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Differential impact of heat stress on the expression of chloroplast-encoded
genes
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Abstract
Heat shock is one of the major abiotic factors ttemises severe retardation in plant

growth and development. To dissect the principt@ogs of hyperthermia on chloroplast gene
expression, we studied the temporal dynamics astnapt accumulation for chloroplast-encoded
genes inArabidopsis thalianaand genes for the chloroplast transcription maafyiragainst a
background of changes in physiological parametéranarked reduction in the transcript
amounts of the majority of the genes at the eanlysps of heat shock (HS) was followed by a
return to the baseline levels dicL and the housekeeping geraigP1 accD, rpsl4andrrnl6.
The decline in the mRNA levels ofnE (for tRNA®) and the PSI gengssaAandpsaBwas
opposed by the transient increase in the transedpumulation oindhF and the PSII genes
psbA,psbD,andpsbNand their subsequent reduction with the developrokstress. However,
the up-regulation of PSII genes in response toagdel/temperature was absent in the heat stress-
sensitive mutantabil andabi2 with the impaired degradation of D2 protein. Tk@ression of
rpoA and rpoB, which encode subunits of PEP, was strongly doegudated throughout the
duration of the heat treatment. In addition, hea¢ss-induced PEP deficiency caused the
compensatory up-regulation of the genes for théeanencoded RNA polymerases RPOTp and
RPOTmp, the PEP-associated proteins PAP6 and RAP&er/Thr protein kinase cPCK2, and
the stress-inducible sigma factgene SIGS Thus, heat stress differentially modulates the
transcript accumulation of plastid-encoded genes. ithalianaat least in part via the expression

of HS-responsive nuclear genes for the plasticstiaption machinery.
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Abbreviation8BCA, bicinchoninic acidHS, heat stress; NEP, nuclear-encoded plastid RNA
polymerase; PEP, plastid-encoded chloroplast RNgnperase; PSII, photosystem II; TBARS;
thiobarbituric acid reactive substances; Fv/Fm nlaimal photochemical efficiency of PSII;
gRT-PCR, quantitative real-time polymerase chaactien; MS, Murashige and Skoog nutrient
medium; ROS, reactive oxygen species; Yll, effectiuantum yield of photosystem II; NPQ,
Non-Photochemical Quenching
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