
Abstract
Brassica rapa is an organism favored for its use as a model in plant

biotechnology. Researchers at the University of Wisconsin-Madison selectively

bred a cultivar of B. rapa that specifically serves this purpose, known as FPsc.

Variations of this cultivar containing specific mutations served as the basis of

this experiment. The efficiency of Agrobacterium mediated transformation via

leaf disc infection was tested in B. rapa samples containing mutations of

dwarfism and albinism as well as wild type and a strain of B. rapa known as

R500 or yellow sarson. The goal of this experiment was not only to test the

efficiency of Agrobacterium mediated transformation in these plants, but also

how each mutation could possibly effect the outcome.
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Figure 3:
Each strain of B. rapa is 

placed on co-cultivation 

plates for three to four 

days to allow enough time 

for the tissue to be infected 

by Agrobacterium.

Following co-cultivation, the samples are moved

to regeneration plates (not shown) that contain

three antibiotics to kill off the Agrobacterium. The

herbicide glufosinate is also present to select for

transformed plant cells, as only they carry the

resistance gene from pHL093.

Figure 1:

Plasmid construct pHL093 containing 

important genes for glufosinate 

resistance and Choline Oxidase, a 

protein compound that promotes 

drought tolerance. 

Figure 2: Brassica rapa variations

Top Left – Albino – albinism in plants causes a limited capacity for photosynthesis

Bottom Left – GAD 1-2 – deficiency of the protein gibberellin causes dwarfism

Mid – R500 – a wild type variant of B. rapa that produces yellow seeds

Right – Wild Type – no abnormalities to note

Further Opportunities
As the regeneration stage 

progresses, transformed plants will 

begin to form shoots. These shoots 

can be excised from the surrounding 

tissue and placed in a special media 

that promotes the development of 

roots. When the roots are long 

enough, the plants can be moved to 

soil to continue out their lifespan and 

eventually form seeds.

There is also a need for the genetic 

identification and comparison for 

each variation of plant. As stated, 

each variant has unique genetic 

makers (mutations) and with the 

specific sequence, one could use 

PCR to amplify those markers and 

visualize them via gel 

electrophoresis.

Research Methods
The transformation of B. rapa followed a protocol for a tried and

true method in tobacco transformation known as the “leaf disc”

infection method. Sustainable plant tissue must first be

generated by growing the plants in either sterile discs on agar

based plant media (Figure 2, Albino plants) or simply by

growing them in potting soil. Once numerous leaves have

formed, a few can be removed and sterilized if necessary.

Sterile leaves are then cut with a sterile scalpel into “disc”

shaped pieces. The “discs” are then incubated in a liquid culture

of Agrobacterium tumefaciens that hold the transformation

construct of interest, pHL093, for a short amount of time (~10

minutes) and then transferred to co-cultivation plates seen in

Figure 3.

The key factor in this method is that when a plant is damaged, it

released a compound known as Acetosyringone (AS). AS

serves as a signaling molecule to Agrobacterium, indicating that

there is an opportunity for it to infect the plant. When the leaves

are cut into “discs” they are also poked or sliced with the scalpel

to ensure the maximum amount of AS is released. The co-

cultivation media is also prepared with extra AS mixed in so the

Agrobacterium has a very high probability of infecting the plant

tissue.
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