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BACKGROUND: Ciliopathies include the large group of hereditary diseases caused by mutations in the genes encoding
primary cilia components. The largest type of skeletal ciliopathies is short-rib thoracic dysplasia.

AIM: This study describes the clinical and genetic characteristics of Russian patients with STRD with or without polydac-
tyly caused by mutations in the genes DYNC2H1, DYNC2I2, IFT80, and IFT140.

MATERIALS AND METHODS: A comprehensive examination of 10 unrelated children aged from 9 days to 9 years, with
phenotypic signs of short-rib thoracic dysplasia with or without polydactyly, was conducted. The diagnosis was confirmed
using genealogical analysis, clinical examination, neurological examination, radiography, and targeted sequencing of a panel
consisting of 166 genes responsible for the development of inherited skeletal pathology.

RESULTS: As a result of the molecular genetic analysis, four short-rib thoracic dysplasia genetic variants were identi-
fied. Seven patients were diagnosed with short-rib thoracic dysplasia type 3, and three unique patients were diagnosed with
types 11, 2, and 9 due to mutations in the DYNC2H1 and DYNC2I2, IFT80, and IFT140 genes, respectively. From the 14 detected
variants, six were identified for the first time. As in the previously described patient samples, in the analyzed sample, more
than half of the cases were due to a mutation in the DYNC2H1 gene, which is responsible for the SRTD type 3. The differences
in the severity of clinical manifestations and the disease course in patients with mutations in certain regions of the gene,
which have a different effect on its protein product function, have been shown.

CONCLUSIONS: The results of this molecular genetic study broaden the spectrum of mutations in the DYNCZHT, DYNCZ212,
and IFT140 genes causing short-rib thoracic dysplasia and confirm the usefulness of the whole-exome sequencing as the
most informative method for identifying mutations of the genetically heterogeneous short-rib thoracic dysplasia group.
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KnuHuko-reHeTUYeCKMe XapaKTePUCTUKU CKeNeTHbIX
LLUNMONATMIA — TOopaKanbHbIX AUCNAAZUM
C KOPOTKMMM pebpamu
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06ocHosaHue. Linnvonatum — 6Gonbluas rpynna HacnefCTBeHHbIX 3aboneBaHuiA, 00YCNOBNEHHBIX MyTaLMAMK B reHax,
KOLMPYIOLUMX Pa3nUYHbIE KOMMOHEHTLI MEPBUYHBLIX PecHUYeK. Hambonee MHOMOUMCNEHHYK TPynMy CKENETHBIX LuauonaTui
COCTaBNAOT TOpaKasbHble AUCTNA3MKU C KOPOTKUMM pebpamu.

Llese — onmcaHWe KNMHUKO-TEHETUYECKUX XapaKTEPUCTUK POCCUICKMX B0NBHBIX TOpaKanbHbIMM AMCMIA3MSMU C KOPOT-
KuMm pebpamu ¢ unu 6e3 nonupakTuamm, 0bycnosneHHbIMU MyTaumamu B reHax DYNCZH1, DYNC2I2, IFT80, IFT140.

Mamepuanel u Memodel. [poBefeHo KoMnNeKcHoe obcneaoBaHue 10 feTeit U3 HEPOLCTBEHHLIX CEMeN B Bo3pacTe 0T 9 cyT
U3HM 10 9 NeT ¢ HeHOTUNMUECKUMM NPU3HAKaMW TOpaKabHOW AMCIIAa3WM C KOPOTKUMM pebpamu ¢ unu 6e3 NoNMaaKTUImm.
[ing yTouHeHMa anarHosa Mcnonb3oBanu reHeanorMyeckuini aHanKs, KNMHUYeckoe obcnefoBaHue, HEBPOIOTMYECKMIA OCMOTP
Mo CTaHLAPTHON METOAMKE C OLIEHKOM NCUXO3MOLMOHAIBbHOIM Cepbl, peHTreHorpadmio U TapreTHoe CEKBEHUPOBAHME NaHENM,
cocrosiLien u3 166 reHoB, OTBETCTBEHHBIX 33 Pa3BUTUE HACNELCTBEHHOW CKENETHOW NaTosormm.

Pesynemamel. B pe3ynbtaTte MoneKynspHO-reHeTUYECKOro aHanm3a y HabniogaeMbix 60MbHBIX BBISBIEHO YEThIPE reHe-
TUYECKUX BapUaHTa TOPaKasibHOW AMCNNAa3uM ¢ KOPOTKMMK pebpamu. Y ceMepbix 60MbHBIX UarHOCTMPOBaHa TopaKanbHas
AMCMNasusa ¢ KOPOTKMMM pebpamu 3-ro Tuna, no ogHoMy bonbHoMy — aucnnasum 11, 2 u 9-ro Tuna, obycnoeneHHble MyTa-
umamm B reHax DYNCZH1, DYNC2I2, IFT80 v IFT140 cootBeTcTBEHHO. M3 14 HYKNEOTUAHBLIX 3aMeH LIeCTb 0bHapyeHbI Bnep-
Bble. Kak 1 B paHee onucaHHbIX BbIbopKax, ¥ 60MbLIMHCTBA aHanM3upyeMblx naumeHToB 3aboneBaHne 0bycnoBneHo MyTauuei
B reHe DYNC2H], oTBeTCTBEHHOM 3a BO3HMKHOBEHWE TOPaKanbHOM AUCTIa3umn C KOpoTKUMM pebpamu 3-ro Tuna. CyiecTsyioT
Pa3NUYMA B TAHKECTU KIIMHUYECKMX NPOSIBNEHUI U TeYeHUM 3abonieBaHms y B0MbHBIX C MyTaLMAMM B OTAENbHbIX Y4acTKax reHa,
OKa3bIBAOLLMX Pa3NIMYHOE BAMSHWE HA GYHKLMIO ero OeNKOBOro MPOLYyKTa.

3akntoyeHue. Pe3ynbTaThl MONEKYNAPHO-TEHETUYECKOMO WUCCEA0BaHNUS PacLUMpAIOT CMEeKTp MyTauwii B reHax DYNCZHT,
DYNC212, IFT140, obycnosnuBaloLLmX pa3suTUe TopakasbHOW Aucniasum ¢ KopoTkumm pebpamm 3, 11 1 9-ro TvnoB 1 noa-
TBEPIKAAIOT UCMONb30BaHNe CEKBEHUPOBaHWSA 3K30Ma KaK 0CHOBHOMO MeToAa MAEeHTUdUKaLMM MyTaLmin reHeTUYECKM reTepo-
FEHHOW rpynMbl TOpaKabHbIX AMCM/A3WA C KOPOTKUMK pebpamu.

KnioueBble cnoBa: cKeneTHbIE LuaMonaTtuy; TOpaKasibHble aucnnasnn ¢ KOpOTKUMU pe6paMV|; CeKBEeHMpoBaHMe 3K30Ma.
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