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            Abstract
The synthesis of haemoglobin A (HbA) is exquisitely coordinated during erythrocyte development to prevent damaging effects from individual α- and β-subunits1,2. The α-haemoglobin-stabilizing protein (AHSP) binds α-haemoglobin (αHb), inhibits the ability of αHb to generate reactive oxygen species and prevents its precipitation on exposure to oxidant stress3,4,5. The structure of AHSP bound to ferrous αHb is thought to represent a transitional complex through which αHb is converted to a non-reactive, hexacoordinate ferric form5. Here we report the crystal structure of this ferric αHb–AHSP complex at 2.4 Å resolution. Our findings reveal a striking bis-histidyl configuration in which both the proximal and the distal histidines coordinate the haem iron atom. To attain this unusual conformation, segments of αHb undergo drastic structural rearrangements, including the repositioning of several α-helices. Moreover, conversion to the ferric bis-histidine configuration strongly and specifically inhibits redox chemistry catalysis and haem loss from αHb. The observed structural changes, which impair the chemical reactivity of haem iron, explain how AHSP stabilizes αHb and prevents its damaging effects in cells.
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                    Figure 1: 
                        Structure of the oxidized αHb bound to AHSP.
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Figure 2: 
                        AHSP-bound oxidized αHb undergoes structural rearrangements.
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Figure 3: 
                        Protective effects of the bis-histidyl configuration for Fe 
                        iii
                        -αHb.
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Figure 4: 
                        Mechanisms of AHSP-mediated stabilization of αHb.
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Free α-haemoglobin exists as a structurally unstable monomer and is prone to oxidation and precipitation, contributing to the pathophysiology of β-thalassaemia and other blood disorders. Molecular chaperones had long been proposed to help stabilize free α-haemoglobin, and several years ago one was discovered: α-haemoglobin stabilizing protein (AHSP), which specifically interacts with and stabilizes free α-haemoglobin. The crystal structure of AHSP bound to the oxidized Fe(III) α-haemoglobin has now been determined, revealing how the haem group is protected via a mechanism that requires α-haemoglobin to undergo drastic structural rearrangements.
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