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ABSTRACT
Unique proteases secreted by pathogenic organisms
have been identified to play important roles in
these organisms’ pathogenesis. These proteases
allow pathogens to invade host organisms, reappropriate host nutrients, and evade host
immune systems. Among these peptidases,
cysteine proteases have been identified as the
most important players in the parasitic infection
of plants. Cysteine protease inhibitors have been
shown to be the most effective compounds
produced by plants to help them prevent infection
by pathogenic microorganisms (Wasilewski et al.
1996). Overexpression of soybean cysteine
protease inhibitor 1 (GmCPI1) in Arabidopsis
significantly enhances its resistance to pest
infection (Luo et al. 2014). Excessively expressing
GmCPI1 has resulted in an increase in the
performance of transgenic Arabidopsis under
many adverse conditions, such as drought and
high salinity (Luo et al. 2014). In this project, we
are attempting to develop novel soybean cultivars
that overexpress GmCPI1 by using the
Agrobacterium-mediated plant transformation
method. Such cultivars will potentially show
increased resistance to pest infections and adapt
favorably to other unfavorable conditions. This
research may provide a promising strategy to
enhance the pest resistance of other economically
important plants and food crops, as well as to
improve their performance under adverse
conditions, resulting in increased crop yields.

RESEARCH METHOD

DISCUSSION

Agrobacterium-mediated plant transformation method was employed in this research project. Soybean William 82 cultivar
was transformed with pHL661 gene construct in Agrobacterium strain EHA105. The construct pHL661 was engineered to
contain the CPI1 gene under control of the 35S promoter, allowing for constitutive expression of CPI1 in transgenic plants.
As shown in the map below, the hptII gene was also incorporated into the construct, permitting the straight-forward
selection of transformed plant cells with hygromycin B. The pHL661 construct contains a kanamycin-resistance gene for
Agrobacterium selection.

FUTURE DIRECTIONS

SOYBEAN TRASFORMATION BY AGROBACTERIUM-MEDIATED METHOD

RESEARCH POSTER PRESENTATION DESIGN © 2012

www.PosterPresentations.com

 Complete the regeneration process to obtain whole
transgenic plants.
 Genetic analyses will be performed to confirm the
presence of the CPI1 transgene in full-grown plants.
 Further investigate stability of transgene in
progenies using genetic approaches.
 Test transgenic plant growth under various stress
conditions to examine their phenotypic variability
and performance.
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BACKGROUND
Soy is currently recognized as one of the most
important crops globally in terms of both economic
value and nutrient content. Soybean crops have
been shown to be more profitable than most other
food crops, including corn. Furthermore, soybean
has been identified to be an ideal source of protein,
carbohydrates, oils, fiber, vitamins, and minerals,
and is being used to address issues of malnutrition in
many developing countries. However, soy is very
susceptible to nematode infections and other
adverse conditions such as drought and high salinity.
Nematode infections, especially those of the
soybean cyst nematode, have had a disastrous effect
on soybean production in the U.S (Paul, 2006).
Studies have shown that heat stresses and long
periods of drought significantly reduce yield of
soybean crops (Lenssen, 2012 & Lindsey & Thomison,
2013). Here, we are developing a new soybean
cultivar that has the ability to resist nematode
infections and to thrive under unfavorable conditions
through overexpression of the CPI1 gene.

This project is still in progress. We have not yet
regenerated a whole transgenic soybean plant
exhibiting CPI1 overexpression. To date, we have
performed the soybean explant transformation
procedure, and have subcultured resulting explants
to the point of shoot elongation medium. The
results are very promising because all of our
regenerated shoots are growing well in the
selective media, tentatively signifying successful
transformation and regeneration of transgenic
plants.

Shoot Elongation with Hygromycin B
Selection

Shoot Induction with Hygromycin B
Selection

Lindsey, L. & Thomison, P. (2013). High temperature effects on corn and
soybean. Agriculture and Natural Resources. Retrieved from
http://corn.osu.edu/newsletters/2012/21-22/high-temperatureeffects-on-corn-and-soybean.
Lenssen, A. (2012). Soybean response to drought. Iowa State University
Extension. Retrieved from
http://www.extension.iastate.edu/CropNews/2012/0622lenssen.htm
Gerlock, G. (2013). Generic seeds could have a short life span. NET
Nebraska’s PBS & NPR Stations. Retrieved from
http://netnebraska.org/article/news/generic-seeds-could-haveshort-life-span
Paul, J. (2006). Soybean nematode is big problem. Amarillo GlobeNews. Retrieved from
http://amarillo.com/stories/2006/04/16/bus_4448498.shtml#.VQd_o
o7F8ug
Luo, H., Knap, H., Li, Z., Warner, A. & Hu, Q. (2014). Methods and
compositions for transgenic plants with enhanced resistance to biotic
and abiotic stress. United States Patent Application Publication, US
20140237684A1.
Wasilewski, M. M., Lim, K. C., Phillips, J. & McKerrow, J. H. (1996).
Cysteine protease inhibitors block schistosome hemoglobin
degradation in vitro and decrease worm burden and egg production
in vivo. Mol Biochem Parasitol, 81, 179 – 189.

FUNDING
This project is supported by the Natural Sciences and
Mathematics Department at SUNY Cobleskill, and by
SUNY Cobleskill’s College Foundation and Alumni
Association.

ACKNOWLEDGEMENT
Rooting

Transgenic Plant Growth in Green
Houses

We would like to thank Dr. Hong Luo and his lab in the
Genetics and Biochemistry Department at Clemson
University for providing us with the pHL661 gene
construct.

