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Abstract

Objective: To investigate the clinical and genetic features of epileptic encephalopathy associated
with NBEA gene variants. Methods: The clinical data of a child with epileptic encephalopathy as-
sociated with NBEA gene variation were retrospectively analyzed, and the characteristics of clin-
ical phenotype and gene mutation were analyzed. “NBEA”, “neurokeratin”, “epilepsy”, “epileptic
encephalopathy” and “epileptic encephalopathy” were used as keywords to search PubMed, CNKI
and Wanfang database, respectively, to summarize the clinical and genetic features of epileptic
encephalopathy associated with NBEA gene variants. Results: The boy, aged 1 year and 5 months,
was admitted to the hospital due to myoclonic seizures and spasms for more than 1 month. His
mental and motor development was normal before the onset of seizures, but his language and
motor development regressed significantly after seizures. Whole exome sequencing revealed a
heterozygous nonsense variant c.8398A>T(p.Lys2800%*) in the NBEA gene. After oral administra-
tion of levetiracetam, topiramate and pirampanide, the seizures were controlled and the devel-
opment was improved. Literature review identified 5 articles (1 in Chinese and 4 in English) that
reported 24 cases of NBEA gene variants associated with epileptic encephalopathy (including this
case). Most of the patients presented with intractable epilepsy, varying degrees of intellectual
disability/developmental delay, with significant language delay, and some patients were compli-
cated with autism spectrum disorder. A total of 24 variants were found, most of which were loss-
of-function variants. Conclusions: NBEA gene variants associated with epileptic encephalopathy
have a poor prognosis. Children with intractable epilepsy, developmental delay (especially lan-
guage delay) and autism-like manifestations should be considered for NBEA gene variants asso-
ciated with epileptic encephalopathy.
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1. 518

& AP Y 2 5 H (neurotech, NBEA) 2 — /> T EE KN Z IR M E A, S 5M& 0 E/REAK
JE RS BRI BN R A T e, AR KINR B R T 3RIA[1]. NBEA HALT 13 T4tk NBEA
FERgmfs, NBEA K48 5 fe W) (E PIUMUGE 3% £ FfS (autism spectrum disorders, ASD) £ & A\ B A gl k6 1),
EHIE S S AUHURE A <[ 2]-[4]. 2017 4 Bowling KM Z5iEid &AM 2T F, 1 IKER JIFESIK B iR %
(Intellectual disability/developmental delay, ID/DD)JLE H 3L T A8 K 1) NBEA JZER4E 5%, #£7% NBEA
T RE N2 R B RS 5 B3 A [5].. 2018 4 Mulhern MS Z54F 57 3 B NBEA 3[R & —Fhif 42 % & FE (4,
PR RN, WS UREZE - Rk SRR R E S 6], NBEA I K748 5 BT SUBUW P4 ki 7% (epileptic en-
cephalopathy, EE)j& —Fi 5% DL 3845055, [E PN AMRIE 20 W, ASHIF T2 4030 5 7 B2 2 e B 8 22 e ) LRHISIG 1)
1 5] NBEA E:[RT & A7 s A8 S FIr 8 EE fBJL, WK« 1B AL ZARFAEREAT BB 3 #4590 DL R GE
Wl B ERR IR R TR PR AR, DA 29T K TE
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2. lImpRFER
21 MRE55Z%

B, B, 19 540H, B “HfERIELAR” T 2024 42 A 10 HE W2 T 9 T E ¥ B g 2=
BELEMAENRH T2, BILT 12 4 ANHEGE B RIE, RIOVOUR F#, SN, P a1TS%
filt, 10 RIRIK, RAEBIAFER I, TAMNGEAERCIRTT, T HRN RN 12 mg/kg/d HUERN K AEIRTT, I
iR, TR IR IREREN 16 mo/kgld, A RAE, RICVOIR BE, ®)H, FRSE, 10 Rk
K, M 25063 50 mg/kgld 1697, 5H KA.

BILNR AR E =, AR IAE R B BRSSPI K, R R S IR PR, (K €78
x 10917, JERYLEl G /MR TR B . 3Nk, 6 MHSMA, 1 oaE, il ‘&8, mE”,
1% 4 MATRERIFERIL, BWAIEGEEs kK EER, HSKEFERWAE, KEHRRD, MK
CURTT i SR REUTRRMB AN SIE. WIPOE, ARMUGE. BILCRPFROG., S5, BILREE.
GHARAARAE . BLEFEF 3 HRTEM A BRI Sk MU B s s, WLk e, oA S RO N, IRAAE
Wb, TEANEIZWEN “IRE” , —BEEREEIRIT, BB, BEA Y sEE A RN PR AR WU T
BEERAEUR AR T o TN S S

RREAE A : ARG 36.7°C, 00K 103 WR/4y, WEIK 28 IR/4y, 1AEE 10.0kg, kFl 47.0cm. 45 kB K
ToRE 9% Je s, R L ZR 0 2 BE S R 2 B o Ol I S R 28 R G A A R L

WK AT B dMT G B (Electroencephalogram, EEG)7: BEARIAZ &2 Mg . 2B HUk .
A7 1 v 4 3L 4% (magnetic resonance imaging, MRI)7 . XU AT T 50 i A0 7] BR85S 40 ive) < 4R 16 5
U2 BEG /n: 2 B4 SA MMM s iR . 2k 18K, 2 8448 X A% iR b
B TN . I PR IS A AR 07 A R LR

At FeiEId L AR T B 2 B B s = Bt = 2 i AR B S T st (kS5 . 2024-09-C002), &L
WA NS EIE R R, BT R T, SREERLIIANE ML 4 mL FIFLALRE K EFEFIGAMA 4% 2 mL, TR R
S AR T EERIN R, X B S SR — K Sanger WUFER £ LA HL 5 R A HEATIRAIE,  BATHAS Sk

2.2. XHE >

PL “NBEA” “neurobeachin” “epilepsy” “epileptic encephalopathy” “¥iJi” “JBUW NI~ AR
SA KR PubMed. I 37 il e 1 2R 2 2025 4 8 H HH SR SCHR .
3. /iR
3.1. EE®NER

G h T RN R R R &)L NBEA JER(NM_015678)748 %, fi7 T NBEA J:[X 55 S 4R T-HIA &
A% 5t €.8398A>T (p.Lys2800%), ifidh[X 55 8398 fi#% H A FH BRI M A% 1 R A2 Ju i i v e A% 12, 55U NBEA
%5 2800 S AR IR B AL EN T, N ER, RESE, BEE KA AER(E 1), itk
77 ROV ek A . fRE 55 [H R L 22 5 BN 2 5 5 2 1AL A8 e i AR UE 7], B8 e 4 08 v
S 1445 57 (PVS1_VeryStrong+PM2) . i fil Mutation Taster #£47 8% (A DhRES A5G T, T &5 A disease
causing automatic (1R AT REBUR). C.8398A>T £ 1548 S i oK WS BRI
3.2. AT 5kEh

HIXTARBEHUS I T I FELES 1.25 mg/kg/d, INAFERLER G 4 REAAE, JERHRMBURE, RIA
R B SRR PR — T, 2~3 KR, BETRFERLER N 2 7.5 mg/kg/d (B0 12.5 mg), 56 KAE, HE
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IRHTJS B, 2~6 kIR, S EEG /&4 SAMNMC i pig s . 1885k, DA XA ikiE
W N, MR B LR ZE R AR Ko ZE R A (K 2). 2024 4 3 H 19 H¥s P IRER AN INE % 32 mg/kg/d,
A NIFEZERAE, 2~3 IRIK, 2024 4 3 A 26 HINHMLEMHES 2 mg gn JUEH R IEIGIT, KERIE, &8
WS 2R PEIH (2024 4E 6 F] 25 Fl{=H]), E#& EEG IEH . LB AFEASEHE, BiiZ 2% 114
H, BERE, ReEahm “m@m” , G “s&” , A\ S1E, AaHESRIE, kg, ]
PR R, Ak, WIPGEROE, AResuE. JLE K E BRI Kigsh 12, ¥4nzhiE 18, ERNiEE /) 18,
BE 13, AT N 13, FiES 14.8, KA 61.7.

C R e il GET c G ¢ Rcl Eop e G 6 R G
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Figure 1. NBEA gene sequencing electropherograms of the child with NBEA-related epileptic encephalopathy and his family
members. The child and his father carry the heterozygous nonsense variant c.8398 A>T; the mother and the older brother show
the wild-type sequence
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Figure 2. Interictal electroencephalography (EEG) of the child with epileptic encephalopathy related to NBEA gene mutation.
A: Spasms; B: Myoclonic seizures

[ 2. NBEA EELTRBXFMIERE)LLEHMEBEE. A: EELE; B: JMEL(E

3.3. XBEIJGER
KR 3 5 R SCHRILHE 23 5] NBEA FE D825 S5 FH S 14 s )L, FLrp [ Y STk 188 - AR STk 4
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T o R SCHRIRIE[6] [8]-[1L]M¥ 23 {5 K A5l fr s PR B2 o A0 S PRI RT WU 225 SR AT S 4, 55 14 151(58.3%), %c 10
#1(41.7%), BT A B LUIREE SO 1o

24 {51 £ J LS5 S A & A 1 VO R VR AE RS N 8 N H & 19 %, Hirh 20 £51(83.3%) LK I A 2
FUA ERAETER . K2 HUE IR A T R AE(91.7%),  RAETE 2L 5E B M 28 R A 5 i WL(58.3%)
HUCHNBEZE AR SRELRAE RAPEA LAY S A ESE . NG RCPURUR K A1 25 (anti-seizure medica-
tions, ASMs)iA7, (04 B BB A& B P IR . /2 2R vbE . A . fusi=me, FOitls. ZBEL.
KI5, 13 #1(54.2%) Jo & AE; 15 #(62.5%) 8% 2 Fl & B F ASMs, SMEaVERIN, o 9 BTGk
TE: 4 BB YW 5 LTE ASMs Bl RECEERRIR&IRYT, 3 BIEJLIERME. 1 B ) LA Fd v H 1 45
B, 423 pIE )L HPL EEG B4, 13 61(56.5%) 1 S 1518, RAEIE EEG ] W) 2 1 5 R ok M it
DB AR ZIRIS B RPRTH 2 H(54.2%) =B L MRIIEH, AREIUNMGSME BRIE 58 . K25t
FEE. KAFFRARE . MG, JER M A R A %

AWFFE P L IR 2 H TR ID/DD, K% 4#(87.5%) A B firfy U LI H 1E 5 K H B,
3BT FEINE. 11 151(45.8%) A I ASD, #r & ) LA R GRA 2 255 (attention deficit hyperactivity dis-
order, ADHD). ZifiAT A WLk J 5« SL5e ki NSk TE . S 9B/ . 2 B A8 LW R v th D S Uk
FAEAT /MR D

LRI NBEA [ 24 FhA[RAR A7 o1, BRAE] LR AR oI T 4008, HARWAHMKE R . Irf
BUNREAR ST, 6w O SR LR A 8 R R HE T B 2k 48 7 (Loss of Function variant, LoF) 18
11(75.0%) %5 AL 5 6 11(25.0%), LoF HJc XA 8 fi. FtAe 5 f. B ANHME T HR 4 4.
IO SRS 1 il D A R AR R R R AISCR, LoF S5 SRR 2 MR TR #E 2R (R 1),

Table 1. Summary of the clinical characteristics of different mutation types of the NBEA gene

% 1. 245 NBEA EEARIEZ R X RIGKFS

I PRARE 5 FAEZRKEN=24)  TIHAEZRR(n=18) YR (n=6)

B2 (B1:41) 14:10 12:6 2:4

T T R
<1 % [#1(%)] 2 (8.3%) 2 (11.1%) 0
1~4 % [15(%)] 20 (83.4%) 15 (83.3%) 5 (83.3%)
>4 % [1l(%)] 2 (8.3%) 1 (5.6%) 1 (16.7%)

TR R AEHR R

ST MERAEM(%0)] 22 (91.7%) 16 (88.9%) 6 (100%)
R MEZE R AE[1(%)] 14 (58.3%) 10 (55.6%) 4 (66.7%)
JULBEZE A 4511 (%)] 13 (54.2%) 10 (55.6%) 3 (50.0%)
R ELRAE[1(%)] 9 (37.5%) 7 (38.9%) 2 (33.3%)
A A ML A R AE[H1(%)] 9 (37.5%) 8 (44.4%) 1 (16.7%)
222 RAE[H1(%)] 4 (16.7%) 4 (22.2%) 0
R R AR [11(%0)] 3 (12.5%) 2 (11.1%) 1 (16.7%)
Rk ST RAE[11(%)] 3 (12.5%) 3 (16.7%) 0
WLBEZE - ik J1 R AE[H1(%)] 2 (8.3%) 2 (11.1%) 0

JR b R A TH 1 RAE [ (%0)] 7 (29.2%) 4 (22.2%) 3 (50.0%)
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uik
H It RAE B (%0)] 1 (4.2%) 1 (5.6%) 0
BRFFERA[1(%0)] 4 (16.7%) 3 (16.7%) 1 (16.7%)
M8 PERUR [ (%0)] 15 (62.5%) 10 (55.6%) 5 (83.3%)
ID/DD &
B EE[H1(%)] 3 (12.5%) 2 (11.1%) 1 (16.7%)
B[4 (%)] 19 (79.2%) 15 (83.3%) 4 (66.7%)
HE[51(%)] 2 (8.3%) 1 (5.6%) 1 (16.7%)
ASD [#(%)] 11 (45.8%) 9 (50.0%) 2 (33.3%)
ADHD [#(%6)] 4 (16.7%) 3 (16.7%) 1 (16.7%)
BT A B (%)) 3 (12.5%) 3 (16.7%) 0
/NS 45 (%0)] 3 (12.5%) 2 (11.1%) 1 (16.7%)
BB/ (%0)] 3 (12.5%) 1 (5.6%) 2 (33.3%)
il ks S A A 9 (37.5%) 8 (44.4%) 1 (16.7%)
LB R [ (%)] 6 (25.0%) 5 (27.8%) 1 (16.7%)
¥#: n ABI%; ID/IDD: & JEAFIR EiRSE; ASD: M RIEGT; ADHD: R Z SRS
4. g

NBEA & —Fh R 5t 2 5383 48 5 1, J& T4 BEACH (Beige and Chediak-Higashi) 4 #4151
WA, LSBT RAFEEA[12] [13]. NBEA {7 T i /R FE 44 S T A FE I S5 44 LL K AR 2 T
RN, HE I B ) 32 Sl 5 B SRR T R A 5 A R D R 1] [14]. FEPE Dk, Sfil/S NBEA XfT-HL
SR FNAY 27 SR PRI T i L B AR 99 5 e M A e 22 DG B2 [15] . NBEA BRLA5 AN & AT 30 R 10 & Fh
TN AR, TS0 AR 22 v S AT T RE, R Z ML ASD RHE, FIRE/E NBEA = B3
HIL ASD EARFEEAL[16], [Kt NBEA H:RH N2 ASD /& EEK[3] [4]. Mulhern MS 58 FIE Sk
NBEA 2 5 JL#EM M <MLk BRAGER, 5O MR NBEA LW # R EAHTF[6]. Okl 2 (T 7T %
B G 5 ik 2 7 P R S5 00 PIOMURE AR ) B i A DG R 4 28 K B R 5952 9 (neurodevelopmental disease,
NDD)#H 5%, Hi 5 NDD [ AARNLE MAE #£[17] [18].

AW FUE L A I R LB LAF(E NBEA JEH R 648 5, BRRIETAE, 1ZE)LRIN
BV, RGOS ENE, i E R LA T, Sk MRIRIGAMEIBRIE 5, LSRR S
B VERERS, FF A AR AR AR R . TR T IRIE R OCT NBEA JE[RAR 5 53 EE 183k 23
i, FERILHE R BARIEARRER, WS & AF . EEG 5+# . ID/DD, MR HIES K EIRA: VIHAE— L5570
PE, Ao B LHIL ASD. ADHD. Brdid7 . sk Ty« JRGe i, /NSRRI . SRR /N [6] [8]-[11].

MR AHE FSCHR 25, NBEA MO B LR Z BRI AT RAE, KAETE A LS B R R A
JUUREE 2 e A d s AL, i L PR R B S5 T R a8 R R A TR 32 PR e, ARLBR = v B AR e M S
It 50001 B LR RS LA ASMs Y897, U5 46%I1 ) LETERRER Jdz . IRIEREAIRE, £ 4
FIPEIH . RERAN . hr s =R AN 5 n] REXT R ) LA 24 ([6] [8] [10]-[11]. AHFFir 4 515 JLIE ASMs
Fnl EREAERRIEVRYT, A 3 BIELIERAE. A BRI R AR AL R e WA, B
A UEHE 2R BT R dE I A 2 e R AR S A I, AT BRI R AE AR [19]. 2 TR TR B, AR
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PREXHEIT ) LEE MG N B BT AL[20] [21], WIfEN NBEA [R5 S AH 5 XE VA 0 I — FPia 97
IEHE[9]. NBEA J R85 B 0B 1) R WL AN BAf, AEM L3, NBEA 2 5 #is i L s+
BREIR -2k T A 2R A i) R AR EE R 15 FH[14] [22]-[24],  F5 IR A2k SR RURIE 78 A BB 7 e 4k
1B FiEESN, NBEA & AT AT AFLA B i A it 2 5w & oo e s i, IR FEBUR
PEAR S 1] R R 0 A0 5 i 0 [ 25 308 3 B 40 0 S S A, B DA 22 e M A M R Y, AT 5 OR8] -
AW TR I 26 T0 LA 5 ¢.8398A>T (p.Lys2800%)f, T4 55 S4ME ¥, FEEABIFERITZ L, JF
Bk C i) BEACH-WDA0 Z5#38 . 1% X $sxt NBEA [ 41 5 7 K 5 53 i i 0% [X 25 1 (U1 PSD-95) )
FHEAE R B A RBERI[14] [22]0 DRI, 12738 S AR AT R Ik B35 7] AN 2 B0 M 67 AR R ) 52 B8R A T i
L, PHLEMENENE R E N, ATE BR8] [23]. 1X—HLI 15 4% & LI A B o I iz
PRSI R TB e 2 PR AR R ALARST o

ID/DD Jy NBEA L4255 EE SN H WIIRRERA, HUUE S AR RARE . AU
LML ID/DD, ¥WHIES KB, B)EERREGES sk E REER, RIEBHE, K
BHURSGE, XKW ID/DD M5 NBEA A%, &5 20 KA ™ EAE LI . 2 4] &) L& JF i
AN E . BFFER ], NBEA JRAR /) ML/ ECE BORLR AR RS, M MOES SRS, 57
() J UL Bh 2 3 AR ELAE I BE /K P 325 FRA, #2708 NBEA 25 111 /0N 20 B 22 140 9% B 5 3R 1 I /N AR 1) 4
[25].

B R gD, fE LoF SRS R R Z AR MBI R A W25 22 5 o R PR LREZE - 29K 0 RAE
(epilepsy with myoclonic atonic seizure, EMAS) [ R AER Y, QFEWIBEZERAE. Kok J1RAE. WIBEZE - ik
HRAE AWBRMBEAE, JUFRAE LoF Hollge s, B LA IR A AE LoF H I, H-&JF ASD.
LK A H . SEBE R ) LEL By, S X — B A () S A1 P R B P2

NBEA A S 14 i i 75 5 FCARE A% PR R 8 1 00 1 i A 2R 47 45 001 o 55 SCNLA BE K48 S i 50 11) Dra-
vet ZEATEAHEL, NBEA AH SN I AVBUBOR A0 W, BLUVLREZE KA B B (518 B TR A e s 5
CDKL5 Sk=ZSEM L, & &R E R, MAERI T2 NME. 28 b, ABFFIRGER NBEA BRI A7 A
ity e 7 H S8 EE KRR Rl AR A, ISR MG R . R EBRZ(LHRES K
HiEL). ASD L, T &1 NBEA JERAL R, Ay B 42 my i RIS IO 12 5 R A% 3 BT 000 (1R, AR
TEH IS AT B R 400, 8 ST A KIS . BT Heow e, T i s R R, HEA
SR AT R — B AT

EemB

7 T B A R TR (2023 Y XNS028)
B

BALHZE S EARE R ES YN P I A b=

SE
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