Supplementary data
Supplementary Figure 1. Correlation of genotype and phenotype observed according to Phe level. The diagram demonstrates the percentage of patients with cPKU(blue), mPKU(gray), and MHP (light blue). The cPKU is the most common variant among these patients.

MHP: mild hyperphenylalaninemia; cPKU: classic phenylketonuria; mPKU: mild phenylketonuria  

Supplementary Table 1. Statistical analysis of the presented variants. One sample test of proportion to compare the allelic frequency of the variants in Ecuador to the global allelic frequency, considering a p-value < 0.05 as statistically significant.
	PAH Variant
	Our Allele frequency 
	Global Allele frequency
	z-statistic
	Significance level
	95% CI of observed proportion

	c.1161C>A (p.Tyr387Ter)
	2.63
	0
	-
	-
	
	-

	c.60+5G>T 
	2.63
	0.32
	2,521
	0.0117
	0.07% to 13.81%

	c.331C>T (p.Arg111Ter)
	2.63
	0.87
	1,168
	0.2427
	0.07% to 13.81%

	c.1066-11G>A 
	2.63
	6.8
	1,021
	0.3072
	0.07% to 13.81%

	c.1162G>A (p.Val388Met)
	2.63
	1.8
	0.385
	0.7004
	0.07% to 13.81%

	c.1241A>G (p.Tyr414Cys)
	2.63
	3.1
	0.167
	0.8672
	0.07% to 13.81%

	c.165T>G (p.Phe55Leu)
	2.63
	0.13
	4,277
	0.0001
	0.07% to 13.81%

	c.1208C>T (p.Ala403Val)
	2.63
	2.4
	0.093
	0.9262
	0.07% to 13.81%

	c.1243G>A (p.Asp415Asn)
	2.63
	0.44
	2.04
	0.0414
	0.07% to 13.81%

	c.842C>T (p.Pro281Leu)
	5.26
	3.1
	0.768
	0.4423
	0.64% to 17.74%

	c.140C>T (p.Ala47Val)
	5.26
	0.032
	18,019
	0.0001
	0.64% to 17.74%

	CNV Exon 5 Del (Copy Number Variation)
	5.26
	0
	-
	-
	
	-

	c.824C>G (p.Pro275Arg)
	7.89
	0.047
	22,306
	0.0001
	1.66% to 21.37%

	 c.441+5G>T 
	13.16
	0.98
	7,622
	0.0001
	4.41% to 28.09%

	c.1045T>C (p.Ser349Pro)
	15.79
	1
	9,163
	0.0001
	6.02% to 31.25%

	c.754C>T (p.Arg252Trp)
	23.68
	1.4
	11.69
	0.0001
	11.44% to 40.24%



Supplementary Table 2. Latin American countries and starting year of PKU NBS
	Country
	Year National PKU Law for NBS
	PKU Screening Availability

	Argentina
	1986
	National Program

	Bolivia
	2016 (Private sector only)
	Limited, private sector

	Brazil
	2001
	National Program

	Chile
	1992
	National Program

	Colombia
	2019
	National Program

	Costa Rica
	2004
	National Program

	Cuba
	1986
	National Program

	Ecuador
	2011
	National Program

	El Salvador
	Not performed
	No PKU screening

	Guatemala
	Not performed
	No PKU screening

	Haiti
	Not performed
	No PKU screening

	Honduras
	2016 (Suspended or limited)
	Limited, no nationwide program

	Mexico
	1974, suspended in 1998, reinstated
	National Program

	Nicaragua
	Not performed
	Limited, private sector

	Panama
	2007
	National Program

	Paraguay
	2003
	National Program

	Peru
	2012
	National Program

	Dominican Republic
	Not performed
	Limited, private sector

	Uruguay
	1994
	National Program

	Venezuela
	1985, suspended in 2002
	National Program (Suspended)



Supplementary Table 3. Most common PAH variants in Latin America. The table demonstrates de allelic frequency in Latin America and the global allelic frequency of the genetic variants.
	Variant (coding sequence and protein sequence)
	Allele Frequency in Latin America (%)
	Allele Frequency reported in BIOPKUdb (Global)

	c.1162G>A
(p.Val388Met)
	17.04
	1.46

	c.782G>A
(p.Arg261Gln)
	8.14
	5.187

	c.1066-11G>A 
	3.92
	6.036

	c.1222C>T
(p.Arg408Trp)
	2.41
	20.307




Supplementary Table 4. Genotype vs. Phenotype of variants. The table demonstrates the domain affected by each genetic variant and the interpretation according to the  pathogenic variation.
	Variant
	DOMAIN AFFECTED
	INTERPRETATION

	c.60+5G>T 
	N-terminal extreme of protein
	Deletion of intron recognition site results in retention of the intron between exon 1 and 2, leading to the loss of the GGGG site.

	c.140G>A (p.Ala47Val)
	Peptide bridge between ACT and BPH
	Deletion of the intron recognition site causes the intron between exon 4 and 5 to be retained, resulting in the loss of the GGGG site.

	c.165T>G (p.Phe55Leu)
	ACT (N- terminal)
	Replacement of phenylalanine, which has a bulky aromatic side chain, with leucine, a smaller nonpolar amino acid, potentially altering hydrophobic interactions and structural stability at the N-terminal ACT domain.

	c.331C>T (p.Arg111Ter)
	BPH (central & C- terminal)
	Deletion of catalytic and oligomerization motif.

	 c.441+5G>T 
	Peptide bridge between ACT and BPH
	Deletion of the intron recognition site causes the intron between exon 4 and 5 to be retained, resulting in the loss of the GGGG site.

	c.754C>T (p.Arg252Trp)
	BPH (central & C- terminal)
	Substitution of arginine, which is basic and essential for catalytic activity, with tryptophan, an aromatic amino acid, possibly impacting the enzyme's catalytic efficiency and interaction with its substrates.

	c.824C>G (p.Pro275Arg)
	BPH (C- terminal)
	Replacing a nonpolar proline with a positively charged arginine could disrupt the folding and reduce the stability of the enzyme by introducing a charge in a typically nonpolar region.

	c.842C>T (p.Pro281Leu)
	BPH (C- terminal)
	Substituting proline with leucine, which could result in increased flexibility and potentially affect the folding or oligomerization of the enzyme.

	c.1045T>C (p.Ser349Pro)
	BPH (C- terminal)
	Replacing serine with proline at position 349 introduces a rigid structure, potentially disrupting the protein’s shape, leading to decreased stability and altered function

	[bookmark: OLE_LINK3]c.1066-11G>A 
	BPH (C- terminal)
	Deletion of the intron recognition site leads to retention of the intron between exon 10 and 11, with subsequent loss of the GGGG site.

	c.1161C>A (p.Tyr387Ter)
	BPH (C- terminal)
	Deletion of part of the catalytic domain and the oligomerization motif.

	[bookmark: OLE_LINK4]c.1162G>A (p.Val388Met)
	BPH (C- terminal)
	This variant replaces valine with methionine at position, potentially affecting the enzyme's stability and function in its C-terminal domain due to this substitution introduces a larger, sulfur-containing amino acid, potentially affecting the structural stability and functional interactions.

	c.1208C>T (p.
Ala403Val)
	BPH (C- terminal)
	The substitution of alanine by valine might introduce steric hindrance due to valine's larger side chain, affecting the local structure and possibly enzyme activity.

	c.1241A>G (p.Tyr414Cys)
	BPH (C- terminal)
	Changing tyrosine to cysteine can significantly alter protein functionality by introducing potential disulfide bonding that can change the protein's folding and structural integrity.

	c.1243G>A (p.Asp415Asn)
	BPH (C- terminal)
	Change of an amino acid with side chain negatively charged to a polar one. Different bonding neighborhood interaction and amino acid lateral chain position. Making unfavorable interactions.

	CNV EXON 5 DELETION
	ACT (N- terminal)
	Complete deletion of exon 5 results in the loss of the entire exon from the gene.





Supplementary Table 5. Incidence and Prevalence in Latin American countries. The table demonstrates the PKU incidence and prevalence in several Latin American countries, Chile and Uruguay present the highest incidence, and Argentina and Brazil have the highest prevalence.
	Country
	PKU Incidence
	PKU Prevalence

	Argentina
	3.49:100.000
	3.19:50.000

	Brazil
	4.25:100.000
	2:50.000

	Chile
Costa Rica
Cuba
	5.12:100.000
-
-
	2.6:50.000
1.02:50.000
1:50.000

	Ecuador
	1.53:100.000
	-

	México
	0.62:100.000
	1.8:50.000

	PERu
	2.05:100.000
	1.07:50.000

	Uruguay
	4.77:100.000
	-

	
	

	



Number of PKU genotypes

Number of genotypes	
cPKU	mPKU	MHP	5	5	1	

