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4 SECTION 1  Introduction

Large numbers of 
B cells, each with 

a different immunoglobulin (Ig) 
on the cell surface 

When antigen encounters a 
B cell with the appropriate 

Ig to bind the antigen, 
the B cell proliferates 

The B cell divides 
to produce identical 

daughter cells (clones) 

Mature B cell (plasma cell) 
secreting immunoglobulin 

with specifcity for the antigen 

Fig. 1.2 Clonal selection of B cells. 

Fig. 1.3 Scanning electron micrograph of T cells (blue) and a tumor cell 
(red). (From BSIP Lecaque and the Science Photo Library.) 

TABLE 1.1 Comparison of Some Overall 
Features of the Innate and Adaptive Immune 
Systems 

Innate Adaptive 

Characteristics Nonspecifc response 
Fast response 
(minutes) 
No memory 

Very specifc 
Slow response (days) 
Memory 

Components Natural barriers, 
phagocytes, and 
secreted molecules 
Few pattern-
recognition molecules 

Lymphocytes and 
secreted molecules 
Many antigen 
recognition molecules 

B cells, the daughter clones produce large amounts of soluble  
receptor (antibody). In the case of T cells, large numbers of  
specifc efector cells bearing the appropriate receptor on their  
cell surface are generated. Diferent types of specialist T cells,  
such as T-helper (TH) cells, are produced for specifc situa
tions (see 

-
Chapter 16). For example, TH1 T cells are usually 

produced in response to viral infections, TH2 T cells are pro
duced in response to worms, and TH17 cells respond to fungi  
and extracellular bacteria. 

-

B-cell and T-cell antigen receptors difer in one very impor
tant way: B-cell antigen receptors can interact directly with anti
gen, whereas T-cell antigen receptors recognize an antigen only 
when it is presented to them on the surface of another cell by 
MHC molecules (see 

-
-

Chapters 2, 7, and 8). 
In addition to recognizing nonself antigens, the cells of the 

immune system also recognize alterations of self that result 
from certain disease processes—for example, modifed self-
antigens found on tumor cells—and may eliminate the tumor 
cell once it has been recognized (Fig. 1.3; see Chapter 35). Te 
ability to recognize unaltered self-antigen can, if unregulated, 
lead to autoimmune disease, such as with some forms of diabe
tes mellitus (see 

-
Chapter 28). Fortunately, the adaptive immune 

system contains a number of mechanisms to ensure that unal-
tered self-antigens are tolerated, which prevents autoimmune 
disease in most people (see Chapter 18.) 

A critically important feature of the adaptive immune response 
is that it displays memory of a previous encounter with a microbe 
(or antigen). Tis is the basis of protection from disease by vac-
cination with an attenuated form of the pathogen (Box 1.2; see 
also Box 2.1), but it is also the way in which the body is protected 
from reinfection. For example, we are regularly exposed to coro-
naviruses (Box 1.3). If we reencounter the same antigenic form 
of coronavirus, or even an antigenically similar (i.e., cross-reac-
tive) form, the response is faster and greater in magnitude, and 
infection is limited or prevented. Unfortunately, because coro-
naviruses are one of a class of infectious agents capable of radi-
cally changing their genetic structure (and antigenic makeup), 
new viruses are always around to cause new infections. Te most 
obvious example of this is from the SARS-CoV-2 or COVID-19 
pandemic. Several overall characteristics of the innate and adap-
tive immune systems are summarized in Table 1.1. 

Te medical successes associated with advances in knowledge 
about the host defense system include improvements in public 
health that have arisen from vaccination against communicable 
diseases (see Box 1.2 and Chapter 25); success with organ trans-
plantation, such as with kidneys and hearts (see Box 1.4 and 

 








