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Next-generation sequencing of iron metabolism-related genes in
Portuguese patients with iron overload: novel pathogenic genetic variants
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metabolism-related genes may be involved in HH development (3).

a negative HFE-HH-first level genetic test.

Hereditary Hemochromatosis (HH) is an autosomal recessive disorder characterized by excessive intestinal iron absorption resulting in pathologically increased body iron stores.
It is typically associated with a common HFE gene mutation (p.Cys282Tyr)(1). However, particularly in Southern European populations, around one third of the patients with

primary iron overload do not present that genotype or the compound heterozygosity for the p.Cys282Tyr and the p.His63Asp mutations (2). In fact, in addition to HFE, other iron

This study aimed to explore the use of the Next-Generation Sequencing (NGS) technology for rapid and simultaneous analysis of a panel of six iron metabolism-related genes

(HFE, TFR2, HJV, HAMP, SLC40A1, and FTL) in 88 Portuguese patients with persistent iron overload, not exposed to environmental factors known to promote this phenotype, and

RESULTS

A total of 1242 genetic alterations (corresponding to 55 different variants)
were found by NGS in the 88 Portuguese non-classical HH patients. Fourteen
of them are presented in Table I. These include three novel mutations in TFR2
[two missense (p.Leu750Pro and p.Ala777Val) and one intronic splicing
mutation (c.967-1 G>C)] (Fig.1), one novel missense mutation in HFE
(p.Tyr230Cys), one private mutation at the 5’-UTR of HAMP (c.-25 G>A) which
gives rise to a premature translation initiation codon, and two mutations in
the Iron-Responsive Element (IRE) of FTL gene, c.-173C>G and c.-167C>A
(Fig.2).
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C) Patient: 36-year-old woman;
Fe= 236 pg/dL;
Tranf. Sat. = 86%.

A) Patient: 69-year-old man;
Fe =198 ug/dL; Ft = 1930 ng/mL;
Tranf. Sat. = 100%

B) Patient: 56-year-old man;
Fe = 260 pg/dL; Ft = 2961 ng/mL;
Tranf. Sat. = 84%

METHODS

and FTL).

(Hlumina).

Finder).

Eighty-eight iron overload Portuguese patients, negative for the common HFE risk genotypes
were analysed by NGS for six iron metabolism-related genes (HFE, TFR2, HAMP, HJV, SLC40A1

A TruSeq Custom Amplicon kit (TSCA, by lllumina) was designed in order to generate 97
amplicons covering exons, intron/exon junctions and UTRs of the mentioned genes with a
cumulative target sequence of 12115bp. Amplicons were sequenced in the MiSeq instrument
(Illumina) using 250 bp paired-end reads. Sequences were aligned against human genome

reference hgl9 using alignment and variant caller algorithms in the MiSeq reporter software

Novel and very rare variants were validated by Sanger sequencing (Applied Biosystems) and

their pathogenic significance were assessed by in silico studies (Polyphen-2, Human Splicing
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DISCUSSION

The recent development of NGS allows practical, manageable, and cost-effective analysis of the non-classic HH cases,

when conventional testing has failed to identify the underlying molecular basis of the disease. However, establishing t
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detected variants for HH development remains a hard-working task, requiring further functional studies.

oroving to have significant utility

ne clinical relevance of NGS-

The identification and study of novel iron metabolism-related mutations are important steps forward to improve the knowledge of the HH genetic basis

heterogeneity and of the pathophysiology of the different types of HH. Clinically, it is also important because whilst the treatment of the more common

forms of iron overload is similar, differential diagnosis remains important in atypical cases in which specific treatment and/or monitoring options are

recommended.
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