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Îáëàñòü äëèííîãî ïëå÷à 14-é õðîìîñîìû ÷åëîâåêà 14q32.2 íåñåò â ñåáå êëàñòåð èìïðèíòèðîâàííûõ ãåíîâ, äèôôåðåíöè-
àëüíî ýêñïðåññèðóþùèõñÿ ñ îòöîâñêîãî è ìàòåðèñêîãî àëëåëåé. Ãåíåòè÷åñêîå è ýïèãåíåòè÷åñêîå ïîâðåæäåíèå ýòèõ ãåíîâ
ïðèâîäèò ê äâóì ðàçëè÷íûì ôåíîòèïàì, èçâåñòíûì êàê ìàòåðèíñêàÿ îäíîðîäèòåëüñêàÿ äèñîìèÿ (ñèíäðîì Òåìïëà, ÎMIM
#616222) è îòöîâñêàÿ îäíîðîäèòåëüñêàÿ äèñîìèÿ (ñèíäðîì Êàãàìè-Îãàòà, ÎMIM# 608149). Ñèíäðîì Êàãàìè-Îãàòà õàðàê-
òåðèçóåòñÿ êîëîêîëîáðàçíîé ãðóäíîé êëåòêîé, êîðîòêèìè ðåáðàìè ñ êðþ÷êîîáðàçíîé êîíôèãóðàöèåé, äåôåêòàìè áðþøíîé
ñòåíêè è ìíîãîâîäèåì. Ïðè îáîèõ ñèíäðîìàõ îïèñàíî òðè òèïà ìîëåêóëÿðíûõ ïîâðåæäåíèé: îäíîðîäèòåëüñêàÿ äèñîìèÿ, äå-
ëåöèè è ýïèìóòàöèè. Áîëüøèíñòâî îïèñàííûõ äåëåöèé âêëþ÷àþò îäèí èëè îáà äèôôåðåíöèàëüíî ìåòèëèðîâàííûõ ðåãèîíà
IG-DMR è MEG3-DMR. Â ïðîòèâîïîëîæíîñòü îäíîðîäèòåëüñêîé äèñîìèè è ýïèìóòàöèÿì, äåëåöèè ðåãóëÿòîðíîãî ýëåìåíòà
â ëîêóñå 14q32.2 íà ìàòåðèíñêîé èëè îòöîâñêîé õðîìîñîìàõ àññîöèèðîâàíû ñ âûñîêèì ïîâòîðíûì ðèñêîì. Ïàöèåíòû è ìå-
òîäû èññëåäîâàíèÿ. Ìû ïðåäñòàâèëè êëèíè÷åñêèé ñëó÷àé ñèíäðîìà Êàãàìè-Îãàòà, îáóñëîâëåííîãî äåëåöèåé 14q32.2. Ïðî-
âåäåí ìèêðîñàòåëëèòíûé àíàëèç ðåáåíêó è ðîäèòåëÿì, à òàêæå ìèêðîìàòðè÷íûé àíàëèç õðîìîñîì ìàòåðè. Ðåçóëüòàòû. Ìèê-
ðîñàòåëëèòíûé àíàëèç òðèî è ìèêðîìàòðè÷íûé àíàëèç õðîìîñîì ìàòåðè ïîçâîëèëè óñòàíîâèòü òî÷íûå ðàçìåðû äåëåöèè
(378 ò.ï.í.) âîâëåêàþùåé ðåãèîíû 14q32.2-14q32.1, âêëþ÷àþùåé ãåíû, ýêñïðåññèðóþùèåñÿ ñ ìàòåðèíñêîãî àëëåëÿ MEG3,
RTL1, MEG8 è íå çàòðàãèâàþùåé IG-DMR. Ñ èñïîëüçîâàíèåì äàííûõ ëèòåðàòóðû ïðîâåäåí ñðàâíèòåëüíûé àíàëèç ôåíîòèïîâ
ïàöèåíòîâ, èìåþùèõ äåëåöèè, âîâëåêàþùèå IG-DMR è MEG3-DMR. Âûâîäû. Àíàëèç ïðîèñõîæäåíèÿ äåëåöèé, à òàêæå âõîäÿ-
ùèõ â íåå ãåíîâ ïîçâîëÿåò ïîñòàâèòü òî÷íûé äèàãíîç è èñïîëüçîâàòü ìåòîäû ïðåíàòàëüíîé è/èëè ïðåäèìïëàíòàöèîííîé äèà-
ãíîñòèêè.

Êëþ÷åâûå ñëîâà: ñèíäðîì Êàãàìè-Îãàòà, îäíîðîäèòåëüñêàÿ äèñîìèÿ 14, äåëåöèÿ 14q32.2.
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The human chromosome region 14q32 contains a number of imprinted genes that are expressed either from the paternal or from
the maternal alleles. Genetic alterations of these genes lead to distinct phenotypes, known as maternal uniparental disomy 14 (Tem-
ple syndrome ÎMIM #616222) or paternal uniparental disomy 14 (Kagami-Ogata syndrome ÎMIM# 608149). Kagami-Ogata syn-
drome characterizes by a small bell-shaped thorax with a coat-hanger configuration of the ribs, abdominal wall defects, joint
contractures and polyhydramnios during the pregnancy. In both syndromes, three types of molecular alterations have been reported:
uniparental disomy 14, deletions and epimutations. Most described deletions in previous articles included one or both of the differen-
tially methylated regions: DLK1 and MEG3. In contrast to uniparental disomy and epimutations, deletions affecting regulatory ele-
ments in 14q32.2 are associated with a high-recurrence risk. Patients and Methods. We present clinical case Kagami-Ogata syn-
drome is caused deletion 14q32.2. We performed microsatellite analysis of trio and microarray analysis of the mother. Results.
Microsatellite analysis of trio and microarray analysis of mother have allowed to define the extent of deletions (378 kb) affecting the
regions 14q32.2-14q32.1, including genes (MEG3, RTL1, MEG8) that are expressed from the maternal allele and do not affect the
IG-DMR. We performed a comparative analysis of patient’s phenotypes, described earlier, with different deletions involving IG-DMR
and MEG3-DMR. Conclusion. Analysis of deletions origin, as well as its included genes, in the diagnosis of diseases allows making an
accurate diagnosis and using the methods of prenatal and/or preimplantation diagnostics in patients with a high risk of hereditary pa-
thology.

Key words: Kagami-Ogata syndrome, paternal uniparental disomy 14, deletion 14q32.2.
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Ââåäåíèå

Îáëàñòü äëèííîãî ïëå÷à 14-é õðîìîñîìû ÷åëîâåêà

14q32.2 íåñåò â ñåáå êëàñòåð èìïðèíòèðîâàííûõ ãåíîâ,

âêëþ÷àþùèõ ãåíû, ýêñïðåññèðóþùèåñÿ ñ îòöîâñêîãî

àëëåëÿ: DLK1 è RTL1, à òàêæå ãåíû, ýêñïðåññèðóþùèåñÿ

ñ ìàòåðèíñêîãî àëëåëÿ MEG3, RTL1as, MEG8 è ìíîãî-

÷èñëåííûå ÿäåðíûå (sno)RNAs è micro-RNAs [1—4]. Áî-

ëåå òîãî, èìïðèíòèðîâàííûé ëîêóñ 14q32.2 ñîäåðæèò

äâà äèôôåðåíöèàëüíî ìåòèëèðîâàííûõ ðåãèîíà

(DMRs): ïåðâè÷íûé ìåæãåííûé IG-DMR, ðàñïîëîæåí-

íûé ìåæäó ãåíàìè DLK1 è MEG3, è âòîðè÷íûé

MEG3-DMR. Ýòè ðåãèîíû ìåòèëèðîâàíû íà îòöîâñêîé

è íåìåòèëèðîâàíû íà ìàòåðèíñêîé 14-é õðîìîñîìå

â áîëüøèíñòâå ñîìàòè÷åñêèõ êëåòîê (ðèñ. 1) [5—8].

Ãåíåòè÷åñêîå è ýïèãåíåòè÷åñêîå ïîâðåæäåíèå êëàñ-

òåðà èìïðèíòèðîâàííûõ ãåíîâ â ëîêóñå 14q32.2 ïðèâî-

äèò ê äâóì ðàçëè÷íûì ôåíîòèïàì, èçâåñòíûì êàê ìàòå-

ðèíñêàÿ èëè îòöîâñêàÿ îäíîðîäèòåëüñêàÿ äèñîìèÿ 14.

Ñèíäðîì îòöîâñêîé îäíîðîäèòåëüñêîé äèñîìèè 14-é

õðîìîñîìû, èçâåñòíûé êàê ñèíäðîì Êàãàìè-Îãàòà

(ÎMIM #608149), õàðàêòåðèçóåòñÿ ìíîãîâîäèåì, ìàëå-

íüêîé êîëîêîëîîáðàçíîé ãðóäíîé êëåòêîé, ëèöåâûì

äèçìîðôèçìîì, äåôåêòàìè áðþøíîé ñòåíêè, äèñòàëü-

íûì àðòðîãðèïîçîì è çàäåðæêîé ïñèõè÷åñêîãî ðàçâèòèÿ

[9]. Ñèíäðîì ìàòåðèíñêîé îäíîðîäèòåëüñêîé äèñîìèè

õðîìîñîìû 14, èçâåñòíûé êàê ñèíäðîì Òåìïëà (ÎMIM

#616222), õàðàêòåðèçóåòñÿ áîëåå ìÿãêèì ôåíîòèïîì

â âèäå çàäåðæêè ðîñòà (ïðå è ïîñòíàòàëüíîé), íåîíàòà-

ëüíîé ãèïîòîíèè, òðóäíîñòåé âñêàðìëèâàíèÿ è ïðåæäå-

âðåìåííîãî ïóáåðòàòà [10]. Â îáîèõ ñëó÷àÿõ îïèñàíî òðè
òèïà ìîëåêóëÿðíûõ ïîâðåæäåíèé: îäíîðîäèòåëüñêàÿ
äèñîìèÿ, äåëåöèè è ýïèìóòàöèè [11—16].

Â ïðîòèâîïîëîæíîñòü îäíîðîäèòåëüñêîé äèñîìèè è
ýïèìóòàöèÿì, äåëåöèÿ ðåãóëÿòîðíîãî ýëåìåíòà â ëîêóñå
14q32.2 íà ìàòåðèíñêîé èëè îòöîâñêîé õðîìîñîìàõ àñ-
ñîöèèðîâàíû ñ âûñîêèì ïîâòîðíûì ðèñêîì ðîæäåíèÿ
áîëüíîãî ðåáåíêà [16]. Â èññëåäîâàíèÿõ, ïðîâåäåííûõ
ðàíåå, áûëî ïîêàçàíî, ÷òî MEG3 è IG-DMR ôóíêöèî-
íèðóþò êàê öåíòðû êîíòðîëÿ èìïðèíòèíãà â ñîìàòè÷å-
ñêèõ êëåòêàõ è ïëàöåíòå. Ôóíêöèîíàëüíàÿ èåðàðõèÿ
IG-DMR êàê ðåãóëÿòîðà ìåòèëèðîâàíèÿ MEG3-DMR
áûëà îïèñàíà ó ïàöèåíòà ñ äåëåöèåé 8,6 ò.ï.í., óíàñëåäî-
âàííîé îò ìàòåðè, çàòðàãèâàþùåé IG-DMR, íî íå
âêëþ÷àþùåé ïðîìîòîð MEG3 [16], êîòîðûé, â ñâîþ î÷å-
ðåäü, àññîöèèðîâàí ñ ýïèìóòàöèåé (ãèïåðìåòèëèðîâà-
íèåì) MEG3-DMR è èìååò ôåíîòèïè÷åñêèå è ïëàöåí-
òàðíûå ïðîÿâëåíèÿ. Â ïðîòèâîïîëîæíîñòü ýòîìó, äðó-
ãîé ïàöèåíò â ýòîì æå èññëåäîâàíèè, èìåë äåëåöèþ ðàç-
ìåðîì 4,3 ò.ï.í. ìàòåðèíñêîãî àëëåëÿ, çàòðàãèâàÿ
MEG3-DMR è íå âîâëåêàÿ IG-DMR (ðèñ. 1). Òàêàÿ äå-
ëåöèÿ àññîöèèðîâàíà ñ íîðìàëüíûì ìåòèëèðîâàíèåì
IG-DMR. Ïëàöåíòà ýòîãî ïàöèåíòà íå èìåëà èçìåíå-
íèé. Îáà ïàöèåíòà èìåëè ôåíîòèï, õàðàêòåðíûé äëÿ
ñèíäðîìà îòöîâñêîé îäíîðîäèòåëüñêîé äèñîìèè. Âñåãî
â ëèòåðàòóðå èçâåñòíî 17 ñëó÷àåâ äåëåöèè 14q32.2 ó ïà-
öèåíòîâ ñ ôåíîòèïîì ñèíäðîìà Êàãàìè-Îãàòà. Ìû
ïðåäñòàâèëè êëèíè÷åñêîå îïèñàíèå ñëó÷àÿ îòöîâñêîé
îäíîðîäèòåëüñêîé äèñîìèè 14-é õðîìîñîìû, îáóñëîâ-
ëåííîé äåëåöèåé 14q32.2, óíàñëåäîâàííîé îò ìàòåðè.
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Ðèñ. 1. Ñõåìàòè÷åñêîå èçîáðàæåíèå èìïðèíòèðîâàííîãî ðåãèîíà 14q32.2 äëèííîãî ïëå÷à õðîìîñîìû 14 è äåëåöèé, ðàíåå îïèñàííûõ â ëèòå-
ðàòóðå, à òàêæå îáíàðóæåííûõ ó íàøåãî ïàöèåíòà è åãî ìàòåðè.



Ïàöèåíòû è ìåòîäû èññëåäîâàíèÿ

Êëèíè÷åñêèé ôåíîòèï

Ïðîáàíä — ìàëü÷èê îò 2-é áåðåìåííîñòè â íåêðîâ-
íîðîäñòâåííîì áðàêå. Íàöèîíàëüíàÿ ïðèíàäëåæíîñòü
ðîäèòåëåé — êàáàðäèíöû. Ïåðâàÿ áåðåìåííîñòü ó ìàòå-
ðè çàâåðøèëàñü ïðåæäåâðåìåííûì ðîäîðàçðåøåíèåì
â 28 íåäåëü ïëîäîì ìóæñêîãî ïîëà â ñâÿçè ñ ïðîãðåññè-
ðóþùèì íàðàñòàíèåì ìíîãîâîäèÿ, õðîíè÷åñêîé ïëà-
öåíòàðíîé íåäîñòàòî÷íîñòüþ, îòñëîéêîé ïëàöåíòû. Ðå-
áåíîê óìåð ñðàçó ïîñëå ðîæäåíèÿ.

Âî âðåìÿ âòîðîé áåðåìåííîñòè ïðè àíòåíàòàëüíîì
ñêðèíèíãå (óëüòðàçâóêîâîå èññëåäîâàíèå) ó ïëîäà âûÿâ-
ëåíû óâåëè÷åíèå òîëùèíû âîðîòíèêîâîãî ïðîñòðàíñòâà
äî 3,8 ìì, à òàêæå äåôåêò áðþøíîé ñòåíêè — îìôàëîöå-
ëå. Ïðîâåäåíî èíâàçèâíîå èññëåäîâàíèå êàðèîòèïà ïëî-
äà (àíèîöåíòåç): êàðèòèï 46, ÕY — íîðìàëüíûé ìóæ-
ñêîé. Ìîëåêóëÿðíûé õðîìîñîìíûé àíàëèç âûÿâèë ìèê-
ðîäåëåöèþ äëèííîãî ïëå÷à 14-é õðîìîñîìû ñ ïîçèöèè
101269807 äî ïîçèöèè 1011657127, çàòðàãèâàþùóþ ðåãè-
îí 14q32.2-14q32.1, ðàçìåðîì 378 ò.ï.í. Ãåíû, ðàñïîëî-
æåííûå â ðàéîíå äèñáàëàíñà: MEG3, RTL1, MIR431,

MIR433, MIR127, MIR136, MEG8, MIR370, SNORD113-1,

SNORD114-1, MIR379, MIR380, MIR494, MIR495,

MIR376C, MIR376A2, MIR376B, MIR376A1, MIR487B,

MIR134, MIR485, MIR409, MIR369, MIR410, MIR656.
Ìîëåêóëÿðíûé êàðèîòèï: arr[GRCh37]
14q32.2q32.31(101269807_101567127)x1.

Öèòîãåíåòè÷åñêèå êàðèîòèïû ðîäèòåëåé è èõ ôåíî-
òèïû íîðìàëüíûå. FISH-àíàëèç ëîêóñà 14q32 ó ðîäèòå-
ëåé ïàòîëîãèè íå âûÿâèë.

Ðîäû â 28 íåäåëü, â ñâÿçè ñ íàðàñòàþùèì ìíîãîâî-
äèåì è ïëàöåíòàðíîé íåäîñòàòî÷íîñòüþ, óõóäøåíèåì
ñîñòîÿíèÿ ïëîäà. Ïðè ðîæäåíèè ìàññà 1480 ã, äëèíà
37 ñì, îêðóæíîñòü ãîëîâû 30 ñì, îöåíêà ïî øêàëå Àï-
ãàð 4/5 áàëëîâ. Îêîëîïëîäíûå âîäû ñâåòëûå, 3000 ìë.
Ñ ðîæäåíèÿ äëèòåëüíî íóæäàëñÿ â ðåñïèðàòîðíîé ïîä-
äåðæêå. Íå èñêëþ÷àëàñü ãèïîïëàçèÿ ëåãêèõ. Êîíñóëü-
òèðîâàí ñ ïðåäïîëîæèòåëüíûì äèàãíîçîì: ñèíäðîì êî-

ðîòêèõ ðåáåð, òîðàêàëüíàÿ äèñïëàçèÿ. Ïî äàííûì óëüò-
ðàçâóêîâîãî èññëåäîâàíèÿ ïî÷åê âûÿâëåíà äâóñòîðîí-
íÿÿ ïèåëýêòàçèÿ. Ïðîâåäåíî îïåðàòèâíîå ëå÷åíèå îì-
ôàëîöåëå.

Ìîëåêóëÿðíî-ãåíåòè÷åñêàÿ äèàãíîñòèêà

Äëÿ àíàëèçà íàñëåäîâàíèÿ ìèêðîñàòåëëèòíûõ ìàðêå-
ðîâ áûëà ñîçäàíà ïàíåëü ïðàéìåðîâ, âêëþ÷àþùàÿ â ñåáÿ
òðè- è òåòðàíóêëåîòèäíûå ïîâòîðû, à òàêæå STS-ìàðêåð
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Ðèñ. 2. Ðîäîñëîâíàÿ ñåìüè (À) è ôåíîòèï ïðîáàíäà: ðåíòãåíîãðàììà ãðóäíîé êëåòêè, (Á), ëèöåâîé ôåíîòèï (Â, Ã).



D14S985, ðàñïîëàãàþùèéñÿ â ðåãèîíå 14q32.2-14q32.3.
Èçó÷åíèå àëëåëüíîãî ñîñòîÿíèÿ ìàðêåðîâ ïðîâîäèëîñü
ìåòîäîì ôðàãìåíòíîãî àíàëèçà íà ïðèáîðå Abi
Prism 3500.

Õðîìîñîìíûé ìèêðîìàòðè÷íûé àíàëèç âûïîëíåí
íà ãåíåòè÷åñêîì àíàëèçàòîðå ÃÅÍÎÑÊÀÍ 3000 ñ èñ-
ïîëüçîâàíèåì ìèêðîìàòðèö âûñîêîãî ðàçðåøåíèÿ.

Ðåçóëüòàòû èññëåäîâàíèÿ

Ôåíîòèï ðåáåíêà: äëèííûé âûñòóïàþùèé ôèëüòð,
íèçêèé ðîñò âîëîñ íà ëáó, íèçêîðàñïîëîæåííûå óøíûå
ðàêîâèíû, ìèêðîãåíèÿ, ãèðñóòèçì. Íà ðåíòãåíîãðàììå
ãðóäíîé êëåòêè âî ôðîíòàëüíîé ïðîåêöèè ôîðìà ãðóä-
íîé êëåòêè êîëîêîëîîáðàçíàÿ, óçêàÿ, ðåáðà èìåþò
êðþ÷êîîáðàçíóþ êîíôèãóðàöèþ. Íà îñíîâàíèè àíà-
ìíåçà, à òàêæå êëèíèêî-ëàáîðàòîðíûõ ìåòîäîâ èññëåäî-
âàíèÿ ïðîáàíäó óñòàíîâëåí êëèíè÷åñêèé äèàãíîç: ñèíä-

ðîì Êàãàìè-Îãàòà.

Ìèêðîñàòåëëèòíûé àíàëèç ïîêàçàë îòñóòñòâèå ìàòå-
ðèíñêèõ àëëåëåé ìèêðîñàòåëëèòíûõ ìàðêåðîâ â ìàòåðè-
àëå ïðîáàíäà, ÷òî ìîæåò ñâèäåòåëüñòâîâàòü î äåëåöèè
ìàòåðèíñêîãî ïðîèñõîæäåíèÿ ëèáî îá îäíîðîäèòåëü-
ñêîé äèñîìèè îòöîâñêîãî ïðîèñõîæäåíèÿ.

Õðîìîñîìíûé ìèêðîìàòðè÷íûé àíàëèç, ïðîâåäåí-
íûé ìàòåðè ïðîáàíäà ïîäòâåðäèë íàëè÷èå äåëåöèè è
ïîçâîëèë óòî÷íèòü ðàçìåðû è âõîäÿùèå â íåå ãåíû. Âû-
ÿâëåíà ìèêðîäåëåöèÿ ó÷àñòêà äëèííîãî ïëå÷à 14-é õðî-
ìîñîìû c ïîçèöèè 101264519 äî ïîçèöèè 101567893, çà-
õâàòûâàþùàÿ ðåãèîíû 14q32.2q32.31. Ðàçìåð: 303 ò.ï.í.

Ãåíû, ðàñïîëîæåííûå â ðàéîíå äèñáàëàíñà: MEG3,

RTL1, MIR431, MIR433, MIR127, MIR136, MEG8,

MIR370, SNORD113-1, SNORD114-1, MIR379, MIR380,

MIR494, MIR495, MIR376C, MIR376A2, MIR376B,

MIR376A1, MIR487B, MIR134, MIR485, MIR409, MIR369,

MIR410, MIR656. Ìîëåêóëÿðíûé êàðèîòèï: arr[hg19]
14q32.2q32.31(101264519_101567893)x1. Òàêèì îáðàçîì,
ïðîáàíä äåëåöèþ óíàñëåäîâàë îò ìàòåðè. Â çîíó äåëåöèè
âîøåë MEG3-DMR, ïðè ýòîì íå çàòðîíóò IG-DMR.

Ïî äàííûì ëèòåðàòóðû, èçâåñòíî î 17 ñëó÷àÿõ ñèíä-
ðîìà Êàãàìè-Îãàòà, îáóñëîâëåííûõ äåëåöèÿìè, óíàñëå-
äîâàííûìè îò ìàòåðåé. Îïèñàííûå äåëåöèè âîâëåêàþò
ðàçíûå äèôôåðåíöèàëüíî èìïðèíòèðîâàííûå ðåãèîíû
14-é õðîìîñîìû (ðèñ. 1). Ìû ïðîâåëè ñðàâíåíèå êëèíè-
÷åñêèõ ôåíîòèïîâ ýòèõ ïàöèåíòîâ. Äàííûå ïðåäñòàâëå-
íû â òàáëèöå.

Îêàçàëîñü, ÷òî îáùèé ïðèçíàê, êîòîðûé áûë îïèñàí
ó âñåõ ïàöèåíòîâ — ýòî êîëîêîëîîáðàçíàÿ äåôîðìàöèÿ
ãðóäíîé êëåòêè. Ýòîò ñèìïòîì îáíàðóæåí ó 100% ïðî-
áàíäîâ. Ñïåöèôè÷åñêîå êðþ÷êîîáðàçíîå ñòðîåíèå ðå-
áåð — ó 87,5% (14/16).

Âòîðûì ïî ÷àñòîòå ïðèçíàêîì ó ïàöèåíòîâ ñ ñèíäðî-
ìîì Êàãàìè-Îãàòà áûëî ìíîãîâîäèå. Îíî âñòðå÷àëîñü
â 83,3% (15/18).

Â äâóõ îïèñàíèÿõ [19, 20] ó òðåõ äåâî÷åê äåëåöèè íå
âîâëåêàëè íè îäèí èç äèôôåðåíöèàëüíî èìïðèíòèðî-
âàííûõ ðåãèîíîâ 14-é õðîìîñîìû, îäíàêî ó âñåõ ïàöè-
åíòîâ áûëà îòìå÷åíà ñïåöèôè÷åñêàÿ äåôîðìàöèÿ ãðóä-
íîé êëåòêè. Ïðè ýòîì íè ó îäíîãî ðåáåíêà íå áûëî îì-
ôàëîöåëå. Ó äðóãèõ ïàöèåíòîâ, äåëåöèÿ êîòîðûõ âîâëå-
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Òàáëèöà
Êëèíè÷åñêàÿ õàðàêòåðèñòèêà ïàöèåíòîâ ñ ñèíäðîìîì Êàãàìè-Îãàòà,

îáóñëîâëåííûì ìèêðîäåëåöèåé 14q32, óíàñëåäîâàííîé îò ìàòåðè

Kagami
et al. 7

Kagami
et al. 16

Beygo
et al.18

Corsello
et al.19

Rosenfeld
et al. 20

van der
Werf et al.17

Íàøè
äàííûå

Êîëè÷åñòâî ïàöèåíòîâ (æ/ì) 5 (3:2) 2 (2:0) 3 (1:2) 1 (f) 2 (2:0) 4 (1:3) 1 (ì)

Ìîëåêóëÿðíûé àíàëèç:

IG-DMR ìàòåðèíñêîãî ïðîèñõîæäå-
íèÿ

MEG3-DMR ìàòåðèíñêîãî ïðîèñ-
õîæäåíèÿ

Äåëåöèÿ
(5/5)

Äåëåöèÿ
(5/5)

Äåëåöèÿ
(1/2)

Äåëåöèÿ
(1/2)

Íå
âîâëå÷åí

Äåëåöèÿ
(3/3)

Íå
âîâëå÷åí

Íå
âîâëå÷åí

Íå
âîâëå÷åí

Íå
âîâëå÷åí

Äåëåöèÿ
(2/4)

Äåëåöèÿ
(2/4)

Íå
âîâëå÷åí

Äåëåöèÿ

Ïðåíàòàëüíî:
Ìíîãîâîäèå + (4/5) + (1/2) + (3/3) + + (2/2) + (3/4) +

Ñðîê ðîäîâ (íåäåëü) 27-35 28-33 32-35 35 ? 32-41 28

Ãðóäíàÿ êëåòêà:

— êîëîêîëîîáðàçíàÿ ãðóäíàÿ êëåòêà

— êîðîòêèå êðþ÷êîîáðàçíûå ðåáðà

+ (5/5)

+ (5/5)

+ (2/2)

+ (2/2)

+ (3/3)

+ (3/3)

+

+

+ (2/2)

?

+ (4/4)

+ (2/4)

+

+

Îìôàëîöåëå + (2/5) + (2/2) + (1/3) - - + (2/4) +

Çàäåðæêà ïñèõîìîòîðíîãî ðàçâèòèÿ + (3/5) ? + (2/3) ? ? + (3/4) ?

Ïðèìå÷àíèå. æ/ì — æåíñêèé/ìóæñêîé ïîë; IG-DMR, MEG3-DMR — âíóòðèãåííûé äèôôåðåíöèàëüíî ìåòèëèðîâàííûé ðå-
ãèîí; "+" — ïðèçíàê ïðèñóòñòâóåò. "-" — ïðèçíàê îòñóòñòâóåò; "?" — ïðèçíàê íå îïèñàí èëè äàííûå î íåì îòñóòñòâóþò.



êàëà õîòÿ áû îäèí DMRs, ýòîò ñèìïòîì âñòðå÷àëñÿ ïî
ìåíüøåé ìåðå â ïîëîâèíå ñëó÷àåâ (8/15).

Ìàòåðè áîëüíûõ äåòåé ïî÷òè âî âñåõ îïèñàíèÿõ íå
èìåëè íèêàêèõ êëèíè÷åñêèõ ïðîÿâëåíèé, ëèøü ìàòü îä-
íîãî ïàöèåíòà [16] èìåëà íèçêèé ðîñò è îæèðåíèå.

Áîëüøèíñòâî äåòåé íóæäàëèñü â ðåñïèðàòîðíîé ïîä-
äåðæêå ñðàçó ïîñëå ðîæäåíèÿ (14/16). ×àñòü äåòåé, êàê è
íàø ïðîáàíä, ïîãèáëà â ïåâûå ìåñÿöû æèçíè, îäíàêî
íåêîòîðûå ïàöèåíòû íà ìîìåíò îïèñàíèÿ íå äîñòèãëè
âîçðàñòà îäíîãî ãîäà, ñóäüáà èõ íåèçâåñòíà. Â ñâîåé ðà-
áîòå van der Werf ñ ñîàâò. [17] îïèñàëè äâîèõ âçðîñëûõ
ïàöèåíòîâ ñ ñèíäðîìîì Êàãàìè-Îãàòà, èìåþùèõ ìÿã-
êèé ôåíîòèï. Àâòîðû ïðåäïîëîæèëè, ÷òî áîëåå òÿæå-
ëûé ôåíîòèï àññîöèèðîâàí ñ äåëåöèÿìè, çàòðàãèâàþ-
ùèé MEG3-DMR.

Âûâîäû

Ïðè îïðåäåëåíèè êàçóàòèâíîñòè âûÿâëåííûõ ó ïðî-
áàíäà äåëåöèé, àíàëèç èõ ïðîèñõîæäåíèÿ èìååò áîëü-
øîå çíà÷åíèå. Ìèêðîäåëåöèè, óíàñëåäîâàííûå îò çäî-
ðîâûõ ðîäèòåëåé, íå âñåãäà èìåþò íåéòðàëüíûé õàðàê-
òåð, äàæå ïðè èõ íåáîëüøèõ ðàçìåðàõ. Äëÿ ïîñòàíîâêè
äèàãíîçà èìååò çíà÷åíèå îöåíêà êîððåëÿöèè ãåíî-
òèï-ôåíîòèï ñ ãåíàìè, âîøåäøèìè â çîíó äèñáàëàíñà.
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