
The Effect of MyD88 
Expression in Dendritic 
Cells on Immune Function

Andrew Agriantonis



Introduction

● Trillions of bacteria in human body
● Bacteria in the gut (gut microbiota) have been found to be 

associated with the development of Type 1 Diabetes (T1D) 
as well as many other chronic diseases

● Advancement in knowledge of gut microbiota could 
dramatically alter T1D treatment/prevention
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Review of Literature: Gut Microbiota

● Coevolution between gut 
microbiota and host (Jakobsson
et al., 2014)

○ Digestive support
○ Regulation of immune 

system
● Gut microbiota likely begins 

development before birth 
(Satokari et al., 2009)

● Gut microbial composition 
affected by both genetics and 
environmental factors (Jakobsson
et al., 2014)

○ Diet
○ Antibiotics
○ Birth delivery mode (Lagier et al., 2012)



Review of Literature: Type 1 Diabetes (T1D)

● T1D is an autoimmune disease 
characterized by T-cell mediated 
destruction of insulin-producing β cells 
in pancreas

● Debilitating disease: requires lifetime 
treatment (Atkinson, 2011) 

● Incidence growing rapidly (Patterson et 
al., 2012) Diabetesdaily.com



Review of Literature: Gut Microbiota and T1D

● Relationship exists between gut microbiota and Type 1 
Diabetes
○ Different bacteria found in rats with and without T1D 

(Roesch et al., 2009)
○ Human children who would later develop T1D had more 

Firmicutes and less Bacteroidetes at 4-8 months of age
(Giongo et al., 2011)

(Roesch et al., 2009)



Review of Literature: Dendritic Cells and MyD88

● Dendritic cells (DCs) are antigen-presenting immune cells

PAMP
DC

Bacteria

TLR MyD88 Proinflammatory 
cytokines

AntigenClker.com

(Cella et al., 1997)
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Review of Literature: MyD88

● MyD88 adaptor protein shown to 
have strong relationship with T1D 
incidence

● The knockout of MyD88 in NOD 
mice prevented T1D onset (Wen at 
el., 2008)

○ Not when gut microbiota were 
absent, so MyD88 and gut 
microbiota could interact to 
affect T1D development



Research Question and Hypothesis

● Through which mechanisms does MyD88 alter gut microbiota?
○ How does MyD88 expression in CD11c+ DCs affect the 

concentration of IgA and TGF-β and the expression of 
antimicrobial peptides?

● We hypothesized that MyD88 expression in CD11c+ DCs would 
change

○ Concentration of IgA (antibody)
○ Concentration of TGF-β (cytokine/signalling molecule)
○ Expression of antimicrobial peptides



MyD88-/- NOD mice 
and CD11cMyD88+ NOD 
mice

Methods: IgA and TGF-β

Small intestines of both MyD88-/- NOD mice and CD11cMyD88+

NOD mice were flushed with 5mLs of sterile PBS

Flush was centrifuged at 2000 rpm for 5 minutes

Supernatant was collected and used for enzyme-linked 
immunosorbent assay (ELISA) as described by Harriman and 
colleagues in 1988



Methods: Antimicrobial Peptides

MyD88-/- NOD mice 
and CD11cMyD88+ NOD 
mice

Distal small intestine flushed with PBS

Intestine was cut into small 
pieces and homogenized with
Trizol RNA was extracted from the pieces and 

transcribed into complementary DNA 
(cDNA) with SuperScript III First-strand 
synthesis kit using random Invitrogen 
hexamers

qPCR



Results: No significant difference in IgA Concentration

● No significant difference 
between MyD88-/- NOD 
mice (n=7) and  
CD11cMyD88+ NOD mice 
(n=12)

● p=0.7786



Results: MyD88 expression in DCs significantly 
increased secretion of TGF-β

● Significant difference 
between MyD88-/- NOD 
mice (n=8) and 
CD11cMyD88+ NOD mice 
(n=12)



Results: MyD88 Expression in DCs Significantly Altered Gene Expression 
of Antimicrobial Peptides

● MyD88-/- NOD mice (n=8)
● CD11cMyD88+ NOD mice (n=12)
● Only changes in expression of defcr

(p=0.003) and reg3γ (p=0.0015) 
were significant

● Change in crp-ductin was close to 
significance (p=0.0787), so it could 
be worth investigating again in the 
future

p=0.0787
p=0.3252

p=0.3950



Summary of Results

● No significant difference in IgA concentration
● Expression of MyD88 increased TGF-β 

concentration
● Expression of MyD88 increased expression of 

defcr and reg3γ



Discussion

● IgA result somewhat surprising
○ IgA deficiency has been associated with T1D

● TGF-β result also surprising
○ TGF-β has a regulatory role in the immune system

● More research needed on antimicrobial peptides
○ Other antimicrobial peptides, such as CRAMP, have been shown to have an 

impact on T1D development (Sun et al., 2015)
○ Knockout of innate immune receptor NOD2 shown to change antimicrobial 

peptide secretion, change gut microbial composition, and decrease 
incidence of T1D (Li et al., 2017)



Conclusion

● T1D is a debilitating disease that has no 
cure

● If we can find how MyD88 interacts with 
gut microbiota, we could learn how to 
modulate gut microbiota in order to 
treat or prevent T1D

● Research on antimicrobial peptides 
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