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The mechanism of antigenic dynamics ‘i =59

Emergence of viral variants

Traditional antiviral durg develpment faces challengs like drug
resistance, toxicity, and limited scope. Therefore, exploreing
natural products as potential antivirals is a key research focus.

Vaccines



Introduction

0 0 ?Ha
o curcumin(CUR)
O
OH
0 0 CH,

|~ Demethoxycurcumin(DMC)

CUR is widely used, and DMC exhibits better solubility.

Is IFN-I activation the common key mechanism for the antiviral
effects of both curcuminoids”?

What is the complete molecular pathway linking curcuminoids to
IFN-I regulation??

Curcumin modulation of IFN-beta and 1L-12 signalling and cytokine induction in
human T cells.

Fahey AJ, Adrian Robins R, Constantinescu CS.

J Cell Mol Med. 2007 Sep-Oct;11(5):1129-37. doi: 10.1111/j.1582-4934.2007.00089.x.

PMID: 17979888 Free PMC article.

IFN-beta-induced STAT4 phosphorylation, IL-10 production and IFN receptor (IFNAR) subunits 1 and 2
expression were enhanced by curcumin. Curcumin increased IFN-alpha-induced IL-10 and IFNAR1

evnreccsinn Prinr avnnooirae tn enrenmin dacreace

Curcumin activates the JAK-STAT signaling_pathway to enhance the innate
immune response against porcine epidemic diarrhea virus infection in vivo and in
vitro.

Jiang Q. Liu X, Yuan J, Zhang 5, Zhang Y, Kan Z, Niu Z, Zhang L, Hu X, Zhou Y, Wang J. Li F, Cac L Zhang
X LeiC, Song Z.

Vet Microbiol. 2025 Jun;305:110535. doi: 10.1016/).vetmic.2025.110535. Epub 2025 Apr 25.

PMID: 40286548

For PEDV, a highly pathogenic virus, cellular autoimmune response is not sufficient to fight against its

infection. Our results demonstrated that curcumin could exert antiviral effects by enhancing the JAK-

f)ésmethoxycufcumin aids IFNa's anti-HBV activity
by antagonising CRYAB reduction and stabilising
IFNAR1 protein

Jinlai Wei 1, Xichuan Deng 2, Wenying Dai 2, Lingxin Xie 2, Guangyuan Zhang 2 ¥, Xinyue Fan 2,
Xinyue Li 2, Zhixing Jin 2, Qin Xiao *, Tingting Chen 2 3
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This study aims to elucidate the common molecular mechanism of DMC and CUR

against EV-D68, providing new insights for host-directed antiviral strategies.




Research design
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EThis approach clarifies the common mechanism of DMC and CUR against EV-D68,
. broadening the perspective for host-target antiviral strategies. i
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OCRYAB-RBM26 is identified as a core
antiviral regulatory axis of curcuminoids

© Curcuminoids modulate type I interferon
signalling in a dual-phase manner

O Curcuminoids prevent virus-induced
hijacking of host nucleotide metabolism in an
RBM?26-dependent manner

O©Multiomics reveals a compound-target-

metabolism-immune cascade that mediates

antiviral effects
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and high temperatures.
3)In Vivo Model: The effective antiviral concentration of DMC was lower than
that of CUR.

Conclusion:DMC is superior to CUR in both stability and antiviral efficacy.

E light, and pH conditions, especially in strong acid (pH<3), strong alkali (pH>8), |
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. Key results: |
E (UDMC showed slightly higher cytotoxicity than CUR but exhibited stronger inhibition of the viral 2A gene. |
| @RNA-seq demonstrated both compounds upregulated immune-related genes (e.g., IFIHI, OAS1, IFITM3). E
i (3®Both compounds significantly upregulated CRYAB expression. Knockdown of CRYAB abolished the significant inhibition of viral 2A gene expression !
' by the drugs. |
E Conclusion: Activation of the innate immune pathway is the common mechanism of curcuminoids, and CRYAB is their common downstream E



Infected with EV-D68

CRYAB
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(MUpon infection, CRYAB translocates from the cytoplasm to the
nucleus. CRYAB overexpression alleviated cytopathic effects, reduced

Hochest
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cell death, and induced nuclear condensation.

i @CRYAB overexpression led to nuclear fragmentation and granule
accumulation.

! (3 CRYAB overexpression regulated amino acid and nucleotide
. metabolism pathways.

. CRYAB translocates to nucleus and regulates nucleotide

metabolism during EV-D68 infection.
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MX1).

CRYAB promotes immune response by stabilizing RBM26 and
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(DRBM26 significantly enhanced global Alternative Splicing (AS) activity, particularly promoting Skip Exon (SE) events.

(2)Co-expression with CRYAB induced the most abundant AS types. KEGG and WGCNA analyses linked the co-expression group to nucleocytoplasmic
transport and pyrimidine metabolism.

(®Integrated multi-omics identified CMPK2 as significantly upregulated at both transcriptional and protein levels, acting as a downstream factor of RBM26.
CRYAB enhances RBM26-mediated alternative splicing. CMPK2 is a potential downstream regulatory factor of the CRYAB-

RBM26 axis.
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(DRBM26 regulates the alternative splicing of CMPK2, enhancing its expression, further promoted by CRYAB co-expression.

(2RBM26 and DMC/CUR treatment significantly reduced cytidine levels, counteracting the infection-induced increase.

(3DMC/CUR or RBM26 re-expression restored mtDNA content, promoting STING-TBK 1-IRF3 pathway (activation phase).

(@CRYAB enhanced DMC/CUR-mediated activation of STAT-ISGs pathway during infection (effector phase).

DMC/CUR regulate the IFN-I response via the CRYAB-RBM26 axis. RBM26 initiates the signal cascade, while CRYAB
amplifies the subsequent immunometabolic response.



Summary

 This study constructs a complete "Natural Drug-Signal Protein-Immune Effector"
evidence chain, achieving a mechanistic closed loop from metabolic regulation and protein
homeostasis to signaling pathways;

L The "CRYAB-RBM26—Nucleic Acid Metabolism Reprogramming" molecular chain is the
key downstream regulator for DMC/CUR to initiate the IFN-I pathway, providing a
comprehensive mechanistic basis for their use as host-targeted antivirals;

O The research model of "extracting commonality from individuality" offers a new
systematic approach for studying the mechanisms of single components and compound
formulas in traditional medicine.,

Tingting Chen, Xiang Wang, Guangyuan Zhang, Lu Wang. 2026. Curcuminoids amplify host innate antiviral
immunity via the CRYAB-RBM26 axis in viral infection. iMeta 5: €70111. https://doi.org/10.1002/imt2.70111



https://doi.org/10.1002/imt2.175

r . 2 2 i
Q £l WI LEY 'Icieence

“iMeta” launched in 2022 by iMeta Science Society, impact factor (IF) 33.2, ranking top 65/22249 in world and 2/161 in the
microbiology. It aims to publish innovative and high-quality papers with broad and diverse audiences. Its scope is similar to Cell,
Nature Biotechnology/Methods/Microbiology/Medicine/Food. Its unique features include video abstract, bilingual publication, and
social media with 600,000 followers. Indexed by SCIE/ESI, PubMed, Google Scholar etc.

“iMetaOmics” launched in 2024, with a target IF>10, and its scope is similar to Nature Communications, Cell Reports,
Microbiome, ISME J, Nucleic Acids Research, Briefings in Bioinformatics, etc.

“iMetaMed” launched in 2025, with a target IF>15, similar to Med, Cell Reports Medicine, eBioMedicine, eClinicalMedicine etc.

Socigty: http://www..imeta.-scie.nce | | R @ofﬁce@imeta.science
Publisher: https://wileyonlinelibrary.com/journal/imeta IMetaScience imetaomics@imeta.science

iMeta: https://wiley.atyponrex.com/journal/IMT2 ®
Q. Update

Submission: iMetaOmics: https://wiley.atyponrex.com/journal/IMO?2 ] ]
iMetaMed: https://wiley.atyponrex.com/journal/IMM3 . ‘ Promotion Video 2025/7/6

iMetaScience



https://onlinelibrary.wiley.com/journal/2770596x
https://www.ncbi.nlm.nih.gov/pmc/journals/4576/
https://scholar.google.com/citations?user=u181x38AAAAJ
https://onlinelibrary.wiley.com/journal/29969514
https://onlinelibrary.wiley.com/journal/3066988x
http://www.imeta.science/
https://wileyonlinelibrary.com/journal/imeta
https://wiley.atyponrex.com/journal/IMT2
https://wiley.atyponrex.com/journal/IMO2
https://wiley.atyponrex.com/journal/IMM3
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
	幻灯片 11
	幻灯片 12
	幻灯片 13
	幻灯片 14

