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Temperature is one of the major environmental factors that regulate the growth and
developments in plants. However, a temperature higher than the optimum disturbs plant
metabolisms by acting as an environmental stressor. It is yet unsolved why only a
several degree increase in temperature is sometimes deleterious for plants. In this
doctoral dissertation, I describe that nitric oxide (NO) is involved in heat stress response
in plants. AGLB3 is a T-DNA insertion mutant of Arabidopsis thaliana that lacks the
functional g/b3, a homologue of bacterial truncated Hb (trHb). Side-by-side
comparisons between AGLB3 and the wild type reveal that the mutant is sensitive to
heat stress in germination and photosynthesis. AGLB3 did not germinate at higher
temperatures such as 32 °C where the wild type retained 100% germination. The
germination capability was restored by the presence of NO scavengers or the volatile

.organic compound isoprene. Non-photochemical quenching is a protecting mechanism
in photosynthesis. In AGLB3 the non-photochemical quenching (NPQ) measured with a
pulse amplified modulation (PAM) chlorophyll a fluorescence fluorometer was severely
inhibited at 32 °C where that of the wild type was not. The inhibition was completely
prevented by the NO scavenger cPTIO. Even at the optimum temperature, NPQ of the
wild type was inhibited by chemical NO donors as similar to dithiothreitol, a known
inhibitor for NPQ. These results suggest that trHb is required for plant heat tolerance
and the protein may be involved in the scavenging of NO. Based on these findings, I
propose a novel mechanism for the cellular damage in terms of NO that is potentially

overproduced under heat stress conditions.
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