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ABSTRACT (Executive Summary-public report-do not disclose proprietary information or intellectual property)
1. Please state project objectives and what work was done this quarter to address them:

Objective 1: The development of an antibody based diagnostic assays. We have
successfully completed this objective. We have concluded that the polyclonal antibody
created against the CBaPRV movement protein can be used in dot blot and western blot
assays to determine if CBaPRYV is active in a tree. The results of antibody testing correlated
very well with water uptake (the previous standard for testing for blight), with a couple
exceptions. Some of the trees that appeared healthy and took up 10 ml of water in 30
seconds were positive for CBaPRV movement protein. Further checks with RT-PCR
indicated that CBaPRV was active in these trees. We believe this indicates that we were
successful in developing an early diagnostic test. We also believe this suggests that this
detection method is more sensitive than the previous water-uptake detection method.
Additionally, many of the trees that took up 1ml or less of water were also negative using our
diagnostic tests. This indicates that the tree was likely dead or dying which does not support
viral replication. We were not successful in adapting this detection method to include an
ELISA test. We also had multiple bands in some of the western blots. This indicates that
either there is degraded movement protein detected, that the movement protein is bound to
other proteins resulting in multiple bands, or there is some non-specific binding of the
antibody. The development of a polyclonal antibody results in antibodies that bind to
different portions of the target amino acid sequence. To determine viral titer and to address
specificity issues, additional approaches are needed. A monoclonal antibody would allow an
increase specificity for diagnostic tests. It would also help to overcome the challenges that
we faced with developing an ELISA detection method. Further, it is needed to make a
diagnostic test such as a lateral flow assay (similar to the technology used in COVID tests)
that the growers can used. Additionally, the specificity of a monoclonal antibody will be
critical in testing any plant material that has modified to be resistant to citrus blight.
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	ABSTRACT: 1. Please state project objectives and what work was done this quarter to address them:
 
Objective 1: The development of an antibody based diagnostic assays. We have successfully completed this objective.  We have concluded that the polyclonal antibody created against the CBaPRV movement protein can be used in dot blot and western blot assays to determine if CBaPRV is active in a tree. The results of antibody testing correlated very well with water uptake (the previous standard for testing for blight), with a couple exceptions. Some of the trees that appeared healthy and took up 10 ml of water in 30 seconds were positive for CBaPRV movement protein. Further checks with RT-PCR indicated that CBaPRV was active in these trees. We believe this indicates that we were successful in developing an early diagnostic test. We also believe this suggests that this detection method is more sensitive than the previous water-uptake detection method. Additionally, many of the trees that took up 1ml or less of water were also negative using our diagnostic tests. This indicates that the tree was likely dead or dying which does not support viral replication. We were not successful in adapting this detection method to include an ELISA test. We also had multiple bands in some of the western blots. This indicates that either there is degraded movement protein detected, that the movement protein is bound to other proteins resulting in multiple bands, or there is some non-specific binding of the antibody. The development of a polyclonal antibody results in antibodies that bind to different portions of the target amino acid sequence. To determine viral titer and to address specificity issues, additional approaches are needed. A monoclonal antibody would allow an increase specificity for diagnostic tests. It would also help to overcome the challenges that we faced with developing an ELISA detection method. Further, it is needed to make a diagnostic test such as a lateral flow assay (similar to the technology used in COVID tests) that the growers can used. Additionally, the specificity of a monoclonal antibody will be critical in testing any plant material that has modified to be resistant to citrus blight. 
 
 
Objective 2: The goal of this objective is to determine how prevalent inserted copies of viral DNA are in commercial citrus. The virus inserts a copy of its DNA into the host DNA as a regular part of the viral life cycle. For objective 2 we are using PCR to screen DNA from 10 citrus varieties (a minimum of 3 trees per variety) for the presence of inserted viral DNA. By the end of the second quarter, we had surpassed the number of varieties by a large number, 44 in total, including 7 different species (orange, lemon, lime, grapefruit, pomelo mandarin, tangerine and tangelo) including 13 different varieties of rootstock. We have also extended this to include PCR detection of CBaPRV in peel tissues from citrus across the world including Chile, South Africa, Australia, Mexico and Peru. All tested citrus varieties have inserted CBaPRV DNA, meaning that they are capable of being infected if the proper triggering conditions occur. We have tested some citrus relatives and found that Murraya species do not have the presence of the inserted virus. We can conclude that the insertion of CBaPRV in the citrus genome is an ancestorial characteristic of citrus and every citrus species around the world has the capacity for citrus blight activation. Therefore, the only viable option to irradicate citrus blight will be to excise it from the genome using CRISPR to prevent viral activation. 
 
2. Please state what work is anticipated for next quarter:
 
Objective 1: Objective 1 is complete. The develop of a monoclonal antibody is an extensive process that takes months to develop. We have started this process to create a monoclonal antibody needed for further tests. This is also critical to test and validate any CBaPRV eradication methods.
 
Objective 2: We will continue to sequence CBaPRV PCR results so that we have sequenced enough representatives to determine sequence differences. We will identify if there are any patterns in sequence mutations or if they are random. 
 
3. Please state budget status (underspend or overspend, and why):
We are on track with our budget for this quarter and have purchased supplies necessary to carry out the objectives of the grant. We are on track for salaries this quarter. 
 
4. Please show all potential commercialization products resulting from this research, and the status of each:
At this time there is no potential commercialization of any products associated with this research.
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