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[ Abstract] The global incidence of inflammatory bowel disease (IBD) keeps rising. Current anti-Tumor
necrosis factor-alpha (TNF-a) monoclonal antibodies and live bacterial preparations are confronted with clinical
bottlenecks including immunosuppression, poor colonization and insufficient storage stability. As postbiotics,
probiotic surface proteins exert effects directly on intestinal epithelial cells and immune cells independent of viable
bacteria, and have emerged as novel anti-inflammatory candidates owing to their favorable safety and stability profiles.
This review systematically summarizes the structures and anti-inflammatory properties of surface proteins derived
from Lactobacillus and Bifidobacterium, including S-layer proteins, molecular chaperone Gro-EL and adhesion
proteins. It elucidates the triple injury mechanism by which TNF-a disrupts tight junctions, triggers cascades of
pro-inflammatory factors such as Interleukin-8 (IL-8)/IL-6 recruitment, and induces autophagy and apoptosis of
intestinal epithelium via activating the Extracellular-signal-regulated kinase 1/2 (ERK1/2) and Nuclear factor-kappa
B (NF-xB) p50/p65 signaling pathways. The cross-regulatory network among NF-kB, Mitogen-activated protein
kinase (MAPK), Phosphatidylinositol 3-kinase/Protein kinase B(PI3K/AKT), Toll-like receptor 4 (TLR4), Janus
kinase/Signal transducer and activator of transcription (JAK/STAT) and NOD-like receptor family pyrin
domain-containing 3 (NLRP3) inflammasome is integrated. On this basis, the pathways whereby these surface proteins
CEREE: BHEVA
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antagonize TNF-a are generalized from four dimensions: physical barrier restoration, signaling pathway inhibition,

immune cell polarization and gut microbiota homeostasis remodeling. Combined with available in-vitro and animal

model evidence, this paper comments on the translational prospects of such postbiotics in oral delivery and surface

display by engineered bacteria, and points out prominent gaps in existing research, such as the elucidation of protein

structure-activity relationships, human clinical trial validation and large-scale preparation technologies.

[ Keywords] Inflammatory bowel disease; Probiotic surface proteins; TNF-o; Intestinal barrier
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