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Introduction

High-density condition promotes maize stalk rot caused by Fusarium verticillioides.

Red light, rather than far-red, blue, or UV light, significantly enhances maize resistance to F. verticillioides.



Introduction

Supplementation of red light effectively improves the resistance of maize to F. verticillioides.



Questions

① whether the resistance of maize to F. verticillioides can be improved by 

manipulating crucial genes in the red light signaling cascade.

② the mechanism underlying the dependence of red light signal.



Highlights

⚫ Red light is the most effective wavelength for 

enhancing resistance to Fusarium verticillioides in 

maize.

⚫ Enhancing red light signaling by manipulating red 

light receptors in maize significantly increases 

resistance to F. verticillioides.

⚫ Two gene modules and several metabolites were 

identified as dependent on the red light receptor 

PHYC in the defense response against F. 

verticillioides, including key transcription factors 

such as WRKYs and important metabolites like 

histamine and thiamine.

⚫ Histamine can enhance the resistance of maize 

against F. verticillioides.



Enhanced red light signal increases F. verticillioides resistance in maize

⚫ The Zmphyb1 and Zmphyc1 Zmphyc2 double 

mutants displayed significantly greater 

susceptibility to F. verticillioides than the wild-

type plants. 

⚫ Overexpression of ZmPHYC1 or ZmPHYC2 

significantly increased resistance of maize to F. 

verticillioides.

⚫ Majority of F. verticillioides invasion-responsive 

genes were PHYC-dependent. 



WRKY transcription factors may be critical for PHYC/B-dependent defense responses



Thiamine and histamine are key metabolites that improve resistance to F. verticillioides

⚫ F. verticillioides up-regulated PHYC-

dependent metabolites were mainly 

enriched in thiamine metabolism, histidine 

metabolism, and diterpenoid biosynthesis.

⚫ Thiamine and histamine enhanced the 

resistance to F. verticillioides, whereas O-

phosphoethanolamine and 

phosphatidylinositol inhibited this 

response.

⚫ The disease resistance conferred by 

thiamine and histamine was found to be 

more pronounced and stable under high-

density planting conditions than under 

normal-density planting conditions.



Summary

⚫ Enhancing red light signals may be an ideal strategy for sustainable 

agriculture, improving disease management and yield stability in 

high-density conditions.

⚫ Histamine can enhance the resistance of maize against F. 

verticillioides, and it may have the potential to be developed into a 

new type of environmentally friendly chemical control agent for 

plant protection.

Xuanjun Feng, Dan Zheng, Weixiao Zhang, Huihui Xiao, Huarui Guan, Hao Xiong, Li Jia, Xuemei Zhang, Wenming 

Wang, Haiyang Wang, Yanli Lu. 2025. Histamine: a key compound in red light-enhanced Fusarium verticillioides 

resistance in maize. iMeta 4: e70020. https://doi.org/10.1002/imt2.70020 

https://doi.org/10.1002/imt2.70020


iMeta: Integrated meta-omics to change the understanding of the biology and environment

“iMeta” is a Wiley partner journal launched by iMeta Science Society in 2022, first impact factor (IF) 23.8 in 2024, ranking 2/161 in 

the microbiology. It aims to publish innovative and high-quality papers with broad and diverse audiences. Its scope is similar to 

Nature Biotechnology, Nature Methods, Nature Microbiology , Nature Food, etc. Its unique features include video abstract, 

bilingual publication, and social media dissemination, with more than 600,000 followers. It has published 220+ papers and been cited 

for 5600+ times, and has been indexed by SCIE / WOS, PubMed, Google Scholar, and Scopus.

“iMetaOmics” is a sister journal of “iMeta” launched in 2024, with a target IF>10, and its scope is similar to Nature 

Communications, Microbiome, ISME J, Nucleic Acids Research, Briefings in Bioinformatics, etc. All contributes are welcome!

Society: http://www.imeta.science  
Publisher: https://wileyonlinelibrary.com/journal/imeta 

Submission: https://wiley.atyponrex.com/journal/IMT2
https://wiley.atyponrex.com/journal/IMO2 

office@imeta.science
imetaomics@imeta.science 

Promotion Video

iMetaScience

iMetaScience

https://onlinelibrary.wiley.com/journal/2770596x
https://jcr.clarivate.com/jcr-jp/journal-profile?journal=IMETA&year=2023
https://www.ncbi.nlm.nih.gov/pmc/journals/4576/
https://scholar.google.com/citations?user=u181x38AAAAJ
https://www.scopus.com/sourceid/21101134733
https://onlinelibrary.wiley.com/journal/29969514
https://onlinelibrary.wiley.com/journal/2770596x
http://www.imeta.science/
https://wileyonlinelibrary.com/journal/imeta
https://wiley.atyponrex.com/journal/IMT2
https://wiley.atyponrex.com/journal/IMO2
mailto:office@imeta.science
mailto:imetaomics@imeta.science
https://youtu.be/d2keUTTUHh4
https://x.com/iMetaScience
https://www.facebook.com/iMetaScience

	幻灯片 1
	幻灯片 2
	幻灯片 3
	幻灯片 4
	幻灯片 5
	幻灯片 6
	幻灯片 7
	幻灯片 8
	幻灯片 9
	幻灯片 10

