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(57) Abstract

(54) Title: ENHANCER ELEMENTS FOR INCREASED TRANSLATION IN PLANT PLASTIDS

Provided are methods for increasing the production of protein in a plant cell by transforming plastids of plant cells with a construct
comprising a promoter functional in a plant plastid, a ribosome binding site, DNA sequence of interest and a transcription termination
region, and growing plant cells comprising the transformed plastids under conditions wherein the DNA encoding sequence is transcribed in
the plastid. Also provided are methods for increasing protein production by fusing a coding sequence to a gene of interest to a secondary
protein for cleavage or targetting of the protein of interest within the plastid, whereby high levels of expression of protein is achieved.
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

1. Claims: 2-5,7,8 completely; 1,6,19,20-27,35-39 partially

A method for increasing the production of a protein in a
plant cell, comprising transforming plastids of said plant
cell with a construct comprising: a promoter functional in a
plant plastid, a ribosome binding site, a DNA of interest
and a transcription termination region, and growing said
plant cells under appropriate conditions for transcription.
The construct further comrising a selectable marker and
flanking DNA regions of homology to the plastid genome. Said
markers being one out of a selection as claimed, said
ribosome binding site being from a leader sequence as
claimed, preferably being the gene 10 leader RBS or the
rbcLRBS. Said gene of interest encoding a gene conferring
tolerance to the herbicide glyphosate, especially being an
EPSPS gene out of the selection as claimed, either native or
synthetic. The method wherein selection for said herbicide
tolerance is made on media containing glyphosate at a
concentration from at least about 50- about 200 micromoiar,
more preferably 1 millimolar.

A plant cell produced according to said method comprising
about 1% or about 7%, respectively, or more of total soluble
protein as said expressed protein.

A plant comprising said plant cell being tolerant to
glyphosate, applied at a rate of at least 16 ounces,
preferably 32 ounces, more preferably 64 ounces or greater
per acre.

Plant cells, plants, seeds produced according to the said
method.

2. Claims: 9-16 completely; 1,19,20,26,27 partially

A method for increasing the production of a protein in a
plant cell, comprising transforming plastids of said plant
cell with a construct comprising: a promoter functional in a
plant plastid, a ribosome binding site, a DNA of interest
and a transcription termination region, and growing said
plant cells under appropriate conditions for transcription.
Said gene of interest encoding a peptide derived from a
eukaryotic organism other than a peptide of a plant plastid,
preferably a mammalian peptide, more preferably selected
from the group of interferons, monoclonal antibodies,
hematopoeitic agents, pituitary hormones, thyroid hormones,
hypothalamic hormones, albumins, pancreatic hormones, and
proteinase inhibitors, exempliified by bGH, hGH, pBL, and
aprotinin. Said gene being a native or a synthetic gene.

A plant cell produced according to said method comprising
about 1% or about 7%, respectively, or more of total soluble
protein as said expressed protein.

Plant cells, plants, seeds produced according to the said
method.

3. Claims: 17,18 compietely; 1,6,19,20-27,35-39 partially
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FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 210

A method for increasing the production of a protein in a
plant cell, comprising transforming plastids of said plant
cell with a construct comprising: a promoter functional in a
plant plastid, a ribosome binding site, a DNA of interest
and a transcription termination region, and growing said
plant cells under appropriate conditions for transcription.
Said gene of interest encoding a gene conferring tolerance
to the herbicide glyphosate, especially encoding a
glyphosate-modifying enzyme selected from the group of gox,
hph, glpA, and glpB, said gene being a native or a synthetic
gene. The method wherein selection for said herbicide
tolerance is made on media containing glyphosate at a
concentration from at least about 50- about 200 micromolar,
more preferably 1 millimolar.

A plant cell produced according to said method comprising
about 1% or about 7%, respectively, or more of total soluble
protein as said expressed protein.

A plant comprising said plant cell being tolerant to
glyphosate, applied at a rate of at least 16 ounces,
preferably 32 ounces, more preferably 64 ounces or greater
per acre.

Plant cells, plants, seeds produced according to the said
method.

4. Claims: 28-34 compietely

A method for increasing the production of a protein in a
plant cell, comprising transforming plastids of said plant
cell with a construct comprising: a promoter functional in a
plant plastid, a ribosome binding site, a transcription
termination region, a coding sequence to a secondary protein
fused to said DNA sequence of interest, and growing said
plant cells under appropriate conditions for transcription.
Said secondary protein optionally being the
thylakoid-targetting terminus of cytochrome f, or the
cleavable N-terminal portion of ubiquitin. Said method
further comprising claeving said ubiquitin N-terminus from
said eukaryotic peptide by harvesting said plant cells and
exposing the contents of said transformed plastid to the
cytosol of said plant cell. The method whereby expression
from said DNA sequence of interest is enhanced, said
sequence preferably encoding bioactive hGH.
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