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Âðîæäåííàÿ íàñëåäñòâåííàÿ íåñèíäðîìàëüíàÿ àíèðèäèÿ (ÂÀ) — ìîíîãåííûé âðîæäåííûé ïîðîê ðàçâèòèÿ îðãàíà çðåíèÿ
ñ àóòîñîìíî-äîìèíàíòíûì òèïîì íàñëåäîâàíèÿ, âñòðå÷àþùèéñÿ â ïîïóëÿöèè ñ ÷àñòîòîé 1:45 000—100 000 íàñåëåíèÿ. ÂÀ õà-
ðàêòåðèçóåòñÿ âðîæäåííûì îòñóòñòâèåì ðàäóæíîé îáîëî÷êè ãëàçà èëè âðîæäåííîé ãèïîïëàçèåé áîëüøåé åå ÷àñòè. ÂÀ ìîæåò
áûòü: íåñèíäðîìàëüíîé, êîòîðàÿ, îäíàêî, ÷àñòî çàòðàãèâàåò âñå ñòðóêòóðû ãëàçà (75 % ñëó÷àåâ) è ñèíäðîìàëüíîé (20%,
âêëþ÷àÿ WAGR ñèíäðîì). ×àñòü ôîðì ÂÀ, êàê èçîëèðîâàííîé, òàê è ñèíäðîìàëüíîé, îáóñëîâëåíà ãåòåðîçèãîòíûìè ìóòàöèÿ-
ìè â ãåíå PAX6 è õðîìîñîìíûìè ïåðåñòðîéêàìè, âîâëåêàþùèìè ðåãèîí 11p13. Äåëåöèè â òîì æå ðåãèîíå, íî ñ âîâëå÷åíèåì,
ïîìèìî ãåíà PAX6, åùå è ãåíà WT1 ïðèâîäÿò ê ñèíäðîìó WAGR. Â èññëåäîâàíèå âêëþ÷åíû 110 ïàöèåíòîâ ñ ïðåäïîëîæèòåëü-
íûì äèàãíîçîì èçîëèðîâàííàÿ âðîæäåííàÿ àíèðèäèÿ èç 84 íåðîäñòâåííûõ ñåìåé è 7 ïàöèåíòîâ èç 7 íåðîäñòâåííûõ ñåìåé –
ñ äèàãíîçîì ñèíäðîì WAGR. Ïðèìåíÿåìàÿ êîìïëåêñíàÿ ïîäòâåðæäàþùàÿ è äèôôåðåíöèàëüíàÿ ÄÍÊ-äèàãíîñòèêà ÂÀ è ñèíä-
ðîìà WAGR ñîñòîèò èç äâóõ îñíîâíûõ ïîñëåäîâàòåëüíûõ ýòàïîâ: MLPA àíàëèçà (ñ ïîäòâåðæäåíèåì îáíàðóæåííûõ äåëåöèé ñ
ïîìîùüþ àíàëèçà ïîòåðè ãåòåðîçèãîòíîñòè èëè FISH) è ñåêâåíèðîâàíèÿ ïî Ñýíãåðó. Ýôôåêòèâíîñòü ïðèìåíåíèÿ MLPA-àíà-
ëèçà â êà÷åñòâå ïåðâîíà÷àëüíîãî ìåòîäà äèàãíîñòèêè ñîñòàâëÿåò 33% (30/91). Ýôôåêòèâíîñòü ïðèìåíåíèÿ ñåêâåíèðîâàíèÿ
â êà÷åñòâå åäèíñòâåííîãî ìåòîäà äèàãíîñòèêè ÂÀ âíå ïðåäëàãàåìîé êîìïëåêñíîé òåõíîëîãèè â âûáîðêå ðîññèéñêèõ áîëüíûõ
ñîñòàâèëà áû 63,7% (58/91). Â ðåçóëüòàòå èñïîëüçîâàíèÿ ïðåäëàãàåìîé òåõíîëîãèè äèàãíîç ïîäòâåðæäåí ó 107 ïàöèåíòîâ
(81 ïðîáàíäà) ñ íåñèíäðîìàëüíîé ÂÀ è 7 ïàöèåíòîâ ñ ñèíäðîìîì WAGR, îïðåäåëåíû ÷àñòûå â âûáîðêå ïàöèåíòîâ èç Ðîññèè
PAX6 ìóòàöèè. Ýôôåêòèâíîñòü ïðèìåíåíèÿ äâóõ ïîñëåäîâàòåëüíûõ ýòàïîâ êîìïëåêñíîé òåõíîëîãèè ïîäòâåðæäàþùåé è äèô-
ôåðåíöèàëüíîé äèàãíîñòèêè ÂÀ â âûáîðêå ïàöèåíòîâ èç Ðîññèè ñîñòàâèëà 96,7% (88/91).

Êëþ÷åâûå ñëîâà: âðîæäåííàÿ àíèðèäèÿ, ñèíäðîì WAGR, PAX6, MLPA, 11p13, âíóòðèãåííûå ìóòàöèè, êðóïíûå õðîìîñîì-
íûå äåëåöèè.
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Application of medical technology for the diagnosis of congenital aniridia

at the research centre for medical genetics

Marakhonov A.V.1,2, Vasilyeva T.A.1, Voskresenskaya A.A.3, Kadyshev V.V.1, Pozdeyeva N.A.3,

Shilova N.V.1, Braslavskaya S.I.1, Khlebnikova O.V.1, Zinchenko R.A.1,4,*, Kutsev S.I.1,4

1 Research Center for Medical Genetics, Moscow, Russian Federation
2 Moscow Institute of Physics and Technology (State University), Dolgoprudny, Russian Federation
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4 Pirogov Russian National Research Medical University, Moscow, Russian Federation
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Congenital aniridia is a Mendelian autosomal dominant panocular disorder with complete penetrance and variable expressivity.
The incidence of aniridia is 1 in 40,000-100,000 births. Aniridia is characterized by congenital absence of the iris with foveal
hypoplasia and other eye abnormalities. Aniridia occurs as non-syndromic which, however, often affects all eye structures (75% of
cases) and syndromic (20%, including WAGR syndrome). The most cases of aniridia, both isolated and syndromic, is caused by het-
erozygous mutations in the PAX6 gene or chromosome 11p13 rearrangements. Large deletions of the same region affecting PAX6
and WT1 genes loci lead to the WAGR syndrome. 110 patients with a preliminary diagnosis of congenital aniridia from 84 unrelated
families and 7 patients from 7 unrelated families diagnosed with WAGR syndrome were included into the study. The applied complex
confirmatory and differential DNA diagnosis of aniridia and WAGR syndrome consists of two main sequential steps: MLPA analysis
(with confirmation of the detected deletions using the loss of heterozygosity analysis and/or FISH) and Sanger sequencing. The effi-
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ciency of MLPA analysis as an initial diagnostic method is 33% (30/91). The effectiveness of sequencing as the only method for diag-
nosis of aniridia is 63.7% (58/91). As a result of the application of complex medical technology at the Research Centre for Medical
Genetics, the diagnosis was confirmed in 107 patients (81 probands) with aniridia and 7 patients with WAGR syndrome. Frequent
PAX6 mutations and 11p13 deletions were identified. The effectiveness of two-staged technology for congenital aniridia diagnosis is
96.7% (88/91).

Key words: congenital aniridia, WAGR syndrome, PAX6, MLPA, 11p13, intragenic mutations, large chromosome deletions.

Ââåäåíèå

Âðîæäåííàÿ íàñëåäñòâåííàÿ íåñèíäðîìàëüíàÿ àíè-
ðèäèÿ (ÂÀ, OMIM #106210) — íàñëåäñòâåííûé âðîæ-
äåííûé ïîðîê ðàçâèòèÿ (ÂÏÐ) îðãàíà çðåíèÿ ñ àóòîñîì-
íî-äîìèíàíòíûì òèïîì íàñëåäîâàíèÿ, âñòðå÷àþùèéñÿ
â ïîïóëÿöèè ñ ÷àñòîòîé 1:45 000—100 000 íàñåëåíèÿ [1].
ÂÀ õàðàêòåðèçóåòñÿ âðîæäåííûì îòñóòñòâèåì ðàäóæíîé
îáîëî÷êè ãëàçà èëè âðîæäåííîé ãèïîïëàçèåé áîëüøåé
åå ÷àñòè. ÂÀ ìîæåò áûòü íåñèíäðîìàëüíîé, êîòîðàÿ, îä-
íàêî, ÷àñòî çàòðàãèâàåò âñå ñòðóêòóðû ãëàçà (75% ñëó÷à-
åâ) è ñèíäðîìàëüíîé (20%, âêëþ÷àÿ ñèíäðîì WAGR)
[2]. Ñèíäðîìàëüíûå ôîðìû àíèðäèè âêëþ÷àþò:

à) ÂÀ, îòÿãîùåííóþ ïîðàæåíèåì ÖÍÑ, ýíäîêðèí-
íîé, ìî÷åïîëîâîé è äðóãèõ ñèñòåì è îðãàíîâ (<10%);

á) ñèíäðîì WAGR (<10%);

â) íåòèïè÷íûå ðåäêèå ôîðìû ÂÀ, âîçíèêàþùèå íà
ôîíå äðóãèõ ñëîæíûõ ìîíîãåííûõ èëè õðîìîñîìíûõ
çàáîëåâàíèé [3, 4].

×àñòü ôîðì ÂÀ, êàê èçîëèðîâàííîé, òàê è ñèíäðî-
ìàëüíîé îáóñëîâëåíà ãåòåðîçèãîòíûìè ìóòàöèÿìè
â ãåíå PAX6 (OMIM *607108), à òàêæå õðîìîñîìíûìè
ïåðåñòðîéêàìè, âîâëåêàþùèìè ðåãèîí 11p13 [4—6].
Äåëåöèè â ýòîì ðåãèîíå, íî ñ âîâëå÷åíèåì, ïîìèìî
ãåíà PAX6, åùå è ãåíà WT1 ïðèâîäÿò ê ñèíäðîìó
WAGR. Ñèíäðîì WAGR âñòðå÷àåòñÿ, â îñíîâíîì,
â âèäå ñïîðàäè÷åñêèõ ñëó÷àåâ. Âî âñåõ ñïîðàäè÷åñêèõ
ñëó÷àÿõ ÂÀ äî óñòàíîâëåíèÿ ãåíåòè÷åñêîé ïðè÷èíû
áîëüíîé èìååò 50%-íûé ðèñê ðàçâèòèÿ íåôðîáëàñòî-
ìû äî 8 ëåò æèçíè [7].

Îêîëî 2% ñëó÷àåâ àíèðèäèè àññîöèèðîâàíû ñ äðóãè-
ìè ìîíîãåííûìè è õðîìîñîìíûìè ñèíäðîìàìè, áîëåå
ðåäêèìè ïî ÷àñòîòå [8].

Êðîìå òîãî, ñõîäíûå ñ âûçâàííîé ìóòàöèÿìè â ãåíå
PAX6 ÂÀ ôåíîòèïû ìîãóò áûòü òàêæå àññîöèèðîâàíû

ñ ìóòàöèÿìè â ãåíàõ FOXC1 (OMIM *601090), PITX2

(OMIM *601542), PITX3 (OMIM *602669) è äðóãèõ

(�3% ïàöèåíòîâ) [9—11].

Ìóòàöèè â ãåíàõ FOXC1 è PITX2 îáû÷íî àññîöèèðî-

âàíû ñ ñèíäðîì Àêñåíôåëüä-Ðèãåðà è àíîìàëèåé Ïåòåð-

ñà. Ó÷èòûâàÿ ñõîæåñòü ôåíîòèïîâ, ïðèõîäèòñÿ ïðîâî-

äèòü äèôôåðåíöèàëüíóþ äèàãíîñòèêó íåñèíäðîìàëüíîé

àíèðèäèè ñ ýòèìè ïîðîêàìè ðàçâèòèÿ ïåðåäíåãî îòðåçêà

ãëàçà. Çíà÷èòåëüíóþ ñëîæíîñòü â ìîëåêóëÿðíîì ïîä-

òâåðæäåíèè äèàãíîçà ÂÀ ïðåäñòàâëÿåò è ãåòåðîãåííîñòü

ìîëåêóëÿðíûõ ìåõàíèçìîâ ïîâðåæäåíèÿ ãåíà PAX6. Îíè

âêëþ÷àþò â ñåáÿ íå òîëüêî òî÷êîâûå ìóòàöèè, íî è

êðóïíûå õðîìîñîìíûå ïåðåñòðîéêè ñ âîâëå÷åíèåì îá-

ëàñòè p13 õðîìîñîìû 11 [12]. Õðîìîñîìíûå ïåðåñòðîé-

êè â ðÿäå ñëó÷àåâ ìîãóò çàòðàãèâàòü íå êîäèðóþùóþ

÷àñòü ãåíà PAX6, à äèñòàëüíûé 3` öèñ-ðåãóëÿòîðíûé ðàé-

îí, íàõîäÿùèéñÿ íà ðàññòîÿíèè 150 ò.ï.í. îò ãåíà [13].

Â ëàáîðàòîðèè ãåíåòè÷åñêîé ýïèäåìèîëîãèè ÔÃÁÍÓ

«ÌÃÍÖ» ðàçðàáîòàíà êîìïëåêñíàÿ ìåäèöèíñêàÿ òåõíî-

ëîãèÿ ïîäòâåðæäàþùåé è äèôôåðåíöèàëüíîé äèàãíîñ-

òèêè ÂÀ [14, 15]. Â íàñòîÿùåé ðàáîòå ïðåäñòàâëåíû ðå-

çóëüòàòû ïðèìåíåíèÿ ìåäèöèíñêîé òåõíîëîãèè äëÿ äèà-

ãíîñòèêè ÂÀ ó 117 ïàöèåíòîâ èç 91 íåðîäñòâåííîé ñå-

ìüè.

Îñíîâíûå ýòàïû òåõíîëîãèè

Îò âñåõ îáñëåäîâàííûõ áîëüíûõ èëè èõ çàêîííûõ

ïðåäñòàâèòåëåé (ðîäèòåëåé) ïîëó÷åíî èíôîðìèðîâàí-

íîå ñîãëàñèå íà ó÷àñòèå â îáñëåäîâàíèè, îáðàáîòêó ïåð-

ñîíàëüíûõ äàííûõ è ïðîâåäåíèå ëàáîðàòîðíîé äèàãíîñ-

òèêè. Èññëåäîâàíèå îäîáðåíî ýòè÷åñêèì êîìèòåòîì

ÔÃÁÍÓ «ÌÃÍÖ».
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Òàáëèöà
Ðåçóëüòàòû ïðèìåíåíèÿ êîìïëåêñíîé äèàãíîñòèêè ÂÀ

â âûáîðêå èç 117 ïàöèåíòîâ èç 91 íåðîäñòâåííîé ñåìüè èç Ðîññèè

Äèàãíîç PAX6 àíàëèç Âñåãî èçó÷åíî ïàöèåíòîâ

Òî÷êîâûå âíóðè-
ãåííûå ìóòàöèè

Äåëåöèè (MLPA) Êîëè÷åñòâî ïðî-
áàíäîâ áåç PAX6

ìóòàöèé

WAGR 0 7 0 7 62 ñïîðàäè÷åñêèõ
ñëó÷àÿ

Ñïîðàäè÷åñêàÿ ÂÀ 35 17 3 55

Ñåìåéíàÿ ÂÀ 23 6 0 29

Âñå 58 30 3 91



Â èññëåäîâàíèå âêëþ÷åíû 110 ïàöèåíòîâ ñ ïðåäïî-
ëîæèòåëüíûì äèàãíîçîì èçîëèðîâàííàÿ âðîæäåííàÿ àíè-

ðèäèÿ èç 84 íåðîäñòâåííûõ ñåìåé è 7 ïàöèåíòîâ èç 7 íå-
ðîäñòâåííûõ ñåìåé — ñ äèàãíîçîì ñèíäðîì WAGR. Èçó-
÷åíî 29 ñåìåéíûõ ñëó÷àåâ ÂÀ è 59 åäèíè÷íûõ (â òîì
÷èñëå ñåìåðî ïàöèåíòîâ ñ ñèíäðîìîì WAGR). Âîçðàñò
ïàöèåíòîâ âàðüèðîâàë îò 6 ìåñÿöåâ äî 65 ëåò (ñðåäíèé
âîçðàñò 16 ëåò), áîëüøèíñòâî áîëüíûõ â âûáîðêå
(67 ÷åë.) îáñëåäîâàíû â âîçðàñòå äî 12 ëåò. Äèàãíîç ïî-
ñòàâëåí íà îñíîâàíèè êëèíè÷åñêîé êàðòèíû â ÔÃÁÍÓ
«ÌÃÍÖ» (63 ïàöèåíòà) è â ×åáîêñàðñêîì ôèëèàëå
ÔÃÀÓ «ÌÍÒÊ «Ìèêðîõèðóðãèÿ ãëàçà» èì. àêàä.
Ñ.Í. Ôåäîðîâà» (54 ïàöèåíòà).

Ïðèìåíÿåìàÿ êîìïëåêñíàÿ ïîäòâåðæäàþùàÿ è äèô-
ôåðåíöèàëüíàÿ ÄÍÊ-äèàãíîñòèêà ÂÀ è ñèíäðîìà
WAGR ñîñòîèò èç äâóõ ïîñëåäîâàòåëüíûõ ýòàïîâ.

Ïåðâûé ýòàï. Âûñîêèé ðèñê è çëîêà÷åñòâåííîñòü
îïóõîëè ïî÷êè ïðè ñèíäðîìå WAGR îïðåäåëÿþò âàæ-
íîñòü ïðîâåäåíèÿ ðàííåé äèôôåðåíöèàëüíîé äèàãíîñ-
òèêè è ïåðâîî÷åðåäíîñòü àíàëèçà âàðèàöèé ÷èñëà êîïèé
ãåíîâ â ðåãèîíå 11p13 ó ïàöèåíòîâ ñ ÂÀ. Äàííûé ýòàï
ïðîâîäèòñÿ ìåòîäîì MLPA àíàëèçà è âàëèäàöèè îáíà-
ðóæåííûõ äåëåöèé:

à) â ñëó÷àå îáíàðóæåíèÿ êðóïíûõ äåëåöèé, çàòðàãè-
âàþùèõ ãåí WT1, — ôëóîðåñöåíòíîé in situ ãèáðèäèçà-
öèåé (FISH) ñ çîíäîì, ñïåöèôè÷íûì ê ãåíó WT1;

á) â îñòàëüíûõ ñëó÷àÿõ — ãåíîòèïèðîâàíèåì îòÿãî-
ùåííûõ ñåìåé ïî 12 ìèêðîñàòåëëèòíûì ìàðêåðàì õðî-
ìîñîìû 11.

Âòîðîé ýòàï. Ïðè îòñóòñòâèè â îáðàçöå ÄÍÊ ïðîáàí-
äà êðóïíûõ ñòðóêòóðíûõ èçìåíåíèé ðåãèîíà 11p13 ìå-
òîäîì ïðÿìîãî ñåêâåíèðîâàíèÿ ïî Ñýíãåðó îïðåäåëÿþò-
ñÿ òî÷êîâûå èçìåíåíèÿ ãåíà PAX6 è ïîäòâåðæäàåòñÿ ïà-
òîãåííûé õàðàêòåð âíîâü íàéäåííûõ ìóòàöèé.

Ðåçóëüòàòû è âûâîäû

Â ðåçóëüòàòå MLPA-àíàëèçà ïðîòÿæåííûå õðîìî-
ñîìíûå äåëåöèè âûÿâëåíû ó 23 ïðîáàíäîâ ñ íåñèíäðî-
ìàëüíîé ÂÀ è ó 7 ñ ñèíäðîìîì WAGR.

Ó ïàöèåíòîâ ñ ÂÀ îáíàðóæåíû äåëåöèè, çàõâàòûâàþ-
ùèå ëîêóñ ãåíà PAX6 è/èëè ëîêóñû ñîñåäíèõ ãåíîâ, äëè-
íîé îò 3 ò.ï.í. äî 7,5 ìëí ï.í.

Â 8 íåðîäñòâåííûõ ñåìüÿõ (12 ïàöèåíòîâ) îïðåäåëå-
íà äåëåöèÿ ðåãèîíà 11p13, êîòîðàÿ çàòðàãèâàåò óäàëåí-
íóþ 3` öèñ-ðåãóëÿòîðíóþ îáëàñòü, íî îñòàâëÿåò èíòàêò-
íîé êîäèðóþùóþ ïîñëåäîâàòåëüíîñòü ãåíà PAX6. Äëèíà
äåëåòèðîâàííîãî ó÷àñòêà ìîæåò âàðüèðîâàòü îò 500 äî
1500 ò.ï.í.

Ó 12 ïðîáàíäîâ îïðåäåëåíû äåëåöèè, çàõâàòûâàþ-
ùèå îáà ãåíà: PAX6 è WT1. Äåëåöèè WAGR-îáëàñòè áû-
ëè âåðèôèöèðîâàíû ìåòîäîì FISH ïî õàðàêòåðíîìó
ïàòòåðíó ãèáðèäèçàöèè — åäèíè÷íîìó ñèãíàëó, ñîîòâåò-
ñòâóþùåìó ëîêóñó WT1. Â ðåçóëüòàòå ñåìåðûì ïàöèåí-
òàì ñ ñèíäðîìîì WAGR äèàãíîç ïîäòâåðæäåí ìîëåêó-
ëÿðíî-ãåíåòè÷åñêèìè ìåòîäàìè. Ó 3 èç 5 ïðîáàíäîâ

ñ ÂÀ è âûÿâëåííûìè äåëåöèÿìè WAGR-îáëàñòè äèà-
ãíîç ñèíäðîì WAGR ñ ðàçâèòèåì îïóõîëè Âèëüìñà ìîæåò
ïîäòâåðäèòüñÿ ïîçäíåå (èç-çà ðàííåãî âîçðàñòà áîëüíîãî
îïóõîëü ìîãëà åùå íå ðàçâèòüñÿ). Ýòèì ïàöèåíòàì ðåêî-
ìåíäîâàí ìîíèòîðèíã ñîñòîÿíèÿ ïî÷åê (ÓÇÈ êàæäûå
3 ìåñÿöà) è íàáëþäåíèå ó îíêîëîãà.

Ýôôåêòèâíîñòü ïðèìåíåíèÿ MLPA àíàëèçà â êà÷å-
ñòâå ïåðâîíà÷àëüíîãî ìåòîäà äèàãíîñòèêè ñîñòàâëÿåò
33% (30/91).

Ó îñòàâøèõñÿ 67% (61/91) ïðîáàíäîâ ñ ÂÀ íåñáàëàí-
ñèðîâàííûõ õðîìîñîìíûõ ïåðåñòðîåê, çàòðàãèâàþùèõ
ñåãìåíò 11p13, íå îáíàðóæåíî.

Âíóòðèãåííûå ìóòàöèè â ãåíå PAX6 âûÿâëåíû
ó 58 ïðîáàíäîâ ñ ïðåäïîëîæèòåëüíûì äèàãíîçîì íåñèíä-

ðîìàëüíàÿ ÂÀ. Èç 58 èäåíòèôèöèðîâàííûõ ìóòàöèé 28
— ðàíåå íå îïèñàííûå, à 30 îïèñàíû äðóãèìè àâòîðàìè
è çàðåãèñòðèðîâàíû â áàçå äàííûõ î ìóòàöèÿõ â ãåíå
PAX6 [3]. Îïðåäåëåíû 24 íîíñåíñ-ìóòàöèè, 15 ìóòàöèé
ñäâèãà ðàìêè, 5 ìèññåíñ-ìóòàöèé, 1 CTE (ïðèâîäÿùàÿ
ê Ñ-êîíöåâîìó óäëèíåíèþ áåëêà), 2 èçìåíåíèÿ ñàéòà
èíèöèàöèè òðàíñëÿöèè, 11 ìóòàöèé, íàðóøàþùèõ
ñïëàéñèíã. Âñå îáíàðóæåííûå â äàííîì èññëåäîâàíèè
ìóòàöèè çàðåãèñòðèðîâàíû â îòêðûòîé áàçå äàííûõ
î ìóòàöèÿõ ÷åëîâåêà LOVD 3.0 (http://databa-
ses.lovd.nl/shared/genes/PAX6) è Clinvar.

Ó 13 íåðîäñòâåííûõ ïðîáàíäîâ îáíàðóæåíû 4 ÷àñòûå
ðåêóððåíòíûå ìóòàöèè (p.Arg203* — ó 4, p.Arg103* — ó 2,
p.Arg240* — ó 5, 1183+2T>C — ó 2). Åùå ó äâîèõ íåðîä-
ñòâåííûõ ïðîáàíäîâ îïðåäåëåíà ðàíåå íå çàðåãèñòðèðî-
âàííàÿ íîíñåíñ-ìóòàöèÿ c.265C>T, p.(Gln89*)
(N = 15/91, ò. å. ó 16,5% ïàöèåíòîâ îáíàðóæåíû ðåêóð-
ðåíòíûå ìóòàöèè).

Íè îäíà èç âïåðâûå îáíàðóæåííûõ ìóòàöèé íå
âñòðåòèëàñü â áàçå äàííûõ ïîëíîýêçîìíîãî ñåêâåíèðî-
âàíèÿ 60 706 íåðîäñòâåííûõ çäîðîâûõ èíäèâèäîâ èç
ðàçíûõ ïîïóëÿöèé ExAc [16]. Îáíàðóæåííûå íåáîëüøèå
âíóòðèãåííûå ìóòàöèè â ãåíå PAX6 ðàñïðåäåëåíû ïî
âñåìó ãåíó, îäíàêî áîëüøèíñòâî èç íèõ (76%, 44/58) ñî-
ñðåäîòî÷åíî â ïÿòè ýêçîíàõ: 5, 6, 7, 8 è 9.

Ïðÿìîå äâóíàïðàâëåííîå ñåêâåíèðîâàíèå ãåíà PAX6

ïîçâîëèëî âûÿâèòü ãåíåòè÷åñêèé äåôåêò ó 63,7% (58/91)
ïðîáàíäîâ ñ ÂÀ. Ïðè ïðèìåíåíèè ñåêâåíèðîâàíèÿ â êà-
÷åñòâå åäèíñòâåííîãî ìåòîäà äèàãíîñòèêè ÂÀ âíå ïðåä-
ëàãàåìîé êîìïëåêñíîé òåõíîëîãèè åãî ýôôåêòèâíîñòü
â âûáîðêå ðîññèéñêèõ áîëüíûõ ñîñòàâèëà áû 63,7%.
Â 3 ñëó÷àÿõ ñïîðàäè÷åñêîé ÂÀ íè òî÷êîâûõ ìóòàöèé
â ãåíå PAX6, íè õðîìîñîìíûõ ïåðåñòðîåê ñ âîâëå÷åíèåì
ðåãèîíà 11p13 íå âûÿâëåíî.

Â èòîãå ïîñëå ïðèìåíåíèÿ MLPA àíàëèçà è ñåêâåíè-
ðîâàíèÿ ïî Ñýíãåðó äèàãíîç ïîäòâåðæäåí ó 107 ïàöèåí-
òîâ ñ íåñèíäðîìàëüíîé ÂÀ è 7 ïàöèåíòîâ ñ ñèíäðîìîì
WAGR, îïðåäåëåíû ÷àñòûå â âûáîðêå ïàöèåíòîâ èç
Ðîññèè ìóòàöèè. Ýôôåêòèâíîñòü ïðèìåíåíèÿ äâóõ ïî-
ñëåäîâàòåëüíûõ ýòàïîâ êîìïëåêñíîé òåõíîëîãèè ïîä-
òâåðæäàþùåé è äèôôåðåíöèàëüíîé äèàãíîñòèêè ÂÀ ñî-
ñòàâèëà 96,7% (88/91).
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