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	Project Title
	Unlocking novel genetic pathways involved in syncytia development for durable soybean cyst nematode resistance

	[bookmark: _Hlk34220383]PI’s Name
	Gunvant B. Patil
	E-mail
	gunvant.patil@ttu.edu

	PI’s Title
	Assistant Professor
	Institution:
	Texas Tech University

	Mailing Address
	1006, Canton Ave. ESB-II

	City/State/Zip 
	Lubbock, TX, 79423

	Phone number
	806-834-1064

	Additional PIs
For this project
	Fiona L. Goggin, Professor, University of Arkansas

	Research locations     
(states involved)
	Texas and Arkansas

	Timeline: 
Current Year - FY26
	Multi-Year Project Information (if applicable)

	
	Year 1
	Year 2
	Year 3

	Start Date
	
	April 1 2026
	April 1 2027
	April 1 2028

	End Date
	
	March 31 2027
	March 31 2028
	March 31 2029

	Funds Requested
	$
	$ 54,176
	$ 60,000
	$ 65,000

	Program Area: Nematode Management/Control

	Other funding:
	N/A

	Objectives:

	(1) Functionally validate the role of RBR genes (RBRa and RBRc) in syncytia formation and SCN resistance using. (2) Elucidate the cellular mechanisms by which RBR proteins regulate cell cycle progression and endoreduplication during nematode infection through cytological analyses.

	Justification:
	By integrating single-cell RNA sequencing, we captured cell-specific responses to SCN infection. This approach identified novel candidates, including cell cycle regulators like RBRs, which may help restrict nematode feeding site formation. These findings highlight RBR-mediated pathways as promising new targets for durable SCN resistance beyond traditional genes.

	Exp Setup:
	Key genes will be tested using overexpression and CRISPR knockout approaches, with SCN infection assays to assess their impact on nematode infection and development.

	Summary: 



	SCN is the leading cause of yield loss in soybeans, and current resistance genes are losing effectiveness. Using single-cell RNA sequencing, we identified new candidate genes, particularly the endoreduplication regulators RBRa and RBRc, that may help restrict nematode feeding site formation in roots. This project will validate these genes’ roles in syncytia development and SCN resistance, laying the groundwork for more durable and diverse resistance strategies to protect soybean production.

	Benefit to Midsouth Farmers:
	This study will enable the development of durable, RBR-based SCN-resistant varieties, expanding genetic resources. Researchers will gain new insights into plant-nematode interactions, while farmers will benefit from improved yields.

	Progress Made:
	Developed single cell genomics resources, developed streamlined pipeline for validating novel genes using genetic engineering tools.

	Signature of Principle Investigator:
	Date:

	Gunvant B. Patil
	07/18/2025
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