
UNIVERSIDADE ESTADUAL PAULISTA 

“JÚLIO DE MESQUITA FILHO” 

FACULDADE DE CIÊNCIAS FARMACÊUTICAS 

CAMPUS ARARAQUARA 

 

 

 

 

LARISSA SBAGLIA CELIBERTO 

 

 

 

INTESTINAL HOMEOSTASIS AND HOST DEFENSE AS PROMOTED BY 

COMMENSAL BACTERIA AND THE COLONIC MUCUS LAYER 

 

 

 

 

 

 

ARARAQUARA - SP 

2018 



UNIVERSIDADE ESTADUAL PAULISTA 

“JÚLIO DE MESQUITA FILHO” 

FACULDADE DE CIÊNCIAS FARMACÊUTICAS 

CAMPUS ARARAQUARA 

 

 

 

LARISSA SBAGLIA CELIBERTO 

 

 

 

INTESTINAL HOMEOSTASIS AND HOST DEFENSE AS PROMOTED BY 

COMMENSAL BACTERIA AND THE COLONIC MUCUS LAYER 
       

       Tese apresentada à Faculdade de Ciências  
       Farmacêuticas da Universidade Estadual  
       Paulista “Júlio de Mesquita Filho”, para a  
       obtenção do título de Doutora em Alimentos 
       e Nutrição, área Ciência dos Alimentos. 

 

Orientadora: Profa. Dra. Daniela Cardoso Umbelino Cavallini 
Orientador no exterior: Prof. Dr. Bruce A. Vallance 
Co-orientador: Dr. Luis Caetano Martha Antunes 

 

 

ARARAQUARA - SP 
2018 



 

 

 
 

 
 
 
 
 
 
 
 
 

 

 

 

Ficha Catalográfica 

Elaborada Por Diretoria Técnica de Biblioteca e Documentação 

Faculdade de Ciências Farmacêuticas 

UNESP – Campus de Araraquara 

 
 

 
 
 

Celiberto, Larissa Sbaglia. 
C392i  Intestinal homeostasis and host defense as promoted by commensal bacteria 

and the colonic mucus layer / Larissa Sbaglia Celiberto. – Araraquara, 2018. 
                           170 f. : il. 

 

Tese (Doutorado) – Universidade Estadual Paulista. “Júlio de Mesquita Filho”. 
Faculdade de Ciências Farmacêuticas. Programa de Pós Graduação em Alimentos 
e Nutrição. Área de concentração em Ciência de Alimentos. 

 
                           Orientadora: Daniela Cardoso Umbelino Cavallini. 
                          Orientador no exterior: Bruce A. Vallance. 
                          Coorientador: Luis Caetano Martha Antunes. 

 

       1. IBD.  2. Colitis. 3. Microbiota. 4. Microbiota biobank.. 4. Personalized probiotic. 

5. Mucus layer. I. Cavallini, Daniela Cardoso Umbelino, orient. II. Vallance, Bruce A., 

orient. III. Antunes, Luis Caetano Martha, coorient. IV. Título. 
 
 
 

CAPES: 50700006 

 

 



The following individuals certify that they have read, and recommend to the Faculty of Graduate 
and Postdoctoral Studies for acceptance, the dissertation entitled: 
 
Intestinal homeostasis and host defense as promoted by commensal bacteria and the colonic 
mucus layer 

 

submitted by Larissa Sbaglia Celiberto in partial fulfillment of the requirements for 

the degree of Doctor of Philosophy 

in Food and Nutrition and Experimental Medicine 
 
Examining Committee: 

Daniela Cavallini, Food and Nutrition 
Co-supervisor 

Bruce Vallance, Experimental Medicine 
Co-supervisor  

Carla Fontana, Pharmaceutical Sciences 
Supervisory Committee Member 

Xiaonan Lu, Food Science 
University Examiner 

Ligia Sassaki, Clinical Medicine 
University Examiner 

 
Additional Supervisory Committee Members: 

 Kevan Jacobson, Experimental Medicine 
Supervisory Committee Member 

Rosana Ferreira, Microbiology and Immunology 
Supervisory Committee Member 



 

 

ii 

Abstract 

 

The intestinal tract harbours the largest population of microbes in the human body where they play 

an important role in promoting the health of their host. If the composition of these microbes is 

altered, this may lead to dysbiosis that triggers or exacerbates intestinal and extra-intestinal 

diseases. Probiotics have been investigated as a complementary therapy in dysbiosis-related 

diseases. However, their effectiveness in treating severe conditions such as Inflammatory Bowel 

Disease (IBD) is quite variable and have shown controversial results. To address the importance 

of a personalized probiotic approach to treat intestinal inflammation, we first examined the effect 

of personalized bacteria using a model of chemical induced colitis. The animals that received 

commensals isolated from their own feces were more protected against inflammation as they 

showed reduced signs of colitis, less histological damage and lower levels of inflammatory 

markers as compared to mice given a commercial probiotic strain. Next, the role of the intestinal 

mucin Muc2 and the Core-1 enzyme that glycosylates it were explored using the Citrobacter 

rodentium model of infectious colitis. The intestinal mucus layer is the first line of defense in the 

intestine and is largely composed of the secreted mucin Muc2. Since almost all enteric bacteria 

must cross the overlying mucus layer to infect the host, the mucus-enteric bacterial interactions 

provide fundamental knowledge about infectious diseases as well as inflammatory conditions 

linked to dysbiosis (e.g. IBD). Specifically, we compared C. rodentium susceptibility by infecting 

WT, Muc2 -/-, core 3 (C3GnT) -/-, core -1 (C1galt1) -/-, and C1galt1 f/f mice. While C3GnT -/- mice 

showed a very similar phenotype to WT mice with only mild inflammation, complete absence of 

Muc2 or just core 1 derived O-glycans resulted in significantly higher histological damage, barrier 

disruption, and increased pathogen burdens. Interestingly, the supplementation of tributyrin 
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protected mice against infection resulting in less histological damage and lower C. rodentium 

colonization as compared to control groups. These studies highlight a novel personalized therapy 

that may be considered relevant to diseases affected by dysbiosis as well as the key role of Muc2 

and its core 1 glycosylation in host defense against enteric infections.  

 

Keywords: IBD; colitis, microbiota; microbiota biobank, personalized probiotic, mucus layer 
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Lay Summary 

 

The human gut harbors several types of bacteria that play an important role in the well-being of 

their host. The intestinal mucus layer is also important for intestinal health, since it acts as a 

physical barrier that prevents bacteria and food products from escaping the gut and causing 

inflammation. Using an animal model of intestinal inflammation, I discovered that beneficial 

bacteria isolated from the host are more effective in protecting mice against intestinal damage as 

compared to probiotic bacteria available on the market. Further, using an animal model of a gut 

bacterial infection, I tested the impact of the mucus layer on protection against intestinal 

inflammation. I found that the mucin Muc2 and one of its sugar compounds protect mice against 

intestinal damage caused by enteric bacteria. These findings have implications for both 

Inflammatory Bowel Disease and people with gut infections– and could help develop new and 

effective complementary treatments. 
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