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Synopsis of Project

Our research aims to utilise natural insect-derived products to effectively
manage plant diseases in urban hydroponic farms. Insects produce potent
antimicrobial compounds, but their application in agriculture is limited due
to high production costs. Moreover, local urban hydroponic farms,
especially indoor farms, currently have limited options for disease
management. To overcome these challenges, we intend to develop cost-
effective methods for producing and extracting antimicrobial compounds
suitable for use by urban hydroponic farms.

Specifically, the project aims to:

Extract and screen compounds from native fly species

in Singapore for antimicrobial and plant growth promoting effects
Employ the transient over-expression method in plants for

increased production and shelf-life extension of insect

derived antimicrobial products

Validate the effectiveness of insect-derived antimicrobial products

on key plant pathogens and productivity enhancement in urban farms
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Singapore native species

Blow Fly (BL) and Black Soldier Fly (BSF)

Approach | }}]'

Approach lI
Induce antimicrobial compound expression from  Over-express fly antimicrobial peptides (AMPs) in
flies plants

po——-—

v
Eanﬂmlcmblal products for (a) plant disease control in disease challenge environments, and (b) growth enhancel

Powdery Mildew (fungal)

Finalise a high-throughput and effective AMPs

Optimise extraction methods :
expression method
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Conduct in vitro antimicrobial susceptibility testing

Fusarium Wilt (fungal) Black Rot Disease (bacterial)

in plants in RP and at farms [where possible]

Flow diagram of the project approach
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Implementation/Application
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Streamlined extraction: Efficient workflows for extracting
antimicrobial products from insects and their by-products.
Plant-based production: Optimized high-throughput transient over-
expression methods in plants to produce high-value products (e.g.,
antimicrobial proteins).

Ready-to-use products: Validated antimicrobial products for crop
protection in urban farming, including usage protocols (optimal
frequency, timing, concentration).

Future potential: Expandable as a cost-effective molecular farming
platform for large-scale production of diverse high-value proteins
beyond agrifood.

Sustainable agriculture: Ensuring healthier crops and enhance farm
productivity, while reducing farmer’s reliance on harmful chemicals.
Pesticide-free local produce: Enable consumers to enjoy chemical
pesticide-free local produce.
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Application of insect-derived

- extract resulted in shrinkage of
hyphae and reduction in conidia
production (B and D) compared
to the control (A and C),
indicating potential as a method
to control fungal growth.
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