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ETY OF HEMATOLOGY

To the editor:

A Portuguese patient homozygous for the -25G>A mutation of the HAMP promoter shows
evidence of steady-state transcription but fails to up-regulate hepcidin levels by iron

Mutations of hepcidin are arare cause of juvenile hemochromatosis (JH). We report a homozygous -25G>A mutation in the hepcidin 5' untranslated
region (UTR) that generates a new start codon with a consequent frameshift. In this patient with arare coincidental association of JH, Turner syndrome,
and absolute lymphopenia, the absence of normal hepcidin synthesis was expected. Surprisingly, the patient had detectable hepcidin, suggesting that the
start of translation was maintained at the original ATG with some normal protein production. However, hepcidin was not appropriately induced by an
iron challenge test, supporting role of hepcidin on the clinical expression of iron overload in this case.

) 23

The hepatic peptide hepcidin is a key regulator of iron bal ance. Mutations of hepcidin are arare cause of juvenile hemochromatosis (JH and include

nonsense, fram&ehift,2 and missense mutations C70R and C78T affecting conserved cystel nes32

Recently a-25G>Amutation in the HAMP 5'UTR was described in 2 Portuguese siblings with iron overload and absence of urinary hepci din® Here, the
same mutation was found in a different Portuguese family where the proband shows coincidental association of JH, Turner syndrome, and absolute

Iymphopeniaz Although no comparative haplotype analysis was performed, geographic and historical tracking does not indicate any relationship with

the previoudly described family. In the proband, no mutationsin the coding regions of HAMP and hemojuvelin genes were found by sequenci ng.gv5
However, inthe 5UTR region of HAMP, a G>A point mutation was identified at position -25 from the canonical ATG. This was confirmed by WAVE
(Transgenomic, Omaha, NE) denaturing high-performance liquid chromatography (DHPL C; heteroduplexeswere formed by heat denaturation at 94°C
for 3 minutes and cooling to 25°C for 45 minutes; the mixture was analyzed at a melting temperature of 64.1°C, with alinear acetonitrile gradient: Start:
44.3% Buffer A, 55.7% Buffer B; Stop: 35.3% Buffer A, 64.7% Buffer B). In afamily study performed with written informed consent, both parents and
one brother were heterozygous for the mutation. Elevated serum ferritin levelsin these subjects were likely due to the additional effect of regular high
alcohol intake.

The G>A substitution changes GTG to ATG and creates a new start site for trang ation. Since this mutation introduces an earlier initiation codon with a

shifted reading frame, it would be expected to encode a different peptide. Surprisingly, urinary hepcidin, analyzed in first morning voided sampl es,g was
detected in the proband at a concentration of 12 ng/mg creatinine with a serum ferritin concentration of 19 ng/mL at the time of evaluation. The result
was confirmed by Western blot analysis. The production of hepcidin could be explained by the maintenance of the start of trandation at the original
ATG, aphenomenon also observed with other gen&s.m In this case, urinary hepcidin was evaluated when iron depletion had been aready achieved by
phlebotomy treatment. To explain the initial severe phenotype of the patient, we hypothesized that hepcidin was not appropriately induced by iron and
performed an iron challenge test with urinary hepcidin determination 24 hours after the ingestion of 80 mg iron asferrous sulfate No increase in
urinary hepcidin was observed in the patient, in contrast with a 2- to 3-fold increase observed in 2 control subjects (Figure 1). Of interest, areduction in
serum transferrin saturation was observed in controls 24 hours after the iron challenge (Figure 1). In contrast, the transferrin saturation in the patient
increased with the iron challenge. We interpret the late reduction of transferrin saturation in the controls as a delayed effect of hepcidin increase. The
lack of this response in the patient supports the notion that defective hepcidin regulation played arolein her iron overload.
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hepeain gl | Figure 1.. Urinary hepcidin levelsin 2 controls and the proband, before and after ingestion of 80

mg iron asferrous sulfate. Synthetic hepcidin standards (20, 50, and 100 ng) and urinary extracts
_' — equivalent to 0.5 mg creatinine were analyzed by sodium dodecy! sulfate-polyacrylamide gel

| electrophoresis (SDS-PAGE) and Western blotting with rabbit anti-human hepcidin antibody. 0 =

JOURMNAL OF THE AMERICAN SOC

epcan npmgeeinen a2 a5 30| 1 17 o0 woa|  UFiNE collected before iron ingestion; Fe = urine collected 24 hours after iron ingestion. Measures of
sm T sswen v 22 | w0 s omow| - Urinary hepcidin, serum transferrin saturation, and serum ferritin are given for each subject at the
Smfemiem o w o w e jndicated test times.
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