Assoclation studies and development of molecular markers for Pup1,
a major QTL for phosphorus deficiency tolerance
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Phosphorus (P) deficiency and P unavailability are major constraints to rice production, especially Uniq Uue genomic structure of Pup1 in Kasalath

In rainfed ecosystems. A major QTL for P-deficiency tolerance, Pupl (Phosphorus Uptake 1), has Kasalath Ba76H14 7154
been mapped on chromosome 12 in a Nipponbare x Kasalath population under upland conditions Kasalath (aus) .- .-..._._.__-_:T.
(Wissuwa and Ae 2001). After fine mapping, we sequenced the Pupl region in tolerant donor vs Nipponbare (japonica) e
Kasalath. Comparative sequence analyses revealed the unique structure of the Kasalath Pupl locus
as compared with Nipponbare and 93-11 (Heuer et al. unpubl.; Ismail et al. 2007). Nipponbare L B Not aligned
The assessment of the genes present in the Pupl locus showed the absence of any known P- I 0 rercent Tdentity
responsive gene (Heuer et al. unpubl.). Likewise, earlier physiological analyses revealed no Kasalath (aus) Kffa'aihﬂ % ; W cesor [ mioson | or-ovx [l oo-toon
evidence as to how Pupl confers tolerance for P deficiency (Wissuwa 2005). It is therefore likely vs 93-11 (indica) ] = Sane strand == Roverse strand
that Pupl represents a novel P-deficiency tolerance mechanism. Candidate gene analyses are N
currently ongoing. | Tl N ﬁ«% .
To breed P-deficiency-tolerant rice varieties, it is of primary importance to develop a reliable 93-11 e asalath _ Nipponiare L""'_'
Pupl phenotyping system, as well as robust PCR-based foreground and flanking markers. This is size of Pup1 region [ELEA R, 1541 K 752.7" ki
also a prerequisite to the identification of putative recipient parents for Pupl. We recently made Number annotated genes*: TIGR, BGI - 2 e
good progress in the development of a more efficient phenotyping system after discovering that — ge.ms:TE:.n;:. - E;:kh 321.?1m
Pupl physically overlaps with a major QTL for yield under drought. Indeed, the Pupl phenotype is Y e - -
more expressed under water-limited conditons. Repea st rmsposans varorocsosons RSN
PCR-based gene-specific and Pupl flanking markers were developed and are now being used for Total annotated sequence: TIGR, BGI : 140.9 kb 723k
marker-assisted introgression of Pupl into Asian rice cultivars. These markers were also used for — i Sk
- . . . . . . intergenic and non-annotated sequence: TIGR, BGI - 132 kb 3804 kb
an allelic survey of 81 diverse rice accessions showing the presence of Pupl predominantly in ricecans [T T IR o

=with gaps of unknown lendgth, *incl. genes annotated astransposons;, ™ double annotation of sequences

upland varieties, suggesting that breeders have unknowingly selected for Pupl in varieties

developed for unfavorable environments.
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