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[NepBUWHHa YMCTa epuTpoumMTapHa annasis (pure red cell aplasia, PRCA) y HeMOBAAT € PIAKICHOK NaTONOTIEID, L0 XapaKTeprU3yETbCS 130/1b0BaHNM
NPUrHIYEHHAM €PUTPONOE3y B KICTKOBOMY MO3KY. Y AiTell HalvacTilwe Ma€ BIpyCHe a0 ayTOIMyHHe MOXOKEHHA, OAHAK NOOANHOKI BMNaAKN
NOB’A3aHi 3 NePBUHHUMN FTEHETUYHO AETePMIHOBaHNUMN IMYyHHUMI Ancperynauigmu. TLR/-MyTauil He4acTo OnvcaHi Ak KMOHOBUIA YMHHUK PO3BUTKY
PRCA B aiTelt paHHbOro Biky. PO3LIMPEHWIA reHeTUYHII aHanis nae 3Mory BUABNATU NPUUMHHI Ta CYNyTHI BapiaHTX 1 MO3aluHi CTPYKTYPHI 3MiHM
XPOMOCOM, AKI MOXYTb MOAMMDIKYBATU KAIHIYHMA (EHOTUN Ta IMYHHY ANCPEryAALLio.

MeTa — onucati KniHivHuii Bunagok PRCA y X1onumnka 3 reMisnroTHoo MyTauieto TLR/7, CynyTHIMU FreHeTUYHUMK MoandikaTopamu Ta MOPYLIEHHAM
IMYHHOIO CTaTyCy, y T.4. 3 AMCNPONOPLIIO NiMPOUMTapHUX CyONONyNALLI Ta BUPaXXEHOIO rinorammar100yAiHEMIIO.

KniHiyHMiA BUnagok. Y Billi 9 MICALIB Y X/10N4MKa BNEPLUE BUABNEHO TRPAHCHY3IMHO3aNEXHY aHEMIIO 3 TAXKUM 3HKEHHAM PETUKYIOLMTIB, Frena-
TOCM/IEHOMEraNIED, PI3KO MO3UTUBHOIO NPAMOIO NPOO0oto KymOca 6e3 remofisy. Y KiCTKOBOMY MO3KY BCTAHOB/IEHO PI3Ke 3BY>XEHHSA €PUTPOIAHOIro
napoCTKa 3a 30epexeHol KNITMHHOCTI. 3@ pe3y/ibTataMu AOCNIMKEHHA CyOnonynauii NiMMoUnTIB BIA3HAYEHO 3arasibHUA BMICT IMMOLNTIB Y MeX-
ax HOpPMW, NpoTe BUABIEHO MOMIPHY ANCNPONOPLItO: NIABULLEHW BIACOTOK B-niMboumnTiB I 3HMXEHNA — T-niMoumnTie, 3a 36epexeHoro CD4/
CD8 cniggigHoWeHHA. BctaHOBNEHO rinorammarnodyniHemiio 6e3 iHpheKUinHUX NPOABIB NIABULLEHHA NEYIHKOBMX (EPMEHTIB. 38 AaHUMKU reHeTY-
HOrO AOC/IXKEHHSA BUABNEHO reMi3nroTHy MyTauito TLR7 (p.His1038Tyr), cynyTHi retepo3unroTHi BapiaHT y SPTAT TTC7A, HFE, FANCF, FANCM,
a TakoX Mo3alyHi geneui’l 9p23-p21.11 7p14.1-p14.1. ¥ Ma3ky KpoBi — 0BaNouUMTK, WO Kopeioe 3 SPTAT-BapiaHTOM. [Npn3HadyeHo NpeaHi30/10H, BHY-
TPILHBOBEHHWIA iIMyHOrNnooyniH (IVIG), aethepacipokc, Wo Mano NO3UTUBHU KNIHIKO-NabopaTopHNA edeKT.

BucHoBKW. TLR/-MyTOBaHWIA FreH € KN0YoBUM YUHHUKOM PRCA, TOAI 9K CYNyTHI FEHETUYHI BapiaHT Ta Mo3alyHi Aeneuii hopmytoTe NOAIreHHN,
MOANDIKOBAHNIA (DEHOTUM, BN/IMBAKOUM Ha TAXKICTb 3aXBOPIOBAHHS, MOPMOSIONI0 €PUTPOLUTIB Ta IMYHHY ANCPEryNdLuito, y T.4. 3 ANCNIPONOPLIED
niMounTapHnx cyGnonynaLiii | BUpaxeHoto rinorammarnobyniHeMieio. Pesynstati NigKpecioloTe BaX/MBICTb KOMMIEKCHORO FeHETUYHOrO Ta
IMYHONOTYHOIro aHanisy B Aitei i3 piakicHumu chopmamm PRCA.

JloCnimpKeHHs BUKOHaHO BIANOBIAHO A0 NPUHLMNIB [eNbCiHChKOI Aeknapalyil. Ha NpoBeaeHHs A0CIAXEHb OTPUMAHO IHPOPMOBaHY 3rofy 0aTbKiB AUTHHN.
KntouoBi cnoBa: yvicta eputpoumTapHa annasis, remisanrotHa Mytauisa TLR/ c.312C>T (p.His1038Tyr), iMyHHa avcperynauia, rinoraMmMmariooyniHemis, Aitw.
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Primary pure red cell aplasia (PRCA) in infants is a rare condition characterized by isolated suppression of erythropoiesis in the bone marrow. In chil-
dren, it most commonly has a viral or autoimmune origin, however, isolated cases are associated with primary genetically determined immune dys-
regulation. TLR7 mutations have infrequently been described as a key factor in the development of PRCA in early childhood. Expanded genetic
analysis enables the detection of causative and concurrent variants, as well as mosaic structural chromosomal abnormalities that may modify the
clinical phenotype and immune dysregulation.

Aim — to describe a clinical case of PRCA in a boy with a hemizygous TLR7 mutation, accompanying genetic modifiers, and immune dysregulation,
including disproportion of lymphocyte subpopulations and marked hypogammaglobulinemia.

Clinical case. At 9 months of age, the boy first diagnosed with transfusion-dependent anemia accompanied by a severe decrease in reticulocytes,
hepatosplenomegaly, and a strongly positive direct Coombs test without evidence of hemolysis. Bone marrow examination revealed a marked reduc-
tion of the erythroid lineage while overall cellularity was preserved. Lymphocyte analysis revealed normal total counts but a mild disproportion, with
increased B cells and decreased T cells, while the CD4/CD8 ratio remained normal. Hypogammaglobulinemia detected without infectious manifes-
tations, along with elevated liver enzymes. Genetic testing identified a hemizygous TLR7 mutation (p.His1038Tyr), concomitant heterozygous variants
in SPTA1, TTC7A, HFE, FANCF, FANCM, as well as mosaic deletions in 9p23-p211 and 7p14.1-p14.1. The peripheral blood smear demonstrated ovalo-
cytes, correlating with the SPTAT variant. Treatment with prednisolone, intravenous immunoglobulin, deferasirox led to a positive clinical and labora-
tory response.

Conclusions. The TLR7-mutated gene is a principal driver of PRCA, while accompanying genetic variants and mosaic deletions contribute to a poly-
genic, modified phenotype, influencing disease severity, erythrocyte morphology, and immune dysregulation, including disproportion of lymphocyte
subpopulations and marked hypogammaglobulinemia. These findings emphasize the importance of comprehensive genetic and immunological
evaluation in children with rare forms of PRCA.

The research was carried out in accordance with the principles of the Helsinki Declaration. The informed consent of the patient was obtained for
conducting the studies.

Keywords: pure red cell aplasia, hemizygous TLR7 mutation (p.His1038Tyr), primary immune dysregulation, hypogammaglobulinemia, children.
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Beryn

ncTa epuTponUTapHa amasis (pure red
cell aplasia, PRCA) € pizkicHum matoJio-
TYHUM CTAHOM, SIKUI XapaKTePU3YEThCS
BUOIPKOBUM TIPUTHIYEHHSIM €PUTPOITHOTO PSITY
B KiCTKOBOMY MO3KY 31 30epesKeHHIM IPaHyIOTH-
TAPHOTO i MErakapiolMTapHOTo MapOCTKiB. Y AiTei
HaifyacTinie TpanaseTbcsa Tpansutopaa PRCA,
crippuunHeHa mapBoBipycom B19 [9] ta inmmmu Bi-
pycamu [28]. OqHak y 9acTUHU AiTel crocTepira-
I0ThCSI Ay TOIMYHHI 260 reHeTUYHO JeTepPMiHOBaHi
hopmu, 1110 HATTEKATD /10 TPYITN IEPBUHHUX IMyHHUX
nucperysiaiiin (PID) [2,14]. OctanriMu pokamu 3a-
BIISIKU 3aCTOCYBAHHIO CEKBEHYBAHHS HACTYITHOTO
nokoJsiinas (Next Generation Sequencing, NGS) ta
XPOMOCOMHOTO MiKPOMAaTPUYHOTO aHaJi3y
(Chromosome Microarray Analysis, CMA) ixenTu-
(hikoBaHO HU3KY MOHOTEHHUX JIe(DEKTIB, 1110 3yMOB-
JIIOIOTDH 2y TOIMYHHI IIUTOIEH]T, Y T.4. MyTallil B reHax
AIRE, CTLA4, LRBA, STAT3, TLR7 Ta in. [4,16].
Oco6MBy yBary IpuBepTaioTh BapiaHTH 11epedy 108
y reri TLR7, siki mpusBogsth 10 edexry gain-of-
function (GOF), 1110 IpOSIBJISIETHCS B i BUIIIEHI T
aKTUBHOCTI (hepMeHTY /perienTopa,/TPaHCKPUTIITiii-
HOT'O YNHHKKA, 0SBl HOBOI crieludivrocTi abo KOH-
CTUTYTHBHI# (mocTiiiHiit) akTuBarii 6ika. BapianTu
GOF y reni TLR7 akTuBYy10Th iHTEp()EPOHOBY CHUT-
HaJbHY BiCh 1 TPU3BOATH /10 HAIMIPHO1 aKTUBAIlil
B- i T-nmimdornuris, popmytoun herorunu, momibHi
710 CUCTEMHOI'0 Y4ePBOHOT'O BOBYAKa, ayTOIMYHHOI
TPOMOOIUTOTEH]T i KOMOIHOBAHKX IIUTOTIEHI [7].
HocuikeHHs BAKOHAHO BiITIOBIIHO 10 TPUHITU-
miB lesbcinebkoi Aekapaitii. Ha npoBenenus jo-
CJ/KEeHb OTPUMAHO iHGOpMOBaHY 3rojty OaTbKiB
JIUTUHU.

Kaiuiyauii BUnazjox

JTo rematosiora autsyoro KHII JIbBiBCbKOI 00-
JlacHoi paan «KITiHigHUH 1eHTp AUTIY0I MEeTUIIH-
Huy, CII «3axiflHOyKpaiHCbKUH CTIeliali30BaHu i
HeHTP» 3BepHyJmCs 6aTbku 11-MicTIHOTO XJIOTTIIKA
31 cKapraMu Ha BUpakeHy OJIilicTh IKIPHUX TOKPH-
BiB, BHWJKEHWI ameTUT. 3 aHAMHe3y BiJloMO, 110
y Billi 9 Mics11iB IIaHOBO BUKOHAHO 3araJIbHUI aHa-
ai3 kpoBi (3AK) i BUusIB/IEHO 3HMKEHHST PiBHS TEMO-
rno6iny (I'6) mo 85 r/x ta epurpornuris (Ep)
2,9x10°/n1. IlegiaTpom npusHAYeHO TEPOPATHHY
hopmy momimansTo3HOTO KOMIIIIEKCY 3aiiza (111)
6e3 ToTepeIHLOr0 BU3HAYEHHSI PiBHS CHPOBATKOBO-
ro 3aniza (Fe). 3a 4 tuxni heporepartiii B KOHTPOJIb-
Homy 3AK Binsnaueno Hapoctanus anemii (I'6 —
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KAIHIYHUIM BUTTAAOK

53r1/m, Ep — 2,08%x10°/i1). O6¢cTeReHHSIMU B OJTHOMY
3 MeIMYHUX 3aKJIa/liB YKPaiHU CIIPOCTOBAHO BipycHe
noxo/keHHs anemii. KanpnporekTun y kauai —
y Meskax Hopmu (25,8 mkr/n). @eputnH, BitaMin
(BiT) B12, BiT B9 — y Meskax nHopmu. Busgsieno He-
3HauyHe NiJBUIIeHHS cuUpoBaTkoBoro Fe
(30,6 MmEMOJTB/IT). 3 IPUBOJTY aHeMil IBIYi BUKOHAHO
nepeuBaHHs epUTPOIMTapHOi Macu. /[utnHa Hapo-
mxena Bix 111 BaritHocti, IT mosoriB, y TepMiHi rec-
rartii 39 TizkHiB. [Tosoru disionoriuni. Maca Tina Ha
MoMeHT Hapo pkenHst — 2860 r, 3pict — 50 cm. JKoB-
TSHUII He BUSABIEHO. XJIOTYNKA BUTTUCAHO HA 3-TIO
1100y 3 mosioroBoro OyanHKYy. J[utiHa mepebyBaa Ha
3MIIlIAHOMY BUTO/IOBYBaHHI, 31 BYAaCHUM BBEJICHHAM
npukopmy. Marepi mij gac 11 BariTHOCTI fiiarHOCTO-
BaHO TpoMbGO(dii0. XJIOMIUK pocTe i PO3BUBAETHCS
BiZITIOBiTHO /10 BiKY, He BAaKIIMHOBAHWH Yepe3 BiMO-
By Mmamu. Ipyna kposi O (I) Rh (+) nosurusna
y 6aTbKiB i IUTUHHU.

OO0’eKTUBHO: 3aTaJIbHUI CTaH CePeHbOI TIKKO-
cti. HIKipHi HOKPUBY i BUAMMI CJIM30Bi 000JIOHKN
6tijti, IKipa i3 JleTKuM CyOiKTEPUYHUM BiZITIHKOM.
Typrop tkanun 36epeskennii. Jlimdosysiu He 3011b-
weni. [Tepudepuuni nabpsku BizcytHi. Hocose au-
XaHH4 BisibHe. SI3UK BOJIOTH, CTM30Ba POTOBOI T10-
poxHuHu Ouaiga. Jluxauus TyepuiIbHE,
IIPOCJIYXOBYETHCA y BCIX Bijjinax, CMUMETpUYHeE,
XPUIIH BijicyTHi. ToHU ceplid 3By4HI, pUTMiUHi, CUC-
TOJTIYHUT 1Ty M Ha BepxiBiii. JKuBit M’ sikuii, HeO0T10-
yii, nepucTaabruka sbepexena. Ileuinka i cenesin-
Ka Ha 1,5 CM BUCTYIAIOT i3-11i/1 Kpaio peGepHoi IyTu.
Tornuse migHeb6inusg. Buagumux crurm ausemoOpiore-
He3y Hemae. Maca tina — 10,8 kr, 3pict — 75 cMm, iH-
nekc Macu tiza — y Hopmi (19,2 kr/m?). Diziosoriv-
Hi BiANpaBJieHHS Ta CEYOBUIYCKaHHS — 0e3
MaTOJIOTIYHUX 3MiH. AKTUBHI 1 TACUBHI PYXU B Cy-
ri106ax 36epeskeHi B TOBHOMY 00 €Mi.

Y 3AK: T6 — 75 v/n, Ep — 2,94x10'?/n, MCH
(Mean Corpuscular Hemoglobin) — 25,5 pg (Hopma
(1):27-35 pg). MCV (1mmpuHa posnoiay epurpo-
uTiB 32 00'emom, Mean Corpuscular Volume) 77,6 1l
(1: 80,0—100,0 fl), HesBakarouu Ha dheporeparrio;
MiIBUIIEHHS IBUJIKOCTI OCi/IaHHS €PUTPOLIUTIB —
17 mm/rop, neiikorutu (Jle) — 6,46x10° /1, tpom6o-
utu (Tp) — 339x109 /11, neitkonmrapua dhopmya:
meTamiesoruTu (MT™MIL) — 0%, HaTMdKosIiepHi Hell-
tpodimu (11) — 2%, cermenTosiaepti (¢) — 21%, eo3u-
HodiabHI () — 4%, 6azodisbhi (6) — 0%, aiMdoru-
T (1) — 59%, monouutu (M) — 14%. MopdoJioris
€pUTPOIUTIB: aHI30IOMKIJIOIUTO3, OBAJIOIUTH —
2-5 y noi 3opy (11.3.) (puc. 1). Ocmornuna pesuc-
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Puc. 1. Mopdonoria eputpoumnTiB y ANTUHU, XBOPOT Ha
NepPBUHHY YUCTY epuTpounTapHy annasito i3 TLR7-MyTOBaHUM
FE€HOM i CynyTHIMW FEHETUYHMMM BapiaHTaMn i MO3ailvyHUMK
AeneuigmMu: aHi3ononkKinounTos eputpoumnTie, 0BanoumTH
(BK@3aHO CTPINKOI0) y Ma3Ky nepudepmryHoi KPoBi

TEHTHICTh €PUTPOIUTIB 3HUKEHA: MiHIMaJIbHA
(min) — 0,44%, makcumasbha (max) — 0,3% (y HOp-
Mi min nounnaerbes 3a kKouuenrpanii NaCl 0,48—
0,50%, max — 0,32—0,36%).

[Tpsima ipo6a KymbOca pisko nmosutusHa (++++),
(1:32) y 6 okpemux Tectax. Miesorpama: myHKTaT
KiCTKOBOTO MO3KY HOPMOKJIITUHHUH, 3 TIepeBaskaH-
HaM JiMboruTiB. Miesoignuit TapocToK MOMipHO
3BysKeHuil. MerakapionurapHuil TapocTok 36epe-
xkenuil. Eputpon pisko 3Byskenuii (4,4%), 3 03Ha-
KaMU JIUCIIOe3Yy, TPe/ICTaBJIeHU BUKITIOUHO HE3Pi-
aumMu (Gopmamu. AHanjaa3zoBaHi KJIITUHHU He
BusBIIeHi. BigHocHa kinbkicts 6actiB — 1,4%. IIpe-
mapaT KiCTKOBOTO MO3KY 3 JIiBOI KiyGOBOI KiCTKH
noi0Hi 3a KJIITHHHUM CKJIAJIOM /IO TIperaparis i3
npaBoi Ky0oBoOI KicTKU. MeImuHni BUCHOBOK: MOP-
(dostoriuHa KapTHHa KiCTKOBOIO MO3KY HalbibIie
Bi/INIOBI/Ia€ TIApIiaibHINl €PUTPONMTAPHIN ariasii
(cutin 3antepeuntu anemito biekdana—/laiimona),
He Bi/ITIOBI/Ia€ KOHTEHITATbHIN AU3EPUTPOIIOETUYHIN
aneMmii. [IpuBepTae Takox yBary miIBUIEHUI BMiCT
AiMGOIUTIB y TpenapaTtax KicTKOBOTo Mo3Ky. /{o-
CJTIKEHHST CyOTIOy Isiii JJiM(OINTIB: 3araibHUI
BMicT JTIM(OIMUTIB Ta iXHIX OCHOBHUX TOTYJIAIIHT
nepudepudHoi Kposi — 59,9% (y Mexax HOpMHU:
39-59%), 3a abcomoTHoro 3navyenns 4,283x10° /n
(11: (2,7-9,0)x10? /). B-nimpouutu (CD19%) niz-
Bumieni — 43,7% (u: 19-31%), abcooTHe 3HaYeH-
H ST 1,872x10%/n (u: (0,5-2,6)x107/1).
T-nimdoruru (CD3Y) 3nukeni — 45,3% (u: 53—
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75%), abcosmorhe 3Havennd — 1,94x10° /x (m: (1,9
6,2)x10° /1), sokpema, T-xennepu (CD3*CD4*) —
29,3% (u: 32-51%), 1,255x10%/n (u:
(1,3-4,3)x10% /1), T-1UTOTOKCUYHI KJIiTHHU
(CD3*CD8*) — 12,9% (1: 14-30%), 0,553x10° /11 (1
(0,62-2,0)x10° /). AkTuposani T-nimponuTu
(CD3"HLA-DR") - 2,5% (y mesxxax Hopmu: 2—10%).
Iagexc CD47/CD8" — 2,27 (u: 1,5-2,9). [ly6b-
neratuBHi T-mimbonutn — 4,9% (u: 1,6-8,9%),
nyosb-tiosutuBHi — 0,3% (1: 0—1,0%). T-NK xritu-
1 (CD3*CD56%) sumxeni — 0,7% (1: 1,7-8,6%),
Tozi sik HaTypasbHi Kisepu (CD3"CD16°CD56%) —
11,0% (y mexax nopmu: 3—17%). [IpoTe BusiBiieno
MTOMIPHY AMCIIPOIOPINIIO 32 PAXYHOK IiABUIIEHOTO
BiZICOTKOBOTO BMicTy B-s1iM(oIuTiB i 3HUKEHOTO PiB-
s T-nimponutis 6e3 nmopymentuss CD4/CD8-
criBBiziHOMeHHA (puc. 2). Bupakena rimoraMmarJio-
O6yninemist (Husbkuit pisenb [gG, IgA, IgM 3a
pesyJbTaTaMy TOBTOPHUX TECTiB) B OJIHOPIYHOMY Billi:
IgA — 29,7-38,7-29,5 mr/ i (11: 63,0—-277,0 mr/ 1),
IgM — 34,1-24,0—54,3 mr/n (1: 69,0—-382,0 mr/ ),
I[gG - 300,0-161,8-231,0 mr/nn (u: 726,0—
1682,0 mr/mi), IgE <3,0 MO /Mt (63 KITiHIYHUX 1TPo-
ABiB iMyHOeDIUTY (BiICYTHICTD B aHAMHE31 peru-
JMBHUX a00 TSKKKUX 1H(eKIin). 3araibHuil aHatis
ceui — y Hopmi. Exokapmiorpadis: HesHauHa nsaTa-
I1ist J1iBOTO TIyHouKa (Ha Tt anemii). Dpakiiis Bu-
kuy Miokapaa — 68%. CKopoTmMBicTh MioKapa 10-
6pa. Enextpokapaiorpadis: ciHycOBa apuTMis.
Yactora cepiieBux ckopouenb — 110—-125 yu./xB,
BOJIBTaK 30€pesKeHni, eJIeKTPUYHA BiCh ceplsd He
BifIX#JIeHa, ITPollecu Penosipu3allii He MOPYIIIEeHi.
[TixBumienus cuposarkoBoro Fe — 44,9 MxMoJib /1,
dbepurnny — 438,8 Hr/mir. [HIm mokasHUKU GioXi-
MIYHOTO aHaTi3y KPOBi — Yy Meskax HOpMH. EjlekTpo-
dbopes remornobiny BiAmoOBigae BiKOBill HOpMI:
HbA - 95,2%, HbA2 — 2,6%, HbF — 2,2%, natoso-
riYHOTO reMOTJI00IHY He BUSIBJIEHO. Y ITPOBEACHOMY
IMYHOIIMTOJIOTIYHOMY JIOCJII/KEHHI KPOBi 3a /10110~
MOT0I0 TPOTOYHOI IIUTOMETPIil MPOaHaTI30BaHO KJIi-
TUHHUH CKJIaJ| i3 BAKOPUCTAHHSIM clelupiaHnX
reiTyrounx antutija. Heiitpodinu ctaHOBIATH
28,88%, monoruti — 6,67 %, miMdormtu — 63,27%,
cepejl IKUX repeBakaroth T-mimborut (51,56%),
B-nimdonutn cranoBigaTs 37,8%, a HaTYpaJibHi Ki-
nepu — 8,77%. Takok BCTAaHOBJIEHO, 1110 €PUTPOIIUTH,
MOHOIUTH 1 rpaHyJIoIUTH TUIy [ MaloTh HOpMaJIbHI
nokaszuuku — 100%.

Y xoni nocaiikeHHsT 3aCTOCOBAHO aHTUTIJIA /10
GPI-3B’g43anux OiJIKiB, 110 JaI0OTh 3MOI'Y BUSBUTH
TTOTEHIIIMHI TaTOJIOTIYHI 3MIHU Ha KJITHHHAX MeMO-
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Puc. 2. [opiBHAHHA NOKa3HUKIB Cyononynauin niMoumnTiB y nauieHTa 3 BignoBigHMMM BIKOBUMY pedhepeHTHUMI Aiana3oHaMu:

A — BincoTkoBwit posnogain; b — a6contoTHi sHaueHHs (x10%/n)

paHax, 30Kpema, y pasi iJ[o3pu Ha MapoOKCU3MaIbHy
HiuHy remorsiobinypio (ITHT). ITHT-k1oH He BusiB-
JIEHO, 1110 CBITYUTD PO BIJICYyTHICTH O3HAK I[bOT'O 3a-
XBOPIOBaHH4 B nallieHTa. BipycoJioriuni Tectu me-
TOZOM ITOJIiMepa3HO-JAaHIIOTOBUX peakIiii Ha
napBosipyc B19, Bipyc remaruty B (Hepatitis B virus,
HBV), Bipyc renaruty C (Hepatitis C virus, HCV),
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muroMeraioipyc (Cytomegalovirus, CMV), Bipyc En-
mreiina-bappa (Epstein—Barr virus, EBV), repniecu
tuny 1, 2, 3, 6 BUKOHAHO HEOJTHOPA30BO — HETATUBHI.
ANA (Antinuclear Antibodies, anTunykaeapsi am-
tutina), SMA (Smooth Muscle Antibodies, anTu-
Tisa 1o raaakoi myckyaarypu), LC-1 (Liver Cytosol
Type 1 Antibodies, anTurina 10 1UTO30.110 TEYiHKK
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B.570 bp 12,685,580 bp 12,888,580 bp. 12,635,600 bp. 12,885,810 bp. 12,838,520 bp 12,885,630 bp. 12,885,640 bp 12,838,650 bp 12,888,650 bp 12,8388

CTCACCCATACTTCTGGCAGTEGTCTAAAGAACGCCCTEGEBCCACAGACAATCATGTEGGCCTATAGTCAGGTEGTTCAAGGAAACGGTCTAGCCCTTCTTTGCA n

[ RefSeq Genes I v < 3 ¢ - L]
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Puc. 3. Xpomatorpama Bisyanizauii pe3ynbraTty CeKBeHyBaHHSA HacTynHoro nokoniHHaA (NGS) BapiaHTa ¢.3112C>T (p.His1038Tyr)

y reHi TLR7 3a ponoMoroto nporpamMHoro 3abesneyeHHs «<Emedgene Analyze» (Platform version 39) komnanii «lllumina»

IGV GRene [eh2 v

Chr2:47,046,386-47 046 486 Q 1w01p ((Seled Tracks ) (_Crosshars ) [ Centerine ) (EIETY (RO

(Saveimags | @ (+]

7048200 50 AT.040400 88 470440 B0 4704842080 048420 b0 47,048 M0 b 4704845050 47045 480 b0 AT0484TD b 47048480 b

T
AAGTOCTOAGOCTGTGOCAGACCCTOGTACAGCTTCTCCCAGETOO0GGTOAGTGGCCBTCATTAGTCTCTTGGGT TGCCAOAGOOTEGTTAGCCAGBGCAACAA

K e e o e 7 B N

TIC7A

TTCTR

[Protsin domain
[Test Subject VEF

Puc. 4. XpomaTorpama Bisyanisauii pesynbtaty CeKkBeHyBaHHSA HacTynHoro nokoniHHs (NGS) BapiaHTa c.1919+5G>A (p.?) y reHi
TTC7A 3a gonoMoroto nporpamHoro 3abesneveHHs «kEmedgene Analyze» (Platform version 39) komnanii «lllumina»

tuny 1), LKM (Liver Kidney Microsomal Antibod-
ies, aHTUTIJIA 10 MIKPOCOM TeUYiHKY i HUPoK), SLA
(Soluble Liver Antigen Antibodies, anTuTisia 10 pos-
YUHHOTO [1e4iHKOBOTO aHTUTEHY ) — HeraTUBHI.
[TpoBesieHO MTOBHE TeHETHYHE 0OCTEKEHHS Talli-
€HTa y BI/IIIJIi OHKOTEHETHYHIX JIOCJIi/KEHD J1abo-
paropii Mmeguunoi renetrkun H/ICJI «<OXMAT/UT>
(M. KuiB), 30kpema: cTaHapTHE KapioTUITyBaHHS
JimMmbonuTiB eprudeprudHOi KPoBi 3 (hapOyBaHHIM
GTG-meTo0M, XpOMOCOMHUM MIKPOMATPUUHUI
anai3 (Chromosome microarray — CMA) kiritun
KicTKOBOTO MO3KY Ta moBHoek3omue (Whole Exome
Sequencing, WES) cexBenyBaHHS HACTYITHOTO TI0-
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koutieHSA (NGS) KTiTHH KiCTKOBOTO MO3KY 3 BUKO-
pucrtanusiM nanesi [llumina DNA Prep with Exome
2.5 Enrichment Ha murardopmi NextSeq 550 (Illu-
mina).

3a pe3yJbraTaMu aHajIi3y, IPU3HAYEHOTO JJIS CeK-
BEHYBaHHS [[iJTOTO €K30Ma JIIOIUHH, sIKe Tiepedadae
KOMILJIEKCHY OHOBJIEHY TTaHe b 30araueHHsI eK30MiB,
BUSLJICHO KiJIbKA TEHETUYHUX 3MiH, 30KpeMa: BapiaHT
nepeby/I0BY 3 HEBU3HAYEHOIO 3HAYYIiCcTIO (Variant
of uncertain significance, VUS) y remizuroraomy
crani B reHi TLR7 ¢.3112C>T (NM_016562.4,
p.His1038Tyr), X-34yenienunii fOMiHAaHTHUIN TUIT
yCHaKyBaHH, KIacu(hiKOBaHWN SK MaTOTeHHU,
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/

ichr9: 1,352,468 - 47 484 037

’ |
E

Puc. 5. XpomaTtorpama Bi3yanisaujii pe3ynbTaty XPOMOCOMHOIO MikpoMaTpmnyHoro aHanizy (CMA) — natoreHHoI Mo3aivHoT geneuil
LiNsHKK 9-1 xpomocomu (9p23—p21.1), 3a gonomoroto nporpamHoro 3a6esnedeHHsa «ChAS» (NetAffx 20221201) komnaHii «Thermo

Fisher Scientific»

acolliioBanuii i3 X-34enseHo10 iMyHHOIO JIucpery-
asniero ((OMIM # 301080); (OMIM # 301051))
(puc. 3); TeTepO3UTOTHUI BapiaHT y AiJISHIT CTIIaii-
cunry Breni TTC7A ¢.1919+5G>A (NM_020458.4,
p.?), X-34enyiennii perieCUBHUN TUTT YCIIAJKYBaHHS,
SKUHT KJIacu(ikyeTbes K BapiaHT i3 HEBU3HAYEHOTO
gHauynrictio (VUS) (puc. 4). Kniniuno 3Hauyima re-
HeTruyHa 1tepebyosa B reri TTC7A acomioeTbest
3 AyTOCOMHO-PEIIECUBHUM CUH/[POMOM eHTepPOoIaTii
ta imyHozedinuty (OMIM #243150); xoua BUsIB-
JIEHWH BapiaHT y reTePO3UTOTHOMY CTaHi He T0sIC-
HIOE€ (DEHOTHUITY CAMOCTITHO, BiH MOXK€e BUCTYTIATH
MOTEHIITHUM MOM(bIKATOPOM IMYHHOT IUCHYHKITIT
B [TOEIHAHHI 3 TEHETHYHUMU 1IepeOyI0BaMH: y TeHi
TLR7 ¢.3112C>T, onucano Bunie, Ta B reni HFE
c.187C>G (NM_000410.4, p.His63Asp), onHomy
3 JIBOX HAUTIOMIWPEHIINX BapiaHTiB, OB’ I3aHUX 31
cmagkoBuM remoxpomartoszom 1 tumy (PMID:
19554541, 12482402, 11479183,10575540), 3 ayTo-
COMHO-PeIeCUBHUM /ayTOCOMHO-JIOMiHAHTHUM TH-
namu ycraakysanus. [umi Bapiantu nepebyoB i3
HEBU3HAYEHOIO 3HAYYIIICTIO BUSIBJIEHO TAKOXK Y Te-
TEPO3UTOTHOMY CTaHi, 30KpeMa, y renax: SPTAI
c.4520G>A (NM _003126.4, p.Arg1507Gln),
FANCEF ¢.385C>G (NM_022725.4, p.Leul29Val) ta
FANCM ¢.5387C>G (NM _020937.4, p.
Ser1796Cys). 3a taHMM CTaHAAPTHOTO KapiOTUITY-
BaHHs JTIM(OIUTIB TTepuepryHoi KPoBi 3 (haply-
BaHHAM GTG-MeTo/10M BCTAaHOBJIEHO YOJIOBIYNH
Kapioruir, 46 XY 6e3 XpOMOCOMHUX aHOMAJIIH.
MonekynsipHO-TeHEeTUYHE IOCIi/IPKEHHS KITITHH
KiCTKOBOTO MO3KY METOIOM XPOMOCOMHOT'O MiKPO-
matpuyHoro ananizy (Chromosome microarray —
CMA) na mmardopmi «Afymetrix», 3 BAKOpUCTaH-
HaMm viniB «CytoScan HD» nae 3amory BusgButu
AHEYIUTOIIT IIJTMX XPOMOCOM 1 MiKpoTiepeby10BH,
MIKpO/ieJielii Ta MiKpOIyTITiKaIlii, BTpaTy reTepo3u-
rorrocti (LOH/AOH), 01HO6aTBKIBCHKY IUCOMITO
(UPD), rpunioizii Ta KoHTaMiHAIIi IO TTpeHaTaIbHO-
ro MaTepiajly MaTePUHCbKUMU KJIITUHAMU 1 TAaKOXK
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Mo3airuaM Bij 10%. Y pe3yJibrari B maiienTa BUsiB-
JIEHO TTaTtoreHHy Mo3aiuny (~11%) nesertiio, po3mi-
pom ~22 M6, pinstrku 9-i xpomocomu (9p23-p21.1),
110 oxorutioe 63 renis (OMIM), 3okpema, CDKN2A
(OMIM: 600160); NFIB (OMIM: 600728);
FREM1 (OMIM: 608944); TEK (OMIM: 600221);
MTAP (OMIM: 156540) ta inmi (puc. 5). Ls nene-
11is1 MOske OYTH acolliiioBaHa 3 pU3UKOM PO3BUTKY
nyxauaaux mpoieciB (CDKN2A — cyrpecop nyx-
JINH), cyainHAaNX MasibgopmMmartiii (ren TEK), Moskin-
BICTIO BPOJIKEHUX aHOMAJIifl PO3BUTKY Ta IUCMOP-
(piuanx oznak (FREM1, NFIB) Ta nopyieHHsIM
MerabosiuHux i mposidepaTUBHUX MPOIECiB
(MTAP). Kpim Toro, BUSIBIIEHO T€TEPO3UTOTHY JIe-
Jiettito fisistHKy 7-1 xpomocomu (7pl14.1-p14.1), pos-
mipom ~103 K6, sika Hapasi kinacudikoBaHa sk Bapi-
aHT i3 HeBU3HaveHoo 3Hauytrictio (VUS). Taka
XPOMOCOMHaA Jiestertis BKitodae renn TRGCT ta inmmi
rerHi cermenTu T-kituaHOTO penenitopa (TCRy)
[(OMIM 186970), (OMIM 608391), (OMIM
186970), (OMIM 615454), (OMIM 615455),
(OMIM 609642)]. LLi renu 3asyueni 10 (popmyBaH-
Hd T-KJIITUHHOTO peniepTyapy Ta iMyHHOI TOJIEPaHT-
HOCTI, 1110 MOJKe OYTH TIOB’SI3aHO 3 111 IBUIIEHOIO
CXUJIBHICTIO /10 ayTOIMYHHUX peakIliif, iMyHHOIO
JIICPETYJIIINE 1 TOpyIIeHHSAM T-KJIITHHHOTO TOMe-
ocrasy. KombiHarist Mosaiutoi gesertii 9p23-p21.1i
reTepo3uroTHOi nemettii 7p14.1-p14.1 popmye myib-
TUTeHeTUYHe TJIO, 10 BIJINBAE SIK HA PU3UK PO3BU-
TKY ITyXJIMH 1 BPOJIKEHUX aHOMAJTH, 2 TAKOXK Ha JINC-
G6ajaHc IMYHHOI CHCTEMHU 3 ayTOIMYHHUM
KoMmroHeHToM. 11i reHOMHI 3MiHU, IMOBIPHO, € MOJTH -
(hikyrounmMu YMHHUKAMH, 1110 TTOCUJTIOI0Th OCHOBHUH
MaTOTeHEeTUYHUH IIIX, 3yMOBJIEHUN MyTaIlisIMU
B TLR7,1 GpopMyIOTh iHAWBIAyaIbHII (DEHOTHT TIa-
Li€EHTA.

OTtixe, y IMTUHM [IIaTHOCTOBAHO TPaHCQy3iitHO-
sanesxxay PRCA, 3yMOBIIeHy TeMi3UTOTHOIO TIepedy-
noBoio B redi TLR7, npu nibomy Ha (popMyBaHHS
KJIIHIYHOTO (heHOTHUTTY BIJIMHYJIN CYITyTHI T€TepO3u-
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roTHi BapianTu B renax SPTA1, TTC7A, HFE, FANCF
i FANCM, a Takosk Mo3aiuna jesertist 9p23-p21.1 i
retepo3uroTHa fenertist 7pl4.1-p14.1. Xapakrepaum
JuUIst TrarfienTta 6yJ10 OPyIIeHHsT IMyHHOTO CTaTyCY,
M0 TPOSTBJISLIIOCS JUCTTPOTIOPITIEIO TIM(POITUTAPHUX
cyomonyJsiiii (migsuinenHs B-aimbonuris, 3Hu-
xkenwst T-miMporuTis) i rimoraMmmario0yriHeMi€ero,
110 Pa30M i3 TeHETUIHUMHU MOIi(iKaTOpaMy BU3HA-
YaJI0 TAKKICTh 3aXBOPIOBAHHS Ta 0COOJMBOCTI MOP-
(hosiorii epuTpoLIUTIB.

Ha tiii 3actocyBaHHS MTPEHI30JI0HY B /I03yBaHHI
2 mr/kr/no0y 3a 1 micsiiis crabinizyBascest 16, 6e3 me-
peJIMBaHb epUTPOKOHIIEHTPATY, 10 IPU3HAYEHHS KO-
ro OyJ10 7 remorpancdysiii, a TaKOXK 3'SIBUJIICS PETH-
KyJonuTu (peakTuBallisi epuTpoIioesy), Mo
BKa3yBaJIO Ha YaCTKOBE BiJTHOBJIEHHS (DYHKITIT KiCT-
KOBOTO MO3KY, HOPMaJTi3aIlifo Me4iHKOBUX (hepMEHTIB,
3HUKEHHSI IHTeHCUBHOCTI TipsiMoi ipobu KymOca; 3a
2 micsri Teparii HopmastizyBasest [0y miamasoni 133—
145 r/n i Big3Havamaca HeraTUBHA MpsMa 1Mpobda
KymO6ca, 1110 miaTBepanan KOHTPOJIb ayTOIMyHHOTO
nportecy. Uepes rimoraMmario6y riHeMito IPU3HAYEHO
npodislakTUIHE MOMICIYHE BBEJEHHS BHYTPIIITHBO-
BEHHOTO iMyHOII00y1iHY (intravenous immunoglob-
ulin, IVIG) (10-BizcoTroBMii po3uuH 1s1 iHDY3iit)
y no3ysanti 0,4 T/Kr i iedepacipokc, 1o 3yMOBUIO
MO3UTUBHUH KJTIHIUHUI eheKT.

OO6roBopeHHst

Yucra epurponutapta amasis (pure red cell
aplasia, PRCA) — 11e pizkicHe 3aXxBOpIOBaHHS, 11O
XapaKTepU3YETHCS TSIKKOIO TpaHC(hy3iiiHO3aMeXK-
HOIO HOPMOIIMTAPHOI0, HOPMOXPOMHOIO aHEMIEIO,
OB’ SI3aHOTO 3 PETUKYJIOTUTOTIEHIETO i3 CEJIEKTUBHOIO
ariasiero abo 3HUKEHHSIM KiJIbKOCTi epUTPOIIHUX
KJIITUH y KicTkoBoMmy MO3KY [22]. ¥ miteit PRCA
€ KJIIHIYHO TeTepOreHHUM CTaHOM, SKHI MOKe MaTh
SIK TPAaH3UTOPHUIL, TaK i XpoHiuHuii epebir. Haiino-
nrupenimor npuunnoo PRCA B qutgyomy Biti
€ mapsoBipyc B19, sakuii 6e3nocepentbo iHdikye
€pPUTPOIAHI TOTEPETHUKN Yepe3 PeIenTop
P-anTurena, cipuanHsII049N iXHii Ji3HUC i TUMYacoBe
npurHivyenns eputporoesy [9,15,24]. Oxpim napso-
Bipycy B19, nmozibni Mexanismu peasizyioTbes B iH-
(ikyBanni Bipycamu remmatuty, CMV, EBV, repriec-
Bipycamu [28] i COVID-19 [19]. IIpoTe B yacTunn
niteit PRCA mae HeindekmiiiHuil XapakTep
i ToB’s13aHa i3 BPO/IPKEHUMH Jle(peKTaMU epUTPOHY
[12] 3 ayroiMmyHHUMI MeXaHi3MaMu 200 MOHOTE€HHU-
MU iepeKTaMu IMyHHOI CUCTEMU, SIKi CTAIOTh TIPEJI-
MeTOM 3pocTaloydoi Haykosoi ysaru [2,10,14]. Haii-
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yactinroto npuunaoo PRCA B ziTeii mepiiioro poky
xutTTd € anemis Jlatimonga—baekdana (AB/]), saxa
MOZKe TTPOSIBJIAITUCS B OY/Ib-sIKOMY BilIli, 11 TlepeBaK-
HO BBKAIOTh XBOPOOOIO HEMOBJISAT. B abcomoTHOT
6ibimocti (80%) miTelt MPOsIBY 3aXBOPIOBAHHS Jle-
610TYIOTh y Bilti /10 6 Micsiis i e B 10% martien-
TiB — y HOBOHapoxkeHux [6,12]. 3 orngay Ha Bik
HaBe/IeHOT0 HaMH| Talli€HTa 1eH [[iarHo3 PO3IJIsaan
SK OJINH 13 HallimoBipHimuX. [IpoTe B maitienTa He
BUSBUIIN XapakTepHuX 17151 AB/l Bpo/skeHnx ano-
MaJliil PO3BUTKY, sIKi 3a3BUYAll yPasKylOTh OOJINYYS,
BEPXHI KiHI[iIBKY, HUPKH, CEPIIEBO-CY/IMHHY CUCTEMY
Ta OPTaHu 30py i criocrepiraioTbest mprban3Ho B 40%
Bunaskis [6,12]. KpiM Toro, y HbOTO TaKOX He 3HA-
Uy crerudivHnX reHeTUIHUX MapKepiB, puTa-
MaHHUX [IbOMY 3aXBOPIOBaHHIO. /[0 TakuX MyTaIriii
nayesxath RPS19 — naituacrimne myToBaHuii TeH, Mo
TparsieTbes npubansHo y 25% sunaakis AB/I,
RPL5, RPL11, RPS26, RPS524, RPS17, RPS7 — inmi
4acTO MYTOBaHi TeHH, IO KOAYIOTh KOMITOHEHTH Ma-
JIUX 1 Besmkux cyboaunuib pubocom, GATAT — pia-
KicHI MyTallii B IbOMY TPAHCKPUTIITIHHOMY YUHHUKY
MOKYTh TipusBoanTH 10 AB/I, ocobmBo 3a BiacyT-
HOCTI MyTaIiii y pubocomanbuux retax [6,26]. Biz-
CYTHICTb TaKUX FeHeTUYHUX aHOMaJIii y HaBeleHOTrO
HaMu marfienTa gajio 3amory 3arnepeuntu AB/] sk
OCHOBHU JIiarHO3 i CIPAMYBATHU MOAABIIT 1OCTi-
JUKEHHS Ha BUSIBJIEHHS 1HIINUX TPUYUHU OTO CTaHY.
Pedpaxrepni murornenii B fiTeil 4acTo € mepuinm
CHUMIITOMOM T€HEeTUYHUX BapiaHTiB, 1110 CIIPUAIOThH
imynniit mueperyJsitii [20]. HemoctaThi HacToposke-
HiCTh Ta 06i3HAHICTh MeUYHUX (PaxiBIliB MOKYThH
MIPU3BO/IUTH /IO 3aTPUMKHU BCTAHOBJICHHS 11arHO3Y
B TaKWX MAIli€HTIB, 0, CBOEIO YEPTOI0, BILTUBAE Ha
CBOEYACHICTH IOYATKY JIIKYBaHHS Ta HOTO e(heKTHB-
HICTb.

[Tonanpuinii pO3BUTOK MOJIEKYJIIPHUX TEXHOJIO-
rifi, 30kpema, NGS, WES i CMA, n1aB 3Mory i1eHTH-
¢ikyBaTH TeHETUYHI BapiaHTH, TOKJI/IeHI B OCHOBY
MEepBUHHUX IMYHHUX aucperyJsanii (Primary
Immune Dysregulations, PID), acomiiioBanux i3
PO3BUTKOM ayTOIMYHHUX IUTOIEHIiH. /[0 1IuxX renin
HasexaTb AIRE (ayToiMyHHUI TIOJIi€H/JOKPUHHII
cuaapom), CTLA4 i LRBA (cunapomu 3 edinmutom
KoHTpoJtio T-kiiTuHHOI TOIepanTHOCTI ), STAT3 (ay-
ToiMmyHHa JiMmdotmpomideparis), a Takox TLR7,
SIKMI OCTaHHIMM POKaMH BU3HAYCHUH SIK KJIOYOBUIA
red X-34erjieHoro ayToiMmyHHoro ¢enotuy [4,16].

B onucanoro namm XBoporo UTOTeHETUYHUIA
aHaui3 migrBepaus Kapiotut 46,XY 6e3 cTpyKTyp-
HUX XPOMOCOMHUX aHOMaJIiii. MoJieKyIsipHO-TeHe-
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TUYHE JI0CJI/PKEHHS BUSBUJIO KiJIbKA FeHeTUYHUX
BapiaHTiB, [0 MOXKYTH MOSICHIOBATH KJIIHIYHY Kap-
TUHY 1 TiBUTIEHY CXUJbHICTH 10 IMyHHUX TTOPY-
nienb. Cepest HUX — NATOT€HHUM reMi3UTOTHUH Ba-
piaat TLR7 (c.3112C>T, p.His1038Tyr) (puc. 3),
acoriioBanmnii 3 X-34erieHot iMyHHOIO IMCPeTy-
JIATTEIO 1 IePBUHHUM iMYHOIEDITTUTOM, 110 TIOTEH-
iiHO 3yMOBJIO€E TinmepakTtuBaiiio TLR7-
CUTHAJIIHTY 1 HaJIMiPHY TPOAYKILiTO iHTEPdEPOHY
[ tumy. Ile, cBO€IO Yeproo, MoxKe NPU3BOIUTHU /10
nopyiieHHs TojaepanTHocTi B- i T-kmiTuH i po3Bu-
TKY ayTOIMYHHOI aTaKu Ha epUTPOIHI KIITUHU-TI0-
nepeanuky. [TogiOHI MexaHi3MU OTIKMCaHI B XJIOMY K-
KiB i3 X-3uenmenumu ¢GopMaMu iIMYHHOI
nucperysisiii [27]. TLR7 € BHYTPIIIHBOKJII THHHUM
Toll-mopibHUM perenTopoM, 10 PO3II3HAE OHO-
nantmoroBy PHK BipyciB Ta akTuBy€ curHaIbHII
X yepe3 MyD88 i3 mogambIioo cTuMyJISIieo
npoaykiii intepgpepony I tuny. Ognax GOF-
myTaitii B TLR7 npusBoAsTH 10 HOTO TillepakTuBa-
111 HAaBiTh 32 BiJICYTHOCTI iHDEKIINHUX TPUTEPIB,
CIIPUYUHSAIOYY XPOHIYHY aKTUBAIIi 0 TIJIa3MOI[ATO-
iIHUX ZEeHAPUTHUX KJIiTHH i B-1iMm@onuTis, po3Bu-
TOK ayTOAHTUTLJ Ta 2y TOIMYHHOTO YPaKeHHs KiCT-
KOBOTO MO3KY [7]. Taki myTarii aconimooThcs
3 (peHoTUIIaMU, 1110 BKJIIOYAIOTH CUCTEMHUH YepBO-
HUI BOBYAK, ayTOIMYHHY TPOMOOITUTOTIEHI IO, ayTO-
iMyHHY FeMOJIITHYHY aHeMilo Ta KoOMOiHOBaHi 11-
TOIEeHIl, 1[0 poOUTH maroreHeTndny posib TLR7 y
possutky PRCA B HaBesieHOro HaMu narfienra 6io-
JIOTIYHO HPaBAOIOAIOHOI0. Y TOCHIIKEHHIX
M. Fejtkova ra criBasr. (2022) onucano Bumamox
TSKKOI ayTOIMYHHOT TeMOJIITUYHOI aHeMil Ta ayTo-
3amajieHHsT B OJHOSHIEBUX OJIU3HIOKIB, II0O
now’si3ano 3 gucperyJsiiieio TLRS/TLR7 yepe3 my-
tamifo TLRS. Xoua 6esnocepenano PRCA He 3rany-
€ThCsI, MOMIOHI MeXaHi3MU MOXKYTh OyTH peleBaHT-
HUMU 719 PO3YMiHHSA ayTOIMYHHUX TTOPYIIEHbD, IKi
MoxkyTbh BkItouatu PRCA [8]. IIpore PRCA ax
i3oboBanuil TposiB TLR7-3a71€KHOT TUCPETy AT
OTINCYETHCA 3PiKa, MO MiIKPECTIOE YHIKATbHICTH
HaBeJIeHOTO KJIHIYHOTO BUNaAKy. [leit kiainiaamnit
BUIMAJOK TOKA3yeE, MO TeMi3UTOTHUUN BapiaHT
TLR7 (p.His1038Tyr) € ki1t040BUM J[paliBEPOM PO3-
BuTKy PRCA ayToiMyHHOTO reHesy, acoriiioBaHO1
3 IMYHHOIO JITUCPETYJISIIEI0 B PAHHbOMY Billi. Bu-
SABJIEHHS CYIIyTHBOTO TIOE€/THAHHS CTPYKTYPHUX T'e-
HOMHWUX 1epeby10B (TeTepO3UroTHUX BapiaHTiB
y renax SPTA1, TTC7A (puc. 4), HFE, FANCF
i FANCM) Ta neneniii (Mmo3aiunoi 9p23-p21.1 (puc.
5) i rereposuroruoi 7p14.1-p14.1) dbopmye yni-
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KAIHIYHUIM BUTTAAOK

KaJIbHUU MYJIBTUTEHETUYHUI (PeHOTHII, 1110 BUXO-
nuTh 3a Mexxi kiacnanoro PRCA, moaudikye Tsok-
KiCTb 1 KJIIHIYHI TPOSIBY 3aXBOPIOBaHH. BusBieHi
JleJiellii He Jiuliile MOCUJIIOI0Th ayTOIMyHHU MeXa-
Hi3M yepes mopylieHHs: T-KIITUHHOT TOJIepaHTHOC-
Ti, ajie it GOPMYIOTh CXUIbHICTD /10 HEOTITIACTUIHUX
i Cy TMHHO-IUCIITACTUYHUX 3MiH, 110 TOTPeOYE 0B-
TOTPUBAJIOTO MYJIBTHAUCITUTIIIHADHOTO HATJISLY.

Y Ma3Ky KpOoBi MaljieHTa BUIBIECHO OBAJIOIUTH,
10 KOPEJTIOE 3 TeTePO3UTOTHUM BapianToM SPTA1,
SIKMII BIIMBAE HA cTabiIbHICT MEMOpPAaHU €PUTPO-
1uTiB. Xoua 1eiil Bapiant caM 110 cobi 3a3Buyail He
BUKJIMKAE KJITHIYHO 3HAUYIIOTO FeMOJIi3Y, BiH 3HU-
JKY€ MeXaHIYHY CTiHKiCTh €PUTPOIUTIB, 110 B TTOE/T-
HaHHI 3 Ay TOIMYHHOIO aTaKOI0 €PUTPOITHOTO TIapo-
CTKa cipuunHse TpaHcdy3iiiHO3aMeKHy aHEMITO.
Bapiant HFE p.His63Asp 3ymoBTioe 3pocTanHs
pu3uKy rnepesantaxkeHHsd Fe yHacuinok Tpancdysiii
[25], a renernuni 3minun y TTC7A [5,11], FANCF
i FANCM noTeHIiitHO 3HMKYIOTh Pe3ePB KiCTKOBO-
ro MO3KY 1 TOJIEPAHTHICTb /10 iIMyHHOTO Ta OKCU/Ia-
tuBHOTO cTpecy [3]. Ile cayrye BaskauBuM Mopdo-
JIOTIYHUM MapKepoM II0JIiIreHHOTO BIIJIUBY Ha
dbenotun. Cri HATOJIOCUTH HA B3AEMO3B SI3KY KJTIO-
YOBUX TeHeTUYHMX 3MiH Y HaBe/[eHOIO HaM M T1alli€H-
ta. TLR7 € ocnoBuuM zpaiisepom PRCA, sikuii Bu-
3HAYa€ ayTOIMYHHY aTaKylouy CKJIAIOBY
eputpornoe3y. SPTA1 Bianosigae 3a popmyBaHHs
oBajyonutis [1,17], Toni sk TTC7A BrnuBae Ha
imynny aucperysitito. HFE i FANCF/FANCM wmo-
JyJTIOIOTh CTAbITbHICTD €PUTPOITIOE3y Ta MeTA00Ti3M
Fe. Moszaiuna genertis 9p23-p21.1 i rereposuroTHa
neneitisg 7pl4.1-p14.1 oXommooTh YHCIeHH] TeHN,
SKi BIVIUBAIOTH HA IMyHHY (DYHKIIIIO, IO TTi/ICUITIOE
MOJIITeHHUH XapaKTep 3aXBOPIOBaHH:. Taka iHTerpa-
11i51 TEHeTUIHUX JAHWX MOSICHIOE KJIIHIUHI TPOSBU:
TSKKY TpaHcgy3iitHO3a/MeKHY aHEMIt0, OBAJIOIUTH,
JMCIPOIIOPIIit0 IiM(OLUTIB i rirtoraMmMario0ytiHe-
Mif0. IMyHOJIOTIUHO B XJIOTTUMKA BiJI3HAUEHO TilOram-
Marj00yJIiHeMiIo 1 IUCIPOIIOPILii0 CYyOIOMy I
JiMoruTi (1miBuInenHs B-riMbonnTis, 3HMKeH-
us T-nimdoruris, 36epexene CD4/CD8 criBsij-
HoteHHs ). 11l 3MiHM T IKPECI0I0Th IMYHHY A1Cpe-
ryasiito, nos’sizany 3 TLR7, i MOSICHIOIOTH
HeoOXiHICTh TpUBaJIOi NpodiJakTUKK 1H(MEKIiN
IVIG. JlikyBaHHS TJIIOKOKOPTUKOIaMu (TIPEIHI30-
JIOH ) 3yMOBWJIO IIBUJIKY [TOSIBY PETUKYJIOINTIB, HOP-
Matizailito reMoryio0iHy i medyiHKOBUX (hepMEeHTIB,
110 CBIIUYUTH NPO ayToiMyHHUI MexaHidM PRCA.
Jledepacipokc OMOMIT KOPUTYBATH PU3HK ITEPEBAH-
taxkeHHs Fe Bij vacTux Tpancdysiii.
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CLINICAL CASE

BucnoBku

IlepBunHa yucTa epuTpoIMTAPHA alJa3is
(PRCA) y HeMOBJIAT € PiZIKICHUM 1 KJIIHIYHO reTepo-
TeHHUM 3aXBOPIOBAHHSIM, SIKE MOKe MaTH aBTOIMYH-
Hy npupoxay. Mytaitis B8 TLR7 Bu3Hava€ KJIOYOBUI
MaTOTEHETUYHU I MEXaHi3M, a CYIyTHI TeHEeTUYHI
BapiaHTH i MO3aiuHi jiesellii GopMyIOTh TIOJIiTEH-
HU, MO iKoBaHUN (PeHOTHUTI, BIJIUBAOYN HA
TKKICTh 3aXBOPIOBAHHS, MOP(OJIOTII0 epUTPOITNTIB
Ta IMyHHY AMCPETYJIAIIIO, Y T.4. AUCITPOTIOPIIITO JTiM-
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