
Fig 3. (a) qPCR results showing gene expression of GUS gene in our plant lines. (b) The graph shows the expression levels of GUS relative to EF-1a. (c) pCambia2301 
construct includes NPTII selectable marker and β-Glucurodinase reporter gene. (d) Expected band size at 524 bp for GUS gene in lines 3.3 and 3.5, but not in wt, 4.1 or 4.3.
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Introduction

• Advancements in biotechnology have allowed 
us to study genetics and plant physiology by 
engineering transgenic plants. As an important 
economical crop worldwide, tomato has become 
widely used for biotechnology studies [1]. 

• Plants exhibit the capacity to regenerate a 
complete organ/body from a single tissue 
fragment, making them an effective model for 
genetic transformation. By taking advantage of 
this ability, we are able to create transgenic 
varieties through a process known as 
Agrobacterium-mediated transformation. 

• In nature we find that the plant pathogen 
Agrobacterium tumefaciens has the ability to 
incorporate its own DNA into a host plant [2, 3]. 
This natural mechanism of infection has allowed 
us to insert a specially designed plasmid 
construct containing an antibiotic kanamycin 
resistance gene (NPTII) as well as reporter β-
Glucuronidase (GUS) gene into Micro-Tom 
tomato plants. 

Methods

• Two constructs were used for transformation. 
pCAMBIA2301 containing CAMV35S promoter 
to drive NPTII kanamycin resistance gene and  
the GUS reporter gene. The E1494 plasmid 
does not contain a catalase intron in the GUS 
reporter gene, unlike pCAMBIA2301.

• Tomato seeds were surface sterilized and 
germinated under aseptic conditions for 9 days. 
Agrobacterium was grown overnight and re-
suspended in the cultivation solution. The 
cotyledons were cut through the mid-vein and 
soaked in the Agrobacterium solution for 
infection, and then placed on the medium [1,4]. 

• As the explants began to regenerate, they were 
transferred to different media with kanamycin. 
Once developed enough, GUS assay, PCR and 
qPCR were performed and later placed in soil. 

Fig 1. The regeneration and growth of tomato plants on media containing 
kanamycin. (a)-(c) pCambia2301 explants on callus inducing media. (d) Shoots on 
rooting media. (e) Regenerated plants on soil. (f) Plant with fruits (F1 progeny).

Table 1. Summary of the regenerated plant lines that fully matured and survived 
after transplanted to soil. Four lines were kanamycin resistant however only 3.3 
and 3.4 tested positive for GUS. 

Fig 2. Results for GUS assay. (a) The blue staining indicates the expression of 
GUS gene in leaf tissue. (b) Positive results can be seen in the fruit tissue for 3.5 
and in the leaf tissue for 3.3. Negative result for 4.3. (c) Positive GUS staining in 
flower tissue for 3.5. 

Results

Approximately one third of the explants from 
each construct endured the selection process 
(Fig 1). Using pCAMBIA2013, we were able to 
generate three plantlets that were able to survive 
selection by kanamycin. From E1494 construct, 
eleven plantlets were generated. By the end of 
the fourteenth week, eleven out of our fourteen 
plantlets had fully developed roots but only plant 
lines 3.3, 3.4, 4.1 and 4.3 survived to maturity 
(Table 1). After verification with PCR and qPCR, 
we found that we generated two (3.3 and 3.5) 
transgenic plants that tested positive for GUS 
and showed expression in several different plant 
tissues (Fig 2 and Fig 3). 

Discussion

• The results indicate that our four plants lines 
were indeed kanamycin resistant suggesting 
that they were able to incorporate the 
transgenes into their own genome. The lack of 
GUS expression in plant lines 4.1 and 4.3 could 
have been the result of gene silencing. Plant 
lines 3.3 and 3.5 showed expression in various 
tissues enabled by the CaMV35S promoter. 

• This methodology can bring forth the 
opportunity to  study of fundamental genes to 
improve perhaps nutritional value in plants. 
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