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Homeostatic Systemins™: A Biostimulant for Enhancing Plant Homeostasis
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Global climate change has intensified complex abiotic and biotic stresses, widening the
yield gap and challenging sustainable crop production. To address this issue, CH Biotech
developed Homeostatic Systemins™, an innovative biostimulant technology designed to stabilize
the plant homeostatic system and overcome the long-standing trade-off between growth and
defense. Built upon Precision-Oriented Peptides, these systemins precisely modulate metabolic
and physiological pathways to enhance resilience without compromising yield potential.
Homeostatic Systemins™ are developed through a rigorous three-step pipeline. First, subcritical
hydrolysis is applied to feather-derived proteins to produce structurally intact, high-bioactivity
peptide combinations with traceable sequences. Second, UPLC-ESI-HR-MS/MS enables
accurate peptide identification. Third, the BIOPEP-UWM™ database and Al-driven screening
predict and validate bioactive functions. This approach yields five functional peptide groups with
defined roles in abiotic stress regulation, antioxidant activity, anti-senescence, and defense
induction. Mechanistically, Homeostatic Systemins™ operate through multiple regulatory layers.
In the rhizosphere, they promote beneficial microbes such as Bacillus and Trichoderma while
reducing pathogenic fungi including Fusarium and Cladosporium. They also modulate quorum
sensing, inhibiting virulence-associated pathways in pathogens and enhancing biofilm formation
in beneficial bacteria, thereby improving nutrient assimilation and rhizosphere stability. Within
plants, Homeostatic Systemins™ activate genes associated with nitrogen metabolism,
photosynthesis, and ROS scavenging. They also trigger immune pathways, PTI and ETI, and
promote the production of secondary metabolites with antimicrobial, and antioxidant, functions.
Physiological and transcriptomic analyses reveal enhanced resilience to heat, cold, and oxidative
stress. In tomato and maize, Homeostatic Systemins™ preserve photosynthesis, reduce ROS
accumulation, and accelerate recovery after chilling. Transcriptome data show reduced excessive
gene activation, indicating energy-efficient stress adaptation. Overall, Homeostatic Systemins™
provide an environmentally friendly, precision-regulated approach to improving plant resilience,
stabilizing homeostasis, and advancing climate-smart agriculture.
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