IMMUNOLOGY



INFLAMMATION

VASODILATION

Increased permeability

RETRACTION OF

ENDOTHELIAL
CELLS

¢ Induced by histamine,

@

other mediators
¢ Rapid and short-lived
(minutes) %

ENDOTHELIAL INJURY

e Caused by thermal burns,
some microbial toxins

« Rapid; may be long-lived |
(hours to days)
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Endothelium
Interstitium
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group separation of cord Ny »
No pus
IL-8, C5a, LTB4,
5HETE, Kallikrein
Chemokine family Examples
CXC chemokines (a) | IL-8 — Neutrophils
CC chemokines (B) Eotaxin — Eosinophils

MCP-1 /RANTES — Monocytes / Macrophages

C chemokines (y)

Lymphocytes

CX3C chemokines (d)

Fractalkine-Monocytes and T-cells




Baby-steps in immunology!
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Cytokines




Defining Target Host Role in
cytokines cells defense disease
IFN-y —
APC IL-12 / "\ .. \ Autoimmunity;
O 1) [ | ( ﬂ ) Intracellular ol
& >\ L7 IFNvy \ )/ hotons chronic
B -y NG 4 paricd inflammation
' Thi Macrophages
u-2,
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TGF-b, ;= -
IL-1 " Th17 Neutrophils
1L-2, IL-12, INF-G:

IL-4, IL-5, IL-13:
IL-1, IL-6, TNF-A:
1L-10, TGF-B, Lipoxin:

C3b, IgG:
C3a, cba:

Treg cells: Peripheral immune tolerance

Induced by: TGF-p/ IL-2

Shimon Sakaguchi, Fred Ramsdell, and Mary
Brunkow

IPEX (Immune dysregulation, Polyendocrinopathy,
Enteropathy, X-linked) syndrome : FOXP3 defect

Positive selection:
Negative selection:
AIRE in thymus:

AIPS-1

AIPS-2

IL-12 receptor defect (AR)-Mendelian
Susceptibility to Mycobacterial Disease (MSMD)




GRANULOMAS

GRANULOMAS:
Caseating-

Non-caseating- -~ 2
Histiocytes in gumma- ' .
Stellate- N
Durck-

Doughnut-

Listeria/ Schistosomiasis
CGD

PBC

GPA, EGPA, Takayasu / GCA
De Quervian thyroiditis
Berylliosis, HSP, Talcosis




Immunoglobulins

Affinity maturation-Somatic hypermutation
Isotype switching-Alternate RNA splicing
Hyper IgM disease

Generation of antibody diversity

1. Random recombination of VJ (light-chain) or V(D)J (heavy-
chain) genes by RAG1/2

2. Random addition of nucleotides to DNA during recombination
by TdT

3. Random combination of heavy chains with light chains
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Ig Type |Half-life |Key Features
- Appears late — chronic infection
IgG 23 days (- Only lgto cross placenta
- Opsonization, complement fixation, neutralization
IgA 6 days - Two types: Serum IgA & Sgcretonjy IgA (dimer)
- Secretory IgA — mucosal immunity
- Pentamer, highest molecular weight
IgM 5 - Appears early — recent infection
- Intravascular only
- Agglutination, hemolysis, opsonization
- Surface lgon B cells
gD AREEREE | Acts as antigen recognition receptor
IgE 1-5 days | Type | hypersensitivity

- Heat-labile




Miscellaneous

Tonsils
* Lymphocyte activation and proliferation

Prlmary : Bone marrqw, Thy mus Classical pathway Lectin pathway Alternative pathway
¢ Lymphocyte format'on and deve|opment Clq Ag-Ab complexes %ﬁL Pathogens, injured tissue C3b
Secondary: Spleen, Lymph node, Peyer’s patches, )\ T e Q

on pathogens

MC complement deficiency:
Early complement deficiency:

Terminal comp /IMAC def:

C3 convertase

FR CR1 c3
& Y
&5

C3b

7N N
22 S opsonlzatlon

T cell receptor: Gamma-delta:

C5 convertase

Phagocytosis > Coh 1“’ -
= MAC
um) Cell lysis and activation

C5b-9

C1-esterase inhibitor prevents cleavage of C2 and C4
DAF (CD55) prevents formation of C3 convertase
MIRL (CD59) prevents formation of MAC




INNATE IMMUNITY ADAPTIVE IMMUNITY
Microbe% Antimicrobial
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Neutralization of microbes

Effector
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Dendritic cell T lymphocyte Proliferation, Killing of ingested
Complement NK cells (antigen presentation) activation Differentiation microbes
\ Hours / / Days
[ | I [ | [
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Time after infection S

PAMPs: LPS (GNB)- TLR4, flagellin, nucleic acids (viruses)-RIG-1

DAMPs: mitochondrial DNA, histones, heat shock proteins




ngersensitivitz Reactions

zfik v

Degranulation

Allergen- A Opsonization and phagocymsis

specific IgE Phagocytosed ™\
cell )
Cell opsonized 7—> Antigen
Byietbody C 7 Pm presenting cell
Fc receptor | @ *. . Neutrophils )
Fc receptor ) — / iy - Antigen
for IgE Cell opsonized receptor ) ® oo, o
Jk by complement / Phaéﬁcytosis s ® e
Complement C3b % * n - : ‘srinfig;ﬁd «—
) activation —> @ _’ /' Phagocyte * X
: ‘ ,, . - . '. ® o Cytokines
B Complement- and Fc receptor-mediated inflammation = .. - ,\&‘ Enzymes from
/F\ / * o neutrophils
[ \ * o d
‘ — 0 eig‘oatﬁzlial cells
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Fc \ / &/ ‘
receptor i L_
P ‘/( >k Complement Eﬁ;;,ﬁzzll Delayed-type
& by-products N kK hypersensitivity
Q P reactive oxygen
aeodaoed n B oooooc0 o0o (C5a, CSa) intermediates
BABKHEBLEEE 0os888UBRMLILILL Activated
Complement activation Inflammation and tissue injury macrophage
e Autoimmune hemolytic anemia e Serum sickness, Arthus Contact dermatitis
e Immune thrombocytopenia reaction Graft-versus-host

e Transfusion reactions

e Hemolytic disease of the newborn
e Good pasture syndrome

e Rheumatic fever

e Hyperacute transplant rejection

e Pemphigus

e Myasthenia gravis

e Graves disease

HSP/ IgA vasculitis
SLE

Polyarteritis nodosa
Cryoglubulinemia
PSGN

Rheumatoid arthritis
Reactive arthritis

e Hypersensitivity
pneumonitis

e Shick test

disease

PPD for TB infection
Patch test

Lepromin test
Montenegro test
Transplant rejection-
Chronic




Thrombocytopenia
Infections
Eczema- High IgE
WASP

XLR

BTK

Facies
Abscess-Cold
Teeth
Eczema-IgE high

Lyst, Light
Microtubule
Neurodegeneration
phagOlysosome

After 6 months
Absent Ig-all
Absent germinal
centers/tonsils

Mature

Platelet, Neutrophil dense
granules

Recurrent infections since Birth
IL-2R: XLR

ADA : AR

Absent germinal centers/
thymus

TRECs (T-cell receptor excision
circles)

Absence of
MHC class | / |l

on lymphocyte:

B cell

BAFF
Plasma
cell
Adolescent

Low Ig-all
Hyperplastic
germinal
centers

>O

Giardiasis +
Anaphylaxis - BT




Transglant immunologx
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Isograft:

Allograft/ Homograft:
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MC infection (1-3month) post

transplant:
GVHD:

100d

Graft VS Leukemia effect:

Max solid organ transplant with
GVHD:




IMMUNO-SUPRESSANTS

CD4 \/M Basiliximab

FKBP +
CD3 TCR Tacrolimus FKBP + IL-2R Azathioprine
Sirolimus l
(rapamycin)
Cyclophilin + ' 6-MP
cophenolat
Cyclosporine ———=)— Calcineurin ycophenoiate
/_\
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IMMUNE CHECK POINT INHIBITORS

Advanced melanoma, RCC

Melanoma
HL

NSCLL
uB

Merkel cell ca

* Ipilimumab
Atezolizumab
Durvalumab
Avelumab
Cemiplimab
Nivolumab

Pembrolizumab
Dostarlimab
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