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Background

1. DNA methylation is a key plant epigenetic modification occurring in CG, CHG and CHH contexts.
2. It contributes to transposon silencing, gene expression regulation, development, stress responses 

and agronomic traits.
3. Population-scale methylome studies reveal extensive natural methylation variation across wild 

accessions, landraces and breeding germplasm.
4. Methylation variation can arise from spontaneous epimutations, genetic variation and 

environmental induction.
5. Integrating methylomes with genomics, transcriptomics and phenotypes enables the discovery 

of functional epialleles and epigenetic markers for molecular breeding.

Population epigenomics links methylation variation to regulatory diversity, adaptation and molecular breeding.
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开场强调本文是综述，贡献在于把植物群体甲基化组资源、功能解析和育种应用放入同一框架。



Main conclusion

Source: Figure 1 of the revised manuscript. Figure created with BioRender.com. JZUS-B publicity summary

These analyses provide a framework to identify functional epialleles and regulatory variants underlying complex traits

Integrated Genetic–Epigenetic–Transcriptomic Analysis

SMPs capture single-site 
methylation variation across 

populations.

meQTL mapping reveals genetic 
variants that shape methylation 

landscapes.

eQTM analysis connects 
methylation polymorphisms to 

transcriptional outputs.
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Domestication-
associated DMRs,
selected epialleles

Main conclusion

EWAS and Domestication Analysis Link Methylation Variation to Crop Traits 

Source: Figure 1 of the revised manuscript. Figure created with BioRender.com. JZUS-B publicity summary

EWAS identifies methylation variants associated with traits, while domestication analysis reveals whether these variants were
shaped by artificial selection.

Candidate epigenetic 
markers for agronomic 
traits 
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Main conclusion

From Epigenome Profiling to Prediction and Editing

Source: Figure 1 of the revised manuscript. Figure created with BioRender.com. JZUS-B publicity summary

A closed-loop framework for epigenome-guided crop improvement
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这一页回答为什么这个主题值得宣传：群体资源扩张、功能分析成熟、育种技术需求同时出现。
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