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De novo HCN'1 Mutation Identified by Next-Generation Sequencing in a Patient with Early
Infantile Epileptic Encephalopathy: Case Report
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Early infantile epileptic encephalopathy (EIEE) is a group of brain disorders characterized by spontaneous seizures occurring at an early age. EIEE
is caused by mutations in various genes, including HCNI. Here, we report a Korean patient with EIEE carrying a de novo mutation in the HCNI
gene. A female infant with unremarkable birth and family history showed status epilepticus four months after birth. Next-generation sequencing
analysis revealed a heterozygous missense mutation, ¢.794T > A(p.Leu265His), in HCNI. The variant was not observed in any population control
dataset, and in silico pathogenicity analyses predicted the variant to be pathogenic. Subsequent family testing by Sanger sequencing confirmed
that the variant was a de novo mutation. These findings provide insights for predicting patient prognosis and the possibility of developing targeted

therapy.
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& B X(next-generation sequencing, NGS) 7]&0| 2Pdgto]| whet
thersHA BFeiA|aL QleHz]. EA EIEEQ} #sto] Online Mende-
lian Inheritance in Man (OMIM) databaseo]|= 2F 60o7}|2] &
LA} SA o] 9JaL HON channel TS 9} % 346} = HONT
FrAAk= 230 ITH3).

HCNT 271 /3 81= HON1 ©hif a2 sk =- 2143} a1
g 72 2E = Ji9 A dhyperpolarization-activated cyclic-nu-
cleotide gated channel, HCN channel) TH 2] 2= L0 2o A Hhe]
== 4714] ¥ Gsoform) F SHUFRE, 55 W T2 A A A FH
SsHA Eral=ET dA A A Q|(sub-threshold potential)ofl A 7iH
%o} FR|9FA Q(resting membrane potentia)2] QFg s} 2579
YA (action potential threshold) 24, B2 (pacemaking)
A1 73e8Hs 2 24| AgHdendritic integration) 5-of o3}
O 2 delA Qlrh4l ok HON1 Thal o) o} 4of ofs Al
2] ot 71/ HAgto] fibgo] thafdt & A
g & 58l HALEATH5-101.
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S 715, IAEo] gl= oot A% 4 wlRE Al
A A(generalized clonic) B&lo] Z]4% 0] phenytoin, keppra,
trileptal, sentil 9] FEX|RE WLOL; ZA|7] SHER] kol
A% 770w Yoz AARTE W] FFS 2710 Al
ZHeld WA Holuh A% o7lfd witE A AR 5(arm
clonic movement)2- FHFSH 384 A& (apnea seizure) 2 & Hf
Ao, A HH-(febrile seizure)x} B]EA] 7 H(afebrile seizure)
of ZA=H Aict EHo = HUE GA] A2 37.8'CE W|Ho]
7rdaA o g7 WEEI Huk HAAE ‘mild slow & disorganized
background rhythm’ 4~740] 2= 0] Fr o] nubA] HR2(dif-
fuse encephalopathy) £274-& H 3T}
2hoto] ZHAA ol dheh A AQl e
ghote] Txd HAE ol gkl NGSE Wtz g Al7gde
AR} 9 d(neurodevelopmental panel) FAAMS A3} TH(Next-
Seq 550Dx System; Illumina, San Diego, CA, USA). 3l Zdofl =
HONTS: ERkete] A1 A8k ikl o 4870749) § 477}
E35lo] 9lck Toke] NGS AAk ATt GHAIE ARt BRI
Hol= BEAEX] 99k 127]9] VOUS (variant of unknown sig-
nificance)2 841 == TUH7| Hol7H AR SITh(Table 1. o] &
HCNI AR ¢.794T >A, p.Leu265His (accession # NM_021072.3)
Ho = Ftofe] QM 4 A 7Hs/d0] 39k gnomAD/EXAC
(https://gnomad broadinstitute.org/), 1000 Genomes Project (http:
//1000genomes.org), Korean Reference Genome Database (KRGDB,

Table 1. List of variants of interest, found in neurodevelopmental panel

http://coda.nih.go.kr/coda/KRGDB/index jsp) 5-2] HloJgjHjo]A
o= W7} AR SR B3] HoldrkeM), gt 9 7]ut
in silico analysisJ SIFT (score 0)/MutationTaster (score 1)/FATHMM
(score 5.1)/MetaSVM (score 1.103)/REVEL (score 0972) 5 21719]
4] el A AT Wl Ths Aol £ S0 o2
ATHPP3). SEAYE 2 Hol= Hgha} phsto] o) w3lof Hare
2o 117] whizo] Sol Trielo] gl RS iAo Sanger
sequencing FHAF B A ETHA FIL of 5 21912 Qlal] 167]9] whA
Z 0|83} STR (short tandem repeat) HAFS 712 Z18)s}9iT)
A 2T 1R S Ble 4 gglon], He B ofol

C.794T>A, p.Leu265His
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Fig. 1. Sequencing chromatograms of HCNT gene from (A) proband,
(B) proband's mother, and (C) proband's father showed that the mu-
tation identified in the proband was in de novo form.

<P o4

ACMG classification®  Gene Accession Nucleotide ~ Amino acid ~ Zygosity dbSNP l?ah:crle_ g;fg)l (Egggg] (SaPr?greerr]tsaelntZEZ% 9
Likely pathogenic HCN1 NM_021072.3 c794T>A  pleu265His  Hetero AD De novo
VOUS NOTCH3 ~ NM_0004352  c6709C>G p.Arg2237Gly Hetero AD Not tested
VOUS GLUD1 NM_005271.3 c1273A>G  plle425Val  Hetero 15759252785 ~ AD  0.000009417 Not tested
VOUS KCNMA1  NM_001271522.1  c400G>C  pGlu134GIn  Hetero rs139968359  AD  0.0083 0.0442122 Not tested
VOUS TBC1D24 NM_001199107.1  ¢.1322G>A  pArg441His  Hetero rs556865791 AR 0.0000773 Not tested
VOUS GFPTT NM_001244710.1 c.706A>T p.lys236Ter  Hetero AR Not tested
VOUS TMEMé67 NM_153704.5 c14146>A  pVal472lle  Hetero AR Not tested
VOUS PMM2 NM_000303.2 ¢.580C>T pArg194Ter  Hetero 15199562225 AR 0.00001883  0.00080386 Not tested
VOUS AP4M1 NM_004722.3 c1187C>T  pSer396leu Hetero rs772203028 AR 0.00008534 Not tested
VOUS SLC45A7 NM_001080397.1 ¢.1883A>G  p.Iyr628Cys Hetero  rs199740011 AR 0.00004708 Not tested
VOUS RPGRIP1L ~ NM_015272.4 €2380A>G  plle794Val  Hetero rs781443815 AR 0.000009418  0.00080386 Not tested
VOUS APC2 NM_005883.2 €6242C>T p.Pro2081leu Hetero  rs77359769 AR 0.00321543 Not tested

*ariants were classified according to 2015 American College of Medical Genetics and Genomics and the Association for Molecular Pathology (ACMG/AMP) guidelines [11].
Abbreviations: VOUS, variants of unknown significance; doSNP, Single Nucleotide Polymorphism Database; EXAC, Exome Aggregation Consortium; KRGDB, Korean Reference

Genome Database; AD, autosomal dominant; AR, autosomal recessive.
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