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Following the completion of the Human Genome Project,
the strategic focus of modern genetics shifted towards
functional genomics, encompassing non-coding regions of
DNA, including total non-coding DNA and satellite stalks
with ribosomal cistrons. These consist of repetitive sequences
of nucleotides localized in heterochromatin, the functions of
which still require clarification. The present study investigates
the activity of ribosomal cistrons within chromatid satellite
stalks (NOR heterochromatin) of acrocentric chromosomes
in patients with Down Syndrome +21 (DS). The study
comprised: 29 healthy fetuses (441 metaphases from culti-
vated amniotic fluid); § fetuses with DS (190 metaphases
Jfrom cultivated amniotic fluid); 10 healthy newborns (290
metaphases from cultivated lymphocytes); 10 newborn pa-
tients with DS (273 metaphases from cultivated lympho-
cytes) including: 5 newborn patients with trisomy DS (81
metaphases) and 5 mosaic form of newborns with DS (46,
XX or 46, XY/47, XX, +21 or 47, XY, +21) (192 meta-
phases). The activity of ribosomal cistrons of chromatid on
the 14 chromosomes included in associations in the control
group (healthy fetuses and healthy newborns) corresponding
to the order: 21>14=22=13>15 and 21>14>22>13>15,
respectively. In fetuses with DS (21>22>15>13>14), in
newborns with DS (21>13>15=22>14), and with mosa-
icism of cells of newborns with DS (21>13>15>22>14), a
statistically significant decrease in the activity of entering
associations of chromatids 14 chromosomes was noted. It
is noteworthy that, in fetuses, in newborns, and with mo-
saicism of cells of newborns with DS activity of entering in
associations of 14 chromatids with homologous 14 chroma-
tids were not determined :21>13:13>15:15>22:22>14:14;
21:21>22:22>13:13>15:15>14:14 and 21:21>13:13>
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22:22>15:15>14:14). In fetuses and newborns (control
group), the order was: 21:21>22:22>14:14>13:13=15:15
and 14:14=22:22>21:21>13:13>15:15, respectively. These
results indicate that in DS, the ribosomal cistrons of chroma-
tids on chromosomes 14 undergo epigenetic changes, leading
to a reduction in the activity of ribosomal cistrons on these
chromatids. This provides a crucial foundation for the
prevention, diagnosis, and treatment of DS. The study of
ribosomal gene activity at the level of different acrocentric
chromosomes in pathologies represents a new direction for
medicine, offering insights into both disease diagnosis and
the development of novel treatment strategies in the future.

EMT'EHETUYHA BAPIABEJIbHICTb
PABOCOMHUX HIUCTPOHIB XPOMATHU]
AKPOIUEHTPUYHMNX XPOMOCOM 14

Y IJIOAIB TA HOBOHAPOIKEHNX

I3 CUHIPOMOM JAYHA

ITicns 3aBepuieHHs1 [IpoekTy reHOMY JIIOAMHU CTpa-
TeriyHuil (POKyC CydyacHOI I'€HETUKM IEePEeMiCTUBCSI Ha
(¢YHKIIIOHAJIbHY T€HOMiKY, IO OXOILUIIOE HEKOIyIoui
yactuau JHK, 3okpema noBHi Hekomyioui JHK i
caTeJliTHI OCHOBM 3 pMOOCOMHMMM LIMCTpoHamMu. BoHu
CKJIafIaloThCsl 3 TOBTOPIOBAHUX IMOCTiMOBHOCTEM HYK-
JICOTUIB, JOKaJIi30BaHUX y TeTepOXpOMaTHHi, (PyHK-
il sSKOoro 1Ie He 30BCiM 3’scoBaHi. Y LIbOMY JOC-
JIKeHHI BUBYAETHCSI AKTUBHICTH PUOOCOMHMX IIMCT-
POHIB ycepenMHi XpOMaTUOHUX CATCJiTHUX OCHOB
(NOR rerepoxpoMaThH) aKpOLEHTPUYHUX XPOMOCOM
y nauieHTiB i3 cuHapomom Hayna +21 (CB). Hocnia-
KeHHsT oxormmio: 29 3mopoBux mioniB (441 meradasy
3 KyJIbTUBOBAHOI aMHiOTMYHOI pinuHn); 8§ tuionis 3 CJI
(190 metadas i3 KyJIbTUBOBAaHOI aMHIOTUYHOI PiIMHM);
10 3m0poBUX HOBOHapomkeHux (290 meracdas i3 KyJib-
TUBOBaHUX JiMpouuTiB); 10 HOBOHAPOMKEHUX Talli-
entiB i3 CII (273 meradasu i3 KyJIbTUBOBAHUX JiM(po-
LIMTiB), 30KpeMa 5 HOBOHAPO/KEHUX MALiEHTIB i3 TPU-
comieto CJ (81 meradaza) ta 5 MozaiyHuUx GopM y
HoBoHapomkeHux i3 CJI (46, XX a6o 46, XY/47, XX,
+21 abo 47, XY, +21) (192 meradasu). AKTUBHICTb
puOOCOMHUX LIMCTPOHIB XpOMaTUAM Ha XpoMocomi 14
BKJIIOUaja B cebe acoliallii B KOHTPOJbHIl rpymi (310-
pOBi IUIOAM i 3A0POBI HOBOHAPOIXKEHi), 1[0 Biamo-
Bimaaum Takomy Tmopsiaky: 21>14=22=13>15 ta 21>
>14>22>13>15, BignosimHo. Y mmoapiB i3 CHO (21>
>22>15>13>14), y noBoHapomxeHux i3 CI (21>13>
>15=22>14) Ta 3 MO03aiLlM3MOM KJIiTMH HOBOHApOI-
xeHux i3 CI (21>13>15>22>14) Oyno 3apeecTpoBaHO
CTAaTMCTMYHO 3HAYMME 3HIKEHHSI aKTUBHOCTI BXOM-
XEHHs B acoliawii xpoMartua xpomocomu 14. Bapto
BiIMITUTH, 110 Hi y IUIOAIB, Hi B HOBOHAPOIXCHUX,
Hi IIpU MO3ailM3Mi KITHH HOBOHapomkeHmx i3 CJI
He OyJio BU3HAYEHO aKTMBHOCTI BXOMXEHHs 14 Xpo-
MaTUI B acolialii 3 ToMoJIoTiYyHUMM 14 Xpomartuma-
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mu (21:21>13:13>15:15>22:22>14:14; 21:21>22:22>13:13
>15:15>14:14 ta 21:21>13:13>22:22>15:15>14:14). Y muio-
JIax i HOBOHAPOIKEHUX (KOHTPOJbHA Ipyla) IMOpsIoK
OyB TakuMm: 21:21>22:22>14:14>13:13=15:15 Ta 14:14=
=22:22>21:21>13:13>15:15, BignosigHo. Lli pe3yabraTu
BKa3yloTh Ha Te, 1o npu CI pubOCOMHI HUCTpOHU
XpOMaTHUa Ha XpoMmMocoMi 14 TpoxomsiTh emireHeTHd-
Hi 3MiHM, IO MPU3BOMSATH IO 3HMKEHHS aKTUBHOCTI
puOOCOMHUX LMCTPOHIB Ha 1MX xpomarupax. Lle 3a-
Oesrevyye HaI3BUYANHO BAXJIMBY OCHOBY [UISI TIOMeE-
pemxeHHs, aiarHocTuku Ta JiikyBaHHs1 CII. BuBueH-
Hs aKTMBHOCTi pMOOCOMHMX T€HiB Ha piBHi pPi3HMX
aKPOLIECHTPUYHUX XPOMOCOM TIPY ITAaTOJIOTisSIX BU3HAYAE
HOBUI1 HAINIpSIMOK PO3BUTKY MEAULIMHU, MOTIMOIIOI0YN
PO3YMiHHS MiarHOCTUKM XBOPOOM i CIIPUSIIOYM PO3BUT-
Ky HOBITHIX CTpareriii JikyBaHHSI B MalilOyTHbOMY.
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