
Innate Immune System –activation of innate immune cells  

- PRRs (Pattern Recognition Receptors): TLR, 

NOD, RIG-I and collectins 

- Ligands: PAMPS (Pathogen Associated 

Molecular Patterns) 

- Different families of PRR have diverse 

structures 

- DAMPS 

 outcomes of PRR-PAMP ligation vary, depending on 

the receptor, its location and the cell type 

 

Soluble Factors Mediating Innate Immunity- 

1. Constitutive: present in the absence of PAMP activation; may be boosted after 

interaction with PAMPs 
- Lysozyme –disrupts peptidoglycan 

- C-reactive protein –binds to capsule of several 

bacteria; aids phagocytosis and triggers complement 

cascade 

- Mannose binding lectin –binds mannose residues on 

pathogens; triggers complement cascade 

- Complement proteins –pro-enzymes; trigger cascade 

of reactions 

 

 

 

2. Induced: after activation with PAMPs 

- Cytokines –protein secreted by cells that affect behaviour of nearby cells with 

appropriate receptors 

Multiple function (often labile and short lived) and multiple names (interleukins, interferons, 

CSF’s, TNF’s, TGF’s etc.) 

- Chemokines –secreted protein that attracts cells bearing appropriate receptors; 

2 groups both with two cysteine molecules (CC and CXC) 

 



Movement 

- cells must locate pathogens; innate leucocytes 

migrate from blood directly to infected and inflamed 

tissues 

  

 

Cells of Adaptive Immunity 

- activated by binding antigen receptors  each 

lymphocyte contains many antigen receptors, BUT only 

specific to a single antigen 

- Variable region binds the specific antigen 

- Constant region takes a limited number of forms  

involved in activation of lymphocytes and elimination of the pathogen 

 

 BCRs will bind free/soluble antigen and recognise structural elements 

 TCRs can only bind MHC associated peptide antigen (not free/soluble antigen) 

 

Generating Diverse Antigen Receptors- 

 

 

 

 

 

 

 

 

Macrophages and complement components induce 

neutrophil migration from blood into tissue 

Chemotaxis and complement systems  



MHC-Peptide Complexes  

 

 

 

 

 

 

 

 

Dendritic Cells and T cell Activation –Signal 1, 2 and 3 

 

 

     

 

 

 

 

 

 

 

MHC II -Exogenous       MHC I –Endogenous  

Types of cytokines 

produced determined by 

pathogen, PAMPS and PRRs 

ligated on the dendritic cell 



 

 The lymphatic system allows antigen at peripheral 

sites to interact with circulating naïve lymphocytes 

 Innate leucocytes migrate from the blood directly to 

infected/inflamed tissues 

 Adaptive lymphocytes circulate in the blood and 

migrate to the secondary lymphoid tissue  interact 

with antigen and APCs 

- once active, (mostly T cells) migrate from lymphoid tissue back into blood then to 

infected site  

 

 

  

 

 

Agglutination 

Neutralisation –of pathogens, secreted toxins and also 

prevent binding to cell receptors 

Opsonisation –Fcγ (IgG) and Fcε (IgE) 

Complement Activation –Classical pathway 

Antibody-dependent cell-mediated cytotoxicity  

Microbes enter body through tissue and DCs sample and 

process the antigen  MHC + peptide 

Drain into nearby lymph and become active –‘licensing’ 

Proceed through signals 1, 2 and 3 to activate naïve T 

lymphocytes, whilst BCRs interact with free antigen that 

has also drained into lymph 

 

Active APC presents to specific CD4+ T 

cell  3 signals produced 

Active T helper cell activates specific B 

lymphocyte also displaying specific MHC-

peptide 

- allows for isotype switching and 

production of memory B cells  



Lecture 3 –Mucosal Immunity 

- differs as needs to be careful not to disturb the single layered surface in many 

areas 

MALT: Mucosal Associated Lymphoid Tissue 

GALT: Gastrointestinal Associated Lymphoid Tissue  

 

 

  

 

Gut Structure 

Intestine composed of absorptive epithelial cells with villi and microvilli  very large surface 

area that is exposed to foreign antigen constantly 

 Peyers patches 

- Lymphoid tissue (like lymph nodes) 

- Site of T and B cell activation by antigens 

 

Villus Structure-  

 

 Enterocytes: Secrete multiple immunomodulatory cytokines e.g. TGF-β, chemokines and 

defensins 

 Intraepithelial lymphocytes: non-conventional lymphocytes (innate lymphocytes)  

receptors are not as highly divers and provide 1st line defence by recognising common 

structures  

 Due to the gut’s extensive area, there is a need for efficient innate and adaptive 

responses against pathogens 

Goblet Cells: 

Innate immune defences –secrete mucins, 

lysozymes and lactoferrin 

Laminar Propria: 

Where lymphocytes are found –plasma and T cells 

Paneth cells and Crypts: 

Secrete defensins  antimicrobial agents  

 



Innate Defences of the Gut  

 Peristaltic action –flushing out; prevents adhesion to wall 

 Acid –low pH~ 1.5  

 Mucous layer –associates with 

glycoprotein/polysaccharide complex  glycocalyx on 

enterocytes that acts like a molecular sieve; commensals 

held at ‘arms-length’ 

 Tight epithelial junctions –epithelia integrity 

 Antimicrobial factors –bile, defensins, lactoferrin, 

complements etc. 

 Recruitment –cytokines and chemokines produced by enterocytes 

 Adaptive –lymphocytes, macrophages, DCs etc.  

 

 


