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FIGURE 3-8 The lymphatic system. The major lymphatic
vessels and collections of lymph nodes are illustrated. Antigens are
captured from a site of infection, and the draining lymph node to
which these antigens are transported and where the immune
response is initiated.
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captured from a site of infection, and the draining lymph node to
which these antigens are transported and where the immune
response is initiated.
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FIGURE 7-2 Antigen recognition and signaling func-
tions of lymphocyte antigen receptors. The antigen
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FIGURE 5-4 Structure of a class | MHC molecule. The schematic
diagram (left) illustrates the different regions of the MHC molecule
(not drawn to scale). Class | molecules are composed of a poly-
morphic « chain noncovalently attached to the nonpolymorphic ;-
microglobulin (B2m). The o chain is glycosylated; carbohydrate
residues are not shown. The ribbon diagram (right) shows the struc-
ture of the extracellular portion of the HLA-B27 molecule with a
bound peptide, resolved by x-ray crystallography. (Courtesy of Dr, P
Bjorkman, California Institute of Technology, Pasadena, California.)
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FIGURE 5-6 Structure of a class Il MHC molecule. The schematic
diagram (left) illustrates the different regions of the MHC molecule
(not drawn to scale). Class |l molecules are composed of a poly-
morphic o chain noncovalently attached to a polymorphic B chain.
Both chains are glycosylated; carbohydrate residues are not shown.
The ribbon diagram (right) shows the structure of the extracellular
portion of the HLA-DR1 molecule with a bound peptide, resolved by
x-ray crystallography. (Courtesy of Dr. P. Bjorkman, California Insti-
tute of Technology, Pasadena, California.)
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FIGURE 2-13 Stimulation of adaptive immunity by innate
immune responses. Antigen recognition by lymphocytes provides
signal 1 for the activation of the lymphocytes, and molecules
Induced on host cells during innate immune responses to microbes
provide signal 2. In this illustration, the lymphocytes are B cells, but
the same principles apply to T lymphocytes. The nature of second
signals differs for B and T cells and is described in later chapters.
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FIGURE 10-10 T-B collaboration and the hapten-carrier effect.
A monovalent protein conjugated to a hapten is internalized by a
hapten-specific B cell that processes the antigen and presents the
linear peptide or “carrier determinant” on class || MHC molecules

to an activated helper T cell, which then triggers the B cell via a
CD40L-CD40 interaction.
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FIGURE 3-5 Morphology of plasma cells. A. Light micrograph of
a plasma cell in tissue. B. Electron micrograph of a plasma cell.
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(Courtesy of Dr. Noel Weidner, Department of Pathology, University
of California, San Diego, California.)

o X ¥V —Bilih BORTE
EIEO I OTFY

o RMDEFATT A WNIRIRTEICA S

Cellular and Molecular Immunology 6th ed.



ANJVIN— T #Ea

o CDABGED~N S—THINIZ YA A4 VDB ET 3
HoY 7y Marfbd 5

* Tul
o IFN-y(NKi#iha)2:MEH L TE I 5,
o HNEPESEPE (w27 7—) ZHET 5,
o IFN-yZ KELIZ57i,

* Tu2
o IL-4 (Eiwisihe) 23 EH L TREE I L5,
o WIESPE (BAlliL) ZIEd 5,
o I1L-4 %2 K= 57,

e Tul7
o HE - BRGNS, 1L-17% 47




RS EY T R0 HIRE

A 'Egrforin/granzyme—mediated cell killing

E""‘?‘?"m_ew- Apoptosis
@ RS of target cell
s

o

“Perforin induces uptake

e granzyme / ‘
. N ° raﬁg”rggg; A of granzymes into
peI'fOrln & VA 9 % | R : 3_:}?\ target cell endosome

te and release into cytosol,

CTL releases ) S
» » }\ granule contents i activating caspases
A i‘.‘) into immune synapse

B Fas/FasL-mediated cell killing

e CDSKHED* 57— T A
NI 2 R 9,

>

e [as

/' . - i Apoptosis
° N ¥ =t > FasL on CTL interacts of target cell
l( ) I ‘with Fas on target cell
FIGURE 11-6 Mechanisms of CTL-mediated killing of target cells. CTLs kill target cells
by two main mechanisms. A, Complexes of perforin and granzymes are released from the CTL by granule
exocytosis and enter target cells. The granzymes are delivered into the cytoplasm of the target cells by a

perforin-dependent mechanism, and they induce apoptosis. B, FasL is expressed on activated CTLs, engages
Fas on the surface of target cells, and induces apoptosis.
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