3ametku u3 npaktuku « Clinical cases

https://doi.org/10.18093/0869-0189-2025-4804 ‘ M) Check for updates

CeMeNHbIN cryyYan nepBUYHON LUNUAPHOWU SUCKNHE3UM
unu pepknx BapuaHToB B reHe DNAAF11

T.A.Kuan' ", AT Jlemuenko’, C.A.Cuupnuxuna’, E.E.bpacuna®?, E.E.Jlomnux', 0.A.Ilacuna
E. Y. Kondpamoesa

! Menepaibhoe rocyiapcTBenHoe Ol0KeTHOE HayuHoe YupexeHne «Meanko-reneTneckuii HayyHbiii uekp mvenn akanemuka H.IT. Boukosa»: 115522, Pocens,
Mocksa, y1. Mocksopeube, 1

? Hayuto-Hcc/ieoBaTebCKHii HHCTHTYT (H3HKO-XiMirecKoii Orostornn ivern A.H.Benosepckoro enepaibhoro rocyiapeTsenHoro 01KeTHOr0 00pasoBaTebHoro
yupexK1eHns Bbicuiero oopasoanus «MockoBckuii rocysapersentbiii yausepentet umern M.B.Jlomorocoa» [pautensctea Poccuiickoii ®enepammm: 119992,
Pocens, Mocksa, Jlenunckue ropsi, 1, crp. 40

3 TocynapcTaenHoe Olo/KeTHOE yupexeHHe 3npaBooxpanernnst Mockockoii 061acTn «Hayuro-uccne1oBaTebCKHil KIMHIYeCKHil HHCTHTYT AeTcTBa MunmcrepeTsa
3apaooxpanerns Mockosckoii oomacti»: 141009, Poccns, Mockosckas 06:1., Mo, ya. Komimmrepna, 24A, ctp. 1

Pesome

I'en DNAAF11, taxke uzBecTHbIN Kak LRRC6, MMeeT ayTOCOMHO-PEIIECCUBHOE HACIeOBaHWE W UTPaeT KIII0YEeBYIO POJIb B Mpoliecce COOPKH
JMIMHENHOB — OEJIKOB, HEOOXOMMMBIX JIJIsl HOPMAJIbHOM paboThl pecHUYeK. MyTalliy B TaHHOM TeHEe MOTYT MPUBOAUTh K PA3BUTHIO MTEPBUYHOM
uuanapHoit auckunesuu (IMLJ]) — peakoro HacaenCTBEHHOro 3a00JeBaHMSI, XapaKTepU3yeMOro HapylieHueM (DyHKIMKU PECHUTYATOTO SIUTe-
JIAS Y TIPOSIBIISIIONIETOCS TTPEUMYIIIECTBEHHO B PECIIMPATOPHON CHCTeMe, a Takke APYrux opraHax. JleekTsl IMHEMHOBBIX pydekK, CBsI3aHHbIE
¢ MyTatmsimul B rene DNAAF 11, BBI3BIBAIOT HAPYIIEHUE UX PUTMUYHOTO ABVKEHUS U TIPUBOIISIT K 3aCTOIO CIIN3H, XPOHUUECKUM BOCTIATUTETHHBIM
TpoleccaM M MOBBIIIEHHONW BOCIIPUUMYMBOCTY K MHMEKIMSIM IbIXaTeIbHbIX MmyTeii. 1leablo TaHHO paboThI SIBISIETCST ONMCAHUE CEMEHOTO
KJIMHUYECKOTO HAOJIOICHNSI 32 MAaTePhIO 1 €€ CBIHOM C MOATBepKIeHHbIM quarHo3oM [TL/1. B pamkax uccienoBaHusl BbIsIBI€Ha MyTallUsl B TeHE
DNAAFI11y 06oux MalMeHTOB: y MATePH — B TOMO3UTOTHOM coctostHun (NM_012472.6: ¢.436G>C), a y chiHa — B KOMITAyHI-T€TEPO3UTOTHOM
cocrosuun: omuH NM_012472.6: ¢.436G>C BapuaHT, KOTODBII IOJYYeH OT MaMbl, MU HE OIMCAHHBIA paHee TeHETWUYECKUIA BapUaHT
NM_012472.6: c.1011A>G, yHacienoBaHHBI OT oTia. JlnarHo3 pebGeHKa MOATBEPKIEH ¢ IMMOMOIIBIO CETPErallMOHHOr0 aHajau3a. Marepuabl
u MeTonpl. 1151 nuarnoctuku [1L] ncnoab3oBainch MOJIEKYISIPHO-TEHETUUECKOE MCCIeA0BaHue, CerperallMOHHbII aHAINU3, BUAEOMUKPOCKOMUS
1 2JIEKTPOHHAsI MUKPOCKOIUS peCHUTYATOro anutenusi, ALI-kynbTuBrpoBaHre, MMMYyHOMIYOPECLHEHTHOE OKpallBaHue. 3akimodenune. s
LIeJIEHATIPABJICHHOTO TOKMCKa 3a00JIeBaHUsI BHYTPU CEMbU TMOMUYEPKUBAETCS BaKHOCTh T€HETUYECKOTO KOHCYJIBTUPOBAHUS CEMeii, B KOTOPBIX
npoxuBatoT nauueHTsl ¢ [TLJ1. BriepBbie 0oOHapyXeHHbIe MyTallMy PacCIIUPSIOT CIIEKTP BapuaHTOB B reHe DNAAF 11, cBsi3aHHBIX ¢ nedeKTaMmu
pecHuuex npu ML, 4TO 0OYC/IOBIMBAaET HEOOXOAMMOCTb MPOBEACHUSI MOJIEKYJIIPHO-TEHETUUECKOrO MccaenoBaHusl. PaHHss 1uarHocTMka
CMOCOOCTBYET HE TOJILKO CBOEBPEMEHHOMY Haually JIeUeHUsI, HO U MPEAOTBPAIIEHUIO TPOTPECCUPOBAHMS 3200JIeBAaHUS U MOBBILICHUIO KAuyecTBa
JKV3HU MTallUEHTOB.

KiroueBble ciioBa: nepBuyHasi UnjavMapHast AMckuHesus, red DNAAFI 1, nuarHoCcTUKa, peCHUTYaThle KiIeTKU, ALI-KylIbTUBUpOBaHUE.
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Abstract

The DNAAF11 gene, also known as LRRC6, follows autosomal recessive inheritance and plays a key role in the assembly of dynein, a protein
necessary for the normal functioning of cilia. Mutations in this gene can lead to primary ciliary dyskinesia (PCD), a rare hereditary disease
characterized by impaired function of the ciliated epithelium, primarily in the respiratory system but also in other organs. Defects in dynein arms
associated with mutations in the DNAAF11 gene disrupt their rhythmic movement, leading to mucus stagnation, chronic inflammatory processes,
and increased susceptibility to respiratory tract infections. The aim of this work is to describe the clinical case of a family consisting of a mother and
her son, both with a confirmed diagnosis of PCD. The study revealed a mutation in the DNAAF11 gene in both patients: the mother’s was in
a homozygous state (NM_012472.6: ¢.436G>C), and her son’s was in a compound heterozygous state: one NM_012472.6: ¢.436G>C variant
inherited from the mother (not previously described), and the second, NM_012472.6: c.1011A>G, inherited from the father. The child’s diagnosis
was confirmed by segregation analysis. Methods. The PCD diagnosis included: molecular genetic analysis, segregation analysis, video microscopy,
electron microscopy of the ciliated epithelium, air-liquid interface (ALI) cell culture, and immunofluorescence staining. Conclusion. This clinical
case highlights the importance of identifying genetic relationships and features of PCD within families. The newly discovered mutations expand the
spectrum of variants in the DNAAF11 gene associated with ciliary defects in PCD and emphasize the need for molecular genetic studies. Early

diagnosis contributes to timely treatment initiation, preventing disease progression and improving patients’ quality of life.
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INepBuynas unnuapHasa auckunesus (ITL) — aTo onHa
u3 (hopM UITMOTIATHI, TEHETUIECKUX 3a00JIeBaHMI1, KO-
TOpEIE 3aTParuBaloOT CTPYKTYPY U (PYHKIINIO PECHUYEK.
SBnssich penkum 3adoseBanuem, 1111 yaiie Bcero Ha-
CJIeayeTCs TT0 ayTOCOMHO-PELIECCUBHOMY THITY M 00YCIOB-
JieHa AedeKTaMu MOABUXKHOCTU pecHuuek [1]. Y mauu-
€HTOB C 3TUM COCTOSTHEM HaAOJIIOIAI0TCS HEOHATAIbHEIE
pecnupaTopHbIe paCCTPOMCTBA, XPOHUYECKUIA BJIAXXKHBIN
Kauenb, natonaorust JIOP-opraHos, a Takxke mporpec-
cHUpylollee XpOHNYECKOe BOCTIaJIeHUE U TTIOBPEXKICHUE
CTEHOK OpOHXOB, KOTOPOE IIPUBOAUT K Pa3BUTHIO OPOH-
X09KTa30B. [ToMrMMO 3TOr0, MOTYT BO3HMKATH HapyIlle-
HUS JJaTepaIbHOCTU OPraHOB, BKJIOYAsl IOPOKU CepIlia,
a Takke Oecruioiue B 3pejioM Bo3dpacte. PacripocTpaHeH-
Hoctb [TI/] cocTaBaster mpuMepHo 1 caygait Ha 10 000—
30 000 HOBOPOKAECHHBIX, OMHAKO 3TU LMUMPHI, TTO BCeil
BEpOSITHOCTHU, HeoOLieHeHHI 2, 3]. PaHHsIs nruarHocTrKa
1 CBOEBPEMEHHOE JIeUeHUE UMEIOT pelalolee 3HaueHe
IJIST VITYYIISHUST TIPOTHO3a TIPU PECITMPATOPHBIX OCIIOXK-
HEHUSIX, CBSI3aHHBIX C 3TUM 3a0osieBaHueM. 11/ xapak-
TEPUBYETCS BBICOKOU TEHETUYECKOMN T€TEPOreHHOCThIO:
Ha CETOMHSIIITHNI IeHb BBISIBIICHBI MYTAILIN, BEI3bIBAIO-
e 3aboneBaHue, B > 60 pa3IMYHbBIX FeHaX, CPean KO-
TopbIX BhiaensgeTcs reH LRRC6 (B COOTBETCTBUM C HOBOM
HoMmeHKkJaTypoit — DNAAFII) [4].

I'en DNAAFI11 xonupyeT LIUTOIUIa3MaTUYECKU OeToK,
COCTOSIIMI 13 463 aMUHOKUCJIOT, KOTOPbII SKCITPECCH -
pyeTcsl B MMOABUKHBIX PECHUTYATHIX KJIETKAX, BKIIIOYAs
KJIETKM CEMEHHUKOB U PECITMPATOPHbIC SMUTEINATbHbIE
KJIEeTKHU. BIiepBbie posib 3TOro TeHa KakK IMPUINHBI TIep-
BUYHOM LIMJIMAPHOU AUCKMHEe3Un ormcaHa B 2012 1. [5].
ITo pe3ynbTaTaM MCCIeTOBaHWI HAa XKMBOTHBIX MOIEISIX
nokasaHo, 4yTo otcyrcTBUe 6enka DNAAF11 npuBogut
K CHIDKEHUIO TIOABMIKHOCTH PECHUYEK, TIOCKOJIBKY OH WT-

* http://varnomen.hgvs.org/recommendations/DNA

** https.//basespace.illumina.com

paeT BaxHY0 poJjb B IPaBUJIbHOI COOPKE aKCOHEM BHY-
TPEHHUX Y BHEITHUX TMHEWMHOBBIX PyYeK, HEOOXOTUMBIX
[UIS1 HOpMaJIbHOM (pyHKLIMU pecHuYek [6, 7]. Myrauuun
B JaHHOM T'€HE MOTYT BBI3BIBaTh HAPYIICHUE TBUKCHUS
PECHUYEK bIXaTeIbHBIX MyTei U XKTYTUKOB CIIEpMaTO30-
unos. [Tpu Hanmuum BapuaHToB B reHe DNAAF11y 50 %
MMallMeHTOB HAOII0JaeTCs TPAHCIIO3UIINST BHYTPEHHMX
opraHoB (situs inversus). I[1penmonaraercs, 4To 3a00¢e-
BaHUs, CBsI3aHHBbIe ¢ MyTauusaMu DNAAFI11, cocraBisi-
10T 0K0JIO 3 % OT BCeX 3aperuCTpUPOBAHHbBIX CIy4YaeB
M [S, 8].

Llenbio maHHOI pabOTHI SIBASIJIOCH ONMUCAHUE KJIW-
Hu4yeckoro HabmoneHus: ceMmeitHoi IMLJI y nammeHTKN
U e ChIHA C BIICPBBIC BBISIBJICHHBIM BapUaHTOM B IeHE
DNAAFI11.

MOHEKyHFl PHO-reHeTU4yeckoe uccnegoBaHne

JHK mauueHTOB Obl1a BblAeAeHA U3 Nepudepruieckoit
KPOBH C TIOMOIIIBIO Habopa peareHTOB Qiagen COTJIACHO
MPOTOKOJY TPOU3BOAUTEIS.

Ananu3 JIHK nauueHTa BBITIOJHEH Ha CEKBEHATOPe
HoBoTO TIoKosieHust [llumina NextSeqDx 500 ¢ ucromb-
3oBaHueM peareHTOB SeqCap EZ HyperCap Workflow.
K Ha3zBaHUIO BBISIBJEHHBIX BapUaHTOB MPUMEHSIACh
HoMmeHkiatypa HGVS*. JlaHHbIle MOJHO3K30MHOTO
CEKBCHUPOBAHMSI 00padaThIBATINCh C MCIIOIb30BaHUEM
CTaHAAPTHOTO aBTOMATU3UPOBAHHOTO aJITOPUTMa aHa-
JIM3a JaHHBIX, MpeajaraeMoro Kkommnauuei lllumina**.
JI7151 OLIEHKM TIOTYJISIIIMOHHBIX YacTOT BBISIBJICHHBIX Ba-
PUAHTOB MCIIOJIb30BAJINCh MTPOEKTHI-00pa3bl «1 000
reHomoB», ESP6500, gnomAD (v.3.1.2) u RuExac (6a3a
JMAaHHBIX BAPUAHTOB, MOJYYEHHBIX MPU MTOJTHOIK30MHOM
cekBenupoBanuu (WES, CES) B ®@enepanbHOM rocy-
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JAapCTBEHHOM OOI>)KETHOM HayYHOM YUYpPEXIeHUU «Me-
JTUKO-TeHETUIECKUIA HAYYHBIN LIEHTP UMEHH aKaIeMUKa
H.IT.boukoBa» — ®T'BHY «MT'HL»).

BroimoiHeHBI TTpoBepKa TaHHBIX ITOJTHO9K30MHOTO CEK-
BEHUPOBaHUSI METOJIOM aBTOMAaTUUECKOI'0 CEKBEHUPOBa-
Hus 1o CaHrepy Ha reHeTUUYeCcKoOM aHanu3zatope Applied
Biosystems 3500 xL, a Takke ucciegosanue JJHK mate-
pH, CbIHA U OTLIA IIPY KCIIOJIIb30BaHUU Habopa Wizard®
Genomic DNA Purification Kit (Promega, CIIIA) coriacHo
MPOTOKOJTY TIPOM3BOAMNTENsI. B KauecTBe 3TalOHHOI T10-
clienoBareabHoCTU Wil reHa DNAAF 11 ucnonb3oBaiach
ccblIKa U3 6a3bl faHHbIX RefSeq: DNAAF11 NM_012472.6.
MeToaoM MpsSIMOTO aBTOMATUYECKOIO CEKBEHUPOBAHMSI
1o CaHTrepy y OTIIa M ChbIHA BBISIBJIEH BApUAHT C HEOIIpe-
NeJIeHHON KITMHNYECKOM 3HAYNMOCThBIO B TeHe DNAAF11
(NM_012472.6): ¢.1011A>G, p.(GIn337=) B rerepo3u-
TOTHOM COCTOSTHUM.

OlieHKa TaTOTeHHOCTH IaHHOTO BapvaHTa B MCCIIe-
IyeMBIX 00pas3liax IMpoBeAcHa B COOTBETCTBUU C POCCHIA-
CKMMHM PEKOMEHIAIIMSIMU 110 MHTEPIIPETAllNN JaHHBIX,
MOJYYEHHBIX METOIOM MAaCcCOBOTO MapaylJIeJIbHOTO CeK-
BeHupoBaHusi (MPS) (Tab6in.1).

MeToa BUIEOMHKPOCKONNYECKOTO aHAIN3A (DYHKIHO-
HAJIbHOI AKTUBHOCTH PECHHUTYATOTO SMHUTENS MEeTOYHbIX
ouontaToB U ALI-Kynbtyp. O6pasibl 6uornicuu u ALI-
KJIETKU TTOMEIIAJIMCh Ha MpeJMETHBIE CTEKJIa B TIpeBa-
PUTEITBHO TONOTPeTyIo cpemy. A BUImeoMUKpOCKOITNHT
HCITOJIb30BaJINCh MUKPOCKOIT Vert Al (Zeiss, Kuraii)
u cbeMHbli KMOITI-ceHncop Sony Exmor CMOS paspe-
wenuem 1,5 MIT 1.9 (E3ISPMO01500KPA, Sony, Ano-
Hust). BuaeouszobpaxkeHust aHATM3UPOBAIMCh C TOMOILBIO
pa3paboTaHHOI MporpaMMElI [9].

TpancMuccHOHHASA 3JIEKTPOHHAS MUKpOcKomus. s
OLIEHKM YJIbTPACTPYKTYPHBIX M3MEHEHUI B peCHUTYA -
TOM BIIUTEINH OUOTITATHI UCCIIEIOBAINCH C TIOMOIIBIO
snekTpoHHoro Mukpockona JEM-1011(JEOL, Akuimma,
SAnonus), odopynoBaHHoro Kamepoit Orius SC1000 W
(Gatan Inc., Tlne3zanton, Kanudopnus, CIIA) npu
80 kB [10].

ITosmyyenue KneToYHbIX KyabTyp. [lepBuUHbIE STIUTENN-
aJIbHbIE KJIETKM YeJIoBeKa ObUIM TMOJIy4YeHbl M3 OuonTaTa
CJIM3UCTOI 000J10UKM HOca. JIaHHBIE KJIETKU KYJbTUBUPO-
BaJIMCh Ha KYJIBTYPaJIbHOM TUTACTHKE, TUdhepeHIINpoBKa
TIePBUYHBIX AMUTEINATBHBIX KJIETOK B PECHUTYATHIC KIICT-
KU MIPOBOAMIACH METOIOM KYJbTUBUPOBAHUS Ha TPAHUIIE
paznena a3 «Bo3myx / xunkoctb» (ALI) [11].

NmmyHodayopecuenTHoe ucceaopanue. MMMyHo-
dayopecueHTHOe oKkpamuBaHue ALI-KynbTyp nmpoBo-
IUJI0Ch Ha MapKepbl HAPYXKHBIX TUHEUHOBBIX pydeK
(DNAII u DNAHS5) 1 Mapkep peCHUTYAThIX KIETOK

(B-Ty0ymun) [12].

Tabauua 1
Ilocaedosameavnocms npaiimepos
Table 1
Primer sequence
HasBauue MocnepoBarenbHocTb (5 — 3) [inuHa
DNAAF11 9F GCATGGATATTTTAAACGCCC 21
DNAAF11 9R CTTAAAAACATTTGAGGCACCACAGC 26

O0DbEKTOM HCCIIEIOBAHNS SIBJISLIACH CEMbST U3 4 4eJio-
BeK, y 2 u3 koTopbix BbisgBiaeHa ITLJI. [TauueHTs HAabMIO-
nmamchk B DI'BHY «MTI'HL».

HccrnepoBaHue og100peHO 3TUYECKUM KOMUTETOM
®I'BHY «<MI'HLI» Ne 4 ot 19.04.21. OT nauyeHTOB MOJIy-
YeHO MUCbMEHHOEe MH(GOPMUPOBAHHOE corylacue Ha Iyo-
JIMKALIUIO TIEPCOHAIbHON MEeIUIIMHCKON MHMOpMALINN
B 00e3IMYEeHHOI (hopMme.

KnuHuyeckoe HabnopeHmne Ne 1

[MammenTka 38 net ¢ cunapomoM 3uBepTa—Kaprarenepa (C3K).
W3 anaMHe3a U3BeCTHO, UTO TIOCTIe POXKICHUST OHA TTepeHeca
nHeBMoHMIO. C 2-JIeTHEero Bo3pacta OTMevayicsl TOCTOSTHHBIN
BJIQXKHBII KallleJTh, 3AJI0XKeHHOCTh HOCA, YaCThle U 3aTsDKHBIS
OPOHXUTHI C TPAKTUYECKHU MIOCTOSTHHBIM OT/IEJIEHUEM MOKPOTHI.
B 8-netHem Bo3pacte nuarHoctupoBaH C3K. B Bospacte 14 net
TepeHecia XpOHUIECKU OPOHXUT C YaCTBIMU €3KeTOTHBIMU
000CTpeHUSIMU, TMATHOCTUPOBAHBI TIOJIUTIBI HOCA, TIPOBEIe-
HBI MHOTOKPaTHBIE TTOMUITIKTOMUU. HeomHoKpaTHO B Tiepron
000CTpeHMIi TTosTyJasa cTallioOHApHOE JIeYeHNUe, TIPU TOCTTUTA-
JIM3ALMSIX BBITIOTHSITMCH OPOHXOCKOTIUY TSI CAHALIUY OPOHXU-
AJBHOTO JIepeBa U BHYTPUBEHHAsI aHTUOAKTepUATbHAS TepaTTusL.
OTtutamu He 6oJesa, CHIKeHUE CTyXa He TMarHOCTUPOBAIOCh.

B 17-neTHem Bo3pacTe y nainMeHTKN HaOI01aJI0Ch YBEIr-
YeHUe BBIICICHUSI MOKPOTHI B 00beMe 100—150 M1 B cyTKH,
Ha ¢oHEe MTaHHOTO 000CTPEeHUST OblJIa TOCTIUTATM3UPOBAHA JIJIST
CTAIMIOHAPHOTO JieueHus. B 3TOM Bo3pacTte y malieHTKy BIiep-
BbIE IMarHOCTUPOBAHBI OPOHXOIKTA3bI B HUKHUX JAOJISIX 000MX
JIETKUX, TAKKE BBISIBJIEH ITHEBMOTOPAKC clieBa. B TeueHue nep-
BBIX CyTOK TOCTIMTAJIM3AlIN HAPOCIIa IbIXaTeJIbHask HeMOCTaTou-
HocTb 110 LI cTenenu, B CBSI3U ¢ 3TUM BBITTOJTHEHO APEHUPOBAHNE
JIEBOM TIJIEBPAJIBHOM TTOJIOCTH.

B 24-netHem Bo3pacTe 110 pe3yibTaTaM 0aKTeproIOTHYeCKO-
TO UCCTIeIOBaHMSI MOKPOTHI OOHapyxeHa Haemophilius influanzae
8 X 107. Mo manubIM KoMmItbloTepHOI ToMorpaduu (KT) opra-
HoB TpyaHoit kinetku (OI'K) — 6e3 mTnHAMMKM TTO0 CpaBHEHUIO
¢ pesynbratamu 2002 1. (B Bo3pacte 17 ner). [1o nanabiM KT
OKOJIOHOCOBBIX T1a3yX BBISIBIIEHBI TIOJTUITBI HOCA U XPOHWUYECKUIA
PUHOCUHYCHT.

B Tteuenue 12 et manmieHTKe peryisipHO MPOBOAIIIOCH MU~
KPOOMOJIOTUYECKUE UCCIeIOBAaHNE MOKPOTHI C XPOHUYECKUM
BbiceBOM Pseudomonas aeruginosa 10°, Staphylococcus aureus
3 x 10!, Streptococcus viridans 10°, B moceBe 13 HOCa PETYIISIPHO
BbiIeasiuCh P aeruginosa 3 X 10, S. aureus 5 X 10'.

[ManmeHTKa 3aMyXeM, CaMOCTOSTEILHO 3a0epeMeHeTh
HE cMOTJia, B aHaMHe3e 2 MOMBITKU 9KCTPaKOPTIOPATHHOTO

Tabauua 2

Jlunamura noxazameaeii cnupomempuu y nayueHmgu

Table 2

Spirometry indicators of the patient over time

on nauuBec:l?rﬁ:?:oAbl ®KEN, % 0081’ %

2002 16 78 7,2
2009 23 74 66
2017 3 70 60
2019 33 68 59
2022 37 66 55
2023 38 68 57

Mpumeuanue: OXXEN - dopcuposarHas xuHeHHas emkocTb nerkux; OOB, — obbem dopon-
POBAHHOTO Bblf0Xa 3a 1-10 CeKyHay.
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Puc. 1. KommbloTepHasi ToMmorpaMMa OpraHoB rpyaHoii KiieTku (2022): BU3yaau3upyeTcst ToJIHasi MTHBEPCHUSI OPraHOB CPEIOCTEHUST M OPIOIITHOM
MOJIOCTH Ha YPOBHE UCCIEAOBaHUS. B HUXKHMX HOJISIX 000MX JIETKUX OMPEAEISIOTCSI MHOXECTBEHHbIE LIMTMHAPUUYECKHE OPOHX0IKTA3bI C MepHU-
OPOHXMATTBHBIMU YUYACTKAMK «MaTOBOTO CTEKJIa», HEKOTOPBIE OPOHXOIKTA3BI CO CIIM3UCTO-THOMHBIMU TTpoOKamu. CpemHsist OIS, PACIiOIOKeH-
Hasl clieBa, MOJHOCTBIO aTesieKTa3upoBaHa. BHyTpu atenekraza MMeIoTCsl TpaKLIMOHHBIE OPOHXOIKTa3bl

Figure 1. Chest CT scan from 2022: complete inversion of the mediastinal and abdominal organs is visualized at the examination level. Multiple
cylindrical bronchiectases with peribronchial ground-glass opacities are identified in the lower lobes of both lungs, some of which contain mucopu-

rulent plugs. The left middle lobe is completely atelectatic. Traction bronchiectases are present within the atelectatic area

oronotBopeHust (DKO), B 2015 r. co Bropoii monbitku KO
poauia IBOWHIO — IEBOYKY M Majiburka. C pOXICHUS y Toue-
PY — OTKPBITOE OBaJIbHOE OKHO 63 reMOAMHAMUYECKUX U3Me-
HEHUIi, HUKaKUX MaTOJIOTMYECKHUX MPOSIBIICHUI CO CTOPOHBI
peCIIMPATOPHOIo TPaKTa He OTMEYAIOCh, ¥ ChIHA — ITOCTOSIH-
HBII BJIAXHBIN Kallle/lb, IPEUMYIIECTBEHHO B HOYHOE BpeMsl,
IMOCTOSTHHAS 3aJI0)KEHHOCTb HOCA U YacThle OOCTPYKTHBHbBIE
OpPOHXMTHI. Y CyIpyra nposiBJIeHUi 3a00eBaHUsI CO CTOPOHbBI
OpPraHoOB PECIMPATOPHOIO TPAKTA HE BBISIBICHO.

Hauunas ¢ 2002 r., oTMeuaeTcst yxyalleHUe rmokKa3aTeiei
cnupoMmerpuu. B Tabdn. 2 npeacraBieHbl JaHHbIE PYHKIMU
BHelrHero abixaHus (OBJI) ¢ 2002 o 2023 r. [Tocne mpoost
¢ canp0yTaMOJIOM 3HAYMMBIX U3MEHEHMI B moka3aTessax OBJI
HE 3aperuCTPUPOBAHO.

[Tpu npoBeneHun onurieTusmorpaduu B Bozpacte 37 JieT
(2022) nrarHOCTMpPOBAHO HapyllIeHUE BEHTWISILIMOHHON CIO-
COOHOCTH JIETKMX 10 OOCTPYKTUBHOMY THUITY CPEIHETSIKEION
CTEIEeHU BBIPAXXEHHOCTU (00beM (hOpCUPOBAHHOIO BhIIOXA
3a 1-10 cekynny (O®B ) — 55 %, opcupoBaHHas XU3HEHHAs
eMkocTb ierkux (OKEJ) — 66 %, ), CHUXEHUE CKOPOCTHBIX
rnokasaresei (hOpCUPOBAHHOTO BbIIOXA. YBEJIMUYEHUE OCTATOY -
HOro o6beMa JIETKHX 10 166 % 1 ero noJ1u B 0011l eMKOCTH JIeT-
KuX. [unepuHGIALMS IETKUX: YBeTMYeHUe 101 (yHKIIMOHH-
PYIOILIE OCTATOUHOM EMKOCTH JIETKMX B OOLLIEH €eMKOCTH JIETKUX
10 143 %. CHXKeHMe KU3HEHHOM eMKOCTH JIETKUX 10 72 %ﬂm_
3a CYET CHIKEHUSI eMKOCTH Broxa. Hapyienus nuddy3noHHoi
CHOCOBHOCTH JIETKHX JIETKOH cTenenu (66 %, ).

ITpu GPOHXOCKOIMU AMATHOCTUPOBAH JIBYCTOPOHHUIA THOM -
HbII BHIOOPOHXUT, MPOBEACHA CaHALIUS TPaXeOOPOHXUATBLHOTO
nepeBa.

[To nanubiM KT okosoHOocoBbIX maszyx (2022) — moaumsl
HOCA U XPOHUYECKUIT PUHOCUHYCUT.

[To pesynbratam saxokapaunorpadum (DxoKI') BeisiBIEeHA AeK-
CTpOKapaus, TOpoKa cepiia He ycTaHOBIeHO. OOHapyKeHa Iyc-
(byHKIIMS TTpaBOro XeJayaouKa B BUIE TUIATAllMOHHOM THUITEep-
Tpohun. Bo BpeMs KapamosIornyeckoro ocMoTpa yCTaHOBJIEH
JIMATHO3 XPOHMYECKOE JIETOYHOE CEePILIe, KOTOPBIA MPOSIBIISUICS
YMEPEHHOM JIErOYHOU TUIepTeH3ueil 1 MpaBoOXeTyI0UKOBOMI
PECTPUKTUBHON KapaAUOMUOIIaTUEH.

I1Ipu yabTpa3ByKOBOM MCCJIEIOBAHUM OPraHOB OPIOIIHOM
IOJIOCTU U MOYEK BbISIBJIeHA MHBEPCUs (TPAHCIO3UILIMSI) BCEX

BHYTPEHHUX OPraHOB, a TAKXKe MTPABOCTOPOHHSISI TTUET0IKTA3US
U paclIMpeHre TPUIOXaHOYHOTO OTAe/Ia MOUETOUHMKA.

B 2022 r. nauueHTKa nojydajga OpOHXOJUTUYECKUI TIpe-
napar aauteabHoro neiictBust (Cudbpu bpusxanep 50 mkr
1o 100 MKT B CYTKM), MYKOJIMTUYECKHUE TperapaThl B BUIE CH-
POTIOB, Pa3KIKAIOIIMX U CTUMYJIUPYIOLIMX CEKPEIIUIO M aKTUBH -
PpyIOIIMX MyKOLIMUIMapHBIi KiaupeHe. B 2022 r. B TeueHue 7 nHei
roJjyyaja aHTUOaKTEpUaIbHYIO TEPAIUIO per 0s.

Cemelinblii anamue3: 6a0ylIKa MaUMEHTKU cTpaaansa OpoH-
XUaAJbHOI aCTMO#1, y pOJHOro Opata IMarHOCTUPOBaHA IIU30-
¢penus B 20-1eTHeM Bo3pacte. PogHoii 6pat cyrpyra crpagaeT
aJUIepruuyeCcKM PUHOKOHBIOHKTUBUTOM U I€PMAaTUTOM.

IIpu ocMotpe B Bo3pacte 38 net (2023): poct — 163 cMm,
Macca tesa — 53 Kr, uHaekc maccel esna (MMT) — 19,9 kr / m2.
YacroTa apIxaTeJbHbIX IBUXKEHMUIT — 18 B MUHYTY, yacToTa
CepIeYHbIX cOKpalleHuii — 70 B MUHYTY, OLICHKA IO 1IKaJie
PICADAR — 11 6annoB. 2Kano0bl Ha BJIaXKHBII KallleJb C BbI-
JIeJIEHUEM THOIHOI MOKPOTHI 10 50—60 MJT B CYTKH, YMEPEHHYIO
3aJ10)KEHHOCTBb HOCa, 00JIbllIe HOYbIO, ITOCTOSIHHYIO CJIa00CTh,
yCTaN0CTh, YacThle (7—8 pa3 B rol) ocTpble pecrupaTopHbIe
nHdexiuu (OPU), HEeBO3MOXKXHOCTD MOJHOLIEHHO paboTaTh.

CocTosiHME cpelHel CTEMEeHM TSIXKEeCTH, OTMeYaeTCs He-
3HAYMTEJIbHAs 3aJ0KEHHOCTh Hoca. JlehopMaliiy HOTTEBBIX
TUTACTUHOK M HOTTEBBIX (haJlaHT KUCTEH U CTOI HE BBISBICHO.
AyCKYyJTbTaTUBHO IbIXaHHUE XECTKOE, BIa’KHbIE CPEIHEITY3bIp-
yaThle XpUIIbI B HUXKHUX oTaenax. Kaienab BiaxkHbIi, MPOayK-
TUBHBIN.

ITocne yctaHoBneHust auardo3a B 2023 1. 1pu peryasipHOM
HabmoneHuu B niepuona 2023—2024 rr. nmojyyaaa MpoTUBOBO-
crHaJuTebHYIO Teparnuio (a3UTPOMUIIMH), MPOBOAMIOCH Jie-
YeHUe XPOHUYECKOro pUMHOCUHYCUTa (MOMeTa3oHa (ypoar).
IMauueHTKa nonyumia 3 Kypca CTalluOHAPHOTO JICUEHUsI C BHY-
TPUBEHHBIM BBeIECHHEM 2 aHTHOAaKTepUualbHBIX MpernapaToB
CUHEPruyecKoro aeicTBus B TeueHue 14 mHeii. JIBaxkanl mpo-
BelleHa aHTMOaKTepualibHasl Tepamnus mpernapaTaMu rPYIbl
¢ropxrHOIOHOB B cBsi3u ¢ OPU.

Ha ¢oHe agekBaTHOI Tepanuu oTMe4Yaa0oCch CHUXKEHUE Ya-
CTOTBI 000CTpeHM 10 1—2 B TO/, yMEHbILIEHHE KallUIs, a TAKXKe
CHUXXeHUE 00beMa BblAeIIeMoil MOKPOTHI 10 10—15 M1 B CyTKM.
[TameHTKa OTMEYaeT yMEHBIICHNE YCTATOCTH U CIa00CTH, TTO-
BBILLIEHUE YPOBHS 00111eil pabOTOCITOCOOHOCTH.
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KnuHuyeckoe HabntogeHune Ne 2

7-71eTHUI CHIH TAIIMeHTKH, JaHHBIE KOTOPOU TPeICTaBICHBI
B KJTMHU4YeckKoM HabmoneHnuu Ne 1. 2Kamo6sr Ha Katess mpeu-
MYILIECTBEHHO B HOYHOE BpeMsi 6¢3 IBHOM MPUYUHBIL. B TeueHmne
HECKOJIBKHX JIET OTMEYaJIach IIOCTOSTHHAS 3aJI0XKEHHOCTh HOCA.

W3 anamHe3a U3BECTHO, YTO peOEHOK OT 1-if MHOTOITJIOMHOM
o6epemeHHOCTH (B Mcxomae 2-it monbiTku DKO), mporekasiiei
B I Tpumectpe (B 5—6 Hex.) ¢ KpoBoTeueHueM, Bo 11 Tpumectpe —
6e3 ocobeHHocTeid, B 111 Tpumectpe (B 34—35 Hen.) — ¢ oTeKaMu;
OT 1-X onepaTUBHbBIX POJIOB OMXOPUATIbHON OMaMHUOTUYECKOM
nBOliHe# Ha 38-it Henmese, Macca Tesa npu poxaeHuu — 2 900 r,
poct — 48 cM, 6 / 7 GayoB 110 1Kaie Arnrap. ['ojloBHOe TIpen-
JiexkaHnue oboux 1uronoB. CocTosiHUE TTPU POKIEHUM peOeHKa
OBIIO TSTKEJIBIM 32 CUET OCTPOI ABIXaTeJIbHOM HEeI0CTaTOYHO-
CTH, CUMITTOMOB WH()EKIIMOHHOTO TOKCUKO03a, BHYTPUYTPOOHOIM
rmHeBMOHMU. [TpoBoaMIach NCKYCCTBEHHAST BEHTUJISILIMS JIETKUX
B TeueHUe 24 4. Ha 2-¢ cyTKu mepeBeeH B OTAC/ICHUE peaH!-
Malluy 1 MHTEHCUBHOM Tepariu HOBOPOXIeHHBIX. [TpoBeneH
HEOHATaJbHbI CKPUHMHT.

Hauunas ¢ Bo3pacta 1 roma ormevanuch yactbie OPU 1 6poH-
XUTHI, Ha (pOHE OCTPOI pecrMpaTOPHOI BUPYCHOI MH(MEKLIMU
MoJiyyaja MHTISLIMK C UTpaTpornusi opoMuaom / ¢eHoTepo-
JIOM Y OyI€COHUAOM C MOJIOXKUTENIbHBIM 3(hdekTom. B Bo3pa-
cTe 2,5 roma B reMorpaMme oTMedairach 303uHowums — 18 %
(1,3 k. / mxi), 14 % (0,8 k. / mxin), 12 % (0,7 xi. / mxin). B mm-
HaMUKe, TI0 TaHHBIM aJUIeproliaHe v BhISIBIICHa CeHCUOMTM3AIINST
K TIBIIbIIE Oepe3bl, Ay0a, TOMAITHEH TTbLTH, IIEPCTU XKIUBOTHBIX.
B TeueHMe HECKOJIBKUX JIET POAUTEIN OTMEYaIN y peOeHKa 31 -
307IbI 3AJIOKEHHOCTH HOCA B BECEHHE-3UMHMIA TIEPUO/I.

Co cnoB marepu, B 2022 T. OTMEUaIUCh 33016l OPOHXO-
ooctpykuum 6e3 posineHuit OPU. B mapte 2023 1. peGeHOK
TMoJTy4aJl CTallMOHApHOE JIEYeHUE, YCTAHOBJICH IMarHo3 OpOHXM -
aJlbHasi acTMa CMeIlIaHHOM (hOPMBbI, JIETKOTO TEYEHMSI, TOJITTMHO3.

J11s uCKITIOUeHUsI MyKOBUCLIMA03a peOSHKY MpoBeaeHa I10-
ToBasi Mpoba Ha annapare Nanoduct, MosydeH HOpMalbHbI
pesynbTat 39 MMOJIb / J1, TOTOK moTa — 4,51 / M2,

BakTepuosornyeckoe MccienoBaHUSI Ma3Ka W3 3eBa:
S. aureus — 2 KOE, otnensgeMoro u3 Hoca: S. aureus — 103,

[To pesyabratam DxoKI mosoctu cepalia He yBeIUYEHBI,
KJIAITAHHbII aIllapar He u3MeHeH, ¢ pakiuus Beiopoca — 65 %.

JmarHocTpoBaHO TOBBIIeHUe C-peakKTUBHOTO OejiKa
(8,95 mr / 1 (Hopma — 0—5 mr / 11)).

O6mmwmii IgE — 414 ME / mn (Hopma — 155 ME / mn).

Jannbie pudponapuHrockonuu (2023): cnusucrast Hoca
pO30Basi, B HOCOBOI MOJIOCTH OOHapyKeHa CKyIHasi ¢Jii3b. B Ho-
COIJIOTKE OTMeUYeHa runepTpodus aafeHOUA0B 2-ii CTEIIeHU.
BrisiBiieHBI TUIIEpeMUST M OTEUHOCTb MEXUYepIaJloBUAHOM 00-
nacTh. ['0J10coBBIe M BECTUOYIISIPHBIE CKITaIKK 6€3 N3MEHEHMIA.

3akioueHne: aieHOUIbI 2-1 CTETIeH!, yMEpEeHHbIE TTPU3HAa -
KU ractpoasoareaibHoro pedookca (FDP).

[Tpu peHTreHOIOTUYECKOM UCCIIEIOBAHUU TJIOTKU U TTH-
IIeBO/Ia ¢ KOHTPACTOM BBISIBJICHA HEIOCTATOYHOCTh KapauK
U TacTpoa3odareaabHbIi peIIoKC 3-if CTCTICHM.

OcMoTp B Bo3pacTe 7 JIeT:

* ouenka 1o 1mkaie PICADAR — 7 6amios;
* poct — 126 cM;

* Macca Tesa — 26 KT;

« HWMT —16,6 kr / M2,

CocTosiHUE OLICHUBAETCSI KaK CPeIHEeN CTeTIeHU TSKECTH.
OOHapyXeHa He3HAYMTeIbHas 3aJI0)KeHHOCTh Hoca. [ledopma-
LIMI1 HOTTEBBIX TUTACTUHOK W HOTTEBBIX (haJlaHT KUCTEH U CTOI
He BBISIBJIEHO. [IbIXaHue XeCTKOe, TTPOBOIUTCST BO BCE OTIEIHI,
XPHUITBI OTCYTCTBYIOT. Bo BpeMsi ocMoTpa oTMevasicsl BJIaKHBIM
Kamesnb. CimpomeTpuueckoe ucciaenosanue (2023) mpoBectn
HE yIaJIOCh M3-3a OTCYTCTBHSI KOMIUIaeHCa ¢ PeOEHKOM.

PesynbraTbl CeMeHOM AUArHOCTMKM NePBUYHON
LUNMapHON ANCKUHE3NN

MeTomoMm IIpsSIMOTO aBTOMAaTUYECKOTO CEKBEHUPOBAHMS
no CoaHrepy BbISIBJICHbI BApUAHTBl HYKJICOTUIHON TO-
cnenosarenbHocT DNAAFII(NM_012472.6):¢.436G>C
p.(Aspl46His) u DNAAFI1I(NM_012472.6):c.1011A>G
p.(GIn337=) y wieHOB ceMbH (puc. 2).

VY nmauumeHTKM oOHapyXeH MaTOreHHbI BapuaHT
¢.436G>C B rOMO3UTOTHOM COCTOSTHUM. Y CBIHA BBISIB-
JIeHbI TaTOreHHbIN BapuaHTt ¢.436G>C u paHee He OIu-
CaHHBIM BapuaHT HESICHOTO KIMHUYECKOTO 3HAYCHUS
¢c.1011A>G B KOMMNayHI-reTepO3UroTHOM COCTOSIHUU.
V otua BeisiBieH BapuaHTt c.1011A>G B reTepo3uroTHOM
cocTosTHUM (puc. 3).

[Ipu cBEeTOBOIT MUKPOCKOITMK BU3YaJTbHOTO IBMXKE-
HUSI PECHUTYATOTO SMUTEIUS Y MAMEHTKU HE 3aperu-
CTPUPOBAHO, a 'y €€ ChIHAa OTMEYaJ0Ch HOpMaJbHOE OU-
eHue pecHUYeK. [1pn UCITOIB30BaHUN TIPOTPAMMEL [9]
B HAaTUBHOM IIpenapate u B ALI-KynbType noiydyeHHast
yacToTa OMEeHUSI peCHUYEK Y MalMeHTKU Obljia HUXE
TaKOBOW B I'PYIINe KOHTPOJISI, YTO yKa3bIBaJIO Ha JIHC-
KUHE3UIo (Tab. 3).

I1o naHHBIM TPAHCMUCCUOHHOM 3JIEKTPOHHOU MUKPO-
ckoruu (TOM) y marmenTku ¢ C3K BBISIBIIEHO TOTaTbHOE
OTCYTCTBHE BHYTPEHHUX U HAPYKHBIX TMHEWMHOBBIX PYUeK,
YTO COOTBETCTBYET medekTy 1-ro kimacca [10], y cbrHa —
TOJIBKO OTCYTCTBME BHYTPEHHUX TMHEMHOBBIX PyJeK (CM.
Tabs. 3).

ITpoBeaeHO UMMYHO(DIIYOpPECLIEHTHOE UCCIeA0Ba-
HHUE PECHUYEK MAlMEHTKHU, ¢ ChIHA W 300POBOTO JOHO-
pa (TTOJIOKUTETbHBIN KOHTPOJIb), TIOJYYCHHBIX METOIOM
ALI-KynbTUBUpPOBaHUS, C UCIOJb30BAaHUEM MapKepa
PECHUTYATBIX KJIETOK ([3-TyOyJIMH) U MapKepoB OEJIKOB
HapyXHBIX TMHeMHOBBIX pydeK (DNAI1 1 DNAHY).
Bcemu ALI-kyabTypamMu MoKa3zaHO ITOJIOXUTEIbHOE
oKpalmuBaHue Ha PB-TyOyJIMH, YTO CBUIETEIbCTBYET
00 ycneurHoi nuddepeHLUpOBKe KJIETOK Ha3aJIbHOIO
STUTEINS B pecHUTUATHIC KiIeTKU (puc. 4). CormacHo
IaHHBIM JIUTEepaTyphl, JJokanuzanus Kak DNAII1, Tak
n DNAHS B pecHUTYATBIX KJIeTKaX J0JKHA COOTBET-
CTBOBATH JIOKAJIM3AIIMU CTPYKTYPHOTO MapKepa pecHU-
yek (B IaHHOM ciiydae — B-TyOynuHa) v HaOIIOnaThCs
HEIOCPeNCTBEeHHO B pecHUYKax (cM. puc. 4E) [11, 12].
[Tpu oxpammBaHuM Ha 6€JIOK HAPY>KHBIX TUHEUHOBBIX
pyuex DNAI1 B pecHUTYATBIX KJI€TKaX MaLlMEHTKU Bbl-

cA011A>G, het | @ ¢.436G>C, hom

¢.436G>C / c.1011A>G

Puc. 2. PonocnoBHast ceMbu
Figure 2. Pedigree of the family
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a A -Touka ¢.436G>C, (p.Asp146His)
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Puc. 3. XpomaTorpamma 1o Metoxy CaHrepa: pe3yabTaThl BAIMIALUK ITOCIIE TIOJTHOOK30MHOTO CEKBEHMPOBAHMS TSI ceMeitHoil muHuu. CTpen-
KaMm¥ 0003HAYEHBI MTO3UIIUHU BbISIBJICHHBIX BApUaHTOB. A — Touka ¢.436G>C; B — touka ¢.1011A>G
an/IMC‘{aHI/IeZ a — MaThb; b— OTell; C — CbIH.

Figure 3. Chromatogram obtained using the Sanger sequencing method: showing validation results after whole-exome sequencing for the family
pedigree. Arrows indicate the positions of identified variants. Panel A — ¢.436G>C; panel B — ¢.1011A>G.
Note: a, mother; b, father; c, son.

Tabauua 3

Pesyavmamut mpancmuccuonnol 34eKmpoHHOil MUKPOCKONUU U YACHIOMbL OUEHUS PECHUMYAMO020 INUMEAUs

npu npoéedenuu 6bICOKOCKOPOCHHO20 8UOCOMUKPOCKONUMECK020 AHAAU3A HA3AAbHBIX OUONMAMOE PECHUMMYAMbIX
kaemox (I'w), noayuennovix ex vivo u in vitro

Table 3

Results of transmission electron microscopy and ciliated epithelial beat frequency during high-speed video microscopic
analysis of nasal ciliated cell biopsies (Hz) obtained ex vivo and in vitro

Mokasatenb KoHTponb ‘ MNauuenTka ‘ Pe6eHok
3akniodenve TAM HopmankHas cTpykTypa akcoHeMbl TotanbHoe OTCYTCTBUE BHYTPEHHMUX B akcoHeme pecHuyek He onpeaenstoTes
pecHuTYaToro anuTenus [DVHEMHOBBIX pyyeKk BHYTPEHHME ANHEUHOBbIE PYYKM

i
-

Buenue ex vivo (I'u) 73%21 1,1%0,6 53+0,8
Buenue in vitro (') 8,6 2,47 1,504 6,1+14

Mpumeyanne: TOM — TpaHCMICCHOHHAS SNEKTPOHHAS MUKPOCKOMWS.
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MaumneHTka

PebeHok

3A0poBLIN fOHOP

E-
F-

Puc. 4. ®nyopeclieHTHbIE U300pakeHUsT pecHUYek B ALI-KyJbTypax MalueHTKH, e ChbIHa M 310pOBOro JOHOpa Ha 24-ii eHb LIMJIMOreHe3a
in vitro, OKpallleHHbIe Ha MapKep PeCHUTYATBIX KJIETOK ([B-TyOy/JauH) U MapKepbl HapyXHbIX TUHeMHOBBIX pydek (DNAIl u DNAHS). llkana

50 mxwMm [12]

Figure 4. Fluorescent images of cilia in ALI-cultures of the patient, patient’s son and healthy donor on the 24" day of ciliogenesis in vitro stained to
identify the marker of ciliary cells (B-tubulin) and markers of outer dynein arms (DNAI1 and DNAHS5). Scale bar, 50 um [12]

sIBJICHA LIMTOIJIa3MaTIecKast JJoKaau3alus O0ejika, yTo
HE COOTBETCTBYET €0 HOPMAJIbHOMY PaCITOJIOXKEHUIO
(cM. puc. 4A). B To ke BpeMsI B KJIIETKax ChIHA MallleH-
TKM HAOJI0JaIUCh HEOOJIbIINE YUACTKU C MPaBUJILHOM
snokanuzauueit DNAIL, ogHako TakxKe MpUCYTCTBOBAIU
00JIaCTH C IUTOIIa3MAaTHUYECKHM PacIoIoKeHEeM OeTka
(cm. puc. 4B). ITpu okpacke Ha 6e1ok DNAHS5 B kieTkax
KaK caMoii MallMeHTKH, TaK M €€ ChIHa ITOKa3aHO M0JI0-
JKUTEJIbHOE OKpallBaHue B pecHUYKax (cm. puc. 4C, D).
OnHaKo B KJIETKaxX MallMeHTKN YYaCTKOB C TIPaBUIIbHOMN
JIOKanM3alneid Mapkepa ObLIO MEHBIIE TI0 CPaBHEHUIO
¢ KJIeTKaMu cbiHa. OOHapyXeHHbIE pa3Iu4Ms B OKpacKe

0eJIKOB Hapy>KHbIX TUHEMHOBBIX pyuyek Mexay ALI-Kyib-
TypaMU KJIETOK MAallUeHTKU U €€ CbIHA MOTYT OBITh 00-
YCIIOBJIEHBI PA3IMYUSIMU B TATOTEHHBIX BApUAHTAX reHa
DNAAF11. TTockonbky mpoaykT reHa DNAAFII, xak
u ucciaenyemoie Mapkepsl (DNAI1 u DNAHSY), urpaer
BaXKHYIO POJIb B TIPAaBUJIbHOI COOpKe U (hYHKITMOHUPO-
BaHUM HAPYXHBIX TMHEUHOBBIX PyYeK, TOMO3UTOTHBIN
BapuaHT ¢.436 G>C B reHe DNAAF11 npuBoauT K 3Ha-
YUTEJbHBIM U3MEHEHMSIM B JIoKanu3aunu 6enkoB DNAT
n DNAHS, Torga kak KoMItayHJ-reTepo3UroTHbIN Ba-
puanT ¢.436G>C/c.1011A>G okasbIBaeT Ha HUX MEHeE
BbIPaXKEHHOE BIUSHUE.
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O6cyxpeHue

ITpoananusupoBaH cemeitHblit ciydait TTLJI ¢ mo3nHei
MUATHOCTHKOM (y MaTepu — B 38 JIeT, y CbIHA — B 7 JIET).
VYyutsiBag Hanuure C3K, y MallMeHTKU ¢ TTOCTOSIHHBIM
KaujaeM ¢ oOuJbHOW MOKPOTOW U OPOHXO3KTa3zaMU
He ObLT ycTaHoBeH auarHo3 [T mo Bo3pacta 38 jer.
VY ee cblHa M3HaAYa/IbHO ObLIAa JUArHOCTUPOBaHA OPOH-
XuajibHas actMa, a auartos ITLJ1 He ObL1 3a0m03pEH.

Bo Bpemst cbopa aHamMHe3a O 300pOBbe AeTeil MaTh
OTMETWJIA, YTO €€ CHIH 00JIeeT 3HAUMTEBHO Jallle, YeM
J104b, TIOCJIe Yero pedeHOK ObLI MpurjalleH Ha KOH-
CYJbTallMI0 U KOMIUIEKCHOE obcienoBaHue. Takum
obpaszom, auarHod ITLJI 6611 moaTBEpXKaAeH y pebeHKa
TOJIBKO B 7-JIETHEM BO3pacTe Iocjie TTpoBeneHus TOM,
MOJICKYJISIPHO-TEHETUUECKOTO MCCIIeTOBAaHUS U Cerpe-
rallMOHHOTO aHaJIu3a.

V nauueHTKU HabJI0AaeTCs TXKenoe TeueHue 3a00-
JIEBaHMSI, XapaKTepru3yeMoe pa3BUTHEM OPOHXOSKTA30B,
THOMHOTO SHIO0OPOHXUTA C OBICTPBIM U 3HAYUTEIbHBIM
CHIUKeHMEM (DYHKIIMU JIETKUX, MTOJUIIOB HOCA U XPOHU-
YeCKUM BbIceBOM P. aeruginosa. Pe3ynbTaThl aHaIM3a MO~
JIy4eHHBIX JTaHHBIX CBUIETEIBCTBYIOT O HETOCTATOYHOM
3D PEKTUBHOCTH MPOBOIMMOI TepaNMU: MYKOJIUTUYE-
CKMe CPeACTBa, BKJIIOUYAIOIINE CUPOIIbI JIEKAPCTBEHHBIX
CPENICTB, Pa3KIKAIOIINX U CTUMYJIHPYIOIINX CEKPEIHIO,
AKTUBUPYIOIINX MYKOLMJINAPHBIA KIIMPEHC, KOTOPHIE
TToJTy4yajia TarMeHTKa, He SIBJISIOTCS IperiapaTaMiy BbI-
oopa ripu ITLJT [3, 14]. Kpome Toro, aHTuOaKTepuaibHas
Tepanus IMPOBOIMIACH BCETO B TeUeHUE 7 THEH BMECTO
PEKOMEHIYEeMBIX 14, 9TO CITOCOOCTBYET ITOBBILICHUIO Pe-
3UCTEHTHOCTU OakTepuil. He mpoBoauicst peryasipHblit
MOHUTOPUHT MUKPOOMOJIOTMYECKOro cTaTyca pecrnupa-
TOPHOTO TpakTa. [1py yXyaIIeHNN COCTOSTHHS MallieHTKa
He TT0JIyJalia aieKBaTHYIO0 BHYTPUBEHHYIO aHTHOAKTEPH -
aJIbHYIO TEPAIUIO U CYTIPECCUBHYIO MHTAISIIIMOHHYIO aH-
TUOAKTEepUaATbHYIO Tepanio XPOHUYECKON CUHETHOMHOMN
MH(DEKILNH, B TeueHHe | roga OTMeUeHBI YacThle 000CTpe-
HUS 3a00JIeBaHUS, IIPU KOTOPBIX TPOTHBOBOCITAJIUTEITb-
HO Tepaluu nmaureHTKa He Tojydana [3, 15].

JaHHBIN MpuMep MogYepKUBaeT HEOOXOIUMOCTh
CBOEBPEMEHHOM JUATHOCTUKU Y KOMITJIEKCHOTO TTOIXO0-
na K JieyeHuto nauueHTos ¢ [T/ 1 conyTcTByOIIMMU
OCJIOXKHEHUSIMU, UTO MOXET 3HAYUTEJIBHO TOBIUSTH
Ha Ka4eCTBO UX XKM3HU U TIPOTHO3 3a00JIeBaHMUSI.

JaHHbIe UCCieI0BaHUI POCCUNCKOI TTOMYISILIUU CBU-
JIeTeJIbCTBYIOT O Tno3aHei nuardHoctuke ITLJ1 B cTpane:
y aeTeil — B Bo3pacre 6,6 * 4,8 rona, a y B3pOCIBIX —
27,9 £ 13,8 rona, 4TO CBUAETENLCTBYET 00 OTCYTCTBUU
JIOCTaTOYHBIX 3HAHU y Bpaueli 0 JaHHOM 3a00JieBaHUM.

B maHHOM MCcCcIemOBaHNY IIPEACTaBICH KIIMHUYSCKUIA
U FeHeTUYecKuii aHanus cemeiiHoro ciydas [TLL, cBs-
3aHHOU ¢ MyTauusMu B rene DNAAF11 |7, 16]. E.Kott
et al. MOKa3aHO, YTO TPAHCITO3UIIVS BHYTPEHHUX OPTaHOB
MTOATBEPXAAET KIIIOUeBYIO posib TeHa DNAAF11 B aM0Opu-
OHAaJIbHBIX Y3JIOBBIX PeCHUYKAX U BcTpedaeTcs B 50 %
cJIyJyaeB IMPU BBISIBICHUU MyTaluil B faHHOM reHe. [Tpu
uccaenoBaHuu HaTUBHOTO DNAAF11 B aniuTennalbHbIX
KJIeTKaX IBIXaTeJIbHBIX IyTeH MOKa3aHO, YTO B HOPME
OH JIOKQJIM3YETCS B LIIUTOILIa3Me PECHUTYATHIX KIETOK,
1o pe3dyabtataMm TOM auarHocTUpyeTcsl OTCYTCTBUE BHY-

TPEHHUX U / WY BHELTHUX IMHEMHOBBIX pyueK [5]. OTu
TTaHHBIE COTJIACYIOTCS C pe3yIbTaTaMU, MOJTYIYCHHBIMU
y maureHTKH ¢ C3K, — TOTabHBIM OTCYTCTBHEM JTUHE-
WHOBBIX PyUeK, a Y €€ ChIHAa — C OTCYTCTBUEM BHYTPECHHUX
pyuex.

B wacTHOCTH, BBISIBJIeHHAass MyTallMs, Takasl Kak
¢.436G>C, aBisieTCsl MUCCEHC-MYTallell, BbI3bIBAIOILIEI
HapymeHue ¢yHkunu 6enka DNAAFI11 3a cuet usme-
HEHUI ero KoHbOopMalM1, KOTOpasi CBS3aHa C TSKEIbIM
deHoTHmIOM [5, 6].

OTCyTCTBHE OTUTOB M CHIDKEHUS CJIyXa Yy MalleHTOB
¢ mytauusimu B DNAAF11 takke TTOATBEpKOAETCS JaH-
HBIMU IUTEPATYPhI [7], UTO CBUAETENLCTBYET O CIIeLIU(pU-
yecKoi (heHOTUITUUECKON KapTUHE IMPU TeHeTUIECKUX
HapyIICHNUSIX B JTaHHOM TeHe.

BaxxHO oTMeTuTh, UTO y pedbeHKa IMarHOCTUKA OKa-
3ajlach OoJjiee CIOXHOM mo nmpuunHe oTcyTcTBUst C3K
U IPYTUX XapaKTePHBIX CUMITTOMOB, TAKMX KaK OTUTHI VTN
CHIDXEHHME CJTyXa, YTO CBUAETEIBCTBYET O BApUAOCTEHOCTH
KJIMHWUYECKOM KapTUHBI TpU MyTanusx B reHe DNAAFI 1.

Ha npumepe cemeitnoro cayuyasa ITLJI npogemMoH-
CTPUPOBAHbBI CIOXHOCTh AuarHoctuku ITLJI, a Takxke
MMOTYepPKHYTAa HEOOXOMUMOCTD TIpoBeaecHUs TuddepeH-
LIMAJTbHOIM TUAaTHOCTUKY U 00CIIeIOBAHMS POICTBCHHUKOB
MaleHTOB.

B coBpemeHHOM Mupe, B T. 4. B Poccuu, ucnonbsy-
IOTCST Pa3IMYHbIC TMATHOCTUYCCKIE METOIBI, KOTOPBIC
ITO3BOJISIIOT TMMOBBICUTH TOYHOCTH JUATHOCTUKU 3TOTO
3aboseBaHus. B HacTosee Bpems: B Poccuu umeetcs
BO3MOXHOCTb nuarHoctuku ITLJ] Ha ocHOBe MexXayHa-
POIHBIX peKoMeHnaumii. Ha cemeitHoM mpumepe mpoje-
MOHCTPHMPOBAHO MCITOJIb30BaHME BCEX CYIIECTBYIOIINX
JIMArHOCTUYECKUX MoaxoaoB B oTHoweHuu [TLJI, peanu-
3oBaHHOe Ha 6aze ®TBHY «MI'HL». narHocTnyecKuit
ITOVCK Y MALIMEHTOB, TIPX KOTOPOM TpeOyeTcss MeKIC-
LIUTIMHAPHOE B3aMMOACHCTBHE CIICIIMAINCTOB, TOJKSH
OBITb CUCTEMHBIM 1 BKJIIOUATh B C€0s51 HECKOJIBKO 3TaIoB,
HauYMHas ¢ KIIMHUIECKOTO 00CIIeIOBAaHNS M 3aKaHINBast
WHCTPYMEHTAILHBIMU U JIa00OPaTOPHBIMHU METOHAMMU,
B IIEPBYIO OUEPeIb TCHETUUECKUMMU.

3aknioyeHue

IIpencraBieHHble KIMHUYECKWE HAOTIOAEHUS WUILTIO-
CTPUPYIOT TPYAHOCTU BepUdUKALUMU TUarHo3a U MH-
TepHpeTaluy MOJy4eHHBIX pe3yJbTaTOB y peOeHKa U €T0
MaTepH, a TaKxKe HU3KYI0 MH(OPMHUPOBAHHOCTD CITCII -
anuctoB o [1L/I. BaxkHbIM acIeKTOM SIBJISIETCSI HeJ0CTa-
TOYHOE BHUMaHUE K KJIMHUYeCcKUM nposiiaeHusm TTLJT
Ha pa3HbIX 3Tarnax okaszaHusl MEIULIMHCKON MOMOIIIH,
YTO OCOOEHHO aKTyaJIbHO MPHU IMO3IHEH TMAarHOCTUKE
HaCJIeCTBEHHBIX 3a00JIeBAaHUN JIETKUX. DTO 3a4acTyIO
MPUBOAUT K TOMY, YTO 3a00JieBaHUE BBISIBISIETCS MPU
GOopMHUPOBAHUU OCIIOXKHEHUN U HEOOPATUMOIO CHU-
xenug OBJI.

B crartbe onmmcaHbl pa3TuyHBIE COBPEMEHHBIE METOIBI
nuarHoctuku ITLJ/I, koTopble MO3BOJIUIN PACIIUPUTH
3HaAHMS O CIieKTpe BapuaHTOB B reHe DNAAFI11, cBs-
3aHHBIX ¢ Je(eKTaMi TUHEMHOBBIX PYyYeK PECHUTUATO-
ro 3TMUTEINS, B BUIE BIIEPBBIC OIMMCAHHOTO BapHaHTa
c.1011A>G.
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