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Heme sensing of the ChrS histidine kinase from Corynebacterium

diphtheriae
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It has been hitherto believed that Corynebacterium diphteriae conducts the sensor
kinase, ChrS, and the response regulator, ChrA, of a two—component signal
transduction system to utilize host heme iron. Although ChrS is predicted to encode
a heme sensor, the sensing mechanism remains uncharacterized. ChrS expressed in
Eshcherichia coli membranes was solubilized and purified in the presence of a
non-ionic detergent. ChrS protein incorporated into proteoliposomes and nanodiscs
catalyzed heme—dependent autophosphorylation by ATP. Other metalloporphyrins and
iron did not stimulate kinase activity, suggesting that ChrS is a specific heme sensor.
This is the first functional reconstitution of a bacterial heme—sensing protein.
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