Time-Restricted Eating Reprograms Immune Inflammatory
and Lipid Pathways in Psoriatic Disease
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Integrated Multi-Omics Reveals Coordinated

Rationale
Lipid-Metabolite-Transcriptome Remodeling by TRE

Psoriasis is a chronic inflammatory disease with dysregulated immunity and metabolism. TRE Reduces CD4+ T Cell Cytokine Release
Current treatments address skin manifestations but fail to target underlying immunometabolic
pathophysiology. Time-restricted eating (TRE) has demonstrated clinical evidence of
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dampening inflammation and improving metabolic health. We hypothesized that TRE I s e s Iy
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Figure 3. TRE reduces CD4+ T cell inflammatory cytokine release in psoriasis. Immune signaling features

Left: IL-17 release from CD4+ T cells under ThO conditions was reduced post-TRE, as

Cllnlcal PfOtOCOl (NCTO47281 65) quantified by ELISA in paired culture supernatants. Right: Differentiated Th17 cells also

display post-TRE reductions in cytokine release, supporting functional suppression of CD4+ T
cell activation in psoriatic disease.
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Figure 1. Clinical protocol and sample collection.
Patients with psoriasis and healthy controls underwent a 3-day TRE intervention, with fasting

TRE — | amino acid abundance — | mTOR/translation
TRE — | LacCer glycosphingolipids — | NF-kB nuclear translocation

and eating windows indicated. Phen-otypic data (indirect calorimetry and cor_nplete blgod Figure 4. TRE suppresses TNF-a/NF-kB signaling in psoriatic CD4+ T cells. Combined — | CD4+ T coll activation and inflammatory outout
count), PBMCs, and serum metabolites were collected before and after the intervention. Left: Volcano plot of paired pre- vs. post-TRE differential expression in CD4+ T cells from l ry outp
gztlleerltes d";’:};‘;ﬁ;ﬁg;‘c" Ralt‘crlmrvl\f; Gf(S):IE(')A‘VJi(:]en};EeES TNF-aisignaling via NF-KkB as a strongly A 3-day TRE intervention coordinately suppresses CD4+ T cell inflammatory signaling,
P y P y J ' LacCer lipid abundance, and amino acid availability in psoriatic disease.

Methodology TRE Depletes LacCer Lipids and Amino Acids
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Figure 5. TRE depletes LacCer lipids and amino acids in psoriatic CD4+ T cells.
_ _ _ . Left: Lipidomics identifies post-TRE reductions in LacCer species, including LacCer To further dissect the mechanism, future work will validate protein-level changes by CyTOF
Figure 2. Multi-omics profiling workflow. d18:1/16:0, d18:1/24:1, and d18:1/24:0. Right: Metabolomics shows reduced leucine, Immunophenotyping, assess functional T cell activation and cytokine output, and map the
Top: PBMCs were processed for scCRNA-seq. Bottom: CD4+ T cells underwent mass asparagine, arginine, and citrate following TRE. LacCer—NF-kB mechanistic axis in CD4+ T cells.

spectrometry-based lipidomics and metabolomics, enabling multi-omics TRE characterization.



