Figure e-1a: severely delayed myelination (black arrowheads), volume loss and frontal predominant atrophy(yellow arrows) with
plagio/dolichocephaly at 10 months of age

Figure e-1b: MRI at 5 months of age reveals abnormally open operculum with lack of brain development

Figure e-1c: cerebellar atrophy at 8 years of age




H.sapiens 227  FWPPLRNLFIPVFLNCWLAKHALENMINDFHRAILRTQSAMFNQVLILFC 276
P.troglodytes 263  FWPPLRNLFIPVFLNCWLAKHALENMINDFHRAILRTQSAMFNQVLILFC 312
M.mulatta 326  FWPPLRNLFIPVFLNCWLAKHALENMINDFHRAILRTQSAMFNQVLILFC 375
C lunn 208  EWADPLRNTETPUET

B.taurus 259 FWPPLRNLFIPVFLNCWLAKHALENMINDFHRAILRSQSAMFNQVLILFC 308
M.musculus 208 FWPPLRNLFIPVFLNCWLAKHALENMINDFHRAILRTQSAMFNQVLILFC 257
R.norvegicus 208 FWPPLRNLFIPVFLNCWLAKHALENMINDFHRAILRTQSAMFNQVLILFC 257
G.gallus 206  FWPPLRNLFIPVFLNCWLAKYALENMINDLHRAIQRTQSAMFNQVLILIC 255
D.rerio 154  FWPPLRNLFIPVFLNCWLAKCALESMINDLHRAIQRTHSAMFNQVLILIC 203
D.melanogaster 247  VHPPLRNLFIPIFLNCWLAKRSLENMFNDLHRAMQKSQSALSQQLTILSA 296
A.gambiae 177  LWPPFRNLFIPVFLNCWLAKRSLENMFNDLHRAMOKSQSALSQQLTILSA 226
C.elegans 172 FIPSLTYLYVPVFLNCWLAKGALQAMMNDLNRKSFISSSALFRQLLLLFEFS 221
X.tropicalis 202  FWPPLRNLFIPVFLNCWLAKCVLENMINDLHRAIQRIQSAMFNQVIILIC 251
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H.sapiens 465  TAADHQTILRAWAVKDFAPNCPLYVQILKPENKFHVKFADHVVCEEECKY 514
P.troglodytes 501  TAADHQTILRAWAVKDFAPNCPLYVQILKPENKFHVKFADHVVCEEECKY 550
M.mulatta 564 TAADHQTILRAWAVKDFAPNCPLYVQILKPENKFHVKFADHEVVCEEECKY 613
C.lupus 446  TAADHOTILRAWAVKDFAPNCPLYVOTLKPENKFHVKFADHEVVCEEECKY 495 |
B.taurus 508  TAADHQTILRAWAVKDFAPNCPLYVQILKPENKFHVKFAEHVVCEEECKY 557
M.musculus 446  TAADHQTILRAWAVKDFAPNCPLYVQILKPENKFHVKFADHVVCEEECKY 495
R.norvegicus 446  TAADHQTILRAWAVKDFAPNCPLYVQILKPENKFHVKFADHVVCEEECKY 495
G.gallus 444 TAADHQTILRAWAVKDFAPNCPLYVQILKPENKFHVKFADHEVVCEEECKY 493
D.rerio 393  MAADHQTILRAWAVKDFAPNCPLYVQILKPENKFHVKFADHVVCEEEFKY 442
D.melanogaster 486  TAADEHTILRSWAVKDFAPNVPQYVQIFRPEHKLHVKFAEHVVCEDEFKY 535
A.gambiae 416  TAADEHAILRSWAVKDFAPNIPQYVQIFRPENKLHVKFAEHVVCEDEFKY 465
C.elegans 410  VATDEHTILRSWAIKDFAPNVKQYVQIFRAETKMHIEHAEVLICEDEFKY 459
X.tropicalis 440 TAADHQTILRAWAVKDFAPNCPLYVQILKPENKFHVKFADHVVCEEEFKY 489

H.sapiens 315 VGYGDVTPKIWPSQLLVVIMICVALVVLPLOFEELVYLWMERQKSGGNYS 364
P.trogleodytes 351 VGYGDVTPKIWPSQLLVVIMICVALVVLPLOFEELVYLWMERQKSGGNYS 400
M.mulatta 414 VGYGDVTPKIWPSQLLVVIMICVALVVLPLQFEELVYLWMERQKSGGNYS 463
—Forprs = PP S O e e P e e R O S S o
B.taurus 358 VGYGDVTPKIWPSQLLVVIMICVALVVLPLOQFEELVYLWMERQKSGGNYS 407
M.musculus 296 VGFGDVTPKIWPSQLLVVILICVTLVVLPLQFEELVYLWMERQKSGGNYS 345
R.norvegicus 296 VGFGDVTPKIWPSQLLVVILICVTLVVLPLQFEELVYLWMERQKSGGNYS 345
G.gallus 294 VGYGDVTPKIWPSQLLVVIMICVALVVLPLOFEELVYLWMERQKSGGNYS 343
D.rerio 243 VGFGDVTPQIWPSQLLVVVMICVALVVLPLOQFEELIYLWMERQKSGGNYS 292
D.melanogaster 336 VGYGDFVPDIWPSQLYMVIMICVALIVLPTQFEQLAFTWMERQKLGGSYS 385
A.gambiae 266 VGYGDFVPDIWPSQLFMVIMICVALIVLPTQFEQLAFTWMERQKLGGSYS 315
C.elegans 261 VGYGDWYPDYWASQLCVVILICVALGLIPKQLDELGQTWSERQKSGTDFS 310
X.tropicalis 290 VGYGDVTPQIWPSQLLVVIMICVALVVLPLOFEELVYLWMERQKSGGNYS 339
N\

34 5 678910 11 1415161718 19 20 212223 24 252627 28 29 3031
H.sapiens 879 NLVVVDKESTMSAEEDYMADAKTIVNVQTMFRLFPSLSITTELTHPSNMR 928
P.troglodytes 880 NLSVVDKESTMSAEEDYMADAKTIVNVQTMFRLFPSLSITTELTHPSNMR 929
M.mulatta 929 NLVVVDKESTMSAEEDYMADAKTIVNVQTMFRLFPSLSITTELTHPSNMR 978
C.lupus 860 NLVVVDKESTMSAEEDYMADAKTIVNVQTMFRLFPSLSITTELTHPSNMR 909
B.taurus 922 NLVVADKESTMSAEEDYMADAKTIVNVQTMFRLFPSLSITTELTHPSNMR 971
M.musculus 860 NLVVVDKESTMSAEEDYMADAKTIVNVQTMFRLFPSLSITTELTHPSNMR 909
R.norvegicus 858 NLVVVDKESTMSAEEDYMADAKTIVNVQTMFRLFPSLSITTELTHPSNMR 907
G.gallus 852 NLVVVDKESTMSAEEDYMADAKTIVNVQTMFRLFPSLSIITELTHPSNMR 901
D.reric 798 NLVVVDKESTMSAEEDYMADAKTIVNVQTMFRLFPSLSIITELTHPSNMR 847
D.melanogaster 1274 SVVVVNKELSNSAEEDSLSDCNTIVAVQONMFKFFPSIKSITELSQSSNMR 1323
A.gambiae 964 NVVVVNKELSNSAEEDTLADCNTIVAVQTMFKFFPSIRSITELSQSSNMR 1013
C.elegans 816 HVVVVKETA ~-EEHTADCNTIITVQKIHRMFPRLRMITELTHATNMR 863
X.tropicalis 845 NLVVVDKESTMSAEEDYMADAKT IVNVQTMFRLFPSLSITTELTHPSNMR 894

Figure e-2: Schematic drawing showing the 31 exons of KCNT1 with multiple protein alignments showing residues where novel mutations occur

(in red) to be highly conserved: F271 and L274, F346, F502. and M896.
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Figure e-3: maternal mosaicism for c.1504T>G, p.Phe502Val is revealed by a lower heterozygous peak which is also present in salivary DNA.
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Figure e-4: The mutation c.2849G>A p.Arg950GIn identified in Patient 7 appears to be paternally inherited

—_\ —

Mother



Figure e-5: Open-state (in orange) vs. closed state (in pink) model of the ion channel domain. F346, which is shown in green, is present at the
dimeric interface between two inner helices (marked as I,and I. for inner helix in open and closed state respectively) (see Figure 1) in the open
state but the two helices undergo conformational change in the closed state, as pointed out using black arrows. Potassium ions (shown as black
spheres) are modelled into the tetrameric model using structure superposition with the K*-bound open form (PDBID: 3LDC). The dimer of the
open state is modeled based on the biological assembly of the open state of MthK from Methanothermobacter thermautotrophicus (PDBID:
3LDC). The dimer of the closed form of the ion channel domain is modeled using the closed form of potassium channel from Streptomyces
lividans (PDBID: 2A9H). O, and O, correspond to outer helices in closed and open states and P, and P_ represent the pore helices in closed and
open state respectively.



