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Lecture	2:	
	
• The Ig heavy chain pair with two surrogate light chain 

which is identical in all B cells and is there as structural 
support because the light chains have not been rearranged 
yet  

• The heavy chain+surrogate light chain comlex pair with 
Iga/IgB signalling chains ton form the pre-b cell receptor 
which signals rearrangement success.  

• Then the real light chain pairs up with heavy chain to form 
complete Ig on surface, this again pairs with Iga/IgB 
signalling chain to send success signal that a b cell receptor 
is formed in immature b cell 

• Pre-BCR is required to send the rearrangement signal into 
the cell and mutations block this signal and hence 
development: defects in signalling proteins or 
rearrangement  

• Iga/B are scaffolding proteins that hold up the pre b cell 
receptor, BLNK is an adapter protein, Syk and Btk are 
kinases essential for signalling and rearrangement  

• XLA:  
1. Mutations in BTK cause XLA, mutations 

occur along the entire gene with no single 
mutations 

2. Women are carriers and infected guys have 
the disease  

3. Some mutations result in residual BTK 
expression and signalling (mild, later onset) 
or complete loss of function 

4. Mutations are inherited 
5. Mutations maiontained by de novo events 

(not carried by either parents) 
• Phospholipase Cy2 (PLCy2) activation requires recruitment 

to plasma membrane via tyrosine physphorylated b-cell 
linker protein (BLNK), btk tyrosine phosphorylates PLCy2 
which is crucial for its activation. 

• Girls can have autosomal recessive XLA but not due to Btk  
• Symptoms: 

Complete absence/very little serim IG 
Complete absence circulating B cells, normal T cells 
Recurrent infections such as strep.pneumonia, haemophilus 
influenza 
Recurrent eye infection (otitis) in kids and sinusitis in adults 
Average diagnosis age 3 

• Maternal IgG present till the 3rd month of birth, as the 
maternal IgG clears child begins to experience infections: 
lung infections, ear (otitis), conjunctivitis, sinus infections, 
severe life threatening bacterial infections but well 
protected against viruses due to T cells 

• Diagnosis: 
1. Presentation+family history, CD19+ B cellsplus 

BTK sequencing 
2. Gene based: prenatal(CVS), sanger for infants, 

children adults and KRECS 
3. Diagnosed less than a year old 

  

• Treatment: 
Intravenous immunoglobulin which contains all IgG subclasses 
and is purified from pooled human sera 

1. Contains traces of IgM and A 
2. Does depends on weight 400-600mg/kg 
3. Subcutaneous infusion can be done to avoid trough  
4. Costly 
5. Has to be done in clinic monthly takes 2-4 hours 

Subcutaneous Immunogloblin 
1. IMIG>SCIG>IVIG>SCIG 
2. Weekly in abdomen \, thigh and forearm: good for travel 
3. Does 100-150 mg/kg 
4. Avoids peaks and troughs of IVIG  

• Immature b cells with the success signal migrate to the 
spleen  

• Await specific Ag and T-cell help before differentiating 
further  

• The M proteins on bacteria are recognized, they travel to the 
lymph nodes, specific b cells make antibody to the M 
proteins, antibody attaches to the surface of bacteria and 
marks them for destruction by phagocytic cells  

• Some B cells can recognize every single antigen in the world  
• CD4 T cells instruct B cells to proliferate and differentiate 
• B cell response (affinity and effector function) change over 

time and can change by a class switch  
• Affinity: binding strength between epitope and Ag-binding 

site  
• Avidity: overall strength Ab-Ag complex (functional 

affinity) 
• Upon initial exposure  most of the antibody produced is IgM 

(low affinity high avidity) the followed by some IgA or IgG 
• Antibody specificity (Vh/Vl) remains unchanged in class 

switch recombination, only constant region changes  
• The class switch is directed by signals from T cells 

(cytokines) or antigen and is not random 
• Affinity maturation happens through somatic hyper 

mutation. 
• Antigen enters the lymphoid tissue into B areas and the T, B 

and T cells are activated directly by antigen or after 
presentation by DC which alters chemokine receptor 
expression : T cells express CXCR5, and B cells CCR7, the 
activated T/B cells migrate towards each other’s boundary  

 


