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LPS quantification: Plasma LPS levels were measured with the Pierce Chromogenic 
Endotoxin Kit (Thermo Fisher) in dams and 3-week-old offspring.

Immune cell analysis: Spleens were dissociated through 70 µm strainers, red cells 
lysed with ACK, and colon/cecum cells isolated after collagenase digestion and Percoll 
separation. Immune populations were profiled by Aurora 5L spectral flow cytometry.

Results: Our preliminary findings demonstrate that colonization of dams prior to 
pregnancy with HPA IBD microbiota leads to barrier dysfunction. The high pro-
teolytic phenotype is transferred through maternal colonization to offspring until 
at least 3 wo, and is associated with elevated plasma LPS and significant immune 
alterations. The latter are characterized by an increase CD4+ T cell frequency in 
the spleen and colon/cecum expressing activation and proinflammatory markers, 
and a blunting of innate immune cells.

Conclusions: Our results suggest that maternal IBD microbiota with HPA influence 
offspring immune system in a sustained manner and could be a mechanism explain-
ing increased colitis susceptibility in longitudinal cohorts. Ongoing experiments 
focus on broader microbial metabolite characterization, additional post natal time 
points and experimental colitis induction.
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GLYCOCAGING IMPROVES THE THERAPEUTIC INDEX OF IBD DRUGS
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Background: Inflammatory bowel disease (IBD), encompassing Crohn’s disease 
(CD) and ulcerative colitis (UC), is marked by chronic inflammation along the 
gastrointestinal (GI) tract. Current therapies include oral small molecule drugs, 
such as corticosteroids and other immunomodulators. However, their use is limited 
by high doses required for efficacy due to premature systemic uptake, resulting in 
off-target effects. Notably, 30-40% of people with moderate to severe IBD do not 
respond to prednisone, the first-line corticosteroid for inducing remission. Although 
dexamethasone is more potent than prednisone or its active form, prednisolone, it 
is not used clinically due to systemic toxicity. These challenges highlight the need 
for more effective and safer treatments.

GlycoCage technology aims to improve delivery of IBD drugs. Drugs are linked to 
a plant carbohydrate and released only by gut bacterial glycosidases at the inflamed 
regions of the lower GI tract. We hypothesize that GlycoCaging will enhance ther-
apeutic efficacy and reduce systemic side effects of corticosteroids.

Aims: 1) Compare the efficacy of free and caged prednisolone in two murine models 
of IBD. 2) Evaluate caged dexamethasone in two murine models of IBD.  
3) Investigate systemic effects of free and caged corticosteroids.

Methods: Two murine models were used to evaluate the GlycoCage system. In the 
SHIP-deficient (SHIP-/-) model of CD-like ileitis, dose titration started at 3 mg/kg for 
dexamethasone, 10 mg/kg for prednisone/prednisolone, or molar equivalent of their 
caged counterparts. Drugs were administered daily by oral gavage for 2 weeks. In 
the T cell transfer model of colitis, naïve CD45.1+ T cells were isolated by FACS and 
injected intraperitoneally into Rag-/- recipients. The same drugs were gavaged for 5 
weeks to compare minimum effective doses. Treatment efficacy was assessed using 
histology, flow cytometry, and multiplexed cytokine assays. Systemic exposure was 
evaluated by measuring serum drug concentrations post-gavage using LC-MS/MS. 
Lung pathology in SHIP-/- mice was examined for off-target effects.

Results: Responses to prednisone/prednisolone were variable, with prednisone show-
ing lower efficacy than prednisolone. Caged prednisolone was as effective as the free 
drug. In contrast, dexamethasone eliminated intestinal inflammation in both models, 

and caged dexamethasone demonstrated a 10-fold reduction in minimum effective 
dose. Importantly, GlycoCaging limited drug concentrations in circulation and elim-
inated off-target effects in lungs observed with free drug.

Conclusions: Our results highlight a novel prodrug strategy to broaden treatment 
options for IBD. Current findings posit GlycoCaged dexamethasone as a “best-in-class” 
steroid for IBD with greater efficacy and reduced off-target effects. Future work will 
evaluate additional GlycoCaged small molecule in preclinical models.
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TIME-TRAJECTORY ANALYSIS OF PROTEOMICS REVEALS  
POTENTIAL PRE-CLINICAL STAGES OF CROHN’S DISEASE
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Background: Previous studies have identified multiple biomarkers that precede the 
diagnosis of Crohn’s disease (CD). However, the time trajectory of biological events 
towards diagnosis remain poorly understood.

Aims: To map the molecular stages of pre-clinical CD and develop a proteomics-based 
risk score for predicting the time trajectory toward CD onset.

Methods: We conducted a nested-case control study in two prospective cohorts: 
the GEM project (healthy first-degree relatives of CD patients; n = 521), and the 
UK biobank (n = 720); each case of incident CD (pre-CD) was matched to healthy 
controls by demographic characteristics and follow-up time. Serum proteomics 
were profiled using a Olink®-HT panel (5,416 proteins) in GEM. Conditional 
logistic regression was conducted to assess the association between the level of 
proteins and CD risk. Estimated trajectory analysis was performed to evaluate the 
‘dynamic change’ (based on the slope of protein level change across time in the 
pre-CD vs controls) and the ‘variation timepoint’ (when the protein level begins to 
diverge between pre-CD vs controls) of proteins. Functional pathway analysis was 
performed using GO analysis. A Proteomics Risk Score, using machine 
learning-based algorithm, was trained on 70% subset of the GEM cohort and 
validated in the remaining 30% (testing cohort).

Results: In the GEM cohort (105 pre-CD cases, 416 matched controls), we identified 
73 proteins associated with CD onset (difference of protein levels in pre-CD vs 
controls) and 108 with dynamic changes (slope difference in pre-CD vs controls) 
preceding diagnosis; 87.1% and 68.4% of these proteins, respectively, had consistent 
direction in the UK biobank (120 pre-CD cases, 600 matched controls). These 
validated proteins were reclassified as: Near onset (variation timepoint<2 years prior 
diagnosis, n = 21); Early stage (variation timepoint 2-4 years prior diagnosis, n = 28); 
Parallel change (proteins significant in association analysis but with no dynamic 
changes, n = 63). Functional pathway analysis revealed pathways enriched in 
host-microbe interaction, extracellular matrix organization and barrier integrity, 
and innate immunity in “Near” onset, Early stage, and Parallel change proteins, 
respectively. Furthermore, a Proteomics Risk Score, consisting of parallel and 
dynamic change proteins, demonstrated an excellent performance to predict CD 
onset (AUC: 0.806) and strongly correlated with time to diagnosis (r = 0.552, 
P = 0.0013) in the testing cohort.

Conclusions: Proteomic signatures with distinct time-trajectories may define molec-
ular stages in the pre-disease phase of CD. A proteomics risk score derived from 
these proteins enables stratification of individuals along this pre-disease timeline, 
offering a framework for risk prediction and potential early intervention in CD.
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