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Myrauii rena ATP7B y nauieHTiB 3 inionatnyHnmy renatobisiapHuMy OPYIIEHHSIMU Ta XBOPO60Io BinbcoHa

Tema (aHrJ1.)

Mutations of the ATP7B gene in patients with idiopathic hepatobiliary disorders and Wilson's disease

Pedepar (yKp.)

Po6ora mpucBsyeHa [OCIHIIPKEHHIO CIIEKTPy Ta 4YacTOTH asiesibHMX BapiaHTiB reHa ATP7B cepen oci6 3 mizmo3poio xBopoOH
Binbcona 3 YkpaiHM, a TakoX MOKPAIllCHHIO BUSIBJIE€HHS BUIAIKIiB XBOPOOM BinbCOHA HIISIXOM PO3POOKM Ta BIPOBAIKEHHS
ONTHAMAJIbHOTO QJIFTOPUTMY TECTYBaHHSI MaKOPHUX MYyTallill T€HiB-KaHANATiB renaTobiiapHuX NMOpyLeHb B 0Ci6 MOJIOJOTO BiKYy.
Ins pudepeHUiiHOi iarHOCTUKY ifioNaTUYHUX TenarobijliapHUX NMOPYIIEHb MPOBOAMUJIM FEHOTUIIyBaHHS Ma>KOPHMX MyTallii
reniB HFE ta UGTIAL TakoXX BCTaHOBJIEHO iX YaCTOTy Ta BHECOK B €TiOJIOTiI0 remnarobisiapHux nopyueHs. [lepmum etanom
JIYcepTaliiHoi po60oTH OyJI0 BCTAHOBJIEHHS 4acToTu MyTauii reHiB ATP7B, HFE, UGT1Al cepen NpakTUYHO 3I0POBUX OCi6 Ta
cepeq, oci6 3 ifionmaTMYHMMU TrenaTobiTiapHUMU MOPYHMIEHHSIMU. ['€HOTUIyBaHHS asesbHOro Bapianty c.3207C>A rena ATP7B
nposoguin metogom IIJIP Bi-PASA, HusbkodyHKuioHanpHOro anento A(TA)7TAA rena UGTIAl mMeTomOM TreTepoOAyNJIEKCHOTO
aHani3y, ajesjbHUX BapiaHTiB ¢.845G> A Ta ¢.187C> G rena HFE meTonoM pecTpUKUiiHOro aHaslisy. Y pesysbTaTi JaHOTO €Tamy
pOOOTH BCTAHOBJIEHO YaCTOTy Te€TEePO3UrOTHOro HociiicrBa mytauii ¢.3207C>A rena ATP7B (1:57, 1,75%) cepen NpakTU4YHO
3[I0pPOBUX OCi6, 4aCTOTY reTepO3UroTHUX HociiB myTaiii c. 845G>C rena HFE B 3arasbHiil Bubipui - 1:40 (2,5%). KoxxeH yeTBepTuil
OyB TreTepo3UroTHUM HocieM anenbHOro BapiaHTy c¢.187C>G rena HFE. YacToTa TOMO3UTOTHOTO T€HOTHUITY

HusbKo(pyHkLioHanbHOro anesnst (TA)7TAA rena UGTIAl cranoButs 1:9 (11,7%). OTxe, y pesynbpTaTi IEpUIOrO €Tary poOOTH



BU3HAYEHO €TiOJIOTiYHi YMHHUKY iflionaTUYHUX renarobiziapHux nopymeHs: myTauii rena HFE (5,8%) ta mytauis ¢.3207C>A reHa
ATP7B ( 94%). HactymHum eranom po6oTH Oy70 (OpMYyBaHHS CEKBEHYBAaHHSI KOAYyIO4YOi MociaigoBHOcTi reHa ATP7B.
CexBeHyBaHHS NpoBenieHo y 23 3pa3kax JJHK ocib 3 kiiHiYHMMHU 03HaKaMu XBOpo6u BinbcoHa (Tpu Ta 6isblue 6asiB BiANOBiAHO 10
6asbHOI IIKanu NPOSBIB 3axBOpIoBaHHS). CekBEHYBaHHS Movanu 3 8-To ek30Hy reHa ATP7B. V 4OTuMpbOX MallieHTiB BUSBJIEHO
OJIHaKoBy nepebynoBy — p.Glu770Argfs. ¥ Tppox 3 HUX MyTallist 6yJa B KOMIIayH]] FeTE€PO3UTOTHOMY CTaHi 3 Ma’)KOPHOIO MyTallielo
¢.3207C>A. B onHiel nmanieHTKY MicJisi CEKBEHYBaHHS yCiei OCiIOBHOCTI reHa Ta JeTeKlii BeJMKux Aeselii Ta pymiikauit (MLPA)
BUSIBJIEHO Juile myTariio ¢.2304dupC. B oHOro narienta BusBieHo MyTalito ¢.2128G>A B Mexax ek3oHy 8. MyTaliis onucaHa B
6a3i maHux HGMD sk naroreHHa (rs137853285). 3a pe3ysibTaTaMU CEKBEHYBAHHS Ta IOPiBHSHHSA 3 pe(pepEeHTHOIO MI0CiOBHICTIO,
B €K30Hi 9 reHa He BUSBJIEHO IepebynoB y )XogHoMy i3 3paskiB JJHK. CekBeHyBaHHsI L€l OiNssHKM reHa He € iHPpOopMaTUBHE ISt
JOCJIiIPKyBaHOI MomysisiLii. ¥ Mexxax ek3oHa 13 BUSIBJIEHO 3aMiHy afieHiHy Ha OUTO3UH B nosioxxeHHi 3011 (c.3011A>C). V nBox oci6 B
MeKax eK30Ha 13 BUSIBJIEHO 3aMiHy afieHiHy Ha LUTO3uH B nojoxeHHi 2973 kJHK (c.2973A>C). Lleil BapiaHT He Befie 10 3MiHU
MOCJIiIOBHOCTEN aMiHOKUCIIOT y OiIKy i TpPaKTyeTbCs y 6a3ax JaHUX SIK OJHOHYKJIEOTUIHUI mosimopdism rs1801248. Takox,
BUSIBJIEHO MBI 0COOM i3 3aMiHOIO TyaHiHy Ha aseHiH B mosoxeHHi 3009 rena ATP7B (c.3009G>A) B reTepo3UroTHOMY CTaHi
(rs1801247). B mexxax e30Hy 13 BusIBIE€HO Tpu asesibHi BapiaHTu. ¥V 1BOX oci6 B Mekax exk3oHa 15 BusBieHo myrtatiio c.3402delC.
BinmoBifHO [0 OTpHMMaHUX pe3yJbTaTiB CEeKBeHyBaHHSl ek30oHa 10 rena ATP7B, BusaBneHo MicceHC 3aminy c.2495A>G B
reTepo3UroTHOMY CTaHi y 6 marjieHTiB, Ta y JBOX OCi6 B rOMO3UIOTHOMY CTaHi. Y pe3ysbTaTiB cekBeHyBaHHS 3 16 1o 21 ek30HiB
reHa ATP7B B pmocriimkyBaHux 3paskax JJHK mauieHTiB BimMiHHOCTe! Bim pedepeHTHOI MociigoBHOCTI reHa He BUsiBIeHO. He
BUSIBJIEHO BiZIMiHHOCTEH BiJ pedepeHTHOI IOCIIiIOBHOCTI Y Mekax eK30HiB 1, 2, 11 Ta 12 rena ATP7B. B meskax ek3oHa 3 reHa ATP7B
B YOTHPBOX OCi0 BUSIBIIEHO OFHOHYKJIE€OTUAHMI nosiMopdism ¢.1366C>G (AG[C/T]GT) rs1801244 - 3amiHny aMiHOKUCJIOTH BasliHy
Ha JIEMLIMH B TIOJIOXKEHHi 456 B reTepO3UroTHOMY CTaHi, y TPbOX - B TOMO3UTOTHOMY CTaHi. TakoX BUSIBJIEHO BapiaHT B 4 €K30Hi
¢.1551C>T, sxuil Ha CbOTOJHI He onucaHMil. Y pe3ysbTaTi pOGOTU He BCTAHOBJIEHO NepebynoB y eK3oHax 5, 6 Ta 7. OTpumadi
pe3yJbTaTU CEKBEHYBaHHS BKasylOTh Ha Te, IO OKpiM mepeBaxkatodoi myTanii ¢.3207C>A rena ATP7B cepeq, gaHoi Bubipku oci6
inenTudikoBaHO YOTMPU iHIIi MATOTeHH] BapiaHTH, 10 BUSBJSINCH Y €K30Hax 8, 13 Ta 15. Y TpeTuHu NalieHTiB IpU BiICyTHOCTI
MaTOT€HHUX aJieJliB B €K30HHUX MOCHiJOBHOCTSX reHa ATP7B BUSIBIEHO OOWH 4K JEKijbKa OJHOHYKJIEOTUIHUX NMOJiMOpQi3MiB

HeflTpa]'[bHOl"O 3HAYE€HHS.
Pedepar (aHrJ1.)

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 UGT1A1 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, UGT1Al gene mutations among practically healthy
individuals and among individuals with idiopathic hepatobiliary disorders. Genotyping of the allelic variant c.3207C>A of the
ATP7B gene was performed by the Bi-PASA PCR method, the low-functional allele A(TA)7TAA of the UGTIAl gene by the
heteroduplex analysis method, the allelic variants c¢.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 c.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 c 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 c.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 c.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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