MpumeneHue NGS 015 nosbiweHus 3¢phekmusHocmu
MoJIeKy/IApHO-2eHemMu4ecKol Oua2HOCMuUKuU
MOHO2eHHbIX (hopm caxapHozo ouabema y oemeli
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WNccneposaHbl 06pasubl IHK 60 naymeHTOB C MOAO3peHeM Ha Hannurie MOHOFeHHOro caxapHoro gunabeta (MCA-MODY) nyTtem
cekBeHnpoBaHusa NGS naHenun 13 reHos MODY 1 22 reHa «HeOHaTanbHOro» Anabeta n cUHAPoManbHbIX dopm anabeta. MCL 6610
noaTeepkaeH y 55% (n=33). 13 33 nauneHTos 27 (81,8%) nmenu mytauum (BapuaHTbl) B MODY reHax. Hanbonee yacTto BcTpeya-
NNCb BapuaHTbl B reHe GCK-31,6% (n=19). CnekTp BapunaHToB B reHe GCK Bkntouan 13 mmucceHc myTaumi, 3 HOHCEHC, 4 CO CABUTOM
pamMKK1 cunTbiBaHMA 1 1 B NPOMOTOPHOI obnacTu. bbinm TakKe BbiABEHbI BapuaHTbl B Apyrux reHax: HNF1A (n=3), WFS1(n=4),
PAX4 (n=1), EIF2AK3 (n=1, romo3uroTa), GATA6 (n=1), KCNJ11(n=1), ABCC8 (n=1), SLC19A2 (n=2), BLK (n=2). 13 38 geTeKkTnpoBaH-
HbIX BapMaHTOB 15 oKa3anucb HOBbIMU. BbicOKan BbIABNAEMOCTb MOXET ObITb CBA3aHa Kak C 0COOEHHOCTAMM Hallen rpynmnbl, Tak
N C NCMONb30BaHHbIM 6MonHGopMaTnyeckum nogxonom. MonekynapHo-reHeTuyeckan Bepudrkauma gnarHosa npm nomoLlm
NGS cekBeHMpoBaHMA NO3BONAET NOBbICUTL 3PHEKTUBHOCTb ANATHOCTUKI, MPOrHO3MPOBaTh TeYeHne 3a6osieBaHNA 1 BHOCUTb
KoppeKkTuBbl B neyeHmne CJ.

KnioueBbie cnoBa: NGS, MoneKynapHo-reHeT/yecKkan AMarHocTka MOHOreHHbIX ¢opm caxapHoro AmnabeTa y aeten, reHeTnye-
CKUe BapuaHThl

Onsauyuntuposanus: Mmotos 0.C., CepebpskoBaE.A., TypkyHoBa M.E., bawHuHa E.b., MmotoB A.C., bap6uTos t0.A., Mones [1.E., MBaweHko T.3., OepsxkoB M.A.,
CapaHa A.M,, LLiep6ak C.I, bapaHos B.C. MpumeHeHne NGS gnsa nosbiweHns 3GPeKTUBHOCTU MONEKYAPHO-TeHETUYECKOW AMAarHOCTUKMA MOHOTEHHbIX
$opm caxapHoro avabeta y fAeten. MeouyuHckas zeHemuka 2020; 19(5): 86-88.

DOI: 10.25557/2073-7998.2020.05.86-88

ABTOp AnA KoppecnoHgeHuun: [nromoes Onez Cepzeesuy, e-mail: olglotov@mail.ru

®DuHaHcupoBaHume: ViccnenosaHve nopaepxaHo GoHgom «<KAD» B pamkax nporpammbl «Anbda-3Ha0», rpaHTom PHO N214-50-00069.
KoH}NUKT nHTepecoB. ABTOPbI AeKNapupYIOT OTCYTCTBME KOHONIMKTA MHTEPECOB.

Moctynuna: 20.05.2020.

86

MEOVNUMNHCKAA TEHETUKA. 2020. Ne5



ISSN 2073-7998

MEONLUNHCKAA TEHETUKA. 2020. N°5

Application of NGS to improve the effectiveness of molecular genetic
diagnostics of monogenic forms of diabetes in children

Glotov O.S.'?, Serebryakova E.A.", Turkunova M.E.>, Bashnina E.B.*, Glotov A.S. ", Barbitoff Yu.A.">,
Polev D.E.S, Ivashchenko T.E.", Fedyakov M.A.?, Sarana A.M.*, Scherbak S.G.>*, Baranov V.S."*

1 — D.O. Ott Research Institute of Obstetrics, Gynecology and Reproductology

Mendeleevskaya line, 3, St. Petersburg, 199034, Russia
2 — City hospital N°40
Borisova str., 9, St. Petersburg, Sestroretsk, 197706, Russia
3 — St. Petersburg State Pediatric Medical University
Litovskay str., 2, St. Petersburg, 194100, Russia
4 — North-Western State Medical University named after I.I. Mechnikov
Kirochnaya str., 41, St. Petersburg, 191015, Russia
5 — Sankt-Saint Petersburg State University
Universitetskaya nab., 7 /9, 191015, Russia

6 — LLC «Serbalab»
Bolshoy pr. VO, 90-2, St. Petersburg, 199106, Russia

The present study included 60 unrelated Russian children with non-type 1 diabetes mellitus diagnosed before the age of 18 years.
Genetic variants were analyzed using whole-exome sequencing (WES) in a panel of 35 genes causative of maturity onset dia-
betes of the young (MODY) and transient or permanent neonatal diabetes. Verification of the WES results was performed using
PCR-direct sequencing. A total of 38 genetic variants were identified in 33 out of 60 patients (55%). The majority of patients (27/33,
81.8%) had variants in MODY-related genes: GCK (n=19), HNF1A (n=2), PAX4 (n=1), ABCC8 (n=1), KCNJ11 (n=1), GCK+HNF1A (n=1),
GCK+BLK (n=1) and GCK+BLK+WFS1 (n=1). A total of 6 patients (6/33, 18.2%) had variants in MODY-unrelated genes: GATA6 (n=1),
WFST1 (n=3), EIF2AK3 (n=1) and SLC19A2 (n=1). A total of 15 out of 38 variants were novel, including GCK, HNF1A, BLK, WFS1, EIF2AK3
and SLC719A2.To summarize, the present study demonstrates a high frequency and a wide spectrum of genetic variants causative
of monogenic diabetes in Russian children with non-type 1 diabetes mellitus. The spectrum includes previously known and novel
variants in MODY-related and unrelated genes, with multiple variants in a number of patients. The prevalence of GCK variants indi-
cates that diagnostics of monogenic diabetes in Russian children may begin with testing for MODY2. However, the remaining vari-
ants are present at low frequencies in 9 different genes, altogether amounting to ~50% of the cases and highlighting the efficiency

of using WES in non-GCK-MODY cases.
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eJIb CCJIE0BAHMS — OIPEICIUTD BBISIBISIEMOCTh

U CIIEKTp MyTallMil y IeTeil ¢ MOHOTEHHBIM caxap-

HbIM auadetoM (MCA-MODY) u oueHuTh 3Q-
(pexTUBHOCTb nUarHocTuku MmetonoM NGS.

MeTtogbl n maTepuanbi

B uccnenosanme 6bi1u BinoueHb! 60 marpeHTos ¢ C/1,
MaHU(EeCTUPOBABIINM B BO3PACTe MTEPBBIX 6 MECSLIEB XKIU3-
HU, a TAK3Ke TPYIIIa MalueHTOB ¢ «MITKuM» TedeHreMm CII,
COXpaHEHHOI CeKpelrieil MHCYJIMHA, OTCYTCTBUEM arade-
TOT€HHBIX ayTOAHTUTE].

ITpu uccnenoBanuu JIHK maiimeHTOB uCoab30Bacs
METOI TTOJTHO9K30MHOTO CEKBEHUPOBaHMs. JIJ1sT M3ydeHust

KOOUpYIOIMUX pernoHoB reHoB MCJ] 6buta pa3paboTaHa
NGS mnanens, BKiIodamIiasg 35 reHos: 13 reaoB MODY
(HNF44 (MODY1), GCK (MODY2), HNFIA (MODY3),
PDXI1(MODY4), HNFIB (MODY5), NEURODI (MODY6),
KLF11 (MODY7), CEL (MODYS8), PAX4 (MODY?9),
INS (MODY10), BLK (MODY11), ABCC8 (MODY12),
u KCNJ11 (MODY13)) 1 22 TeHa «<HEOHATAJIbHOTO» A~
OeTa M cMHIpOMaIbHBIX (hopM nuabdeta (EIF2AK3, RFX6,
WES1, ZFP57, FOXP3, AKT2, PPARG, APPL1, PTFIA,
GATA4, GATA6, GLIS3, IER3IP1, LMNA, NEUROG3,
PAX6, PLAGL1, SLC1942, SLC2A42, SH2B1, SERPINB4,
u MADD). buonH)OpMAIIMOHHBIN (DMIBTEPUHT PE3YIh-
TaToB ceKBeHUpoBaHus oopasuos JIHK npoBoauu ¢ ro-
Moiblio iporpamm: «GeneTalks» (https://www.gene-talk.
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KPATKWE COOBLLEHNA

de/), «<UGENE» (http://ugene.unipro.ru/), «lon Reporter»
(https://ionreporter.lifetechnologies.com/ir/), «SIFT»
(http://sift.jcvi.org/), «PolyPhen2» (genetics.bwh.harvard.
edu/pph2/), «PAPI» (http://papi.unipv.it/). [is paHxu-
pOBaHMST BADMAHTOB MCIIOJIb30BaHa OPUTMHAIbHAS pa-
Hee pa3paboTaHHas1 MeTpuKa. Bepudukaiiuio nojgydyeH-
HBIX TaHHBIX TTOBOAWIM METOIOM IIPSIMOTO CEeKBEHUPO-
BaHMs Ha npudope «Genetic Analyzer 3500» («Applied
Biosystems», CI1IA).

Pesynbrathbl

Breimu uccnenoBanbl oopasisl JJHK 60 mamueHToB
¢ nogo3peHuneM Ha Hanuurue MCJI. MCJI 6611 MOATBEPK-
IeH y 55% (n=33). 13 12 nmaiueHToB, Y KOTOPbIX ObLIN
MpOoaHaIU3UPOBAHbI POIUTENU, TOJBKO Y OMHOTO ObLIa 00-
HapyxXeHa MyTanus de novo. Y3 33 maumenTtos 27 (81,8%)
uMenu Mmytauuu (Bapuantsel) B MODY renax. Haubo-
Jiee 4acTo BCTpeyaauch BapuaHThl B reHe GCK — 31,6%
(n=19). Cnexrp BapuaHToB B reHe GCK BKItoyan 13 muc-
CEeHC MyTalluii, 3 HOHCEHC, 4 CO CABUTOM PaMKU CUUTHIBA-
HUs U | B TpoMOTOpHOI 06jacT. BbulM TakKe BbISIBIIE-
HbI BapuaHThl B 1pyrux reHax: HNFIA (n=3), WES1(n=4),
PAX4 (n=1), EIF2AK3 (n=1, romo3urora), GATA6 (n=1),
KCNJ1I(n=1), ABCCS8 (n=1), SLC1942 (n=2), BLK (n=2).
Cpenu 38 1eTeKTUpyeMbIX BApUaHTOB 15 oKa3aauch HOBbI-
Mu. MTHTepecHO OTMETUTh HAJIMYKME TeHEeTUYECKUX Bapu-
AHTOB y TpeX MallMEeHTOB Cpa3y B HECKOJbKUX reHax. Tax,
Yy OJHOTO ObLIY BbIsIBAeHBI BapuaHThl B GCK 1 HNFIA,
y BToporo — B GCK u BLK u y tpetbero — B GCK, WFS1
u BLK. KymynatuBHbll 3¢ GbeKT MaToreHHbIX BapuaH-
TOB OTCYTCTBOBAJI, BCE OHU UMEJIN KIMHUYECKYIO KapTH-
Hy MODY?2.

3aknyeHune

YacToTa BBIIBISIEMOCTH MOHOTeHHBIX (popMm CJI B Ha-
IIeH TPYIITIE BHIIIIE, YeM OIMMCAHO B JIMTePaType, U COCTAaB-
nsieT 55%. BbicoKast BbISIBISIEMOCTh MOXKET ObITh CBSI3aHA
KaK ¢ 0COOCHHOCTSIMM HaIlleii TPYIIIIBI, TaK 1 C UCTIOJIB30-
BaHHBIM OMOMHMOpMaTHIeCKUM TToaxoaoM. OTCyTCTBIE
KYMYJISITUBHOTO 3((eKTa MaTOreHHBIX BADUAHTOB B pa3-
HBIX TeHaX, CKOpee BCETO, CBSI3aHO C pa3HBIM BO3PacTOM
MaHudecTaunu pa3mnaHbix Gopm MODY. MonekysspHo-
reHeTHYecKast Bepr(HUKaILMS TUarHo3a ¢ MCITOJIb30BaHEM
NGS cexBeHUpOBaHUS MO3BOJISIET MOBBICUTH 3(P(PEKTUB-
HOCTb auarHoctuku (¢ 30 mo 55%), nporHo3upoBaTh Teue-
HHe 3a00JIeBaHMSI 1 BHOCUTH KOPPEeKTUBHI B ieueHre CJI.
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