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BIIPOBAP)KEHHSI ONITUMAaJIbHOTO aJITOPUTMY TECTYBAaHHSI MA)KOPHUX MYTallill FeHiB-KaHINUATIB renatobisiapHux
[IOpYyILIeHb B 0Ci6 MoJIomoro Biky. 1715 nudepeHiiHoi AiarHOCTUKY i1ioNaTUYHUX renaTobisiapHyX [IopYIIeHb
[IPOBOAVIIV T€HOTUITYBaHHS MakopHUX MyTaliil reHiB HFE Ta UGT1AL Tako BCTaHOBJIEHO iX 4aCTOTY Ta BHECOK B
€TiOoJIOriIo renarobisiapHux nopyueHs. [lepmum eTanom IUCEPTaLiHOi po60TH 6yJI0 BCTAHOBJIEHHS YaCTOTHU
myrauiii rediB ATP7B, HFE, UGT1A1 cepen nmpakTU4YHO 300pOBUX OCi6 Ta cepe, 0cib 3 izionatnyHumMu
rernaro6isiiapHuMy NOopymeHHIMHU. [€HOTUIyBaHHS ajiesibHOro BapiaHty ¢.3207C>A rena ATP7B nposoguinu
metonoM ITJIP Bi-PASA, HuspkodyHkuioHanbHoro anemnto A(TA)7TAA rena UGTIAl MeTogoM reTepoAyIIeKCHOro
aHai3y, ajesbHUX BapiaHTiB €.845G> A ta ¢.187C> G rena HFE MeToOM peCcTpUKLiITHOTrO aHali3y. Y pe3ysbTari
IAHOTO eTaly poOOTH BCTAHOBJIEHO YaCTOTY [€TEPO3UTOTHOrO HocilicTBa MyTalii ¢.3207C>A rena ATP7B (1:57, 1,75%)
cepeji MPakTUYHO 30POBUX OCi6, 4aCTOTy reTepo3UroTHUX HociiB myTatii c. 845G>C rena HFE B 3arasbHiil BUOGipLii
- 1:40 (2,5%). KosxeH yeTBepTuil 6yB reTepO3UroTHUM HOCiEM ajlesibHOro BapiaHTy ¢.187C>G rena HFE. YacToTa
TOMO3UTOTHOTO F€HOTUITy HU3bKO(QYHKLiOHanbHOTro aness (TA)7TAA rena UGT1A1 cranosurts 1:9 (11,7%). OTxe, y
Pe3yJbTaTi IepIIoro eTany po60TH BU3HAUYEHO €Ti0JIOriYHI YMHHUKY ifiionaTUYHUX renarobisiapHUX NopyLIeHb:
myrauii rea HFE (5,8%) ta myrauis ¢.3207C>A rena ATP7B ( 9,4%). HacTynHum etarnom po6otu 6ys10 GopMyBaHHS
CeKBeHyBaHHS KOAYI0Uoi rociigoBHocTi reHa ATP7B. CekBeHyBaHHS NpoBeneHo y 23 3paskax JJHK oci6 3
KJIIHIYHMMU O3HaKaMU XBopobu BinbcoHa (Tpu Ta 6isbie 6asiB BiANOBigHO N0 6abHOI IIKAJIY IIPOSIBIB
3axBOPIOBaHHs). CeKBEeHYBaHHS IIovYasu 3 8-ro ek30Hy reHa ATP7B. Y 4oTUpbOX NallieHTiB BUSBJIEHO OJHAKOBY
nepe6ynoBy - p.Glu770Argfs. ¥ Tppox 3 HUX MyTallisg O6yJia B KOMIIAyH/, FeTepO3UTOTHOMY CTaHi 3 MaKOPHOIO
myTatiero ¢.3207C>A. B opHiel nanieHTKY MicCiIsi CEKBEHYBAHHS yCi€i ITOCIIiIOBHOCTI r€Ha Ta JEeTEKLii BEJIMKUX
Iesewiit Ta pyriikauin (MLPA) BusiBneno nume myTtatito ¢.2304dupC. B ofHOro naijieHTa BUsIBJIEHO MyTallilo
€.2128G>A B Meskax ek3oHy 8. MyTauis onucana B 6asi fanux HGMD sk natorensa (rs137853285). 3a peaysipTaTamu
CEKBEHYBAHHS Ta MOPiBHSAHHA 3 pedepPEHTHOIO NIOCIiIOBHICTIO, B €K30Hi 9 reHa He BUSIBJIEHO NIEPEOYIOB Y SKOTHOMY
i3 3paskiB JJHK. CexBeHyBaHH4 L€l IiHKY reHa He € iHpopMaTUBHE [AJ1s1 TOCIiIKyBaHOi nomnysuii. ¥ mexax
€K30Ha 13 BUSIBJIEHO 3aMiHy afleHiHy Ha LUTO3uH B 11osiokeHHi 3011 (¢.3011A>C). ¥ nBox ocib B Me>kax ek3oHa 13
BUSBJIEHO 3aMiHy afieHiHy Ha LUTO3UH B nosioxkeHHi 2973 kIHK (c.2973A>C). Lle#1 BapiaHT He BeJe 40 3MiHU
IIOCJIiJOBHOCTEN aMiHOKHUCIIOT Y OiJIKY i TPaKTyeTbCs y 6a3ax AAHUX K OJHOHYKJIEOTUIHUN Nosimopdism rs1801248.
Taxosx, BUSIBJIEHO JIBi 0COOMU i3 3aMiHOIO I'yaHiHy Ha afeHiH B nnosioxxeHHi 3009 rena ATP7B (c.3009G>A) B
reTepo3uroTHoMy ctaHi (rs1801247). B mexxax e30Hy 13 BUSIBJIEHO TP ajeJibHi BapiaHTU. Y JBOX 0Ci0 B MeXKax €K30Ha
15 BusBneno myratiio c.3402delC. BifmnoBigHoO 10 OTpYMaHUX pe3yJbTaTiB ceKBeHyBaHHS ek30Ha 10 reHa ATP7B,
BUSIBJIEHO MicCeHC 3aMiHy €.2495A>G B reTepOo3UroTHOMY CTaHi y 6 IaljieHTiB, Ta y JBOX 0Ci6 B TOMO3UTOTHOMY
CTaHi. Y pe3ysbTaTiB CEKBEHYBaHH4 3 16 110 21 ek30HiB reHa ATP7B B gocimkyBaHux 3paskax JHK naiieHTis
BigMiHHOCTEN Bif pepepeHTHOI [IOCIiLOBHOCTI I'eHa He BUsBIEHO. He BUSBIEHO BifMiHHOCTE! Bif, pepepeHTHOi
IIOCJIiIOBHOCTI y Me>kax ek30HiB 1, 2, 11 ta 12 rena ATP7B. B mesxax ek3oHa 3 reHa ATP7B B 4OTHPbOX OCi6 BUSIBJIEHO
OHOHYKIeoTUAHUN nosimopdizm c.1366C>G (AG[C/T]GT) rs1801244 - 3amiHy aMiHOKUCJIOTH BajliHy Ha JIEWLIMH B
II0JIOKEHHI 456 B FeTEPO3UTOTHOMY CTaHi, y TPbOX - B TOMO3UTOTHOMY CTaHi. TaKoXX BUSIBJIEHO BapiaHT B 4 €K30Hi
¢.1551C>T, gaKkuii Ha CbOrOAHI He onucaHuii. Y pe3ysbTaTi pobOTH He BCTAaHOBJIEHO NepebynoB y eK30Hax 5, 6 Ta 7.
OTpuMaHi pe3ybTaTu CEKBEHYBAaHHS BKa3ylOTh Ha Te, II0 OKPiM nepeBaxkarodoi myrarii ¢.3207C>A rena ATP7B
cepep naHoi BUGipku ocib ineHTr(iKoBaHO YOTUPH iHIII IATOTEHHI BapiaHTH, 10 BUSIBJISIIMCH ¥ eK30Hax 8, 13 Ta 15.
Y TpeTuHU NauieHTIiB [IPY BilCYTHOCTI IATOT€HHUX ajieJliB B €EK30HHUX IOCIiLOBHOCTAX reHa ATP7B BuABI€HO OIUH

44 [eKisbKa OJHOHYKJIEOTUIHUX MOIiMOP(}Pi3aMiB HEMTPaIbHOTO 3HAUYEHHS.

2. The work is dedicated to the study of the spectrum and frequency of allelic variants of the ATP7B gene among
people with suspected Wilson's disease from Ukraine, as well as to improving the detection of cases of Wilson's
disease by developing and implementing an optimal algorithm for testing major mutations of candidate genes for
hepatobiliary disorders in young people. For the differential diagnosis of idiopathic hepatobiliary disorders,
genotyping of major mutations of the HFE and UGTI1A1 genes was performed. Their frequency and contribution to
the etiology of hepatobiliary disorders were also established. The first stage of the dissertation work was to
establish the frequency of ATP7B, HFE, UGT1A1 gene mutations among practically healthy individuals and among
individuals with idiopathic hepatobiliary disorders. Genotyping of the allelic variant ¢.3207C>A of the ATP7B gene



was performed by the Bi-PASA PCR method, the low-functional allele A(TA)7TAA of the UGT1A1 gene by the
heteroduplex analysis method, the allelic variants ¢.845G>A and c.187C>G of the HFE gene by the restriction
analysis method. As a result of this stage of the work, the frequency of heterozygous carriers of the ¢.3207C>A
mutation of the ATP7B gene was established (1:57, 1.75%) among practically healthy individuals, the frequency of
heterozygous carriers of the c. 845G>C of the HFE gene in the total sample - 1:40 (2.5%). Every fourth person was a
heterozygous carrier of the p.187C>G allelic variant of the HFE gene. The frequency of the homozygous genotype
of the low-functioning allele (TA)7TAA of the UGTIA1 gene is 1:9 (11.7%). So, as a result of the first stage of work, the
etiological factors of idiopathic hepatobiliary disorders were determined: mutations of the HFE gene (5.8%) and
¢.3207C>A mutation of the ATP7B gene (9.4%).The next stage of the work was the sequencing of the coding
sequence of the ATP7B gene. Sequencing was performed in 23 DNA samples of individuals with clinical signs of
Wilson's disease (three or more points according to the point scale of disease manifestations). Sequencing began
with the 8th exon of the ATP7B gene. The same rearrangement was found in four patients - r.Glu770Argfs. In three
of them, the mutation was in the compound heterozygous state with the major mutation p.3207C>A. In one
patient, after sequencing the entire gene sequence and detection of large deletions and duplications (MLPA), only
the c.2304dupC mutation was detected. One patient was found to have a ¢.2128G>A mutation within exon 8. The
mutation is described in the HGMD database as pathogenic (rs137853285). According to the results of sequencing
and comparison with the reference sequence, no rearrangements were detected in exon 9 of the gene in any of the
DNA samples. Sequencing this region of the gene is not informative for the studied population. Within exon 13, a
replacement of adenine for cytosine was found at position 3011 (c.3011A>C). In two individuals, an adenine to
cytosine substitution was found within exon 13 at position 2973 cDNA (c.2973A>C). This variant does not lead to a
change in amino acid sequences in the protein and is interpreted in databases as a single nucleotide polymorphism
rs1801248. Also, two individuals with a substitution of guanine for adenine at position 3009 of the ATP7B gene
(c.3009G>A) were found in the heterozygous state (rs1801247). Three allelic variants were found within eson 13. The
¢.3402delC mutation was detected in two individuals within exon 15. According to the results of the sequencing of
exon 10 of the ATP7B gene, a missense substitution ¢ was detected.2495A>G in the heterozygous state in 6
patients, and in two individuals in the homozygous state. In the results of sequencing from 16 to 21 exons of the
ATP7B gene in the studied DNA samples of patients, no differences from the reference sequence of the gene were
found. No differences from the reference sequence were found within exons 1, 2, 11 and 12 of the ATP7B gene.
Within exon 3 of the ATP7B gene, a single-nucleotide polymorphism ¢.1366C>G (AG[C/T]GT) rs1801244 -
replacement of the amino acid valine with leucine at position 456 in the heterozygous state, in three - in the
homozygous state, was detected in four individuals. A variant in exon 4 ¢.1551C>T, which has not been described to
date, was also detected. As a result of the work, no rearrangements were found in exons 5, 6 and 7. The obtained
sequencing results indicate that, in addition to the predominant ¢.3207C>A mutation of the ATP7B gene, four other
pathogenic variants were identified among this sample of individuals, which were detected in exons 8, 13, and 15. In
a third of patients, in the absence of pathogenic alleles in the exonic sequences of the ATP7B gene one or more
single-nucleotide polymorphisms of neutral value were detected.
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