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The influence of the TBX6 gene on the development
of congenital spinal deformities in children
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BACKGROUND: Congenital deformities of the spine are a group of serious congenital defects of the vertebrae, which can
manifest themselves in the clinical picture as an isolated pathology of the axial musculoskeletal system, and are associated
with congenital defects of internal organs and other systems. Recently, the TBXé gene has been identified as the genetic cause
of congenital scoliosis in about 11% of cases. This subtype of scoliosis is classified as TBX6-associated congenital scoliosis.
The TBXé6-associated congenital scoliosis phenotype is characterized by butterfly-shaped vertebrae and hemivertebrae in the
lower thoracic and lumbar regions without pronounced malformations of the spinal cord.

AIM: Our aim is to study and evaluate data from foreign and domestic scientific publications devoted to the study of the
candidate gene for congenital scoliosis TBXé.

MATERIALS AND METHODS: The following databases of scientific publications such as PubMed, Cochrane Library, Web
of Science, SCOPUS, MEDLINE, e-Library, Cyberleninka were used to write this review. The inclusion criteria were systematic
reviews, meta-analyses, multicenter studies, controlled cohort studies, uncontrolled cohort studies of patients with congeni-
tal spinal deformities. The exclusion criteria were clinical cases, observations, conference proceedings, congenital scoliosis
in genetic syndromes, congenital scoliosis associated with defects of the nervous system.

RESULTS: In order to achieve this goal, 70 scientific publications were studied relating to the data analysis of the candidate
gene for congenital scoliosis TBX4. Among 49 publications that were identified, 2 were domestics, and the rest were foreign
publications. These studies provided information on the molecular analysis of genes that cause congenital spinal deformities
in humans and animals.

CONCLUSIONS: An analysis of the published research work on this topic indicates the presence of a significant effect of
mutations in the TBX6 gene, leading to the appearance of congenital scoliosis.

Advances in elucidating the genetic contribution to the development of congenital spinal deformities and the molecular
etiology of clinical phenotypes may uncover the opportunities for further refinement of the classification of signs of congenital
scoliosis in accordance with the underlying genetic etiology.

Keywords: congenital spinal deformity; congenital scoliosis; TBX6 gene; children.
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0 BauaHuu reHa TBXé6 Ha pa3BuTHe BpPOKAECHHDbIX
aedopMaumi NO3BOHOYHUKA Y AeTen

© C.E. Xanbumukui, C.B. Buccapuonos, [I.H. KokywwuH, B.I1. Mynbauapos, H.0. XycanHos

HauwoHanbHbIN MeAMLMHCKMIA UCcCNeA0BaTENLCKUIA LIEHTP AETCKOW TpaBMatonoriu v optoneauu uM. I'.W. TypHepa, Cakt-MeTepbypr, Poccus

06ocHosaHue. BpoxieHHble AedopMauMy NO3BOHOYHWMKA NMPeACTaBNAT cOH0M rpynny CepbesHbiX BPOMAEHHbIX
Le(heKTOB NO3BOHKOB, KOTOPbIE MOTYT MPOABAATLCA B KNMHUYECKOW KapTUHE KaK WM30/MPOBaHHOW MaTtofioruert 0CeBoro
OMOpPHO-[BWUraTe/lbHOr0 anmnapara, Tak M COCTOAHUAMM, acCOLMMPOBAHHLIMUA C BPOMIEHHBIMUA eeKTaMy BHYTPEHHMX
OpraHoB W apyrux cucteM. B nocnegHee BpeMa reH TBX6 bbin naeHTMOMLMPOBAH KaK FreHETUYECKas NPUYMHA BPOMKAEHHO-
ro ckonmo3a npumepHo B 11 % cnyyaes. [JaHHbI NoATMN CKOIMO3a BbIAENAIOT Kak TBX6-accoumMmnpoBaHHbIN BPOKAEHHBIN
cKonmo3. [ins ero ¢peHoTMNa xapaKTepHbl 6ab04KOBUAHBIE MO3BOHKM U NOYNO3BOHKM B HUMKHEM MPYAHOM U NOACHUYHOM
oTenax 6e3 BbipaxKeHHbIX MOPOKOB Pa3BUTWA CMIMHHOIO MO3ra.

Llene — v“3yyeHne 1 OLLEHKa JaHHBIX 3apy6eXKHBIX U 0TEYECTBEHHbIX HAYUHbIX MY6NMKALLMIA, NOCBALLEHHBIX UCCNe0Ba-
HWI0 reHa-KaHaMaaTa BPOrKAEHHOro cKonvo3a TBXé.

Mamepuanel u Memodsl. HayuHble nybnavMKaumm Ans HanuMcaHua nuTepatypHoro 063opa bbii NOMYYeHbl U3 Hay4HbIX
3NeKTPOHHLIX 633 faHHbIX PubMed, Cochrane Library, Web of Science, SCOPUS, MEDLINE, eLibrary, Cyberleninka. Kpute-
PWUU BRINIOYEHUA: CUCTEMATUYECKME 0630pbl, MeTaaHanu3bl, MyNbTULLEHTPOBbIE UCCNEA0BaHUA, KOHTPOIMPYEMbIE KOTOpT-
Hble UCCNeA0BaHUA, HEKOHTPO/IMPYEMbIE KOrOpPTHbIE MCCNEe0BaHUA MALMEHTOB C BPOHKAEHHBIMU fedhopMaLMAMKM M03BO-
HOYHMKA. KpUTEpPUM UCKNIOYEHUA: KNMHUYECKUE Clyvau, HabMoaeHWA, MaTepuarbl KOHGEPEHLMIA, BPOKAEHHBIN CKONNO3
MNPV FEHETUYECKMX CUHAPOMAX, BPOKAEHHBIN CKONMO3, aCCOLMMPOBaHHBIN C NOPOKaMU HEPBHOM CUCTEMI.

Pesynemamel. [InA [OCTUMHEHWA NOCTaBNEHHON Lenn 6bino n3ydeHo 70 HayyHbIX NybHMKaLMWA, KacalowmxcA OLEeH-
KM W aHanusa JaHHbIX N0 UCCMef0BaHMI0 FeHa-KaHamaaTa BpOKAEHHOro ckonmo3a TBX6. beino BelgeneHo 49, U3 Hux
0TEYECTBEHHBIX — 2, OCTasbHble — 3apyberkHble NybnMKaLmm, B KOTOPbIX NMPUBEAEHBI CBEEHWA O MOSIEKY/IAPHOM aHanu3e
rEeHOB, BbI3bIBAIOLLMX BPOXKAEHHYIO AedOopMaLMIio NO3BOHOYHMKA Y MIOAEN U HUBOTHBIX.

3axnoyeHue. AHanNM3 U3yYeHHbIX UCCNE0BATENIbCKUX PaboT No AaHHOW TEME CBUAETENLCTBYET 0 HAUUMK 3HAYUMOTO
BAMAHWUA MyTauWi reHa TBX6, npMBOAALLMX K NOABEHWI0 BPOMAEHHOr0 CKOMMO3a. YCNexu B BbIACHEHUM MEHETUYECKO-
ro BKMaga B pa3BUTME BPOMKAEHHON AedopMaLMm NO3BOHOUHMKA M MONEKYNAPHYIO STUONOTUI0 KNMHUYECKMX HEHOTUMNOB
OTKPBIBAIOT BO3MOXKHOCTU A1 JaNbHENLIEr0 YTOUHEHWUA KNAacCUPUKaLMM NPpU3HaKOB BPOMKAEHHOr0 CKONMO3a B COOTBET-
CTBUM C NIEXKaLLen B ero 0CHOBE FEHETUYECKOMW 3TUOMOTMEN.

KnioyeBble cnoBa: BpoxAeHHaA fedopMaLmA NO3BOHOUYHMKA; BPOKAEHHBIN CKONNO3; reH TBX6; petw.
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