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M KaK OHH COOTHOCATCS CO CTPYKTYPOil XpPOMATHHA B T1OCIIE/I-
HHX, OCTAETCsI OTKPHITHIM.

Undysopun sBsiores yao6HOH MoaenbHOH CHCTEMOI
ZUIsl BBIACHEHHA 3THX Bonpoco. Kaxas kinerka undysopwuit
COAEPHHUT OJTHOBPEMEHHO $/Ipa JIByX THIIOB — TPAHCKPHII-
LMOHHOHEAKTHBHbIE, MEJKHE IeHepaTHBHbIC sAApa (MHKPO-
HyKJIyChbl) M (00BIYHO 071HO) GOJIBIIOE MOIMIIOHIHOE aK-
THBHOE COMAaTHYECKoe A1po (Makpouykieyc). Bee mecneno-
BaHHbIE K HACTOAMEMY BpeMEHH HHQY30PHH MOKHO
Pa3enuTh Ha aBe OONbIIME IPYIbI: BU/bL, TI€ TEHOM MaK-
poHykiieycoB npezcrasien monekyiaamu JIHK rersoro pas-
mepa (0.5—25 1. 1. 1) u JIHK pasmMepom B HeCKOJIBKO CO-
TeH T. . H. (JIHK cy6xpomocomuoro pasmepa). B nanHoii
pabote ucceoBaHus NIPOBOAMIN Ha HH(Y30pHAX Parame-
cium tetraurelia, KoTopas OTHOCHTCS K CyGXpPOMOCOMHOMY
tany  (pasmep wmonekyn JIHK wmakponykieyca 50—
800 T. . H.).

Jlns onpeniesnienust pacnpe/esieHus caiiToB perHKaLi B
MakpoHykieyce P. tetraurelia Nensiuecs KJI€TKH OTCaXKHBa-
7u B yaiky Iletpu, B kotopeie no6asmusiim BrdU uepes pas-
HBIC CPOKH T0cie jenenns. CalThl peruiMKanuy BU3yaausu-
poBanu B KoH(pokansHOM Mukpockone Leica TCS SPS ¢ mo-
MOILBIO (pIIyOpecleHTHO MeYeHHbIX anTuTes. OGHapyX)eHo,
YTO Ha BCeX CTajusX S-(hasbl CAlThI perUIMKaluK pacnpese-
JAI0TCS GONlee MM MEHee PaBHOMEPHO MO BCEMY 00beMy
MaKpoHyKJIeyca.

DNeKTPOHHO-MHKPOCKONHYECKHE JaHHbIE MOKA3BIBAIOT,
4TO XpOMAaTHH MakpoHykieyca B uHy3opusx P. tetraurelia
UMeeT BHI Tener pasmepom ~ 0.1—0.2 MKkM, paBHOMEpHO
pacripe/ie/ieHHbiX o 00beMy Makpouykieyca. [Ipu crmke-
HHH AKTHBHOCTH CTPYKTypa XPOMATHHA SApa MPaKTHYECKH
HE H3MeHsnach. [lomyueHHble pesynbTaThl OTIMYAKOTCH OT
Pe3yNbTaTOB, MNONYYEHHbIX HAMH B MPEABLIYIIHX paboTax
Ha uHy30pusx Bursaria truncatella. B nux npu ronoganuu
TeJIbLA, PACTIONOKEHHbIE B LIEHTPAJIbHOM YaCTH MAKPOHYKIIE-
yca, yBEIHYHBAIOTCS B pa3Mepe, COMMKAIOTCS U arperupyior,
B TO BpeMs Kak TeJblla Ha nepudepun MakpoHyKiIeyca 0cTa-
10Tca oHOYHbIMK. [pu 3TOM M pacnpenenenue caifToB pen-
JMKalMK B MakpoHykieyce B. truncatella Ha npoTsKEHHH
S-haser GbLIO HEpaBHOMEPHBIM: B NepU(EPHIECKOH HacTh
AIpa pacrioNararTCs PaHOPEILTMIMPYIOLIHECs TeHBI, B TO Bpe-
M KaK B HEHTPAIbHOH YaCTH ~— MO3AHOPEIUTHIUPYOIIHECS.

IomyuenHble 1aHHEIE MOTYT CBHAETENLCTBOBATH O Pas-
HOIi MPOCTPAHCTBEHHOI OPraHWU3aUMH ANEP BBICHIHX JyKa-
PHOT M COMAaTHYECKMX snep HH(y30pHii, 00yCIOBICHHOMH
Pa3IHYHON MOJIEKYJIAPHOIT OpraHu3auueii ux reromos. B ya-
CTHOCTH, ecin y Metazoa XpoMaTHH ¢ pPaHOPEILTHLMPYIO-
LMMHCA TeHAMH HaXOIHMTCS B LEHTPAIbHOM KOMIIAPTMEHTE
A7pa, TO B MaKpoHyKiieyce P. tetraurelia paHo- 1 No3aHOpen-
JIHIMPYIOIIMECs IeHbl pachpeesieHsl onee Win MeHee pas-
HOMEPHO 10 BCeMy 00beMy COMaTHYECKOTO S/Ipa.

PUBO3M/Ibl HUKOTUHAMUJIA U HHKOTI/IHOBOIZI
KHCJIOTBI — KIJIFOYEBBIE METABOJIUTHI ITYTEM
BUOCHUHTE3A NAD B KIJIETKAX YEJIOBEKA.
© B. A. Jlusunckas,' K. A. Ula6awn, K. B, Hepunoeckuu,
M. A. Xodoprosckuii,! M. Luznep,>  A. A. Hukugpopos.\-?
'HHUK «HanoGuorexnonorun», C.-Ilerep6yprekuit rocyaap-
CTBEHHbIH MONMTEXHHYECKHl yHUBepcHuTeT, veronika.livin-
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Hukorunamunanennnaunykieorun (Nicotinamide ade-
nine dinucleotide, NAD) sBasieTcsi nepeHOCYHKOM 371€KTPO-

HOB H BOZIOPO/Ia B OKUCJIUTEIBHO-BOCCTAHOBHTE:
IMAX KIIOYEBBIX MeTabonudeckux myreil. He
6b110 ycTaHoBieHo, 4to NAD TaKke sBIsSeTcs o
AUIsl HECKONBKHX CEMEHCTB PEryJIATOPHBIX Gemsosn. &
JHMPYIOIHX TAKHE KJIFOYEBBIE MPOLIECCHl B KICTES. wl
PECCHsi I'€HOB, MPABUIBHOE MPOXOXKACHHE M0 wme
uukiy, penapauus /IHK, anonros u crapenue.
Mbl€ peryisTopHbie pepmentsl AJID-pubosuarps
nonu-AJ/l®-pubosunnonumepassl,  aeaneTHIAmS
(cuprynner) 1 AJ1D-puGOMIIMKIA3H] HCMIONE:
Ka4ecTBe CyOCTpaTa M paciueruiAioT ero Ha Huke
AJID-pubo3y, MoITOMy KieTKe HEOOXOIHMO 110
Te3upoBath NAD, 4TOGBI MOMOJHATE €ro BHY TP
sarnacel. Ha cerojinsuinumii IeHb OCHOBHBIE 1My TH &
NAD onmucanbl J0CTaTOYHO XOPOIIO, OXHAKO Mams
0 B3aUMOJIEHCTBUAX MEXKY BHYTPH- H BHEKIETO
Jamu NAD u ero kimoueBbix MeTaGonHTOB. Ok
npeAmecTBeHHUKaMu cuaTe3a NAD siBisiioTcs &
(Nam), nuxorutosas kucnora (NA) u pubo3mis
muza (NR) u HukoTHHOBOI KucnoTh (NAR).
6b110 noKa3aHo, 4o Bee MetabonnTel NAD, 1062
BHEKJIETOYHYIO Cpeily, MOIEP/KHBAIOT CHHTE:
Tounoro NAD, oxnako aunykieoruast (NAD =
MoHoHykseoTuibl (NMN 1 NAMN) pacmenassores.
BeTcTBYIomMX pu6o3unoB NR u NAR, kotopsss
KJICTKY [OCPEICTBOM ONMHCAHHBIX MEPEHOCUHKOE
JI0B.
B nannoii paGore, ucnons3ys skcnepume
Ale/Ib HA OCHOBE KJIETOK MeyeHH yenoBeka HepGZ
3aiu, 4To pubosuasl NR u NAR moryT BeIxoamnTs
KJICTOK H BBICTYTIATh B POJIH NPEALIECTBEHHHKOE &
NAD B Ipyrux Kierkax, HeCnoCoOHBIX HCITOIBIC
NA. B knetkax HepG2 orcyrersyer pepment N
poiii oTBeuaer 3a cuures NAD uz NA. Ilpu
NAD n3 Nam nonasisiin HHTHGHTOpOM (epmerTs
Iocne Bpemennoii Tpanchekunn knerok HepG2
koaupytomuM  hepment NAPRT, BbokuBamn e
TPaHC(HIMPOBAHHbIE KIETKH, HO H GOIBIIMHCTSS
(GHUIMPOBAHHBIX COCEIHMX KIETOK. DTO 03HAYAST.
6omutel NAD, otimunsie ot Nam u NA, Bbixoass
(HUMPOBAHHBIX KJIETOK M BBICTYNAKOT B POJIH Mpe:
HHKOB U151 cuHTe3a NAD B HeTpancuumpoBassss
Beixoa pu6osnna NAR u3 ki1eTok B THTaTe/bHY &
noarsepxkieH Merogaom SAMP-cnekTpomerpun. O
XaHu3m obpasoBaus pu6o3unos NR u NAR B xae
BCKA HA CEroJHAIIHHUI JIeHb HeH3BeCTeH. B pams:
pabOoThI MBI IOATBEP/AMIM THIIOTE3Y O TOM, YTO 11"
5"-HykneoTHnassl yenoBeka MoryT medochopum
HoHykieotuasl NMN u NAMN c o6pazoBanues ¢
Byroumx pu6o3unoB NR u NAR. Hamu 6bu10 mos:
5'-nyKseotnzassl yenosexa CN-II u CN-II1 aedoe
10T NMN 1 NAMN in vitro u,in vivo.
Takum 06pa3om, Mbl BIIEpBBIE OIHCAIH Me:
3oBaHus pu6o3u10B NR 1 NAR B kiieTkax yenosess.
IPOIEMOHCTPHPOBAIH UX CIIOCOGHOCTH BBIXOIHTS :
KJICTOK ¥ BBICTYNIaTh B POJH MpPEAIECTBCHHHEDS
NAD B apyrux kietkax.

Hcenenosanne BBINONHEHO MPH (hUHAHCOBOM
ke Poccuiickoro ¢onna dyHmaMeHTaIbHBIX HocHe
(mpoexTsr 14-04-01765-a u 14-04-32117-mo1_a).

U3YYEHUE BJIMSAHUS HECUMMETPUYHOIC
TUJIITUJPASUHA HA CTPYKTYPY CHUHAIT
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KocMuYecKas HHIYCTPHS, CTPEMUTEIILHO Pa3BHBAIOIIAs-
& HOC/Ie/IHHE JIECATHIICTHS, CTIOCOOCTBYET MOSBICHHIO HO-
IKOJIOrMYECKH OMACHBIX (JAKTOPOB, HEraTHBHO BIIHSAIO-
% Ha COCTOSIHHE OKPYIKAIOIIEil CPeJibl U 3710POBbE YLIIOBE-
Pe3yabTaThl POCCHHCKUX M KA3aXCTAHCKMX KOMILIEKCHBIX
“BeIHIHOHHBIX PabOT Ha MeCTax MajieHusi OCTATOYHBIX Ha-
KOCMHYECKHX PaKeT CBHICTEIbCTBYIOT O HATHYHH KOM-
A PAKeTHOTO TOILUTHBA HECHMMMETPHUYHOIO AMMETHII-
spasuna (HZAMI, renTun) U npoayKTOB €ro OKHCICHHS B
s, BOJIC U PACTEHMSX B KOHLICHTPALMSIX, MPEBBILIAIIIHX
[ToaTOMyY BCECTOpPOHHEE H3y4UEHHE BIMSHHS JAHHOIO
“#00HOTHKA HAa OPTaHHU3M TPEICTABIACT HECOMHEHHYIO aK-
ABHOCTb.

Llenbi0 HACTOSIIETO HCCIIEIOBAHMS SBHIOCH H3y4eHHE
ssotokcndeckoro aeiictBus HJIMIT Ha cuHanToHEeMHBIH
mueke (CK) nmonoBeix KiaeTok. OOBEKTOM HCCIIe10BaHUs
CTHCh caMIlbl 1a0opaTopHbIX Mblmeii iuHEn BALB/cYwal
sospacte 3 mec. [l MHTOKCHKALMK HCIIOJIb30BAIH BOIHBII
sop HJIMI', BBelleHHEe OCYIIECTBIAIN BHYTPHOPIOMIHH-
& 103ax 6.6 u 66.0 mr/kr; Bpems BosaencTus — 3 4. [To-
H1e TOTAIBHBIX Mpenaparos pacractanHbix CK nposo-
am no meroay HaBappo u coasropoB (Navarro et al., 1981)
womxndukaunsmu Konomuen n coasropos (Kolomiets et al.,
10). TlpoBoaunu MMMyHOUMTOXMMHYeCKMH ananu3 CK.
U # OCeBbIE 3IEMEHThI XPOMOCOM OKPAIIHBAIIH C TIOMOILIBIO
spoanybiX anTHTeN npoTuB 6enka SCP3 npu passenenuy 1 :
250 (Abcam, Cambridge, BenukoOpuranus); rucron YH2AX
SEISBIIAIN C TIOMOLIBIO MBIIIMHBIX AHTUTEI MPOTHB FMCTOHA
H2AX, 1: 200 (Abcam, Cambridge, BemukoGpuranus);
wesTpOMeEpsl — ¢ nomombio 1gG YenoBeka mpoTuB GeaKoB
smuetoxopa (CREST), 1: 500 (Antibody Incorporated, Cali-
“omia, CIITA). B kauecTBe BTOPHYHBIX AHTHTEJ HCIIOJIb30Ba-
m coorBercTBeHHO ObrybH IgG npotus IgG kponuka, KOHB-
weuposannbie ¢ FITC, B passenenun 1:400 (Invitrogen,
C1IA); ko3bu IgG nporus IgG yenoBeka, KOHBIOTHPOBaHHBIE
= Alexa Fluor 546, 1: 200 (Invitrogen, CILIA); xo3bu IgG
IgG Mbimm, KoHBIOTHpOBaHHBIE ¢ Alexa Fluor 546,

1 - 800 (Jackson, CIIIA).
V MHTaKTHBIX JKMBOTHBIX CHEPMATOLHUTHI C MOBPEKACH-
~w=av CK cocraBumu 13.07 %. Ilpu oTOM OBUIM BBISIBIECHBI
ety ¢ enuHnyHON dparmentanueit CK (12.16 %), ¢ usru-
Savn u nemimi CK (6.25 %), a Takke KIeTKH ¢ accouua-
wmeii ayrocoMm ¢ XY-6uBanentom (1.71 %). IIpu BBeneHun
susotaeiM HAIMI B 03ax 6.6 1 66 MI/Kr ypoBeHb KJIETOK €
sospeskaeHHbiM CK  cTaTHCTHYECKH 3HAYMMO BO3pOC I10
CPABHEHHIO C KOHTPOJEM H COCTAaBHJI COOTBETCTBEHHO BBO-
mavbiM 103aM 74.19 u 80.91 %. Cnextp HabmogaeMsIx 1mo-
spesxaennii CK Obu1 mocrartouno mmpokuM. Mmena mecro
@parmentauus CK (MeffoTnueckas «karactpoda» U eJHHHY-
=as (parMeHTanus), Koropas cocrapuia 38.67 u 51.45 %.
S1eTKH © accolMalHe ayTocoM H MOJOBOr0 OMBaleHTa co-
crasum 25.17 u 38.12 %, ¢ m3rubamu u nmeramu CK —
53.17 1 60.42 % CcOOTBETCTBEHHO NMPH MUHHUMAJIBHOH U MaK-
cuManbHOM Mcnonb3yeMmblx mo3zax. HIAMIT Ttakke BbI3bIBaj
=apyimieHne QopmupoBaHus mnonoBoro Tenbua (1.22 m
233 %), xonbuessie CK (1.22 u 4.44 %) 1 JecHHATICHC 11010~
s51x XxpoMocoM (2.18 u 7.24 %) coOTBETCTBEHHO MpPHU 033X
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6.6 1 66 MI/Kr. AHaIOrHYHBIE HAPYIIEHUS OTCYTCTBOBAIM B
[OJIOBBIX KJIETKAX MHTAKTHBIX KHUBOTHbIX.

Takum 00pa3oM, B pe3yJIbTaTe MPOBEJCHHBIX HCCIIE10Ba-
HHI1 yCTaHOBJICHO reHoToKcH4eckoe aeiicreue HIMI Ha no-
JIOBBIE KJIETKH MBIIICH, NPOSBUBLICECS B M3MEHEHHH CTPYK-
TYpbl CHHAIITOHEMHOT'O KOMILIEKCA CTIEPMATOLMTOB.

PaGora BeimonHeHa B pamkax npoekta MOH PK I'P
Ne 0112PK00580.

BJIUSAHUE CTEIIEHU AI'PETALIMKM XPOMATHUHA B
SAJIPAX OOLIMTOB YEJIOBEKA HA WHULMALMIO
MEUOTHUYECKOI'O CO3PEBAHHUS U POPMUPOBA-
HUE META®A3HLIX IUVIACTUHOK. © /. @. Canumos,!
A. Jlonama? A. Hazcau} T. B. Jlucosckas,' U. I'. [Topmnos,!
A. Musa,> JI. M. Omcyxku.? 'lleHTp ceMeitHON MeaMIMHBI,
Exarepun0ypr, Poccus, dfsalimov@mail.ru, 2Otaenenue
axkymepcTBa u rusexosiornu Koposesckoro rocrurass, Meib-
OypH, ABctpanus, u 3 Knunuka Haran, Canrama, Sinonus,

OpHOM W3 OTIMYMTENIBHBIX OCOOEHHOCTEH CTPYKTYpPHO-
(YHKIMOHAJIBHON OpraHM3aluy si/Ipa raMeT  s/Ipa coMaTu-
YEeCKHX KJIETOK siBjsercs popmMupoBanue kaprocdeps: arpe-
raius XpoOMaTHHa BOKPYT HEaKTHBHOIO si/IPBILIKA (LEHTPAIb-
Horo Tena). Kapuocdepa onucana B oouurax npodassr Meiio-
3a Juis GOJIBIIOTO KOIMYECTBA BHIOB OECrO3BOHOYHBIX,
NO3BOHOYHBIX KHMBOTHBIX M 4esnoBeka (Gruzova, Parfenov,
1993). YcraHOBI€HO, YTO MOC/IE HHHIMALMU MEHOTHYECKOro
CO3pEBAHMS OOLMTOB YEJIOBEKa XPOMOCOMBI COXPAHSIOT arpe-
IHPOBAHHOE COCTOSHHME BILIOTH 10 (JOPMHPOBaHHSA BepeTeHa
nepBoro aenenus merosa (Otsuki, 2007). ITo crenenn arpe-
raiud XpOMaTHHA BOKPYT LEHTPAJIbHOTO Tela KapHocheps
BBIJICJISIFOT /1BA THIIA Kapuochep — ¢ Bbicokoii (SN) 1 HH3KOH
(NSN) crenensimu konjaeHcaunmu xpomatuHa (Combelles
et al., 2002; Miyara et al., 2003). Ha ceroausumuii n1eHp AB-
NIS€TCS AKTyalbHBIM H3y4eHHE yIbTPAaCTPYKTYPhl H (yHKIHIT
Kapuochepsl.

Hcnons3oBanu GV-00LHTEL, MOITYYEHHbIE NOC/IE KOHTPO-
JIMpPYeMOii OBapHanbHOH cynepoBynsiuu. Mukpodororpa-
¢un kapuocep aByx rpymn GV-oomuros (rpynnma SN u
rpynmna NSN) olieHHBany B IMHAMHUKE C HCTIOIb30BaHHEM pe-
abedHOoro n auddepeHImanbHoro  MHTEpHEpPEeHIMOHHOTO
KOHTPAcTOB. Bpems WHMIMAlMH CO3DEBaHMS — pa3pbiBa
siiepHoii o6onouku (GVBD) — u Bpems 3aBepuieHus cos3pe-
BaHHs — 3KCTPY3UH MepBoro noaspHoro tena (PB) — omnpe-
JeNsUTH METOAOM LeiitpadepHoi MukpoBHaeockeMkH (Primo
Vision, Vitrolife, [lIsenus) ¢ untepBaioMm 5 muH. buoncuio
BEpeTeHa NepBOro MeHOTHYECKOTO Je/IeH s POBOIMIIHM C HC-
nons3oanreM nazepa (OCTAX, MTG, I'epmanus) u MHKpO-
MaHUMyIsSUHOHHOM yctaHoBku (Narishige, SnoHust) B KyJib-
TypanbHoii cpeae Universal IVF Medium (MediCult, Opun-
xuo, Jlanus) ¢ pobaBiaeHHEM 5 MKI/MII mMTOXanasuHa D
(Sigma). Boigenennsie MeTadasHble IIACTHHKHA (DHKCHPOBA-
JIM Ha CTEKJIaX M MCCIIeI0BAIM Ha yPOBEHb aHEYIUIOUHH Me-
TomoM (uyopecuenTHoil rubpuanszaunu in situ (FISH) mo
5 xpomocomam (Habop MultiVision PB, Vysis, CILIA).

Hccnenosano 109 GV-oountoB. OOHapykeHa 3aBHCH-
MOCTh MEXIy CTeleHbI0 arperalnu XpoMaTHHA Ha MOBepX-
HOCTH LEHTPAIbHOrO Tela KapHocdepbl H CIOCOGHOCTHIO
GV-00LUTOB K CO3PEBAaHMIO B KYJIbType in vitro. B ooumrax
rpymnmst SN yposan GVBD u 3KCTpy3u# NOJAPHOIO TEa co-
crasunn 87.2 u 74.4 %, Toraa xak B rpynne NSN — 45.2 u
19.4 % cootsercrenno (P < 0.01). B 10 ke Bpems B rpynmne
NSN-00UHTOB, BCTYNMMBIIHX B CO3PEBAaHHE, CpEIHEe BpeMs




