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Pathogen with antigen present in body.  
Antigen is usually carbohydrate.

Immunocompetent B Cell binds mul-
tiple times with antigen.

Immunocompetent
B Cells

Activated B Cell divides and di�erentiates into 
Plasma B Cells (PB) and Memory B Cells (BM). 

Plasma B cells mass 
produce antibodies.

Antibodies enter into circulation and 
bind to antigens on pathogen forming 
antibody-antigen complexes.

Antibody - antigen complexes 
“mark” pathogen for a vigorous 
attack.  

The pathogen is destroyed.

Humeral Immunity
     (T-independent antigens)
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Plasma Cells clonally proliferate.



Cytokines

BM

BM

Pathogen 
with antigen 
present in 
body

Immunocompetent B 
cell speci�c for antigen 
binds to antigen.  
Pathogen is then 
injested by receptor 
mediated endocytosis. 

Cellular Immune 
response activates 
immunocompetent 
Helper T Cell (TH).

Activation proceeds with 
immunocompetent TH recog-
nition, binding, and secretion 
of Cytokines.  B Cell divides 
and di�erentiates into Plasma 
B Cells and Memory B Cells.

Long lived Memory B Cells 
can mount a quick 
response against subse-
quent infections by same 
antigenic pathogen.

Humeral Immunity
     (T-dependent antigens)
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Plasma Cells are 
instructed to apoptose 
when their job is done.

Antigen processing occurs and 
the antigen (      ) is presented 
on cell surface in conjunction 
with MHC class II (            ).
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Plasma Cells clonally prolifer-
ated and mass-produce anti-
bodies (        ), which bind to 
antigen / MHC Class II Com-
plex (         ) marking patho-
gen destruction.

Antibodies 
bind to 

antigen and 
“mark” the  

pathogen to 
be destroyed



Cellular Immunity I

All body cells 
infected display 
antigen on MHC 
class I.  These are 
now targets for Tc.

Cytotoxic T cells instruct 
infected body cells display-
ing antigen to lyse or 
APOPTOSE.

Cloned Cytotoxic T cells 
binds to cells displaying 
non-self proteins (antigens).

Cytotoxic 
killer T cell 
clonally 
proliferates.

Di�erent
Immunocompetent
Cytotoxic T Cells (Tc)

Virally infected cells, 
cancerous cells etc 
produce non-self viral 
proteins (       ).

Body
Cell

Immunocompetent Tc cell 
recognizes protein as “FOR-
EIGN” and is activated by bind-
ing to the antigen / MHC class I 
complex (            ).

E�ected body cells 
displays viral 
protein (antigen) 
on cell surface in 
conjuction with 
MHC class I (           ).                              
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TCTC

TC
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TCTC

TH

Cellular Immunity II
Phagocytosis
of pathogen by
Antigen Presenting Cell
(Dendrite Cell or
Macrophage)   

Cytokines induce
Clonal Proliferation of

Activated Helper T Cells

TH
Divides

and
Di�erentiates
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Tc cells initiate the 
destruction of foreign 
entity by lysis.

IL 2 causes colonal 
proliferation of TC.

Antigen 
expressed on 
both Class I and II 
MHC.  Class I MHC 
receives antigen 
from within 
cytoplasm; class II 
MHC receives 
antigen from 
within phago-
lysosome.  

Initiate 
simultaneous 
humeral 
response
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