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Project Overview and Milestones:

The objective of this research is to modify stigmasterol levels in soybean to develop
genotypes with improved nutritional profiles and enhanced tolerance to abiotic stresses.
Successful completion of this work will result in the identification of gene networks and
biological processes involved in stigmasterol biosynthesis, as well as traits such as
flowering and seed development. Because stigmasterol accumulation is known to be
triggered by environmental stress, it may also serve as a metabolic marker to aid in the
selection of stress-resilient breeding materials.

This report outlines the progress made during the first six months of the project, with
specific focus on Performance Measures for the reporting period.

Performance Measures:
1. Evaluate stigmasterol profiles in vegetative and reproductive tissues of the
soybean cultivar Williams 82.

2. Characterize how stigmasterol levels change during development and under
abiotic stress, such as drought.

Progress and Deliverables (First 6 Months):

1. Personnel
A postdoctoral scientist was successfully hired to lead and conduct the proposed
research activities.

2. Experimental Progress

o Stigmasterol levels were measured in various soybean tissues at different
developmental stages. Initial sampling was conducted at the V3 stage,
and sterol profiles were analyzed.

o Gene expression data were obtained for candidate genes potentially
involved in the enzymatic conversion of sitosterol to stigmasterol. These
data have informed the cloning strategy.

o Several candidate genes have been successfully isolated. These will be
analyzed further in Arabidopsis and will inform the development of gene



3.

silencing vectors to investigate their function in soybean growth and
development.

Communicating Science

o The postdoctoral researcher presented a poster entitled “/dentification and
Characterization of Genes Involved in Sitosterol to Stigmasterol
Conversion in Soybean” at the 12th Annual Raymond F. Baker Plant
Breeding Symposium, held at the ISU Alumni Center in Ames, IA, on
March 14, 2025.

Progress and Deliverables (First 12 Months):

1. Experimental Progress

O

Work is underway to evaluate the expression of stigmasterol biosynthesis genes
in plants treated with VIGS. Progress has been slow due to limited access to
greenhouse and growth chamber space, as well as challenges in optimizing the
viral vector to perform as described in published protocols.

Encouragingly, inoculum produced from VIGS-infected plants confirms that the
vector is present in the samples. We are currently proceeding with plant
inoculations in space allocated by Dr. Steve Whitham. Successful outcomes will
allow for the selection of VIGS constructs that induce changes in stigmasterol
levels. These will be further analyzed by RT-PCR. The resulting stigmasterol
profiles in soybean plants with reduced expression of biosynthesis genes will
provide initial evidence of genes controlling stigmasterol in soybean.

Due to the slow progress in optimizing VIGS, we also expressed candidate
soybean genes in Arabidopsis. Preliminary data indicate that expression of these
genes in Arabidopsis leads to the accumulation of stigmasterol, suggesting they
play a similar role in soybean.

In addition, we aimed to mine public soybean genome resequencing datasets to
identify alleles of stigmasterol biosynthesis genes that could be used to engineer
improved stigmasterol content. We have taken a slightly modified approach by
evaluating global metabolic networks across various soybean tissues. Statistical
analyses were applied to identify metabolites associated with stigmasterol
content. Together with VIGS and gene overexpression data, these findings will
enhance our understanding of the role of stigmasterol in soybean physiology.

2. Communicating Science

O

O

The postdoctoral researcher presented a poster titled “Identification and
Characterization of Genes Involved in Sitosterol to Stigmasterol Conversion in
Soybean” at Soy 2025: 19th Biennial Conference on Molecular & Cellular Biology
of the Soybean (July 23-25, 2025, Madison, WI).

The PI presented a progress report titled “/nvestigating the Role of Stigmasterol
in Soybean Growth and Development” at the lowa Soybean Research Center
Research Day held at Reiman Gardens on Monday, September 8, 2025. This



event was organized for the center’s Industry Advisory Council and featured
poster and oral presentations highlighting soybean and related research at ISU.

o The Pl presented a seminar titled “Characterization of genes involved in
sitosterol to stigmasterol conversion in soybean” at the Crop Bioengineering
Center Member’'s Meeting held at Reiman Gardens on Monday, December 16,
2025.

o All work completed to date is being compiled into a manuscript currently in
preparation for submission to Plant Physiology by summer 2026.
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