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The Pupl locus is a major QTL for tolerance of phosphorus (P) deficiency located on Chr.12.
The Pupl region was fine-mapped in a Nipponbare x Kasalath population and recently
sequenced in the tolerant donor Aus variety Kasalath. Sequence analyses revealed major
differences in size and gene models compared to the corresponding region in Nipponbare
(Japonica) and 93-11 (indica). None of the predicted Pupl Kasalath genes has formerly been
associated with P-response and it is currently unclear how Pupl confers tolerance.
Candidate genes are now being analyzed to elucidate their function.

The Pupl region in Kasalath, Nipponbare, and 93-11 is highly variable with respect
to size, structure, and gene models: - =
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Genomic regions are defined by the fine mapping markers T5-4 and Ba76H14 7154
and sequences are aligned using Nucmer software (Kurtz et al. 2004) . The data show - 5‘ * . m_ :‘ o .:’:;
the importance of sequencing QTLs in the tolerant donor variety.

Pupl candidate genes: Expression analysis and relation to other stresses
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Drought QTL on Chr.12

Chr.12 regions overlapping with Pupl
have been mapped in QTL studies on
drought and biotic stresses, e.g. blast.
We are currently analyzing whether Pupl
candidate genes are drought responsive
ol (207) and Pupl NILs are being tested for their

' tolerance of drought and biotic stresses.

- & -— gene #4: fatty acid oxygenase

gene #18: dirigent-like

- == gene #26: hypothetical protein Pupl at 55 cM (15.3 Mb)
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+P -P  +P -P The analysis of Pupl candidate genes in conjunction with the
development of PCR-based markers (available) and a robust

- - phenotyping system (ongoing) will ultimately lead to a better
understanding of P-deficiency tolerance and the development of
higher-yielding improved rice varieties for rainfed systems.

For a recent review on our work, see Ismail et al. (2007).
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