Table S3. Distribution of Patients by Genotype and Neuroimaging Group
	Gene
	Total No.
	Key Clinical Findings 
(Phenotype & Severity)
	Neuroimaging Group
 [No. (%)]
	Spearman’s ρ*
	P
	Characteristic Clinical-Imaging Association Pattern

	
	
	
	Group 1
	Group 2
	Group 3
	
	
	

	POMGNT1
	12
	• MEB (9/12): All Type A.
• LGMD (1/12): Type C.
• CMD-MR (2/12): Type B.
	10 (83.3%)
	1 (8.3%)
	1 (8.3%)
	0.817**
	0.0012
	High consistency with a clear spectrum: Severe MEB strictly corresponded to Group 1, and mild LGMD to Group 3. CMD-MR showed variability (Groups 1 & 2).

	[bookmark: _GoBack]ISPD
	7
	• MEB (2/7): Type A.
• CMD (3/7): Type B.
• CMD-MR (2/7): Type B.

	3 (42.9%)
	4 (57.1%)
	0
(0%)
	0.091
	0.8457
	The presence and severity of intellectual disability (ID) were key factors. Severe ID (language assessment classified as A or B) was associated with Group 1, while milder ID (language assessment classified as C) was associated with Group 2.

	FKRP
	5
	• CMD (1/5): Type B.
• CMD-MR (2/5): Type B.
• LGMD (2/5): Type C.
	1 (20.0%)
	1 (20.0%)
	3 (60.0%)
	0.395
	0.5101
	Broad phenotypic heterogeneity. The same clinical phenotype was distributed across different imaging groups.

	POMT1
	6
	• WWS (1/6): Type A.
• CMD-MR (4/6): Type B.
• LGMD-MR(1/6): Type C.
	0 
(0%)
	3 (50.0%)
	3 (50.0%)
	0.577
	0.2302
	Functional-structural dissociation. All patients had ID, yet imaging findings were relatively mild. Notably, the most severe clinical phenotype (WWS) was in Group 2.

	FKTN
	4
	•FCMD (3/4): Type A.
•LGMD-MR (1/4): Type C.
	3 (75.0%)
	0 
(0%)
	1 (25.0%)
	1.00**
	<0.0001
	Bipolar, perfect consistency. Severe FCMD perfectly matched Group 1; mild LGMD-MR matched Group 3.

	B3GALNT2
	2
	• Both cases:MEB, Type A (severe).
	2 (100%)
	0
(0%)
	0 
(0%)
	N/A
	
	The severe phenotype was strictly associated with Group 1.

	POMT2
	2
	• Both cases had intellectual disability.
	0 (0%)
	0 (0%)
	2 (100%)
	N/A
	
	ID with mild imaging changes. Both cases had ID but were in Group 3.

	Total
	38
	Key Clinical Findings (Phenotype & Severity)
	19 (50.0%)
	9 (23.7%)
	10 (26.3%)
	0.756**
	<0.0001
	


Table Notes:
Neuroimaging Groups: Group 1: Most severe brain structural abnormalities; Group 2: Intermediate abnormalities; Group 3: Mildest/minimal abnormalities.
Clinical Severity Types: Type A (most severe), Type B (intermediate), Type C (mildest)
Abbreviations: CMD: Congenital Muscular Dystrophy; LGMD: Limb-Girdle Muscular Dystrophy; MEB: Muscle-Eye-Brain disease; WWS: Walker-Warburg Syndrome; FCMD: Fukuyama CMD; CMD, congenital muscular dystrophy without mental retardation; CMD-MR, congenital muscular dystrophy with mental retardation, LGMD, limb-girdle muscular dystrophy without mental retardation; LGMD-MR, limb-girdle muscular dystrophy with mental retardation; ID: Intellectual Disability.


