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Introduction: Epithelial defects in IBD

• Previous work identified a gene cluster associated with an epithelial defect in biopsy 
specimens from IBD patients

• Several nuclear receptors deduced bioinformatically as upstream drivers of the down-
regulated gene set

VanDussen, K. L., Stojmirović, A., Li, K., Liu, T.-C., Kimes, P. K., Muegge, B. D., … Stappenbeck, T. S. (2018). 
Abnormal Small Intestinal Epithelial Microvilli in Patients With Crohn’s Disease. Gastroenterology, 155(3), 815–828. 
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Methods: find factors driving the defect

• Make reporters for identified nuclear receptors in human intestinal stem cell lines

• Screen libraries of host, microbial and/or environmental factors for effects
on activity

• What about FXR?
• Bile acid receptor

• Role in bile acid homeostasis

• Also implicated in multiple chronic
inflammatory diseases

• One thought is that it links metabolic
derangements to inflammation
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Easiest solution: 
lentiviral transduction

Fiorucci, S., Biagioli, M., Zampella, A., & Distrutti, E. (2018). Bile Acids Activated 
Receptors Regulate Innate Immunity. Frontiers in Immunology, 9, 1853.



Results: an interesting finding during validation

FXR reporter – Human IECs
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The SCFA butyrate appears to activate FXR



Future directions

• Continue screens as planned

• Pursue butyrate/FXR story

• Tregs?
• Lck-Cre x FXRfl/fl breeding

underway

• Macrophages?
• LysM-Cre x FXRfl/fl litters

almost ready



Longer-term goal: investigate epithelial defects in CRS

CRS IBD
Chronic

Immune-mediated

Current therapies target
immune system

Epithelial-Immune crosstalk

Dysbiosis

Abundant tissue available

Arthritis
Uveitis
PSC
Erythema nodosum
Pyoderma gangrenosum

Atopy
Asthma

NSAID-exacerbated
respiratory disease

CF
PCD



Resected sinus tissue
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Screens 

Other in vitro assays,
e.g. ALI

Phenotypic description/classification
Bioinformatic target discovery

Sinus aspirates

Cell lines/organoids

+

Tissue Blocks

Metagenomics

Culture

Shotgun
sequencing

Future: sinonasal epithelial tissue and cell line biobank
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Possible directions to take…

• Steroid resistance is a common feature in CRS requiring surgery

• Utilizing the previously described techniques, I can transduce sinus-derived
cell lines into glucocorticoid reporters

• Screen for factors, such as microbial metabolites, that reduce
steroid responsiveness in cultured airway epithelial cells

Hep g2 cells
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No activation of this 
reporter with other 
steroid hormones



Possible directions to take…

• If validated initially in vivo, translate butyrate/FXR finding to asthma model

Ovalbumin-
sensitized mice

Deplete SCFA-
producing 

microbes with 
vancomycin

WT

Rescue with 
SCFAs

Cait A, Hughes MR, Antignano F, et al. Microbiome-driven allergic lung inflammation is ameliorated 
by short-chain fatty acids. Mucosal Immunol. 2018;11(3):785-795. doi:10.1038/mi.2017.75
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Summary

• Showed data on the use of biobanked tissue to discover and validate new pathways 
and potential targets in chronic inflammatory conditions (IBD)

• Intestinal stem cell lines are amenable to efficient transduction into reporter lines

• Butyrate activates FXR in vitro

• Plan to pursue similar studies in chronic inflammatory diseases of the airways
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