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Synthesis of De Novo O2 Carriers for the Preservation of Transplating Organs
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Recombinant Human Hemoglobin ; Amino Acid Substitution ; Organ Preservation
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Current technology of organ transplantation surgery suffered from time constraint is large due to insufficient preservation techniques for the donor organ .




Protocols for preserving organs consist of core - cooling and single flush perfusion with cell nutrient saline solution and the rate of tissue necrosis is slow only
temporarily. Organ viability conceivably could be extended if appropriate amounts of oxygen could be supplied continuously to organ tissue and the
hypothermic -storage injury could be minimized during preservation .Blood hemoglobin (HB) works as an ideal oxygen carrier in human body ,but direct use
of human blood or hemoglobin (Hb A) is prohibited because the oxygen transport capacity of Hb A dramatically drops at low temperature , 4°C. This
laboratory has been involved in engineering studies of hemoglobin in the past decade . The recent investigation of T.thynnus tuna Hb showing that its beta
subunit is involved in the unusual temperature response of tuna Hb’s oxygenation prompts to this proposing study .By protein engineering studies ,we plan to
explore the structural mechanism of the unusual temperature constraint in the tuna fish hemoglobin and to construct a recombinant human hemoglobin (rHb A)
capable of efficiently transporting oxygen to organ for preservation at low temperature . Our proposal will focus on designing ,synthesizing ,and analyzing
hemoglobins with tuna fish Hb amino acid substitution at strategic sites of Hb A . Through a serious of study we will aim on investigation of (1) the domain
structure of temperature constraint in hemoglobin ,(2) the solution structure determination of tuna fish beta hemoglobins, (3) characterization of synthesized
recombinant hemoglobins (rHb), and (4) the synthesis of de novo oxygen carriers with appropriate oxygen affinity with little temperature constraint. The
Crystallographic structure determination , and animal organ preservation experiments of the successfully synthesized rHbs will be conducted by collaborating

laboratories. The successful synthesis of a rHb, functioning at 4°C, will be an important and exciting advance in organ preservation.



