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Objectives 

1. To optimize the biolistic
transformation procedure for citrus.

2. To engineer RMCE novel
transformation vectors specific for
gene gun transformation.

3. To perform genetic transformation
using the transformation vectors
from objective 2 and produce
transgenic plants with potential
resistance to a broad range of citrus
pathogens.

Problem and Significance 

Citrus greening or huanglongbing (HLB) has 
been responsible for the devastation of the 
citrus industry in Florida, and it is currently 
present in most of the US citrus producing 
areas. In California (CA), HLB has been 
reported in residential areas since 2012, but 
recently, an infected Asian Citrus Psyllid 
was found in a commercial grove. If HLB 
spreads into commercial groves in CA and if 
its effects mirror what happened in Florida, 
this could translate into large loses for the 
CA growers.  

Benefit to the Industry 

HLB is a serious threat for the CA citrus 
industry, and since there is no solution yet 
for the cure of HLB, the industry is 
completely unprotected against this deadly 
disease. This project aimed to produce 
transgenic plants with potential resistance to 
HLB and other citrus diseases, and that are 
devoid of non-plant genes that may affect 
consumer acceptance. The CA citrus 
industry will benefit from the availability of 
plants that have the potential to resist HLB 
and, therefore, guarantee the future of the 
industry. 

Progress and Summary 

Protocols for optimal transformation of citrus 
seedling stems by gene-gun (a machine 
that shoots small particles coated with 
genes into cells) were developed in order to 
incorporate disease resistance genes into 
citrus cells (Figs. 1 and 2). The optimization 
parameters were initially performed using 
cabbage, and the results were used to 
optimize citrus tissues. A gene that makes 
the cells become blue (uidA gene) was used 
to facilitated visualization of the results. This 
first objective is 100% completed. 

In this project, we planned to produce 
transgenic plants using only plant DNA; 
therefore, we constructed several vectors 
(small circular DNA used as tools in 
biotechnology) to test plant promoters and 
terminators (the pieces of DNA needed at 
the start and end of a gene for proper gene 
function). Once we selected the promoters 
and terminators, new vectors containing 
disease resistant genes driven by the plant 
promoters and terminators were produced. 
Furthermore, the vectors contain special 
pieces of DNA (here called regulatory 

2019-2020 Annual Report

mailto:Eliezer.louzada@tamuk.edu


NOTICE: The research results included in this publication are summary reports for the benefit of the Citrus Research Board and the 
growers it serves. They are not to be taken as recommendations from either the individual reporting or the agency doing the 

research. Some of the materials and methods mentioned are neither cleared nor registered for commercial use. The summaries 
were written by the project leaders identified. Both technical names and registered trademarks of materials are used at the 

discretion of the authors and do not constitute any endorsement or approval of the materials discussed. Questions on possible 
applications should be directed to the local University of California Extension Specialist, a licensed PCA, or the appropriate 

regulatory agency. 
 

sequences) that facilitates the removal of 
any gene introduced into the transgenic 
plants that are not of plant origin. The 
regulatory sequence also excises itself 
because they are not from plant. This 
second objective is 100% completed. 

We used the vectors described above to 
produce many putative transgenic Carrizo 
plants (Figs. 3, 4, 5) that because they 
contain only plant DNA they may be better 
accepted by consumers. A large number of 
these plants have already been rooted (Fig. 
4). These plants are currently being tested 
for the presence of the disease resistance 
genes and the absence of the consumer 
unfriendly DNA sequences (selectable 
marker gene).  

  

         

Figure 1: Visualization of cabbage cells (dark 
spot) expressing the uidA gene after shooting 
the tissue using the gene gun. 

 

Figure 2: Visualization of citrus cells (dark spot) 
expressing the uidA gene after shooting citrus 
seedlings stem segments using the gene gun. 

 

 

Figure 3: Putative in vitro transgenic citrus 
plants. 

2019-2020 Annual Report



NOTICE: The research results included in this publication are summary reports for the benefit of the Citrus Research Board and the 
growers it serves. They are not to be taken as recommendations from either the individual reporting or the agency doing the 

research. Some of the materials and methods mentioned are neither cleared nor registered for commercial use. The summaries 
were written by the project leaders identified. Both technical names and registered trademarks of materials are used at the 

discretion of the authors and do not constitute any endorsement or approval of the materials discussed. Questions on possible 
applications should be directed to the local University of California Extension Specialist, a licensed PCA, or the appropriate 

regulatory agency. 
 

 

Figure 4: Many petri dishes with putative 
transgenic plants. 

 
Figure 5: Putative Carrizo rooted transgenic 
plant. 
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