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High Auxin

High Jasmonate

Plant hormones are primary regulators of plant growth
and development. We have previously reported natural-
ly occuring genetic variation for auxin response pheno-
types among A. thaliana accessions (Delker et al., 2008,
Planta 227:929-941). Within the Research Cluster G we
alm to assess and analyze natural variation for three ad-
ditional phytohormones: jasmonic acid (JA), cytokinin,
and ethylene. We have selected these hormones be-
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cause their signaling pathways are well known for the Left: Auxin signaling. Auxin binding by F-box proteins (TIR1 family)  Left: Cytokinin signaling. Cytokinins trigger phosphorylation cas-
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A possible reason for variation on the above reported physiological level may be differences in the ability of accessi- Our molecular population genetic analyses enable us to
ons to transduce the hormone signal. We therefore assessed whether hormone signaling genes are rather conser- make assumptions on the possible role of signaling
ved or variable on the sequence level. While low nucleotide diversities suggest a high degree of conservation argu- genes in the inheritance of functional variation of signa-
eing against different biochemical properties of signaling components among accessions, high nucleotide diversities ling abilities among accessions. Based on our prelimina-
would indicate possible functional differences.These analyses will allow us to make assumptions on possible selec- ry results we find no evidence for significantly increased
tive pressures acting on hormone signaling genes. nucleotide diversity in auxin signaling genes. In a paral-

lel study we identified significant transcriptional variation
for auxin signaling genes indicating that different abilli-
ties to transduce hormone signals among accessions
may be regulated on the transcriptional level.

We therefore sequenced partial cds from 19 accessions for 49 (auxin), 18 (JA), 30 (cytokinin), and 22 (ethylene) si-
gnaling genes. Nucleotide diversities were computed and compared to an empirical distribution of 236 control genes.
Preliminary analysis of 6 accessions indicates a rather high degree of sequence conservation for auxin signaling
genes. This argues against possible functional differences among accessions on the level of signaling components.

Future QTL analyses will enable us to identify possible
Bl i receptors (4 players in an untargeted approach. Furthermore, utili-
I zing the same RIL populations as the other collaborators
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AUX/IAAS (27) within Research Cluster G will enable us to identify pos-
sible pleiotropically acting QTLs. This data mergence
ARFs (19) will be especially interesting for the QTLs of the Altmann

group which analyzes growth phenotypes that are likely
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regulated by phytohormones.

As a second quantitative genetic approach we plan to
perform association mapping with a panel of 360 deeply
genotyped natural accessions.

0.004 0.002

0.003

synonymous substitutions per synonymous site

0.002 < 0.001

0.001 <

nonsynonymous substitutions per nonsynonymous site

1 —

0 -

Figure 4: Nucleotide diversity of auxin signaling genes.

Synonymous (left) and non-synonymous (right) nucleotide diversities were computed for auxin signaling genes and the empirical distribution.
Especially auxin receptors reveal sequence conservation. AUX/IAAs and ARFs are not significantly more variable than the empirical distributi- Thomas Altmann and Renate Schmidt (IPK Gatersle-
on. Error bars represent the standard error. These preliminary data are based on only 6 accessions, therefore sampling effects have to be taken ben), Thomas Lahaye (L|\/|U MUnChen), Ivo Grosse

into account. Similar analyses for the other hormones are in process.
4 P (MLU Halle), Steffen Neumann (IPB)

Biowissenschaftliches Netzwerk
“Strukturen und Mechanismen der biologischen IPIK
|nformationsverarbeitung” GATERSLEBEN

MAX-PLANCK-GESELLSCHAFT




