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Seeds Induction

Transgenic Plant

Regeneration

Research Methods

Plant Material and Callus Induction

• Mature caryopses were husked by shaking in 60%

H2SO4 and sterilized by bleach. After 2-3 weeks,

callus is grown enough to be transferred to co-culture

plates for infection with agrobacterium.

Resting, Selection and Regeneration

• Callus is transferred to resting plates, and

untransformed plants should be reduced by selection.

After one month, transgenic calli were transferred to

regeneration medium to generate plants.

Molecular Analysis

Flavodoxin (Fld) plays a key role in photosynthetic

microorganisms as a substitution of the electron carrier

flavoprotein under disadvantageous environmental

conditions. Cyanobacterial Fld has demonstrated to be

alternative ferredoxin of advanced plants in most

electron transfer (ET) processes under adverse

conditions. In the photosynthetic ET chain, two

electrons are transferred from photosystem I to the

flavin-dependent ferredoxin-NADP+ reductase (FNR)

through two ordinal ferredoxin (Fd) electron carriers.

Hence, in FNR/Fld, a direct transfer between redox

cofactors and less complex specificity than in Fd was

observed, and over one orientation in the encounter

complex can be efficient in ET. In this research, we are

attempting to overexpress FNR-FLD gene to enhance

drought and salt tolerance in switchgrass.

Transgenic plants have been obtained for this study.

To confirm the insertion of transgenes, genomic DNA

from the regenerated plants from herbicide-resistant

calli were extracted and subjected to PCR screening

with the Bar gene specific primers of BarF and BarR.

BarF: 5'- GTC TGC ACC ATC GTC AAC CAC TAC-3'

BarR: 5'- GTC CAG CTG CCA GAA ACC CAC -3'.

The gel electrophoresis of PCR product showed the

expected banding size of 441bp (figure below). The

result confirmed the presence of the Bar gene in all

transgeneic events.

Figure 3: PCR analysis of genomic DNA from

transgenic switchgrass

Lane 1: DNA ladder. Lane 2 & 3: Negative control.

Lane 4 & 5: Other constructs.

Lane 6: DNA of pHL091 transgenic switchgrass.

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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AbstractBackground

Switchgrass (Panicum virgatum L.) is a warm-grass native to

North America’s prairies. It is a common forage grass and high

potential biofuel crop. To produce the maximum number of

biofuels, the switchgrass plants must have favorable conditions

including water and heat; otherwise; the plants yield will be low

and an economic loss in agriculture. We are attempting to

overexpress the FNR-FLD gene using Agrobacterium-mediated

transformation to improve the survival abilities of switchgrass.

Previous studies have shown that overexpressing the FNR-FLD

gene in creeping bentgrass plants gave the plants an advantage

during unfavorable conditions. This gene product decreases

susceptibility to drought and salt, allowing the plants to flourish

and have maximum yields of various products that are useful in

the industry. Transgenic switchgrass has been obtained and is

continually undergoing molecular and physiological analysis, and

progeny test.
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