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After the completion of the Human genome project, the
strategic direction of modern genetics shifted towards
functional genomics, which also studies non-coding regions
of DNA, located in heterochromatin. Most functions of
heterochromatin are yet to be determined. Short-arm
telomeres of each human acrocentric chromosome (13, 14,
15, 21, and 22) have satellite strands, called nucleolar
organizer regions (NORs), which consist of heterochromatin.
Human NORs contain from 250 to 670 gene replicas of
ribosomal RNA (rRNA) and only 50 % of these replicas
are transcribed. The satellite strands of chromatids in some
acrocentric chromosomes are united, forming «satellite
associations» (SAs), which are always transcriptionally
active. The phenomenon of SA lies in the fact that it is
a highly specific indicator of the structure and function of
the nucleolus in the preceding interphase. rDNA in human
genome may be subject to changes due to cancer. In this
study, we determined the epigenetic variability of ribosomal
cistrons in lung cancer (LC). It was found that the frequ-
ency of chromatid SAs per cell was reliably increased
(p < 0.05) in patients with LC (1.76 = 0.08) as compared
with the similar index for clinically healthy persons, aged
22—45 (control group) (1.35 = 0.03). The associative
activity of chromatids of the 15" chromosome was decreased
in the control group (p < 0.01) as compared with the
activity of chromatids of other chromosomes. Contrary
to the control group, in patients with LC the chromatids
of the 15" chromosome manifested higher involvement in
the associations (p < 0.05) than the chromatids of other
acrocentric chromosomes, which corresponded to the
order: 15> 13 = 14> 21> 22. A similar phenomenon was
observed for the associations of chromatids of homologous
chromosomes (15 : 15) in patients with LC, which reliably
exceeded the index for this type of SA in healthy middle-
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aged people (p < 0.001). Our results demonstrated that the
differential activity of satellite strands of the chromatids
of the 15" chromosome in patients with LC is subject to
epigenetic variability which highlights the relevance of
studying SAs for diagnostics and elaboration of treatment
strategy. The studies on epigenetic variability of ribosomal
cistrons of acrocentric chromatids under pathology is a new
direction in medicine, aimed at diagnostics of diseases and
determining a new treatment strategy in future.

Key words: chromatid associations, heterochromatinization,
lung cancer, NOR, satellite strands.

SIIMTEHETUYECKAA AKTHUBALIUA
PUBOCOMHBIX IUCTPOHOB XPOMATHU/]
5-0it AKPOUEHTPUYECKON XPOMOCOMUBI
ITPU PAKE JIETKHUX

Ilocne 3aBepiieHust mpoekra «['eHOM denoBeka» cTpa-
TErMYecKoe HarpaBJIeHUEe COBPEMEHHOM T'eHEeTUKHU Tie-
PEMECTWIIOCH B CTOPOHY (hYHKIIMOHAJIBbHOW T€HOMUKHU,
B cdepy M3yuyeHUs] KOTOPOUl BXOAST U HEKOAMpPYIOIIUE
obnactn JJHK Hexommupylonme objactv JoKajam3oBa-
HBl B TeTepoxpoMatuHe. DYHKINMM TeTepoOXpoMaTHMHA
B 3HAYUTEJILHOW CTEMEHU OCTAIOTCS HESICHBIMU. Teo-
MEPBI KOPOTKOIO IUIeYa KaXKI0W aKpOLEHTPUUYECKOW
xpoMocoMbl uenoBeka (13,14,15,21 u 22) wumeror
caTeJUTUTHblE HUTU, Ha3blBaeMble SIAPHIIIKOOOPA3YIO-
muMu  paitoHamu (IOP) u cocrosiiiue U3 reTepo-
xpomaTtuHa. SIOP uvenoBeka comepxat ot 250 mo 670
kormii reHoB pubocomuoit PHK (pPHK). Tpanckpu-
oupytoTcst ToabKo okoso 50 % stux komuit. CryTHUY-
Hble HUTU XPOMATHUI HEKOTOPBIX aKpOLEHTPUUYECKUX
XPOMOCOM COEIUHSIIOTCS, 00pa3ysl «CIyTHUYHbIE acco-
muauun» (CA). CA Bcerma TpaHCKPMITLIIMOHHO aKTHB-
Hbl. ®eHoMeH CA sBIIsIeTCs BBICOKOCTIELTMMDUIHBIM WUH-
JMIUKATOPOM CTPYKTYPHl U (DYHKIIWMM SOpBIIIKA B TPE-
mecTByoleil uHtepdase. Ilpu pake B reHome ue-
noBeka pAAHK Moxer usmeHsTbes. B maHHOII pabote
MbI OMpPEAETUIN SIMUTEHETUUECKYI0O U3MEHUNBOCTh PU-
0OCOMHBIX 1IIMCTpOHOB Tipu pake Jjerkux (PJI). bouio
00HapyXeHO, YTO JacToTa XxpoMaTugHbIXx CA Ha KIIeT-
Ky Obu1a mocroBepHo yBeaudeHa (p < 0,05) y manmeH-
toB ¢ PJI (1,76 = 0,08), Mo cpaBHEHWMIO C aHAJIOTHY-
HBIM TOKa3aTeJeM KJIMHWYECKU 3IOPOBBIX JIMI B BO3-
pacte ot 22 nmo 45 ner (KoHTposbHas rpynma) (1,35 £
* 0,03). AccolmaTtvBHasl aKTUBHOCTb xpoMatun 15-oit
XpPOMOCOMBI B KOHTPOJIbHOW Tpyrre Obljla CHUXeHa
(p < 0,01) mo cpaBHEHMIO C AKTUBHOCTBIO XpOMAaTHUIL
Ipyrux xpomocoM. Y nanueHToB ¢ PJI, xpomatunsr 15-
Off XpPOMOCOMBI, B OTJIMYME OT KOHTPOJLHOM TPYIIIIHI,
MposIBUJIM 0oJiee BHICOKYIO aKTMBHOCTb BKJIIOYEHUS B
accoumaumu (p < 0,05), yem XxpoMaTUabl APYTUX aKpoO-
LIEHTPUYECKUX XPOMOCOM, UTO COOTBETCTBOBAJIO MOPSIA-
Ky: 15> 13 = 14> 21> 22. Ilogo6HOoe siBIeHrEe Ha0JII0-
JAJIOCh /11 aCCOLMALIMi XpOMAaTHI TOMOJIOTMYHBIX XPO-
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mocoM (15 : 15) y maumenroB ¢ PJI, yTo mocroBepHO
MpeBHIIANIO TToKa3aTeb JaHHoro tuia CA y 310pOBBIX
UHAMBUIOB cpeaHero Bo3pacta (p < 0,001). Hamum
pe3yabTaThl Mokasaiu, yto nuddepeHimaibHas aKTUB-
HOCThb CITyTHUYHBIX HUTEW XpOMaTHI XPOMOCOMBI 15 y
nauuveHToB ¢ PJI momBepkeHa 3MMIeHETUYECKOM W3-
MEHUYMBOCTH, YTO IOMYEPKHBAET BaXKHOCTh M3YYCHUS
CA 111 nuarHOCTMKM M cTpaTeruu jedeHus. Mccie-
JOBaHUSI SIMUIEHETUYECKON BapruabeJbHOCTU aKTUB-
HOCTU pUOOCOMHBIX LIMCTPOHOB aKPOLEHTPUUECKUX XPO-
MaTU TIpA TaTOJIOTUM — HOBOE HAlpaBJIeHHE B Me-
NULIMHE, HALEJIEHHOEe Ha NTUAarHOCTUKY 3a00JIeBaHUl U
onpenesioliee B OyayleM HOBYIO CTPATETHUIO JIEYCHUSI.

Karoueevte caoea: xpomaTuaHble accollMaliuv, TeTepo-
XpoMaTUHU3aus, pak Jjerkoro, SOP, caremmuTHbBIC
HUTU.
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