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Molecule find to cargement of
Immune system with /without Immune response

↓

Antiger factors Increase Immunogenicity ;

- Dose17 - I · Route SC < IV Intragastric
Do not induce Capable of inducing - Genetic

Immune resparse ↑miure restars e

b b -foreigness
Tolerogen termunogen I - Molecular weightaNot metImmea

or self-antigen -Structural complexity

too small to beImmunogenic <Too deltars - Abjuvant
But with a larger Molecule becomeImmunogenic [Immunopotentiator/Immuno-booster]

b ↳ Enhance Immune resparse by ;

Hastens - extend presence in blood

&enicillin/astirie/progesterne - Aid absorption bypresenting cell

- activate Macrophage/Lymphocytes
- Cytokine production o

-> Polyvalents antigen with different epitopes ⑳
Exitopes Cantigenic determinants3 Multivalents antigen with same exitosesSite within antigen

integral part of Molecule

consist of 4-5 amimocile

Taratoges ;

site within artibody



Primary Lymphoid organs

Central Lymphoid organs

Responsible for Synthesis + Naturation

↓ ↓
Bare Marrow thymus

-produce all calls of Immune system - Anterior mediactimum ,
Above heart

through Hematopoiesis - Greatest size ; just before birth

production of Baell / T cell-leave · Atrothies with age&
cortex

↳ Mature in BM -- Leave to Indry Lymphoid organs

Yolk saw - Liver + seleen -axial + histal hang bares -> axial bases Immature I cell

firstmonths 3.1 months ↳ stop at adulthood MedullaMature T cells

↳ Leave Leave to Indry Lymphoid organs

*Tcell deficiency + Namal Bcells
↳ DiGeorge syndrome [thymic alia/hypoplasia]

Secondary Lyonthoid organs

Peripheral Lymphoid organs
Localize Itrag I recognize As site for Ab production

1) Lynch Note 2) spleen
-- -

Cortex Caracortex Medulla Red Gulf white pull

b B ↓ -> Systructions of old -

B cell area
T cell area plasma cells Platelets RBCs gerichteride

Lymphoid Lymphoid follicals

17 Sheeth PALS

primary follicles secondary follicels b ↓
Mature resting active + Germinal center T cell zare is cell zare

↳ develo in resparse to As Major site forAd production

Dplays A magar role in

Loghagocytosis of Ab-coated bacteria
3) Mucosa associated Lymphoidfissue A spleemetary It ;

[MALT] cosusceptible for infection by Capsulated bacteria
1) 50 % of Lymphoid fissue &Meumococ: + Meningococci]
2) in 61/RS/VG
3) groduce IgA/ IgE

MALT in ileven- Deyer's patches
have specilized M cells

Neutrophils : Marocytes : D) enteritic cells

-1 . Short life star 6.This - 1. Longer half lifeadays stiry projections
- zo curt multiply in tissue - z can multiply in tissue 19C

- 3. Nucleus -> 3-5 connected lobes - 3. Nucleus - Kidney shafet

PolymathoNeucleus Leukocytes enter tissue -- Macrophages
- S- loarly stained As presentation to T cells



Complement system ; proteins [proenzymen]/Not cells/ Produced by liver

1) Classical pathway; 2) Alternative Pathway
Mostpotent/activated by antibody IgG/IgM No previous exposure/stantaneous activation

"FC Partial" by ligopolysaccharite G

cell wall of yeast

⑮a Viral envelope
Ca +Ced Gatsb

C3Catch
↑ ⑮ BigC4

t ⑮Bl

⑨
⑮ no-> factor Bo factea

D Ca detects artiger a

16 molecules & 16 molecules⑳ ⑳
* first complement activated = Ch * first complement activated = ↳
* C> Convertase = C4626 * C> Convertase = C36Bb
* Cs Convertase = C462636 * Cs Convertase = (36 13636

3) Maumur binding lection MBL Pathway

Ca +Ced Gatsb
↑i C3 ⑮
-

⑭
⑭Da ⑮MBL recognise Marmose

16 molecules⑳ * C> Convertase = C4626
* first complement activated = MBL

* Cs Convertase = C462636



Function of Complement :

CalC5a-- > Amanhylatoxins bird an most cells
↳ Release Histamine

↳ Anaphylaxis

↳ chemotaxim attract phagocytic cells

(36 -> -> opsonization Cyb receptor or phagocytic cells

Protection against camplaments :

1) CDst 1 MAC inhibitory protein -> Inhibit Ca

2) Decay accelerting factor (DAF) -> Inhibit C36/C46



B cell ;
1) is call receptor; IgM"/IgD/Aga+ Igo

Coreceptors (D21/CD1/CDOs -TASA1
or CR2

2) steps in activating is cell &The "Bidirectional activation"

Neutrophils phagocytose As Denteritic cells Chagocytose. As
b b

to LN(cortex] to IN [Paracortex]
b b ACC

Release of Ay to B cells Ih
protein As in its intact native conformation

Clara Induce
1st signal A h claral Selection

expansion

Bitte I IabX/ 80000000 selection
- The

CD81 Migrate
1 internalization of As towards

& processing it into gestines B3 cell
↳ expression of MHC2 B + Thecells interaction

B cell The
2) express (Dy0 + By A+MHC TCR + LD4 &

7) Increas 11413. expression
B> L.

=> CD28CD80 /CD86

L Scotyle - CD40 CD4oh
Migrate towards tell switching

activation - FyR -Produce The

coloral d + Proliferation

excision differentiations ILgR - ProduceIts
toplasma cells

Isotype Switch ; Somatic Hypermutation I affinity maturation;

Switch from Membrane bound IgM to Increase Ab affinity for As
into Secretory Ig 26

,
A

,
M

,E ,
D)

Mechanisms Point mutation of V genes

Mechanism; through allelic exclusion produces differentaffinity
changing Constant Part --
while keeping varible part unchange how affinity Selection high affinity

enzyme ; activation induced cytiline Geaminase AID ↓ ↓

B cell Gies continue to

Hyper IgM syndrome ; Irability to switch from IgM Proliferate

AID deficiency Lifferentiate

or Mutation in CD40 or CD4oL

Determination factors ; Inhibiting is cell ;
first exposure IgM
second exposure 196 - CD32 (FCyRzB) Negative Feedback

Viruses Ig6 - CD22
Bacteria IgE

Mucosal tissue IgA



Plasma cells ; B1 cells ; 5-10 %

- Do not express CD 20

- IL21 help in generation -self renewing

- houses; stay in Mehulla of IN - home in peritorium/Mucosal site

or leave and home in BM - Restored to ; Nor protein As
T cell independent manner

Long Lived-Maintain At production activate by ; BCR - As
↳ Long Life Immunity TCR-9AMPs

· Do Not registe As stimulation Give short lived glasma cell ;

that Do Not undergo Iso tyge switch

Short Lived : -Ratibaly formed Type ofAb secreta

apoptosis after few days IgM / IgA /1962
(Natural antibodies)

Memory 13 cell ;
- express high levels of

anti-apoptotic Protein BCI-2 Long life star

CD27 Protein
- home in LN or BM without secreting Ab

↳ secondary response

↳ activation - ratil response

Antibody structure :

UH
Ul

CH1 Ab + eagain enzyme - 1 Fab 1 FC
Ch

Af Mercattoethanol = tetragestide
CHI

↳
clearage of disulfide bard

CH>

forces in affinity of Ab-Age
Var her waal/hydrogen/ Toric Hands



MHC ; Major histocompatibility complex
encoded by large gene family (highly Polymorphic]

MHC type 1: or all cells

- 3 a chairs ; as + &2- have groove for As
composition 43kBa

as -> anchored to cell Membrane
↳ Bemicroglobulin; Nom MHC encoded

12kDa
Nur transmembrane

Non covalent bard
function- stabliza MHC1

MHC type 2 : only on AIC

composition
2 chairs

as + By - have groove for As
↳ B chains

Function of MHC
1) As presentation to CTLs

2) transplantation Autograph same organism
3) Autoimmunity allograch Same species

Xenograph different species

* In order for successful transplantation
↳ find Donor who shares HLA jeres

changes that happen to At after phagocytosis



T cell T cells involved in

TCK ; - Intral extra cellular pathogen Immunity
1 achaim + 1 B chair + TCRI + CD > - arti tumor

-- -- - Antotemmunity
1. Variable 1 Constant 1 Variable 1 Constant - Graft rejection

Coreceptor ;

CD4/ CD8 CD4-The/The/they
CD28 CD8 - Cytotoxic T cell

CD2
CD4o

112 Receptor Supramolecular
activating cluster ;

Signals of activation orImmunological

1st [TCR = Ay + part of MHC -areay ofPhysical

signal CD + /CD8 MHCz/MHC1 contact between

T cell + ASC

Signal

I
Synapse ;

2nd CD28 BT -> this induces 112 + 12R .
- Intracellular

signal [CD2 = IFA3/CDse Molecules ragidaly
Mobilize to site

36 ILz R .

-> The -> clomal expansion of contact

↳e absence in any signal T call energy& tolerance

70 % B cell activation / Ad production - The
CD + activation ; the 1 The 1 The Macrophage/DC activation -> The

Inflammation ->Thi

The activations
Type of As : alleges/extracellular microbe / worms

activating Cytokine ; Aly over activation ; allergic reaction

cytokine produced ; 144 B cell activation -> 161 / Is

Ils cosinophile activation

Th + 1110 Macrophages Inhibition - The Inhibition

The activations
Type of Ay : Intracellular pathoger

activating Cytokine ; TL2/ JFN) over activation; auto Immunity

cytokine Produced ; IFN1) (Deactivation -o Cytotoxic Tcell

Macrophage activation
Neutrophil activation

activate B cells -- Ig61/3

Inhibit 11-> Inhibit. The

Thyy activations
Type of As ; extracellular bacteria/ fungi

over activation ; Organ specific autoimmunity
activating Cytokine ; I/TGFB

cytokine produced ; they Inflamination I activate Neutrophils + Macrophages

Macrophage activation
Neutrophil activation

activate B cells -- Ig61/3

Inhibit 11-> Inhibit. The



30 %

CD2 : Type Ag: Intracellar gathogen

Indirect activation ; By AfC furor cells

1) Alc must present As or both MHC1 + MHC

activates <D8 cell I ↳ Mice activates CD4

1 + 71Th1↓produce cytokineThe + IFN1)
differentiate into CTL

* cross presentation :

Direct activation : By Infected cells Da phagocytose Infected cell

cells with Intracellular pathoger Tumor cells

↳ express protein on MHC1 + produce IFN1 ↳ expressale on MHCz

↳ activate atL to kill How to present or MHC1 ?

↳ Release these proteins to cytosol

killing by CTh ; ↳ expression on MHC1

1) production of performs + granzymes - enter through saves

↳ fores in cell membrane ↳ activate caspase + endomeuclease
↳ ocmatic lysis

2) activation of Fas-Fash Capottosis Pathway
Fast on CTL

Fas on target cell

↳ activation of caspases - cell death

Regulation of T cell

1) binding of By an CTLAY instead of CDee

↳ Inhibitica

2) Fast an NK / Tres * Autoimmune lymphoproliferative Syndrome
↳activation of Fac an active T calls Defect in Fas/ Fash

↳ cell death ↳ defect in apoptosis

"activation Induced cell death
" ↳ Lymphocyte accumulation

↳ Humoral autoimmunity
3) elimination of As - Passive cell death

4) CD+ Treg - CD++ Treg ;

1) Markers - CD4/(Des/Foxt3
5)OD1 or Tcell 2) differentiate from CD4 cells

&D11 - on At other cells

IDLe - only on ACC 3) Generation :

- By central tolerance
↳ fractivate T cell self antigen recognition in thymus

or conversion to tree
- By Peripheral Tolerance

self& foreign antigens in peripheral tissue

4) activating Cytokines : Itro/TGF-B
Memory T cells
- 5) Function :

Central ; effector ; A) Ilz Consumption
-express CCR7 - Do Not express CCRT B) Reduce A9C ability to stimulate +cell

+ L-select in + 1-selectio By binding to By

C) Secrete Granzymes I

- home in LN - home in Peripheralfissue D) Secrete cytokines

↑10 -> Inhibition of Macrophages/DC/The/CDe
↳ inhibit 1112 - inhibitis the /CD8
Loinhibit MHC2 + costimulatory molecules

TGF-B -> inhibit Tcell & Macrophages



① Inappropriate I cell activation ;

Super antigen ;

- Nor specific activation of T cell

↳ Massive cytokines release
- Mechanism; Binds an outerpart of MHC2

only binds to Vis chair of TCR

istead of both VB Va [0.01%- 10%]

- effects : High levels ofThe / TNF /The
-> fever/vascular leakage / toxic shock syndrome

*privilage site ;

areas with No Immune response

unterior chamber of eye

- testes

Mechanism; high levels of

ILo/TNFB

Migration inhibiting factor




