Anatomical and
Physiological Barriers

Intact Ll
Skin {8 HLs

Ciliary
Clearance

Low
Stomach
pH

Lysozyme
in Tears
and Saliva

Innate Adaptive
Immunity Immunity

Natura’ Killer Neutroph“s
Cells s
%; Natural Killer

Eosinophils & T Cells

Macrophages Mast Cells T cells B cells
N Dendritic ¢
- ' Cells
°

Mannose Binding
Complement Lectin 4
(Humora) W
Antimicrobial \
Peptides LPS Binding Protein %

e i i
\:‘ B I Antibodies
C-Reactive Protein ~\ Q\
R



Pathogens IMMUNE SYSTEM

’i-LEaMria

Virus Innate Immunity

Protective chemicals

Adaptive Immunity

CELL-MEDIATED

?,___§

Chemical Iayerb .
Physical layer
LOCKS _( BL?CKE Y

Antibody

Epithelial skin cells 0 I o Yirus infected cell
° ° O «— Signal of infection
. Chemokine signals , [i ~°
Macrophage 4‘}5 | /ux sighals o2 @R&c&ptar
: q% gn, tfam ivarion
Phagocytic cells Mam a‘:’: f ACaae_ — — Cytotoxic T cell
Phagocytosis NS Helper T cell
Capilla !
priary o : "
1
Neutrophil | HUMORAL
agﬁf blood ! Blood vessel
1
: ¥
: e—Lymphoid tissue
Redness + Swelling : G s Plasmacell
Heat Pain [
1



_ THE INFLAMMATORY RESPONSE

a,

N Blood platelets

’

e, S .o °
s ytokines’ ______________ /
¢ e ® W

~" Initiate
i tissue repair
'-.....>

Macrophage

Figure 49-3 Biological Science, 2/e
© 2005 Pearson Prentice Hall, Inc.

1. Bacteria and other pathogens
enter wound.

2. Platelets from blood release
blood-clotting proteins at
wound site.

3. Mast cells secrete factors that
mediate dilation and constriction
of blood vessels. Delivery of blood,
plasma, and cells to injured area
increases.

4. Neutrophils secrete factors that
kill and degrade pathogens.

5. Neutrophils and macrophages
remove pathogens by phagocytosis.

6. Macrophages secrete cytokines,
which attract immune system cells
to the site and activate cells involved
in tissue repair.

7. Inflammatory response continues
until the foreign material is eliminated
and the wound is repaired.
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A. Immunoglobulin structure
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complexes
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FIGURE 8-2. Precipitin curve. The precipitin curve shows how the
amount of precipitation varies with varying antigen concentration
when the antibody concentration is kept constant. Excess antibody
is called the prozone, and excess antigen concentration is called the

postzone.
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(B) Avidity is the sum of the forces binding multivalent antigens to
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immunoglobulin H chains. Four
separate regions on chromosome
Transcription 14 code for H chains. DJ regions
, are spliced first, and then this
Lo RNA sythesis segment is joined to a variable
273 region. When RNA synthesis
_D.D.I.I_ oceurs, one constant region is
attached to the VDJ combination.
¢ Translation i1 H chains are made first, but the

cell retains its capacity to produce
Mt heavy chain immunoglobulin of another class.
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n= *5[} Chromosome 14

Lr D DED3D4 D, ll lz Klalle CGC3G1C1G2G0aCG G

D] rearrangement Deletlen Cermline DNA

Vim Vie Vis Wh : Crd

—HD-ID*ID—{PHW-U'I{I—WFI-DIIDDIDD— y

L DDk b GG GGG GG

i Deletlunf,- . 1/ STranscription

1i.i'l]j-re.':rrrliirrg_err'rent A D-Cu mRNA -#D|-Cu protein

Vi Vi /’
s <{ HLIHH uage
AR HH H s ofitede
b

L L D-3J5 ]E C Ea_. C3C1CCrCaG G2 sequence

“AARA VDJ-Cu coding mRNA

A. Organization and rearrangement of immunoglobulin H genes

u heavy
chains



n==35

Via Vie Vig

_I'D'I'D'H'D_ﬁ_ﬂﬂ .ﬂ I‘[H:H:I‘I 3 Chromosome 2

Jk1 k2 Jk3 Jka Jks Ck

B. Organization of « light chain genes

S—I-D—ﬁ—lﬂ—lﬂ—ﬂﬂ ﬁ I-l [H] [H] 3 Chromosome 22

L, VpreB L, 2 G2 4 G4 hx G

C. Organization of 1 light chain genes

Gy
i
Vol Gz s Maturatmn VD] s Ca
Ci
I
mRNA mRNA
i v
IgM-expressing B cell lgG1-expressing B cell

D. Immunoglobulin class-switching



Stemcdlo

. m@— @ —»D

- Thymic DC Lymphosd DC
AM-SCF in lymph nodes
-z Promyelocyte

Promonocyte

S
S =




MHC Class I m MHC Class II

Class | Molecule Class [l Molecule

Peptide-Binding Peptide-Binding
Cleft Cleft

Membrane-Distal " b
Domains l 1
Membrane-Proximal

Domains oty )

(Ig-Fold Structure)

I....OI‘O SRR Y / e e (A XL A X0

0 ) | -'\ ’ 0I\ = l\',
N \.\b l ‘. JJ N \ (} Y, -4 )
i i 4 '\' ) | | i | = - (AR ‘
I aadid / SUURCUTT FRRLITE Y% PIVRYE T BUELTR SYTATS TRARTAYRR TR SRR Y ST T SLAAT AR R RILT ISR RE RR4 T RYAS » A R+ 5 O 5 4 51440 404 804 5 4 B0
Segment =) | &)

A A

[ |

‘

EPRRERRRRRRRARRRRRRRRRRAR AR~



Genetic map of the MHC regions
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Class | MHC Molecules

* 2 noncovalently linked polypeptide
chain, an MHC encoded 44-47 kD
a chain (heavy) and a non-MHC
encoded 12kD B-2 microglobulin
(light).

* achainis encoded by genes in A,B
and C region in HLA complex.

* Achain has 3 parts:-

» Cytoplasmic domain(al, a2 and a3,
each contain about 90 A. As)

» Transmemembrane domain( 25
A.As)

» Cytoplasmic terminal (30 A.As)




Class Il MHC Molecules

Similar to class | molecule.

Class Il MHC ;

2 non covalently associated chain :-
32-34 kD a chain (al and a2) and 29-
32 kD B chain (B1 and B2).

Both a and B chain is encoded by
DP,DQ and DR region In HLA complex.

Each a2 and B2 domain is followed by
transmembrane domain and
cytoplasmic domain.

al and 2 domain form antigen
binding cleft which is open at both
ends and binds peptide antigen of 10-
30 A.As.




An influenza virus nucleoprotein peptide (KTGGPIYKR) bound to HLA-A*6801, shows
insertion of Thr (T) and Arg (R) buried in specificity pockets of the HLA molecule.

* An example of a peptide held within an MHC-II groove. The
fit of the peptide within the groove is very specific.
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Pathways of antigen processing
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Complement System

Immune
complex

CabZa=
3 convertase of the
classical pathway i
C3 i

CGa £
C4b2a3ib = C3b

C5 convertase
of the classical pathway
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A. Complement activation
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Complement System
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Opsonization and phagocytosis
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