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(7) ABSTRACT

The present invention provides transgenic plants over-
expressing a transgene encoding a calcium-binding protein
or peptide (CaBP). Preferably, the CaBP is a calcium storage
protein and over-expression thereof does not have undue
adverse effects on calcium homeostasis or biochemical
pathways that are regulated by calcium. In preferred
embodiments, the CaBP is calreticulin (CRT) or calseques-
trin. In more preferred embodiments, the CaBP is the
C-domain of CRT, a fragment of the C-domain, or multimers
of the foregoing. In other preferred embodiments, the CaBP
is localized to the endoplasmic reticulum by operatively
associating the transgene encoding the CaBP with an endo-
plasmic reticulum localization peptide. Alternatively, the
CaBP is targeted to any other sub-cellular compartment that
permits the calcium to be stored in a form that is biologically
available to the plant. Also provided are methods of pro-
ducing plants with desirable phenotypic traits by transfor-
mation of the plant with a transgene encoding a CaBP. Such
phenotypic traits include increased calcium storage,
enhanced resistance to calcium-limiting conditions,
enhanced growth and viability, increased disease and stress
resistance, enhanced flower and fruit production, reduced
senescence, and a decreased need for fertilizer production.
Further provided are plants with enhanced nutritional value
as human food or animal feed.
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GAATTCGGCA
CATAAGTTTC
GTACGCCGTC
GGGAGGTCTT
GTCAAGTCCG
CACATCTGGA
CCGAGGATTA
AACAAGGATA
GCTTGACTGC
AGAAGACATT
ATCTCTCGGT
CAAAAACCAC
CTCATGTTTA
ATTGATAATG
TCTTCCCCCT
GGGATGACAA
TATGATGATA
GGACTGGGAC
ACCCAGAATA
TACCAGGGTA
TGATCCATAC
TGTGGCAGGT
GACCCTGCGT
GGAGGCAGAA
AGGATGCCGC
GAAGACGATG
TGGCAAGGAT
TGATGTTGCT
TTTTTCCCGT
AGTTTGGGTC
AACACTGAAC
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CGAGCACGAC
CATCGGGCGT
GCGGCACTTC
CTTCCAGGAG
AGTGGAAGAA
AAATGGAATG
CAGGTTCTAT
AGACCCTGGT
GGCGGTGGCT
AGGTGGAGAC
ACAGCACCAA
TTGATCAAGA
CACTTTCATC
AAGAGAAGCA
AAGAAAATCA
GGAGTACATT
TTCCCAAGGA
GATGAGGAAG
CAAGGGACCA
AATGGAAGGC
ATTTACGCCT
TAAATCGGGC
TGGCCAAGAC
AAGGCTGCTT
CAAGGGTGGG
AGAAGGCAGA
TCTGATGATG
GGCCTAGATT
GACCATCAAG
GCCGTAGCGC
AAGGAGGAAG
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CTTAGGGGTT
CGCCGGTATG
TCGCGCTCGC
AAGTTCGAAG
GGATGAGAAC
GAGATGCCGA
GCCATTTCAG
GCTGCAGTTC
ACGTCAAGTT
ACATCTTACA
GAAGGTTCAC
AGGATGTCCC
ATCCGTCCTG
TACTGGCAGC
AGGACCCAGA
CCTGACCCTG
AATTCCTGAC
ATGGTGAATG
TGGAAACAAA
ACCTATGATT
TCGACAGCTT
ACTCTGTTCG
TTTTGCAGAG
TTGATGAGGC
GATGATGAGG
CGAGGACAAG
AGAAGCACGA
TATCAGCTCT
AAGTAGAACA
TTTGTAGTCA
GATCTTTTGC

FIG. 1

CAGATCGGAT
GCGATCCGCA
CTCTGTCGCC
ATGGCTGGGA
ATGGCTGGTG
GGACAAAGGT
CCGAATACCC
TCTGTGAAGC
GCTGGGTGGT
GCATTATCTC
ACTATCCTGA
TTGTCAGACT
ATGCAACATA
ATCTACGAGC
GGCTAAGAAG
AGGACAAGAA
CCTGATGCTA
GACTGCCCCT
AGAAAATCAA
GACAACCCAG
GAAGTACATT
ACAACATCAT
GAGACCTGGG
CGAGAAAAAG
ATGATGACCT
GCCGACTCTG
CGAGCTCTAG
GCCACTATGA
CTGCTAATAA
TTTTTCCCAT
CAAAAAANAD
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CGGAAGCTTC
AGGGGTCTTC
GCCGTCGCAG
AAGTCGGTGG
AATGGAACCA
ATTCAAACCT
TGAGTTCAGC
ACGAGCAGAA
GATGTAGACC
TCGCCCAGAT
CCAAGGATGG
GATCAGTTGA
CAGCATTCTC
ATTGGGATAT
CCTGAGGACT
GCCAGAGGGC
AGAAGCCTGA
ACCATTCCCA
GAACCCGAAC
ATTTTAAGGA
GGCATTGAGC
CATCACTGAT
GCAAGCACAA
AAGGAAGAAG
AGAGGATGAG
ATGCCGAGGA
ATGGCGAGGA
AGTTCTTTTT
GCAGATGGAC
TAAAGCCGAT
AARAA
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CCT ATG ATT GAC AAC CCA GAT TTT AAG GAT GAT CCA TAC
ATT TAC GCC TTC GAC AGC TTG AAG TAC ATT GGC ATT GAG
CTG TGG CAG GTT AAA TCG GGC ACT CTG TTC GAC AAC ATC
ATC ATC ACT GAT GAC CCT GCG TTG GCC AAG ACT TTT GCA
GAG GAG ACC TGG GGC AAG CAC AAG GAG GCA GAA AAG GCT
GCT TTT GAT GAG GCC GAG AAA AAG AAG GAA GAA GAG GAT
GCC GCC AAG GGT GGG GAT GAT GAG GAT GAT GAC CTA GAG
GAT GAG GAA GAC GAT GAG AAG GCA GAC GAG GAC AAG GCC
GAC TCT GAT GCC GAG GAT GGC AAG GAT TCT GAT GAT GAG

AAG CAC GAC GAG CTC TAG

FIG. 4
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Prot. Ex.

FIG. 6
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