A
Blood cell type

B
Lifespan in blood

&5

Function

Neutrophil &

7 hours

Immune defenses

Defense against

Eosinophil 8 to 12 days parasites
B : a few hours to

asophil a few days Inflammatory response
Monocyte % 3 days Immune surveillance

A,

B-lymphocyte - ’

memory cells
may live for
years

Antibody production

o
T-lymphocyte "’

memory cells
may live for
years

Cellular immune
response




@tent stem cells (in bone ma@

Myeloid stem cells_
Mast cells Glanuien

' Lymphocytes
Basophils (NK cells)
Neutrophils Cytotoxic T-cell
Eosinophils T- Lymphocytes é Helper T-cell
Monocyte RS thyfnust Suppressor cell

v \ T-memory cell

Macrophage  Dendritic cells
B- Lymphocytes
(maturein bone Plasma b cell
marrow)

Memory b cell



The immune system

Immune system

Innate (non-specific) immunity —

eAnatomic barriers (Skin, mucous
membranes)

*Physiological barriers
(temperature, pH)

*Phagocytic Barriers (cells that eat
invaders)

eInflammatory barriers (redness,
swelling, heat and pain)

Dr.T.V.Rao MD 17



INNATE IMMUNITY

(rapid response)

ADAPTIVE IMMUNITY

(slow response)

N\acrophage B Call
::.50 (primary white blood cell) /.f\\‘
i Vs \\_,\\ J
Natural (:> ”T\§, -
Killer Cell 7\ © Antibodies
VO |
# s < / O
Z} Dendritic cell o ~
Neutrophil Natural Killer /T Cell\

T Cell =
S ©

CD4+ CD8+
T Cell T Cell

Eosinophil

Basphil






Iymphoeyes phagocytes
mms:.lu mononuclear

B cell Teoll  lymphocyte  phagocyte  neutrophil  eosinophil

antibodies cytokines  complement

V

inflammatory
medistors

V

interferons
¢ytokines




Bone Marrow

Hematopoietic

Hematopoietic Stem Cell

Myeloid Progenitor Cell ./ T~ O Lymphoid Progenitor Cell




Difference between e

e

Innate and Adaptive Immunity )

Innate ‘I_hihfun'i'ty Adaptive Immunity

Nature Reviews | Concer
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Immune System
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Innate
(Nonspecific)
1% line of defense
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Cellular Components | | Humoral Components
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Adaptive
(Specific)
20 line of defense
Protects/re-exposure
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Cellular Components
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Humoral Components
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DEFINITION AND TYPES OF
ANTIGENS

Any chemical structure
Soluble or corpuscle
Simple or complex
Originated from the body or comes from outside
Genetically self or non-self
Natural or artificial...

...that binds specifically to an immunoglobulin or that
can be presented on MHC complex molecules to TCR
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Linear Epitope Conformational Epitope

Continuous Discontinuous
residues residues
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protein
antigen

protein
antigen
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Types of Epitopes

e Conformational / Discontinuous
epitopes:
e reccgnized by B celis

e non-linear discrete amino acid sequences,
come together due to folding.

e Sequential / Continuous
epitopes:

e recognized by T cells & B cells

e linear peptide fragments
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Glycolipid

Sugar Residue

. Lipid Residue
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Lipid Membrane



Antigen-specific Host Immunity

T-cell receptor

n lipid Ag
H CD1

Dendntic cell Dendntic cell

. _ - /

protein Ag ‘

MHC




<) laiacall

‘haptens <&l il

2l sl &l Al gall )
S5 s Y e e (e JB miiial
Ll (S g gl Lmada LS e JiaY
Uans b Lielia Ul sa uaa
Al L gent ladie g YN
Ly ladie dhasgy il gl 12a g
e gl daidi gy B S Ay jan 43U
carrier Jalall xS

sl Al (525 ng.:;\..'\.ql\ <l gall g
S0 sag] AlaaY!

bovine serum albumin (BSA).

o hapten

1 B\\ Carver

Promien

Ui d

s"vl

.

.

-' .
A -

Do not
activate B
cells

Activate B
cells



<) laiacall

S o Lal ey lia A
) Lgd\gat@alﬁ‘byaﬂ\u.«@a

Mia alall LB) o 55 o 515 s
o ((ombatlly alad) lgnl)

Gail g} JUal) s Ao SAT
a g SIS AL yalaally dliciall
Al 3 gall Gaara g JSill g
G paniicall (e yaaS d2c g
Onleddl) 4 5aW1S Lniiall
. Sl pdadl g G g Laled) g




* Haptens can induce immune response when covalently
bound to a large protein called a ‘carrier protein’ forming
Immunogenic Hapten-Carrier Conjugate.

* Carrier protein molecule are antigenic as well as
immunogenic.

~
HAPTEN

NO B-CELL STIMULATION T-HELPER-INDUCED B-CELL STIMULATION

A peptide of the carrier protein is presented in association with class Il MHC protein
to the helper T cells. The activated helper T cells then produce interleukins, which
stimulates the B cells
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Mitogens

Characteristic Concanavalin A | Phytohemaggiu | Pokeweead

(Con A) tinin (PHA) mitogen

(PW M)

Source Jack beans Kidney beans Fokeweed
Molecular Tetramar Tetramer Folymeric
Structure
Ligand A-D-mannose & a- | N- Cri-M-

D-glucose acetylgalactosamine | acetylchitobiose
Target cell/s T calls T calls T cells and B cells

Maonday, June 28, 2012
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Cross Reactivity

* The ability of an individual Ab combining site to
react with more than one antigenic determinant.

* The ability of a population of Ab molecules to
react with more than one Ag

Cross reactions

Anti-A Anti-A Anti-A
Ab Ab Ab

AgA Ag B

Shagred-epitope Similar epitope,
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superantigen

MHC-1l with
bound peptide ¥ non-matching
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antigen-presenting
cell







SUPERANTIGENS

Microbial proteins that
bind to and activate all
the T cells that express
a particular set or
family of TCR
molecules resulting in a
polyclonal activation.

Interaction is not via the
peptide binding cleft of
MHC molecule.

Hypotension

Bob Crimi
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T-Cell repertoire inactivation

—

Aht_igen presenting cell

%

presentation

— —

" Specific activation _~Nor-specific activa
of T-cell ‘ . of T-cell

Monoclonal activation Polyclonaljactivation

Weak anti

vfal activity

Specific immune reaction Non-specific immune reaction
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Use of Cytokines in Adjuvant to Steer the Immune Response to Vaccines

Cyto- [ CTL [Prolif-[ IL-2 | IL-4 [ |FN-; | Cyto- | AB |Neutral-
Kine eration Kine |lIsotype| izing
[ MRNA Ab
GM- | ¢ | ¢ | = | & | # 19GT, | ¢
CSF 2b
EAEEERENERE ESEEE
IL-2 | » t o -» 1gG2a| ¢
g £ 7 ® t IgG1, | ¢
IL-4 oh
IL-7 = % I3 IgG1 P
IL- ¢ | ¢/ | » |53 ¢ 1gG1, | ¢
i | 2a, 20,
TNFo | /% | » 2 # k3 ND | ND
FN<y | ® | & | » | » | m ¥

Two peptide vaccine candidates: PCLUS 3-18MN, PCLUS6.1-18-MN
Two mouse genetic backgrounds: BALB/c, B10 congenics
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idiotopes
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Anti-idiotypic antibodies
= IDIOTYP = group of idiotops which are on the variable part of antibody

idiotopes

idiotype antigen
F2 epitope
L-chasx
paratope
Fc<

H-chain



Anti- [diotype Antibody

Epitope

JL
L

Paratope

Idiotype

Idiotope

Paratope

Antibody Drug Antibody Drug
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(a) TI-1 antigen (b) TD antigen

B cell



Types of Antigens
1)T-independent Antigens

(directly stimulates B cells to produce antibodies without

help of T cells)

* POLYSACCHARIDES

« Examples

» Pneumococcal
polysaccharide

» lipopolysaccharide
» Flagella




Making PS Ag T-cell dependent
- conjugate vaccines

PS conjugated to a carrier protein to create a “T
cell antigen”

Tetanus toxoid

polysaccharide e

» T-cells recognise the protein (eg. TT) and activated

« Activated T cells provide signals (eg cytokines) to
‘help’ B-cells to produce antibodies



T-cell dependent and T-cell independent Antigens:

Structural properties Complex Simple
Chemical nature Proteins, glycoprotein,  Polysaccharide;
and lipoproteins bacterial

Lipopolysaccharide.
Antibody - class induced IgG, IgM, IgA, IgD, and Only igM

IgE
Immunological Memory yes No
response
Presentin most Pathogenic yes No

microbes.



ANTIGEN

VERSUS

PATHOGEN
An antigen is a molecule A pathogen is an agent
capable of inducing an that can cause diseases
immune response in the or illnesses in the host
host organism
I I I I . N N NN NN EEEEEEE . Il I N NN EEE N EEEE NN N E W
Can be a molecule on the Can canse discasces

surface of the pathogen,
triggering an immune

response
H EH B E H B B B B B E N E B E NN B BN H H B b B B B B B B B EH B B NN EE BN
Can be proteins, Are organisms

polysaccharides, lipids or
nucleic acids

H H E B B BB B " EEEEE N E NN NN H E B B B B B E B EEEEEE NN NN
Can be exogenous Can be bacteria, virus,
antigens, endogenous fungi, protozoa, or
antigens, autoantigens, parasites

Or neoantigens

Visit www.pediaa.com
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