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Severe phenotype of a new mutant of f°-thalassemia complicated with P4.2nippon may have
developed based on the oxidative state of the B-thalassemia.
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A new [-thalassemia (B-thal) frameshift mutation was found at CD 102 (AAC>ATCAC) in a
17-year-old Japanese male and his 14-year-old sister. Both demonstrated a more severe phenotype
than the usual B-thal minor. No mRNA derived from the thalassemic allele, or BTmRNA, was
detected in the sequencing analysis of mRNA. However, a small amount of the B'mRNA was
amplified by amplification refractory mutation system and the JPCR demonstrated a negligible
amount of B"mRNA. Thus, their more severe phenotype was not caused by the “dominant type”
B-thal in which a considerable amount of the P'mRNA is present. We further searched for the
cause of their severe phenotype. We noticed that the red cells morphology revealed ovalocytosis
and small numbers of stomatocytes that were seen in the hereditary spherocytosis (HS), especially
by mutations of membrane protein P4.2. The sequence of the P4.2 gene of our patient disclosed
heterozygous P4.2yippen, OF missense mutation at codon 142 (GCT>ACT) on exon 3, which is the
most common mutation of Japanese HS. Another mutations of other membrane proteins, Band 3
and ankyrin were not detected. When HS by P4.2yi5p0n develops it is homozygous and no P4.2
protein is observed in the red cell ghost by SDS-PAGE, while in our case the amount of the P4.2
was almost normal. We suspected that the oxidation by free excess a-globin chain in B-thal minor
might impair the function of altered membrane protein P4.2 by P4.2yippon. However, there are few
reports about the oxidative state of B-thal minor measured by malondialdehyde and total
antioxidant capacity. Our study for thirty-three Japanese patients with B-thal minor disclosed that
the P-thal minor was related to oxidation that was evidenced by higher malondialdehyde and
lower total antioxidant capacity (p<0.001). In addition, glycerol lysis time (GLTso) that was
invariably prolonged in thal was highly correlated with both malondialdehyde and total
antioxidant capacity (p<0.01), or oxidation. Thus, the GLTs prolongation in p-thal per se may
reflect the membrane alteration or injury by the oxidation. Such alterations of the membrane in
B-thal may precipitate the further derangement of the red cell membrane by heterozygous
P4 . 2xippon to cause hemolytic involvement.
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