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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:

1) Increase the number of genes and diversify the modes of action to increase citrus tolerance to HLB. 2) Develop
efficient experimental designs and predictive methods to enable the citrus industry to make the best choices of genes
and manage the portfolio of genes to combat HLB. 3) Characterize barriers to adoption of HLB resistant citrus and
devise strategies to overcome these barriers
Progress Q2-Q3
3.1.1 Rootstocks and systemic acquired resistance: We are evaluating the gene pipeline and identifying hpRNA with Dr Mou
for transformation.

3.1.2 Phloem-specific proteins: Dr Messina discussed engineering resistance to HLB via manipulation of callose mode of
action with Dr. Braum (University of Missouri), a world expert in carbon transport and phloem physiology. We concluded that
there are opportunities to use callose manipulation to combat HLB but it will be more complicated than other approaches
such as the use of engineering of receptors (see below). Therefore, Dr. Messina deemphasized this approach to increase
resource allocation to other modes of action. We still conducted research on Phloem Proteins.

3.1.4 Plant Signaling Receptors: This period focused on using bioinformatics and artificial intelligence to design receptors.
Dr. Rose Loria led this effort. She assembled a great team including Dr. Tapia, Dr. Bao, Dr. Jain, and PhD student Tiwari and
advisor Dr. Messina. Key outcomes are:

. Developed a protocol to use the Al based program AlphaFold to assess interactions of LAS and citrus phloem
proteins.

. Assembled databases of proteins predicted to be secreted to the phloem by LAS and phloem located proteins.

. Developed a list of novel citrus targets using the protein databases and AlphaFold interaction predictions.

. A postdoc was hired to conduct cloning, expression analysis and protein interaction lab work

. Based on Al AlphaFold predictions 10 constructs are in the pre-transformation pipeline; vectors are being
constructed with identified genes, AlphaFold interaction predictions are being tested along with expression.

. Obtained an approximately $1.1M grant from ECDRE to support ongoing citrus greening research which will

move citrus gene editing forward
3.1.5 Creating transformed plant for greenhouse testing: We have implemented a process to leverage fully the CREC
mature transformation capacity. Therefore, we streamlined and standardized vector construction and
transformation. This should reduce the variation among constructs due to lab-to-lab protocols and execution, and
thus, plausible increase the efficacy of the field-testing capability.
Dr. Wang focused his work on non-transgenic genome-editing of 40 genes and have generated non-transgenic genome
edited lines for 3 target genes. The three non-transgenic genome edited plants that we have generated so far:

1. Snoal-domain-containing protein, a disease susceptibility gene and direct target of CLas effector
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	ABSTRACT: 1. Please state project objectives and what work was done this quarter to address them:
    1) Increase the number of genes and diversify the modes of action to increase citrus tolerance to HLB.   2) Develop efficient experimental designs and predictive methods to enable the citrus industry to make the best choices of genes and manage the portfolio of genes to combat HLB.   3)         Characterize barriers to adoption of HLB resistant citrus and devise strategies to overcome these barriers
Progress Q2-Q3
3.1.1  Rootstocks and systemic acquired resistance:  We are evaluating the gene pipeline and identifying hpRNA with Dr Mou for transformation. 
3.1.2  Phloem-specific proteins:  Dr Messina discussed engineering resistance to HLB via manipulation of callose mode of action with Dr. Braum (University of Missouri), a world expert in carbon transport and phloem physiology. We concluded that there are opportunities to use callose manipulation to combat HLB but it will be more complicated than other approaches such as the use of engineering of receptors (see below). Therefore, Dr. Messina deemphasized this approach to increase resource allocation to other modes of action. We still conducted research on Phloem Proteins.
3.1.4  Plant Signaling Receptors:  This period focused on using bioinformatics and artificial intelligence to design receptors. Dr. Rose Loria led this effort. She assembled a great team including Dr. Tapia, Dr. Bao, Dr. Jain, and PhD student Tiwari and advisor Dr. Messina.  Key outcomes are:
·         Developed a protocol to use the AI based program AlphaFold to assess interactions of LAS and citrus phloem proteins.
·         Assembled databases of proteins predicted to be secreted to the phloem by LAS and phloem located proteins.
·         Developed a list of novel citrus targets using the protein databases and AlphaFold interaction predictions.
·         A postdoc was hired to conduct cloning, expression analysis and protein interaction lab work
·         Based on AI AlphaFold predictions 10 constructs are in the pre-transformation pipeline; vectors are being constructed with identified genes, AlphaFold interaction predictions are being tested along with expression. 
·         Obtained an approximately $1.1M grant from ECDRE to support ongoing citrus greening research which will move citrus gene editing forward
3.1.5  Creating transformed plant for greenhouse testing:    We have implemented a process to leverage fully the CREC mature transformation capacity. Therefore, we streamlined and standardized vector construction and transformation. This should reduce the variation among constructs due to lab-to-lab protocols and execution, and thus, plausible increase the efficacy of the field-testing capability.
Dr. Wang focused his work on non-transgenic genome-editing of 40 genes and have generated non-transgenic genome edited lines for 3 target genes. The three non-transgenic genome edited plants that we have generated so far: 
1.         SnoaL-domain-containing protein, a disease susceptibility gene and direct target of CLas effector
2.         Transcription factor, a direct target of CLas effector, silencing increases HLB tolerance
3.         BTB/POZ domain containing family protein, negative regulator of plant defense.
Dr. Bryony Bonning focused her research in developing Bt proteins.
1.         Bt constructs that we believe will have activity against the psyllid. 
Dr. Zhanao Deng
1.         Submitted the gene CsDMR6 for mature tissue transformation for further testing
 
3.2.2 Experimental design and analytics:  We have completed the hiring of former Google employee PhD. Student Velazco. He is leading a team that include Dr. Jarquin, PhD student Tiwari, Dr. Messina that will be accountable for this deliverable. 
We have completed mapping the system we would like to model in three dimensions: 
1.         Statistical: The proposed models will include factors: Environment, Management, root stock/scion, constructs, events within construct. Checks will consist in negative (empty vector transformation, susceptible genotypes), positive genetic controls (varieties with some degree of tolerance), and managed controls (covered plants to prevent infection). These controls will enable us to characterize environments, filter our effects of transformation, and thus evaluate the constructs in the context of the target environment or level of infection. A literature review is being conducted to inform simulation studies.
2.         Logistical: Experimental designs must account for the capacity to produce plants in nurseries, and the available size of evaluation fields and locations.
3.         Governance: constructs must be able to be compared against each other. This enables selection and thus the transitioning from the evaluation of constructs to selection of events; different statistical models will be needed at each stage.
 
3.3 Playbook:   The human dimensions team will begin an experiment titled, Consumer Perceptions of Biotechnology Labeling on Orange Juice, fall 2024. The study aims to improve consumer attitudes towards GE products in Florida orange juice. The research objectives are to 1) determine if consumers notice and pay attention to biotechnology labeling, and to 2) investigate how information affects the amount of attention given to biotechnology labeling. We will recruit 250 adults and use electroencephalography (EEG) and eye-tracking equipment. There will be four treatments receiving different types of information about biotechnology and citrus greening and one control group. Results will inform growers and marketers about consumer behavior regarding purchasing gene edited orange juice. It is important to note that Brian Doyle from Accenture and external advisor to the UF/IFAS CTC will help with the study and bring expertise in marketing and branding.
 
 
2. Please state what work is anticipated for next quarter:
 Considering the progress made in producing constructs and genes by Dr. Wang, Dr. Mou, Dr. Bonning, Dr. Deng, and the identification of new candidate genes by Dr. Loria we don't anticipate any changes in the proposed timeline. 
 
 
 
3. Please state budget status (underspend or overspend, and why):
 
 
 
 4. Please show all potential commercialization products resulting from this research, and the status of each:
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