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Why Study Celiac Disease? 

 2-3 million people in the United States diagnosed 

with Celiac Disease (CD) 

 About 20 million people in the world 

 1 in 133 people 

 9 out of 10 people are unaware they have this disease 

 no symptoms 

 

 

(Fasano, 2009) 
http://www.scientificamerican.com/article.cfm?id=celiac-disease-insights 



Celiac Disease 

 Gastrointestinal autoimmune disease- NOT gluten allergy 

 Immune response triggered by gluten (found in wheat, rye, 

barley and oats) 

 T cells attack the cells of the small intestine 

  inflammation, villous atrophy, crypt hyperplasia, 

malabsorption  

 Current treatment: gluten-free diet (GFD) 

 

 

http://www.machinemuscle.com/2011/12/grain-free-diet-you/no-wheat/ 

(Lindfords et al, 2012); 

(Abadie et al, 2011) 



Genetic vs. Environmental Factor 

 Environmental Factor: Gluten 

 Genetic Factor 

• HLA-DQ2 and HLA-DQ8 molecules 

• Present antigen (gluten) to T cells 

 

 

Jabri & Sollid, Nat Rev Immunol 2009 



Memory Cells  

 Created and activated when antigen enters body  stronger 

immune response produced upon next encounter  

 Two types: central memory (CM) cells and effector memory (EM) 

cells 

 CM have protein CCR7 

 EM produce IL-4 and IFN-γ  

http://www.nature.com/nature/journal/v402/n6763supp/images/402d003aa.2.jpg 



The Protein CD48 

 Cluster of differentiation 48  

 Found on the surface of lymphocytes, dendretic cells, and 

endothelial cells  

 It is a co-stimulatory receptor of immunity 

 its binding with 2B4 (CD244) is responsible for co-activation of T 

cells ** influences CD 

 Found on memory cells 

 

 
 

 



Research Questions 

1. How does CD48 affect memory cells? 

 

2. Does adding CD48 antibody change the population 

of memory cells? 

 

3. Will CD48 expression vary with the different types 

of memory cells? 

 

http://idontsmoke.net/images/questionmark.jpg 



Methods 

 Spleen cells taken from mouse to obtain active T cells 

 For flow cytometry (FACS): 

 Proteins CD4/CD8, CD62L, CD44, CCR7, and HM-48 were 

stained with the fluorescents PerCp-Cy5.5, FITC, APC, BV421and 

PE, respectively. 

 Stainings used to identify population of CM and EM cells.  

 

 

 

 

http://www.lshtm.ac.uk/itd/iid/wcbf/facsanalysis/ http://weinterrupt.com/wp-content/uploads/mouse.jpg 



Methods (continued) 

 CD4+/CD8+ CM and EM cells stimulated with CD3 

antibody to keep cells active  

 Divided into 4 categories: non-activated cells, activated 

cells with no treatment, activated cells with hamster IgG 

(hmIgG) control and activated cells with CD48 antibody.  

 hmIgG control: an isotope control to which the CD48 

antibody treatment could be compared  

 Measure CD48 expression and amount of memory cells 

after 3 days; reactivate cells and measure again after 7 

days 

 



Results/Discussion 

CD48 expression on activated (CD3 Ab; 72hrs) CD4+ effector 

and central memory cells 

 

-CD48 expression is moderately and highly increased on effector and 

central memory cells, respectively  

 

-The HM-48 (hamster anti-CD48 Ab) binds to CD48 on the surface of 

the cells, and reduces the anti-CD48 detection Ab binding to the 

surface of CD48 (HM-48 occupies the receptor) 



Results/Discussion 

Generation of effector and central memory CD4+ T cells in 
presence of blocking CD48 antibody 

 

-CD48 not was expressed (due to the CD48 antibody), 

  less activation of T cells occurred; more memory cells were present 



Results/Discussion 

CD48 expression on activated (CD3 Ab re-activation; Day 7) 

CD4+ effector and central memory cells 

 

-CD48 expression on effector memory cells did not change, and 

increased on central memory cells (as compared to naïve cells.) 

 

-Increase in CD48 expression 



Results/Discussion 

Generation of effector and central memory CD4+ T cells in 

presence of blocking CD48 antibody 

 

-The CD48 antibody treatment of these cells did not change the     

proportion of the central or effector memory cells.  



Conclusions 

 Percentage of memory cells increased under this treatment due to the 

fact that there were less T cells activated and present 

 Reinforces that co-stimulation occurs  

 

 No differences were observed between CD48 antibody and hmIgG 

control treated groups in CD8+ cells; displays that control was 

comparable to the antibody 

 

 Time has no significant impact on results (3 day vs. 7 day) 

 

 Decrease in T cells may be able to eventually suppress the immune 

response of CD 



Future Research 

 Relationship between CD48 and memory cells has 

become clearer 

 

 Could target the CD48 protein in order to prevent 

memory cells from recognizing and remembering 

gluten as a foreign antigen 

 

 Decrease of T cell attack would lessen the immune 

response of the disease as a whole 
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