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HUMORAL CELULAR

INMUNIDAD IgM Macrófagos
NATURAL Células NK

(sin memoria) Neutrófilos

INMUNIDAD IgG Linfocitos CD4+ 
ADAPTATIVA (TH1, Th2,supresores) 
(con memoria) Linfocitos CD8+ (CTL)
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The immune system responds to hundreds of thousands of 
foreign antigens introduced from the environment
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Antigen

Epitope A          Epitope B

Immunogen

Epitope B

Antibody A               Antibody B

Antibody B



Adjuvant:

A substance that, when mixed with an antigen and injected with it, serves to 
enhance the immune response to the antigen.

Possible mechanisms of action of adjuvants:

- prolong the persistence of the antigen, thus giving the immune system more
time to respond

- increase the “size” of the antigen by causing aggregation, perhaps facilitating
phagocytosis and antigen presentation

- stimulate lymphocyte proliferation and/or activation

- stimulate a local inflammatory response, thus recruiting cells to the site of the
antigen and causing production of factors that may stimulate the immune 
response.



Commonly used adjuvants

Alum - aluminum potassium sulfate - precipitates the antigen, resulting in 
increased persistence of the antigen and increased size of the
antigen-containing complex.

Incomplete Freund’s adjuvant - mineral oil-based - increases persistence
of the antigen.

Complete Freund’s Adjuvant - mineral oil-based adjuvant containing dead
bacteria - increases persistence of the antigen and also stimulates
a chronic inflammatory response.

Bacterial Lipopolysaccharides - stimulate nonspecific lymphocyte activation
and proliferation.

The effectiveness of an adjuvant must be empirically determined for each
individual antigen.



From:  Powell, M.F. et al (1994) Immunogenicity and HIV-1 virus neutralization of MN recombinant 
glycoprotein 120/HIV-1 QS21 vaccine in baboons.  AIDS Research and Human Retroviruses 10(S2):S105.

Immunization of baboons with gp120 - either alone or with alum adjuvant or QS21 adjuvant.
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 B cell receptor (linfocitos B) = reconoce 
Ag nativo

 T cell receptor (linfocitos T) = reconoce Ag
procesado
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 Cluster IGH: cadena H; crom.14;V,D,J,C.

 Cluster IGK: cadena K; crom.2; V,J,C.

 Cluster IGL(λ): cadena λ; crom. 22; V,J,C.
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Role of T-Helper cells 
in antibody formation.
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Lymph node
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Germinal center in lymph node



Carrasco and Batista, Immunity 27, 160-171, 2007
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 COMPLEMENTO

Medicina Molecular. Dr. José Mordoh. 2011



Medicina Molecular. Dr. José Mordoh. 2011



Medicina Molecular. Dr. José Mordoh. 2011



Medicina Molecular. Dr. José Mordoh. 2011



Medicina Molecular. Dr. José Mordoh. 2011



Medicina Molecular. Dr. José Mordoh. 2011



Medicina Molecular. Dr. José Mordoh. 2011



Peter C. Doherty Rolf M. Zinkernagel

1/2 of the prize 1/2 of the prize

Australia Switzerland

St. Jude Children's Research Hospital 
Memphis, TN, USA 

Institute of Experimental Immunology, 
University of Zurich 
Zürich, Switzerland

b. 1940 b. 1944

Find a Laureate:
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Peter Doherty Rolf Zinkernagel
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Captación por CPA
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Migración de DC de tejidos periféricos 
a ganglios linfáticos
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Maduración 
de DC
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Moléculas del CMH como muestreo

CPA profesional: CD

Linfocito T CD8

Catálogo de contenido
Intracelular:
CMH de clase I

Catálogo de material
Extracelular:
CMH de clase II

Linfocito T CD4
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Diferencias fenotípicas 
entre un linfocito vírgen

y uno efector
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LINFOCITO CD8
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Alessandra Mortellaro and Paola Ricciardi-Castagnoli, Nature, 2011
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 Ligada al X: deficiencia en cadena 
gama del receptor IL-2 es la mas 
frecuente

 Deficiencia en Jak 3
 Mutaciones en RAG1 y RAG2
 Defectos metabólicos: ADA 



 <Fenotipo T-, NK-, B+

 Mutación en gen  IL2R gamma (CD132)
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INMUNODEFICIENCIAS 
PRIMARIAS POR 

DEFECTOS EN LINFOCITOS
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 Defectos en BCR

 Defectos en un miembro de un par de 
ligandos (sindrome X-linked hiper IgM)

 Defectos en moléculas de señalizacion
 (agamaglobulinemia ligada al X)



 Defectos en BCR

 Defectos en un miembro de un par de 
ligandos (sindrome X-linked hiper IgM)

 Defectos en moléculas de señalizacion
 (agamaglobulinemia ligada al X)
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 Defect in CD40 ligand

 Absent IgG, IgA; normal/raised IgM
 Antenatal diagnosis possible
 Features of T cell immunodeficiency

T cell B cell
CD40 ligand

CD40

Ig Class
switch





 Defectos en BCR

 Defectos en un miembro de un par de 
ligandos (sindrome X-linked hiper IgM)

 Defectos en moléculas de señalizacion
 (agamaglobulinemia ligada al X): tirosina 

kinasa de Bruton
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Los niños de la burbuja


