JIMassAmbhe

Human Heme
Oxygenase-1

Evren Saban
Chemistry Dept.

University of Massachusetts,
Amherst

Biomolecular Structure Fall 2005



JMassAmbh
HEME?

Heme released from oxidized free hemoglobin
constitutes a potentially harmful molecule due to its
ability to intercalate into cell membranes where it
promotes deleterious iron-dependent reactions leading
to ROS generation and membrane lipid peroxidation
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Introduction

= Discovered in 1968 by
Tenhunen R, Marver HS and Schmid R

= HOL1 is expressed at low levels in endothelial cells, as well as in
kidney, liver, and most abundantly in spleen, where senescent
erythrocytes are sequestered and red blood cell hemoglobin is
degraded

= Together with the heme synthetic enzyme &-aminolevulinate
synthase it regulates the cellular levels of the prooxidant heme,
yielding equimolar amounts of biologically active catabolites

= HO-1 catalyzes the first and rate-limiting step in heme degradation.

= |n the HO reaction, the oxidation of heme generates equimolar
ferrous iron, biliverdin IX and CO.
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Mechanism
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Mechanism
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Role
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Structure

= 1N45

= Resolution: 1.50 A°

= 2 HO in asymmetric unit
= 233 residues per unit

= Mostly a-helical

= 12 helices

= The heme is sandwiched
between two helices
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Structure
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ES potential
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HEME contact

The active site of HO-1.

a, Stereo view of the heme site
from the outside of the molecule,
showing proximal residues

b,Stereo view of the distal side of
the heme from above the distal
helix.

Biomolecular Structure Fall 2005 10



JMassAmb
Distal helix

A
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