Plant's response to heat stress fluctuates
between day and night
14 December 2016
One protein called Phytochrome Interacting Factor
4 (PIF4) is crucial to coordinating a plant's
response to elevated temperature by activating the
genes that help the plant deal with heat stress. But
it only seems to be active during daylight hours.
Wang and his team set out to find out what was
constraining PIF4's activity to daytime.
They found that PIF4 is, in turn, regulated by
another protein called Timing of CAB Expression 1
(TOC1), which is a part of the biological circadian
clock proteins that accumulate at the end of the
day. TOC1 binds to PIF4 and inhibits its activity in
the evening and through the night. The
disappearance of TOC1 at dawn allows PIF4 to
respond to warm temperature in the morning.

An illustration of how a plant's response to elevated
temperatures changes between daytime and nighttime
as regulated by the interactions between proteins called
PIF4 and TOC1. Credit: Eunkyoo Oh.

Climate change and recent heat waves have put
agricultural crops at risk, which means that
understanding how plants respond to elevated
temperatures is crucial for protecting our
environment and food supply.

Until now, how the circadian clock helps a plant's
survival of heat stress was unknown.
"Since the hottest temperatures usually occur
around noon and continue through the early
afternoon, a plant's survival during a heat wave is
most threatened during this period," Wang
explained. "By tying the heat response to the
circadian clock, plants maximize their chances of
survival during heat waves."

"Zhiyong's new work reveals a potential energysaving strategy in plants where heat-stress
response genes are prevented from being turned
For many plants, even a small increase in average
on at night when there is less chance of heat
temperature can profoundly affect their growth and
stress. Using a circadian clock machinery to do this
development. In the often-studied mustard plant
is quite elegant," says Sue Rhee, Director of
called Arabidopsis, elevated temperatures cause
Carnegie Plant Biology.
the plants to grow longer stems and thinner leaves
in order to cope with the heat stress.
New work led by Carnegie's Zhiyong Wang
uncovers the system by which plants regulate their
response to heat differently between daytime and
nighttime. It is published by Nature
Communications.
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