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@yHKUMOHANbHOE NOATBEPXAEHME NATOreHHOCTU BapuaHTa
WHTPOHHOW nocnepoBaTeNbHOCTU reHa PAX6

dunarosa A.10."", BacunbeBa T.A.!, Cko6nos M.10."2, Kagpiwes B.B.",
BockpeceHckas A.A.2, MapaxoHoB A.B."2, 3unyenko P.A.""4

T ®dreHy «Meanko-reHeTU4EeCKNn HayYHbIN LLeHTP»
2 OrAOY BO «MOCKOBCKHUit PUBUKO-TEXHUYECKUI UHCTUTYT (FOCYAAPCTBEHHbIN YHUBEPCUTET)»
3 Yebokcapckuit punmnan GrAY «MexoTpacnieBoii Hay4HO-TEXHUYECKUI KOMMIEKC
«Mukpoxupyprusi rnasa» nmexu akagemuka C.H. denoposa» MuHMcTepcTBa 3apaBooxpaHeHms Poccuiickoh denepaunn
4 TBOY BIMO «PocCUiiCKuit HaLMOHANbHBIN NCCNeA0BaTENbCKNIA MEANLIMHCKII yHuBepcuteT nmenn H.U. NMuporosa»
MwuHucTepcTBa 3apaBooxpaHeHns Poccuiickoin depepaumnmn
*e-mail: maacc@yandex.ru; renazinchenko@mail.ru

BpoxpaeHHas aHmpuamns (OMIM #106210) (BA) — MOHOTEHHbI BPOXAEHHbIA NOPOK Pa3BUTUS C ayTOCOMHO-A0MUHAHTHBIM TUMOM
HacnefoBaHus, BCTpevaowmincsa B nonynsuum ¢ yactoton 1:45 000—1:100 000 Hacenenns. Beaywmmm AnarHOCTMHECKMMI MPU3HaKa-
MU SIBNSIOTCS BPOXAEHHOE OTCYTCTBME TKaHW Pady>KKu, FMNoniasus LEHTPasbHOM MK U HUcTarm. MNopaensiollee 60bLWLMHCTBO Chy-
yaeB BA 06ycnoBneHo retepo3nroTHbIMKM MyTaumsMm B reHe PAX6, pacnonoxeHHom B pervoHe 11p13, a Takke XxpOMOCOMHbIMM Nnepe-
CTpOVikamu, 3aTparvBatoLLLMMM 3TOT PErmoH. PaHee B 1abopaTopun reHeTUYECKOM 3NMAEMONON MM NPOBELEH MOJIEKYNSPHO-TEHETMYE-
ckuin aHanu3 B rpynne 13 110 60bHbIX 13 84 HEPOACTBEHHbLIX CEMEN C KMHWUYECKUM IMarHO30M BPOXAEHHOW aHupuams us Poccun,
BK/IIOYABLUMIA CEKBEHUPOBAHME W aHanM3 Bapuauuy Yncna konuin reHoB B pervoHe 11p13. B obLuelt cnoxHocTv HangeH 81 BapuaHT
HYKNEeOTUIHOV MOCNef0BaTENbHOCTH, 3HAYMTENBHYIO YaCTb KOTOPbIX (13,6%) COCTABASIOT MHTPOHHBLIE MyTaLWK, JIOKAIU3YIOLLMECS KakK
B KQHOHMYECKMX CaliTax CrjlaicuHra, Tak 1 rnyboko B MHTPOHHBIX 0651acTsx (11 pa3nmyHbix MyTaumii y 18 60nbHbIX). [laHHbIE BapuaHThl
HYKNEeOTUHOV NOCNeA0BaTENbHOCTM OblIM NPOaHaNM3MPOBaHbI C 1cnonb3osaHneM nporpamm HSF v. 3.0 (Human Splicing Finder) un
IntSplice. /Ix naToreHHsIi cTatyc, kak 1 Apyrix 06HapyXeHHbIX MyTaLuii, yCTaHaBNMBaNCS B COOTBETCTBUM C pekoMeHpaumnsmm ACMG
L1 MHTEpnpeTauuy BapraHToB nocneposatensHoctei IHK. HacTtosuwas paboTta nocesileHa A0ka3aTensCTBY BIUSHAS BbISBIEHHOTO
B CMOPaZIM4ECKOM Cly4ae BPOXAEHHON aHMPUANM MHTPOHHOMO BapuaHTa HyKNeOTUAHON NOCNe0BaTeNbHOCTU C HEU3BECTHLIM KITMHY-
yecknum 3HaveHneM NG_008679.1(PAX6_v001):c.142-14C>G Ha naTTepH crinaicuHra. OyHKUMOHANbHBIV aHannM3 ¢ UCMosb30BaHMEM
CUCTEMbI SKCMPECCUN MUHUTEHOB in Vitro nokasas, YTo AaHHas 3ameHa BeeT K BO3HMKHOBEHMIO HOBOMO akLLENTOPHOroO cawTa criam-
CWHra MHTpPOHa 5, B pesynbTare Yero NPoVCXOAMT YAJIMHEHUE 9k30Ha 6 Ha 13 HykNeoTWOOB W CABUTM OTKPLITOW PaMKU CYUTLIBAHMS
(NM_000280.4(PAX6_v001):c.141_142insTTCCCCTATGCAG, p.Val48PhefsTer12) ¢ pa3spylieHnem abeppaHTHoi MPHK mno HoH-
CEHC-0MocpenoBaHHOMY MexaHuamy aerpagaumm (NMD). Takum o6pa3om, uccnegyemasi MHTPOHHAs 3aMeHa NpoayumpyeT HyneBoi
annenb 1 BEOET K ranioHef0CTaTouHOCTY QyHKUMM reHa PAX6, 4To NpUBOAMT K pa3BMTUIO 3a60neBaHNS.

KnioueBbie cnosa: BpOXAEHHAS aHUPUAMS; ranioHe0CTaToyHOCTb; PAX6; MyTaumm; NprBOAsLLME K HAPYLLEHWIO CMancuHra; GyH-
KLIMOHaSbHbIV aHANN3; KNOHUPOBaHWe; cucTeMa akcnpeccumn MuHureHos in vitro; OT-TLP; HEK293.

ABTOpbI 3a9BASIOT 06 OTCYTCTBUM KOHPAVKTA MHTEPECOB.

MHdopmauus o cnoHcopcTBe. MiccnenoBaHme BhINOHEHO NPY YacTuyHo GrHaHcoBoi nopaepxke PO®OU — rpant 17-04-00475.

Evidence of pathogenic role an intronic variant in PAX6 gene using functional analysis

Filatova A.Yu.", Vasilyeva T.A.", Skoblov M.Yu."?, Kadyshev V.V.!,
Voskresenskaya A.A.%, Marakhonov A.V."2, Zinchenko R.A."*

! Research Center for Medical Genetics, Moscow, Russian Federation

2 Moscow Institute of Physics and Technology (State University), Dolgoprudny, Russian Federation

3 Cheboksary branch of S. Fyodorov Eye Microsurgery Federal State Institution, Cheboksary, Russian Federation
4 Pirogov Russian National Research Medical University, Moscow, Russian Federation

*e-mail: maacc@yandex.ru; renazinchenko@mail.ru

Congenital aniridia (OMIM #106210) (BA) is a Mendelian autosomal dominant panocular disorder with complete penetrance and
variable expressivity. The incidence of aniridia is 1 in 45,000-100,000 births. Aniridia is characterized by congenital absence of the iris
with foveal hypoplasia and other eye abnormalities. The most cases of aniridia is caused by heterozygous mutations in the PAX6 gene or
chromosome 11p13 rearrangements. Molecular analysis (including Sanger sequencing as well as MLPA analysis and the loss of
heterozygosity analysis) of 110 patients referred with congenital aniridia from 84 unrelated families identifies causative PAX6 mutations
in all except 3 patients (81/84). A significant proportion of point PAX6 mutations affecting canonical splicing sites and deeper intronic se-
quences (13,6%) (11 different mutations in 18 patients) have been revealed. Intron sequence variants pathogenic status is established in
accordance with ACMG recommendations for interpretation of sequence variants. The manuscript gives consideration to the functional
evidence of a revealed in patient with congenital aniridia VUS (variant of unknown clinical significance)
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NG_008679.1(PAX6_v001):c.142-14C>G effect on the splicing pattern. We used a minigene system to determine the effect of investi-
gated mutation in vitro in human cell line HEK293. Our analysis has shown that this single nucleotide substitution leads to a splicing dis-
ruption due to the use of the new acceptor-site of intron 5. That leads to exon 6 elongation by 13 nucleotides, open reading frame shift-
ing (NM_000280.4(PAX6_v001):c.141_142insTTCCCCTATGCAG, p.Val48PhefsTer12) and aberrant mRNA degradation by NMD (non-
sense-mediated mRNA decay) mechanism. Thus, the intron sequence variant produces a null allele, leading to a haploinsufficiency of

the PAX6-function and the development of disease.

Key words: congenital aniridia, PAX6, haploinsufficiency, splicing mutations, variant of unknown clinical significance, functional evi-
dence, cloning, in vitro mini-gene expression system, RT-PCR, HEK293.

Bgenenue

Bpoxnennas annpugus (OMIM #106210) (BA) — mo-
HOTEHHBII BPOXKICHHBI TOPOK PAa3BUTHSI C ayTOCOMHO-I0-
MMHAHTHBIM TMIIOM HAacJIe[IOBaHMsI, BCTPEYAIOIIMICS B T10-
nyasiuuu ¢ yacroroit 1:45 000—1:100 000 HaceneHus. Beny-
IIUMU TUATHOCTMYECKUMM CUMITTOMAMU SIBJISTIOTCST BPOXK-
JNEHHOE OTCYTCTBME TKAHM PaIyKKH, TUITOTIA3UsT LIEHTPab-
HOIi SIMKM, CONPOBOXaatolecs: HucrarmoM. Kpome ocHOB-
HbIX TIPUM3HAKOB, Mpu BA MoryT pa3BuBaThCcsl KepaTonatusi 1
MepBUYHAs M/WIM OCJIOXHEHHasl KaTapakra, KOTOpble Ha-
omomnatorcst y 80% malmeHToB, peXe BCTPEUYaroTCs riiayKkoMa
U TUTIOTUIA3UsI 3pUTEIbHOTO HepBa. BA comnpoBoxxiaeTcs 3Ha-
YUTEJIbHBIM CHWKEHUEM OCTPOTHI 3pEeHMsI U WMHBAIUAM3A-
LIMel MallMeHTOB U SIBIIIETCS COLMAIbHO 3HAYMMOI MpooJie-
Mmoit. [Tomasssitoniee OOJMBIIMHCTBO ciiyyaeB BA o0ycioBieHo
MyTauusiMu B TeHe PAX6 B reTepoO3UroTHOM COCTOSIHUU
(OMIM *607108), pacmojioxeHHoM B pernone 11pl3, a
TaKKe XPOMOCOMHBIMHU TEPECTPONKAMMU, 3aTParvBalOIIMMK
3TOT pervoH [1, 2].

Panee B sabopaTopuy TeHETUYECKON SMUAEMHUOJIOTUN
MpOBeeHa  MOJIEKYJISIPHO-TeHETUYECKasT  IHMarHOCTHKa
B 0OLIMpPHOU BbIOOPKE TManueHToB ¢ BA u3 Poccun. Ana-
JIU3 MyTauuii B reHe PAX6 v nerajabHOE KIMHMYECKOe 00-
cleqoBaHMe MpoBeAeHB B rpymme u3 110 GonbHBIX U3
84 HepoICTBEHHBIX CeMell ¢ KIMHUYECKUM JAuarHo3oM BA.
Bosee momoBuHeI ciaydaes (62 manuenta — 73,81%) mipen-
CTaBJeHbl eAMHUYHBIMU OOJIBHBIMU 0€3 OTSATOLIEHHOTO Ce-
MeitHoro aHaMHe3a. [Touck myrauuii B rene PAX6 mipoBo-
IUJIA METOJIOM CeKBeHMpoBaHUsI 1o CaHrepy, Mocieayo-
e MyJIbTUIUIEKCHOM JIMTa303aBUCUMON aMITIMduKauu
npo6 (MLPA) u aHanu3a nmotepu reTepo3UroTHOCTHU Y IIPO-
6anma (LOH) ¢ ucronp3oBanneM 12 KOPOTKUX TaHAEMHBIX
noBTopoB (STR mapkepos) [3]. B ob6uieit cioxxHOCTH Haii-
neHa 81 pazauuHas myTtauus (58 BHYTPUT€HHBIX MyTallMii
B reHe PAX6 1 23 XpOMOCOMHBIE Ae/IeLIMU C BOBICUCHUEM
peruona 11pl3). Cpeau 48 yHMKadbHBIX BHYTPUTECHHBIX
MyTauuii B reHe PAX627 HOBBIX 1 21 paHee onyMcaHHasT My-
Tauus [4]. 3HaAUUTENbHYIO 1010 CPEIU BbISIBAEHHBIX BAapU-
AHTOB HYKJIEOTHIHOI mnociuenosarenbHoctn (13,6%) co-
CTaBJISIIOT WHTPOHHBIE MYTallMM, JIOKAJU3YIOIIHMecs Kak
B KAHOHMUYECKHUX caiiTax CIUlaiicuHra, Tak 1 riyooKo B MH-
TpOHHBIX objacTsx (11 pa3nuyHbIX MyTaiuii y 18 00Jib-
HbIX). Bce oOHapy:keHHbIe BapuaHThI IIOCAeA0BaTEIbHOCTHU
(SNV) cormacHo kpurepussMm AMEPHUKAHCKOTO KOJIIemkKa
MmenuuuHckoi reHeTukn (ACMG) kinaccuduiimpoBaHbl
KaK IaTOreHHble U BEPOSsITHO IaToreHHsle [5]. Mckiioue-

HUME COCTaBWIM JBE BbISIBJIEHHbIE BIIEPBble MHTPOHHbBIE MY-
TallMU: OMHOHYKJIEOTUIHAS 3aMeHa B MUHTpOHe 5 reHa PAX6
NG _008679.1(PAX6 v001):c.142-14C>G u OTHOHYKIIEO-
TUAHAS OYTJIMKALWsI, BOJMM3M caiiTa CIIaiicMHra HEKOMIM-
pymoiiero 3k30Ha 3 B 5°-UTR nociegoBaTeIbHOCTH TeHa
PAX6 NG _008679.1(PAX6 v001):c.-125dupG, momy4ymB-
1IMe CTaTyC BApUAHTOB C HEM3BECTHBIM KIIMHUYECKUM 3Ha-
YEHHEM.

Marepuajibl 1 METO/IBI

Ilorck MyTtauuii y OOJBHBIX BPOXICHHOW aHWUpUIWEH
MPOBEJEH COITAaCHO pa3pabOTaHHOMY paHee MPOTOKOJTY B Jla-
GopaTopuy TeHETUUYECKO anmaeMuonoruu [3, 6]. MHTpoH-
Hble BapMaHThI TIPOaHAIM3UPOBAHbI C UCTIOIB30BAHUEM TIPO-
rpamM HSF v. 3.0 (Human Splicing Finder) [7] u IntSplice
[8]. Mix maToreHHbliA CTAaTyC, KAaK W IJIsI IPYTUX OOHApYyKeH-
HBIX MYyTallMii, yCTAHABJIMBAJICS B COOTBETCTBUU C PEKOMEH-
pauusvMu ACMG 11 MHTepripeTalliy BapyuaHTOB ITOCIIEHO-
BarenapHocTelt JIHK [5].

st GyHKIIMOHAIIBHOTO aHaIM3a BIUSIHUST BISIBJICHHOM
O/JIHOHYKJICOTMIHOM 3aMeHbl B WHTpOHe 5 reHa PAX6
NG _008679.1(PAX6 v001):c.142-14C>G  Ha  maTTepH
CIUJIAliCMHTA UCII0JIb30BaHA CHUCTeMa 3KCIPEeCCUU MUHUTE-
HOB in Vvitro.

Cozdanue KOHCMPYKYULL, cO0ePICAUUX MUHUCEHBL

®parmenT reHomHoit JIHK marmenTta or 5 1o 7 3K30Ha reHa
PAX6 Ob11 aMIMGULIMPOBAH C MCIIONB30BAaHUEM IPaiiMEepOB:
PAX6-ex5F
(5°-TTAAGATCTTTGTAGAGCTAGCTCACAGC-3%) u
PAX6-ex7R
(5"-TTAGTCGACCATGCCGTCTGCGCCCATCT-3%). Tlo-
nmydenHbni [T P-ipomykT ObUT KJIOHMPOBAH IO CaiiTaM pecT-
pukimu Bglll u Sall B Bektop pSpIPIG [9]. Kionbl, conepxa-
1€ MUHWIEH JMKOrO THUIMA WIA BapUaHT ¢ MyTalueit
¢.142-14C>G, otOupany ¢ MCMOIb30BAHUEM CEKBEHUPOBAHMS
o Canrepy.

Heenedosanue cnaaticunea MUHU2CHOS
6 kaemoyrot aunuu HEK293

TpaHcdhekiMsi KOHCTPYKIIMiA, comepXaliuX MWHUTEHBI
(muxoro tumna (WT) u myrantHbeii (MUT)), B Ki1eTOuHYIO
muauio HEK293 mpoBonniu ¢ ucrnosib3oBaHUEM peareHTa
Metafectene (Biontex, 'epmaHusi) coriacHO MPOTOKOJY MPO-
usBoauTessi. Yeped 48 4acoB M3 KJIETOK BbIAESUIA TOTaJlb-
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OPUTMHAJIbHbIE UCCNEOOBAHUA

Hyio PHK wmetomom deHon-x10podopMHOI 3KCTpaKIuu
¢ TyaHWJIMH-TUOLIMaHaTHBIM OydepoM. [lomyyennyro PHK
ob6pabareiBaiau J1HKazoiil (Thermo Fisher Scientific, CIIIA).
Peakiimio 06paTHOM TPAaHCKPUMLIMK MPOBOAWIIN C UCTIONb30-
BaHueMm ImProm-IIReverse Transcription System (Promega,
CIHIA). ns uccaemoBaHMs TOMIYyYEeHHBIX M30(hOPM MUHUTE-
HoB npoBoauM amndukanuio KIAHK ¢ miazmuno-crenu-
(UYHBIMU TIpaiiMepamu:

pIF (5'-ACAAAGAGACCTACGTCGAGCA-3"),

pIR (5'-AGCTCGATCAGCACGGGCACGAT-3").

ITonyuyeHHbie T P-npoaykThl aHAJIM3UPOBATIA
METOAOM arapo3HOro rejib-3jekTpodopesa. Kaxmbiit mo-
JIYYeHHbII MPOAYKT aMIIM(PUKALIMU ObLT OYUIIEH U3 TeJIst
npu nomouu Cleanup Standard kit (EBporen, Poccust) u
cekBeHUpoBaH 1Mo CeHrepy ¢ MCMOJb30BaHMEM Mpaiime-
poB plF u pIR.

PesyabraTst

VY naunentku #A-45.03 ¢ BA 1 HOpMaabHBIM KapuoOTH-
noMm mnpoBeneHa noarBepxaatomas JHK nuarHoctuka co-
[J1acHO pa3paboTaHHOMY mpotokony [3, 6]. TTIpoBeaeHHbII
meronoM MLPA monck XpOMOCOMHBIX aHOMaJIMi HE BbIsI-
BWJI Bapuauuii yncia Kkonuii B peruone 11pl3. IIpu cexse-
HUpoBaHUU MO CoHrepy 5K30HOB U (MIAHKUPYIOLIMX HX

A o e e

MMHUreH m_ Bl K .

—l e
TpaHcKpunT WT .:]/

nBC
ANnA H.sapiens

262322 2%20191&”’16 1514-13-12-1%-10-8 ~B T 654 -3-2 -1j+1

Gl

Ankuii Tun [ TTTCTGTCCACTTCCCCTATGCAG

TTAATAATGTGGTTTTCTGTCCGAGT

KPUNTUYECKUIA

YYaCTKOB UHTPOHOB reHa PAX6 oOHapyxkeHa OJHOHYKJIEO-
TUAHAS 3aMeHa B WHTPOHE 5 reHa PAX6
NG _008679.1(PAX6_v001):c.142-14C>G. [pyrux KaHIu-
JATHBIX BApUAHTOB He HaiineHo. MHTPOHHBIN BapuaHT He
OIKCaH paHee, He 3apernCcTPUpOBaH B 0a3e MaHHBIX gNO-
mAD u He oOHapyXeH Yy 310pOBbIX poauTeneii. CorjiacHO
kpurepusim ACMG, naHHasi 3aMeHa UMeeT cTaTyC BapUaHTa
C HEM3BECTHBIM KJIMHUYECKUM 3HaueHueMm. TeM He MeHee,
OronH(OpMaTUIYECKUII aHAIU3 C MCIIOJIb30BaHUEM IIpO-
rpamMmHoro obecrieueHusst Human Splicing Finder npencka-
3bIBa€T U3MEHEHME CIUIAliCMHTA BCJAENCTBAE aKTUBALIMU HO-
BOT'O KPMNOTHYECKOTO aKLENTOPHOrO caiTa CrulaiiCUMHra.

s omnpeaeneHust BIUSIHUS UCCAEAYEMOM MyTallMu Ha
craiicunr npe-MPHK ucnonbs3oBaHa cuctema skcrnpeccuu
MUHUTE€HA B MOJEIbHON KJIETOUYHOI NuHMU. g co3maHus
BEKTOPOB, COAEpXalllMX MUHUTeHbl aukoro tuma (WT) u
¢ myrtauueit ¢.142-14C>G (MUT), Mbl aMIIMbULIMPOBAIA
yuyacTok reHoMHoii JIHK mpobaHma ot 5 mo 7 sk30Ha reHa
PAX6 v xnonupoBaiu ero B Bektop pSpl. Kaxnmas u3 npyx
MOJIyYEHHBIX KOHCTPYKIMi Oblia TpaHChUIIMPOBaHA B Kile-
TOYHYIO  JIMHUIO  OMOpPMOHATBbHON  TIOYKM  YesoBEeKa
(HEK293). Yepes 48 yacoB u3 06pabOTaHHbIX KJIETOK Bble-
msum TotanbHylo PHK, mamee mpoBommmm peakiuio obpar-
Hoii TpaHckpumniuu. [Toryyennyio k/IHK ammimndunmpona-
JIM, UCTIONB3YS TUIa3MUA0-crienduyeckue npaiiMepsl. B pe-

=600 bp
| <= 500 bp

STOP

| 1

b -

HopmanbHbiii 6enok PAX6 Aerpagauma mPHK no

mexaHusmy NMD

DyHKUMOHANbHBIN aHannM3 0AHOHYKNeoTuaHo 3ameHbl NG_008679.1(PAX6_v001):c.142-14C>G. (A) (cnesa) Cxema KOHCTPYKLMUM COAEPXKALLEN MU~
HUreH ¢ 0603Ha4YeHeM UCCnelyemoii 3aMeHbl U Nia3MuaocneunduyHbIx npanmepos ang amnanoukaumm kKAHK. Ludpamm 0603Ha4eHbl HoMepa ak-
30H0B MPHK PAX6 no NM_000280.4. Huxe npvBefieHbl cxembl nonyydeHHbIx MNLP-npoaykTos; (cnpasa) anektpodoperpamma npoaykToB amnamdmka-
un ¢ npanmepamu plF n pIR ana kAHK 13 KneTok, 3KCNpeccupyowmx MuHnred amkoro tuna (WT) n MuHuren ¢ 3ameHoin (MUT). (B) pesynbTaTthl cek-
BEHMPOBaHusi No CaHrepy nonyyeHHbix MLP-npoaykToB. (B) (cBepxy) no3uumoHHo-BecoBas matpuua (MBC) no BceM KaHOHMYECKMM aKL,eNTOPHbIM
caiitam cnnaiicvHra yenoBeka. BoicoTa kaxaoii 6ykBbl NPONOPLUMOHabHa YacTOTe HAXOXAEHUS COOTBETCTBYIOLLErO HYKIE0TAA B AaHHOM MOJIOXe-
HuK [14]; (cHM3y) BbipaBHMBAHWE CalTa CNaNCUHIra UHTPOHA 5 AMKOro TMna U KPUNTUHECKOro (BO3HMKLLErO B pe3yNbTaTe UCCNEAYEMON 3aMeHbl).
KpacHbiM BbiieneHo MecTo 3ameHsl. (I') Cxema BO3MOXHOr0o NaToreHHoro BAMSIHUS UCCEeAyeMOl 3ameHbl B reHe PAX6 ¢ NpyBieyeHnemM MmexaHmama

HOHCEHC onocpenoBaHHo aerpagaumm MPHK (NMD). MosicHeHns B TEKCTe.
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3yJibTaTe ObLIO BbISIBJIEHO U3MEHEHUE 2JIEKTPODOPETUIECKOM
noasrzkHocTu 11 P-niponykTa, moayyeHHOro Aiss MUHUTeHA
C MyTalyell, OTHOCUTEJIbHO AWKOro Tuma (puc. A). AHamu3
MOJIYYEHHBIX (PParMEHTOB TMPSIMBbIM CEKBEHUPOBAHUEM TIO
CaHrepy 1okasall, 4to Hajinuue myrauuu c.142-14C>G npu-
BOJIUT K TEPEKIIOYEHMIO aKIIENITOPHOIO CaiTa CIUIAiMCHUHIA
MHTPOHA 5, 4TO MPUBOIUT K yIJIMHEHUIO 5K30Ha 6 Ha 13 HyK-
neorunos (puc. A, b).

Oocyxaenue

IIpouecc BbIpe3aHusi MHTPOHOB U3 TOCJIENOBATEIbHOCTH
npe-MPHK HanpasnsieTcs mocienoBaTebHOCTbIO TEHOMHOM
JAHK Ha rpaHuiiax 3K30HOB 1 MHTPOHOB, COMEPXKAILUX BbI-
COKOKOHCEPBATUBHBIE KaHOHWUUYECKWE TTOC/IeN0BATEIbHOCTH
JMOHOPHOTO M aKIENTOPHOTO CAMTOB CIIACMHTA M TOYKH
BETBJIEHUSI. DTU MOTHUBBI CIIYXaT JJISI CBS3BIBAHUSI C pUOO-
HYKJICOTIPOTEMHOBBIMU  (haKTOpaMM CIUIaliCMHTa, KOTOpbIe
BMecTe (DOPMUPYIOT MaKpOMOJIEKYJy cruaiicocombl. Kpome
caMMX KaHOHMYECKMX TOC/IeI0BaTeIbHOCTEN TSl TIPaBUJIb-
HOTO WX Yy3HaBaHWsSI W BbIOOpa B XOJ€ KOHCTUTYTMBHOIO U
AJIBTEPHATUBHOIO CIUIACMHIa KpailHe BaXHbI MHOTOYMC-
JICHHBbIE ¥ MEHee CHUJIbHBIC CUTHAJIBI — MOTHMBBI 9HXaHCEPOB
" caitreHcepoB ciutaiicuara [10]. I1st HopMaIbHOTO TIpoliec-
ca CIulaiicMHra Takxe HeoOXonuma orpeseseHHasl, He Hapy-
LIeHHAas! BCJGACTBUE MHTPOHHBIX HYKJIEOTUAHBIX 3aMEH, BTO-
puuHas ctpykrypa PHK TpanckpunTa m mOCTYITHOCTH Kpu-
TUYECKM BaKHBIX JJISI CBSI3bIBAHUSI C KOMITOHEHTaMU CIUIai -
cocoMbl MOTHBOB [11]. MyTanuu BOIM3U 3K30H-UHTPOHHOM
TrpaHULIbl ¥ B 00JIee IITyOOKMX MHTPOHHbBIX MJIM 9K30HHbBIX 00-
JIACTSIX MOTYT 3HAYUTEILHO U3MEHSTh PETYJISIIIUIO CIITaliCUH-
ra u npoueccuHr npe-MPHK: Moryt ocraBatbest ynepskaHHbI-
MU MHTPOHBI, HE Y3HABAThCSI M HE BKIIOYATHCSI 9K30HBI WK
M3MEHSTLCS UX UIMHA 33 CYET MCIOJb30BaHMs KPUITUYE-
CKMX CAWTOB CIUIAliCMHIA, Hapyllas NaTTepH CIUIAMCUHIA U
HOPMaJIbHYIO 3KCIpeccuio reHa [12].

B nanHoit pabote npoBeneHoO QyHKIMOHAIBHOE UCCIEI0-
BaHME in Vitro paHee He OMMCAHHOW OMHOHYKJICOTUIHOM 3a-
MeHbl NG_008679.1(PAX6_v001): ¢.142-14C>G y nanueHT-
ku ¢ BA. B pesynbrare uccienoBaHust ONpeaesieHo, YTo qaH-
Has 3aMeHa MPUBOAMUT K BO3HUKHOBEHWIO KaHOHWYECKOTO
JMVUHYKJIEOTHIa M HOBOTO KPUIITUUECKOTO aKIETITOPHOTO caii-
Ta cruiaiicuHra uHTpoHa 5. [lpu aTOM maHHBIN callT cruiaii-
CHMHTa OKa3bIBaeTcst 0oJiee CUIIbHBIM, YeM CalT IMKOTO THIIA,
YTO MPUBOAMT K BKJIIOYEHMIO AOTMOJHUTENbHBIX 13 HyK1eo-
TUIOB B 9K30H 6 reHa PAXG6 (puc. B).

VinuHeHne 5K30Ha 6 Ha 13 HyKJICOTUIOB TPUBOIUT
K C/IBUTY OTKPBITOM pamMKu CUMUTBIBAHUSI
(NM_000280.4(PAX6_v001):c.141_142insTTCCCCTATG-
CAG, p.Val48PhefsTerl2) 1 BO3HMKHOBEHHIO IIPEXKIEBPE-
MEHHOTO CTOI-KO/0oHA. [JlaHHBII CTOIM-KOMOH JIOKAJIN3YeTCsI
3a 293 HyKJICOTHIa OT rpaHUIIbI 3K30HOB 6/7. PaHee mokasa-
HO, UTO CTOII-KOJOH, PacloJIOXEeHHbII 0ojiee yeM 3a 50 HyK-
JICOTHIOB OT TOCJEeIHEM 9K30H-3K30HHOM IPaHMIIbI, pacrio-
3HaeTCsd KakK TIPeXIEBPEeMEHHbII W WHULMHUPYET HOH-
CEHC-OMOoCpeNoBaHHbI ~ MexaHu3M  jaerpagauuu  MPHK

(NMD) [13]. Takum 00pa3oM, BapuaHT UHTPOHHOIA Mocie-
nosareabHoctt  NG_008679.1(PAX6 v001):c.142-14C>G
MPOAYLIMPYET HYJICBOM ajulesib U BeAeT K TarIOHEI0CTaTou-
Hoctu reHa PAX6 (puc. I).

INoarBepxxaeHUe MaTOreHHOTO XapakTepa M MPUYMHHOMN
pPOJIM OHOTO M3 TIIYOOKUX WHTPOHHBIX BAPUMAHTOB MOCIIEA0-
BaTeJIbHOCTU TeHa PAX6 B Bo3HUKHOBeHUU BA momyepkuBa-
€T BAXHOCTh PACIIMPEHHOrO MOMCKA MyTaluil B reHe PAX6
y TmauueHToB. PesyibraThl MccaenoBaHUsI MyTalldii B TeHe
PAX6 B obmmpHoii BhIOOpKe TauueHToB ¢ BA u3 Poccun
YKa3blBAlOT Ha HEIOOLEHKY JO0JM MYyTalUMil CIUIaiiCMHIa
B MUPOBBIX 0a3ax NaHHBIX. BbIsSIBIeHNE y TAIIMEeHTOB BapyaH-
TOB MHTPOHHOM MOCJIeA0BaTeIbHOCTH, BJUSIIOLINX Ha CIUIak -
CHUHT, Bcerma TpeOyeT (YHKIIMOHAJIBHOIO IOATBEPKICHUS
MaTOreHHOro cTaTyca OOHApYXXEHHOTo BapuaHTa, KOTOPOe
BCE ellle OCTaeTCs MPOOJIeMOIt U3-3a TPYIOEMKOCTH U HETPH-
BUAJILHOCTH TIPOLIeAYphl (DYHKIIMOHAJIBHOTO aHAJIU3A in Vitro.
VMIMEHHO TI03TOMY TOMNOJHEHUE 6a3 JaHHBIX O MAaTOTEHHBIX
MYTalMsIX 32 CYET BAPMAHTOB, JJOKAJTM30BaHHbBIX BHE KOJIUPY-
JOlIei TIOC/IeNOBaTeIbHOCTH M KOHCEHCYCHBIX AMHYKJICOTHU-
JIOB CaliTOB CIUTAiCHMHIA, TIPOMCXOAMT JOBOJILHO MEUIEHHO U
He OTpakaeT MCTMHHOM 4YaCTOThl MyTallWii, HapyllIalolInuX
CIUTAiCUHT.
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