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Abstract

Background

InsP-5-Ptase gene is involved in the
phosphoinostide pathway which functions
as a mechanism of drought response. The
protein products of this gene hydrolyze
soluble inositol phosphates terminating the
signal of InsP3 triggered by abscisic acid,
a chemical produced in large quantities
during drought. Switchgrass is an
important warm season grass in Northern
America, often used in the production of
biofuels. By manipulating the switchgrass
genome, we can increase the yield of
desired products, including ethanol.
Introducing the InsP-5-Ptase gene into the
callus will give the plants an ability to grow
in arid soil, making it a very valuable
biofuel crop. In this research, we are
overexpressing drought tolerance gene
coding InsP-5-Ptase in switchgrass plants
by agrobacterium-mediated transformation
method.
The binary vector pHL083
containing gene expression cassettes of
InsP-5-Ptase and herbicide-resistant Bar
gene. Transgenic herbicide resistant
switchgrass
plants
have
been
obtained. Further molecular, physiological
and progeny analysis will be conducted.

Switchgrass is a crop with significant agronomic potential as a biofuel. As a C4 plant
it has high production potential in arid regions; the success of which could be
improved upon by increasing it’s drought resistance via this Inositol polyphosphate
5-phosphatase (InsP-5-Ptase) pathway. InsP-5-Ptase is a gene involved in the
phosphoinositide pathway in both animals and plants, its protein specially
hydrolyzes soluble inositol phosphates and terminates the signal. Inositol-(1,4,5)trisphosphate (InsP3) is a soluble second messenger in plants that increases the
response to diverse environmental stimuli. InsP-5-Ptase can dephosphorylate InsP3
to InsP2, then terminate the signal induced by InsP3. The increased hydrolysis of
InsP3 results in dramatic increases in drought tolerance.

Molecular analysis of
transgenic plants
Genomic DNA of T0 transgenic plants
was isolated using DNeasy Plant
Genomic DNA Isolation Kit. PCR
analysis was perform to confirm the
bar gene insertion by using the
following paired primers:
BarF primer: 5’- GTC TGC ACC ATC
GTC AAC CAC TAC -3’
BarR primer: 5’- GTC CAG CTG CCA
GAA ACC CAC -3’
To confirm the T0 transgenic plants
are inserted by the PHL083 construct
successfully, screening the PCR result
of the DNA with the BarF primer and
BarR primer on the gel is important.
The figure below showed that the
result of transgenic plants.
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Tissue Culture and Agrobacterium-mediated
Transformation System in Switchgrass
1. Mature seeds of switchgrass (Alamo) were de-husked and pre-sterilized by
shaking in 60% H2SO4 for 18 min.
2. Seeds then were surface sterilized for 20 min in 50% bleach.
3. Seeds were rinsed with sterilized distill water three times and plated on callus
induction media.
4. Plates were incubated in the dark at 29 °C
5. Embryo-genetic calli were infected by Agrobacterium pHL083.
6. Infected calli were transferred onto resting medium for 7 days.
7. Infected calli were transferred onto selective medium and sub-cultured every 2
weeks.
8. Transformed calli were transferred to regeneration media and incubated in the
light at 29°C.
9. Observations were recorded for somatic embryo and shoot formation after
another 4 weeks.
10. Transgenic plantlets were transferred to soil for further development.

Figure 3: PCR Analysis of Transgenic
Events. The left band is the DNA ruler.
#1 is transgenic event of the construct
PHL083 . #2 and #3 are the
transgenic events of other Bar
containing constructs.
Future work:
Plants are being leaf-painted with 1%
Basta solution. True transgenic plants
will show herbicide tolerance. Each
transgenic line will be grown to
maturity and bred to enable further
molecular analysis, physiological
analysis and progeny testing.
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