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Albinism encompasses a genetically heterogeneous group of congenital conditions which are characterised by hypopigmentation of the hair, skin 

or eyes.  Pigment is believed to be essential for the normal development of the eye and without it albinism patients can suffer from a range of 

ocular defects, including nystagmus.   
 

At the Wessex Regional Genetics Laboratory in April 2018 we implemented a 31-gene NGS panel for congenital albinism and nystagmus and here 

we present our findings from the first 100 patient screens.  We have confirmed a molecular diagnosis in 16 cases and have noted three additional 

findings of interest:   
 

1. Most of the genes on our panel exhibit an autosomal recessive pattern of inheritance; we have identified 25 cases whereby only one 

pathogenic or likely pathogenic variant has been detected, which is suggestive of missing heritability.   

2. In 15 of these 25 cases, the patients have one (likely) pathogenic TYR variant but are also at least heterozygous for two previously-reported 

potential modifier variants: TYR c.575C>A p.(Ser192Tyr) and TYR c.1205G>A p.(Arg402Gln).   

3. We have three cases where two heterozygous pathogenic variants have been detected in different genes, suggestive of a polygenic effect.   
 

In summary, our data highlight the complexity associated with interpreting genetic test results for albinism owing to missing heritability and the 

involvement of potential modifier variants as well as possible polygenic effects.   

Results: 
 

A summary of the results from 100 patient analyses is illustrated in figure 1. 
 

Overall, 16 patients received a confirmed molecular diagnosis with the causative 

gene being either TYR (n=9), OCA2 (n=5), HPS5 (n=1) or PAX6 (n=1).   
 

A further 15 patients were heterozygous for one (likely) pathogenic TYR variant 

and were also at least heterozygous for two previously-reported TYR potential 

modifier variants: TYR c.575C>A p.(Ser192Tyr) and TYR c.1205G>A 

p.(Arg402Gln).  It has been postulated that the missing heritability of 

hypomorphic oculocutaneous albinism could be attributed to these TYR variants 

(which are common substitutions in control populations) both being present in 

trans with a pathogenic TYR variant1.   
 

Ten patients had only one (likely) pathogenic variant detected, the majority of 

these variants were in the OCA2 gene (n=9); MLPA analysis has been 

undertaken in six cases to date and an OCA2 copy number abnormality has 

been excluded.  These results are suggestive of missing heritability.   
 

Three patients had two pathogenic variants with each variant being present in a 

different gene (see table 1).  Whilst complex inheritance patterns for albinism and 

nystagmus have not been reported in the literature to date, these results could be 

indicative of polygenic effects. 
 

The most frequently-detected variant was OCA2 c.1327G>A p.(Val443Ile), which 

is reported to be the most commonly-occurring pathogenic OCA2 variant in the 

northern European population2 (gnomAD frequency 0.51%); other recurrent 

pathogenic variants are listed in table 2.  

Testing strategy: 
 

The following 31 genes were analysed in the Albinism and nystagmus panel: 
AP3B1; AP3D1; BLOC1S3; BLOC1S6; CACNA1A; CACNA1F; CASK; DTNBP1; 

FRMD7; GPR143; HPS1; HPS3; HPS4; HPS5; HPS6; LRMDA; LYST; MANBA; MITF; 

MLPH; MYO5A; OCA2; PAX6; RAB27A; SACS; SETX; SLC24A5; SLC45A2; TULP1; 
TYR; TYRP1. 
 

Library preparation and targeting for next-generation sequencing analysis was 

performed using the Trusight™ One Expanded Sequencing panel (Illumina®).  

Next-generation sequencing was undertaken on a NextSeq500™ platform and 

data were processed using an in-house bioinformatic pipeline.  Only the 31 

genes included in the Albinism and nystagmus panel were analysed. 
 

Nomenclature is according to current HGVS guidelines using NM_000275.2 (OCA2), 

NM_000372.4 (TYR), NM_016180.4 (SLC45A2) and NM_024747.5 (HPS6). 
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Conclusion: 
 

Our data show that whilst albinism is a genetically heterogeneous disorder, 

pathogenic variants are most frequently detected in TYR and OCA2.  If the TYR 

tri-allelic hypothesis were to be ratified and agreed as a molecular confirmation of 

diagnosis, then the overall diagnostic yield for this test would rise from 16% to 

31%.  Additionally, our data provides further evidence of missing heritability and 

suggests possible polygenic involvement.  
 

One of the main challenges in providing this service has been the classification of 

variants in autosomal recessive genes according to the ACMG/AMP3 and ACGS4 

guidelines.  These genes often lack evolutionary constraint, pathogenic variants 

can be present within control populations at relatively high frequencies, functional 

studies are often performed on compound heterozygotes and co-segregation 

calculations are challenging unless affected individuals are homozygous. Further 

iterations of the guidelines may address these issues.  

Table 1: Patients with two pathogenic variants in different genes 

Patient Pathogenic variant 1 Pathogenic variant 2

1 OCA2  c.1327G>A p.(Val443Ile) TYR  c.1217C>T p.(Pro406Leu)

2 OCA2  c.1327G>A p.(Val443Ile) SLC45A2 c.986_987delinsG p.(Thr329ArgfsTer69)

3 TYR  c.823G>T p.(Val275Phe) HPS6  c.1674dupC p.(Asn559GlnfsTer8)

Patient 2 was also heterozygous for a VUS in SLC45A2: c.347G>A p.(Gly116Asp) 
Patient 3 was also heterozygous for both TYR potential modifiers  

* One TYR (likely) pathogenic variant plus the two TYR potential 
modifiers c.575C>A p.(Ser1192Tyr) and c.1205G>A p.(Arg402Gln) 

Figure 1: Albinism and nystagmus 31-gene panel: results from 100 analyses 

Table 2: Recurrent (likely) pathogenic variants 

Variant ACMG classification Allele count 

(including 

homozygotes)

OCA2  c.1327G>A p.(Val443Ile) Pathogenic 8

OCA2  c.1465A>G p.(Asn489Asp) Likely pathogenic 5

TYR  c.242C>T p.(Pro81Leu) Pathogenic 6

TYR  c.1118C>A p.(Thr373Lys) Pathogenic 6

TYR  c.1217C>T p.(Pro406Leu) Pathogenic 5

TYR  c.823G>T p.(Val275Phe) Pathogenic 5

TYR  c.1264C>T p.(Arg422Trp) Likely pathogenic 4
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