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Localisation of a gene implicated in a severe speech and language disorder
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Between 2 and 5% of children who are otherwise unimpaired have significant difficulties in acquiring expressive and/or receptive
language, despite adequate intelligence and opportunity. While twin studies indicate a significant role for genetic factors in developmental
disorders of speech and language, the majority of families segregating such disorders show complex patterns of inheritance, and are
thus not amenable for conventional linkage analysis. A rare exception is the KE family, a large three-generation pedigree in which
approximately half of the members are affected with a severe speech and language disorder which appears to be transmitted as an
autosomal dominant monogenic trait. This family has been widely publicised as suffering primarily from a defect in the use of grammatical
suffixation rules, thus supposedly supporting the existence of genes specific to grammar. The phenotype, however, is broader in nature,
with virtually every aspect of grammar and of language affected. In addition, affected members have a severe orofacial dyspraxia, and
their speech is largely incomprehensible to the naive listener. We initiated a genome-wide search for linkage in the KE family and have
identified a region on chromosome 7 which cosegregates with the speech and language disorder (maximum lod score = 6.62 at theta =
0.0), confirming autosomal dominant inheritance with full penetrance. Further analysis of microsatellites from within the region enabled us
to fine map the locus responsible (designated SPCH1) to a 5.6-cM interval in 7q31, thus providing an important step towards its
identification. Isolation of SPCH1 may offer the first insight into the molecular genetics of the developmental process that culminates in
speech and language.
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WccnepoBaHue kocerperauum paiioHa B uHTepBane 7q 31, o6osHaveHHoro kak SPCH1, B pogocnoBHoi KE, cocTosilieint u3 Tpex
NMOKOMEHU, MHOTME YfieHbl KOTOPOW CTpafdaloT HapyLUEHWSIMU Peun U A3blka, XapakTepusylowmuMucs Ausaptpuen u aedektom
MCMONb30BaHUsi rpammMaTtuyeckol cyddukcaumm, No3BoNUIO BbIAENUTL reH (NOKYC), OTBETCTBEHHbI 3a 3TO HapyLUeHMe.

OTU pesynbraTbl MHTEPECHbl B 3HAYUTENbHOW CTEMEHW C TOYKM 3peHust Npobrnembl CouMasnibHOro U GMOoNMorMyYeckoro CTaHOBMEHWS
JIMYHOCTU YernoBeka — NPoGrnemMbl, KOTOPOW B NOCNEAHWE TOAbl XU3HU yaensn BHuMaHue akagemuk [.K. BensieB. Kazanock 6bl, peyb 1
A3bIK — 3TO (PYHKLMSA, KOTOpas NpuobpeTaeTcs B NpoLecce pa3BUTUSi YENOBEYECKON JIMYHOCTU UCKIIOYUTENBHO NyTem oby4veHus, T.e. noa
BO3[ENCTBMEM couManbHOW cpefbl. TeM He MeHee ony6rnukoBaHHble AaHHble y6eauTenbHO CBUAETENbCTBYIOT O CyLLEeCTBOBaHUW
reHeTUYeCKoro JI0Kyca, KOHTPOSIMPYHOLLIErO YENOBEeYECKUii S3bIK.

MpencTaBnsoTCA MHTEpecHbIM [Ba MOMeHTa. Bo-mepBbiX, TO, YTO HapylleHWs peun W si3blka B JaHHOM cryvae He CBsi3aHbl C
HapyLUeHNeM WHTENNEeKTa, YTo He NoATBEepPXXAaeT MapKCUCTCKOro NoCTynaTa O Hepa3genuMocTy A3bika U MblleHNs. Bo-BTOpbIX, TO, YTO
uccnegyemasi Mytauusi OefcTBYET Ha OnpefeneHHylo rpaMMatmyeckyto dpyHkumio. 3Ta Haxodka, B KOTOPY, ObiTb MOXET, MHOMMM
TPYAHO NOBEpUTb, He SBMSETCA Ha CaMOM Jene HeoxuaaHHoW. Ewe B 60-x rogax m3ecTHbii ncuxonor A.PJlypus B cBoewn KHure
«HenponuHremctuka» onvcan peaynbsratel HabnoaeHuii Hag 60MbHBEIMY, CTpaAaloLMMU OT OpPraHNYecKUX NopaXKeHUin Mo3ra pasnuyHom
nokanusauum. Okasanocb, YTO pasnUyHbIM JloKanM3auusM NopaKeHWsi COOTBETCTBYIOT pasnuyHble TUnbl adpasuii (HapyweHun peym):
npu OOHUX NOKanusauusix U3 peyn Bbinaganu NpevMyLLeCTBEHHO MMEHa CyLLeCTBUTENbHbIe, NPU APYrUX — rnarofbl, Npu TPEeTbUX —
cnyxebHble cnoea. OTo yKa3blBano Ha To, YTO ONpeAeneHHble rpaMMaTuyeckne hopmbl, onpeaeneHHbIe ANeMeHTbl S3blka UMEKOT CBON
MO3roBoii cybeTtpart. [Mo-BuaMMoMmy, KapTMpOBaHHbIN B onyGnunkoBaHHOW paboTe reH KOHTPONMpyeT akTMBHOCTb OAHOW M3 MOAO0GHbIX
MO3roBbIX CTPYKTYP.

Takum obpasom, nybnukyemble 34ecb AaHHble MOATBEPXKAAT Ha MONEKYNsSPHO-FEeHEeTUYECKOM YPOBHE TO, YTO B CyLUHOCTW 6bino
M3BECTHO paHee. KOHeYHO, BbIAENEHWE COOTBETCTBYIOLIErO FeHa — 3TO HOBOE, KOTOPOE CTPOMT CBOEro poda MOCT Mexay
NcMxoU3NONormen N reHeTUKORN, XOTs NyTH OT reHa [0 A3bIKOBON (OYHKLIM, KOHEYHO, ANUHHBI U NOKa OCTAKTCA HEM3BECTHLIMU.
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