent EBMT Acute
Leukemia Working Party publications for AML,
24 months OS Haplo and MSD, intermediate risk,
CR1: 54% and 69%; high risk, CR1: 61% and 50%;®
MSD vs UD, primary refractory: 31% and 35%;®
Haplo vs MUD (10/10), MMUD (9/10), relapsed/
refractory: 29%, 35%, and 27%)©® and S.Marina
Hospital 24 months OS of the entire AML group
(n=34, maximal follow up 4.1 years) 41% provide
a rough idea that results are comparable. The
graft-vs-host disease (GvHD) prevalence was
not high: acute GvHD grade 2-4 developed in 15
(21%) and chronic GvHD in 6 (8%) transplanted
patients; in 7 patients (10%) GvHD was the cause
of death.

Conclusion

The new Department in S. Marina University
Hospital, Varna opens the possibility to get
a spectrum of the major types of HCTs for
patients with worldwide acceptable results in
the regional center. The transplantation activity
of the Department at present is about its upper
limit: 15 to 20 allogeneic and 25 to 35 autologous
HSC transplantations per year. Normalized



prHa” 24 Meceria obrra mpexmnssemoct (OS) Ha 11sTa-
Ta TpyIa ¢ ocTpa MuestovHa jeskemus (AML) (n=34,
MaKcMMaJiHO Tipocienssae 4,1 romuum) 41% nasaT
npubIM3UTeIHa IIpeficTaBa, Ye pesysITaTuUTe ca Cb-
noctaBuMiU. PasmpocTpaHeHMeTO Ha OTXBLPJISHETO
Ha npucagkata (GvHD) He e Bucoko: ocTpa cTerieH Ha
GvHD 2-4 ce passusa npu 15 (21%), a xpormara GvHD
- npu 6 (8%) OT marMeHTNTe ¢ TPaHCIUIAHTAIIVS; IIPU
7 nannenTy (10%) GvHD e npudnHa 3a cMBpPTTa VM.

3akroueHne

Hosoto otnenenne na YMBAJT , Cs. Mapuna®, BapHa,
OTKpMBa BB3MOXKHOCT 3a yCTaHOBSIBaHe Ha CIIeKTb-
pa OT OCHOBHWTe BWJOBe TpaHCIIaHTaIMM Ha Xe-
MOITOeTUYHM KJIETKM 3a NalMeHT ChC IIPUeMJIBI
B CBETOBEH Malllad pe3yiTaTu B 00JIacTHMS LIEHTBP.
TpaHcrutaHTalIIOHHATa aKTMBHOCT Ha OT/IeJIeHMeTO
710 MOMeHTa e OKOJIO FopHaTa cu rpaHuia: 15 go 20
asioreHHM 1 25 10 35 aBTOJIOXKHM TpaHCIUIaHTalIN
Ha XeMOITOeTMYHV CTBOJIOBM KJIeTKM roguiHo. Hop-
MupaHa KbM HacesleHMeTo Ha VIsTouna Beirapus ot
OpubIM3UTeIHO 2.5 MIIH. XXMUTeV, TOBa /iaBa B V-
dpu 60-80 anorenHm TpaHcruiaHTarum u 100-140
aBTOJIOKHM TpaHCIUIaHTauwuu Ha 10 MUIH. XuTenm
rogumiHo. Tesu 1mdpu Bce ollle ca HUCKN: B pa3Bu-
TUTe CTPaHU Te ca oT Topsrbka Ha 200-300 mo >300
Ha 10 MyIH. Iy 3a ajloreHHVM TpaHCIUIaHTaIlUW
300-400 mo >400 3a aBTOIOXKHM TPaHCIUIAHTAIIUN Ha
10 MyIH. myIny HacesleHVe TOOMIITHO CIIOper, IoCiIef-
HOTO IIpoyuBaHe Ha EBpomerickoTo ApyKecTBO 3a
TpaHCIUIaHTaIV Ha KPBB U KOcTeH MO3bK oT 2016 T.,
nposezieHo ot Passweg u npyru aropn.? Ero 3amo
cumTaMe, de e HeOOXOIVMO pasIIpsiBaHe 1 yBesIida-
BaHe Ha Kananurera Ha IlenTspa 3a KMT BbB BapHa
VI MI3TOTBSIHEeTO Ha CIlelMasIv3ypaHy U afgalTUpaHu
PBKOBOZICTBA 3a TPVDKM 3a MalieHTUTe cilef], TpaHC-
IUIaHTaIV, KaKTO U AOCTBII A0 MHMOpMAaIINs, ChOo-
OpaseHa c HyX/[UTe Ha MaIlVieHTHUTe.
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to the population of Eastern Bulgaria of
approximately 2.5 million inhabitants it gives
numbers 60-80 allo-HCTs and 100-140 auto-HSCs
per 10M population per year. These numbers
are still low: developed countries demonstrate
numbers from 200-300 to >300 per 10M for allo-
HCTs and 300-400 to >400 for auto-HCT per 10M
population per year according to the latest EBMT
survey from 2016 by Passweg et al.® Therefore,
we consider the need for the enlargement and
increase in power of the Varna BMT Center
and the preparation of specialist and adapted
guidelines for post-transplant patient care, as
well as access to information tailored to patients.
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MATOYEH MUKPOBMOM

E. Mapwunosa, P. Cotnpos, I Huxosos
Jlabopamopus no mosexyssaprna eenemuxa, ML , PenpobuoMed” - Cogpus

UTERINE MICROBIOME

E. Marinova, R. Sotirov, G. Nikolov
Laboratory of Molecular Genetics, Medical Centre ReproBioMed - Sofia

ITpu xopara ce OTKpMBaT MHOXeCTBO MUKPOOPTaHM3-
MU, Hall-4ecTO B CMMOVIOTMYHM B3aVIMOOTHOIIEHVIsI
KaKTO TIOMeXJTy CM, TaKa ¥ C HallleTO T4JIO, IO/ IIoMa-
rayiky HOpMaIHOTO My dyHKIoHMpaHe. [Tpn Hapy-
IIIeHVie Ha Te3V ChIIeCTBYBaIlVl B3aMOJIeVICTBIS Bb3-
HMKBa AycOajlaHC Ha IIpoIeciTe M HapylleHye Ha
HOPMAaJTHOTO (PyHKIIMOHMPaHe Ha HIKOV CUCTEM.

CBBKYIIHOCTTA OT BCMYKM MUKPOOPraHM3MI, KOUTO
XKVBESIT B HAIIIETO TSUIO VUIV Ce HaMMpaT BBPXY Hero
(mamp. xoXara), ce Hapmda MUKpoomoMm. KeMm Hero
crazmar OakTepuy, I'bOVYKIL VM BUPYCH, KOUTO Hace-
JISIBaT OITpeJiesieHa YacT OT OpraHm3Ma. 3a I'bPBU IIbT
e ommcaH KaTo ,eKOJIOrMYHa OOIIIHOCT Ha KOMeHCaJI-
HY, CUMOMOTUYHM ¥ MaTOTeHHU MUKPOOPraHM3MMI,
KOVITO CIIOJIEJISIT OITperiesieHa 4acT OT HareTo Tsu10”, O
Taka medmHVpPaHO, HOHATIETO ,MMKPOOVIOM” OITVICBa
PasIMYHNTE MUKPOOPTraHU3MY 1 B3aMMOJIEICTBISITA
IIOMEX]Ty MIM M CBbC CpefiaTa Ha oOurtaHme. OT Moie-
KYJISIPHO-TeHeTUYHa DJIeTHA TOYKa, MMUKPOOVOMBT
OIVICBA TEeHEeTUYHIMS MaTeprall Ha BCUYKI MUKPOOP-
raHM3MMU B JIaJIeHa Cperia.

YCJ'IOBHO YOBEIIKVIAT MVIKPOGI/IOM O MorbII Oa ce
pasaeiiv Ha HAKOJIKO ITOITyJIallVl B Pa3JIMYHV Y9acTV
Ha TAJIOTO - KOXa, AMXaTeJIHN ITbTUIIa, YpOoreHmuTa-
JIEH V1 raCTpOMHTECTMHAJIEH TPpaKT. Beska eaHa OT
CITOMEHAaTWTe IIOITYJIallViM VIMa 3Ha4eHVe 3a HOpMaJl-
HOTO (bYHKHVIOHVIpaHe Ha OpraHmsMa ¥ MICTOTO
(CVICTeMaTa), B KOiATO Ce€ HaMmpa. B To3m CMUCBHII,
MVIKPOOPraHVIBMUTE B YPOIr€HUTAJIHVA TPpaKT VIMaT
Ba’XHO 3Ha4Y€HVIE 3a PEIIPOAYKTVIBHUTE ITPOLECH. Ha-
pyliraBaHe HOPMaJIHV FreHTaJleH MVIKPOGI/IOM MOXe
da [oBee 10 pasIMiHV HeraTVIBHWM IIOCIIeICTBUS
KaTO Bb3ITaJICHVIA, VIHCbeKL[T/IVI, a B HAKOM cCJIy4dan
A0pn 1O HEBB3MOXKHOCT 3a 3a4€BaHe.

BarmuasiHata MwuKpoduiopa ce CbhCTOM OCHOBHO
oT ,100pn” OGakTepum, Karo okoso 98% oT Tax ca
poma Ha Lactobacillus. bamancupanmsaT BarmHa-
JIeH MUKPOOVMOM CBHIBp)Ka M MUHVMAIHO KOJIMYe-
CTBO YCJIOBHO-IIATOT€HHV MVKPOOPraHM3MI KaTo
Streptococcus spp., Staphyloccocus spp., Atopobium
vaginae, Candida spp., Gardnerella vaginalis u
npyrn.® B cirydast, KJIIOUOBO 3HaUeHVe 3a IO IbpXKa-
He Ha OasraHca MMaT JrakTobarmnTe. Te ipuTexasat
CIIOCOOHOCTTa J1a ITPOM3BEXIAaT MJIeYHA KMCEIMHa,
KOsITO edeKTMBHO MOIIbpXKa KHUCEJIMHHA cperara
Ha Biaraamiero ¢ pH 3.8-4.5, xkaro 110 To3u HauMH

Numerous microorganisms are found in the
human body, which are most often in symbiotic
relationships with each other and with our
body, supporting its normal functions. When
these existing interactions are disturbed, an
imbalance of processes occurs and the normal
functioning of some systems is disturbed.

The collective of all microorganisms living in /
on our body (e.g. skin) is called the microbiome.
It includes bacteria, fungi and viruses that
reside in particular parts of the organism. It
was first described as “an ecological community
of commensal, symbioticc, and pathogenic
microorganisms that share a particular
part of human body”.® Thus defined, the
term “microbiome” describes the various
microorganisms and their interactions with
each other and with their environment or from
molecular genetic point of view - the microbiome
describes the DNA/RNA of all microorganisms
in a particular environment.

Conventionally, the human microbiome could
be divided into several populations residing in
different parts of the body - skin, respiratory
tract, urogenital and gastrointestinal tract.
Each of these populations is important for the
normal functioning of the organism and the
place (system) in which it is located. In this
sense, microorganisms in the urogenital tract
are important for the reproductive processes.
Disruption of the normal genital microbiome
can lead to various negative consequences such
as inflammation, infection and in some cases
even the inability to conceive.

The vaginal microflora consists mainly of
“good” bacteria, about 98% of which are of
the genus Lactobacillus. A balanced vaginal
microbiome also contains a minimal amount
of conditionally pathogenic microorganisms
such as Streptococcus spp., Staphylococcus spp.,
Atopobium vaginae, Candida spp., Gardnerella
vaginalis, etc.® In this case, lactobacilli are
key to maintaining the balance. They have the
ability to produce lactic acid, which effectively
maintains the acidic environment of the
vagina at a pH of 3.8-4.5, thus providing an
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OCUTypsiBa HeOIArOIIPUSITHI YCIIOBVSL 38 PasBUTHE U
pasmpocTpaHeHMe Ha ratoreHure. [Ipu HapyleHve
Oastarca Ha BarvHaIHMSI MUKPOOMOM, KOJITYeCTBOTO
Ha JIaKTOOAI[MJINTe ce IIOHVDKaBa, KoeTo Orarorpu-
SITCTBA Pa3BUTMETO Ha ITATOT€HHV MUKPOOPraHmM3MMI
(Dwur. 1).

JIBJITV TOMMHM Ce e CMSTaJlo, Ye MaTKaTa € CTepuIHa
" B Hesl He ce CpellaT MUKPOOPraHW3MU, TOHOOHO
Ha JIPYTM 4YacTV Ha TSUIOTO, HaIIp. IepUTOHeasIHa-
Ta KyxuHa [IlociemHuTe mpoyusaHus obade Iio-
KasBaT, ue ToBa He e Taka ®* 7). TouHo oBpaTHOTO,
MaTKaTa IIpuTeXaBa coOCTBeHa MUKPOIIOpa, KOsITO
e IIpeficTaBeHa OCHOBHO OT JIAaKTOOAIIMJIV, O4YeBUI-
HO CBbp3aHa C HOpMaJIHaTa BarvHaJIHa OvoIieHo3a.
B MHOro Masika CTeIleH € Bb3MOXHO /a Ce OTKPUST
u apyru Bupjose karo Gardnerella, Atopobium u
Streptococcus. HapyiraBane GajlaHca Ha MaTOYHMS
MUKpPOOVIOM € CBIIPOBOIEH C pasBUTHE Ha Te3U U
ApPYyTY IaTOreHHV MUKPOOPraHM3MU, KOETO OT CBOSI
CTpaHa MOXe /ia JIoBeJle [0 HecrelnuuyIHN Bh3IIa-
JIEHVsl VI J1a TIOBJIVsie HeOJIaronpusTHO IIpOIlecuTe
Ha MMIUIAHTaIMs Ha eMOprona ©. VI300wmimero Ha
IIaTOreHV B MaTOYHATa KyXWHa BOIM JI0 IIPOMSHA Ha
PH Ha cpenara, Ipou3BoICTBO Ha BB3IIAINTETHI 1TV~
TOKMHMW OT CTpaHa Ha eHJIOMeTPUyMa ¥ reHeprpaHe
Ha cBobomHM pagmkainmu (Pur.l) @.

Ny =

unfavorable environment for the development
and spreading of pathogens. When the balance
of the vaginal microbiome is disturbed, the
number of lactobacilli decreases, which favours
the development of pathogenic microorganisms

(Fig. 1).

For many years, it was believed that the uterus
was sterile and did not harbour microorganisms
like other parts of the body, e.g. the peritoneal
cavity. However, recent studies have shown
that this is not the case @379, On the contrary,
the uterus has its own microflora, which is
mainly represented by lactobacilli, apparently
related to the normal vaginal biocenosis. Other
species such as Gardnerella, Atopobium and
Streptococcus are also detectable to a very
small extent. Disruption of the balance of the
uterine microbiome is accompanied by the
development of these and other pathogenic
microorganisms, which in turn can lead to
nonspecific inflammation and adversely affect
the processes of embryo implantation. The
abundance of pathogens in the uterine cavity
leads to a change in the pH of the environment,
production of inflammatory cytokines by the
endometrium, and generation of free radicals
(Fig. 1) ®.
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Que.1. [lamoeeHemuuHy MeXaHUu3Mu Ha y6peda npu npomana 6 HopmarHusa endomempuaier Mukpoduom @
Fig.1. Pathogenetic mechanisms of disturbance in case of alteration of the normal endometrial microbiome through
four basic pathways — cell/gene alterations (top), altered barrier function (right), immune (inflammatory) changes and
increased secretion (bottom) and metabolically mediated response (left) @
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XurioTesara 3a HecTepuIHaTa MaTKa I HapacTBaIllV-
Te JIOKa3aTeJICTBa, KOUTO cOYaT Ba’kKHAaTa PoJIsi Ha Ba-
TMHAIHVS M MaTOYHMS MUKPOOVOM 3a 3paBeTo Ha
JKeHWTe, IIpeIiosiarar, 4e MUKpOOpPraHU3MHITe ca OT
KJIIOYOBO 3Ha4eHVe 3a MMIUIaHTalVsTa Vi IO bpKa-
Hero Ha OpemenHocTTa.”) [IpoMeHMTe B MaTOdHaTa
cpera Owxa Morar pa HamaisT ycrexa Ha IVF mpo-
LIeTy pUTe, BEPOsITHO Upe3 3afleficTBaHe Ha VMMYHHN
peaxuyv v MeTabomTHU dryKTyarm. [Tpu nBovikm
C PenpomyKTMBHU IIpO0JIeMy, yCTaHOBSBaHe pa3Bu-
TMETO Ha IaTOreHHV MMKPOOPraHU3MI B PeIpoIyK-
TUBHMS TPaKT, pecIl. HapyllleHne Ha MMUKpoOvoMa
B MaTOUHaTa KyXWMHa ¥ IIOCJIeMIBaIO IIeJleHacoueHo
JledeHVie, MOXe [1a IIOMOTHe 3a II0-H0o0py pe3ysITaTu
PV acvCTMpaHaTa PerrpomyKIIs.

B Harre npoyusaHe Ha IPVJIOKMMOCTTa V1 3HAUMMOCT-
Ta Ha Ta3M KOHIIeMIIMd, W3IMO0JI3BaxMe CTaHJapTHa
real-time PCR TexHMKa 3a leTekTrpaHe Ha ITaHesI OT
MUKPOOPTraHM3MM OT eHJIoOMeTpraIHy IIpobu Ha 270
MalyeHTN ¢ PelpoayKTUBHM Heycrexiu. VI3BbplieH
Oe moi00p Ha eHM ¢ MHPEePTWINTET U IOBTAPSIIN
ce mMiutanTanyonsu Heycrrexu (RIF). Ha Gasara Ha
HpeBapuTesiHa KOHCY/ITalmsi Oe IIperjiokeHa e-
KJlapaluusl 3a MHGOPMMpaHO ChIVIacue 3a ydacTue
B m3ciensaHero. [Tpobure Osixa B3eTM OT JKeHW Ha
BB3pacT MeXAy 25 1 43 I. ¢ JoKa3aH CTepuJInTeT 1/
VIJTVI TTATOJIOT VS Ha eHjioMeTpryMa.©

[Tpw maryenTNTE, CBHIVIACHO YTBBPIEH IIPOTOKOII, Oe
HpeaIpreTa eHoMeTpuaiHa OMoICHs B cperiHa JIy-
TeasiHa ¢asza. BrorcusTa Oe M3BBpIIBaHA CBHIJIACHO
CTaHJApTHa IIpoLeypa uype3 odric- XMCTePOCKOIIS
VIV BaKyyMHO Ipux-abpasuo (o I[Inmere), xarto
B3eTaTa ThKaH 3a aHaJIM3 Cce ChbXpaHsiBa 3a He IloBede
oT 24 daca mpu +4°C BBB (PU3MOIIOTMYEH Pa3TBOP.
Ciiep ToBa, mpobOuTe Osixa MOYMCTBAHM V1 IIOATOTBSHU
3a m3zonupaHe Ha [JJHK 10 ycraHoBeH 1 BajmaupaH
mporokoil. Ilocnensarmiara PCR peaxiius getekTupa
HaJIN4YMeTO Ha MUKPOOPraHWM3MM, KOUTO Hali-4ecTo
ce OTKpMBAT B MaTOYHIS MUKPOOVIOM.

The non-sterile uterus hypothesis and growing
evidence pointing to the important role of the
vaginal and uterine microbiome in women’s
health suggest that microorganisms are crucial
for implantation and pregnancy maintenance. ©
Changes in the uterine environment could
reduce the success of IVF procedures, possibly
by triggering immune responses and metabolic
fluctuations. In couples with reproductive
problems, detection of the development of
pathogenic microorganisms in the reproductive
tract, or disturbance of the uterine cavity
microbiome, and subsequent targeted treatment,
respectively, may help improve assisted
reproduction outcomes.

In our study of the feasibility and relevance of
this concept, we used a standard real-time PCR
technique to detect a panel of microorganisms
from endometrial samples of 270 patients with
reproductive failure. Women with infertility
and recurrent implantation failure (RIF) were
selected. A declaration of informed consent for
participation in the study was offered based
on a preliminary consultation. Samples were
collected from women aged between 25 and 43
years with proven infertility and/or endometrial
pathology.©

The patients, according to an established protocol,
underwent endometrial biopsy in the mid-luteal
phase. The biopsy was performed according
to standard procedure by office hysteroscopy
or vacuum aspiration (Pipelle’s method), and
the tissue taken for analysis was stored for no
more than 24 hours at +4°C in saline solution.
Samples were then cleaned and prepared for
DNA isolation according to an established and
validated protocol. The subsequent PCR reaction
detected the presence of microorganisms most
commonly found in the uterine microbiome.

JIAKTOBALIUIIN
LACTOBACILI

AHAEPOBHU MUKPOOPTAHU3MWU
ANAEROBES

Que.2. Yecmoma Ha demexyus Ha HOPMAAHA MUKpOgAopa U anaepodu 6 duoncuuny npobu om eHooMempuym
Fig.2. Prevalence of Normal microflora and anaerobic bacteria in endometrial biopsy samples

10
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B monydeHwurte pesynrati IaudepeHIpaxMe OT
IsgJI0cTHaTa OaKTepumaiHa Maca, HOpModyiopa (JTak-
Tobaryun), KakTo 1 21 pasnuHm aepoOHM M aHa-
epoOHM MUKpOOpPraHM3MM, I'bOV ¥ MMKOIIA3MIAL
Lactobacillus e ocHoBHO cperanust OakrepuasieH
IIpeZICTaBITel, KaTO B HAIIIeTO IIPOydBaHe ce cpellia
B 60% oT obmiyst Opovt malveHTy, BKIIIOUeHU B IIPO-
yusaHeTo (Dur. 2).

Ot npuckcTBalnTe aHaepobHy baxkTeprn (39%) Havi-
uvecto ce cpemar Gardnerella, Prevotella, Eubacte-
rium, Enterobacteriaceae, Peptostreptococcus u
Atopobium. Ilo-psxo ce cpemar Staphylococcus mn
Streptococcus, kakTo 1 Mycoplasma n Ureaplasma
spp. (@ur. 3). Hajmumnero Ha TO3WM TUII MaTOreHHW
OaxkTepun B eHJIOMeTpUyMa, 3aellHO C W3YepIiBa-
Heto Ha Lactobacillus spp., mokassa HapyleHVe B
MUKpodrIopaTa Ha MaTO4YHAaTa KyXyHa 11 O MOIJIO [1a
e CBBpP3aHO C HapyIlleHa PeIlelTUBHOCT Ha eHIoMe-
TpuaHaTa JIUTaBUIla VI PENpOAyKTMBHI HeEYCIIeXH,
KakTo npepronarar u Cela V. et al. B eqHO cKopoIHO
npoyusase.”) Peiuiia IIpoyYBaHms codar, de eHIoMe-
TPpUaIHMAT MUKPOVOM Tps0Ba /1a ce pasIyleXxyia KaTo
BB3MOKHA BB3HIMKBAIIla IIPMYIHA 3a HeyCIlellTHa VM-
ITaHTaIMs 11/ 1an 3ary0a Ha OpemeHHOCT.® & ?)

ITpurosnsama gact ot ipodnTe (58%) ce cpemta Candida
Spp., HO He e HAITBJIHO JI0Ka3aHO 3Ha4YeHUEeTO B Iif-
JIOCTHAaTa OIleHKa Ha eHIOMeTpPVaIHs MUKPOOVIOM.

In the results obtained, we differentiated from
the total bacterial mass, normal flora (lactobacilli),
as well as 21 different aerobic and anaerobic
microorganisms, fungi and mycoplasmas.
Lactobacillus was the predominant bacterial
representative, occurring in 60% of the total
number of patients included in our study (Fig. 2).

Of the anaerobic bacterial microorganisms

present (39%), Gardnerella, Prevotella,
Fubacterium, Enterobacteriaceae, Pepto-
streptococcus, Atopobium were the most

common. Less common were Staphylococcus
and Streptococcus, as well as Mycoplasma and
Ureaplasma sp. (Fig. 3). The presence of this
type of pathogenic bacteria in the endometrium,
together with the depletion of Lactobacillus spp.
indicates a disturbance in the microflora of the
uterine cavity and could be related to impaired
receptivity of the endometrial mucosa and
reproductive failures, as suggested by Cela V. et
al. in a recent study.” A number of studies have
suggested that endometrial microbiome should
be considered as a possible emerging cause of
implantation failure and/or pregnancy loss.®?

Candida spp. was also present in the majority of
samples (58%), but its importance in the overall
evaluation of the endometrial microbiome has
not been fully established.

Ureaplasma (urealyticum + parvum)
Mycoplasma (hominis +genita lium)
Candida spp.
Atopobium vaginae
Peptostreptococcus spp.
Mobiluncus spp.+Corynebacterium spp.
Lachnobacterium spp.+Clostridium spp.
Megasphaera spp.+Veillonella...
Sneathia spp.+Leptotrichia...
Eubacterium spp.
Gardnerella vaginalis+Prevotella...
Staphylococcus spp.
Streptococcus spp.
Enterobacteriaceae

Lactobacillus

0,00% 20,00% 40,00% 60,00% 80,00% 100,00%
1 % MWMKpPOOPraHW3MK
Due.3. Pasnpedeserue Ha nosy4eHume MuKkpoopeanusmu om enomempuasnu npoou N = 270
Fig.3. Distribution of microorganisms obtained from endometrial samples N = 270
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Lactobacillus spp. n HeroBoro HOMMHAHTHO IIpU-
CBCTBME B €H/IOMETPUaJIHWUS MWUKPOOMOM, CITyXu
KaTo cBOeoOpaseH OmoMapKep, ITpelcKasBalll ycrexa
Ha mH BUTpo mnpouenypure.®d ITpuiaranero Ha m3-
CJIe[IBAHETO 3a eHOMeTpuasieH MMUKPOOVOM, KaTo
IOJITOTOBKA IIpedyVl WIH BUTPO IIpolleflypa M eM-
OpuoTpaHcdep HpM TAIMEHTH C PeIpPOLYKTVBHMU
HeycIiexy, 3HA4MTeIHO Io1o0psiBa IIPOrHO3VpaHe-
TO, AMarHOCTMKATa WM CTparernmre 3a JedeHve.>'%

BIipekn, ye 1opedyeTo IIpOyYBaHMs IIOKa3BaT, ye ro-
71aMoTO M3o0vme ot Lactobacillus spp. mperncrasis-
Ba MlealHa cpella 3a MMIUIaHTVpaHe Ha eMOpPMOHM
U peajn3ypaHe Ha OpeMeHHOCT, HsMa KOHCEHCYC 3a
TOBA JIOKOJIKO ¥ KaK MMKPOOMOMBT Ha eHIOMeTpU-
yMa BiIvisie BBpPXY pelponyKTvBHUTe mporiecy. Heob-
XOIIVIMM Ca TI0Bede IIpOyYBaHNs, 3a Jla ce aHaIU31pa
MexaHM3MBT 3a TOBAa KaK ITaTOT€HHWTe MUKpPOOpra-
HV3MI MOTaT fia TIOBJIVSAT Ha VMIUIAaHTVPAHeTO Ha
eMOproHa.

bnaromapaocTm
YacT oT n3ciegBaHMsATa ca IIpoBeieHn ¢ prHaHCOBa-
ta nnopkperna Ha @ HM dorosop KI1-06-H33/13
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Lactobacillus spp. and its dominant presence
in the endometrial microbiome serves as a
unique biomarker predicting the success of
in vitro procedures.®® The use of endometrial
microbiome testing as a preparation before
in vitro procedure and embryo transfer in
patients with reproductive failures significantly
improves prognosis, diagnostics, and treatment
strategies.?1?

Although most studies have shown that the
abundance of Lactobacillus spp. is an ideal
environment for embryo implantation and
realization of pregnancy, thereisno consensuson
how much and how the endometrial microbiome
influences reproductive processes. More studies
are needed to analyze the mechanism of how
pathogenic microorganisms may affect embryo
implantation.
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BUOJIOI'M HA CTBOJIOBUTE KJIETKW - PASBUTUE W ITEPCIIEKTVIBU

P I'Tarkos
Kameodpa ,, Kaemwsuna 6uosroeus u 6uosroeus na pazbumuemo”,
Bbuoaoeuuecku gpaxyamem, CY ,,C8. Kaumenm Oxpudcku”

BIOLOGY OF STEM CELLS - DEVELOPMENT AND PERSPECTIVES

R. Pankov
Department of Cell and Developmental Biology,
Faculty of Biology, Sofia University “St. Kliment Ohridski”, Bulgaria

[TrypuniorentHUTe cTBOIOBU KileTkn (PSC) mpure-
JKaBaT HeOrpaHWYeH IIporvdepaTrBeH IOTeHIIal,
KOVITO, ChUeTaH ChC CIIOCOOHOCTTA MM J1a ce AvdpepeH-
LIMpaT BBB BCUUYKN KJIETKV Ha UYOBEIIKOTO TSJIO, T
IIpaBy M3KJIIOYNTEITHO aTPaKTUBEH M3TOYHMK Ha Ma-
Tepual 3a pereHepaTVBHa MeduIMHa. [IHec, mBase-
CeT 11 YeTV PV TOAVHM CJlell Ch3laBaHeTO Ha I'bPBUTE
uvoserku PSC, OuorormsgTa Ha CTBOJIOBUTE KIIETKV
oTOesIsA3a CBhIeCTBEeH CKOK B pa3dupaHeTo Ha KJleTbd-
HaTa IUIaCTMYHOCT. VigeHTrdmIpaHeTo Ha pasind-
HU IUTyPUIIOTEHTHY CBCTOSHVS I YCTaHOBSIBAHETO
Ha daKTOpMTEe, KOUTO MOraT Iia IV CTabuiv3upar B
J1a00paTOPHM YCJIOBMS, HU TOOIVDKIM 3HAYMUTETHO
710 pa3OrpaHeTO Ha TOTUIIOTEHTHOCTTA, TUIIMYHA 3a
OrracTroMepuTe. AJITepHATVBEH IIOIXOI, 3aMecTBalll
reHeprpaHeTO Ha iPS KJIeTKM ¢ TpaHCKpPUIIIIVIOHHM
dpaxTopm, mM3non3BaHM OT SIMaHaka, cera II03BOJIsSBA
IIperporpaMmpaHe Ha COMATVYIHM KIIETKM C KOKTEVII
OT MaJIKVMl MOJIEKYJIV, WMHXMOMpaImy crenuduaam
CUTHAJIHV ITBTUIIA Y MOOVUMWITMPAIIV eIMTeHeTId-
HOTO cbcTOsiHME. To311 peBOIIOIOHEeH MeTO]] 3a TeHe-
pupane Ha CiPS xjleTkn e 3HaumTesIHa CTBIIKA KBM
reHeprpaHe Ha cTabvurHM 1 peHTabvtar GMP mry-
PUIIOTEHTHM KJIETKW. B IOITBIIHEHWe, HOBaTa ILIAT-
dopMa 3a XMMIYIECKO IIperporpaMypaHe IIpenocTa-
BSI BB3MOXKHOCT 3a M3ydJaBaHe Ha BaXXHU acIleKTU OT
BCe ol1le ¢j1a00 IIPOyUYeHNTe BB3MOKHOCTH 3a pereHe-
panmsiTa Ha YOBeIIKaTa ThKaH.

Embpuosoceus Tom 12 Knuxka 1

Pluripotent stem cells (PSCs) possess unlimited
proliferative potential, which, combined with
their ability to differentiate into all cells of the
human body, makes them an extremely attractive
source of material for regenerative medicine.
Today, twenty-four years after the creation of
the first human PSCs, stem cell biology has
marked a major leap in the understanding of
cellular plasticity. The identification of different
pluripotent states and establishing the factors
that can stabilize them in laboratory conditions
brought us significantly closer to understanding
the totipotent blastomere state. An alternative
approach, replacing the generation of iPS cells
with transcription factors used by Yamanaka,
now allows somatic cell reprogramming
with a cocktail of small molecules inhibiting
specific signaling pathways and modifying
the epigenetic state. This exciting method for
generation of CiPS cells is a significant step
towards generating defined and cost-effectively
GMP-manufactured pluripotent cells. In
addition, the new chemical reprogramming
platform provides an opportunity to study
important aspects of the still understudied
capabilities of human tissue regeneration.
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CTBOJIOBM KJIETKU B PEITPOOYKTVUBHATA CUCTEMA -
SHAYEHWME 3A JIEHEHUETO HA BE3IIJIOOVETO

I'1. Tomopos
Uncmumym no duosoeus u umyHoro2us na pasmuoxabanemo - BAH, Cogpus

STEM CELLS IN THE REPRODUCTIVE SYSTEM -
IMPLICATIONS FOR THE TREATMENT OF INFERTILITY

P. Todorov
Bulgarian Academy of Sciences, Institute of Biology and Immunology of Reproduction, Sofia

Besmtonmero e BakeH MeIMIMHCKM WM COIMaJieH
rpo0steM, KonTo 3acsara 10-12% oT IBOVIKMTE B perrpo-
JIyKTVBHAa Bb3pacT. BeIipekut ue B Hammm gHM 3a KIIn-
HUYHa yroTpeda ca IOCTBIIHY ChBPEMEHHVI METOIV
3a AMarHOCTVMKA M JledeHe (TEXHMKI 3a acuCTVpaHa
penponyKmus, podoTM3MpaHa XUPYpPIus M OAPyIN),
HOpPOLIEHTHT Ha YycIleBaeMOCTTa BCe OIlle € HUCHK.
Tasu mpenmocraBka oOycitaBsg HeOOXOOVIMOCTTa OT
ThpceHe Ha HOBW IIOAXOMM 3a JIedeHre Ha Oe3ruIonm-
eto. [orleMyt HafieXX IV B TOBa OTHOIIIEHWe ce Bb3JIaraT
Ha CTBOJIOBUTE KJIETKIA.

Hobpe m3BecTHO e, e eMOPMOHNTE M PeIIPOITyKTUB-
HUTe OpraHV ChObpPXKaT Pas/INuHM BUOOBE CTBOJIOBU
KJIeTKU - TOTUIIOTeHTHW, IUIyPWUIIOTEHTHW, MYJITU-
HOTEeHTHU U Pas/INuHV IporeHnTopu. V3cnensans-
Ta BbPXY eKCIIepVIMeHTa IHV MOV U KJIIMHYIHNTE
VISOUTBaHWS B HadajleH CTaAuV PV XOopa IIOKas3Bar,
e CTBOJIOBUTE KJIeTKV MOTaT [1a Ce M3II0JI3BaT 3a II0f0-
OpsBare Ha PYHKIMATA Ha SMIHULINTE (IIPV )KEHVI C
IpeXjeBpeMeHHa OBapyajiHa HeIOCTaThuHOCT), 3a
yJlecHsBaHe Ha MMIIJIaHTaIMATa (3a Bb3CTaHOBSIBaHe
Ha eHJIOMeTpHMyMa), 3a 3arlasBaHe Ha pepTuIIATeTA
Hpy MJIajyi MOMYeTa C IPeJICTOsIAa XUMMO-/pajiuo-
Tepanms (KPMOKOHCepBallisl Ha CllepMaTOrOHMaIH
CTBOJIOBU KJIETKM), in Vitro reHepmpaHe Ha MBXKI 11
JKeHCKV TaMeT (0T eMOpMOHaTHY VIV MHTY I paH
Ty PUTIOTEHTHM CTBOJIOBY KJIeTKM), MH/IyIIpaHe Ha
M3KYyCTBeHM eMOpMoHNM (KaTo Mojesl 3a M3cileBaHe
Ha IIpoliecuTe Ha MMIUIAHTaIIVs ¥ OpraHOTeHesa), Te-
PpaleBTMYHO KJIOHMpPaHe (MEXXIYBWU/IOB SIIpeH TpPaHC-

dep) n mp.

B To3m JOKJIa I11e 6'1:1[6 HaIlpaB€H ITperjiel] Ha CTBO-
JIOBUTE KJIETKV, PaA3IIOJIOKEHV B PEIIPOAYKTVMBHUTE
OpraHu, 1 Ha CbBpEMEHHNTE ITOCTVIXKEHM S B OIINTIUITE
3a V3II0JI3BaHEeTO MM IIpV JIeYeHVe Ha 6€3HJ'IOHVIG.
BaxxHo e Oa ce OT6€J’I€)KVI, de I10-ToJIsiIMa 4acCcT OT Me-
TOOWTE Ca eKCIIepVMEHTaJIHVI M BCe OIlle He Ca Ha-
Meprin MIVIpOKO ITPVJIOXKEHVIE B PEIIPOAYKTMBHATa
MeIauIirHa.
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Infertility is an important medical and social
issue affecting 10 - 12% of the couples of
reproductive age. Although nowadays modern
methods for diagnosis and treatment are
available for clinical use (techniques for assisted
reproduction, robotic surgery and others) the
success rate is still low. This prerequisite defines
the necessity to search for new approaches for
infertility treatment. High hopes in this respect
are held in stem cells.

It is well known that the embryos and
reproductive organs contain various types of
stem cells - totipotent, pluripotent, multipotent
and different progenitors. Research on
experimental models and initial stage clinical
trials in humans show that stem cells can
be used to improve the ovarian function (in
women with premature ovarian failure), to
facilitate the implantation (for endometrial
regeneration), fertility preservation in young
boys with upcoming chemo/radiotherapy
(cryopreservation of spermatogonial stem cells),
in vitro generation of male and female gametes
(from embryonic or induced pluripotent stem
cells), induction of artificial embryos (as a model
to investigate the processes of implantation and
organogenesis), therapeutic cloning (interspecies
nuclear transfer), etc.

In this report, an overview of the stem cells
located in the reproductive organs and the
current achievements in the attempts to use them
in infertility treatment will be presented. It is
important to be noted, that most of the methods
are experimental and still have not found wide
application in reproductive medicine.
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VHAYLOVUPAHWM OT YOBEK IUTYPUIIOTEHTHW CTBOJIOBM KJIETKM:
YHUKAJIEH MTHCTPYMEHT 3A M3CJIEABAHE HA Bb3OEVICTBUETO
HA SAMDBPCIIBAHETO C INTACTMACU BbPXY HOBEIIKOTO 31 PABE

M. Cronkosia ! 1 K. M. Crankosud 2
L SPEBO Medical, Jleckobay, Cepbus
2 Kamedpa no omosapuneosoeus - Xupypeus ua eAaba u wus,
Meduyuncku gpaxyimem kom Cmangpopockus ynubepcumem, Cmangpopo, Karugpoprus

HUMAN INDUCED PLURIPOTENT STEM CELLS: A UNIQUE TOOL
TO STUDY THE IMPACTS OF PLASTIC POLLUTION ON HUMAN HEALTH

M. Stojkovic ' and K. M. Stankovic 2
L. SPEBO Medical, Leskovac, Serbia

? Department of Otolaryngology — Head and Neck Surgery,
Stanford University School of Medicine, Stanford, California

3amMBpcsiBaHeTO C IJJacTMaca HapacTBa C TPeBOXKHU
TeMIIOBe, HO BB3MEVICTBMETO Ha TOBa 3aMbpcsiBaHe
BBPXY HYOBEIIKOTO 3[paBe e cj1abo mnpoydeHo. Crer
pasrpakfaHeTo CM IJIJaCTMacuTe ce IOsBsIBaT IIOf,
dopmara Ha MuKporwtactMacu (MP) n HaHOMIacT-
macu (NP), xouro Morar fma ObIaT OTKPUTU BBB Bb3-
nyxa, BofaTa, IloyBarta 1 xpaHuTe. HaHopasmepHuTe
ITAaCTMACOBY YacTUIIV MOraT /ia IIpeMMHaBaTr Owo-
JIOTMYHWUTe Oapvepy 1 Ja ce HaTpyIBaT B pa3IMuHNI
JKMBOTVHCKM OpraHM, IIpeu3BUKBaMKy (YHKITVO-
HaJIHM IIPOMeHM B KJIETKUTe W opraHuTe. VI3momns-
BaViKV1 KOXJIeapeH eKCIIaHT Ha MMIIIKa KaTo HoBa in
vitro cucrema, HUe HOTBBPAMXME MOCTIENUIIATE OT
B3ayMopevicTBreTo Ha nomnuctuper (PS) -MP/NP ¢
KJIETKVTe Ha BETPEIIHOTO YXO, KaTO OTKpUXMe arpe-
raTul ¥ XeTepoarperaTyi OT IOIVCTVIPEHOBY YacTUIIN
BBB BJIaCMHKOBUTe KjleTK. OcBeH ToBa B TeCTHUCUTe
Ha TpeTMpaHM MBXKM XMBOTHU ce Harpymsa MP/
NP B MHTepCTUIIMAJIHOTO IIPOCTPAaHCTBO OKOJIO Ce-
MeHHWTe TyOyIIy, KOeTo e CBBpP3aHO ¢ HaMaJIsiBaHe
Ha HMBaTa Ha TeCTOCTepoH. [Ipy MBXKMTe MUITIKM ce
HaOJTIofaBa MOBUIIIeHa CeKpelysl Ha MHTepIeBKMHM
IL-12p35 n IL-23 oT cruleHOLUTUTe, a TecToBeTe 3a
IIUTO- Y TeHOTOKCMYHOCT MOKa3BaT HapyllleHa KW3-
HeCIIOCOOHOCT Ha KJIeTKNMTe M IIOBUIIEHO YBpeXaa-
He Ha [IHK B ThKaHTa Ha masiaka. Jlokazaxme ChIIO,
ye B ycsIoBMd in vitro wactunmre MP/NP ce naTep-
HaJIM3MPAT OT HUOBENIKW OJIacTOLMCTV VI pasIndHU
KJIETBUHY TUIIOBE, BKJIIOUMUTESIHO MHIyLIMpaHW OT
yoBeK IUTypunoTeHTHM cTBosioBn KieTkn (hiPSC),
KaTo TOB/IMSABAT Ha TPaHCKPUIIIMOHHMSA Hpodul
Ha emOpuonure 11 hiPSC. Upes maremariaecko Mo-
nemmpane (hiPathia m MIGNON) Ha dYopemkure
CUTHaJIHV I'BTUINA JeMOHCTpUpaxMe ydacTueTo Ha
MHOTrOOpOVIHV 6OJIeCTHY MeXaHM3MM, BKIIFOUVITETHO
paK, BB3NAINUTEIHM 3a00JIgBaHMS, IIIIOKOHEOoIreHe-
3a, BBIVIEXMJIpaTeH MeTaOOIM3bM ¥ BPOIeH MMYHU-
TeT. B cBIIIOTO BpeMe iBa reHa 3a IITy pPUIIOTEHTHOCT,
LEFTY1 n LEFTY2, xonTo KompaT ceKpeTupaHu JIv-
ranay Ha TGF-beta, Osixa ¢ IIOHVDKEHO CHIBpPXXAHNE,
aokato CA4 1 OCLM, KouTo ca CBBp3aHU C pa3Bu-
THUETO Ha o4uTe, OsiXxa MOBUIIIEHN U B JBETe IIPOOL.
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Plastic pollution is increasing at an alarming
rate yet the impact of this pollution on human
health is poorly understood. After degradation,
plastics appear as microplastics (MP) and nano
plastics (NP) which can be found in the air,
water, soil, and food. Nanosized plastic particles
can cross biological barriers and accumulate in
different animal organs inducing functional
changes in cells and organs. Using mouse
cochlear explant as a novel in vitro system, we
confirmed the consequences of polystyrene
(PS)-MP/NP interaction with inner ear cells by
detecting aggregates and hetero-aggregates of
PS particles in hair cells. Additionally, the testes
of treated male animals accumulated MP/NP
in the interstitial compartment surrounding
the seminiferous tubules, which was associated
with a decrease in testosterone levels. Male
mice showed increased secretion of interleukins
IL-12p35 and IL-23 by splenocytes while cyto-
and genotoxicity tests indicated impaired cell
viability and increased DNA damage in spleen
tissue. We also demonstrated that under in vitro
conditions, MP/NP particles are internalized
by human blastocysts and different cell types,
including human induced pluripotent stem cells
(hiPSC) affecting the transcriptional profile of
embryos and hiPSC. Through mathematical
modeling (hiPathia and MIGNON) of human
signaling pathways, we demonstrated the
involvement of numerous disease mechanisms
including cancer, inflammatory disorders,
gluconeogenesis, carbohydrate metabolism,
and innate immunity. At the same time, two
pluripotency genes, LEFTY1 and LEFTY2, which
encode secreted ligands of the TGF-beta, were
downregulated, while CA4and OCLM, whichare
related to eye development, were upregulated in
both samples. The gene set enrichment analysis
showed that the development of atrioventricular
heart valves and the dysfunction of the
extracellular matrix were significantly affected
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Ananu3bT Ha o0oraTsBaHeTO Ha FeHHIs Habop II0Ka-
3a, 4e pasBUTHETO Ha aTpUOBEeHTPUKYJIapHUTEe Chbp-
JeYHM KJIalu v AVcyHKIMATA Ha M3BbHKIIeTHUH IS
MaTpPMKC ca 3HaYMTeJTHO 3acerHaTy cjlef] U3JIaraHeTo
Ha hiPSCs Ha nonmcrupen. Ha nocnento mscro, ns-
royi3Bavikyt Metoza hiPathia, onpenenvixve Bepurara
APOCS3, xo4TO e OTTrOBOpHA 3a MOBUIIIEHMS PUCK OT
vcxeMimuHa OoslecT Ha cbprero. Tesu pesysnraTn mo-
Kas3BaT, 4e Io-7I00poTo pasOipaHe Ha 3aMbpCSBaHETO
Ha OKOJIHaTa cpefia C IUIaCTMacy, OMOaKTVMBHOCTTA
Ha HaHOIUIaCTMacuTe ¥ IIOoCJIeuLIiTe OT TOoBa 3a 4o-
BEIIIKOTO 3/IpaBe ca OT M3KJIIOUMTeIHO 3HadeHue. ETo
3alllo HallaTa IjlaTdpopMa OTKpVBa JOITbIHWUTETHN
acreKTV 3a M3ydaBaHe Ha B3aMMOJEVICTBUSTA MeX-
7y pas3IMuYHUTe 3aMbpcaBaHMA Ha OKOJIHaTa cpefa
Y BBETPeKJIeThUHNUTEe 3aMbpCsBaHMS C el pasImd-
poBaHe Ha MexaHW3Ma M ITpOM3XOJa Ha YOBeIIKUTe
3abossBaHMSL

after exposure of hiPSCs to PS. Finally, using
the hiPathia method, we determined the APOC3
circuit, which is responsible for increased risk
for ischemic cardiovascular disease. These
results demonstrate that a better understanding
of plastic environmental pollution, NP
bioactivities, and its implications for human
health are extremely important. Therefore,
our platform opens further aspects to study
interactions between different environmental
and intracellular pollutions with the aim of
deciphering the mechanism and origin of
human diseases.

CPEZICTBA 3A ®APMAKOTEPAIIEBTMYHO Bb3IEVICTBUE
HA XEMOIIOETUYHWTE CTBOJIOBU KJIETKW ITPV XVIMUOTEPAIIN
HA 3JIOKAYECTBEHM 3ABOJISIBAHWM S

C. M. KoHCcTaHTMHOB
Meoduyuncku ynubepcumem - Cogpus, Papmayebmuuen gpaxysmem,
Kamedpa ,, Papmakosoeus, papmaxomepanus u mokcuxosoeus”

TOOLS FOR PHARMACOTHERAPEUTIC INFLUENCE OF HEMATOPOIETIC STEM
CELLS IN CHEMOTHERAPY OF MALIGNANT DISEASES

S. M. Konstantinov
Medical University of Sofia, Faculty of Pharmacy,
Dept. of Pharmacology, Pharmacotherapy and Toxicology, Bulgaria

XeMorioesaTta e yHMKaJIeH IIpOIleC, KOWTO WIpae
KJIIOUOBa POJIS B XOMeocTa3ara, ra3ooOMeHa v cHaO-
IIsIBAHETO C XPaHWUTEIHW BellecTBa. 1oVl ocurypsisa
pacTexxa 1 IpeHoca Ha CUTHAJIV MeX/Ty pas/IMaHuTe
KJIETKV. BCMUKM KPBBHM KIIETKM IIPOM3XOXKAAT OT
crienprvHa TIOYJIaIs XeMOIIOETUYHY CTBOJIOBI
wietkn (XCK) cbe criermdpmaer mMMyHODEHOTUIT 71
CIIOCOOHOCTM 3a caMOOOHOBSBaHe ¥ acYMeTpPUYHA
npoymdepans v avidpepeHIans B 3peiiv epy-
depHM KPBBHI KJIETKV. XEMOIIOETUYHWTE CTBOJIOBI
KJIETKVI Ca OTTOBOPHU 3a MMYHHUTE, aBTOMMYHHITE
Y IIPOTUBOpaKoBUTe peakiny. CbBpeMeHHOTO (Iioy-
LVTOMETPUYHO MMYHO(MEHOTUIIM3MPaHe I103BOJIsBa
Ila ce pasrpaHMYaT M M30JIMpaT PasJIMIHy CyOIIony-
nanyy Ha XCK u mporeHUTOpYU BBB BCeKM M3TOUHUK
Ha XCK, karo mepudepHa KpbB, KOCTEH MO3BK U
KPBB OT II'BITHA BPBB. Bb3 OCHOBa Ha crierudpvaHm-
Te MOZIEIV Ha eKCIIpecusi Ha aHTUTEHV € Bb3MOXHO
na ce msonupar XCK u ma ce mopsioxaT Ha TeHHO
Haco4yeHa Tepamys W3BBbH YOBENIKOTO TsJIO, HaIp.
renepupane Ha CAR-T xJieTKn 3a 0fj00peHo JieueHme
Ha CDI19(+) xemaTOJOrM4YHM 3JI0Ka4ecTBeHM 3a00-
ngBaHMs. PerHYy3MATa Ha TaKMBa MaHUITYIMPaHN
KJIETKVI MOXKe Jla Ce W3II0JI3Ba 3a YHUIIOXKaBaHe Ha
paxosute kiteTkn. Ocsen ToBa, XCK ce Hay4daBar a

18

Hematopoiesis is a unique process, which
plays a key role in homeostasis, gas exchange
and nutrient supplementation. It ensures
growth and signal transfer between different
cells. All blood cells originate from a specific
population of hematopoietic stem cells (HSC)
with particular immunophenotype and abilities
for self-renewal and asymmetric proliferation
and differentiation into mature peripheral
blood cells. Hematopoietic stem cells are
responsible for the immune, auto-immune and
anti-cancer reactions. Modern flow-cytometric
immunophenotyping allows to distinguish
and isolate different subpopulations of HSC
and progenitors in every source of HSC
such as peripheral blood, bone marrow and
umbilical cord blood. Based on specific antigen
expression patterns it is possible to isolate HSC
and to subject them on gene targeted therapy
outside of the human body, e.g. generation of
CAR-T cells for approved treatment of CD19(+)
hematological malignancies. Reinfusion of
such manipulated cells can be used to eradicate
cancer cells. Moreover, HSC are taught to
possess plasticity, which enables differentiation
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HprAoOMBaT IJIACTUYHOCT, KOSITO II03BOJIABaA Ivide-
peHILIpaHe B MHOXKeCTBO HeXeMOIIOeTUYHM ThKaHU,
KaTo II0 TO3M Ha4uMH ce Ao0IvbKaBaT 10 eMOproHaJl-
HUTe CTBOJIOBM KJleTkn. TpaHcruranTammaTa Ha XCK
ocTaBa CTaHJApT 3a JledyeHMe Ha pefyiia XeMarTosIo-
TMYHM ¥ HexXeMaTOJIOTMYHM 3JI0KadyecTBeHU 3abo-
nsgBaHys. Tasu TepameBTWYHa MHTePBEHIIVS OOVK-
HOBEHO ce ITpeJIIecTsa OT MeAVKaMeHTO3HO 11/
pagValOHHO KOHAMIIMOHWpaHe Ha peluIIVeHTa.
Hamocirembk ce HaOJIromaBa TeHIEHITNS 3a M3BBPIII-
BaHe Ha MHOXeCTBO ITpoLieypy C HaMajleHa MHTeH-
3MBHOCT ¥ HeadJIaTMBHI IIPOIey Py BMECTO MIeJIO-
abyaTVBHM IIPOLIETyPU € BUCOK PUCK OT CMBPTHOCT.
B noseueTo cirydau cyieft ajjoreHHa TpaHCIUIaHTaIVS
Ha XCK TpsibBa /1a ce mposesie MMyHOCYIIpeCVBHA
Tepamms, 3a J1a ce n30erHe peaxIMsTa Ha IIpycaIKa-
Ta CHpsIMO peluIveHTa. bpp3oTo Havao Ha PyHK-
nmonupanero Ha XCK TpaHciuraHTa 3aBmcy oT Opost
Ha TpaHCIUIaHTUpaHWUTe KJIIETKM U TpsgOBa fla Obzie
JOCTUTHATO KOJIMYECTBO OT MUHUMYM 2 MWIMOHA
XCK Ha KmjiorpaMm TejlecHO TeIJIo upe3 MHXKeKTWpa-
He Ha hrG-CSF u nopu Mozobil nipenn csompaneTo
Ha CD34(+) xiretkn ot nepudepHara KpbB. OcBeH
ToBa ce 00oOmIIaBaT cHenpUUHN eKCIepyMeH-
TaJIHW MeToAu 3a JocThIl, Karo HanpuMep CFU-S B
ViVO TecToBe ¥ JbJIFOTPaiHU KJIeThYHY KYJITy Py OT
kocteH Mo3bK (LTBMCC) ¢ KosmyecTBeHO omperests-
He Ha KOJIOHMWTe B IOJIyTBBPOWM KYJITYPHU Cpemu.
JIuHMAT oNUT Ha aBTOpa BKJIIOYBA eKCIIepyIMeHTall-
Ha olleHKa Ha neHTanenTnga (pEEDCK) B Herosara
MOHOMepHa ¥ AyMepHa popMa. XpoHMUYHAaTa MyeJIo-
vnHa jeskeMysi (CML) He mo3BosisiBa M3IOJI3BaHETO
Ha aBToJIOkHa TpaHcilaHTauus Ha XCK mopamm
BIICOKaTa 4eCcTOTa Ha peluBY, KaTo I10 TO3M HauH
OTKpMBa IpeAM3BUKaTeJICTBOTO 3a IIpOYMCTBaHe
Ha XCK c aHTHCEeHC OJIMIOHYKJICOTVUAN U IIPOTUBO-
JIeBKeMWYHY JIeKapCTBeHV MPOJyKTH, HaIlpuMep
Epydosnn. INocnenausar e ankwmwidocdoxonmu Oe3
XeMaToJIOrMYHa TOKCMYHOCT ¥ AOpPM CTUMYJIVpa
HOpMaJIHUTe XeMOIIOeTU4HM mporeHuTopu. Crefo-
BaTesIHO EpyposHBT n3Iiex/a e mojeseH IapTHLEOP
B pefyiia MIeJIOTOKCUYHY XMMMoTepanui. B 3axiiro-
JeHMe, TI0C/IeHITe IIOCTVKeHMs IT03BOJIABaT TpaHC-
mianTarmgara Ha XCK 1ma Oble B mo-rossMa cTereH
cboOpaseHa ChC 3a00JIIBaHeTO M MalyeHTa. Bee ome
€ BB3MOXHO Jla Ce pasIMpAT IPUJIoKeHsATa, KOUTO
ce BB3II0JI3BAT OT IlacTyaHOCTTa Ha XCK.

Embpuosoceus Tom 12 Knuxka 1

into multiple non-hematopoietic tissues thus
being close to the embryonic stem cells. HSC
transplantation remains a standard of care for
many hematological and non-hematological
malignancies. This therapeutic intervention is
typically preceded by drug and/or radiation
conditioning of the recipient. Recently, there is a
trend to performnumerousreduced intensity and
non-ablative schedules instead of myeloablative
procedures with high risk of mortality. In
most cases after allogenic HSC transplantation
immunosuppressive  therapy  should be
performed to avoid graft versus host reactions.
Rapid start of function of the HSC transplant
depends on the transplanted number of cells and
the amount of at least 2 Mio of HSC per kg body
weight has to be reached by hrG-CSF and even
Mozobil injections before harvesting CD34(+)
cells from the peripheral blood. Furthermore,
specific experimental access methods are
summarized such as CFU-S in vivo tests and
long term bone marrow cell cultures (LTBMCC)
with colony quantification in semisolid cultural
media. Own experience of the author involves
experimental evaluation of the pentapeptide
(pEEDCK) in its monomeric and dimeric form.
CML does not allow the use of autologous HSC
transplantation because of the high incidence
of relapse thus opening the challenge for
HSC purging with antisense oligonucleotides
and anti-leukemic drugs, e.g. Erufosine. The
latter one is an alkylphosphocholine without
hematological toxicity and even stimulates
normal hematopoietic progenitors. Therefore,
Erufosine seems to be a beneficial partner in
many myelotoxic chemotherapies. In conclusion,
recent advances allow HSC transplantation to be
more tailored to disease and patient. Expanded
applications capitalizing on HSC plasticity
remain feasible.
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GENOMICS AND HUMAN HEALTH

Acad. A. Atanassov !, I. Panchev 12
L Joint Genomic Center (JGC) to Sofia University
2 Biochemistry Department, Biology Faculty and JGC to Sofia University

Hacrosmiata mnpeseHTaums e dQoKycupaHa BbpPXY
pasbupaHeTO Ha TeHETMYHUTE VI TEHOMHWTE OCHOBV
Ha YOBEIIIKOTO 3/IpaBe. YoBelllkaTa reHeTHKa e HayKa
3a HaCJIe[ICTBEHOCTTA, 3a HauMHa I10 KOVITO Ts ce IIpo-
4dBsiBa IpU xopara. [eHOMBT IpeJcTaBiisiBa IisilaTa
HJHK, cpabpxkaina ce B JajleH OpraHU3bM WU
KJIeTKa, BKJIIOUMTEJIHO sjpeHaTa ¥ MUTOXOHJpual-
Hara [JHK. YoemkmsT reHOM e obIaTa CbBKYITHOCT
OT BCUUKM TeHU B YOBeKa, KOUTO ce ChIbpXKaT B 23-Te
JIBOVIKV YOBEIIIK/ XPOMO3OMM U Ce CbCTOSIT OT IToBeue
oT 3 MuIMapa HyKJIeoTuIa.

lenommkaTa ce oTHacsi /10 oOjlacTTa Ha TeHeTHMKara,
dokycrpaHa BbpXy CTPYKTYpPHUTEe U (DYHKIIMOHAJI-
HUTe M3cieBaHus Ha reHoMa. [IpoekTst ,Hosemkm
regom” (Human Genome Project - HGP) ycrisiBa ma
CeKBeHIpa B IPOIbIDKeHMe Ha Ha/l, 20 ToIMHM Iisij1aTa
JIHK B 4oBeIlksi reHOM ¥ J1a OTKpVie, Ue YOBEIIKIAT
reHoM ce cbeTout oT IpubimsmTestHo 20 000 mpoTenH-
KOZ[MpaIlyi TeHM.

ITpomeHMTe B HaIIMTE TEHM Ca OTTOBOPHU 3a IIOBEYE
ot 5 000 sicHO M3pa3eHV HaCIIEICTBEHV 3a00JIIBaHILS,
KaTo HaIpyMep XMUIepTpoduIHa KapAVOMMOIIaTII,
CBPIIOBMIHO-KJIETBYHA 00J1ecT, MYKOBWCIIMIO3A W
bBosect Ha XBbHTUHITBH U Ip.

B wmcropuyeckn IutaH CBBp3BaHETO Ha HazleH TeH
C KOHKpeTHO 3abosisiBaHe e OaBeH, HETOYEH U Mb-
YUTesIeH IIpOolleC IIpey HaIpeabKa, ITOCTUTHAT OT
ITpoexra ,YoBemkmn reHoM” M MoOJIeKyJIgpHAara Te-
HomuKa. IToutn Berukm 100 TpumoHa KJIeTKM B UO-
BEIIIKOTO TSJIO CHITbPKaT KOIIVe Ha IIeJIVsl YOBEIIK
TeHOM Karo IIofo0eH e Opos Ha MUKpoOOVMOMMUTE,
YMMTO T'eHV ca MHOI'O IoBeue OT JoBelrnkure. KakTo
TeHeTMYHWUTE MHCTPYKIUM B YOBEIIKNUTE KJIETKU 7
OpraHy, Taka " Ha4MHBT Ha XMBOT M XpaHEHe W3-
IpakzlaT YOBEIIKOTO CHIeCTBO, (PMHO HACTPOEHO OT
PasIMYHY eIUTeHeTMYHY MeXaHW3M, C I1eJI 1a KOH-
Tporpar OvosormsTa Hi - f1a O'blIeM 37 paBul VIV He.

lenHOTO pemakTMpaHe OTBOPU ¥ IIPeIOCTaBU
OrpPOMHU BB3MOXHOCTM 3a IIOHOOpsiBaHe Ha IIpe-
BeHIUsITa Ha reHHO OasupaHaTa [IMarHOCTMKaTa 1
Teparnms.
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The current presentation is focused on the
understanding of the genetic and genomic basis
of human health. Human genetics is the study
of inheritance as it occurs in human beings.
A genome is all the DNA contained within
an organism or a cell including nuclear and
mitochondrial DNA. The human genome is the
total collection of all genes in a human being
contained in the 23 pairs human chromosomes
and composed of more than 3 billion nucleotides.

Genomics refers to the field of genetics focused
on structural and functional studies of the
genome. Human Genome Project (HGP) was able
to sequence for more than 20 years all the DNA
in the human genome and to discover that the
human genome was composed of approximately
20,000 protein-coding genes.

Alterations of our genes are responsible for
more than 5,000 clearly hereditary diseases such
as ahypertrophic cardiomyopathy, sickle cell
disease, cystic fibrosis and Huntington disease
to name a few.

Linking a gene with a specific disease is
historically a slow, imprecise and painful
process before the progress made by HGP and
molecular genomics. Almost all the 100 trillion
cells in the human body contain a copy of the
entire human genome and similar amount are
the number of microbiomes which genes are
much more than the human ones. Both genetic
instructions in the human cells and organs along
the lifestyle and nutrition build a human being
fine-tuned by various epigenetic mechanisms to
control our biology - to be healthy or not.

Gene editing opened and provides enormous

opportunities for improvement of the prevention
and gene-based therapy diagnosis.

Embpuosoceus Tom 12 Knuxka 1
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A)Z[eHOMVIO3aTa " €eHJOMeTpro3ara ca HeHeoIlIac-
TUYHV TUHEKOJIOTMYHM CbCTOSHVIA, XapaKTepusu-
pamm ce € eKTOIIMYEH pacTeX Ha eHAoMeTpra/lHa
TbKaH - CBOTBETHO B MUOMETPUyMa WM V3BbH
MaTKaTa. B’BHpeKT/I 4e ca pas/yInIHmn 3a60H5{BaHI/I5I, TeE
iMarT OGH_U/I CUMIITOMU " Ca CBBbp3aHM C 6e3nn0m/1e.
Ervonorusra n HaTOCpT/IBT/IOHOFVIHTa VIM OCTaBaT HEW-
35CHEHI. C’BH_IQCTBYBaT Pas/IMYHM XUIIOTEe3V, HAKON
OT KOMTO CcOo4YaT CTBOJIOBM KJIETKM KaTO M3TOYHMK Ha
3abosrsiBaHeTo. CTBOIOBUTE KJIETKM B JIE3UWTE Ha €H-
aoMeTrpurosarta 1 aeHoMMo3aTa obaue Bce OIIe He Ca
KOJIMYECTBEHO OIIpelieJIeH N 1 CPaBHEHVI.

ToBa e oOcepBaloHHO Ipoy4YBaHe Ha 13 maryeHTa
¢ ajeHommo3a 1 13 ¢ enyjoMeTprosa (OBapuasHa ”
TyOapHa (n=6), MHTeCTMHA/IHa (N=3), MHIIM3MOHHA
(n=2), IOBBPXHOCTHA IIepUTOHeaIHa eHAOMeTpro3a
(n=2)), Ha KOMTO e HallpaBeHa CbOTBETHO OMOTICH Ha
MaTKaTa C XVMCTepPOCKOINIS VIV OVOIICHS Ha THKaHM
nmpu eHmoMeTpmosa. llammeHTmTe ca Ha BB3pacT
MexJy 26 n 54 roguaN. VI3BBpIIIEeHO € MMYHOXVCTO-
xvimmaHO onpersBaHe ¢ NOTCHI 3a mperTHMdmMIIm-
paHe Ha CTBOJIOBUTE KJIETKV B CbOTBETHATA THKaH.

ITponenTsr Ha NOTCHI+ xyleTkuTe B Jjie3unTe Ha
apgerommo3sara (I'pyma 1, n=13) u ie3umTe Ha eHIOMe-
Tpuosara (I'pyma 2, n=13) e m3umciren cirem mpedpo-
dBaHe OT JIBaMa He3aBVCVMM M3C/IefoBaTesIi B MHO-
JKeCTBO ThKaHHM pas3pesu 1 cpasHeH upe3 U-tecT Ha
Man-YutHn!.

V3crmeqBaHMAT MapKep 3a CTBOJIOBM KJIETKM €
M3paseH B TBKaHHWTE IIPOoOM Ha BCVIUKY TTAITVIEHTY C
OTHOCUTEJTHO BVICOKA BapmabwTHOCT. [IporteHTsT Ha
NOTCHI1+ cTBosnosuTe Kiietku Bapupa Mexay 0.03%
n 0.33% c menmanra ot 0.11% B j1e3umTe Ha ageHOMM-
o3ara 1 mexay 0.08% m 28.70% c menmana ot 1.93% B
JIe3uvITe Ha eHJOMeTpro3ara.

Cpennmsar npoueHT Ha NOTCHI1+ cTBOIOBM KileTKM e
3HAYMTEITHO IT0-BUCOK B JIE3UVITE Ha eHI0MeTpro3ara
B CpaBHEeHIe C JIe3MVITe Ha ajfieHoMmmo3aTa (5.94+8.73%
crpsmo 0.12+0.09%, cporBeTHO, p=0.001). OcBeH TOBa

Embpuosoceus Tom 12 Knuxka 1

Adenomyosis and endometriosis are
non-neoplastic gynecological conditions
characterized by ectopic growth of endometrial
tissue - within the myometrium or outside
the uterus, respectively. Although they are
distinct diseases, they share symptoms and are
both associated with infertility. Their etiology
and pathophysiology remain elusive. Various
hypotheses exist, some of which implicate
stem cells as the origin. However, stem cells in
endometriosis and adenomyosis lesions have
not yet been quantified and compared.

This is an observational study of 13 patients
with adenomyosis and 13 with endometriosis
(ovarian and tubal (n=6), intestinal (n=3),
incisional (n=2), superficial peritoneal
endometriosis (n=2)) who had a hysteroscopy
uterine biopsy or endometriosis tissue biopsy,
respectively. Patients were aged between 26
and 54 years. Immunohistochemistry staining
against NOTCH1 was performed to identify
stem cells in the corresponding tissue.

The percentage of NOTCHI1+ cells in the
adenomyosis lesions (Group 1, n=13) and
endometriosis lesions (Group 2, n=13) was
calculated after enumeration by twoindependent
investigators in multiple tissue sections and
compared via Mann Whitney U test.

The studied stem cell marker was expressed in
the tissue samples of all patients with a relatively
high variability. The percentage of NOTCHI1+
stem cells ranged between 0.03% and 0.33% with
a median of 0.11% in the adenomyosis lesions
and between 0.08% and 28.70% with a median of
1.93% in the endometriosis lesions.

The mean percentage of NOTCHI1+ stem cells
was significantly higher in endometriosis
lesions compared to the adenomyosis lesions
(5.94£8.73% VS. 0.12+0.09%, respectively,
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nensT Ha NOTCHI1-m1o3uTnBHUTE CTBOJIOBU KJIETKMU
e 3Ha4YMTeIHO IIO-BUCOK IIpM CiIydauTe C MHIIV3U-
oHHa eHnomMeTpmosa (11.49%, 6.02+16.97%) B cpaBHe-
HMe C oBapua/lHa U TyOapHa eHpoMerpuosa (1.16%,
0.25+14.22%, p=0.009), nHTeCTMHAIHA €HIOMeTPHO3a
(3.30%, 2.26+28.70%, p=0.006) 1 mTOBBPXHOCTHA IIEPU-
ToHeastHa eHoMerpuosa (0.13%, 0.08+0.17%, p<0.001).

PesynTaruTte OoT TOBa IpoydBaHe MOIKpEIST CXBa-
IIaHEeTO, Ye eH/joMeTpuro3ara 1 ajieHoMuo3aTa uMaT
pasimuHa eTtuosiorvid. EHiomeTprosara mM3miexia e
CBBp3aHa CbC 3HaUMUTeIHO o-rossiM Oport NOTCHI1+
CTBOJIOBU KJIeTKM. Ta3u KOHCTaTaIms Moxe o0pe 11a
00siCHY HIosIBaTa Ha eHIOMeTpHaIHa ThKaH, 0COOeHO
B CJlydauTe C OTJaJledeHN JIoKamsanuu. ExTormu-
Hara AudepeHIIaIs Ha CTBOJIOBUTE KJIETKV MOXKe
Jla ToBefie J10 MosiBaTa Ha eHJ0MeTPHo3a, JTOKaTO TP
aZleHOMMO3aTa ToBa BepOsITHO He e TaKa.

p=0.001). Moreover, the proportion of NOTCH1-
positive stem cells was significantly higher in
cases with incisional endometriosis (11.49%,
6.02+16.97%) in comparison with ovarian
and tubal endometriosis (1.16%, 0.25+14.22%,
p=0.009), intestinal endometriosis (3.30%,
2.26+28.70%, p=0.006), and superficial peritoneal
endometriosis (0.13%, 0.08+0.17%, p<0.001).

The results from this study support the notion
that endometriosis and adenomyosis have
distinct etiology. Endometriosis appears to be
associated with significantly more NOTCHI1+
stem cells. This finding may well explain the
appearance of endometrial tissue especially
in cases with distant localizations. Ectopic
differentiation of stem cells may give rise to
endometriosis, while that is likely not the case
in adenomyosis.

BPB3KU MEXY CTBOJIOBUTE KJIETK 1 MAKPO®ATUTE
B CPEJHOCEKPETOPHATA ®A3A HA EHIOMETPUYMA
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2 Kamedpa ,, Kaemsuna 6uosoeus u ouosoeus na pasbumuemo”, buosoeuuecku gpaxysmem,
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ASSOCIATIONS BETWEEN STEM CELLS AND MACROPHAGES
IN THE MID-SECRETORY ENDOMETRIUM

R. Ganeva ', D. Parvanov !, N. Vidolova !, M. Ruseva !, M. Handzhiyska *,
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* ABmop xopecnondenm: rum.ganeva@gmail.com

Katouobu oymu: eamomeTpnyM, CpemHOCEKpeTOpHa
dasa, Makpodarm, CTBOIIOBY KIIETKI

CrpomaTa Ha eHIOMETpUyMa IIPU YoBeKa CHIBPXKa
ompenesleHy TWUIIOBE CTBOJIOBM  KJIETKM, KaTo
NOTCH1-mosurvBaM 1 CD117-1103UTUBHM CTBOJIOBMA
KJIETKM, KOMUTO Ca OT CHIIIeCTBEHO 3HadeHVIe 3a Iepu-
OOMYHATa pereHepamysi Ha Markata. OcBeH posisita
VIM B TBKaHHOTO peMofe/VipaHe, ce IIpearionara, e
Te MMaT VMMYHOMOLYJIVWpPAIIO ¥ IIPOTMBOBB3IIAIIN-
TEeJTHO BB3IEVICTBYIE BBPXY KOMIIOHEHTWTe Ha MMYH-
Hara cvcreMa. EOvH OT OCHOBHWMTE KOMIIOHEHTV Ha
VIMyHHWTe peryyaTopy Ha eHIOMeTpiyMa II0 BpeMe
Ha cpemHOCeKpeTOpHaTa dasa Ha MeHCTPyaJTHUS
LVIKBJI € TIOMyJIalusaTa Ha MaKkpodarure. VI3BecTHO
e, Ye VIMyHOpeaKTMBHOCTTa Ha MaKpodarmre, IO
OTHOIIIEHVIe Ha CeKpelmsaTa Ha IIPO- VI IIPOTUBOBB3-
HaJIMTeTHY OUTOKMHY B eHIAOMeTpuyMa II0 BpeMe
Ha MMIUTaHTAIVIOHHMS IIPO30pelLl, € OT KITF0YOBO 3Ha-
4YeHMe 3a YCIEITHOTO VMIUIaHTVpaHe Ha eMOproHa.
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The human endometrial stroma contains certain
stem cell types, sush as NOTCH1-positive and
CD117- positive stem cells, which are essential for
the periodic uterine regeneration. Besides their
role in tissue remodeling, it has been proposed
that they exert immunomodulatory and anti-
inflammatory effect on the components of the
immune system. One of the main components
of the endometrial immune regulators during
the mid-secretory phase of the menstrual cycle
is the macrophages population. It is known that
the macrophages immunoreactivity, in terms of
pro- and anti-inflammatory cytokines secretion
in the endometrium during the implantation
window, is pivotal for the successful embryo
implantation. The association of the endometrial
stem cells with macrophages during mid-
secretory phase of the menstrual cycle is poorly
studied. The aim of this study was to find
associations between the amounts of the local

Embpuosoceus Tom 12 Knuxka 1



BppskaTa Ha eHpgoMeTpumaJIHWUTe CTBOJIOBU KJIETKU
¢ Makpodarure o BpeMe Ha CpefHaTa CeKpeTOpHa
dasa Ha MeHCTpyarHMs VKB e ¢j1abo IpoydeHa.
LlenrTa Ha ToBa HpoydBaHe € Jja ce OTKPWSAT BPb3-
KUTe MeXAy KoJjndecTBaTa Ha JIOKaJHWUTe CTBOJIO-
B KJIETKM M MaKpodarmre B CpelHOCeKpeTOpHaTa
dasa Ha eHgOMeTpUyMa IIpK HalMeHTuTe ¢ in vitro
OIlJIOXK IaHe.

Exnomerpuanum nipodu ot 107 maryenTy ¢ in vitro
OIUIOXK[IaHe ca B3eTV KaTO peJoBHa JMarHOCTMYHa
Ouoricyst 110 BpeMe Ha CpefHOCeKpeTopHaTa asa Ha
MeHcTpyaimHus 1MKb1 (LH+7). [Tpobu ot narmenTn
C VIMYHOJIOTMYHW MJIV eHIOMeTpHMasIHM I1aTOJIOr N
He ca BKJIIoueHU. 3a umeHTuduiuparne Ha CD68+
Makpodparmu, CD117+ crsosiosn kitetkn 1 NOTCHI+
CTBOJIOBM KJIETKVM BCUYKM IPOOM ca VMMYHOXVCTO-
XVMWUYHO OIIBeTeHM CBbC CHhOTBETHUTE aHTUTeJIa.
OrneHKaTa Ha IOJIOKMUTEIHO OLBeTeHWTe CTPOMasIHM
KJIETKM € M3BBbpIeHa Ype3 MUKPOCKOIICKO HalIIoze-
HVe Ha MHOXeCTBO ThKaHHM obsacTi. PesynraTute
ca IIpe[icCTaBeHM KaTo ITPOLIEHT ITOJIOKMTEJIHO OIiBe-
TeHU cTpoMatHM KileTkn. Cratuctuka: SPSS v.21.

B cpemHocekpeTopHaTa ¢pasa Ha cTpoMara Ha €HJIO-
MeTpryMa Ha M3C/IeABaHNUTe TAlVEeHTV ca OTKPUTH
0.55% (0.07-14.44%) CD68+ wmaxpodparm, 0.02% (0-
0.21%) CD117+ crBosnosn kietkn n 0.062% (0-2.1%)
NOTCHI1+ cTBOnioBu KkieTkn. KopernarmonHMST
a"aym3 Ha CrivpMaH pasKpuBa HVCKA, HO 3Ha4YMMa
ITOJIOXKMTEITHA BP'B3Ka MEXKY ITPOLIEHTHOTO ChOTHO-
meHne Ha CD68+ makpodaru n CD117+ cTBOIIOBU
xietkn (R=0.216, p=0.025), mokaro He ce HalOIOma-
Ba KOpeJlallyisl C IIPOIEHTHOTO CHOTHOIIEHME Ha
NOTCHI+ crBornosu xitetku (R=0.150, p=0.123).

B saxroueHue, HabIomaBaHaTa Kopeslallyis MeXITy
CD68+ makpodarute 11 CD117+ cTBOJIOBUTE KIIETKN
v murcaTa Ha Bpb3ka ¢ NOTCH+ cTBostoBuTe KIIeTKM
Ipejrosara Bb3MOXKHa perysalys Ha paslpepesie-
HMeTO Ha MaKpodarure B eHIOMeTpryMa OT JIOKaJl-
Hute CD117+ cTBOIOBY KJIETKM MIIV 0OpaTHOTO. Te3n
KOHCTaTallM/l IIOKa3BaT, Ye B CTpoMaTa Ha eHJoMe-
TpuUyMa CBIIIeCTByBa KOMyHWMKalus mexay CD117+
CTBOJIOBY KJIETKV M UMYHHU KJIETKM, KOSITO MOXe J1a
Ob1e cBbp3aHa ¢ pepTIINTETA U CJlefiBa Ia OBre H10-
ITHJIHUTEJTHO POy YeHa.
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stem cells and macrophages in the mid-secretory
endometrium of IVF patients.

Endometrial samples from 107 female IVF
patients were obtained as regular diagnostic
biopsy during the mid-secretory phase of
the menstrual cycle (LH+7). Samples from
patients with immunological or endometrial
pathologies were not included. For identification
of CD68+ macrophages, CD117+ stem cells
and NOTCH1+ stem cells, all samples were
immunohistochemically stained with the
respective antibodies. Evaluation of the
positively stained stromal cells was performed
by microscopic observation of multiple tissue
areas. Results were presented as percentage of
positively stained stromal cells. Statistics: SPSS
v.21.

In the mid-secretory endometrial stroma of
the studied patients 0.55% (0.07-14.44%) CD68+
macrophages, 0.02% (0-0.21%) CD117+ stem
cells and 0.062% (0-2.1%) NOTCHI1+ stem cells
were found. Spearman correlation analysis
revealed low, but significant positive relation
between CD68+ macrophages and CD117+ stem
cells percentages (R=0.216, p=0.025), while no
correlation was observed with NOTCHI1+ stem
cells percentage (R=0.150, p=0.123).

In conclusion, the observed correlation between
CD68+ macrophages and CD117+ stem cells, and
lack of relation to NOTCH+ stem cells, suggests
a possible regulation of the macrophages
endometrial distribution by the local CD117+
stem cells or vice versa. These findings
demonstrate that there is a CD117+ stem cell to
immune cell communication in the endometrial
stroma that could be associated to fertility and
should be further studied.
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ADVANTAGES OF NANOPORE SEQUENCING IN STEM CELL RESEARCH
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Jlexumsita oOxBallla 3aIl03HaBaHe C TEXHOJIOIVATA 3a
CeKBeHVpaHe OT Hall-HOBO TPeTO HOBOreHepallVIOHHO
IIOKOJIEHMe C IIBJITY ITpoYeTy, OCHOBaBallla ce Ha Ha-
HOIIOPOB AMpPeKTeH aHajIn3 B peajiHo Bpeme Ha JITHK
n PHK mosnekynn. Pasriienanmu ca npegumcTBaTa Ha
I'BJITUTE IIPOYeT 3a aHaJIM3a Ha I1eJI TPAaHCKPUIITH,
UAeHTUPUIIMPAHETO Ha eKCIIpecrpaHmUTe M30Qop-
MM, IPeBKJIIOYBAaHeTO MM, KaKTO ¥ ITpeduMCcTBaTa
apu aupekTHud aHanns Ha PHK, nossosisBai mnuen-
Tudnmpane Ha Moaudukauvy B PHK 1 ananms Ha
IMHaMMKaTa Ha CMHTe3 Ha OT/IeJITHUTEe MOJIYeKYJINA.

Pasrrienan e m aHayM3a Ha ABJITU U YITpa-IbITu
dparmentnt JIHK, ¢ enHOBpeMeHeH aHa/IM3 Ha elu-
TeHeTUYHM IIPOMeHN, KaKBaTo ca MOAMUKaIunTe
5-MeTWI-IMTO3MH ¥ 5-XMIPOKCU-MeTWUII-IIUTO3VH.
O0O00IIEHO € MPeMMYyIIeCTBOTO Ha TO3M MYJITH-
OMMKCc nonxor 3a pasdbupaneTo Ha OvortormsTa Ha
CTBOJIOBUTe KJIETKM, KaKTO M 3a TSXHOTO IIperpo-
rpammupase. ITocoueHn ca mpuMepn 3a OBP30 TUIIN-
supaHe Ha HLA c dasupane, mMmaIro sHaueHMe Ipu
OTXBBpJIHEe Ha TPaHCIUIAHTU M CHOTBETHO IIPU Cb3-
IaBaHeTo Ha OaHKVI ChC CTBOJIOBVI KJIETKIA
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The lecture covers an introduction to the
latest third-generation long-read sequencing
technology based on nanopore direct real-
time analysis of DNA and RNA molecules. The
advantages of long reads for the analysis of
whole transcripts, the identification of expressed
isoforms, their switching, as well as the
advantages of RNA direct analysis, allowing the
identification of modifications in RNA and the
analysis of the synthesis dynamics of individual
molecules are discussed.

The analysis of long and ultra-long DNA
fragments is also considered, with simultaneous
analysis of epigenetic changes such as
5-methylcytosine and 5-hydroxymethylcytosine
modifications. The advantage of this multi-omics
approach for understanding stem cell biology
as well as their reprogramming is summarized.
Examples of rapid HLA typing with phasing
relevant to transplant rejection and thus stem
cell bank creation are given.
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CBbBUTUE

Ha 4-tv1t vt 5-tn1 HoemBpu 2022 OBJIrapcKuAT HalIOHAIEH Bb3esl Ha EBpornerickaTa VHMpacTpykrypa o Tpan-
crarmonHa MepuumHa (EATPUC-beiarapust) ceBmectHo ¢ bruosnornmueckn ®akyosrrer Ha CY ,,C. KimmmenT
Oxpupckn” mposesie Hay4Ha cecrs v MHQOpMaIllMoHHa paboTHa cpellia IIOCBeTeHN Ha Hall-HOBUTe OTKPUTVS
U IIepCIIeKTUBUTe 3a IIPIIoKeHVe B MeIMIIMHaTa Ha IUTy pUIIOTeHTHUTe CTBOJIOBY KiIeTKN. TeMaTa e yHUKaII-
Ha 3a bBiirapus v npepicTaBsgHeTO 1 ey, IpoKaTa Hay4Ha OOITHOCT e CBbp3aHo ¢ yuacTreTo Ha Codpumkm
YnusepcureT 1 no-crieniaiHo bronorndecky ®dakysireT B eBpOIEVICKY IIPOeKTY 110 IIporpaMuTe XOpU30HT
2020 n Xopmsont Espomna. COuTHATa 1iMaxa 3a 11eJI [1a IIpMBJIeKaT BHUMaHMEeTO Ha Hay4HaTa OOIIIHOCT KbM
TeMara 3a IlepCOHaJIM3MpaHaTa MeIUIHa ¢ POKYC BbPXy II0CTIeIHUTe pa3paboTKy B 00J1acTTa Ha MHIYIIN-
paHuTe IUTy pUITOTeHTHN CTBOJIOBY KJIETKM, IIpeA3BIKaTesICTBaTa IIpe] TpaHC/IMpaHeTo Ha TO3V TUII U3CIIeld-
BaHWs KaKTO U CBHIIIeCBTYBall/Te IepCleKTHUBY 3a TAXHOTO MPWIOXKeHVe B MeIIHaTa.

Cecnsara na CATEJIMTEH HAYYEH CVIMIIO3MYM ,,CTBOJIOBUM KJIETKN - HOB XOPM3OHT IIPE[]
I[TEPCOHAJIM3MPAHATA MEOVIIMHA® ce cbcrost B Ayriata Ha brostoriaeckn dpaxysirer Ha 4 HOeMBpM
Py HIMPOK Iy0OJIdeH mHTepec 1 Oelte oTkputa oT nmpodecop Pocuita Konakumesa, koopauzaTop Ha VH-
OPAAKT n manmonasen aupexktop Ha EATPVIC B beiarapus. T« nmosgpasu mpuchkcTBallUTe 1 HACOUM BHU-
MaHMeTO M KbM aKTyaJIHOCTTa Ha TeMaTa, HeoOXOIMMOCTTa OT IIPOBeXXIaHe Ha Te3V1 M3CIIefIBaHd HacOueH !
KBbM II0/I00psIBaHe Ha YOBeIIKOTO 3pase. CrenyanHo Oe momuepraHa possita Ha Hammonanaatsa ITeTHa
Kapra 3a Hayunu VindpacTpykTypu 3a cb3gaBaHeTO Ha HOBYM TeXHOJIOTMYHM Bb3MOXHOCTHU B YHUBEpPCHUTe-
TuTe 1 BAH, Hagrpaxpganiy Ha HaJIM4YHMA aKageMiJyeH oTeHIIasl M Hay4dHa eKcrlepTusa B beirapus, 3a ms3-
rpaXkIlaHEeTO Ha IIsJIOCTHA HallVIOHaIHA MH(MPACTPyKTypa 3a pa3BuTye Ha HayYHMTe M3CilefIBaHs B 00J1acTTa
Ha IUIy pUIIOTeHTHUTE CTBOJIOBU KJIETKM ¥ TAXHOTO IIPWIOXKeHe B IepCcoHasIM3MpaHaTa MeguIIHa.

Ot mmMero Ha [leKaHCKOTO PBKOBOJACTBO Ha buosormueckn axyireT NpuUBeTCTBME KbM MPUCHCTBAIINTE
riofiHece goreHT JlroboMmmp 3aropues.

INo3apasuTeeH afpec ot aupekins ,Hayka” Ha MuHMCTepCcTBO Ha 00pa3soBaHMeTO 11 HayKaTa Oellre mpefi-
CTaBeH OT MMeTO Ha rocrioxxa Mwiena [JamsHoBa, Aupexrop Ha HQupekins ,Hayka” na MOH, dunancos
koopamHaTtop Ha IHOPAAKT ot HITKHI 2020-2027.

B mpericTaBsHeTO ¢ OTHEIHM JIEKIIMM ydacTBaxa yBakaBaHWM OBITapcKy eKCIIepTy, YUeHU U IHperiofjaBare-
JI C IBJITOTOAMIINIEH OINT, cper, Kouto akageMmuk Pymen ITankos (B® ma CY ,Cs. KimmenTt Oxpunckmn”),
npocpecop Iramen Tomopos (MIBMP-BAH) akamemuk Atanac Atanacos (CeBmecteH ['eHomeH LlenTsp 1pn
CY), npodecop Copen Xanpabensu (MIBVP-BAH), n-p I'eoprn Hukosnos (ML Perrpo6uomer). I'octm m m1o-
KaHeHM JIEKTOPY Ha CHMIIO3MyMa 0sixa CBeTOBHO M3BECTHIST YUeH - IIMIOHep B M3CjlefIBaHMsATa Ha CTBOJIOBI
KITETKV ¥ YOBEIIKa eMOPIOIIOris, KaKTo U IbIITOTOAMIIIEH peTakTop Ha crimcanme “Stem cells” - mpodecop
Mmopnpar Crovikosuu ot Perry6rmka Cep6ust, mpodpecop Mrop Pesuuk ot YHusepcuret , Xamaca” Vspaer,
VBITBJIHABALL JJThXHOCTTa dupekTop Ha HayuHo-mscinemosaresicknu cektop Ha MY-Bapha, mpodecop Cripo
Koncrauturos ot apMmarieprrden pakysrer Ha MY-Codusi.

ITporpamaTa BKJIIOYBAIIle JIEKIIUN B [Be HayuHM cecunt: , CTBOJIOBUTE KIIETKM - CHbBPEMEHHVI PeasTHOCTM U
[IePCIIEKTMBY 3a IpwIokeHne” 1, OMIKC TEXHOJIOTMM 3a PasBUTHETO Ha IepCOHaIM3VpaHaTa MeOuIMHA
- IIPeaM3BMKATEIICTBA M HOBU BB3MOXKHOCTI . Bsixa mpercraBenn , Brioyioriist Ha CTBOTIOBUTE KIIETKM — Pas3Bu-
Trie v nepcrektmBi” (P. [TaHkoB), , CTBOJIOBY KJIETKM B PEIIPOAYKTMBHATA CHCTEMA — IIEPCIEKTVBY B IIPIIIO-
KeHmeTo 11pu steuene Ha nadepTwmrer” (I1. Togopos); ,Human induced pluripotent stem cells - a unique
tool to study the impacts of environmental pollution on human health” (M. Crovikosuu); , Bp3moxHOCTI
3a papMaKOTepaIeBTIYHO IIOB/IVSIBAHE HA XEMOITOETIMYHY CTBOJIOBY KJIETKV IIPV XVIMMOTeparvs Ha Maivi-
raenn 3a0orgBanusa” (C. KoncranTnHoB); ,['enomuka n yoserko 3apase” (A. Aranacos); ,[Ipennmvcrsa Ha
HAHOIIOPOBO CeKBeHMpaHe B M3cirenBaHmsTa Ha cTBostosu kieTkn” (C. Xanpabensin); , IlepconanmsmpaHnaTa
MeIVIIMHA — MEAVIIVIHCKY, ITpaBHM 1 coumanam actiektn” (I. Hukosos).

Hayunwre cecry rmpeMimHaxa IIpy TOJIsIM MHTepecC OT IIPUChCTBAIIUTe B 3ajlaTa cpef], KOMUTO M3CiIeoBaTesIN OT
Hay4HU MHCTUTYT Ha BAH, yHuBepcuTeTnt m MmepuiyHcky mHCTUTYTH 0T Codmst, Bapna m [Tnosaus, mpen-
CTaBUTeJIV Ha YaCTHIS CeKTOP I10 MeJIMIIMHCKA MOJIEKYJIIpHA AVarHOCTVIKa, CTBOJIOBY VI ThKaHHY OaHKII 1 Ip.
CrieryajiHV TOCTV Ha Hay4HaTa cecyst Osixa [devisu Mopoy, ctapiy HaydeH IIporpaMeH MeHIKbp - ATMP
u VIIM mnardopmu Ha EATRIS - EBpomnericka MHMpacTpyKTypa 3a TpaHCIallMOHHA MenuiivHa, berons

Apan u Ecrep Poxpures ot IDIBELL (Bersumx MacTuTyT o briomenymmeckn Vsenepsanms) n P. -CMR[C]

(ITporpama 3a TpaHC/IAIIVOHHM M3C/IeBaHVs 10 pereHepaTyBHa MefniiHa B KaTamyHs).
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Ha 5 HoeMBpm B xoTert LllepaTor Codmst banikan 3ama Cpeners ce cbCTosS OTKpUTa MHAOPMAIIMOHHA paboTHa
cpema , EATRIS-BBJITAPVSI - KOHCOJTMOALIVA HA HALIMIOHAJIHUS VIHOPACTPYKTYPEH KA-
IMALIATET I1O TPAHCJTALIVIOHHA MEOULIMHA”. Cperata Gelite ppKOBOAEHA I MOAEpMpaHa OT Ipod.
Pocvrta Konaxunesa. IlpmcbeTBaxa BUIHM OBITApCKM M3CIIENOBATENN Cpel, KOUMTO aKaJgeMVK ATaHac ATa-
Hacos (CI'L] - CY), akagemux Pymen Ilankos (B®-CY), npod. Pagka Kenesa (MY-Codrrs), mpod. Copern
Xanpabensan (MIBVIP-BAH), mpod. Kpacummpa Tomoposa (MBVIP-BAH), mpod. AnTon Tonues (MY-Bapha)
npod. ITnamen Togopos (VMIBMP-BAH), n-p I'eopr Hukonos (ML, PerrpoOvomert), cTapim 13ciieqoBaTesIi
ot HayuHy vHCcTUTYyT Ha BAH, Kimmanka o Kimmavrana Vimysosoris ¢ Hanmonansa ctsostoBa OaHKa, IIpes-
CTaBWUTeIN Ha Hay9HV CTPYKTYPpU M MeauimHCKY MHCTUTY TN oT Coduist, Bapraa n Inosnms, mpencrasurernmn
Ha 9aCTHM CEKTOP M0 MeAMIIMHCKA MOJIeKyJIsIpHa AMarHOCTMKa, CTBOJIOBY VI ThKaHHV OaHKM KaTo , byiren”,
buoperenepanmsa” , VIH sutpo Al LlenTsp Jvmutpos” n ap.

Hevsun Mopoy mnsHece nipesenTanyst Ha TeMa, EATRIS ATMP n VIIM nimatdopmut v HOBUAT Ievi3aX Ha TpaH-
cmanmonHaTa MenvmyHa” Ha PABOTA ,, EATRIS-BBJITAPVISL - KOHCOJIMO ALV HA HALIVIOHAJIHVS
MHO®PACTPYKTYPEH KAITALIMTET B MEAVILIMHATA HA TIPEBOJJA”. bsixa mmpencraBeHn Ham-HOBVI-
Te pa3paboTkm B IuIaTdopMara 3a MHOBAaTVMBHM KileTbuHM IpoaykTn Ha EATPUC 3a xymaHHa ynorpeba
(Advanced translational medicinal product ~ATMP) m HacTOSIITTe MHUITMATUBY B ITOAKpPeIla Ha pPa3BUTe-
TO Ha CJIefBalllo ITOKOJIeHNe KIeThYHNM U TeHHM Tepanmi. 1ov doKycupa n3Ka3BaHeTO CV BbPXY IIPOeKTa
ISIDORE 3a mopmiomaraHe Ha M3C/IeIOBaTeINTe B Pa3pabOTBaHETO Ha Tepariy VI BaKCMHM 33 MHQEKIIMO3HNI
3a0o7sABaHMs, KaKTo 1 BbpXy Ham-HoBsA TpoekT CANSERYV, nopkpersi pa3paOoTBaHeTo Ha Teparmyl CPemty
pak. berre mposiBeH rossiM MHTepec OT cTpaHa Ha ObJIrapcKy M3C/IeoBaTe/ I Aa KaHAMIATCTBAT 3a JOCTBI 10
TeXHOJIOTVYHWTEe IIaTPOpMM C YCIyTH, pedyiaralu oT mpoekTturte. Hamyonamans gupexrop Ha EATRIS
npod. Pocuria Konakumesa 1 HartnonaieH koopavHarop Ha EATRIS mom. a-p 'eopru I'eopries mipencrasnxa
KarlalTeTa Ha HallMOHATHMTe MHQPaTCPYKTypu 1 gevHocTnTe 1o y4actie B ripoekta EATRIS-Plus mmart
3a 11eJ1 pas3BUTVe U YKpellBaHe Ha HallOHaTHaTa .MH@PacTPyKTypa 10 TpaHCIalVIOHHA U IIepCOHaIV3IpaHa
menyaiyHa. [IpoexTsT TRANSTEM: ERA Chair in Translational Stem Cell Biology xbM Menvmyacku YHMBep-
cuTeT - BapHa Gerrre mipenicraseH ot ripod. AuToH ToHdYes.

berrte mpencraseHa n HoBodmHaHCHpaHMAT mpoekT (2022-2026) CA21151 ,HAPLO-iPS: TEHEPVIPAHE HA
YOBEILKNM MHAOYLMPAHN TUTYPUITOTEHTHNM CTBOJIOBI KJIETKM OT HAPLO-CEJIEKTVPAHI
ITPOBI OT KPBB OT ITbITHA BPBB” mo porpama COST, B xomro Codpurickm YHUBEPCUTET e OBIrapcKm
HapTHBOP U KoopauHatop. berons Apan 1 Ecrep Pomgpures or Bogelnus LeHTbp Ha akuysATa B bapcesiona
IIpeicTaBMXa IIOAPOOHO PasIIHM aCIIeKTV Ha IIpoeKTa ¥ BB3MOXHOCTUTE 3a IIPUCheIVHSIBaHe Ha Obarap-
CKM YYaCTHUIIV B YHVKaIHaTa EBporericka Mpexa. bsixa o6chIeHn BE3MOKHOCTY 3a HAIIVIOHATHO ChTPYAHM-
9eCTBO VI TIEPCHEKTMBY 3a HOBU ITAPTHBOPCTBA.

AbBcTpakTiTe Ha HAKOM OT IIpe3eHTaluuTe CMe IMy0JIMKyBali B HACTOSAIIOTO M3/IaHue, a roBede MHQpOpMa-
oMl 3a MHUIMATUBUTe opradmsupany or Harmonamaarta VMudpacrpykrypa VIHOPAAKT ot HITKHI n
EATPVC - beirapus, mocserenn Ha KimvenTosn mam 2022 B buonormaeckms dpakysrer Ha CY , Cs. KimivenT
Oxpunckn” v opyTv cbOMTIS MOXKeTe a IIpocileanTe Ha nHKa: http:/ /biofac.info/sss.php
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NM3UCKBAHW KbM ABTO

Crmcanme “EMOpuorniornsa” e croenmammsypaHO Hay4HO M3[aHMe Ha bbirapcka
Aconmarys rio PemponykrusHa Yosemka EMGpuonoris (BAPYE). B Hero morar ma
ObgaT myOIMKyBaHM OPWUIMHAJIHM Hay4HM CcTaTuM M 0030pm B obsiacTra Ha
eKCIlepyIMeHTaJIHaTa M KIVMHWYHA eMOpPMoIoris 1 acucTpaHaTa perpoayKIIs.
Kpatkure mpegsapurestHy choOIIeHMs, IyOIMKyBaHM B TOBa CIVICaHIMe, MOTaT B
IIOCTIeZICTBYIE [1a OBbIIaT OTIIeYaTBaHV B pasrbpHAT BUIL 1 B APy HAyYHM CIIVICAHVIS.

Matepuanmite ciiefBa fa ObaatT IpeacTaBIHM €IMHCTBEHO Ha eJIeKTPOHEeH HOCUTEIL.
KesaTeTHO e TeKCTBT Ha CTaTUWTe Ja He HajBuIiIasa 6 crpaHmiy dopMar A4 ipu
pa3Mep Ha mpudTa 12 1 paspsnka 1 pen. [IperroppruBame wrocTpalmnTe Ja He ca
IoBeue OT 4, [1a ca BKJIIOUEHN B TeKCTa Ha olpefesleHNTe OT aBTopa MecTa 1 [a ca ¢
MaKCMMaJTHO BVCOKa pasfesnTesTHa Crtoco0HoCT (popmar .tiff vt .eps).

CraTmmre clefBa 1a ChIbPKAT Ha OBJITapCKN 1 aHIJIMVICKY e3VIK - 3aryIaBiie, IMeHa
1 MecTtopabora Ha aBTopure M pe3foMe. OCHOBHUST TEeKCT cjlefBa Aa Obe
IIpaBMJIHO CTPYKTypMpaH M Ja CbObpXKa CJIeJHWUTe pasaein: BbBedeHUe,
MaTepuaIit M MeTOAM, pe3yJITaTi ¥ OOChXIaHe, JINTepaTypHI M3TOUYHMUIIN, apec
3a KopecrmoHgeHnms. CIMCBKBT Ha W3IIOJI3BaHATa JMTepaTypa Aa Obae B
CTaHIapTeH dpopmaT (aBTOpM, HaMMeHOBaHMe Ha CTaTuATa, U3aHue, Fo[yHa, TOM,
Opoit, ctpanuum) 1 ga He Haxgsumasa 20 aBTOpa, HogpeldeHM IIO peda Ha
LUTUpPaHMsITa B TeKCTa.

Bcuukm M3IIpaTed MaTepnain IIogjieXXaT Ha peneHsnid oOT CTpaHa Ha
penakKMOHHAaTa KOJIET VS, KaTO MOoraT 1a 6’bﬂ;aT BPpbIIIaHM HAa aBTOPUTE 3a KOPEKL VA
" uopa60TKa I 1a 6’bI[aT OTKa3BaHW 3a HYGJ'II/IKaLH/IFL

Hyﬁ/luxygaﬂume mamepuaiu ca AUYHU MHEHUA HA aﬂmopume u cnucavuemo He HOcCU

omeo@opuocm 3a MAXHOMO cadapmauue.
3a noBeue ungpopmayusn u usnpaujane Ha MAMepUaAIU:

beiarapcka Aconmanys o PermponykrusHa Yoserika EMOpuomnorns (BAPYE),
rp. Codns 1606, yi1. “Koucrantnn Mpeuex” Ne 17.

E-mail: gnikolov@yahoo.com
plamen.ivf@gmail.com

Ten.: 088 870 3786 (o-p I'. Huxosios)
088 821 7095 (I1. Tomopos)
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