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INTRUDUCTION

Pseudodeficiency is well recognized phenomenon of lysosomal storage disorders (LSD), which refers to reduced enzyme
activity in vitro due to decreased specificity toward an artificial substrate used in laboratory assays. More recently,
pseudodeficiency is also known as a true partial reduction of enzyme activity but not to a level that results in disease-causing
accumulation of substrates that are used as biomarkers. Genetic sequencing and evaluation of biomarkers are important in
further clarifying pseudodeficiency from actual disease. Genetic and biochemical profile of pseudodeficiency in four LSDs,
Pompe disease, Krabbe disease, Mucopolysaccharidosis type | (MPS 1), and Fabry disease, are investigated in this study. Cases
of newborn screening referral and single gene testing for clinical suspicion are included in this cohort.

METHODS

Genetic testing and analyses of four LSD-related genes, GAA (Pompe disease), GALC (Krabbe disease), IDUA (MPS |) and GLA
(Fabry disease), were performed respectively in individuals. The targeted gene exons and flacking regions were enriched from
genomic DNA and sequenced using next-generation sequencing. Thirteen well recognized pseudodeficiency (PD) alleles of
four genes (Table 1), as well as pathogenic/likely pathogenic (P/LP) variants and variants of uncertain significance (VUS) were
reported in all the cases of this cohort. Enzyme activity for GAA, GALC, IDUA and GLA was determined by LC-MS/MS assay.
Biomarkers for Krabbe disease (Psychosine), MPS | (GAGs) and Fabry disease (Lyso-GB3) were also analyzed by LC-MS/MS
based assay.

Table 1: Common pseudodeficiency alleles of four LSD-related genes

Pompe disease GAA NM_000152.3 c.271G>A (p.Asp91Asn) 2.049 3.291 in European (non-Finnish)
€.664G>A (p.Val222Met) 0.06931 0.5393 in South Asian
c.1726G>A (p.Gly576Ser) 1.700 14.27 in East Asian
c.2065G>A (p.Glu689Lys) 5.524 23.55 in East Asian
c.[1726G>A;2065G>A]

(p.[Gly576Ser;Glu689Lys])

Krabbe disease GALC NM_000153.4 c.550C>T (p.Argl184Cys) 4.183 6.993 in European (Finnish)
c.742G>A (p.Asp248Asn) 12.56 15.71 in European (Finnish)
c.1685T>C (p.lle562Thr) 43.90 60.55 in African/African American

Mucopolysaccharidosis type | IDUA NM_000203.5 c.235G>A (p.Ala79Thr) 0.3083 3.141 in African/African American
€.246C>G (p.His82GIn) 0.2906 0.4769 in European (non-Finnish)
C.667G>A (p.Asp223Asn) 0.05247 0.5652 in African/African American
c.965T>A (p.Val322Glu) 0.09359 0.8796 in African/African American

Fabry disease GLA NM_000169.2 c.937G>T (p.Asp313Tyr) 0.3040 0.6915 in Ashkenazi Jewish

RESULTS AND DISCUSSION

Pseudodeficiency alleles in autosomal recessive LSD-related genes

The genetic profile of the three common autosomal recessive LSD-related genes was categorized. Combinations of the
detected pseudodeficiency alleles and different types of molecular diagnostic findings (potential-diagnostic/diagnostic and
non-diagnostic) were investigated. Potential-diagnostic/diagnostic cases are defined as the identification of at least two
alleles of P/LP and/or VUS variants. Non-diagnostic cases include non-detection of the P/LP/VUS variant, and carrier status
with only one allele of identified P/LP/VUS variant. Comparing these three genes, the detection rate of pseudodeficiency
alleles is much higher in the GALC and IDUA cases than the GAA cases; while the potential-diagnostic/diagnostic detection
rate is lower in the GALC and IDUA cases than the GAA cases (Table 2 and Figure 1).

Table 2: The detection rates of pseudodeficiency (PD) alleles and potential-diagnostic/diagnostic cases in autosomal recessive
LSD-related genes

23.3% (363/1555)
9.5% (38/401)
8.1% (145/1791)

GAA 41.1% (639/1553)
GALC  95.5% (383/401)
IDUA 82.3% (1474/1791)

Figure 1: Percentages of the cases with combination of detected pseudodeficiency (PD) alleles and different types of
diagnostic findings in autosomal recessive LSD-related genes
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Pseudodeficiency allele in X-linked LSD-related gene

In the GLA gene testing cases, the detection rate of potential-diagnostic/diagnostic variants is higher in male than in female
(Figure 2). The p.Asp313Tyr (D313Y) variant is currently the only well studied potential pseudodeficiency allele in the X-linked
GLA gene, however the clinical consequence of this variant in the adult-onset neurological conditions is debatable. The
detection rate of the GLA p.Asp313Tyr variant is 0.9% (7/812 cases, Figure 2). Only in one female individual amongst seven
p.Asp313Tyr positive cases, another likely pathogenic variant was also identified.

Figure 2: The detection rates of different types of diagnostic findings and D313Y in GLA cases
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Biochemical profile of pseudodeficiency in four LSDs

Table 3: Normal ranges of enzyme activities and biomarkers in four LSDs

Acid alpha-glucosidase >2.10
Krabbe disease GALC Galactocerebrosidase > 0.55

Pompe disease GAA
Psychosine (normal £ 1.50 nM)
Glycosaminoglycans (GAGS)
Lyso-GB3 (normal £1.11 ng/ml)

Alpha L-iduronidase >1.80
Alpha-galactosidase >1.10

Mucopolysaccharidosis type | IDUA
Fabry disease GLA

In the instances where enzyme activity and biomarker analysis were performed, none of the cases with pseudodeficiency
alleles had an enzyme activity within the normal range, however biomarkers helped in differentiating the cases with
pseudodeficiency alleles from the disease cases. Psychosine was significantly elevated in 100% of the cases with pathogenic
GALC alleles. Out of 401 total cases, two cases with a pathogenic GALC allele and a pseudodeficiency allele had psychosine
elevated along with deficient enzyme activity. GAGs were elevated in 100% of cases with pathogenic IDUA alleles. Out of
1791 total cases, 18 cases with pseudodeficiency alleles had elevated GAGs. Lyso-GB3 was elevated in 100% of cases with
pathogenic GLA alleles.

CONCLUSION

These studies of correlation between genomic variants, enzyme activities and biomarkers can help to more accurately rule out false-positive cases caused by pseudodeficiency, especially in the newborn screening setting. The
results may also help to further understand the ultimate clinical consequences of currently defined pseudodeficiency alleles, especially in late-onset LSD-related conditions. Since the enzyme activity levels in cases with pseudodeficiency alleles are
indistinguishable from disease cases, incorporating biomarker analysis will substantially optimize laboratory analysis pipeline and reduce the burden on the laboratory and clinical management.
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Table 1 PD

				Table 1 Common pseudodeficiency alleles of four genes



				Pseudodeficiency allele				Disorder		Gene		Reference Transcript		Variant		Global MAF % (gnomAD v2.1.1)		Highest MAF % (gnomAD v2.1.1)

				GAA c.271G>A(p.Asp91Asn)				Pompe disease		GAA		NM_000152.3		c.271G>A (p.Asp91Asn)		2.049		3.291 in European (non-Finnish)

				GAA c.664G>A(p.Val222Met)										c.664G>A (p.Val222Met)		0.06931		0.5393 in South Asian

				GAA c.1726G>A(p.Gly576Ser)										c.1726G>A (p.Gly576Ser)		1.700		14.27 in East Asian

				GAA c.2065G>A(p.Glu689Lys)										c.2065G>A (p.Glu689Lys)		5.524		23.55 in East Asian

				GAA c.[1726G>A;2065G>A](p.[Gly576Ser;Glu689Lys])										c.[1726G>A;2065G>A] 
(p.[Gly576Ser;Glu689Lys])



				GALC c.550C>T(p.Arg184Cys)				Krabbe disease		GALC		NM_000153.4		c.550C>T (p.Arg184Cys)		4.183		6.993 in European (Finnish)

				GALC c.742G>A(p.Asp248Asn)										c.742G>A (p.Asp248Asn)		12.56		15.71 in European (Finnish)

				GALC c.1685T>C(p.Ile562Thr)										c.1685T>C (p.Ile562Thr)		43.90		60.55 in African/African American



				IDUA c.235G>A(p.Ala79Thr)				Mucopolysaccharidosis
type I		IDUA			NM_000203.5		c.235G>A (p.Ala79Thr)		0.3083		3.141 in African/African American

				IDUA c.246C>G(p.His82Gln)										c.246C>G (p.His82Gln)		0.2906		0.4769 in European (non-Finnish)

				IDUA c.667G>A(p.Asp223Asn)										c.667G>A (p.Asp223Asn)		0.05247		0.5652 in African/African American

				IDUA c.965T>A(p.Val322Glu)										c.965T>A (p.Val322Glu)		0.09359		0.8796 in African/African American



				GLA c.937G>T(p.Asp313Tyr)				Fabry disease		GLA		NM_000169.2		c.937G>T (p.Asp313Tyr)		0.3040		0.6915 in Ashkenazi Jewish

								#4F0B7B

								Disorder		Gene		Reference Transcript		Variant		Global MAF % (gnomAD v2.1.1)		Highest MAF % (gnomAD v2.1.1)

								Pompe disease		GAA		NM_000152.3		c.271G>A (p.Asp91Asn)		2.049		3.291 in European (non-Finnish)

														c.664G>A (p.Val222Met)		0.06931		0.5393 in South Asian

														c.1726G>A (p.Gly576Ser)		1.700		14.27 in East Asian

														c.2065G>A (p.Glu689Lys)		5.524		23.55 in East Asian

														c.[1726G>A;2065G>A] 
(p.[Gly576Ser;Glu689Lys])

								Krabbe disease		GALC		NM_000153.4		c.550C>T (p.Arg184Cys)		4.183		6.993 in European (Finnish)

														c.742G>A (p.Asp248Asn)		12.56		15.71 in European (Finnish)

														c.1685T>C (p.Ile562Thr)		43.90		60.55 in African/African American



								Mucopolysaccharidosis
type I		IDUA			NM_000203.5		c.235G>A (p.Ala79Thr)		0.3083		3.141 in African/African American

														c.246C>G (p.His82Gln)		0.2906		0.4769 in European (non-Finnish)

														c.667G>A (p.Asp223Asn)		0.05247		0.5652 in African/African American

														c.965T>A (p.Val322Glu)		0.09359		0.8796 in African/African American

								Fabry disease		GLA		NM_000169.2		c.937G>T (p.Asp313Tyr)		0.3040		0.6915 in Ashkenazi Jewish





Table 2 rate



				Gene		Cases with detected PD allele(s)		Potential-diagnostic/diagnostic cases 

				GAA		41.1% (639/1553)		23.3% (363/1555)

				GALC		95.5% (383/401)		9.5% (38/401)

				IDUA		82.3% (1474/1791) 		8.1% (145/1791) 

				Gene		Cases with detected PD allele(s)		Potential-diagnostic/diagnostic cases 

				GAA		41.1% (639/1553)		23.3% (363/1555)

				GALC		95.5% (383/401)		9.5% (38/401)

				IDUA		82.3% (1474/1791) 		8.1% (145/1791) 





Table 3 bio



				Disorder		Gene		Enzyme 		Normal enzyme activity range (µmol/L/hr)		Biomarker 

				Pompe disease		GAA		Acid alpha-glucosidase		≥ 2.10 

				Krabbe disease		GALC		Galactocerebrosidase		≥ 0.55 		Psychosine (normal ≤ 1.50 nM) 

				Mucopolysaccharidosis
type I		IDUA		Alpha L-iduronidase		≥ 1.80 		Glycosaminoglycans (GAGs)

				Fabry disease		GLA		Alpha-galactosidase		≥ 1.10 		Lyso-GB3 (normal ≤ 1.11 ng/ml)





Fig GAA Dx counts

														non-diagnostic cases with PD allele(s)		non-diagnostic cases without PD allele		potential-diagnostic/ diagnostic cases with PD allele(s)		potential-diagnostic/ diagnostic cases without PD allele		Total

				XX		case No. 		percentage %						37		39.7		4.1		19.2		100

				total non-diagnostic cases 		1192		76.66						575 cases		617 cases		64 cases		299 cases		0

				   non-diagnostic cases with PD allele(s)		575		36.98		1PD + 2PD + 1PD/1V + 2PD/1V

				   non-diagnostic cases without PD allele		617		39.68		N + 1V

				total potential-diagnostic cases 		145		9.32

				   potential-diagnostic cases with PD allele(s)		30		1.93		1PD/2nonDx + 2PD/2nonDx

				   potential-diagnostic cases without PD allele		115		7.40		2nonDx

				total diagnostic cases 		218		14.02

				   diagnostic cases with PD allele(s)		34		2.19		1PD/2Dx + 2PD/2Dx

				   diagnostic cases without PD allele		184		11.83		2Dx

				total cases		1555		100

				total potential-diagnostic/diagnostic cases 		363		23.34

				  potential-diagnostic/diagnostic cases with PD allele(s)		64		4.12

				  potential-diagnostic/diagnostic cases without PD allele		299		19.23



				one PD allele and 
two P/LP/VUS alleles (nonDx in black)		28				1PD/2nonDx

				one PD allele and 
two P/LP/VUS alleles (Dx in red)		28				1PD/2Dx

				two PD alleles and 
two P/LP/VUS alleles (nonDx in black)		2				2PD/2nonDx

				two PD alleles and 
two P/LP/VUS alleles (Dx in red)		6				2PD/2Dx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (nonDx in black)		115				2nonDx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (Dx in red)		184				2Dx

				one PD allele 		123				1PD

				two PD alleles		237				2PD

				one PD allele and 
one P/LP/VUS allele		182				1PD/1V

				two PD alleles and 
one P/LP/VUS allele		33				2PD/1V

				negative 		364				N

				one P/LP/VUS allele		253				1V



				Total		1555

				Cases with detected PD allele(s)

				Potential-diagnostic/diagnostic cases 		363



GAA



[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]

non-diagnostic cases with PD allele(s)	non-diagnostic cases without PD allele	potential-diagnostic/ diagnostic cases with PD allele(s)	potential-diagnostic/ diagnostic cases without PD allele	37	39.700000000000003	4.0999999999999996	19.2	575 cases	617 cases	64 cases	299 cases	



Fig GALC Dx counts

														non-diagnostic cases with PD allele(s)		non-diagnostic cases without PD allele		potential-diagnostic/ diagnostic cases with PD allele(s)		potential-diagnostic/ diagnostic cases without PD allele		Total

				XX		case No. 		percentage %						89.8		0.8		5.7		3.7		100

				total non-diagnostic cases 		363		90.52						360 cases		3 cases		23 cases		15 cases		0

				   non-diagnostic cases with PD allele(s)		360		89.78		1PD + 2PD + 1PD/1V + 2PD/1V

				   non-diagnostic cases without PD allele		3		0.75		N + 1V

				total potential-diagnostic cases 		23		5.74

				   potential-diagnostic cases with PD allele(s)		15		3.74		1PD/2nonDx + 2PD/2nonDx

				   potential-diagnostic cases without PD allele		8		2.00		2nonDx

				total diagnostic cases 		15		3.74

				   diagnostic cases with PD allele(s)		8		2.00		1PD/2Dx + 2PD/2Dx

				   diagnostic cases without PD allele		7		1.75		2Dx

				total cases		401		100

				total potential-diagnostic/diagnostic cases 		38		9.48

				  potential-diagnostic/diagnostic cases with PD allele(s)		23		5.74

				  potential-diagnostic/diagnostic cases without PD allele		15		3.74



				one PD allele and 
two P/LP/VUS alleles (nonDx in black)		4				1PD/2nonDx

				one PD allele and 
two P/LP/VUS alleles (Dx in red)		0				1PD/2Dx

				two PD alleles and 
two P/LP/VUS alleles (nonDx in black)		11				2PD/2nonDx

				two PD alleles and 
two P/LP/VUS alleles (Dx in red)		8				2PD/2Dx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (nonDx in black)		8				2nonDx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (Dx in red)		7				2Dx

				one PD allele 		7				1PD

				two PD alleles		219				2PD

				one PD allele and 
one P/LP/VUS allele		19				1PD/1V

				two PD alleles and 
one P/LP/VUS allele		115				2PD/1V

				negative 		0				N

				one P/LP/VUS allele		3				1V





GALC



[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]

non-diagnostic cases with PD allele(s)	non-diagnostic cases without PD allele	potential-diagnostic/ diagnostic cases with PD allele(s)	potential-diagnostic/ diagnostic cases without PD allele	89.8	0.8	5.7	3.7	360 cases	3 cases	23 cases	15 cases	



Fig IDUA Dx counts

														non-diagnostic cases with PD allele(s)		non-diagnostic cases without PD allele		potential-diagnostic/ diagnostic cases with PD allele(s)		potential-diagnostic/ diagnostic cases without PD allele		Total

				XX		case No. 		percentage %						81.8		10.1		0.5		7.6		100

				total non-diagnostic cases 		1646		91.90						1466 cases		180 cases		8 cases		137 cases		0

				   non-diagnostic cases with PD allele(s)		1466		81.85		1PD + 2PD + 1PD/1V + 2PD/1V

				   non-diagnostic cases without PD allele		180		10.05		N + 1V

				total potential-diagnostic cases 		115		6.42

				   potential-diagnostic cases with PD allele(s)		7		0.39		1PD/2nonDx + 2PD/2nonDx

				   potential-diagnostic cases without PD allele		108		6.03		2nonDx

				total diagnostic cases 		30		1.68

				   diagnostic cases with PD allele(s)		1		0.06		1PD/2Dx + 2PD/2Dx

				   diagnostic cases without PD allele		29		1.62		2Dx

				total cases		1791		100

				total potential-diagnostic/diagnostic cases 		145		8.10

				  potential-diagnostic/diagnostic cases with PD allele(s)		8		0.45

				  potential-diagnostic/diagnostic cases without PD allele		137		7.65



				one PD allele and 
two P/LP/VUS alleles (nonDx in black)		7				1PD/2nonDx

				one PD allele and 
two P/LP/VUS alleles (Dx in red)		1				1PD/2Dx

				two PD alleles and 
two P/LP/VUS alleles (nonDx in black)		0				2PD/2nonDx

				two PD alleles and 
two P/LP/VUS alleles (Dx in red)		0				2PD/2Dx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (nonDx in black)		108				2nonDx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (Dx in red)		29				2Dx

				one PD allele 		375				1PD

				two PD alleles		759				2PD

				one PD allele and 
one P/LP/VUS allele		318				1PD/1V

				two PD alleles and 
one P/LP/VUS allele		14				2PD/1V

				negative 		58				N

				one P/LP/VUS allele		122				1V





IDUA



[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]

non-diagnostic cases with PD allele(s)	non-diagnostic cases without PD allele	potential-diagnostic/ diagnostic cases with PD allele(s)	potential-diagnostic/ diagnostic cases without PD allele	81.8	10.1	0.5	7.6	1466 cases	180 cases	8 cases	137 cases	



Fig GLA Dx counts

						XX Total case No. 		neg in male		hemizygous VUS in male		hemizygous P/LP in male		neg in female		heterozygous VUS in female		heterozygous P/LP in female		two heterozygous P/LP in female (phase unknown)						Total 		case w/o D313Y		case w/ D313Y				(+) D313Y		(-) D313Y				non-diagnostic cases in male		potential-diagnostic/ diagnostic cases in male		non-diagnostic cases in female		potential-diagnostic/ diagnostic cases in female		Total

				case No. 		812		130		23		127		448		17		66		1				case No. 		812		805		7				0.9		99.1				16.0		18.5		55.2		10.3

				percentage %		100		16.01		2.83		15.64		55.17		2.09		8.13		0.12				percentage %		100		99.14		0.86				7 cases		805 cases				130		150		448		84		812

								2020142055		2019277515 		2018017892		2021268768		2022254074		2021380555		22A0014223										2022385398										130 cases		150 cases		448 cases		84 cases

								2020172992		2020382834		2018090439		2022045657		19CT044783 		2022056323												20A0007425										16.0098522167		18.4729064039		55.1724137931		10.3448275862		100

								2021230716		2021287926		2018090440		2022051125		19PA023743		2022104929												20A0007805

								2021232230		2021364386		2018315369		2022067018		19PA030801		18PA004714 												20A0008547

								2021250442		2022182368		2018356069 		2022114940		19PA036617		18PA008761 												20A0010241

								2021282472		2022243952		2019136928		2022220621		19PA042144		19PA030644 												20A0011341

								2021326871		2022292869		2019189415		2022230438		19PA044776 		19PA034569												22A0010675												non-diagnostic cases in male		potential-diagnostic/ diagnostic cases in male (hemizygous)		non-diagnostic cases in female		potential-diagnostic/ diagnostic cases in female (heterozygous)

								2021331929		2022332171		2019201338		2022232189		19PA045049 		19PA034673																								16		18.5		55.2		10.3

								2022031043		19PA036705		2019256529 		2022232190		19PA045304 		19PA035931

								2022051126		19PA045127 		2019277516 		2022260597		20A0006408		19PA036336

								2022056324		19PA052433 		2020127341		2022280761		20A0008594		19PA038011

								2022056335		20A0000117		2020133711		2022318143		21A0000619		19PA038250

								2022075355		20A0008828		2020210249		2022350810		21A0006757		19PA038536

								2022095116		20A0010213		2020229838		2022350811		21A0008807		19PA039946 

								2022116573		21A0004165		2020283774		2022350812		21A0011546		19PA040005

								2022152116		21A0022228		2020306304		2022355513		21A0012446		19PA040007

								2022164270		22A0001727		2021040489		2022355515		22A0000906		19PA043880 

								2022164271		22A0002806		2021105512		2022357495				19PA044382 

								2022183880		22A0004303		2021167327		2022357496				19PA044384 

								2022221861		22A0004310		2021171418		2022365703				19PA044427 

								2022224792		22A0004447		2021196127		2022374348				19PA044428 

								2022232187		22A0006772		2021229960		2022375629				19PA044611 

								2022243953		22A0009705		2021250441		2022392715				19PA045201 

								2022315136				2021291719		18PA001622				19PA046479 

								2022318144				2021355466		18PA001623				19PA046686 

								2022318145				2021374913		18PA004025				20A0000394

								2022321391				2021375713		18PA005902				20A0000472

								2022322139				2022009340		18PA006363				20A0001320

								2022326041				2022069683		18PA007098 				20A0002273

								2022355514				2022238516		18PA007191 				20A0004556

								2022355729				2022251416		18PA008075 				20A0004581

								2022362372				2022283138		18PA008620 				20A0005872

								2022362373				2022305718		19CT010371 				20A0008214

								2022365701				2022332172		19CT014422				20A0008215

								2022365702				18PA007096 		19CT015208 				20A0008547

								2022372293				19CT046457 		19CT015511 				20A0011859

								2022375630				19PA007451		19CT015650 				21A0000022

								2022385398				19PA020591		19CT040818				21A0000023

								2022385399				19PA026486		19CT043412 				21A0001246

								2022385400				19PA032253		19CT043974 				21A0003658

								2022392714				19PA032258		19CT045932				21A0005839

								2022392717				19PA033298		19CT046238 				21A0006962

								18PA007558				19PA033299		19CT052247 				21A0007223

								18PA007619 				19PA033300		19PA010013 				21A0007288

								19CT012110 				19PA036197		19PA015894 				21A0007582

								19CT012253 				19PA036335		19PA016595				21A0008812

								19CT014205 				19PA037094		19PA017239				21A0009029

								19CT014406 				19PA037220		19PA017951 				21A0014047

								19CT044393 				19PA039297		19PA018895 				21A0014049

								19CT046063 				19PA039301		19PA019269 				21A0015235

								19CT048100 				19PA040856		19PA019378				21A0018539

								19PA009727 				19PA042491		19PA019389 				21A0020670

								19PA019383 				19PA042750		19PA019478				21A0022498

								19PA021764				19PA044429 		19PA020190 				22A0003359

								19PA022508				19PA044472 		19PA021300				22A0004037

								19PA024626				19PA044578 		19PA021500				22A0004312

								19PA028149				19PA045121 		19PA021923				22A0005973

								19PA035952				19PA045982		19PA023018				22A0006410

								19PA036646				19PA046036		19PA023084				22A0006496

								19PA038253				19PA046480 		19PA024240 				22A0007106

								19PA038522 				19PA046526		19PA024640				22A0008300

								19PA038554				19PA046603 		19PA024852				22A0008762

								19PA042401				19PA048077 		19PA026257				22A0009607

								19PA042763				19PA050236 		19PA027278				22A0012347

								19PA043414 				19PA050247 		19PA027682				22A0012999

								19PA044343 				19PA052275 		19PA028424				22A0016306

								19PA044378 				20A0000306		19PA029356

								19PA044379 				20A0002611		19PA029613

								19PA044380 				20A0003175		19PA031300

								19PA046691 				20A0003246		19PA032198

								19PA048127 				20A0005003		19PA033497

								19PA050119 				20A0006503		19PA033740

								20A0000764				20A0006637		19PA033781

								20A0001743				20A0006950		19PA033844

								20A0002523				20A0007385		19PA033932

								20A0004111				20A0008614		19PA033943

								20A0005365				20A0009527		19PA034377

								20A0005614				20A0009691		19PA035009

								20A0005691				20A0010675		19PA036050

								20A0006082				21A0000689		19PA036499

								20A0006087				21A0003302		19PA036512

								20A0007403				21A0003443		19PA036644

								20A0008207				21A0004966		19PA036648

								20A0008531				21A0005642		19PA036685

								20A0008911				21A0005775		19PA036732

								20A0009640				21A0006283		19PA036734

								20A0010037				21A0006650		19PA036825

								20A0010467				21A0006651		19PA036993

								20A0010677				21A0007221		19PA036998

								20A0011700				21A0007287		19PA037230

								20A0012565				21A0007779		19PA037258

								20A0013163				21A0007805		19PA037353

								20A0013527				21A0007875		19PA037698

								21A0000796				21A0009206		19PA037737

								21A0001130				21A0009803		19PA038006

								21A0001291				21A0010081		19PA038081

								21A0001415				21A0010285		19PA038085

								21A0004929				21A0010344		19PA038094

								21A0006038				21A0012239		19PA038255

								21A0007769				21A0012474		19PA038526

								21A0008820				21A0013463		19PA038891

								21A0012086				21A0014169		19PA039133

								21A0012124				21A0014288		19PA039358

								21A0012284				21A0014293		19PA039440

								21A0012308				21A0014551		19PA039484

								21A0013281				21A0015534		19PA039863

								21A0014048				21A0017903		19PA039869

								21A0016047				21A0020574		19PA040072

								21A0016447				21A0021358		19PA040204

								21A0018241				21A0021900		19PA040952

								21A0018420				22A0003055		19PA040955

								21A0022033				22A0003367		19PA041296

								21A0022239				22A0004849		19PA041300

								22A0000321				22A0006094		19PA041429

								22A0000332				22A0006956		19PA041917

								22A0001494				22A0007028		19PA041958

								22A0003156				22A0007095		19PA042395

								22A0004664				22A0009274		19PA042520

								22A0004922				22A0009448		19PA042764

								22A0005417				22A0009589		19PA043322

								22A0005606				22A0009803		19PA043844 

								22A0006013				22A0009808		19PA043883 

								22A0007026				22A0012137		19PA044383 

								22A0007777				22A0012994		19PA044431 

								22A0009704				22A0013713		19PA045128 

								22A0010830				22A0016286		19PA045141

								22A0012201				22A0016407		19PA045260 

								22A0013465						19PA045406

								22A0014075						19PA045522 

								22A0016487						19PA045528

														19PA045913

														19PA045971

														19PA046386

														19PA046446

														19PA046581 

														19PA046623 

														19PA046668 

														19PA046697 

														19PA046843 

														19PA047787 

														19PA047818 

														19PA047921 

														19PA048061 

														19PA048088 

														19PA048097 

														19PA048137 

														19PA050342 

														19PA050378 

														19PA050387 

														19PA051442 

														19PA051503 

														19PA051841 

														19PA052233 

														19PA052332 

														19PA052346 

														19PA052358 

														19PA052385 

														19PA052492 

														19PA053174

														19PA053305

														20A0000172

														20A0000191

														20A0000232

														20A0000330

														20A0000383

														20A0000386

														20A0000468

														20A0000716

														20A0000729

														20A0000810

														20A0001317

														20A0001405

														20A0001461

														20A0001469

														20A0002046

														20A0002047
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														20A0004155

														20A0004280

														20A0004320

														20A0004329

														20A0004340

														20A0004359

														20A0004367

														20A0004384

														20A0004398

														20A0004571

														20A0005322

														20A0005385

														20A0005395

														20A0005480

														20A0005723

														20A0006018

														20A0006036

														20A0006296

														20A0006463

														20A0006733

														20A0006854

														20A0006988

														20A0007259

														20A0007276

														20A0007425

														20A0007489

														20A0007502

														20A0007805

														20A0007999

														20A0008049

														20A0008050

														20A0008088

														20A0008242

														20A0008257

														20A0008375

														20A0008568

														20A0008586

														20A0008587

														20A0008860

														20A0008982

														20A0009272

														20A0009383

														20A0009639

														20A0009680

														20A0009732

														20A0009842

														20A0010032

														20A0010103

														20A0010104

														20A0010166

														20A0010221

														20A0010241

														20A0010302

														20A0010419

														20A0010745

														20A0010746

														20A0010799

														20A0010811

														20A0010812

														20A0011234

														20A0011341

														20A0011554

														20A0011697

														20A0011777

														20A0011800

														20A0011860

														20A0011907

														20A0011930

														20A0012132

														20A0012196

														20A0012227

														20A0012246

														20A0012256

														20A0012295

														20A0012304

														20A0012395

														20A0012453

														20A0012524

														20A0012529

														20A0012634

														20A0012860

														20A0013076

														20A0013292

														20A0013440

														20A0013528

														20A0013600

														20A0014200

														21A0000112

														21A0000126

														21A0000296

														21A0000597

														21A0000598

														21A0000702

														21A0000939

														21A0000940

														21A0001084

														21A0001125

														21A0001126

														21A0001241

														21A0001245

														21A0001247

														21A0001281

														21A0001613

														21A0001745

														21A0001746

														21A0001758

														21A0001818

														21A0002268
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														21A0003427
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														21A0004229

														21A0004329

														21A0004358
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GLA



[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]

(+) D313Y	(-) D313Y	0.9	99.1	7 cases	805 cases	

GLA

[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]

non-diagnostic cases in male	potential-diagnostic/ diagnostic cases in male (hemizygous)	non-diagnostic cases in female	potential-diagnostic/ diagnostic cases in female (heterozygous)	16	18.5	55.2	10.3	130 cases	150 cases	448 cases	84 cases	



GLA Dx counts (2)

						XX Total case No. 		neg in male		hemizygous VUS in male		hemizygous P/LP in male		neg in female		heterozygous VUS in female		heterozygous P/LP in female		two heterozygous P/LP in female (phase unknown)						Total 		case w/o D313Y		case w/ D313Y

				case No. 		812		130		23		127		448		17		66		1				case No. 		812		805		7						0						0

				percentage %		100		16.01		2.83		15.64		55.17		2.09		8.13		0.12				percentage %		100		99.14		0.86

								2020142055		2019277515 		2018017892		2021268768		2022254074		2021380555		22A0014223										2022385398

								2020172992		2020382834		2018090439		2022045657		19CT044783 		2022056323												20A0007425

								2021230716		2021287926		2018090440		2022051125		19PA023743		2022104929												20A0007805

								2021232230		2021364386		2018315369		2022067018		19PA030801		18PA004714 												20A0008547

								2021250442		2022182368		2018356069 		2022114940		19PA036617		18PA008761 												20A0010241

								2021282472		2022243952		2019136928		2022220621		19PA042144		19PA030644 												20A0011341

								2021326871		2022292869		2019189415		2022230438		19PA044776 		19PA034569												22A0010675

								2021331929		2022332171		2019201338		2022232189		19PA045049 		19PA034673

								2022031043		19PA036705		2019256529 		2022232190		19PA045304 		19PA035931

								2022051126		19PA045127 		2019277516 		2022260597		20A0006408		19PA036336

								2022056324		19PA052433 		2020127341		2022280761		20A0008594		19PA038011

								2022056335		20A0000117		2020133711		2022318143		21A0000619		19PA038250

								2022075355		20A0008828		2020210249		2022350810		21A0006757		19PA038536

								2022095116		20A0010213		2020229838		2022350811		21A0008807		19PA039946 

								2022116573		21A0004165		2020283774		2022350812		21A0011546		19PA040005

								2022152116		21A0022228		2020306304		2022355513		21A0012446		19PA040007

								2022164270		22A0001727		2021040489		2022355515		22A0000906		19PA043880 

								2022164271		22A0002806		2021105512		2022357495				19PA044382 

								2022183880		22A0004303		2021167327		2022357496				19PA044384 

								2022221861		22A0004310		2021171418		2022365703				19PA044427 

								2022224792		22A0004447		2021196127		2022374348				19PA044428 

								2022232187		22A0006772		2021229960		2022375629				19PA044611 

								2022243953		22A0009705		2021250441		2022392715				19PA045201 

								2022315136				2021291719		18PA001622				19PA046479 

								2022318144				2021355466		18PA001623				19PA046686 

								2022318145				2021374913		18PA004025				20A0000394

								2022321391				2021375713		18PA005902				20A0000472

								2022322139				2022009340		18PA006363				20A0001320

								2022326041				2022069683		18PA007098 				20A0002273

								2022355514				2022238516		18PA007191 				20A0004556

								2022355729				2022251416		18PA008075 				20A0004581

								2022362372				2022283138		18PA008620 				20A0005872

								2022362373				2022305718		19CT010371 				20A0008214

								2022365701				2022332172		19CT014422				20A0008215

								2022365702				18PA007096 		19CT015208 				20A0008547

								2022372293				19CT046457 		19CT015511 				20A0011859

								2022375630				19PA007451		19CT015650 				21A0000022

								2022385398				19PA020591		19CT040818				21A0000023

								2022385399				19PA026486		19CT043412 				21A0001246

								2022385400				19PA032253		19CT043974 				21A0003658

								2022392714				19PA032258		19CT045932				21A0005839

								2022392717				19PA033298		19CT046238 				21A0006962

								18PA007558				19PA033299		19CT052247 				21A0007223

								18PA007619 				19PA033300		19PA010013 				21A0007288

								19CT012110 				19PA036197		19PA015894 				21A0007582

								19CT012253 				19PA036335		19PA016595				21A0008812

								19CT014205 				19PA037094		19PA017239				21A0009029

								19CT014406 				19PA037220		19PA017951 				21A0014047

								19CT044393 				19PA039297		19PA018895 				21A0014049

								19CT046063 				19PA039301		19PA019269 				21A0015235

								19CT048100 				19PA040856		19PA019378				21A0018539

								19PA009727 				19PA042491		19PA019389 				21A0020670

								19PA019383 				19PA042750		19PA019478				21A0022498

								19PA021764				19PA044429 		19PA020190 				22A0003359

								19PA022508				19PA044472 		19PA021300				22A0004037

								19PA024626				19PA044578 		19PA021500				22A0004312

								19PA028149				19PA045121 		19PA021923				22A0005973

								19PA035952				19PA045982		19PA023018				22A0006410

								19PA036646				19PA046036		19PA023084				22A0006496

								19PA038253				19PA046480 		19PA024240 				22A0007106

								19PA038522 				19PA046526		19PA024640				22A0008300

								19PA038554				19PA046603 		19PA024852				22A0008762

								19PA042401				19PA048077 		19PA026257				22A0009607

								19PA042763				19PA050236 		19PA027278				22A0012347

								19PA043414 				19PA050247 		19PA027682				22A0012999

								19PA044343 				19PA052275 		19PA028424				22A0016306

								19PA044378 				20A0000306		19PA029356

								19PA044379 				20A0002611		19PA029613

								19PA044380 				20A0003175		19PA031300

								19PA046691 				20A0003246		19PA032198

								19PA048127 				20A0005003		19PA033497

								19PA050119 				20A0006503		19PA033740

								20A0000764				20A0006637		19PA033781

								20A0001743				20A0006950		19PA033844

								20A0002523				20A0007385		19PA033932

								20A0004111				20A0008614		19PA033943

								20A0005365				20A0009527		19PA034377

								20A0005614				20A0009691		19PA035009

								20A0005691				20A0010675		19PA036050

								20A0006082				21A0000689		19PA036499

								20A0006087				21A0003302		19PA036512

								20A0007403				21A0003443		19PA036644

								20A0008207				21A0004966		19PA036648

								20A0008531				21A0005642		19PA036685

								20A0008911				21A0005775		19PA036732

								20A0009640				21A0006283		19PA036734

								20A0010037				21A0006650		19PA036825

								20A0010467				21A0006651		19PA036993

								20A0010677				21A0007221		19PA036998

								20A0011700				21A0007287		19PA037230

								20A0012565				21A0007779		19PA037258

								20A0013163				21A0007805		19PA037353

								20A0013527				21A0007875		19PA037698

								21A0000796				21A0009206		19PA037737

								21A0001130				21A0009803		19PA038006

								21A0001291				21A0010081		19PA038081

								21A0001415				21A0010285		19PA038085

								21A0004929				21A0010344		19PA038094

								21A0006038				21A0012239		19PA038255

								21A0007769				21A0012474		19PA038526

								21A0008820				21A0013463		19PA038891

								21A0012086				21A0014169		19PA039133

								21A0012124				21A0014288		19PA039358

								21A0012284				21A0014293		19PA039440

								21A0012308				21A0014551		19PA039484

								21A0013281				21A0015534		19PA039863

								21A0014048				21A0017903		19PA039869

								21A0016047				21A0020574		19PA040072

								21A0016447				21A0021358		19PA040204

								21A0018241				21A0021900		19PA040952

								21A0018420				22A0003055		19PA040955

								21A0022033				22A0003367		19PA041296

								21A0022239				22A0004849		19PA041300

								22A0000321				22A0006094		19PA041429

								22A0000332				22A0006956		19PA041917

								22A0001494				22A0007028		19PA041958

								22A0003156				22A0007095		19PA042395

								22A0004664				22A0009274		19PA042520

								22A0004922				22A0009448		19PA042764

								22A0005417				22A0009589		19PA043322

								22A0005606				22A0009803		19PA043844 

								22A0006013				22A0009808		19PA043883 

								22A0007026				22A0012137		19PA044383 

								22A0007777				22A0012994		19PA044431 

								22A0009704				22A0013713		19PA045128 

								22A0010830				22A0016286		19PA045141

								22A0012201				22A0016407		19PA045260 

								22A0013465						19PA045406

								22A0014075						19PA045522 

								22A0016487						19PA045528

														19PA045913

														19PA045971

														19PA046386

														19PA046446

														19PA046581 

														19PA046623 

														19PA046668 

														19PA046697 

														19PA046843 

														19PA047787 

														19PA047818 

														19PA047921 

														19PA048061 

														19PA048088 

														19PA048097 

														19PA048137 

														19PA050342 

														19PA050378 

														19PA050387 

														19PA051442 

														19PA051503 

														19PA051841 

														19PA052233 

														19PA052332 

														19PA052346 

														19PA052358 

														19PA052385 

														19PA052492 

														19PA053174

														19PA053305

														20A0000172

														20A0000191

														20A0000232

														20A0000330

														20A0000383

														20A0000386

														20A0000468

														20A0000716

														20A0000729

														20A0000810

														20A0001317

														20A0001405

														20A0001461

														20A0001469

														20A0002046

														20A0002047

														20A0002055

														20A0002276

														20A0002311

														20A0002328

														20A0002476

														20A0002904

														20A0002967

														20A0002968

														20A0002974

														20A0003028

														20A0003036

														20A0003211

														20A0003213

														20A0003282

														20A0003796

														20A0004067

														20A0004154

														20A0004155

														20A0004280

														20A0004320

														20A0004329

														20A0004340

														20A0004359

														20A0004367

														20A0004384

														20A0004398

														20A0004571

														20A0005322

														20A0005385

														20A0005395

														20A0005480

														20A0005723

														20A0006018

														20A0006036

														20A0006296

														20A0006463

														20A0006733

														20A0006854

														20A0006988

														20A0007259

														20A0007276

														20A0007425

														20A0007489

														20A0007502

														20A0007805

														20A0007999

														20A0008049

														20A0008050

														20A0008088

														20A0008242

														20A0008257

														20A0008375

														20A0008568

														20A0008586

														20A0008587

														20A0008860

														20A0008982

														20A0009272

														20A0009383

														20A0009639

														20A0009680

														20A0009732

														20A0009842

														20A0010032

														20A0010103

														20A0010104

														20A0010166

														20A0010221

														20A0010241

														20A0010302

														20A0010419

														20A0010745

														20A0010746

														20A0010799

														20A0010811

														20A0010812

														20A0011234

														20A0011341

														20A0011554

														20A0011697

														20A0011777

														20A0011800

														20A0011860

														20A0011907

														20A0011930

														20A0012132

														20A0012196

														20A0012227

														20A0012246

														20A0012256

														20A0012295

														20A0012304

														20A0012395

														20A0012453

														20A0012524

														20A0012529

														20A0012634

														20A0012860

														20A0013076

														20A0013292

														20A0013440

														20A0013528

														20A0013600

														20A0014200

														21A0000112

														21A0000126

														21A0000296

														21A0000597

														21A0000598

														21A0000702

														21A0000939

														21A0000940

														21A0001084

														21A0001125

														21A0001126

														21A0001241

														21A0001245

														21A0001247

														21A0001281

														21A0001613

														21A0001745

														21A0001746

														21A0001758

														21A0001818

														21A0002268

														21A0002272

														21A0002847

														21A0002889

														21A0002969

														21A0002996

														21A0003049

														21A0003358

														21A0003427

														21A0003680

														21A0003836

														21A0004138

														21A0004229

														21A0004329

														21A0004358

														21A0004360

														21A0004439

														21A0004702

														21A0004848

														21A0004934

														21A0005329

														21A0005608

														21A0005610

														21A0005747

														21A0005960

														21A0006199

														21A0006289

														21A0006794

														21A0006869

														21A0007102

														21A0007229

														21A0007285

														21A0007286

														21A0007563

														21A0007598

														21A0007809

														21A0007897

														21A0007906

														21A0008247

														21A0008267

														21A0008317

														21A0008468

														21A0008628

														21A0008631

														21A0008813

														21A0008816

														21A0010169

														21A0010181

														21A0010226

														21A0010346

														21A0010435

														21A0010468

														21A0010718

														21A0011390

														21A0012127

														21A0012206

														21A0012243

														21A0012544

														21A0012647

														21A0013169

														21A0013222

														21A0013314

														21A0013635

														21A0013654

														21A0013685

														21A0013852

														21A0013853

														21A0013896

														21A0013928

														21A0014251

														21A0014300

														21A0014483

														21A0014873

														21A0015207

														21A0015230

														21A0015650

														21A0015692

														21A0015869

														21A0015951

														21A0015954

														21A0016875

														21A0017281

														21A0017579

														21A0017860

														21A0018242

														21A0018385

														21A0018419

														21A0019100

														21A0019177

														21A0019601

														21A0019602

														21A0019746

														21A0019795

														21A0019797

														21A0020168

														21A0020456

														21A0021197

														21A0021359

														21A0022087

														21A0022242

														22A0000632

														22A0000719

														22A0001066

														22A0001432

														22A0002773

														22A0002981

														22A0003062

														22A0003729

														22A0003730

														22A0004039

														22A0004560

														22A0004666

														22A0004783

														22A0005007

														22A0005525

														22A0005843

														22A0006014

														22A0007283

														22A0007929

														22A0007959

														22A0008009

														22A0008504

														22A0008759

														22A0008790

														22A0009605

														22A0009806

														22A0010406

														22A0010675

														22A0010911

														22A0011264

														22A0012164

														22A0014072

														22A0014085

														22A0014224

														22A0014365

														22A0014432

														22A0014696

														22A0014932

														22A0015173

														22A0015304

														22A0015615

														22A0015675

														22A0015828

														22A0015946

														22A0016486

														22A0016755

														22A0016822

														22A0017704





GAA Dx counts 2 (2)

														non-diagnostic cases with PD allele(s)		non-diagnostic cases without PD allele		potential-diagnostic cases with PD allele(s)		potential-diagnostic cases without PD allele		diagnostic cases with PD allele(s)		diagnostic cases without PD allele

				XX		case No. 		percentage %

				total non-diagnostic cases 		1192		76.66

				   non-diagnostic cases with PD allele(s)		575		36.98		1PD + 2PD + 1PD/1V + 2PD/1V

				   non-diagnostic cases without PD allele		617		39.68		N + 1V

				total potential-diagnostic cases 		145		9.32

				   potential-diagnostic cases with PD allele(s)		30		1.93		1PD/2nonDx + 2PD/2nonDx

				   potential-diagnostic cases without PD allele		115		7.40		2nonDx

				total diagnostic cases 		218		14.02

				   diagnostic cases with PD allele(s)		34		2.19		1PD/2Dx + 2PD/2Dx

				   diagnostic cases without PD allele		184		11.83		2Dx

				total cases		1555		100

				total potential-diagnostic/diagnostic cases 		363		23.34

				  potential-diagnostic/diagnostic cases with PD allele(s)		64		4.12

				  potential-diagnostic/diagnostic cases without PD allele		299		19.23



				one PD allele and 
two P/LP/VUS alleles (nonDx in black)		28				1PD/2nonDx

				one PD allele and 
two P/LP/VUS alleles (Dx in red)		28				1PD/2Dx

				two PD alleles and 
two P/LP/VUS alleles (nonDx in black)		2				2PD/2nonDx

				two PD alleles and 
two P/LP/VUS alleles (Dx in red)		6				2PD/2Dx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (nonDx in black)		115				2nonDx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (Dx in red)		184				2Dx

				one PD allele 		123				1PD

				two PD alleles		237				2PD

				one PD allele and 
one P/LP/VUS allele		182				1PD/1V

				two PD alleles and 
one P/LP/VUS allele		33				2PD/1V

				negative 		364				N

				one P/LP/VUS allele		253				1V







GALC Dx counts (2)

														non-diagnostic cases with PD allele(s)		non-diagnostic cases without PD allele		potential-diagnostic cases with PD allele(s)		potential-diagnostic cases without PD allele		diagnostic cases with PD allele(s)		diagnostic cases without PD allele

				XX		case No. 		percentage %

				total non-diagnostic cases 		363		90.52

				   non-diagnostic cases with PD allele(s)		360		89.78		1PD + 2PD + 1PD/1V + 2PD/1V

				   non-diagnostic cases without PD allele		3		0.75		N + 1V

				total potential-diagnostic cases 		23		5.74

				   potential-diagnostic cases with PD allele(s)		15		3.74		1PD/2nonDx + 2PD/2nonDx

				   potential-diagnostic cases without PD allele		8		2.00		2nonDx

				total diagnostic cases 		15		3.74

				   diagnostic cases with PD allele(s)		8		2.00		1PD/2Dx + 2PD/2Dx

				   diagnostic cases without PD allele		7		1.75		2Dx

				total cases		401		100

				total potential-diagnostic/diagnostic cases 		38		9.48

				  potential-diagnostic/diagnostic cases with PD allele(s)		23		5.74

				  potential-diagnostic/diagnostic cases without PD allele		15		3.74



				one PD allele and 
two P/LP/VUS alleles (nonDx in black)		4				1PD/2nonDx

				one PD allele and 
two P/LP/VUS alleles (Dx in red)		0				1PD/2Dx

				two PD alleles and 
two P/LP/VUS alleles (nonDx in black)		11				2PD/2nonDx

				two PD alleles and 
two P/LP/VUS alleles (Dx in red)		8				2PD/2Dx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (nonDx in black)		8				2nonDx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (Dx in red)		7				2Dx

				one PD allele 		7				1PD

				two PD alleles		219				2PD

				one PD allele and 
one P/LP/VUS allele		19				1PD/1V

				two PD alleles and 
one P/LP/VUS allele		115				2PD/1V

				negative 		0				N

				one P/LP/VUS allele		3				1V







IDUA Dx counts 2 (2)

														non-diagnostic cases with PD allele(s)		non-diagnostic cases without PD allele		potential-diagnostic cases with PD allele(s)		potential-diagnostic cases without PD allele		diagnostic cases with PD allele(s)		diagnostic cases without PD allele

				XX		case No. 		percentage %

				total non-diagnostic cases 		1646		91.90

				   non-diagnostic cases with PD allele(s)		1466		81.85		1PD + 2PD + 1PD/1V + 2PD/1V

				   non-diagnostic cases without PD allele		180		10.05		N + 1V

				total potential-diagnostic cases 		115		6.42

				   potential-diagnostic cases with PD allele(s)		7		0.39		1PD/2nonDx + 2PD/2nonDx

				   potential-diagnostic cases without PD allele		108		6.03		2nonDx

				total diagnostic cases 		30		1.68

				   diagnostic cases with PD allele(s)		1		0.06		1PD/2Dx + 2PD/2Dx

				   diagnostic cases without PD allele		29		1.62		2Dx

				total cases		1791		100

				total potential-diagnostic/diagnostic cases 		145		8.10

				  potential-diagnostic/diagnostic cases with PD allele(s)		8		0.45

				  potential-diagnostic/diagnostic cases without PD allele		137		7.65



				one PD allele and 
two P/LP/VUS alleles (nonDx in black)		7				1PD/2nonDx

				one PD allele and 
two P/LP/VUS alleles (Dx in red)		1				1PD/2Dx

				two PD alleles and 
two P/LP/VUS alleles (nonDx in black)		0				2PD/2nonDx

				two PD alleles and 
two P/LP/VUS alleles (Dx in red)		0				2PD/2Dx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (nonDx in black)		108				2nonDx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (Dx in red)		29				2Dx

				one PD allele 		375				1PD

				two PD alleles		759				2PD

				one PD allele and 
one P/LP/VUS allele		318				1PD/1V

				two PD alleles and 
one P/LP/VUS allele		14				2PD/1V

				negative 		58				N

				one P/LP/VUS allele		122				1V
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Table 1 PD

				Table 1 Common pseudodeficiency alleles of four genes



				Pseudodeficiency allele				Disorder		Gene		Reference Transcript		Variant		Global MAF % (gnomAD v2.1.1)		Highest MAF % (gnomAD v2.1.1)

				GAA c.271G>A(p.Asp91Asn)				Pompe disease		GAA		NM_000152.3		c.271G>A (p.Asp91Asn)		2.049		3.291 in European (non-Finnish)

				GAA c.664G>A(p.Val222Met)										c.664G>A (p.Val222Met)		0.06931		0.5393 in South Asian

				GAA c.1726G>A(p.Gly576Ser)										c.1726G>A (p.Gly576Ser)		1.700		14.27 in East Asian

				GAA c.2065G>A(p.Glu689Lys)										c.2065G>A (p.Glu689Lys)		5.524		23.55 in East Asian

				GAA c.[1726G>A;2065G>A](p.[Gly576Ser;Glu689Lys])										c.[1726G>A;2065G>A] 
(p.[Gly576Ser;Glu689Lys])



				GALC c.550C>T(p.Arg184Cys)				Krabbe disease		GALC		NM_000153.4		c.550C>T (p.Arg184Cys)		4.183		6.993 in European (Finnish)

				GALC c.742G>A(p.Asp248Asn)										c.742G>A (p.Asp248Asn)		12.56		15.71 in European (Finnish)

				GALC c.1685T>C(p.Ile562Thr)										c.1685T>C (p.Ile562Thr)		43.90		60.55 in African/African American



				IDUA c.235G>A(p.Ala79Thr)				Mucopolysaccharidosis
type I		IDUA			NM_000203.5		c.235G>A (p.Ala79Thr)		0.3083		3.141 in African/African American

				IDUA c.246C>G(p.His82Gln)										c.246C>G (p.His82Gln)		0.2906		0.4769 in European (non-Finnish)

				IDUA c.667G>A(p.Asp223Asn)										c.667G>A (p.Asp223Asn)		0.05247		0.5652 in African/African American

				IDUA c.965T>A(p.Val322Glu)										c.965T>A (p.Val322Glu)		0.09359		0.8796 in African/African American



				GLA c.937G>T(p.Asp313Tyr)				Fabry disease		GLA		NM_000169.2		c.937G>T (p.Asp313Tyr)		0.3040		0.6915 in Ashkenazi Jewish

								#4F0B7B

								Disorder		Gene		Reference Transcript		Variant		Global MAF % (gnomAD v2.1.1)		Highest MAF % (gnomAD v2.1.1)

								Pompe disease		GAA		NM_000152.3		c.271G>A (p.Asp91Asn)		2.049		3.291 in European (non-Finnish)

														c.664G>A (p.Val222Met)		0.06931		0.5393 in South Asian

														c.1726G>A (p.Gly576Ser)		1.700		14.27 in East Asian

														c.2065G>A (p.Glu689Lys)		5.524		23.55 in East Asian

														c.[1726G>A;2065G>A] 
(p.[Gly576Ser;Glu689Lys])

								Krabbe disease		GALC		NM_000153.4		c.550C>T (p.Arg184Cys)		4.183		6.993 in European (Finnish)

														c.742G>A (p.Asp248Asn)		12.56		15.71 in European (Finnish)

														c.1685T>C (p.Ile562Thr)		43.90		60.55 in African/African American



								Mucopolysaccharidosis
type I		IDUA			NM_000203.5		c.235G>A (p.Ala79Thr)		0.3083		3.141 in African/African American

														c.246C>G (p.His82Gln)		0.2906		0.4769 in European (non-Finnish)

														c.667G>A (p.Asp223Asn)		0.05247		0.5652 in African/African American

														c.965T>A (p.Val322Glu)		0.09359		0.8796 in African/African American

								Fabry disease		GLA		NM_000169.2		c.937G>T (p.Asp313Tyr)		0.3040		0.6915 in Ashkenazi Jewish





Table 2 rate



				Gene		Cases with detected PD allele(s)		Potential-diagnostic/diagnostic cases 

				GAA		41.1% (639/1553)		23.3% (363/1555)

				GALC		95.5% (383/401)		9.5% (38/401)

				IDUA		82.3% (1474/1791) 		8.1% (145/1791) 

				Gene		Cases with detected PD allele(s)		Potential-diagnostic/diagnostic cases 

				GAA		41.1% (639/1553)		23.3% (363/1555)

				GALC		95.5% (383/401)		9.5% (38/401)

				IDUA		82.3% (1474/1791) 		8.1% (145/1791) 





Table 3 bio



				Disorder		Gene		Enzyme 		Normal enzyme activity range (µmol/L/hr)		Biomarker 

				Pompe disease		GAA		Acid alpha-glucosidase		≥ 2.10 

				Krabbe disease		GALC		Galactocerebrosidase		≥ 0.55 		Psychosine (normal ≤ 1.50 nM) 

				Mucopolysaccharidosis
type I		IDUA		Alpha L-iduronidase		≥ 1.80 		Glycosaminoglycans (GAGs)

				Fabry disease		GLA		Alpha-galactosidase		≥ 1.10 		Lyso-GB3 (normal ≤ 1.11 ng/ml)

				Disorder		Gene		Enzyme 		Normal enzyme activity range (µmol/L/hr)		Biomarker 

				Pompe disease		GAA		Acid alpha-glucosidase		≥ 2.10 

				Krabbe disease		GALC		Galactocerebrosidase		≥ 0.55 		Psychosine (normal ≤ 1.50 nM) 

				Mucopolysaccharidosis type I		IDUA		Alpha L-iduronidase		≥ 1.80 		Glycosaminoglycans (GAGs)

				Fabry disease		GLA		Alpha-galactosidase		≥ 1.10 		Lyso-GB3 (normal ≤ 1.11 ng/ml)





Fig GAA Dx counts

														non-diagnostic cases with PD allele(s)		non-diagnostic cases without PD allele		potential-diagnostic/ diagnostic cases with PD allele(s)		potential-diagnostic/ diagnostic cases without PD allele		Total

				XX		case No. 		percentage %						37		39.7		4.1		19.2		100

				total non-diagnostic cases 		1192		76.66						575 cases		617 cases		64 cases		299 cases		0

				   non-diagnostic cases with PD allele(s)		575		36.98		1PD + 2PD + 1PD/1V + 2PD/1V

				   non-diagnostic cases without PD allele		617		39.68		N + 1V

				total potential-diagnostic cases 		145		9.32

				   potential-diagnostic cases with PD allele(s)		30		1.93		1PD/2nonDx + 2PD/2nonDx

				   potential-diagnostic cases without PD allele		115		7.40		2nonDx

				total diagnostic cases 		218		14.02

				   diagnostic cases with PD allele(s)		34		2.19		1PD/2Dx + 2PD/2Dx

				   diagnostic cases without PD allele		184		11.83		2Dx

				total cases		1555		100

				total potential-diagnostic/diagnostic cases 		363		23.34

				  potential-diagnostic/diagnostic cases with PD allele(s)		64		4.12

				  potential-diagnostic/diagnostic cases without PD allele		299		19.23



				one PD allele and 
two P/LP/VUS alleles (nonDx in black)		28				1PD/2nonDx

				one PD allele and 
two P/LP/VUS alleles (Dx in red)		28				1PD/2Dx

				two PD alleles and 
two P/LP/VUS alleles (nonDx in black)		2				2PD/2nonDx

				two PD alleles and 
two P/LP/VUS alleles (Dx in red)		6				2PD/2Dx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (nonDx in black)		115				2nonDx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (Dx in red)		184				2Dx

				one PD allele 		123				1PD

				two PD alleles		237				2PD

				one PD allele and 
one P/LP/VUS allele		182				1PD/1V

				two PD alleles and 
one P/LP/VUS allele		33				2PD/1V

				negative 		364				N

				one P/LP/VUS allele		253				1V



				Total		1555

				Cases with detected PD allele(s)

				Potential-diagnostic/diagnostic cases 		363



GAA



[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]

non-diagnostic cases with PD allele(s)	non-diagnostic cases without PD allele	potential-diagnostic/ diagnostic cases with PD allele(s)	potential-diagnostic/ diagnostic cases without PD allele	37	39.700000000000003	4.0999999999999996	19.2	575 cases	617 cases	64 cases	299 cases	



Fig GALC Dx counts

														non-diagnostic cases with PD allele(s)		non-diagnostic cases without PD allele		potential-diagnostic/ diagnostic cases with PD allele(s)		potential-diagnostic/ diagnostic cases without PD allele		Total

				XX		case No. 		percentage %						89.8		0.8		5.7		3.7		100

				total non-diagnostic cases 		363		90.52						360 cases		3 cases		23 cases		15 cases		0

				   non-diagnostic cases with PD allele(s)		360		89.78		1PD + 2PD + 1PD/1V + 2PD/1V

				   non-diagnostic cases without PD allele		3		0.75		N + 1V

				total potential-diagnostic cases 		23		5.74

				   potential-diagnostic cases with PD allele(s)		15		3.74		1PD/2nonDx + 2PD/2nonDx

				   potential-diagnostic cases without PD allele		8		2.00		2nonDx

				total diagnostic cases 		15		3.74

				   diagnostic cases with PD allele(s)		8		2.00		1PD/2Dx + 2PD/2Dx

				   diagnostic cases without PD allele		7		1.75		2Dx

				total cases		401		100

				total potential-diagnostic/diagnostic cases 		38		9.48

				  potential-diagnostic/diagnostic cases with PD allele(s)		23		5.74

				  potential-diagnostic/diagnostic cases without PD allele		15		3.74



				one PD allele and 
two P/LP/VUS alleles (nonDx in black)		4				1PD/2nonDx

				one PD allele and 
two P/LP/VUS alleles (Dx in red)		0				1PD/2Dx

				two PD alleles and 
two P/LP/VUS alleles (nonDx in black)		11				2PD/2nonDx

				two PD alleles and 
two P/LP/VUS alleles (Dx in red)		8				2PD/2Dx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (nonDx in black)		8				2nonDx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (Dx in red)		7				2Dx

				one PD allele 		7				1PD

				two PD alleles		219				2PD

				one PD allele and 
one P/LP/VUS allele		19				1PD/1V

				two PD alleles and 
one P/LP/VUS allele		115				2PD/1V

				negative 		0				N

				one P/LP/VUS allele		3				1V





GALC



[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]

non-diagnostic cases with PD allele(s)	non-diagnostic cases without PD allele	potential-diagnostic/ diagnostic cases with PD allele(s)	potential-diagnostic/ diagnostic cases without PD allele	89.8	0.8	5.7	3.7	360 cases	3 cases	23 cases	15 cases	



Fig IDUA Dx counts

														non-diagnostic cases with PD allele(s)		non-diagnostic cases without PD allele		potential-diagnostic/ diagnostic cases with PD allele(s)		potential-diagnostic/ diagnostic cases without PD allele		Total

				XX		case No. 		percentage %						81.8		10.1		0.5		7.6		100

				total non-diagnostic cases 		1646		91.90						1466 cases		180 cases		8 cases		137 cases		0

				   non-diagnostic cases with PD allele(s)		1466		81.85		1PD + 2PD + 1PD/1V + 2PD/1V

				   non-diagnostic cases without PD allele		180		10.05		N + 1V

				total potential-diagnostic cases 		115		6.42

				   potential-diagnostic cases with PD allele(s)		7		0.39		1PD/2nonDx + 2PD/2nonDx

				   potential-diagnostic cases without PD allele		108		6.03		2nonDx

				total diagnostic cases 		30		1.68

				   diagnostic cases with PD allele(s)		1		0.06		1PD/2Dx + 2PD/2Dx

				   diagnostic cases without PD allele		29		1.62		2Dx

				total cases		1791		100

				total potential-diagnostic/diagnostic cases 		145		8.10

				  potential-diagnostic/diagnostic cases with PD allele(s)		8		0.45

				  potential-diagnostic/diagnostic cases without PD allele		137		7.65



				one PD allele and 
two P/LP/VUS alleles (nonDx in black)		7				1PD/2nonDx

				one PD allele and 
two P/LP/VUS alleles (Dx in red)		1				1PD/2Dx

				two PD alleles and 
two P/LP/VUS alleles (nonDx in black)		0				2PD/2nonDx

				two PD alleles and 
two P/LP/VUS alleles (Dx in red)		0				2PD/2Dx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (nonDx in black)		108				2nonDx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (Dx in red)		29				2Dx

				one PD allele 		375				1PD

				two PD alleles		759				2PD

				one PD allele and 
one P/LP/VUS allele		318				1PD/1V

				two PD alleles and 
one P/LP/VUS allele		14				2PD/1V

				negative 		58				N

				one P/LP/VUS allele		122				1V





IDUA



[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]

non-diagnostic cases with PD allele(s)	non-diagnostic cases without PD allele	potential-diagnostic/ diagnostic cases with PD allele(s)	potential-diagnostic/ diagnostic cases without PD allele	81.8	10.1	0.5	7.6	1466 cases	180 cases	8 cases	137 cases	



Fig GLA Dx counts

						XX Total case No. 		neg in male		hemizygous VUS in male		hemizygous P/LP in male		neg in female		heterozygous VUS in female		heterozygous P/LP in female		two heterozygous P/LP in female (phase unknown)						Total 		case w/o D313Y		case w/ D313Y				(+) D313Y		(-) D313Y				non-diagnostic cases in male		potential-diagnostic/ diagnostic cases in male		non-diagnostic cases in female		potential-diagnostic/ diagnostic cases in female		Total

				case No. 		812		130		23		127		448		17		66		1				case No. 		812		805		7				0.9		99.1				16.0		18.5		55.2		10.3

				percentage %		100		16.01		2.83		15.64		55.17		2.09		8.13		0.12				percentage %		100		99.14		0.86				7 cases		805 cases				130		150		448		84		812

								2020142055		2019277515 		2018017892		2021268768		2022254074		2021380555		22A0014223										2022385398										130 cases		150 cases		448 cases		84 cases

								2020172992		2020382834		2018090439		2022045657		19CT044783 		2022056323												20A0007425										16.0098522167		18.4729064039		55.1724137931		10.3448275862		100

								2021230716		2021287926		2018090440		2022051125		19PA023743		2022104929												20A0007805

								2021232230		2021364386		2018315369		2022067018		19PA030801		18PA004714 												20A0008547

								2021250442		2022182368		2018356069 		2022114940		19PA036617		18PA008761 												20A0010241

								2021282472		2022243952		2019136928		2022220621		19PA042144		19PA030644 												20A0011341

								2021326871		2022292869		2019189415		2022230438		19PA044776 		19PA034569												22A0010675												non-diagnostic cases in male		potential-diagnostic/ diagnostic cases in male (hemizygous)		non-diagnostic cases in female		potential-diagnostic/ diagnostic cases in female (heterozygous)

								2021331929		2022332171		2019201338		2022232189		19PA045049 		19PA034673																								16		18.5		55.2		10.3

								2022031043		19PA036705		2019256529 		2022232190		19PA045304 		19PA035931

								2022051126		19PA045127 		2019277516 		2022260597		20A0006408		19PA036336

								2022056324		19PA052433 		2020127341		2022280761		20A0008594		19PA038011

								2022056335		20A0000117		2020133711		2022318143		21A0000619		19PA038250

								2022075355		20A0008828		2020210249		2022350810		21A0006757		19PA038536

								2022095116		20A0010213		2020229838		2022350811		21A0008807		19PA039946 

								2022116573		21A0004165		2020283774		2022350812		21A0011546		19PA040005

								2022152116		21A0022228		2020306304		2022355513		21A0012446		19PA040007

								2022164270		22A0001727		2021040489		2022355515		22A0000906		19PA043880 

								2022164271		22A0002806		2021105512		2022357495				19PA044382 

								2022183880		22A0004303		2021167327		2022357496				19PA044384 

								2022221861		22A0004310		2021171418		2022365703				19PA044427 

								2022224792		22A0004447		2021196127		2022374348				19PA044428 

								2022232187		22A0006772		2021229960		2022375629				19PA044611 

								2022243953		22A0009705		2021250441		2022392715				19PA045201 

								2022315136				2021291719		18PA001622				19PA046479 

								2022318144				2021355466		18PA001623				19PA046686 

								2022318145				2021374913		18PA004025				20A0000394

								2022321391				2021375713		18PA005902				20A0000472

								2022322139				2022009340		18PA006363				20A0001320

								2022326041				2022069683		18PA007098 				20A0002273

								2022355514				2022238516		18PA007191 				20A0004556

								2022355729				2022251416		18PA008075 				20A0004581

								2022362372				2022283138		18PA008620 				20A0005872

								2022362373				2022305718		19CT010371 				20A0008214

								2022365701				2022332172		19CT014422				20A0008215

								2022365702				18PA007096 		19CT015208 				20A0008547

								2022372293				19CT046457 		19CT015511 				20A0011859

								2022375630				19PA007451		19CT015650 				21A0000022

								2022385398				19PA020591		19CT040818				21A0000023

								2022385399				19PA026486		19CT043412 				21A0001246

								2022385400				19PA032253		19CT043974 				21A0003658

								2022392714				19PA032258		19CT045932				21A0005839

								2022392717				19PA033298		19CT046238 				21A0006962

								18PA007558				19PA033299		19CT052247 				21A0007223

								18PA007619 				19PA033300		19PA010013 				21A0007288

								19CT012110 				19PA036197		19PA015894 				21A0007582

								19CT012253 				19PA036335		19PA016595				21A0008812

								19CT014205 				19PA037094		19PA017239				21A0009029

								19CT014406 				19PA037220		19PA017951 				21A0014047

								19CT044393 				19PA039297		19PA018895 				21A0014049

								19CT046063 				19PA039301		19PA019269 				21A0015235

								19CT048100 				19PA040856		19PA019378				21A0018539

								19PA009727 				19PA042491		19PA019389 				21A0020670

								19PA019383 				19PA042750		19PA019478				21A0022498

								19PA021764				19PA044429 		19PA020190 				22A0003359

								19PA022508				19PA044472 		19PA021300				22A0004037

								19PA024626				19PA044578 		19PA021500				22A0004312

								19PA028149				19PA045121 		19PA021923				22A0005973

								19PA035952				19PA045982		19PA023018				22A0006410

								19PA036646				19PA046036		19PA023084				22A0006496

								19PA038253				19PA046480 		19PA024240 				22A0007106

								19PA038522 				19PA046526		19PA024640				22A0008300

								19PA038554				19PA046603 		19PA024852				22A0008762

								19PA042401				19PA048077 		19PA026257				22A0009607

								19PA042763				19PA050236 		19PA027278				22A0012347

								19PA043414 				19PA050247 		19PA027682				22A0012999

								19PA044343 				19PA052275 		19PA028424				22A0016306

								19PA044378 				20A0000306		19PA029356

								19PA044379 				20A0002611		19PA029613

								19PA044380 				20A0003175		19PA031300

								19PA046691 				20A0003246		19PA032198

								19PA048127 				20A0005003		19PA033497

								19PA050119 				20A0006503		19PA033740

								20A0000764				20A0006637		19PA033781

								20A0001743				20A0006950		19PA033844

								20A0002523				20A0007385		19PA033932

								20A0004111				20A0008614		19PA033943

								20A0005365				20A0009527		19PA034377

								20A0005614				20A0009691		19PA035009

								20A0005691				20A0010675		19PA036050

								20A0006082				21A0000689		19PA036499

								20A0006087				21A0003302		19PA036512

								20A0007403				21A0003443		19PA036644

								20A0008207				21A0004966		19PA036648

								20A0008531				21A0005642		19PA036685

								20A0008911				21A0005775		19PA036732

								20A0009640				21A0006283		19PA036734

								20A0010037				21A0006650		19PA036825

								20A0010467				21A0006651		19PA036993

								20A0010677				21A0007221		19PA036998

								20A0011700				21A0007287		19PA037230

								20A0012565				21A0007779		19PA037258

								20A0013163				21A0007805		19PA037353

								20A0013527				21A0007875		19PA037698

								21A0000796				21A0009206		19PA037737

								21A0001130				21A0009803		19PA038006

								21A0001291				21A0010081		19PA038081

								21A0001415				21A0010285		19PA038085

								21A0004929				21A0010344		19PA038094

								21A0006038				21A0012239		19PA038255

								21A0007769				21A0012474		19PA038526

								21A0008820				21A0013463		19PA038891

								21A0012086				21A0014169		19PA039133

								21A0012124				21A0014288		19PA039358

								21A0012284				21A0014293		19PA039440

								21A0012308				21A0014551		19PA039484

								21A0013281				21A0015534		19PA039863

								21A0014048				21A0017903		19PA039869

								21A0016047				21A0020574		19PA040072

								21A0016447				21A0021358		19PA040204

								21A0018241				21A0021900		19PA040952

								21A0018420				22A0003055		19PA040955

								21A0022033				22A0003367		19PA041296

								21A0022239				22A0004849		19PA041300

								22A0000321				22A0006094		19PA041429

								22A0000332				22A0006956		19PA041917

								22A0001494				22A0007028		19PA041958

								22A0003156				22A0007095		19PA042395

								22A0004664				22A0009274		19PA042520

								22A0004922				22A0009448		19PA042764

								22A0005417				22A0009589		19PA043322

								22A0005606				22A0009803		19PA043844 

								22A0006013				22A0009808		19PA043883 

								22A0007026				22A0012137		19PA044383 

								22A0007777				22A0012994		19PA044431 

								22A0009704				22A0013713		19PA045128 

								22A0010830				22A0016286		19PA045141

								22A0012201				22A0016407		19PA045260 

								22A0013465						19PA045406

								22A0014075						19PA045522 

								22A0016487						19PA045528

														19PA045913

														19PA045971

														19PA046386

														19PA046446

														19PA046581 

														19PA046623 

														19PA046668 

														19PA046697 

														19PA046843 

														19PA047787 

														19PA047818 

														19PA047921 

														19PA048061 

														19PA048088 

														19PA048097 

														19PA048137 

														19PA050342 

														19PA050378 

														19PA050387 

														19PA051442 

														19PA051503 

														19PA051841 

														19PA052233 

														19PA052332 

														19PA052346 

														19PA052358 

														19PA052385 

														19PA052492 

														19PA053174

														19PA053305

														20A0000172

														20A0000191

														20A0000232

														20A0000330

														20A0000383

														20A0000386

														20A0000468

														20A0000716

														20A0000729

														20A0000810

														20A0001317

														20A0001405

														20A0001461

														20A0001469

														20A0002046

														20A0002047

														20A0002055

														20A0002276

														20A0002311

														20A0002328

														20A0002476

														20A0002904

														20A0002967

														20A0002968

														20A0002974

														20A0003028

														20A0003036

														20A0003211

														20A0003213

														20A0003282

														20A0003796

														20A0004067

														20A0004154

														20A0004155

														20A0004280

														20A0004320

														20A0004329

														20A0004340

														20A0004359

														20A0004367

														20A0004384

														20A0004398

														20A0004571

														20A0005322

														20A0005385

														20A0005395

														20A0005480

														20A0005723

														20A0006018

														20A0006036

														20A0006296

														20A0006463

														20A0006733

														20A0006854

														20A0006988

														20A0007259

														20A0007276

														20A0007425

														20A0007489

														20A0007502

														20A0007805

														20A0007999

														20A0008049

														20A0008050

														20A0008088

														20A0008242

														20A0008257

														20A0008375

														20A0008568

														20A0008586

														20A0008587

														20A0008860

														20A0008982

														20A0009272

														20A0009383

														20A0009639

														20A0009680

														20A0009732

														20A0009842

														20A0010032

														20A0010103

														20A0010104

														20A0010166

														20A0010221

														20A0010241

														20A0010302

														20A0010419

														20A0010745

														20A0010746

														20A0010799

														20A0010811

														20A0010812

														20A0011234

														20A0011341

														20A0011554

														20A0011697

														20A0011777

														20A0011800

														20A0011860

														20A0011907

														20A0011930

														20A0012132

														20A0012196

														20A0012227

														20A0012246

														20A0012256

														20A0012295

														20A0012304

														20A0012395

														20A0012453

														20A0012524

														20A0012529

														20A0012634

														20A0012860

														20A0013076

														20A0013292

														20A0013440

														20A0013528

														20A0013600

														20A0014200

														21A0000112

														21A0000126

														21A0000296

														21A0000597

														21A0000598

														21A0000702

														21A0000939

														21A0000940

														21A0001084

														21A0001125

														21A0001126

														21A0001241

														21A0001245

														21A0001247

														21A0001281

														21A0001613

														21A0001745

														21A0001746

														21A0001758

														21A0001818

														21A0002268

														21A0002272

														21A0002847

														21A0002889

														21A0002969

														21A0002996

														21A0003049

														21A0003358

														21A0003427

														21A0003680

														21A0003836

														21A0004138

														21A0004229

														21A0004329

														21A0004358

														21A0004360

														21A0004439

														21A0004702

														21A0004848

														21A0004934

														21A0005329

														21A0005608

														21A0005610

														21A0005747

														21A0005960

														21A0006199

														21A0006289

														21A0006794

														21A0006869

														21A0007102

														21A0007229

														21A0007285

														21A0007286

														21A0007563

														21A0007598

														21A0007809

														21A0007897

														21A0007906

														21A0008247

														21A0008267

														21A0008317

														21A0008468

														21A0008628

														21A0008631

														21A0008813

														21A0008816

														21A0010169

														21A0010181

														21A0010226

														21A0010346

														21A0010435

														21A0010468

														21A0010718

														21A0011390

														21A0012127

														21A0012206

														21A0012243

														21A0012544

														21A0012647

														21A0013169

														21A0013222

														21A0013314

														21A0013635

														21A0013654

														21A0013685

														21A0013852

														21A0013853

														21A0013896

														21A0013928

														21A0014251

														21A0014300

														21A0014483

														21A0014873

														21A0015207

														21A0015230

														21A0015650

														21A0015692

														21A0015869

														21A0015951

														21A0015954

														21A0016875

														21A0017281

														21A0017579

														21A0017860

														21A0018242

														21A0018385

														21A0018419

														21A0019100

														21A0019177

														21A0019601

														21A0019602

														21A0019746

														21A0019795

														21A0019797

														21A0020168

														21A0020456

														21A0021197

														21A0021359

														21A0022087

														21A0022242

														22A0000632

														22A0000719

														22A0001066

														22A0001432

														22A0002773

														22A0002981

														22A0003062

														22A0003729

														22A0003730

														22A0004039

														22A0004560

														22A0004666

														22A0004783

														22A0005007

														22A0005525

														22A0005843

														22A0006014

														22A0007283

														22A0007929

														22A0007959

														22A0008009

														22A0008504

														22A0008759

														22A0008790

														22A0009605

														22A0009806

														22A0010406

														22A0010675

														22A0010911

														22A0011264

														22A0012164

														22A0014072

														22A0014085

														22A0014224

														22A0014365

														22A0014432

														22A0014696

														22A0014932

														22A0015173

														22A0015304

														22A0015615

														22A0015675

														22A0015828

														22A0015946

														22A0016486

														22A0016755

														22A0016822

														22A0017704



GLA



[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]

(+) D313Y	(-) D313Y	0.9	99.1	7 cases	805 cases	

GLA

[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]

non-diagnostic cases in male	potential-diagnostic/ diagnostic cases in male (hemizygous)	non-diagnostic cases in female	potential-diagnostic/ diagnostic cases in female (heterozygous)	16	18.5	55.2	10.3	130 cases	150 cases	448 cases	84 cases	



GLA Dx counts (2)

						XX Total case No. 		neg in male		hemizygous VUS in male		hemizygous P/LP in male		neg in female		heterozygous VUS in female		heterozygous P/LP in female		two heterozygous P/LP in female (phase unknown)						Total 		case w/o D313Y		case w/ D313Y

				case No. 		812		130		23		127		448		17		66		1				case No. 		812		805		7						0						0

				percentage %		100		16.01		2.83		15.64		55.17		2.09		8.13		0.12				percentage %		100		99.14		0.86

								2020142055		2019277515 		2018017892		2021268768		2022254074		2021380555		22A0014223										2022385398

								2020172992		2020382834		2018090439		2022045657		19CT044783 		2022056323												20A0007425

								2021230716		2021287926		2018090440		2022051125		19PA023743		2022104929												20A0007805

								2021232230		2021364386		2018315369		2022067018		19PA030801		18PA004714 												20A0008547

								2021250442		2022182368		2018356069 		2022114940		19PA036617		18PA008761 												20A0010241

								2021282472		2022243952		2019136928		2022220621		19PA042144		19PA030644 												20A0011341

								2021326871		2022292869		2019189415		2022230438		19PA044776 		19PA034569												22A0010675

								2021331929		2022332171		2019201338		2022232189		19PA045049 		19PA034673

								2022031043		19PA036705		2019256529 		2022232190		19PA045304 		19PA035931

								2022051126		19PA045127 		2019277516 		2022260597		20A0006408		19PA036336

								2022056324		19PA052433 		2020127341		2022280761		20A0008594		19PA038011

								2022056335		20A0000117		2020133711		2022318143		21A0000619		19PA038250

								2022075355		20A0008828		2020210249		2022350810		21A0006757		19PA038536

								2022095116		20A0010213		2020229838		2022350811		21A0008807		19PA039946 

								2022116573		21A0004165		2020283774		2022350812		21A0011546		19PA040005

								2022152116		21A0022228		2020306304		2022355513		21A0012446		19PA040007

								2022164270		22A0001727		2021040489		2022355515		22A0000906		19PA043880 

								2022164271		22A0002806		2021105512		2022357495				19PA044382 

								2022183880		22A0004303		2021167327		2022357496				19PA044384 

								2022221861		22A0004310		2021171418		2022365703				19PA044427 

								2022224792		22A0004447		2021196127		2022374348				19PA044428 

								2022232187		22A0006772		2021229960		2022375629				19PA044611 

								2022243953		22A0009705		2021250441		2022392715				19PA045201 

								2022315136				2021291719		18PA001622				19PA046479 

								2022318144				2021355466		18PA001623				19PA046686 

								2022318145				2021374913		18PA004025				20A0000394

								2022321391				2021375713		18PA005902				20A0000472

								2022322139				2022009340		18PA006363				20A0001320

								2022326041				2022069683		18PA007098 				20A0002273

								2022355514				2022238516		18PA007191 				20A0004556

								2022355729				2022251416		18PA008075 				20A0004581

								2022362372				2022283138		18PA008620 				20A0005872

								2022362373				2022305718		19CT010371 				20A0008214

								2022365701				2022332172		19CT014422				20A0008215

								2022365702				18PA007096 		19CT015208 				20A0008547

								2022372293				19CT046457 		19CT015511 				20A0011859

								2022375630				19PA007451		19CT015650 				21A0000022

								2022385398				19PA020591		19CT040818				21A0000023

								2022385399				19PA026486		19CT043412 				21A0001246

								2022385400				19PA032253		19CT043974 				21A0003658

								2022392714				19PA032258		19CT045932				21A0005839

								2022392717				19PA033298		19CT046238 				21A0006962

								18PA007558				19PA033299		19CT052247 				21A0007223

								18PA007619 				19PA033300		19PA010013 				21A0007288

								19CT012110 				19PA036197		19PA015894 				21A0007582

								19CT012253 				19PA036335		19PA016595				21A0008812

								19CT014205 				19PA037094		19PA017239				21A0009029

								19CT014406 				19PA037220		19PA017951 				21A0014047

								19CT044393 				19PA039297		19PA018895 				21A0014049

								19CT046063 				19PA039301		19PA019269 				21A0015235

								19CT048100 				19PA040856		19PA019378				21A0018539

								19PA009727 				19PA042491		19PA019389 				21A0020670

								19PA019383 				19PA042750		19PA019478				21A0022498

								19PA021764				19PA044429 		19PA020190 				22A0003359

								19PA022508				19PA044472 		19PA021300				22A0004037

								19PA024626				19PA044578 		19PA021500				22A0004312

								19PA028149				19PA045121 		19PA021923				22A0005973

								19PA035952				19PA045982		19PA023018				22A0006410

								19PA036646				19PA046036		19PA023084				22A0006496

								19PA038253				19PA046480 		19PA024240 				22A0007106

								19PA038522 				19PA046526		19PA024640				22A0008300

								19PA038554				19PA046603 		19PA024852				22A0008762

								19PA042401				19PA048077 		19PA026257				22A0009607

								19PA042763				19PA050236 		19PA027278				22A0012347

								19PA043414 				19PA050247 		19PA027682				22A0012999

								19PA044343 				19PA052275 		19PA028424				22A0016306

								19PA044378 				20A0000306		19PA029356

								19PA044379 				20A0002611		19PA029613

								19PA044380 				20A0003175		19PA031300

								19PA046691 				20A0003246		19PA032198

								19PA048127 				20A0005003		19PA033497

								19PA050119 				20A0006503		19PA033740

								20A0000764				20A0006637		19PA033781

								20A0001743				20A0006950		19PA033844

								20A0002523				20A0007385		19PA033932

								20A0004111				20A0008614		19PA033943

								20A0005365				20A0009527		19PA034377

								20A0005614				20A0009691		19PA035009

								20A0005691				20A0010675		19PA036050

								20A0006082				21A0000689		19PA036499

								20A0006087				21A0003302		19PA036512

								20A0007403				21A0003443		19PA036644

								20A0008207				21A0004966		19PA036648

								20A0008531				21A0005642		19PA036685

								20A0008911				21A0005775		19PA036732

								20A0009640				21A0006283		19PA036734

								20A0010037				21A0006650		19PA036825

								20A0010467				21A0006651		19PA036993

								20A0010677				21A0007221		19PA036998

								20A0011700				21A0007287		19PA037230

								20A0012565				21A0007779		19PA037258

								20A0013163				21A0007805		19PA037353

								20A0013527				21A0007875		19PA037698

								21A0000796				21A0009206		19PA037737

								21A0001130				21A0009803		19PA038006

								21A0001291				21A0010081		19PA038081

								21A0001415				21A0010285		19PA038085

								21A0004929				21A0010344		19PA038094

								21A0006038				21A0012239		19PA038255

								21A0007769				21A0012474		19PA038526

								21A0008820				21A0013463		19PA038891

								21A0012086				21A0014169		19PA039133

								21A0012124				21A0014288		19PA039358

								21A0012284				21A0014293		19PA039440

								21A0012308				21A0014551		19PA039484

								21A0013281				21A0015534		19PA039863

								21A0014048				21A0017903		19PA039869

								21A0016047				21A0020574		19PA040072

								21A0016447				21A0021358		19PA040204

								21A0018241				21A0021900		19PA040952

								21A0018420				22A0003055		19PA040955

								21A0022033				22A0003367		19PA041296

								21A0022239				22A0004849		19PA041300

								22A0000321				22A0006094		19PA041429

								22A0000332				22A0006956		19PA041917

								22A0001494				22A0007028		19PA041958

								22A0003156				22A0007095		19PA042395

								22A0004664				22A0009274		19PA042520

								22A0004922				22A0009448		19PA042764

								22A0005417				22A0009589		19PA043322

								22A0005606				22A0009803		19PA043844 

								22A0006013				22A0009808		19PA043883 

								22A0007026				22A0012137		19PA044383 

								22A0007777				22A0012994		19PA044431 

								22A0009704				22A0013713		19PA045128 

								22A0010830				22A0016286		19PA045141

								22A0012201				22A0016407		19PA045260 

								22A0013465						19PA045406

								22A0014075						19PA045522 

								22A0016487						19PA045528

														19PA045913

														19PA045971

														19PA046386

														19PA046446

														19PA046581 

														19PA046623 

														19PA046668 

														19PA046697 

														19PA046843 

														19PA047787 

														19PA047818 

														19PA047921 

														19PA048061 

														19PA048088 

														19PA048097 

														19PA048137 

														19PA050342 

														19PA050378 

														19PA050387 

														19PA051442 

														19PA051503 

														19PA051841 

														19PA052233 

														19PA052332 

														19PA052346 

														19PA052358 

														19PA052385 

														19PA052492 

														19PA053174

														19PA053305

														20A0000172

														20A0000191

														20A0000232

														20A0000330

														20A0000383

														20A0000386

														20A0000468

														20A0000716

														20A0000729

														20A0000810

														20A0001317

														20A0001405

														20A0001461

														20A0001469

														20A0002046

														20A0002047

														20A0002055

														20A0002276

														20A0002311

														20A0002328

														20A0002476

														20A0002904

														20A0002967

														20A0002968

														20A0002974

														20A0003028

														20A0003036

														20A0003211

														20A0003213

														20A0003282

														20A0003796

														20A0004067

														20A0004154

														20A0004155

														20A0004280

														20A0004320

														20A0004329

														20A0004340

														20A0004359

														20A0004367

														20A0004384

														20A0004398

														20A0004571

														20A0005322

														20A0005385

														20A0005395

														20A0005480

														20A0005723

														20A0006018

														20A0006036

														20A0006296

														20A0006463

														20A0006733

														20A0006854

														20A0006988

														20A0007259

														20A0007276

														20A0007425

														20A0007489

														20A0007502

														20A0007805

														20A0007999

														20A0008049

														20A0008050

														20A0008088

														20A0008242

														20A0008257

														20A0008375

														20A0008568

														20A0008586

														20A0008587

														20A0008860

														20A0008982

														20A0009272

														20A0009383

														20A0009639

														20A0009680

														20A0009732

														20A0009842

														20A0010032

														20A0010103

														20A0010104

														20A0010166

														20A0010221

														20A0010241

														20A0010302

														20A0010419

														20A0010745

														20A0010746

														20A0010799

														20A0010811

														20A0010812

														20A0011234

														20A0011341

														20A0011554

														20A0011697

														20A0011777

														20A0011800

														20A0011860

														20A0011907

														20A0011930

														20A0012132

														20A0012196

														20A0012227

														20A0012246

														20A0012256

														20A0012295

														20A0012304

														20A0012395

														20A0012453

														20A0012524

														20A0012529

														20A0012634

														20A0012860

														20A0013076

														20A0013292

														20A0013440

														20A0013528

														20A0013600

														20A0014200

														21A0000112

														21A0000126

														21A0000296

														21A0000597

														21A0000598

														21A0000702

														21A0000939

														21A0000940

														21A0001084

														21A0001125

														21A0001126

														21A0001241

														21A0001245

														21A0001247

														21A0001281

														21A0001613

														21A0001745

														21A0001746

														21A0001758

														21A0001818

														21A0002268

														21A0002272

														21A0002847

														21A0002889

														21A0002969

														21A0002996

														21A0003049

														21A0003358

														21A0003427

														21A0003680

														21A0003836

														21A0004138

														21A0004229

														21A0004329

														21A0004358

														21A0004360

														21A0004439

														21A0004702

														21A0004848

														21A0004934

														21A0005329

														21A0005608

														21A0005610

														21A0005747

														21A0005960

														21A0006199

														21A0006289

														21A0006794

														21A0006869

														21A0007102

														21A0007229

														21A0007285

														21A0007286

														21A0007563

														21A0007598

														21A0007809

														21A0007897

														21A0007906

														21A0008247

														21A0008267

														21A0008317

														21A0008468

														21A0008628

														21A0008631

														21A0008813

														21A0008816

														21A0010169

														21A0010181

														21A0010226

														21A0010346

														21A0010435

														21A0010468

														21A0010718

														21A0011390

														21A0012127

														21A0012206

														21A0012243

														21A0012544

														21A0012647

														21A0013169

														21A0013222

														21A0013314

														21A0013635

														21A0013654

														21A0013685

														21A0013852

														21A0013853

														21A0013896

														21A0013928

														21A0014251

														21A0014300

														21A0014483

														21A0014873

														21A0015207

														21A0015230

														21A0015650

														21A0015692

														21A0015869

														21A0015951

														21A0015954

														21A0016875

														21A0017281

														21A0017579

														21A0017860

														21A0018242

														21A0018385

														21A0018419

														21A0019100

														21A0019177

														21A0019601

														21A0019602

														21A0019746

														21A0019795

														21A0019797

														21A0020168

														21A0020456

														21A0021197

														21A0021359

														21A0022087

														21A0022242

														22A0000632

														22A0000719

														22A0001066

														22A0001432

														22A0002773

														22A0002981

														22A0003062

														22A0003729

														22A0003730

														22A0004039

														22A0004560

														22A0004666

														22A0004783

														22A0005007

														22A0005525

														22A0005843

														22A0006014

														22A0007283

														22A0007929

														22A0007959

														22A0008009

														22A0008504

														22A0008759

														22A0008790

														22A0009605

														22A0009806

														22A0010406

														22A0010675

														22A0010911

														22A0011264

														22A0012164

														22A0014072

														22A0014085

														22A0014224

														22A0014365

														22A0014432

														22A0014696

														22A0014932

														22A0015173

														22A0015304

														22A0015615

														22A0015675

														22A0015828

														22A0015946

														22A0016486

														22A0016755

														22A0016822

														22A0017704





GAA Dx counts 2 (2)

														non-diagnostic cases with PD allele(s)		non-diagnostic cases without PD allele		potential-diagnostic cases with PD allele(s)		potential-diagnostic cases without PD allele		diagnostic cases with PD allele(s)		diagnostic cases without PD allele

				XX		case No. 		percentage %

				total non-diagnostic cases 		1192		76.66

				   non-diagnostic cases with PD allele(s)		575		36.98		1PD + 2PD + 1PD/1V + 2PD/1V

				   non-diagnostic cases without PD allele		617		39.68		N + 1V

				total potential-diagnostic cases 		145		9.32

				   potential-diagnostic cases with PD allele(s)		30		1.93		1PD/2nonDx + 2PD/2nonDx

				   potential-diagnostic cases without PD allele		115		7.40		2nonDx

				total diagnostic cases 		218		14.02

				   diagnostic cases with PD allele(s)		34		2.19		1PD/2Dx + 2PD/2Dx

				   diagnostic cases without PD allele		184		11.83		2Dx

				total cases		1555		100

				total potential-diagnostic/diagnostic cases 		363		23.34

				  potential-diagnostic/diagnostic cases with PD allele(s)		64		4.12

				  potential-diagnostic/diagnostic cases without PD allele		299		19.23



				one PD allele and 
two P/LP/VUS alleles (nonDx in black)		28				1PD/2nonDx

				one PD allele and 
two P/LP/VUS alleles (Dx in red)		28				1PD/2Dx

				two PD alleles and 
two P/LP/VUS alleles (nonDx in black)		2				2PD/2nonDx

				two PD alleles and 
two P/LP/VUS alleles (Dx in red)		6				2PD/2Dx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (nonDx in black)		115				2nonDx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (Dx in red)		184				2Dx

				one PD allele 		123				1PD

				two PD alleles		237				2PD

				one PD allele and 
one P/LP/VUS allele		182				1PD/1V

				two PD alleles and 
one P/LP/VUS allele		33				2PD/1V

				negative 		364				N

				one P/LP/VUS allele		253				1V







GALC Dx counts (2)

														non-diagnostic cases with PD allele(s)		non-diagnostic cases without PD allele		potential-diagnostic cases with PD allele(s)		potential-diagnostic cases without PD allele		diagnostic cases with PD allele(s)		diagnostic cases without PD allele

				XX		case No. 		percentage %

				total non-diagnostic cases 		363		90.52

				   non-diagnostic cases with PD allele(s)		360		89.78		1PD + 2PD + 1PD/1V + 2PD/1V

				   non-diagnostic cases without PD allele		3		0.75		N + 1V

				total potential-diagnostic cases 		23		5.74

				   potential-diagnostic cases with PD allele(s)		15		3.74		1PD/2nonDx + 2PD/2nonDx

				   potential-diagnostic cases without PD allele		8		2.00		2nonDx

				total diagnostic cases 		15		3.74

				   diagnostic cases with PD allele(s)		8		2.00		1PD/2Dx + 2PD/2Dx

				   diagnostic cases without PD allele		7		1.75		2Dx

				total cases		401		100

				total potential-diagnostic/diagnostic cases 		38		9.48

				  potential-diagnostic/diagnostic cases with PD allele(s)		23		5.74

				  potential-diagnostic/diagnostic cases without PD allele		15		3.74



				one PD allele and 
two P/LP/VUS alleles (nonDx in black)		4				1PD/2nonDx

				one PD allele and 
two P/LP/VUS alleles (Dx in red)		0				1PD/2Dx

				two PD alleles and 
two P/LP/VUS alleles (nonDx in black)		11				2PD/2nonDx

				two PD alleles and 
two P/LP/VUS alleles (Dx in red)		8				2PD/2Dx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (nonDx in black)		8				2nonDx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (Dx in red)		7				2Dx

				one PD allele 		7				1PD

				two PD alleles		219				2PD

				one PD allele and 
one P/LP/VUS allele		19				1PD/1V

				two PD alleles and 
one P/LP/VUS allele		115				2PD/1V

				negative 		0				N

				one P/LP/VUS allele		3				1V







IDUA Dx counts 2 (2)

														non-diagnostic cases with PD allele(s)		non-diagnostic cases without PD allele		potential-diagnostic cases with PD allele(s)		potential-diagnostic cases without PD allele		diagnostic cases with PD allele(s)		diagnostic cases without PD allele

				XX		case No. 		percentage %

				total non-diagnostic cases 		1646		91.90

				   non-diagnostic cases with PD allele(s)		1466		81.85		1PD + 2PD + 1PD/1V + 2PD/1V

				   non-diagnostic cases without PD allele		180		10.05		N + 1V

				total potential-diagnostic cases 		115		6.42

				   potential-diagnostic cases with PD allele(s)		7		0.39		1PD/2nonDx + 2PD/2nonDx

				   potential-diagnostic cases without PD allele		108		6.03		2nonDx

				total diagnostic cases 		30		1.68

				   diagnostic cases with PD allele(s)		1		0.06		1PD/2Dx + 2PD/2Dx

				   diagnostic cases without PD allele		29		1.62		2Dx

				total cases		1791		100

				total potential-diagnostic/diagnostic cases 		145		8.10

				  potential-diagnostic/diagnostic cases with PD allele(s)		8		0.45

				  potential-diagnostic/diagnostic cases without PD allele		137		7.65



				one PD allele and 
two P/LP/VUS alleles (nonDx in black)		7				1PD/2nonDx

				one PD allele and 
two P/LP/VUS alleles (Dx in red)		1				1PD/2Dx

				two PD alleles and 
two P/LP/VUS alleles (nonDx in black)		0				2PD/2nonDx

				two PD alleles and 
two P/LP/VUS alleles (Dx in red)		0				2PD/2Dx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (nonDx in black)		108				2nonDx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (Dx in red)		29				2Dx

				one PD allele 		375				1PD

				two PD alleles		759				2PD

				one PD allele and 
one P/LP/VUS allele		318				1PD/1V

				two PD alleles and 
one P/LP/VUS allele		14				2PD/1V

				negative 		58				N

				one P/LP/VUS allele		122				1V
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Table 1 PD

				Table 1 Common pseudodeficiency alleles of four genes



				Pseudodeficiency allele				Disorder		Gene		Reference Transcript		Variant		Global MAF % (gnomAD v2.1.1)		Highest MAF % (gnomAD v2.1.1)

				GAA c.271G>A(p.Asp91Asn)				Pompe disease		GAA		NM_000152.3		c.271G>A (p.Asp91Asn)		2.049		3.291 in European (non-Finnish)

				GAA c.664G>A(p.Val222Met)										c.664G>A (p.Val222Met)		0.06931		0.5393 in South Asian

				GAA c.1726G>A(p.Gly576Ser)										c.1726G>A (p.Gly576Ser)		1.700		14.27 in East Asian

				GAA c.2065G>A(p.Glu689Lys)										c.2065G>A (p.Glu689Lys)		5.524		23.55 in East Asian

				GAA c.[1726G>A;2065G>A](p.[Gly576Ser;Glu689Lys])										c.[1726G>A;2065G>A] 
(p.[Gly576Ser;Glu689Lys])



				GALC c.550C>T(p.Arg184Cys)				Krabbe disease		GALC		NM_000153.4		c.550C>T (p.Arg184Cys)		4.183		6.993 in European (Finnish)

				GALC c.742G>A(p.Asp248Asn)										c.742G>A (p.Asp248Asn)		12.56		15.71 in European (Finnish)

				GALC c.1685T>C(p.Ile562Thr)										c.1685T>C (p.Ile562Thr)		43.90		60.55 in African/African American



				IDUA c.235G>A(p.Ala79Thr)				Mucopolysaccharidosis
type I		IDUA			NM_000203.5		c.235G>A (p.Ala79Thr)		0.3083		3.141 in African/African American

				IDUA c.246C>G(p.His82Gln)										c.246C>G (p.His82Gln)		0.2906		0.4769 in European (non-Finnish)

				IDUA c.667G>A(p.Asp223Asn)										c.667G>A (p.Asp223Asn)		0.05247		0.5652 in African/African American

				IDUA c.965T>A(p.Val322Glu)										c.965T>A (p.Val322Glu)		0.09359		0.8796 in African/African American



				GLA c.937G>T(p.Asp313Tyr)				Fabry disease		GLA		NM_000169.2		c.937G>T (p.Asp313Tyr)		0.3040		0.6915 in Ashkenazi Jewish

								#4F0B7B

								Disorder		Gene		Reference Transcript		Variant		Global MAF % (gnomAD v2.1.1)		Highest MAF % (gnomAD v2.1.1)

								Pompe disease		GAA		NM_000152.3		c.271G>A (p.Asp91Asn)		2.049		3.291 in European (non-Finnish)

														c.664G>A (p.Val222Met)		0.06931		0.5393 in South Asian

														c.1726G>A (p.Gly576Ser)		1.700		14.27 in East Asian

														c.2065G>A (p.Glu689Lys)		5.524		23.55 in East Asian

														c.[1726G>A;2065G>A] 
(p.[Gly576Ser;Glu689Lys])

								Krabbe disease		GALC		NM_000153.4		c.550C>T (p.Arg184Cys)		4.183		6.993 in European (Finnish)

														c.742G>A (p.Asp248Asn)		12.56		15.71 in European (Finnish)

														c.1685T>C (p.Ile562Thr)		43.90		60.55 in African/African American

								Mucopolysaccharidosis type I		IDUA			NM_000203.5		c.235G>A (p.Ala79Thr)		0.3083		3.141 in African/African American

														c.246C>G (p.His82Gln)		0.2906		0.4769 in European (non-Finnish)

														c.667G>A (p.Asp223Asn)		0.05247		0.5652 in African/African American

														c.965T>A (p.Val322Glu)		0.09359		0.8796 in African/African American

								Fabry disease		GLA		NM_000169.2		c.937G>T (p.Asp313Tyr)		0.3040		0.6915 in Ashkenazi Jewish





Table 2 rate



				Gene		Cases with detected PD allele(s)		Potential-diagnostic/diagnostic cases 

				GAA		41.1% (639/1553)		23.3% (363/1555)

				GALC		95.5% (383/401)		9.5% (38/401)

				IDUA		82.3% (1474/1791) 		8.1% (145/1791) 

				Gene		Cases with detected PD allele(s)		Potential-diagnostic/diagnostic cases 

				GAA		41.1% (639/1553)		23.3% (363/1555)

				GALC		95.5% (383/401)		9.5% (38/401)

				IDUA		82.3% (1474/1791) 		8.1% (145/1791) 





Table 3 bio



				Disorder		Gene		Enzyme 		Normal enzyme activity range (µmol/L/hr)		Biomarker 

				Pompe disease		GAA		Acid alpha-glucosidase		≥ 2.10 

				Krabbe disease		GALC		Galactocerebrosidase		≥ 0.55 		Psychosine (normal ≤ 1.50 nM) 

				Mucopolysaccharidosis
type I		IDUA		Alpha L-iduronidase		≥ 1.80 		Glycosaminoglycans (GAGs)

				Fabry disease		GLA		Alpha-galactosidase		≥ 1.10 		Lyso-GB3 (normal ≤ 1.11 ng/ml)

				Disorder		Gene		Enzyme 		Normal enzyme activity range (µmol/L/hr)		Biomarker 

				Pompe disease		GAA		Acid alpha-glucosidase		≥ 2.10 

				Krabbe disease		GALC		Galactocerebrosidase		≥ 0.55 		Psychosine (normal ≤ 1.50 nM) 

				Mucopolysaccharidosis
type I		IDUA		Alpha L-iduronidase		≥ 1.80 		Glycosaminoglycans (GAGs)

				Fabry disease		GLA		Alpha-galactosidase		≥ 1.10 		Lyso-GB3 (normal ≤ 1.11 ng/ml)





Fig GAA Dx counts

														non-diagnostic cases with PD allele(s)		non-diagnostic cases without PD allele		potential-diagnostic/ diagnostic cases with PD allele(s)		potential-diagnostic/ diagnostic cases without PD allele		Total

				XX		case No. 		percentage %						37		39.7		4.1		19.2		100

				total non-diagnostic cases 		1192		76.66						575 cases		617 cases		64 cases		299 cases		0

				   non-diagnostic cases with PD allele(s)		575		36.98		1PD + 2PD + 1PD/1V + 2PD/1V

				   non-diagnostic cases without PD allele		617		39.68		N + 1V

				total potential-diagnostic cases 		145		9.32

				   potential-diagnostic cases with PD allele(s)		30		1.93		1PD/2nonDx + 2PD/2nonDx

				   potential-diagnostic cases without PD allele		115		7.40		2nonDx

				total diagnostic cases 		218		14.02

				   diagnostic cases with PD allele(s)		34		2.19		1PD/2Dx + 2PD/2Dx

				   diagnostic cases without PD allele		184		11.83		2Dx

				total cases		1555		100

				total potential-diagnostic/diagnostic cases 		363		23.34

				  potential-diagnostic/diagnostic cases with PD allele(s)		64		4.12

				  potential-diagnostic/diagnostic cases without PD allele		299		19.23



				one PD allele and 
two P/LP/VUS alleles (nonDx in black)		28				1PD/2nonDx

				one PD allele and 
two P/LP/VUS alleles (Dx in red)		28				1PD/2Dx

				two PD alleles and 
two P/LP/VUS alleles (nonDx in black)		2				2PD/2nonDx

				two PD alleles and 
two P/LP/VUS alleles (Dx in red)		6				2PD/2Dx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (nonDx in black)		115				2nonDx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (Dx in red)		184				2Dx

				one PD allele 		123				1PD

				two PD alleles		237				2PD

				one PD allele and 
one P/LP/VUS allele		182				1PD/1V

				two PD alleles and 
one P/LP/VUS allele		33				2PD/1V

				negative 		364				N

				one P/LP/VUS allele		253				1V



				Total		1555

				Cases with detected PD allele(s)

				Potential-diagnostic/diagnostic cases 		363



GAA



[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]

non-diagnostic cases with PD allele(s)	non-diagnostic cases without PD allele	potential-diagnostic/ diagnostic cases with PD allele(s)	potential-diagnostic/ diagnostic cases without PD allele	37	39.700000000000003	4.0999999999999996	19.2	575 cases	617 cases	64 cases	299 cases	



Fig GALC Dx counts

														non-diagnostic cases with PD allele(s)		non-diagnostic cases without PD allele		potential-diagnostic/ diagnostic cases with PD allele(s)		potential-diagnostic/ diagnostic cases without PD allele		Total

				XX		case No. 		percentage %						89.8		0.8		5.7		3.7		100

				total non-diagnostic cases 		363		90.52						360 cases		3 cases		23 cases		15 cases		0

				   non-diagnostic cases with PD allele(s)		360		89.78		1PD + 2PD + 1PD/1V + 2PD/1V

				   non-diagnostic cases without PD allele		3		0.75		N + 1V

				total potential-diagnostic cases 		23		5.74

				   potential-diagnostic cases with PD allele(s)		15		3.74		1PD/2nonDx + 2PD/2nonDx

				   potential-diagnostic cases without PD allele		8		2.00		2nonDx

				total diagnostic cases 		15		3.74

				   diagnostic cases with PD allele(s)		8		2.00		1PD/2Dx + 2PD/2Dx

				   diagnostic cases without PD allele		7		1.75		2Dx

				total cases		401		100

				total potential-diagnostic/diagnostic cases 		38		9.48

				  potential-diagnostic/diagnostic cases with PD allele(s)		23		5.74

				  potential-diagnostic/diagnostic cases without PD allele		15		3.74



				one PD allele and 
two P/LP/VUS alleles (nonDx in black)		4				1PD/2nonDx

				one PD allele and 
two P/LP/VUS alleles (Dx in red)		0				1PD/2Dx

				two PD alleles and 
two P/LP/VUS alleles (nonDx in black)		11				2PD/2nonDx

				two PD alleles and 
two P/LP/VUS alleles (Dx in red)		8				2PD/2Dx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (nonDx in black)		8				2nonDx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (Dx in red)		7				2Dx

				one PD allele 		7				1PD

				two PD alleles		219				2PD

				one PD allele and 
one P/LP/VUS allele		19				1PD/1V

				two PD alleles and 
one P/LP/VUS allele		115				2PD/1V

				negative 		0				N

				one P/LP/VUS allele		3				1V





GALC



[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]

non-diagnostic cases with PD allele(s)	non-diagnostic cases without PD allele	potential-diagnostic/ diagnostic cases with PD allele(s)	potential-diagnostic/ diagnostic cases without PD allele	89.8	0.8	5.7	3.7	360 cases	3 cases	23 cases	15 cases	



Fig IDUA Dx counts

														non-diagnostic cases with PD allele(s)		non-diagnostic cases without PD allele		potential-diagnostic/ diagnostic cases with PD allele(s)		potential-diagnostic/ diagnostic cases without PD allele		Total

				XX		case No. 		percentage %						81.8		10.1		0.5		7.6		100

				total non-diagnostic cases 		1646		91.90						1466 cases		180 cases		8 cases		137 cases		0

				   non-diagnostic cases with PD allele(s)		1466		81.85		1PD + 2PD + 1PD/1V + 2PD/1V

				   non-diagnostic cases without PD allele		180		10.05		N + 1V

				total potential-diagnostic cases 		115		6.42

				   potential-diagnostic cases with PD allele(s)		7		0.39		1PD/2nonDx + 2PD/2nonDx

				   potential-diagnostic cases without PD allele		108		6.03		2nonDx

				total diagnostic cases 		30		1.68

				   diagnostic cases with PD allele(s)		1		0.06		1PD/2Dx + 2PD/2Dx

				   diagnostic cases without PD allele		29		1.62		2Dx

				total cases		1791		100

				total potential-diagnostic/diagnostic cases 		145		8.10

				  potential-diagnostic/diagnostic cases with PD allele(s)		8		0.45

				  potential-diagnostic/diagnostic cases without PD allele		137		7.65



				one PD allele and 
two P/LP/VUS alleles (nonDx in black)		7				1PD/2nonDx

				one PD allele and 
two P/LP/VUS alleles (Dx in red)		1				1PD/2Dx

				two PD alleles and 
two P/LP/VUS alleles (nonDx in black)		0				2PD/2nonDx

				two PD alleles and 
two P/LP/VUS alleles (Dx in red)		0				2PD/2Dx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (nonDx in black)		108				2nonDx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (Dx in red)		29				2Dx

				one PD allele 		375				1PD

				two PD alleles		759				2PD

				one PD allele and 
one P/LP/VUS allele		318				1PD/1V

				two PD alleles and 
one P/LP/VUS allele		14				2PD/1V

				negative 		58				N

				one P/LP/VUS allele		122				1V





IDUA



[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]

non-diagnostic cases with PD allele(s)	non-diagnostic cases without PD allele	potential-diagnostic/ diagnostic cases with PD allele(s)	potential-diagnostic/ diagnostic cases without PD allele	81.8	10.1	0.5	7.6	1466 cases	180 cases	8 cases	137 cases	



Fig GLA Dx counts

						XX Total case No. 		neg in male		hemizygous VUS in male		hemizygous P/LP in male		neg in female		heterozygous VUS in female		heterozygous P/LP in female		two heterozygous P/LP in female (phase unknown)						Total 		case w/o D313Y		case w/ D313Y				(+) D313Y		(-) D313Y				non-diagnostic cases in male		potential-diagnostic/ diagnostic cases in male		non-diagnostic cases in female		potential-diagnostic/ diagnostic cases in female		Total

				case No. 		812		130		23		127		448		17		66		1				case No. 		812		805		7				0.9		99.1				16.0		18.5		55.2		10.3

				percentage %		100		16.01		2.83		15.64		55.17		2.09		8.13		0.12				percentage %		100		99.14		0.86				7 cases		805 cases				130		150		448		84		812

								2020142055		2019277515 		2018017892		2021268768		2022254074		2021380555		22A0014223										2022385398										130 cases		150 cases		448 cases		84 cases

								2020172992		2020382834		2018090439		2022045657		19CT044783 		2022056323												20A0007425										16.0098522167		18.4729064039		55.1724137931		10.3448275862		100

								2021230716		2021287926		2018090440		2022051125		19PA023743		2022104929												20A0007805

								2021232230		2021364386		2018315369		2022067018		19PA030801		18PA004714 												20A0008547

								2021250442		2022182368		2018356069 		2022114940		19PA036617		18PA008761 												20A0010241

								2021282472		2022243952		2019136928		2022220621		19PA042144		19PA030644 												20A0011341

								2021326871		2022292869		2019189415		2022230438		19PA044776 		19PA034569												22A0010675												non-diagnostic cases in male		potential-diagnostic/ diagnostic cases in male (hemizygous)		non-diagnostic cases in female		potential-diagnostic/ diagnostic cases in female (heterozygous)

								2021331929		2022332171		2019201338		2022232189		19PA045049 		19PA034673																								16		18.5		55.2		10.3

								2022031043		19PA036705		2019256529 		2022232190		19PA045304 		19PA035931

								2022051126		19PA045127 		2019277516 		2022260597		20A0006408		19PA036336

								2022056324		19PA052433 		2020127341		2022280761		20A0008594		19PA038011

								2022056335		20A0000117		2020133711		2022318143		21A0000619		19PA038250

								2022075355		20A0008828		2020210249		2022350810		21A0006757		19PA038536

								2022095116		20A0010213		2020229838		2022350811		21A0008807		19PA039946 

								2022116573		21A0004165		2020283774		2022350812		21A0011546		19PA040005

								2022152116		21A0022228		2020306304		2022355513		21A0012446		19PA040007

								2022164270		22A0001727		2021040489		2022355515		22A0000906		19PA043880 

								2022164271		22A0002806		2021105512		2022357495				19PA044382 

								2022183880		22A0004303		2021167327		2022357496				19PA044384 

								2022221861		22A0004310		2021171418		2022365703				19PA044427 

								2022224792		22A0004447		2021196127		2022374348				19PA044428 

								2022232187		22A0006772		2021229960		2022375629				19PA044611 

								2022243953		22A0009705		2021250441		2022392715				19PA045201 

								2022315136				2021291719		18PA001622				19PA046479 

								2022318144				2021355466		18PA001623				19PA046686 

								2022318145				2021374913		18PA004025				20A0000394

								2022321391				2021375713		18PA005902				20A0000472

								2022322139				2022009340		18PA006363				20A0001320

								2022326041				2022069683		18PA007098 				20A0002273
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								2022365701				2022332172		19CT014422				20A0008215
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														19PA046697 
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														19PA048061 

														19PA048088 

														19PA048097 
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														19PA050378 

														19PA050387 

														19PA051442 

														19PA051503 

														19PA051841 

														19PA052233 

														19PA052332 

														19PA052346 

														19PA052358 

														19PA052385 
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GLA



[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]

(+) D313Y	(-) D313Y	0.9	99.1	7 cases	805 cases	

GLA

[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]
[CELLRANGE], [PERCENTAGE]

non-diagnostic cases in male	potential-diagnostic/ diagnostic cases in male (hemizygous)	non-diagnostic cases in female	potential-diagnostic/ diagnostic cases in female (heterozygous)	16	18.5	55.2	10.3	130 cases	150 cases	448 cases	84 cases	



GLA Dx counts (2)

						XX Total case No. 		neg in male		hemizygous VUS in male		hemizygous P/LP in male		neg in female		heterozygous VUS in female		heterozygous P/LP in female		two heterozygous P/LP in female (phase unknown)						Total 		case w/o D313Y		case w/ D313Y

				case No. 		812		130		23		127		448		17		66		1				case No. 		812		805		7						0						0

				percentage %		100		16.01		2.83		15.64		55.17		2.09		8.13		0.12				percentage %		100		99.14		0.86

								2020142055		2019277515 		2018017892		2021268768		2022254074		2021380555		22A0014223										2022385398

								2020172992		2020382834		2018090439		2022045657		19CT044783 		2022056323												20A0007425

								2021230716		2021287926		2018090440		2022051125		19PA023743		2022104929												20A0007805

								2021232230		2021364386		2018315369		2022067018		19PA030801		18PA004714 												20A0008547

								2021250442		2022182368		2018356069 		2022114940		19PA036617		18PA008761 												20A0010241

								2021282472		2022243952		2019136928		2022220621		19PA042144		19PA030644 												20A0011341

								2021326871		2022292869		2019189415		2022230438		19PA044776 		19PA034569												22A0010675

								2021331929		2022332171		2019201338		2022232189		19PA045049 		19PA034673

								2022031043		19PA036705		2019256529 		2022232190		19PA045304 		19PA035931

								2022051126		19PA045127 		2019277516 		2022260597		20A0006408		19PA036336

								2022056324		19PA052433 		2020127341		2022280761		20A0008594		19PA038011

								2022056335		20A0000117		2020133711		2022318143		21A0000619		19PA038250

								2022075355		20A0008828		2020210249		2022350810		21A0006757		19PA038536

								2022095116		20A0010213		2020229838		2022350811		21A0008807		19PA039946 

								2022116573		21A0004165		2020283774		2022350812		21A0011546		19PA040005

								2022152116		21A0022228		2020306304		2022355513		21A0012446		19PA040007

								2022164270		22A0001727		2021040489		2022355515		22A0000906		19PA043880 

								2022164271		22A0002806		2021105512		2022357495				19PA044382 

								2022183880		22A0004303		2021167327		2022357496				19PA044384 

								2022221861		22A0004310		2021171418		2022365703				19PA044427 

								2022224792		22A0004447		2021196127		2022374348				19PA044428 

								2022232187		22A0006772		2021229960		2022375629				19PA044611 

								2022243953		22A0009705		2021250441		2022392715				19PA045201 

								2022315136				2021291719		18PA001622				19PA046479 

								2022318144				2021355466		18PA001623				19PA046686 

								2022318145				2021374913		18PA004025				20A0000394

								2022321391				2021375713		18PA005902				20A0000472

								2022322139				2022009340		18PA006363				20A0001320

								2022326041				2022069683		18PA007098 				20A0002273

								2022355514				2022238516		18PA007191 				20A0004556

								2022355729				2022251416		18PA008075 				20A0004581

								2022362372				2022283138		18PA008620 				20A0005872

								2022362373				2022305718		19CT010371 				20A0008214

								2022365701				2022332172		19CT014422				20A0008215

								2022365702				18PA007096 		19CT015208 				20A0008547

								2022372293				19CT046457 		19CT015511 				20A0011859

								2022375630				19PA007451		19CT015650 				21A0000022

								2022385398				19PA020591		19CT040818				21A0000023

								2022385399				19PA026486		19CT043412 				21A0001246

								2022385400				19PA032253		19CT043974 				21A0003658

								2022392714				19PA032258		19CT045932				21A0005839

								2022392717				19PA033298		19CT046238 				21A0006962

								18PA007558				19PA033299		19CT052247 				21A0007223

								18PA007619 				19PA033300		19PA010013 				21A0007288

								19CT012110 				19PA036197		19PA015894 				21A0007582

								19CT012253 				19PA036335		19PA016595				21A0008812

								19CT014205 				19PA037094		19PA017239				21A0009029

								19CT014406 				19PA037220		19PA017951 				21A0014047

								19CT044393 				19PA039297		19PA018895 				21A0014049

								19CT046063 				19PA039301		19PA019269 				21A0015235

								19CT048100 				19PA040856		19PA019378				21A0018539

								19PA009727 				19PA042491		19PA019389 				21A0020670

								19PA019383 				19PA042750		19PA019478				21A0022498

								19PA021764				19PA044429 		19PA020190 				22A0003359

								19PA022508				19PA044472 		19PA021300				22A0004037

								19PA024626				19PA044578 		19PA021500				22A0004312

								19PA028149				19PA045121 		19PA021923				22A0005973

								19PA035952				19PA045982		19PA023018				22A0006410

								19PA036646				19PA046036		19PA023084				22A0006496

								19PA038253				19PA046480 		19PA024240 				22A0007106

								19PA038522 				19PA046526		19PA024640				22A0008300

								19PA038554				19PA046603 		19PA024852				22A0008762

								19PA042401				19PA048077 		19PA026257				22A0009607

								19PA042763				19PA050236 		19PA027278				22A0012347

								19PA043414 				19PA050247 		19PA027682				22A0012999

								19PA044343 				19PA052275 		19PA028424				22A0016306

								19PA044378 				20A0000306		19PA029356

								19PA044379 				20A0002611		19PA029613

								19PA044380 				20A0003175		19PA031300

								19PA046691 				20A0003246		19PA032198

								19PA048127 				20A0005003		19PA033497

								19PA050119 				20A0006503		19PA033740

								20A0000764				20A0006637		19PA033781

								20A0001743				20A0006950		19PA033844

								20A0002523				20A0007385		19PA033932

								20A0004111				20A0008614		19PA033943

								20A0005365				20A0009527		19PA034377

								20A0005614				20A0009691		19PA035009

								20A0005691				20A0010675		19PA036050

								20A0006082				21A0000689		19PA036499

								20A0006087				21A0003302		19PA036512

								20A0007403				21A0003443		19PA036644

								20A0008207				21A0004966		19PA036648

								20A0008531				21A0005642		19PA036685

								20A0008911				21A0005775		19PA036732

								20A0009640				21A0006283		19PA036734

								20A0010037				21A0006650		19PA036825

								20A0010467				21A0006651		19PA036993

								20A0010677				21A0007221		19PA036998

								20A0011700				21A0007287		19PA037230

								20A0012565				21A0007779		19PA037258

								20A0013163				21A0007805		19PA037353

								20A0013527				21A0007875		19PA037698

								21A0000796				21A0009206		19PA037737

								21A0001130				21A0009803		19PA038006

								21A0001291				21A0010081		19PA038081

								21A0001415				21A0010285		19PA038085

								21A0004929				21A0010344		19PA038094

								21A0006038				21A0012239		19PA038255

								21A0007769				21A0012474		19PA038526

								21A0008820				21A0013463		19PA038891

								21A0012086				21A0014169		19PA039133

								21A0012124				21A0014288		19PA039358

								21A0012284				21A0014293		19PA039440

								21A0012308				21A0014551		19PA039484

								21A0013281				21A0015534		19PA039863

								21A0014048				21A0017903		19PA039869

								21A0016047				21A0020574		19PA040072

								21A0016447				21A0021358		19PA040204

								21A0018241				21A0021900		19PA040952

								21A0018420				22A0003055		19PA040955

								21A0022033				22A0003367		19PA041296

								21A0022239				22A0004849		19PA041300

								22A0000321				22A0006094		19PA041429

								22A0000332				22A0006956		19PA041917

								22A0001494				22A0007028		19PA041958

								22A0003156				22A0007095		19PA042395

								22A0004664				22A0009274		19PA042520

								22A0004922				22A0009448		19PA042764

								22A0005417				22A0009589		19PA043322

								22A0005606				22A0009803		19PA043844 

								22A0006013				22A0009808		19PA043883 

								22A0007026				22A0012137		19PA044383 

								22A0007777				22A0012994		19PA044431 

								22A0009704				22A0013713		19PA045128 

								22A0010830				22A0016286		19PA045141

								22A0012201				22A0016407		19PA045260 

								22A0013465						19PA045406

								22A0014075						19PA045522 

								22A0016487						19PA045528

														19PA045913

														19PA045971

														19PA046386

														19PA046446

														19PA046581 

														19PA046623 

														19PA046668 

														19PA046697 

														19PA046843 

														19PA047787 

														19PA047818 

														19PA047921 

														19PA048061 

														19PA048088 

														19PA048097 

														19PA048137 

														19PA050342 

														19PA050378 

														19PA050387 

														19PA051442 

														19PA051503 

														19PA051841 

														19PA052233 

														19PA052332 

														19PA052346 

														19PA052358 

														19PA052385 

														19PA052492 

														19PA053174

														19PA053305

														20A0000172

														20A0000191

														20A0000232

														20A0000330

														20A0000383

														20A0000386

														20A0000468

														20A0000716

														20A0000729

														20A0000810

														20A0001317

														20A0001405

														20A0001461

														20A0001469

														20A0002046

														20A0002047

														20A0002055

														20A0002276

														20A0002311

														20A0002328

														20A0002476

														20A0002904

														20A0002967

														20A0002968

														20A0002974

														20A0003028

														20A0003036

														20A0003211

														20A0003213

														20A0003282

														20A0003796

														20A0004067

														20A0004154

														20A0004155

														20A0004280

														20A0004320

														20A0004329

														20A0004340

														20A0004359

														20A0004367

														20A0004384

														20A0004398

														20A0004571

														20A0005322

														20A0005385

														20A0005395

														20A0005480

														20A0005723

														20A0006018

														20A0006036

														20A0006296

														20A0006463

														20A0006733

														20A0006854

														20A0006988

														20A0007259

														20A0007276

														20A0007425

														20A0007489

														20A0007502

														20A0007805

														20A0007999

														20A0008049

														20A0008050

														20A0008088

														20A0008242

														20A0008257

														20A0008375

														20A0008568

														20A0008586

														20A0008587

														20A0008860

														20A0008982

														20A0009272

														20A0009383

														20A0009639

														20A0009680

														20A0009732

														20A0009842

														20A0010032

														20A0010103

														20A0010104

														20A0010166

														20A0010221

														20A0010241

														20A0010302

														20A0010419

														20A0010745

														20A0010746

														20A0010799

														20A0010811

														20A0010812

														20A0011234

														20A0011341

														20A0011554

														20A0011697

														20A0011777

														20A0011800

														20A0011860

														20A0011907

														20A0011930

														20A0012132

														20A0012196

														20A0012227

														20A0012246

														20A0012256

														20A0012295

														20A0012304

														20A0012395

														20A0012453

														20A0012524

														20A0012529

														20A0012634

														20A0012860

														20A0013076

														20A0013292

														20A0013440

														20A0013528

														20A0013600

														20A0014200

														21A0000112

														21A0000126

														21A0000296

														21A0000597

														21A0000598

														21A0000702

														21A0000939

														21A0000940

														21A0001084

														21A0001125

														21A0001126

														21A0001241

														21A0001245

														21A0001247

														21A0001281

														21A0001613

														21A0001745

														21A0001746

														21A0001758

														21A0001818

														21A0002268

														21A0002272

														21A0002847

														21A0002889

														21A0002969

														21A0002996

														21A0003049

														21A0003358

														21A0003427

														21A0003680

														21A0003836

														21A0004138

														21A0004229

														21A0004329

														21A0004358

														21A0004360

														21A0004439

														21A0004702

														21A0004848

														21A0004934

														21A0005329

														21A0005608

														21A0005610

														21A0005747

														21A0005960

														21A0006199

														21A0006289

														21A0006794

														21A0006869

														21A0007102

														21A0007229

														21A0007285

														21A0007286

														21A0007563

														21A0007598

														21A0007809

														21A0007897

														21A0007906

														21A0008247

														21A0008267

														21A0008317

														21A0008468

														21A0008628

														21A0008631

														21A0008813

														21A0008816

														21A0010169

														21A0010181

														21A0010226

														21A0010346

														21A0010435

														21A0010468

														21A0010718

														21A0011390

														21A0012127

														21A0012206

														21A0012243

														21A0012544

														21A0012647

														21A0013169

														21A0013222

														21A0013314

														21A0013635

														21A0013654

														21A0013685

														21A0013852

														21A0013853

														21A0013896

														21A0013928

														21A0014251

														21A0014300

														21A0014483

														21A0014873

														21A0015207

														21A0015230

														21A0015650

														21A0015692

														21A0015869

														21A0015951

														21A0015954

														21A0016875

														21A0017281

														21A0017579

														21A0017860

														21A0018242

														21A0018385

														21A0018419

														21A0019100

														21A0019177

														21A0019601

														21A0019602

														21A0019746

														21A0019795

														21A0019797

														21A0020168

														21A0020456

														21A0021197

														21A0021359

														21A0022087

														21A0022242

														22A0000632

														22A0000719

														22A0001066

														22A0001432

														22A0002773

														22A0002981

														22A0003062

														22A0003729

														22A0003730

														22A0004039

														22A0004560

														22A0004666

														22A0004783

														22A0005007

														22A0005525

														22A0005843

														22A0006014

														22A0007283

														22A0007929

														22A0007959

														22A0008009

														22A0008504

														22A0008759

														22A0008790

														22A0009605

														22A0009806

														22A0010406

														22A0010675

														22A0010911

														22A0011264

														22A0012164

														22A0014072

														22A0014085

														22A0014224

														22A0014365

														22A0014432

														22A0014696

														22A0014932

														22A0015173

														22A0015304

														22A0015615

														22A0015675

														22A0015828

														22A0015946

														22A0016486

														22A0016755

														22A0016822

														22A0017704





GAA Dx counts 2 (2)

														non-diagnostic cases with PD allele(s)		non-diagnostic cases without PD allele		potential-diagnostic cases with PD allele(s)		potential-diagnostic cases without PD allele		diagnostic cases with PD allele(s)		diagnostic cases without PD allele

				XX		case No. 		percentage %

				total non-diagnostic cases 		1192		76.66

				   non-diagnostic cases with PD allele(s)		575		36.98		1PD + 2PD + 1PD/1V + 2PD/1V

				   non-diagnostic cases without PD allele		617		39.68		N + 1V

				total potential-diagnostic cases 		145		9.32

				   potential-diagnostic cases with PD allele(s)		30		1.93		1PD/2nonDx + 2PD/2nonDx

				   potential-diagnostic cases without PD allele		115		7.40		2nonDx

				total diagnostic cases 		218		14.02

				   diagnostic cases with PD allele(s)		34		2.19		1PD/2Dx + 2PD/2Dx

				   diagnostic cases without PD allele		184		11.83		2Dx

				total cases		1555		100

				total potential-diagnostic/diagnostic cases 		363		23.34

				  potential-diagnostic/diagnostic cases with PD allele(s)		64		4.12

				  potential-diagnostic/diagnostic cases without PD allele		299		19.23



				one PD allele and 
two P/LP/VUS alleles (nonDx in black)		28				1PD/2nonDx

				one PD allele and 
two P/LP/VUS alleles (Dx in red)		28				1PD/2Dx

				two PD alleles and 
two P/LP/VUS alleles (nonDx in black)		2				2PD/2nonDx

				two PD alleles and 
two P/LP/VUS alleles (Dx in red)		6				2PD/2Dx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (nonDx in black)		115				2nonDx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (Dx in red)		184				2Dx

				one PD allele 		123				1PD

				two PD alleles		237				2PD

				one PD allele and 
one P/LP/VUS allele		182				1PD/1V

				two PD alleles and 
one P/LP/VUS allele		33				2PD/1V

				negative 		364				N

				one P/LP/VUS allele		253				1V







GALC Dx counts (2)

														non-diagnostic cases with PD allele(s)		non-diagnostic cases without PD allele		potential-diagnostic cases with PD allele(s)		potential-diagnostic cases without PD allele		diagnostic cases with PD allele(s)		diagnostic cases without PD allele

				XX		case No. 		percentage %

				total non-diagnostic cases 		363		90.52

				   non-diagnostic cases with PD allele(s)		360		89.78		1PD + 2PD + 1PD/1V + 2PD/1V

				   non-diagnostic cases without PD allele		3		0.75		N + 1V

				total potential-diagnostic cases 		23		5.74

				   potential-diagnostic cases with PD allele(s)		15		3.74		1PD/2nonDx + 2PD/2nonDx

				   potential-diagnostic cases without PD allele		8		2.00		2nonDx

				total diagnostic cases 		15		3.74

				   diagnostic cases with PD allele(s)		8		2.00		1PD/2Dx + 2PD/2Dx

				   diagnostic cases without PD allele		7		1.75		2Dx

				total cases		401		100

				total potential-diagnostic/diagnostic cases 		38		9.48

				  potential-diagnostic/diagnostic cases with PD allele(s)		23		5.74

				  potential-diagnostic/diagnostic cases without PD allele		15		3.74



				one PD allele and 
two P/LP/VUS alleles (nonDx in black)		4				1PD/2nonDx

				one PD allele and 
two P/LP/VUS alleles (Dx in red)		0				1PD/2Dx

				two PD alleles and 
two P/LP/VUS alleles (nonDx in black)		11				2PD/2nonDx

				two PD alleles and 
two P/LP/VUS alleles (Dx in red)		8				2PD/2Dx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (nonDx in black)		8				2nonDx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (Dx in red)		7				2Dx

				one PD allele 		7				1PD

				two PD alleles		219				2PD

				one PD allele and 
one P/LP/VUS allele		19				1PD/1V

				two PD alleles and 
one P/LP/VUS allele		115				2PD/1V

				negative 		0				N

				one P/LP/VUS allele		3				1V







IDUA Dx counts 2 (2)

														non-diagnostic cases with PD allele(s)		non-diagnostic cases without PD allele		potential-diagnostic cases with PD allele(s)		potential-diagnostic cases without PD allele		diagnostic cases with PD allele(s)		diagnostic cases without PD allele

				XX		case No. 		percentage %

				total non-diagnostic cases 		1646		91.90

				   non-diagnostic cases with PD allele(s)		1466		81.85		1PD + 2PD + 1PD/1V + 2PD/1V

				   non-diagnostic cases without PD allele		180		10.05		N + 1V

				total potential-diagnostic cases 		115		6.42

				   potential-diagnostic cases with PD allele(s)		7		0.39		1PD/2nonDx + 2PD/2nonDx

				   potential-diagnostic cases without PD allele		108		6.03		2nonDx

				total diagnostic cases 		30		1.68

				   diagnostic cases with PD allele(s)		1		0.06		1PD/2Dx + 2PD/2Dx

				   diagnostic cases without PD allele		29		1.62		2Dx

				total cases		1791		100

				total potential-diagnostic/diagnostic cases 		145		8.10

				  potential-diagnostic/diagnostic cases with PD allele(s)		8		0.45

				  potential-diagnostic/diagnostic cases without PD allele		137		7.65



				one PD allele and 
two P/LP/VUS alleles (nonDx in black)		7				1PD/2nonDx

				one PD allele and 
two P/LP/VUS alleles (Dx in red)		1				1PD/2Dx

				two PD alleles and 
two P/LP/VUS alleles (nonDx in black)		0				2PD/2nonDx

				two PD alleles and 
two P/LP/VUS alleles (Dx in red)		0				2PD/2Dx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (nonDx in black)		108				2nonDx

				two P/LP/VUS alleles (may =3 P/LP/VUS variants) (Dx in red)		29				2Dx

				one PD allele 		375				1PD

				two PD alleles		759				2PD

				one PD allele and 
one P/LP/VUS allele		318				1PD/1V

				two PD alleles and 
one P/LP/VUS allele		14				2PD/1V

				negative 		58				N

				one P/LP/VUS allele		122				1V
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