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CEHNAPAIIUA, KYJBTUBUPOBAHUE U ®EHOTUIIMPOBAHUE
CTBOJIOBBIX KJIETOK ITYIIOBUHHOM KPOBU
(Hay4HO-IpOM3BOICTBEHHOE MPEANPUATHE «AHTUTECH)

B cmamve npusoosamcs Oanmble NO OnpedeneHur0 ONMUMANbHBIX YCIOBULl  cenapayuu U
KYIbMUBUPOBAHUIO CMBONIOBbIX — KIEMOK NYHOGUHHOU Kpoeu. Ilpusedenvl Oanmvle NoO IKCHAHCUU
2eMONOIMUNECKUX CGOJI0BLIX KIEeMOK HYNOGUHHOU KPOGU NPU KYIbMUBUPOBAHUU IR Vilro.

ITynoeunnas kpoBb (IIK) - meHHBI MCTOYHHMK CTBOJIOBHIX KJIETOK. KpOBB 3Ta COAEPKUT HEMAIo
CTBOJIOBBIX KIJIETOK, B OCHOBHOM KPOBETBOPHBIX "MIpeANIecTBEHHUKOB". O0JIACThIO IPIMEHEHUS CTBOJIOBBIX
kaerok [1IK B MeaunuHe siBIsieTcss B OCHOBHOM TeMarojIorHs (JieueHHe pasHbIX (opM Jieliko30B), Haubosee
IMpPOKasi, TI0 CPAaBHEHHIO C JPYTMMU O0OJAcTAMH MEOUIHHBI JluaepaMu TO KOJHYECTBY €KETOMHBIX
tpanciutantanuit 11K seistorest Anonwns, u CIIA, rie mojloBUHA TpaHCIUIAHTAIMKA y ETEH TMPUXOIUTCS Ha
ITK, a y B3pOCIBIX MalMeHTOB ATOT MoKa3aTenb qocturaet 20% [1].

[lo pamHbIM psima aBTopoB, B mepuond ¢ 1993 mo 2007 rom Obuto BemomHeHo 8000-9000
tpanciutantanuii [1K[2]. O6mee koiamuecTBO 3aMOpOKeHHBIX 00pas3noB coctaBisieT 350-400 teicsy B 35
Oankax 21 crpans [3]. UX KOIHYECTBO ¢ KaXKIIBIM TOJOM PACTET, 3TO CBSI3aHO CO CICIYIONTUMH (HaKTOPaMHU:

- OTCYTCTBHE 3THYECKUX MpobaeM npumenenus [1K B kimnHuueckol mpakTHKe;

- mpocrtas npouenypa 3adopa I1K, He HaHOCAIIAsA Bpe HOBOPOXKICHHOMY;

- TIPEeNMYyIIIeCTBa HEPOICTBEHHON TpaHcIaHTanuy kietok I1K mo cpaBHeHHWIO ¢ KiIeTKaMH KOCTHOTO
MO3ra;

- mocTynHocTh 06pasios [1K.

Bwmecre ¢ TeM, IpUHIUMHAAIBHBIM HETIOCTATKOM ITYIOBHHHOW KPOBH MOXXHO CUHTATh, TIPEXKJIE BCETO,
Majoe KOJIMYECTBO CTBOJIOBBIX KJIETOK, IOJIy4aeMBIX MPH €AMHUYHOHN 3arotoBke [4]. IloTepm kieToyHOH
Macchl B TIpoLiecce cenapannu, KpHOKOHCEPBUPOBAHNUS, PA3MOPaKUBAHUS U TECTUPOBAHUS IJIs1 IyTTOBUHHON
KpOBH TaKue MOTEPH KIETOK MOTYT NMPUBOIUTH K BOSHHUKHOBEHHIO HECOCTOSTENILHOCTH TPaHCIUIAHTATA U
peuuarBa OCHOBHOTO 3a0oJieBaHMs TIpU Iepecankax. PemieHHeM JTaHHOW mpoOiIeMbl MOXKeET OBITh
ONITUMM3ALUS METOJIOB CEeTapalliy U KyJIbTHBUPOBAHKE CTBOJIOBBIX KJIETOK MYyTIOBHHHOW KPOBH in Vitro.

Lenpro maHHOW pabOTHI SBISETCS OMpPEEIIEHHE ONTUMAIBHBIX YCIOBHH CEMapalydyd U YBEITUYCHUE
COJIEpKaHsI CTBOJIOBBIX KJIIETOK TIOCPEICTBOM IMPEIBAPUTEIHHOTO KyJIbTUBUPOBAHUS in Vitro.

MarepuaJjbl 1 METOABI

OO0pa3upl MyMOBHHHOW KpOBH OBUTM MOJYYeHBl OT MAalMEHTOK HaydyHoro neHTpa THHEKOJOTHH,
aKyIIepcTBa U MEPUHATOJIOTHH TIOCIE CPOUHBIX pomoB. OOBEM MOITYYEHHOH MyTTOBHHHON KPOBH B CpEIHEM
BapbupoBan ot 20 0 110 cm’. Cpok ot MomenTa 3a6opa IIK 110 ee 06pabOTKM cOCTaBUI 5-8 4acoB.

Cenapauuto [1K npoBoanIn 4eTHIPbMSI METOIAMH:

1. cenmaparus 1K ¢ pacTBOpoM MNONUIIIOKMHA B pa3BeaeHuu 1:1;

2. pasnenenwne xietok [1K B rpaguente duxona (p = 1,077);

3. cenapanus [IK ¢ 3% pacTBopoM xenaTuHa;

4. obpaboTka I1K nmm3upyrommm pacTBOPOM XJIOPUCTOTO aMMOHUS B TeueHue 10-15 muH.

KommgectBennsiii yuet simpocoaepxkanux (ICK) u Mmononykieapasix kietok (MHK) B mynoBuHHON
KPOBH JI0 U TIOcJie 00pabOTKH MPOBOIWIN HA aBTOMaTHYECKOM reMarromerpe. OnpeesieHre mpoIreHTHOTO
conepkanust remonodTudeckux cTBONOBBIX KieTok (I'CK), meuennsix mo CD 34, CD 38+ u CD 45+
MIPOBOAMIIN HA MpoTouHoM mutoduryomerpe BD. KonmuecTBeHHbIH yueTr u (eHOTHITMPOBaHUE CTBOJIOBBIX
kierok [IK mpoBoawiu cOBMECTHO ¢ coTpyaHukamu Jjabopatopuu «llutonorunm» Hayunoro ieHTpa
TUHEKOJIOTHH, aKymepcTsa u nepunatosoruu PK (3aB. nab. 1.6.H. npodeccop B.C. Tonmauer, CHC, k.0.H.
Kynpuna H.O.): Bcem M BeIpakaro CBOIO CepAeUHYIO 01aroJlapHOCTh 3a MOMOIIIb B pabore.

KyneruBupoBanue cTBOJOBRIX KieTok [IK mpoBommimm B KyabTypanbHBIX ¢uiakonax T-25 Canted
Neck, IWAKI. Ins kyasruBupoBanus kierok [1K ucrmonszoBamu cpenst Mrma MEM anbda ¢ 20% mnasmel
MK (IIK) umu cpenst mesencult (StemCell Technologies Inc). Knerkn mHKyOHpoBau mpu TeMieparype
37°C B CO,-unky6atope. B kauecTBe HHrHOHTOpa AHbdOEPEHIIPOBKH CTBOIOBIX KiIeTok ITK HCIomb30Bau
nefikemMuto MHrHOHpyromuit dakrop (JIu-paxtop) B KoHieHTpamuu 500 em/em’ [l KyIbTHBHPOBAHHS
kietok [IK umcrnosnp3oBaii  OCHOBHOM ayTOJOTMUYHYIO IUIa3My 3a HCKJIIOYEHHEM TeX CilydaeB, Korjaa
3arotaBnuBanin Manblii o0beM [IK. B atux ciywasx wucnonp3oBanm — amnoreHnyro mmiazmy [IK. s
MTOJTyYeHUS] [UTOJIOTHIECKHUX IPETapaToB MOHOCIOW KJIETOK (PHKCHPOBAIM METAHOJIOM M OKPAIIWBAIHA TIO
I'mm3a.




Pe3yabTaThl M UX 00Cy:KIEeHUE

KonmugectBennsiii yaer SICK m MHK nymoBuHHOW KpOBHM MHPOBOAWIN 1O W IOCIE CEHapaiivi.
Pesynbrare! nccieoBanuii npeaCcTaBieHbI B Ta0uIe 1.

Kax BumHO U3 Tabmuiel 1 Hanbosee ONTUMATEHBIM METOJIOM CETIapaIiii ITyTIOBHHHON KPOBH SBIISIETCS
pasnmeneHue B rpamueHte ¢Quxonma. B aToM ciayuae HaOmromaeTcs HaWOONBIIWN IPOIEHT BBIXOA
SIAPOCOJCPKAIMX M MOHOHYKIeapHbIXx KieToKk. Cemapanus I[IK ¢ DONUIIIOKMHOM NPUBOAMUT K
3HauuTeIbHON moTepu kieTok. Cemapauus ¢ 3% pacTBOpPOM >KeNaTHHA NAaeT CXOIHBIM pe3ydbTar ¢
rpamgueHTOM (DHKOJIa, HO B 3TOM CIly4ae HE IMPOUCXOIUT ITOJHOW OYHUCTKUA CYCIICH3MHM OT IPUTPOIUTOB,
KOTOpBIC NPEMATCTBYIOT KyJlIbTUBUpOBaHUIO KieTok ITK. OOpaboTka JTU3UPYIONIUM PACTBOPOM IPUBOIMT K
TIOJTHOM OYHCTKE CYCIICH3HH OT IPUTPOIIMTOB, HO TOBPEXKIaeT MEMOPAHBI KIIETOK, YTO YMEHBINAET aAre3UI0
KJIETOK Ha TOJIOKKY.

Tabémmua 1 - Onpenenenne konndectsa SICK u MHK B cycnieH3nn kneTok MynOBHHHOW KpPOBHU JI0 U MOCTIE
cernapanuu

OcHOBHBIE SICK B OO6mmii Berxon | IlpomeHT MHK B OO0 IIpouent
napameTpbl obpasme X SICK BBIXOJ1a obpasne X BBIXO]I BBIXOJA
10% e’ X10*kreTok % 10% em’® MHK %
X10%knero
K

Mo cenapanuu 16,5+0,2 11,55+0,2 100 7,4+0,1 5,18+0,1 100
Cemapanus ¢ 3%
pacTBOpoM 7,8+0,1 5,4+0,1 46,75 4,6+0,1 3,240,1 61,77
JKeIaTHHa
Cenapauus ¢
pacTBOpoM 3,4+0,2 2,38+0,2 20,6 1,8+0,2 1,26+0,2 24,32
MOJIUTIIOKMHA
Paznenenue B
TpaaueHTe 12,43+0,3 8,7+0,3 75,35 4,94+0,2 3,43+0,2 66,21
¢buKona
Oo6paborka [IK
JTU3UPYIOLIUM 12,75+1,5 9,5+0,8 82,25 4,6+0,5 3,0+0,7 57,91
pacTBOpOM

CrnenyiommM 3TarioM Hamedl paboTel OBLIO ompenenieHHe  Hauboyiee ONTUMANBHBIX YCIOBHM
KyJbTUBUPOBAHUsI KJIETOK ITyMOBHHHOW KpoBH in vitro.Knetku 1K mocne cemapauuu B rpaguente Gpuxoa
KyJNbTHBHpOBATH Ha cpene Mrna MEM anba Momuduxamus ¢ 20% ITIK u 500 ex/ cm® em® JIM-¢akropa. B
KadecTBE CPaBHUTEIBHON Cpensl ucmoib3oBanu cpexy mesencult (StemCell Technologies Inc). PesynasTaTs
HCCTICIOBAHNM MIPEACTABICHEI B TAOIHUIIE 2.

Tabauna 2 - KynTsTHBHPOBaHUS CTBOJIOBBIX KJIETOK ITyTIOBHHHON KPOBH in Vitro

OcHoBHbIE YciioBUS KyJIBTUBUPOBAHMSI KJICTOK IIYIIOBUHHOH KpOBH
MoKa3aTesu MEM (a)+ 20% IIIIK + 500 en/cm JIU- Cpena mesencult
¢axTopa
[IpukpenieHne KIeTok (Jacel) 24-48 24-48
O0pazoBaHue KOJIOHUH (CyTKH) 5-6 3-4
O06pa3oBaHNE MOHOCIIOS 10-12 8-10
(cyTKn)

Kak BugHO 13 Tabnwb! 2 KynsTUBHpOBaHUe cTBOJOBEIX KieTok [1K Ha cpene Urima MEM (a) ¢ 20%
MIIK u 500 ex/cm’ JIM-pakTopa MMeeT CXOIHYIO KapTHHY ¢ KyJbTHBHPOBaHHEM Ha cpeae mesencult.
HaGmonaeTcs nuibs HeOOJIBIIIOE OTCTABAaHUE B CPOKAX 00pa30BaHUS KOJOHUN M MOHOCIOSI.

s onpeneneHus MPOIEHTa TeMOIMOITHIECKUX CTBOJIOBBIX KJIETOK B KYJbTYpe ITyNOBHHHOW KPOBH,
BRIpaIeHHOM Ha cpene Mrma MEM (a)+ 20% SIIK u JIn-daxropa (500 ex/ cm’), Hamu Gblia HpoBeicHa
MpoTOYHAs mUTOMETpHsl KiieTok Ha Mapkepbl CD 34+, CD 38+ wu CD 45+. Pe3ynbTaTsl IpeACTaBICHE B
tabmuiie 3.



Ha ocHoBaHWM TONy4YeHHBIX PE3yJBTATOB MOXHO CJAETaTh BBIBOJ, YTO KYJIBTHBHPOBAHWE KIETOK
IIyNOBMHHON KpoBH Ha cpene Mrma MEM (o)+ 20% SIIK u JIn-dakropa (500 em/cm’), NpHBOIMT K
3HAYUTENIFHOMY YBEIMYCHHUIO MPOLCHTa TeMOIO3THUECKNX KieToK. KpartHocThs skcmancuu CD 34+kierok
nmocturaeT 4,4 pasza, CD 38+ B 4,38 pa3a, HanOOJIBITYI0 KPaTHOCTh dKCMaHCHU mocturator CD 45+ kimetku B
11,4 paza.

TaﬁJmua 3 - PG3YJ'H>T3.TLI KOJWYCCTBCHHOI'O y4€Ta I'CMATOIMMOSTUYCCKUX CTBOJIOBBIX KIICTOK Hyr[OBHHHOfI

KpPOBH JI0 U TIOCIIe KYJIbTUBHPOBAHMS in Vitro

OcCHOBHBbIE TapaMeTpsl O0uiee KOTMIECTBO KomuuectBo KomnuectBo | Konmnuectso CD45+
xierok X10° CD34+ xnerox | CD38+ kierTok xierox X10°
X10° X10’
[Tocne cenmaparuu 5,6+0,5 15,8+0,2 9,5+0,5 3,24+0,4
[Tocne KyJIbTUBUPOBAHUS 45,8+2,9 69,7+2,3 41,5+£2,5 36,5+2,7
KpatHocTs 3kcnancuu 8,3+1,2 4,40+0,5 4,38+0,6 11,40 £0,4

OcCHOBHasi Macca KJIETOK B KyJIbType MpPEICTaBJicHA TEMOMOATHYSCKUMH CTBOJIOBBIMH  KJIETKaMHU.
[IpenmMy1iecTBOM JTAaHHOTO METOJA SIBJISCTCS TO, YTO MPH KYJIbTHBHPOBAHWU HUCIOJIB3YyEeTCS B OCHOBHOM
ayTOJIOTHMYHAs  ITUIa3Ma, 4YTO TIOJHOCTBIO HCKJIFOYaeT BO3MOXKHOCTh KOHTamMHHaruu obpasma  [IK
BO30YIUTEISIMH Pa3IMYHBIX 3a00JICBaHU.
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Pucynok 1 - 10 cyrounas KkynpTypa knerok 11K

Takum 00pa3oM, ONTUMAIBLHBIM YCIOBHEM KYJIbTHBHPOBAHHS KJIETOK IYMOBHHHON KPOBH YeJOBEKa
sBisieTcst KynbruBupoBanne B CO,-mHKyOaTope, Hcmonb3ys B kagectBe cpeasl Urma MEM (a)+ 20% IIIK
u 500 ewem’ JIU-dakropa, UTO TO3BONMIO MONYYHTh MOHOCHOH Ha 10-12 CYTKH KyIbTHBHPOBAHHSL.
KynpTrBHpOBaHUE PUBOANIIO K TOTYUYEHHUIO KYIBTYP, COCTOSIINX W3 YATUHEHHBIX ACHATPUTHBIX KIETOK U
SIUTENHONIOAO0HBIX KJIETOK B COOTBETCTBHH C pucyHKOoM 1 . Kymbrypsel kierok IIK B OoCHOBHOM ObLTH
MPeICTaBICHBl KIETKaMU JIMMQPOUUTApHOTo psiia. TakuMm oOpa3zoM, TpU KyJdbTHBHUpoBaHue kKieTok [IK
MOYHO HCIIO/Ib30BaTh MeHee jJoporyio cpeay Mrma MEM (a)+ 20% SIIK u JIn-daxropa (500 en/ cv’) u
MIOJTyYUTh KYJIBTYPY CTBOJIOBBIX KIIETOK ITyTTOBUHHOW KPOBH.
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Ty:XbIpbIM
Kinnik xaHbl )acymianapbiH GUKOI TpaJueHTiH e OOl aldy oJapabl apbl Kapai in vitro karmaaibIHIa
ecipyre THiMmi omic Ooneim TaObuTanel. KiHAIK KaHBI >KacyIIaNaphIHBIH OCiHAEpiH (HEHOTHNTCHIIPY
FeMOIO3TUKANBIK JIHJIK JKacyllalap IblH SKCIAaHCHSIChIHA SKEJIII COKThIPAIbI.




Summary
Division the cells of blood cords in gradient ficolls is an most optimum method for the further
cultivation in vitro. Phenotyping cultures of the cells of blood cords shows the expantion a hemopoietic stem
cells.
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THE PHENOMENON OF APOMIXIS IN SOME MONOCOTYLEDONES
(Institute of Plant Biology and Biotechnology)

In present article a short review of apomixis in Poaceae family and the description of the recent
advances in the molecular and genetic characterization of apomicts has been done and apomixis using for
breeding,,biotechnology and gene engineering purposes.

Apomixis is an asexual mode of reproduction in which an ovule develops into a seed without
involving meiosis and fertilization. It is now used synonymously with ‘agamospermy’ meaning asexual
reproduction by seeds or seed apomixes. This mode of reproduction is reported in more than 400 species
belonging to 40 families [1].

For many years, apomixis was studied only by a small group of interested botanists and plant breeders.
However, because of its tremendous potential for agriculture:rapid development of new hybrid varieties,
economic hybrid seed production, propagation of hybrid seed, resistance against pathogens, handling
propagation material.

In this case apomixis research has attracted much more attention during the last few years. If apomixis
could be introduced into sexual crops, it would greatly simplify breeding schemes and allow the fixation of
any genotype, including that of F1 hybrids. Apomixis technology could play a major role in feeding the
growing population of our planet provided that it will be freely accessible to all users, especially resource-
poor farmers in developing countries, requiring innovative approaches for technology generation, patenting,
and licensing.

Current apomixis research focuses on elucidating the genetic basis and molecular mechanisms that
control apomictic reproduction. Two major complementary approaches are being pursued: first, to identify
genes controlling individual elements of apomixis in well-defined sexual model species and second, to
unravel the genetic control of apomixis in natural apomicts. For nearly two decades, the genetic control of
apomixis had been elucidated in very few species. Recently, however, inheritance studies for several natural
apomicts have been published that shed new light on the genetic control of this important developmental
process [2].

Phenomenon of apomixis

In sexual reproduction meiosis reduces the chromosome number of the megaspore mother cell to form
reduced megaspores, one of which develops into an embryo sac containing the female gamete (the egg cell).
In most plants these embryo sacs have eight nuclei and are described as Polygonum type The fusion of two
unique haploid gametes, derived from the random assortment of the genetic material occurring during
meiosis, results in the generation of diploid and genetically diverse progenies. In contrast, in apomictic
reproduction, the embryo develops autonomously an unreduced cell having the same set of maternal
chromosomes and giving rise to plants that are clones of the mother plant [2].

Apomictic plants are the result of either one of two types of development, sporophytic or gametophytic.
In sporophytic apomixis or adventitious embryony, embryos are formed directly from unreduced cells of the
nucellus, or inner integument, while the developmental pathway of meiotic embryo sac is maintained.
Gametophytic apomixis is characterized by apomeiosis. Meiosis is either altered or totally bypassed, and as a
consequence, an unreduced female gametophyte, or embryo sac, is formed. There is no fusion of male
and female gametes and the egg cell develops autonomously, by parthenogenesis, generating an embryo that
keeps the same set of maternal chromosomes. Apospory and diplospory are different types of gametophytic
apomixes. In diplospory, the megaspore mother cell bypasses or fails to achieve meiosis, but through mitoses
forms an embryo sac with all unreduced cells distributed as in the meiotic embryo sac of the Polygonum
type. In this case, the sexual process is completely compromised. In apospory some nucellar cells, called
aposporous initials enter in mitosis directly and unreduced embryo sacs are formed. Sexuality and apospory
can occur simultaneously in the same ovule. If fertilization of the central cell is necessary to form the
endosperm, the system is regarded as pseudogamous, if not, it is autonomous [3].




