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Research advances in hereditary epilepsy and precision drug therapy
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Abstract: Epilepsy is a common nervous system disease. It has been found that the pathogenesis of epilepsy
is associated mutations in various genes, including genes encoding voltage-dependent ion channel, genes encoding
ligand-gated ion channel, and solute carrier family genes. Different types of epilepsy caused by different mutations
have different responses to drugs, and therefore, diagnosis and medication guidance based on genes are new thoughts
for developing therapies. With the application of next-generation sequencing technology, more and more genes will be
determined, which helps to further study the pathogenic mechanism of mutant genes and provides a basis for precision

drug therapy for epilepsy.
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SCN1B 453 P Ft) 5 A% RIS 250 4 T 1 00180 4 PR
Bk B I iE ( generalized epilepsy with febrile seizure
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DS) . R Pk FK MG M2 L 5% K (benign familial
infantile convulsion, BFIC ) 2P Hidr, GEFS+ )
HAMIEPE AL 40 ZFh SCNIA RAZLL K ZH
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fir, W FEEMEIRS, FEAREER R
i ( voltage-gated K* channels, kv ) . E530& P4 18
B (Ca’" -activated K channels, kea) . N [n] 2 i
RUAES F83E (nwardly rectifying K” channels, kir )
3 0 55 & AR OGS G A kv 19 KCNQ2,
KCNQ3 2 [A 5 72 ml 3 5 B 4 S A LA ik
( benign familial neonatal seizures, BFNS ) AR Y
LAY B R M I i Cearly infantile epileptic
encephalopathy, EIEE ) """, 60%~70% & BFNS
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( voltage-gated chloride channels, CLC ) S]] 45
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A 80 B 2, 1k I 5 32 14 ( nicotinic acetylcholine
receptors, nAChR ) J&—FPECAA T8, 4
WFER B, B AR AR 5 Yl o A I P 35 A% 1 [
M i % (autosomal dominant nocturnal frontal lobe
epilepsy, ANDFLE ) £ ¢ ™. nAChR 578 (v i 32
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(R b 3o T AZ AR, — 2 R
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GABA 5 GABA, SZ RS & ) 8 1o 42 il S0 85 1 I i
fi b 26 TR AR T A FE I BT 24 A P AR
L5950 90 AH 6 19 2 48 E 2 GABRAL, GABRG2,
GABRB3 %, GABRAI #£[H%f% GABA, 321K o, ¥
B, AR GABA, Z RS &AM, kS
GABA IE# 454, T 2 o v id 1/ s
T 3% % R RE TR, ™2, Johannesen 45 ™ $5 % %R
AR 5 AL M A T R A . GABRG2 3 [H 4 i
GABA, Z & B, WX, HETC &3 12 1~ GABRG2
SRR T BB AL VRO U CAE ARSI ( febrile
seizure, FS ) ™. GABRB3 i3 GABA , 2214 B, WAk,
FAFFZ T GABA, 324K B, AR IE R DIRE, It
A LR, X T A R R S,
TCMLTS TR . 530 CAE %/ Y, GABRB3 2878
55 Al 2R RO 1) e A O PO, R R g AR
5 | 1y 4 T PR T AR B R A R e B AH TR T
n CAE BAETT e N IR AN B 35 e ;. SR - [
28 B AE R BE R B L 25l R S5 LRk 5k
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J7. Ao, RIE GABA, Z A AL i

i FHAHRE GABA,, 2RI 37 AT B — & R0R 7,
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ALDH7A1 2 EE (e 2R B ) MKATPEIE
( pyridoxine dependent epilepsy, PDE )iy #E 54 P,
Y R B s W R 44 b e I LS E L Nt
W JHiz e HAH R B W MR AL 5 W) W TR ML VS 5 W TR AL
% [ (pyridoxal phosphate, PLP ) Fl i Mt % i
Ie6 LA ™ Horh PLP SR 1 AT
Ko BN TN AL- TUEMLEE - 6- R
fiz (8 1-piperideine-6-carboxylic acid, P6C ) Fl a- 4
o TR EUE ( a-aminoadipic semialdehyde,
a-AASA ), PIE AL T 1 &P RS PeC
5 0-AASA WA R o- B R C R (a-AAA)
%3 B2 B ALDHTAL 45 65 1 il A i 2 5 1,
ALDH7A1 2875 351 P6C Fl a-AASA HERH, 2401
P6C 5 PLP KAV, 3 i PLP R 2 sFEM, M
PLP J& Nk M W g o — & PR IE 2, DR it % pist /K -
B2 AR Y, PDE B # A ML B, PLP
VB g NH W P 4 A4t 7T TR 9T PDE; R 28
W (1 H A T PDE WA — 5 iy ™, wiR
ik I B RO R ML NS i TE R PR ML S B (i ) AL
( pyridoxine-5-phosphate oxidase, PNPO ) L T
LR PLP, PLP REBEA X2 RGE A ARAE I s
1M HL PLP Z- 54l P A 228 it GABA B 1l R,
PNPO A8 FEUAN L HIE P 28 R ST PLP A2 7l
AR K GABA /b, ][R AR LI ™ Y
PR . PNPO 2 [R5 AR FH R UR 245 )
AR T WG A A, o P b i st T 0 02 o T8 1
KAE, TN PLPY,

4 BREFTFHRENEXER

VA T A 1 R O A A O Y ik PR
A5 SCL2A1, SLC1A3 Fl1 SLC6A1, SCL2A1 % iy —
Fh ) % BE &% iz [N 7 1 (glucose transporter 1,
GLUTL) , HZAN FH ARz N7 1 $k=
25 4 E (glucose transporter 1 deficiency syndrome,
GLUT1-DS ) . GLUT1-DS i & % R I A, 1
BG UM Wiy RO, AEERIRE M — AT
EIT R YT 7k . SLC1A3 S g A% A P&
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FepRtEin AT 1 ( excitatory amino acid transporter-1,
EAATL) , Jen &5 PO UESE 73 SRR AR Ny % a4 4
1B S5 A 22 TTRE IO OR I 7EAH @B 22 T 1y &2 AR 2
F BRI SAE R INEE, RIRAEIR S Z IR0,
IRJEH EAATL i FR, Pt SLC1A3 RS A 524
RIRHERTEM A ILZ ], FER AT B4 Ay gk
1175 R & AE . Mishra 45 P SCEGUERE, —
22T VIV 3R IS T I S SR ) RE A% Y 25 1 i 45
BIREERFIR, AT AT &R 5w P S0 1Y
IHITHE S . SLC6AT HIA A 5 WLFE 2Rk 5K T KA
A, s GAT-1 HH, ZEHZ y- JHET MR
s BRIz —, WHTTEM GABA FHEH ™,
SLCOAT RAZK 5, v- BIE T WALz A 1 %2
T, Sy EE T WK, SRR LA Y,
WS, AKX SLC6AT 28455 | & H AT
RZIPRG Y G

5 HitHHKER

51 LEHHENEHEXER

2t 45 PE i fb E (tuberous sclerosis complex,
TSC ) FHEHEEF4I4E TSC1, TSC2. TSC3 4, Hif
TSCI. TSC2 ZRAFHIE L] 5] TSC™, TSC £ %
R A ZIE KB A A . TSC AHICHE R g i) 2
25 mTOR # % 1) #$, mTOR FEMith & & F
R ER LR E AL, JLHEm T L TES
RS AN fih i T B BT TSC A G HE R 2 AR R
mTOR 38 H 2 B , S E R AR 224 g g
SECEH R AT Al L AR kR A A Y
T AEE ZAE mTOR A5 AS (AT 24 1E 88 35 14 1)
mTOR {55, WAliFS AW, & E% mTOR 7
K, HTF TSC iAY7 BUS TR I R P,
I3 —Ff mTOR (1441 ] 504K 24 55w 7E i PRI 50 AF 52
s BB AR O A, BB AR CHMP (i
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AR A MR R
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5.3 HInAnEEEEHNER

STXBP1 A 7:8( EIEE, STXBP1 &K 4wt i) &
HE5A B AT REE M & RSk . Rfhmn G . &
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AR, SRR E 32 25, 5 IR A .
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AU A PTR 25 W an R B L2z . N R AN
ROIRIRE T,
5.4 Hfth

A — S R B IH 2R 2 K I DEPDCS,  H:
58 A8 5 kb 22 A8 119 G M JR) el e 0 0 A G Y
DEPDCS5 J& GATOR1 Z &%) ( DEPDC5, NPRL2 Al
NPRL23 ) ) —#B3, BEREIH 15 mTOR iE#%; 248N,
TC¥EIEH 4% mTOR 61k, 4l A K385 A& E 5
W, MR REEEAR, RATIREORE A
Kl DFPDC5 5 TSC A AHRIRIME i@ #%, 1697259
BRZE PP RN O IR RSN, A m] 25 Bk F &t X
mTOR VI &5 1) B 0 85 2 A e 2 wlyhyT s

6 NEESRE
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