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Approaches Toward Huanglongbing Tolerance

It is well known that the plant 
immune system is balanced by 
positive and negative regulators 
and the immune balance can 
be boosted by adding positive 
regulators or removing negative 
regulators. We use this strategy 
in citrus to create long-term 
solutions to the devastating 
disease huanglongbing (HLB). Thus 
far, we have transgenically over-
expressed 18 positive regulators 
in sweet orange and grapefruit 
and found that over-expression 
of certain positive regulator(s) 
led to robust tolerance to HLB. 
We also use CTV-delivered RNA 
interference (CTV-RNAi) technique 
to silence a group of 44 negative 
regulators to identify targets 
for gene editing. Two CTV-RNAi 
constructs that induce strong HLB 

tolerance have been identified 
and more HLB tolerance-inducing 
constructs are expected to come 
soon. Our results demonstrate 
that robust HLB tolerance can be 
achieved by modifying the citrus 
immune system. We are editing 
the target genes identified in the 
CTV-RNAi screening to produce 
transgene-free HLB-tolerant citrus 
trees. Furthermore, we have built 
highly efficient intragenic and 
microRNA vectors using citrus 
DNA sequences, which allows 
production of intragenic plants 
that do not contain “foreign 
DNA”. Compared with transgenic 
plants, intragenic plants are 
expected to have less stringent 
regulatory requirements. We are 
using these vectors to modify 
the citrus immune system, 

producing intragenic trees that 
are tolerant to HLB. Finally, we 
continue to educate the citrus 
communities about the CTV-
RNAi, gene editing, intragenesis, 
and microRNA technologies 
and their benefits to the citrus 
industry and consumers to help 
establish market acceptance for 
modern biotechnology-based 
citrus products.

Researchers: Zhonglin Mou, 
William Dawson, Jude Grosser, 
Vladimir Orbovic, Manjul Dutt, 
Amit Levy, Choaa El Mohtar,  
Ozgur Batuman, Michael Irey

Contact: Zhouglin Mou 
zhlmou@ufl.edu

UF/IFAS Gainesville 

Funding

CREC_CitrusResearchSummaries2022.indd   76CREC_CitrusResearchSummaries2022.indd   76 7/29/22   12:17 PM7/29/22   12:17 PM


