KCNQ 2i8{n 2%

(GRREEZ 5 © 187202)
- WFZFRIAR © SFRE304E 7 A31H ~*Fik314E 3 A31H
- WhgeERE B

[#E]

B (REE) #iERCA»A (BFNE) & REFLIE
TApAMERE (KCNQ 2 lfiE) (&, SR BAARAE A
VoA F v xRV 2% 32— F3 5% KCNQ 2 &
fZFic8 g r* 23 5, BFENE & KCNQZHME@%@%}T‘Z
WEXTERAY T, BENE ZALRHNICIZAREMR L, FRE
I CdhbH—7), KCNQ 2 BHEl i?]‘ﬁ*l?ﬁﬁi)ﬁ SR AR
RIET, YANZTEET L, HIR, BEOEMRILT
A ATV, JEfTIFSEE LC, BENE B & H KD
BREFETLTCAPAET VT YA (BFNE X7 A)
ZUEM L. 630 ~100H O k2 d 5 BFNE ~ 7
AN, FAEFHRFERNTH LA = VIRICH AR <Y 2 X
DLFRIIEVIEZEEZRT I L, S T A A4
YT ANVEHORTFE L THRES N TEL LT HE ¥
A, BENE X7 AZBF B0 A4 = VEEFECTA»AR
TEICERITHAHZ L FHLMNZ L CE7 (Thara et al,
2016)o L 2L 7535, BFNE O 4 TR S FEW T
OWTCE, REAHOEF I TH %,

VAED RIS — 7 v v v T HA . FRIZRNA v — 4
v 7 (RNA-Seq) =M \W72TAD A DS TIRAER
FETIE. TAPADIE, B L OHGEE M F 058
ZALDEG- LT 5 2 e ST b (Hawkins et
al, 2016 ; Sprissler et al, 2017). AWZETix. KCNQ 2
HEFORFNGEET 5 TADADSFIRERPE B
& L.BFNE EFHHROEZRE LA T 5 BFENE v 7 X,
BLUOTHAR <Y 20E % RNASeq f#iT L7z &5
IZ. BENE v R EBpARI~ Y 2120 LT, A=
e, BEOLFHE yO5EBREZITH 2 & T, RNA-
Seq ENTIZ X o TH O M & o BB EWEILE A =
VERFEE T AP ATTHEIR & OBBREIC O WA
1T-o726

—105—

EHITLEETANPAL
RETADAD *?J“%’S: mRNA-Seq 2 X V) ]9 %

(1)

SE W

@Hawkins, Nicole A., et al. “Fine mapping of a Dravet
syndrome modifier locus on mouse chromosome 5 and
candidate gene analysis by RNA-seq.” PLoS genetics
12.10 (2016) :e 1006398.

@Sprissler, Ryan S, et al. “Altered gene expression pro-
file in a mouse model of SCN 8 A encephalopathy.” Ex-
perimental neurology 288 (2017) :134-141.

@Ihara, Yukiko, et al “Retigabine, a Kv 7.2/Kv 7.3-
channel opener, attenuates drug-induced seizures in
knock-in mice harboring Kcng 2 mutations.” PLoS One
11.2 (2016) :e 0150095.

[(FAFERR]

B T CTRR

AWFZETIE. % 8. 12, 164 20, 32. 64H D X)7 1
PO T, 6 2D % £ L8 A ~ b TRNASeq
ERLTe YA LKA FTHAERTY A, BLO
BFNE ~ 7 20 3fafk4> X ) i 2 #RICL . RNA
W, kA S — 47 >4 — Ilumina NovaSeq T, paired
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Tablel. o= 2227, LUy ECTOEEER

Postnatal Genotype Sex Biological Raw reads Mapped reads %
days replicates (Average) (Average) (Mapped/Raw)
8 Wild-type Male 3 54, 656, 759 50, 701, 600 92.8
8 BFNE Male 3 59,981, 411 52, 287, 584 87.2
12 Wild-type Male 3 59, 959, 598 54,932, 683 91.6
12 BFNE Male 3 62, 047, 089 53, 538, 898 86. 3
16 Wild-type Male 3 61, 400, 879 54, 525, 016 88.8
16 BFNE Male 3 53, 000, 226 47,369, 776 89. 4
20 Wild-type Male 3 51, 765, 279 46, 160, 190 89.2
20 BFNE Male 3 52,967, 829 47,161, 099 89.0
32 Wild-type Male 3 52, 534, 697 46, 519, 639 88.6
32 BFNE Male 3 50, 333, 969 44,763, 378 88.9
64 Wild-type Male 3 55,812, 121 49,716, 832 89.1
64 BFNE Male 3 49,072, 804 43, 620, 561 88.9
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LB 5 #EfRT-IE, ERI2H TRE S N2#BEF O qPCR#ER 2. FE S #IRFI13, F%R20H THE S N2 #IEF D gPCR
FRERT, [P [ iden i, t gl & o THEH S 72 p E2%0. 054K, £72130. 01K TH L Z & 2E T,

B EBEZTEEFEOD in silico HEEERET
#5 A NRA v NTRE S NIRRT DS,
ED L) REYF T O ZIZEG L TW LR EHRHNRD
728 insilico BEBEFANT (Gene Set Enrichment Analysis
(GSEA)) %% L7z GSEA 21, EGSEA (R /%>
r—73 ¢ https:// www. bioconductor. org / packages /
release/bioc/html/EGSEA .html). & MSigDB (http://

software. broadinstitute. org / gsea / msigdb / collections.
jsp) 75 ¥ 71— K L72 Gene Ontology (GO) gene
sets 7 7 4 )V (c5. bp.v7. 0. symbols.gmt) % FHV 72,
GSEA OfERE LT, KF 4 L RA VP THRES N
BTN, EEICEG 3 5 70+ 2 % Table
2R Lo BHELRIETEN S o 72 AR12H
D #E{xF B, [Oligodendrocyte development| (p=

Table2. EHREILEZFEF D GSEA #5R
[GO term | (ZP5-9 2 WP T 0L A %, BEZHITIC L > THB SN pEEET,

GO term P8 P12 P16 P20 P32 P64
Neurotransmitter transport 3.79. E-03 - 5.88. E-03 9.41. E-06 - -

Ton transmembrane transport 8.22. E-03 - 9.03. E-05 1. 46. E-09 3.60. E-03 1.74. E-03
Synaptic signaling 8.35.E-03 - 3.21. E-04 9.76. E-06 - -
Ensheathment of neurons - 4.32.E-16 - - - -
Glial cell development - 1.41. E-12 - - - -
Oligodendrocyte development - 1.73.E-12 - - - -
Gliogenesis - 5.79. E-12 - - - -
Axon ensheathment in central nervous system - 1.39. E-11 - - - -
Central nervous system development - 5.27. E-09 - 8.78. E-03 - 1.58. E-04
Microtubule bundle formation - 5.96. E-07 - 2.24. E-03 4.68. E-03 -
Regulation of myelination - 1.73. E06 - - - -
Cilium movement - 2.38. E-05 - 1.13. E07 9.27. E-05 -
Cell projection organization - 3.78. E-05 - 9.52. E-06 6. 63. E-05 -
Cell cell signaling - - 2.24.E-04 9.61. E-07 9.23. E-03 -
Calcium ion transmembrane transport - - 7.84.E-04 4.57. E-06 - -
Signal release - - 3.54. E-03 8.99. E-06 9.68. E-03 -
Secretion - - 4.28. E-03 1. 56. E-06 6.92. E-03 -
Cellular response to endogenous stimulus - - - 1.12. E07 7.35. E-04 3.43. E-03
Response to growth factor - - - 1.62. E07 4.89. E-04 1.72. E-04
Regulation of cellular response to growth factor stimulus - - - 1.78. E06 1.10. E-04 1.01. E03
Circulatory system development - - - 2.14. E-06 - 5.87. E-04
Regulation of ion transport - - - 4. 65. E-06 - -
Embryonic morphogenesis - - - 8. 38. E-05 2.54. E-06 1.28. E-04
Dopaminergic neuron differentiation - - - - - 4.65. E07
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myelination| (p=1.73e06) “EIZBIG- L C\wb—J7, 4
%20 H CTHE & N7z #n -1, [ Synaptic signaling | (p
=9.76e-06) . [ Cell cell signaling] (p=9.61e-07). [Signal
release] (p=8.99¢-06). ICHG L TWA I LAREN
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gmt) & w7z,
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Table3. 2 751 ¥ > JEALEETFE D GSEA ER

[GO term| FRA5-F AWM T O A%, FUEIIFTIC L > CHRIBSN - pEEET,
GOterm P8 P12 P16 P20 P32 P64
Negative regulation of gene expression epigenetic 3. 02. E-04 - - - - -
Protein destabilization 4.32. E-04 - - - - -
Chromatin silencing at rDNA 6.59. E-04 - - - - -
Magnesium ion transport 7.45. E-04 - - - - -
DNA methylation or demethylation 4.02. E03 - - 4.41. E-04 - -
Membrane biogenesis 9.35.E-03 - 7.03. E-04 9.77.E-03 - -
Fatty acid transport - 1.92. E-04 - - - -
Potassium ion import across plasma membrane - 7.61. E-04 - - - -
Ephrin receptor signaling pathway - - 1.06. E-04 - - -
Positive regulation of potassium ion transport - - 2.12. E-04 - - -
Glial cell proliferation - - 2.84. E-04 - - -
Positive regulation of sodium ion transmembrane transport - - 3.19. E-04 - - -
Positive regulation of sodium ion transport - - 3. 88. E-04 - - -
Positive regulation of dendrite development - - 7.56. E-04 - - -
Postsynaptic specialization organization - - 9.14. E-04 - - -
Regulation of DNA methylation - - - 8.96. E-05 - -
Macromolecule depalmitoylation - - - 4.81. E-04 - -
Histone H 3 K 9 acetylation - - - 7.06. E-04 - -
Lipoprotein catabolic process - - - 7.70. E-04 - -
Motor neuron axon guidance - - - - 1.68. E-04 -
Cell cell signaling involved in cardiac conduction - - - - 4.59. E-04 3.83. E-04
Detection of calcium ion - - - - 6.76. E-04 -
Atrial cardiac muscle cell membrane repolarization - - - - - 4.66. E-04
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