




Supplementary Data 1

	Patient ID
	P06
	P07
	P08
	P09
	P010
	P011
	P012

	Gender
	M
	F
	M
	M
	F
	M
	F

	Age of onset(M)
	11
	8
	4
	9
	12
	24
	420

	Family History
	-
	+
	+
	+
	-
	+
	+

	Parental Consanguinity
	+
	+
	+
	+
	
-
	+
	+

	spasticity
	+
	Hypotonia
	+
	+
	Hypotonia
	+
	+

	Muscle Weakness
	+
	+
	+
	+
	+
	+
	+

	Incontinency
	+
	+
	+
	+
	+
	+
	-

	Developmental Delay
	+
	+
	+
	+
	+
	+
	-

	Intellectual Disability
	+
	-
	+
	+
	+
	+
	-

	Swallowing
	N
	N
	Dysphasia
	N
	Dysphasia
	N
	Dysphasia

	Speech
	Few words
	Lack of speech
	Lack of speech
	N
	Lack of speech
	N
	Few words

	Seizures
	-
	-
	+
	+
	-
	+
	-

	Ambulation
	Wheelchair
	Assisted
	Wheelchair
	Wheelchair
	assisted
	Wheelchair
	Wheelchair

	MRI Findings
	N
	Hypomyelination
	Dysgenesis of corpus callosum and cerebellar vermis,brain atrophy
	N
	NA
	NA


	NA

	Additional clinical
features
	autistic feature
	developmental regression
	Hypospadias & micropenis
	-
	-
	-
	-

	Disease Subtype
	SPG86
	SPG86
	SPG63
	SPG50
	SPG50
	SPG26
	SPG76

	Gene
	ABHD16A
	ABHD16A
	AMPD2
	AP4M1
	AP4M1
	B4GALNT1
	CAPN1

	Nucleic acid alteration
	c.1448-1G>A
	Deletion of exon 10 65bp
	c.1003C>T
	c.902_903del
	c.902_903del
	c.1293_1308del
	c.1697T>A

	Amino acid alteration
	-
	-
	p.Gln335*
	p.Ser301CysfsTer19
	p.Ser301CysfsTer19
	p.Asp433fs
	p.Leu566*

	Zygosity
	HOM
	HOM
	HOM
	HOM
	HET(In compound
heterozygote)
	HOM
	HOM

	Transcript
	NM_021160.3
	NM_021160
	NM_001368809.2
	NM_004722.4
	NM_004722.4
	NM_001478.5
	NM_005186.4

	Inheritance pattern
	AR
	AR
	AR
	AR
	AR
	AR
	AR

	ACMG Classification
	VUS
	LP
	VUS
	LP
	LP
	LP
	LP

	Affected Domain
	Catalitic abhydrolase1& BioH &PldB-like
	Alpha/beta hydrolase
	Catalytic
	Mu homology
	Mu homology
	Glycosyltransferase 2-like
	C2L

	Accession number
	SCV007114081.2
	SCV007126652.1
	SCV007114163.2
	SCV007122084.1
	SCV007122084.1
	SCV007122089.1
	SCV007122127.1


Table 1. Demographic, Genotypic, and Phenotypic Details of Patients Harboring Novel Variants


	Table 1. (continued)

	Patient ID
	P013
	P014
	P015
	P016
	P017
	P018
	P019

	Gender
	F
	M
	F
	M
	F
	M
	F

	Age of onset(M)
	24
	12
	120
	12
	10
	192
	300

	Family History
	+
	+
	+
	+
	-
	-
	-

	Parental Consanguinity
	+
	+
	+
	+
	+
	+
	+

	spasticity
	+
	+
	+
	+
	+
	+
	+

	Muscle Weakness
	+
	-
	+
	-
	+
	+
	+

	Incontinency
	+
	-
	-
	-
	-
	-
	-

	Developmental Delay
	-
	+
	-
	+
	+
	-
	+

	Intellectual Disability
	+
	+
	-
	+
	+
	-
	-

	Swallowing
	N
	Dysphasia
	N
	N
	Dysphasia
	N
	N

	Speech
	N
	Lack of speech
	N
	Lack of speech
	Few words
	N
	N

	Seizures
	+
	-
	-
	+
	+
	-
	-

	Ambulation
	Wheelchair
	Wheelchair
	assisted
	assisted
	Wheelchair
	assisted
	Mild impairment

	MRI Findings
	NA
	N
	NA
	NA
	N
	N
	NA

	Additional clinical
features
	-
	developmental regression
	-
	-
	-
	Lower Limb Tremor
	-

	Disease Subtype
	SPG73
	SPG56
	SPG5A
	SPG62
	SPG18B
	SPG18B
	SPG35

	Gene
	CPT1C
	CYP2U1
	CYP7B1
	ERLIN1
	ERLIN2
	ERLIN2
	FA2H

	Nucleic acid alteration
	c.733C>T
	c.209G>C
	c.361-364del
	c.273del
	c.819+2T>C
	c.969_973del
	c.631C>G

	Amino acid alteration
	p.Arg245*
	p.Gly50Ala
	p.Lys121His fs*13
	p.Ile91MetfsTer16
	-
	p.Ser324Trpfs*5
	p.Pro211Ala

	Zygosity
	HET
	HOM
	HOM
	HOM
	HOM
	HOM
	HOM

	Transcript
	NM_001199753.2
	NM-183075.3
	NM_004820.5
	NM_006459.4
	NM_007175.8
	NM_007175.8
	NM_024306.5

	Inheritance pattern
	AD
	AR
	AR
	AR
	AR
	AR
	AR

	ACMG Classification
	LP
	VUS
	LP
	LP
	LP
	LP
	VUS

	Affected Domain
	Catalytic


	Cytochrome P450
	Cytochrome P450
	SPFH
	Oligomerization domain
	C terminal
	-

	Accession number
	SCV007122128.1
	SCV007124770.1
	SCV007124779.1
	SCV007122132.1
	SCV007122133.1
	SCV007127593.1
	SCV007122135.1










	
	
	
	Table 1. (continued)
	
	
	
	

	Patient ID
	P020
	P021
	P022
	P023
	P024
	P025
	P026

	Gender
	M
	M
	F
	M
	M
	F
	M

	Age of onset(M)
	48
	0
	18
	48
	9
	0
	432

	Family History
	-
	-
	-
	+
	-
	+
	-

	Parental Consanguinity
	+
	+
	+
	+
	+
	+
	-

	spasticity
	+
	Hypotonia
	Hypotonia
	+
	Hypotonia
	+
	+

	Muscle Weakness
	+
	NA
	-
	+
	-
	+
	+

	Incontinency
	-
	NA
	-
	-
	+
	+
	-

	Developmental Delay
	+
	+
	+
	NA
	+
	-
	-

	Intellectual Disability
	-
	NA
	-
	+
	+
	+
	-

	Swallowing
	N
	N
	N
	N
	N
	N
	N

	Speech
	N
	Lack of speech
	N
	Lack of speech
	Lack of speech
	Lack of speech
	N

	Seizures
	-
	+
	-
	+
	-
	-
	-

	Ambulation
	Assisted
	wheelchair
	Assisted
	Assisted
	wheelchair
	wheelchair
	Assisted

	MRI Findings
	N
	NA
	N
	NA
	Cerebellar atrophy
	NA
	NA

	Additional clinical
features
	-
	-
	-
	-
	Unilateral Strabismus
	Scoliosis
	-

	Disease Subtype
	SPG35
	SPG and psychomotor retardation whit or without seizures
	SPG and psychomotor retardation whit or without seizures
	SPG83
	SPG30
	SPG84
	SPG4

	Gene
	FA2H
	HACE1
	HACE1
	HPDL
	KIF1A
	PI4KA
	SPAST

	Nucleic acid alteration
	c.129C>A
	c.125A>C
	c.2287G>C
	c.727C>T
	c.505A>T
	c.4747G>A
	c.1685G>C

	Amino acid alteration
	p.His43Gln
	p.Gln42Pro
	P.GlY763Arg
	p.Gln243*
	p.Arg169Trp
	p.Val1583Ile
	p.Arg562Pro

	Zygosity
	HOM
	HOM
	HOM
	HOM
	HET
	HOM
	HET

	Transcript
	NM_024306.5
	NM_020771.4
	NM-020771.4
	NM_032756.4
	NM_001244008.2
	NM_058004.4
	NM_014946.4

	Inheritance pattern
	AR
	AR
	AR
	AR
	AD
	AR
	AD

	ACMG Classification
	VUS
	VUS
	LP
	LP
	LP
	VUS
	LP

	Affected Domain
	Cytochrome b5
	N terminal
	M
	VOC domain
	Motor domain
	-
	AAA ATPase

	Accession number
	SCV007124773.1
	SCV007124774.1
	SCV007124775.1
	SCV007122136.1
	SCV007124776.1
	SCV007122143.1
	SCV007122161.1











	
	
	Table 1. (continued)
	
	

	Patient ID
	P027
	P028
	P029
	P030

	Gender
	M
	F
	M
	M

	Age of onset(M)
	7
	72
	36
	36

	Family History
	-
	+
	-
	-

	Parental Consanguinity
	+
	+
	+
	-

	spasticity
	+
	+
	+
	-

	Muscle Weakness
	+
	+
	+
	-

	Incontinency
	+
	-
	-
	+

	Developmental Delay
	+
	-
	+
	-

	Intellectual Disability
	+
	-
	-
	+

	Swallowing
	Dysphasia
	Dysphasia
	N
	N

	Speech
	Lack of speech
	N
	Few words
	Lack of speech

	Seizures
	+
	-
	-
	+

	Ambulation
	wheelchair
	assisted
	Independent
	Independent

	MRI Findings
	NA
	N
	NA
	NA

	Additional clinical
features
	-
	Scoliosis
	-
	Autistic feature

	Disease Subtype
	SPG49
	SPG49
	SPG8
	SPG 2

	Gene
	TECPR2
	TECPR2
	WASHC5
	PLP1

	Nucleic acid alteration
	c.3064C>T
	c.917A>G
	c.3058_3064del
	c.322A>C

	Amino acid alteration
	p.His1022Tyr

	p.Glu306Gly
	p.Ala1020Phefs Ter5
	p.Ile108Leu

	Zygosity
	HOM
	HOM
	HET
	HEMI

	Transcript
	NM_014844.5
	NM_014844.5
	NM-014846.4
	NM_000533.5

	Inheritance pattern
	AR
	AR
	AD
	XLR

	ACMG Classification
	VUS
	VUS
	LP
	VUS

	Affected Domain
	Tecrp2
	WD6
	Spectrin-repeat domain
	-

	Accession number
	SCV007124740.1
	SCV007124741.1
	SCV007124777.1
	SCV007124754.1


[bookmark: _Hlk205574735]Table1. M-male, F-female, N-normal, NA- not available, HOM-homozygote, HET-heterozygote, HEMI-hemizygote, AD— autosomal dominant, AR-autosomal  recessive,    XLR- X linked recessive, LP- likely pathogen, VUS- variant of uncertain significance.


Table 2. Demographic, Genotypic, and Phenotypic Details of Patients Harboring Reported Variants
	Patient ID
	P031
	P032
	P033
	P34
	P010
	P035
	P036

	Gender
	M
	M
	M
	M
	F
	F
	M

	Age of onset(M)
	6
	9
	0
	12
	12
	24
	24

	Family History
	-
	-
	-
	+
	-
	-
	-

	Parental Consanguinity
	+
	+
	+
	+
	-
	+
	-

	spasticity
	+
	+
	+
	Hypotonia
	Hypotonia
	+
	+

	Muscle Weakness
	+
	-
	+
	+
	+
	+
	+

	Incontinency
	+
	+
	+
	+
	+
	+
	-

	Developmental Delay
	+
	+
	+
	+
	+
	+
	-

	Intellectual Disability
	+
	+
	+
	+
	+
	+
	-

	Swallowing
	N
	N
	N
	N
	Dysphasia
	Dysphasia
	N

	Speech
	Lack of speech
	Lack of speech
	Few words
	Few words
	Lack of speech
	Few words
	N

	Seizures
	-
	+
	+
	+
	-
	+
	-

	Ambulation
	Wheelchair
	Wheelchair
	Wheelchair
	Wheelchair
	Assisted
	Assisted
	Wheelchair

	MRI Findings
	Ventriculomegaly
	Brain atrophy
	NA
	NA
	NA
	Brain atrophy
	NA

	Disease Subtype
	SPG47
	SPG47
	SPG47
	SPG50
	SPG50
	SPG52
	SPG3A

	Gene
	AP4B1
	AP4B1
	AP4B1
	AP4M1
	AP4M1
	AP4S1
	ATL1

	Nucleic acid alteration
	c.1345A>T
	c.304C>T
	c.304C>T
	c.952C>T
	c.1317G>A
	c.289C>T
	c.829G>C

	Amino acid alteration
	p.Arg281*
	p.Arg102*
	p.Arg102*
	p.Arg318*
	p.Trp439*
	p.Arg97*
	p.Ala277Pro

	Zygosity
	HOM
	HOM
	HOM
	HOM
	HET(in compound het)
	HOM
	HET

	Transcript
	NM_001253852.3
	NM_001253852.3
	NM_001253852.3
	NM_004722.4
	NM_004722.4
	NM_001128126.3
	NM_015915.5

	Inheritance pattern
	AR
	AR
	AR
	AR
	AR
	AR
	AD

	ACMG Classification
	P
	P
	P
	P
	LP
	P
	LP

	Accession number
	SCV007114190.1
	SCV007114204.1
	SCV007114204.1
	SCV007114236.1
	SCV007121241.1
	SCV007122087.1
	SCV007124769.1



	Table 2. (continued)

	Patient ID
	P037
	P038
	P039
	P040
	P041
	P042
	P043

	Gender
	M
	M
	M
	F
	M
	F
	M

	Age of onset(M)
	24
	6
	24
	24
	12
	8
	30

	Family History
	Adopted
	-
	+
	-
	-
	-
	-

	Parental Consanguinity
	?
	+
	+
	+
	+
	+
	+

	spasticity
	+
	+
	+
	+
	Hypotonia
	+
	+

	Muscle Weakness
	-
	+
	+
	+
	+
	-
	+

	Incontinency
	-
	-
	-
	-
	NA
	-
	-

	Developmental Delay
	-
	+
	+
	+
	+
	+
	-

	Intellectual Disability
	-
	+
	+
	-
	NA
	+
	+

	Swallowing
	N
	Dysphasia
	N
	Dysphasia
	Dysphasia
	Dysphasia
	N

	Speech
	N
	Lack of speech
	Lack of speech
	Few words
	Lack of speech
	Lack of speech
	N

	Seizures
	-
	+
	+
	-
	-
	-
	+

	Ambulation
	Assisted
	Mild impairment
	Mild impairment
	wheelchair
	wheelchair
	Mild impairment
	Mild impairment

	MRI Findings
	N
	Brain atrophy
	NA
	NA
	NA
	NA
	N

	Disease Subtype
	SPG3A
	SPG26
	SPG26
	SPG56
	SPG56
	SPG54
	SPG54

	Gene
	ATL1
	B4GALNT1
	B4GALNT1
	CYP2U1
	CYP2U1
	DDHD2
	DDHD2

	Nucleic acid alteration
	c.742G>A
	c.1322C>A
	c.1322C>A
	c.947A>T
	c.1462C>T
	c.1796A>G
	c.856C>T

	Amino acid alteration
	p.Glu248Lys
	p.Ala441Glu
	p.Ala441Glu
	p.Asp316Val
	p.Arg488TrP
	p.Lys599Arg
	p.Gln286*

	Zygosity
	HET
	HOM
	HOM
	HOM
	HOM
	HOM
	HOM

	Transcript
	NM- 015915.5
	NM-001478.5
	NM-001478.5
	NM_183075.3
	NM-183075.3
	NM_015214.3
	NM_015214.3

	Inheritance pattern
	AD
	AR
	AR
	AR
	AR
	AR
	AR

	ACMG Classification
	VUS
	LP
	LP
	P
	P
	VUS
	P

	Accession number
	SCV007124772.1
	SCV007122088.1
	SCV007122088.1
	SCV007124771.1
	SCV007124765.1
	SCV007122129.1
	SCV007122130.1



	Table 2. (continued)

	Patient ID
	P044
	P045
	P046
	P047
	P048
	P049
	P050

	Gender
	M
	F
	M
	M
	M
	F
	M

	Age of onset(M)
	36
	36
	48
	84
	240
	204
	36

	Family History
	-
	-
	-
	-
	-
	-
	-

	Parental Consanguinity
	+
	+
	-
	-
	-
	+
	+

	spasticity
	+
	+
	+
	+
	+
	+
	+

	Muscle Weakness
	+
	+
	+
	+
	+
	-
	+

	Incontinency
	-
	-
	+
	+
	-
	-
	-

	Developmental Delay
	+
	-
	+
	-
	-
	+
	-

	Intellectual Disability
	+
	-
	+
	-
	-
	-
	-

	Swallowing
	Dysphasia
	N
	N
	Dysphasia
	N
	Dysphasia
	N

	Speech
	Few words
	N
	N
	N
	N
	N
	N

	Seizures
	-
	-
	+
	-
	-
	-
	-

	Ambulation
	Mild impairment
	assisted
	Independent
	assisted
	Independent
	assisted
	Mild impairment

	MRI Findings
	Leukodystrophy
	NA
	NA
	NA
	N
	NA
	N

	Disease Subtype
	SPG64
	SPG35
	SPG30
	SPG10
	SPG6
	SPG84
	SPG12

	Gene
	ENTPD1
	FA2H
	KIF1A
	KIF5A
	NIPA1
	PI4KA
	RTN2

	Nucleic acid alteration
	c.1109T>A
	c.704G>A
	c.646C>T
	c.587C>T
	c.316G>A
	c.3G>A
	c.938dupC

	Amino acid alteration
	p.Leu370*
	p.Arg235His
	p.Arg216Cys
	p.Thr196Ile
	p.Gly106Arg
	p.Met1?
	p.Thr314fs

	Zygosity
	HOM
	HOM
	HET
	HET
	HET
	HOM
	HET

	Transcript
	NM_001776.6
	NM_024306.5
	NM_001244008.2
	NM_004984.4
	NM_144599.5
	NM_058004.4
	NM_005619.5

	Inheritance pattern
	AR
	AR
	AD
	AD
	AD
	AR
	AD

	ACMG Classification
	P
	LP
	P
	VUS
	P
	VUS
	P

	Accession number
	SCV007122131.1
	SCV007127594.1
	SCV007122139.1
	SCV007122141.1
	SCV007122142.1
	SCV007122144.1
	SCV000784522.3



	Table 2. (continued)

	Patient ID
	P051
	P052
	P053
	P054
	P055
	P056
	PO57

	Gender
	F
	F
	M
	F
	M
	M
	M

	Age of onset(M)
	36
	36
	300
	480
	420
	324
	24

	Family History
	-
	-
	+
	F
	-
	+
	+

	Parental Consanguinity
	+
	+
	-
	+
	-
	-
	+

	spasticity
	+
	+
	+
	-
	+
	+
	+

	Muscle Weakness
	+
	+
	+
	+
	+
	+
	+

	Incontinency
	N
	+
	+
	-
	+
	-
	-

	Developmental Delay
	-
	-
	-
	-
	-
	-
	-

	Intellectual Disability
	-
	-
	-
	-
	-
	+
	+

	Swallowing
	N
	N
	N
	N
	N
	N
	Dysphasia

	Speech
	N
	N
	N
	N
	N
	N
	Lack of speech

	Seizures
	-
	-
	-
	-
	-
	+
	-

	Ambulation
	Independent
	Assisted
	Assisted
	Assisted
	Wheelchair
	
	Mild impairment

	MRI Findings
	NA
	NA
	NA
	N
	N
	NA
	N

	Disease Subtype
	SPG85
	SPG85
	SPG4
	SPG4
	SPG7
	SPG7
	SPG79B

	Gene
	RNF170

	RNF170
	SPAST
	SPAST
	SPG7
	SPG7
	UCHL1

	Nucleic acid alteration
	c.304T>C
	c.304T>C
	c.1390G>A
	c.1495C>T
	c.233T>A
	c.1529C>T
	c.629_631del

	Amino acid alteration
	p.Cys102Arg
	p.Cys102Arg
	p.Glu464Lys
	p.Arg499Cys
	p.Leu78*
	p.Ala510Val
	p.Gly210del

	Zygosity
	HOM
	HOM
	HET
	HET
	HET
	HET
	HOM

	Transcript
	NM-030954.4
	NM-030954.4
	NM_014946.4
	NM_014946.4
	NM_003119.4
	NM_003119.4
	NM_004181.5

	Inheritance pattern
	AR
	AR
	AD
	AD
	AD
	AD
	AR

	ACMG Classification
	P
	P
	P
	P
	P
	LP
	LP

	[bookmark: _Hlk218283783]Accession number
	SCV000930369.1
	SCV000930369.1
	SCV007122149.1
	SCV007122158.1
	SCV000930176.2
	[bookmark: _Hlk218283946]SCV007124739.1
	[bookmark: _Hlk218283956]SCV007124742.1


 


	Table 2. (continued)

	Patient ID
	P058
	P059
	PO60

	Gender
	F
	M
	F

	Age of onset(M)
	336
	132
	5

	Family History
	-
	+
	+

	Parental Consanguinity
	+
	+
	+

	spasticity
	-
	+
	+

	Muscle Weakness
	+
	-
	+

	Incontinency
	+
	-
	+

	Developmental Delay
	-
	-
	+

	Intellectual Disability
	-
	-
	-

	Swallowing
	N
	N
	N

	Speech
	N
	N
	N

	Seizures
	+
	-
	-

	Ambulation
	Assisted
	Assisted
	Wheelchair

	MRI Findings
	NA
	NA
	N

	Disease Subtype
	SPG8
	SPG15
	SPG15

	Gene
	WASHC5
	ZFYVE26
	ZFYVE26

	Nucleic acid alteration
	c.1642A>G
	c.961A>T
	c.4402G>A

	Amino acid alteration
	p.Met548Val
	p.Lys321*
	p.Val1468Met

	Zygosity
	HET
	HOM
	HOM

	Transcript
	NM_014846.4
	NM_015346.4
	NM_015346

	Inheritance pattern
	AD
	AR
	AR

	ACMG Classification
	VUS
	P
	VUS

	Accession number
	[bookmark: _Hlk218284014]SCV007124752.1
	[bookmark: _Hlk218284028]SCV007124753.1
	[bookmark: _Hlk218284038]SCV000784477.3


Table2. M-male, F-female, N-normal, NA- not available, HOM-homozygote, HET-heterozygote, HEMI-hemizygote, AD— autosomal dominant, AR-autosomal recessive, XLR- X linked recessive, LP- likely pathogen, VUS- variant of uncertain significance.






