Supplementary Table 1: Genotype data including domains, in silico analysis and ACMG/AMP variant classification for all genotyped patients
	Patient ID
	Variant
	Variant type
	Exon / intron
	Protein domain
	Inheritance
	ClinVar
	Reported in literature (PMIDs)
	REVELᵃ
	AlphaMissenseᵇ
	CADDᶜ
	SpliceAIᵈ
	gnomAD 4.1 AFᵉ
	UKBB AFᶠ
	ACMG/AMP Classification & Criteria

	Movement disorder predominant

	2
	c.352T>C p.(Ser118Pro)
	Missense
	Exon 4
	EC loop (TM3-TM4)
	Unknown
	Not in ClinVar
	Not previously reported in literature
	0.843
	0.943
	26.6
	0.01
	Absent
	Absent
	Likely Pathogenic
PM1, PM2, PP2, PP3, PP4

	5
	Exon 2 Duplication
	In-frame duplication
	Exon 2
	TM1 (in-frame duplication)
	Familial (Mat)
	Not in ClinVar
	Not previously reported in literature
	N/A
	N/A
	N/A
	N/A
	—
	—
	Likely Pathogenic
PM1, PM2, PP1, PP2, PP4 (Note: PVS1 not applicable — in-frame)

	9
	c.458G>T p.(Arg153Leu)
	Missense
	Exon 5
	IC loop (TM4-TM5)
	Unknown
	Pathogenic
(1★ ClinVar)
	PMID: 9335548, 17718830, 28018440, 29655203
	0.924
	0.961
	33
	0.02
	Absent
	Absent
	Pathogenic
PS1, PS3, PM1, PM2, PM5, PP2, PP3, PP4, PP5

	11
	c.376C>T p.(Arg126Cys)
	Missense
	Exon 4
	TM4
	Unknown
	Pathogenic
(2★ ClinVar)
	PMID: 17718830, 21546317, 26193382, 19798636, 24847886, 27725288, 28717674, 12325075, 30588498, 29530121, 29655203, 31352161, 31440721, 28116237
	0.942
	0.945
	32
	0.01
	1/1,605,384 (European non-Finnish)
	1/917,700 (European non-Finnish)
	Pathogenic
PS1, PS3, PM1, PM2, PP2, PP3, PP4, PP5

	12
	c.354_355insT p.(Glu120Ter)
	Stop-gain
	Exon 4
	EC loop (TM3-TM4)
	Unknown
	Not in ClinVar
	Not previously reported in literature
	N/A
	N/A
	N/A
	0.03
	Absent
	Absent
	Pathogenic
PVS1, PM2, PP4

	13
	c.286A>G p.(Met96Val)
	Missense
	Exon 3
	TM3
	Familial (Mat)
	Pathogenic
(1★ ClinVar)
	PMID: 20129935, 26598494, 30588498, 24847886, 34305802, 26986070
	0.822
	0.374
	24.6
	0.02
	2/1,600,930 (European Finnish)
	Absent
	Likely Pathogenic
PS3, PM1, PM2, PP2, PP4, PP5 

	15
	c.1258A>G p.(Met420Val)
	Missense
	Exon 10
	TM11
	Familial (Mat)
	Pathogenic
(1★ ClinVar)
	Not previously reported in literature
	0.447
	0.206
	22.8
	0
	Absent
	Absent
	Pathogenic
PM1, PM2, PP1,PM5, PP2, PP4, PP5 

	16
	c.457C>T p.(Arg153Cys)
	Missense
	Exon 5
	IC loop (TM4-TM5)
	Unknown
	Pathogenic
(1★ ClinVar)
	PMID: 12325075, 23020937, 23106342, 25564316, 28556183, 29655203, 31487502
	0.884
	0.970
	31
	0.05
	1/1,613,226 (European Finnish)
	Absent
	Pathogenic
PS1, PM1, PM2, PP2, PP3, PP4, PP5

	21
	c.493G>A p.(Val165Ile)
	Missense
	Exon 5
	TM5
	Unknown
	Pathogenic
(1★ ClinVar)
	PMID: 20621801, 21530357, 25564316, 9374494, 24847886, 25022942, 25099510, 28717674, 28459125
	0.556
	0.508
	26
	0
	Absent
	Absent
	Pathogenic
PS3, PM1, PM2, PP2, PP4, PP5 

	24
	c.458G>T p.(Arg153Leu)
	Missense
	Exon 5
	IC loop (TM4-TM5)
	Unknown
	Pathogenic
(1★ ClinVar)
	PMID: 9335548, 17718830, 28018440, 29655203
	0.924
	0.961
	33
	0.02
	Absent
	Absent
	Pathogenic
PS1, PS3, PM1, PM2, PM5, PP2, PP3, PP4, PP5

	27
	c.286A>G p.(Met96Val)
	Missense
	Exon 3
	TM3
	Familial (Pat)
	Pathogenic
(1★ ClinVar)
	PMID: 20129935, 26598494, 30588498, 24847886, 34305802, 26986070
	0.822
	0.374
	24.6
	0.02
	2/1,600,930 (European Finnish)
	Absent
	Pathogenic
PS3, PM1, PM2, PP2, PP4, PP5, PM5

	29
	c.940G>A p.(Gly314Ser)
	Missense
	Exon 8
	TM8
	Unknown
	Pathogenic
(2★ ClinVar)
	PMID: 18451999
	0.888
	0.803
	32
	0
	Absent
	Absent
	Pathogenic
PS3, PM1, PM2, PP2, PP3, PP4, PP5

	Mixed phenotype (seizure and movement disorder)

	1
	Whole Gene Deletion (1p34.2-p34.1)
	Chromosomal deletion
	All exons
	Whole gene
	Unknown
	Pathogenic
	—
	N/A
	N/A
	N/A
	N/A
	Absent (CNV databases)
	Absent
	Pathogenic
PVS1, PM2, PP4

	3
	c.680-11G>A
	Intronic (in-frame insertion)
	Intron 5
	IC loop (TM6-TM7)
	Familial
	Pathogenic
(2★ ClinVar)
	PMID: 28717674, 26193382, 19798636, 25982116, 33726816, 31440721
	N/A
	N/A
	N/A
	High (splice-altering)
	Absent
	Absent
	Pathogenic
PS3, PM1, PM2, PP2, PP4, PP5 (Note: PVS1 not applicable — in-frame PPV insertion; not truncating)

	6
	c.975delinsTT p.(Val327Cysfs*54)
	Frameshift
	Exon 8
	TM8
	Unknown
	Not in ClinVar
	Not previously reported in literature
	N/A
	N/A
	N/A
	N/A
	Absent
	Absent
	Pathogenic
PVS1, PM2, PP4

	22
	c.1126G>C p.(Val376Leu)
	Missense
	Exon 9
	TM10
	Unknown
	Not in ClinVar
	Not previously reported in literature
	0.531
	0.923
	24.8
	0
	Absent
	Absent
	Likely Pathogenic
PM1, PM2, PP2, PP4 

	30
	c.34C>T p.(Leu12Phe)
	Missense
	Exon 1
	TM1
	Familial
	Not in ClinVar
	PMID: 28556183
	0.733
	0.803
	26.8
	0
	Absent
	Absent
	Likely Pathogenic
PM1, PM2, PP1, PP2, PP3, PP4, PP5

	Seizure predominant

	7
	c.97dup p.(Ile33Asnfs*56)
	Frameshift
	Exon 1 / Exon 2
	TM1
	Unknown
	Not in ClinVar
	Not previously reported in literature
	N/A
	N/A
	N/A
	N/A
	Absent
	Absent
	Pathogenic
PVS1, PM2, PP4

	8
	c.616_623del p.(Phe206Argfs*28)
	Frameshift
	Exon 6
	TM6
	Unknown
	Not in ClinVar
	Not previously reported in literature
	N/A
	N/A
	N/A
	N/A
	Absent
	Absent
	Pathogenic
PVS1, PM2, PP4

	10
	c.971C>T p.(Ser324Leu)
	Missense
	Exon 8
	TM8 (pore-lining)
	Unknown
	Pathogenic (2★ ClinVar)
	PMID: 19798636
	0.933
	0.898
	33
	0
	1/1,612,706 (European non-Finnish)
	Absent
	Pathogenic
PS3, PM1, PM2, PP2, PP3, PP4, PP5

	20
	c.457C>T p.(Arg153Cys)
	Missense
	Exon 5
	IC loop (TM4-TM5)
	Familial
	Pathogenic
(1★ ClinVar)
	PMID: 12325075, 23020937, 23106342, 25564316, 28556183, 29655203, 31487502
	0.884
	0.970
	31
	0.05
	1/1,613,226 (European Finnish)
	Absent
	Pathogenic
PS1, PM1, PM2, PP2, PP3, PP4, PP5

	26
	c.884C>T p.(Thr295Met)
	Missense
	Exon 7
	EC loop (TM7-TM8)
	Unknown
	Pathogenic (2★ ClinVar)
	PMID: 18552710, 19798636
	0.925
	0.693
	33
	0
	Absent
	Absent
	Pathogenic
PS3, PM1, PM2, PP2, PP3, PP4, PP5



SLC2A1 variants were annotated using the MANE Select transcript NM_006516.4. Protein domain localisation was determined based on published GLUT1 topology models (Deng et al., 2014; Mueckler & Thorens, 2013). ACMG/AMP variant classification was performed in accordance with Richards et al. (2015).
Abbreviations: ACMG, American College of Medical Genetics and Genomics; AMP, Association for Molecular Pathology; AF, allele frequency; EC, extracellular; IC, intracellular; LP, likely pathogenic; N/A, not applicable/not available; P, pathogenic; TM, transmembrane domain; UKBB, UK Biobank; VUS, variant of uncertain significance.

ᵃ REVEL integrates scores from 13 individual tools (MutPred, FATHMM v2.3, VEST 3.0, PolyPhen-2, SIFT, PROVEAN, MutationAssessor, MutationTaster, LRT, GERP++, SiPhy, phyloP, phastCons). Scores range 0–1; higher scores indicate greater likelihood of pathogenicity. Threshold for Likely Pathogenic support: ≥0.7.
ᵇ AlphaMissense (Google DeepMind): scores range 0–1. Classification thresholds: Likely Pathogenic >0.564; Likely Benign <0.34; Ambiguous 0.34–0.564. Applicable to missense variants only.
ᶜ CADD Phred score: scores >20 indicate top 1% most deleterious variants in the human genome. Scores >30 approach the theoretical maximum for likely pathogenic missense variants.
ᵈ SpliceAI: scores range 0–1, interpreted as probability of splice-altering effect. Threshold for strong splicing evidence: ≥0.5. For c.680-11G>A, exact SpliceAI score not available at time of analysis; published functional studies confirm cryptic splice acceptor activation (PMID: 19798636).
ᵉ Allele frequency data from gnomAD v4.1 (genome dataset). Absent = not detected in gnomAD v4.1.
ᶠ Allele frequency data from UK Biobank (UKBB). Absent = not detected in UKBB.

ACMG/AMP criteria applied: PVS1 = null variant (LoF mechanism established); PS1 = same amino acid change as established pathogenic; PS3 = functional studies show damaging effect; PM1 = located in mutational hotspot or critical domain; PM2 = absent or extremely rare in population databases; PM5 = novel missense at codon where different pathogenic missense reported; PP1 = cosegregation with disease; PP2 = missense in gene with low benign missense rate; PP3 = multiple computational tools predict damaging effect; PP4 = phenotype highly specific for gene; PP5 = reputable source reports as pathogenic; 
