Discovery of an Alternative Oxygen Sensitivity
In Algal Photosynthetic H, Production

James | ee and Elias Greenbaum
Oak Ridge National Laboratory
Chemicd Technology Divison
Oak Ridge, TN 37831-6194
Phone: 865-574-1208
Fax: 865-574-1275
Emal: Legw@ornl.gov

For ord presentation in Session 1) Advancesin Biomass Production and Processing, The 23
Symposium on Biotechnology for Fuels and Chemicals,
Breckenridge, Colorado, May 6-9, 2001

Abstract

Algd phaotosynthetic hydrogen (H,) productionisa potentia future cleanenergy resource. In green agae,
photoevolutionof H, and O, occurs in the same cdl where the photosyntheticdly produced O, caninhibit
the production of H,. Therefore, gpplication of green dgae for H, production is confronted with the
problem of oxygensengtivity. In the pagt, this O,-sengtive phenomenon was generdly interpreted asthe
O.-inhibitioneffect on hydrogenase activity. Recently, we discovered that this dassc interpretationof O,
sengtivity needsto be revised. In this presentation, we report latest experimentd studies on thisfinding.
Inour recent experiments that characterized O,-tolerance in H,-producing wild-type Chlamydomonas
reinhardtii, we observed anew oxygensengtivity that isclearly distinct from the oxygen sengtivity of the
hydrogenase. Thisdigtinct O, sengtivity indicates thet there is an dterndive eectron transport pathway
that can take dectrons away from the hydrogenase-catalyzed H, production pathway to O,. Our
experiments demonstrated that this dternative mechanismismoresengtive to O, thanthe oxygen sengtivity
of the hydrogenase. Addition of a proton uncoupler (FCCP) can reverse the O,-inhibition effect and
restore H, production. Therefore, these findings represent an important progressin dgd H, production
research. Futurework will focus on mapping this aternative e ectron trangport pathway and on developing
atechnique to control this pathway to enhance the production of H,.



