


* To describe antigen recognition by T cells

* To describe the pathways involved in processing endogenous and
exogenous antigens

* To discuss self MHC restriction in Ag presentation to T cells

* To describe the induction of cell meditated immunity (Chronic
Inflammation)
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[mmune system has 2 arms: (nnate and Adaptive
Humoral Immunity:
5 B lymphocyte
Adartive Cellular Immunity:
:-tcomprimisesof T Iymphocyte:
yvmphocvtes -
Antigen presenting cells Th (helper).
- Neutrophils Characteristics of Adanti
aracteristics of Adaptive
- Monocytes/Macrophage : P
. Immunity:
- Natural Killer innate e Antigenic specificity.
Interferon e Diversity, can recognize billion
i Bodys first line of defence : :
Chemokine ) includes four main types of defensive barriers different antigens.
Tumor Necrosis Factors(TNF) Physical or Anatomical barrier e Immunological memory
Interleukin (IL) gh“;:':égﬁﬁ‘arb;;fe’ e Self vs non-self recognition

Complement System Inflamatory barrier




Ao

04353

" Cell Mediated Immunity (CMI)

e T cells (lymphocytes) bind to the surface of other cells (Antigen Presenting Cells) that display the antigen
and trigger a response.

' L ion
e Mononuclear cell inflammatory process usually ocatio

associated with chronic inflammations.




» (MHC) proteins were discovered for the
first time with when tissue
transplantation started.

» The success of tissue and  organ
transplantation depends upon the match
of donor’s and recipient’s “human
leukocyte antigens” (HLA) encoded by
HLA genes.

o Each group of MHC consists of several
glycoproteins

MHC Class | molecules are found on the surface of

Major Histocompatibility
Complex (MHC)

“MHC Class Il molecules are normally present
on the surface of antigen presenting cells.

Such as: Macrophages,
Dendritic cells,
Langerhans cells of skin,
B cells.

virtually all nucleated cells




HLA Complex

Chromosome 6

Long arm Short arm

Class |l

Class |

HLA-D loci encode

for Class 1| MHC oP pQ DR ¥ Three genes code for |
RN JHNNN TN Class | MHC molecules:

molecules: e O e HLA-A,

°DP e HLA-B

o Bg e HLA-C
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eGenes for HLA proteins are clustered in the
MHC complex located on the short arm of chromosome 6.

Dad  Mom

eEach individual has two “Haplotypes”, two sets of these genes one paternal
and one maternal

& Child I Child2 Chid3 Child 4




Biologic Importance of

* Transplantation: Success of an organ transplant is determined by
compatibility of the MHC genes

T cytotoxic (CD8) cells

¢ Ant'gen ReCOgnltlon kill virus infected cells in association

with class | MHC proteins ‘

Helper T (CD4) cells

e cytotoxic T lymphocytes (CTLs)
that kill virus-infected and Recognise antigen in association
tumor cells with class Il MIHC proteins ‘

e helper T cells enhance CMI
ion of antibodie




Qo(bhg

o)
ZouS

What is the function of MHC I?

presenting antigens processed in cytosol to
cell surface to CD8 T-cells (Tc-cells)

all nucleated cells present MHC I

peptide-binding
groove

] \l’ a4

Ba-
a3 micro-
globulin

peptide-binding
groove
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What is the function of MHC II?

presenting antigens processed in endocytic
vesicles to cell surface to CD4& T-cells
(Th-cells)

professional APCs present MHC II
(macrophages, dendritic cells, B-cells)

slka) 5 Al s L Ay Ledey
antigens )L cantigens
peptide-binding groove
g iyl Al o ) o sl
2l awallCD8 T-cells -
T-cytotoxic cell
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Click that to 2
Watch the MHC
Class | journey.

peptide-binding

peptide-binding
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phagocytosis/endocytic &b
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& 4281 Naive CD4 T-cells
Activated T-helper cells
1 (R9
The body’s immune response
is activated.
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https://www.youtube.com/watch?v=TMnkihN6zVM
https://www.youtube.com/watch?v=TMnkihN6zVM
https://www.youtube.com/watch?v=soWtpAO1Nr0
https://www.youtube.com/watch?v=soWtpAO1Nr0
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Present antigen to cytotoxic T cell Present antigen 10 helper T cell t

lymphocytes 1ymphocytes \
Bind CD8 adhesion molecules on Bind CD4 adhesion molecules on S
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Sous Antigen Presenting Cell

* Dendritic cells and macrophages digest invading microbe and then present the antigen of the
microbe to lymphocytes in lymphoid organs

ACTIVATED T CELLS MIGRATE TO SITE OF
INFECTICHM TO HELP ELIMINATE RESIDUAL MICROBES

— + ﬂ

activated T call

ramnnants of microbe antigan-
in phagalysasome prreesanting
call

dendritic cell microbial

costimulatory protain lvrmph node

antigean
MICROBES ENTER THROLIGH DEMNDRITIC CELL MATURES AMNTIGEN-PRESENMTING CELL
BREAK IM SKIN AND ARE AMD CARRIES MICROEBIlAL ACTIVATES T CELLS TO
PHAGOCYTOSED BY ANTIGENS TO LOCAL LYMPH RESPOND TO MICROBIAL
DENDRITIHC CELL NODE TO BECOME AN ANTIGENS

ANTIGEMN-PRESENTING CELL

INMNATE IMMUNE RESFOMNSE ADAFTIVE IMMUNME RESPONSE



First Signal:

e MHCclass Il +
antigen binds to
TCR (T-cell
receptor)

IL-1, LFA-1 with
ICAM

Extra info:
ICAM: (Intercellular
Adhesion Molecule)

IL-1:is a group of 11
cytokines, which plays a
central role in the
regulation of immune and
inflammatory responses

LFA-1: isinvolved in
recruitment to the site of
infection.

Cytokines: loose category
of small proteins that are
important in cell
signalling.

T-cell activation requires

T Cell Activation Requires
2 Signals

TTE R

Antigen Generates
Signal 1

MHC class Il  Antigen TCR
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DC = dendritsc cul
Schwmartz. Aoy Fev Immeeof, 2006321 306
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CD28 Costimulation Provides

Signal 2

CcD80/gas CD28
Activated T cell

Second Signal

(Costimulatory):

* B7o0nAPC
interacts with
CD28 on
lymphocyte

Extra info:
B7: is a type of peripheral
membrane protein

There are two major types
of B7 proteins: B7-1 or
CD80, and
B7-2 or CD86.




Cytotoxic T cell recognizes complex
of viral peptide with MHC class |
and kills infected cell

Tu1 cell recognizes complex of
bacterial peptide with MHC class Il
and activates macrophage

Helper T cell recognizes complex
of antigenic peptide with
MHC class Il and activates B cell

activates

Helper
T cell

activates

Figure 1.30 Janeway’s Immunobiology, 8ed. (© Garland Science 2012)

Figure 1.31 J y's Inmunobiology, 8ed. (© Garland Science 2012)



https://www.youtube.com/watch?v=TastTYTR-WM
https://www.youtube.com/watch?v=TastTYTR-WM
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Production of IL-2 and its receptor
IL-2 is also know as T cell growth factor
Proliferation of antigen specific T cells
Effector and regulatory cells are produced along with “memory” cells
IL-2 also stimulates CD8 cytotoxic cells

Production of Interferons
Enhances anti-microbial activity of macrophages

Memory T cells

Respond rapidly for many years after initial exposure to antigen

A large number of memory cells are produced so that the secondary response is greater than
the primary

Memory cells live for many years and have the capacity to multiply

They are activated by smaller amount of antigen

They produce greater amounts of interleukins




An example of immune system response is : Granuloma Formation
( Chronic Inflammation, e.g. TB )

Partial removal of live M. tuberculosis




» T helper activates both B cellsand T
cytotoxic lymphocyte.

» T helper cell is the linkage between two
response ( Humoral immune and Cell
mediated immune )

Humoral immune response Cell-mediated immune response

First exposure

}

to antigen

Antigens engulfed and Antigens displayed
it antigens displayed by dendritic cells by infected cells

I I |
Activate Activate Activate
\ }_ ~ Secreted *

~. cytokines
activate

Gives rise to Gives rise to Gives rise to

Secrete antibodies that defend against
pathogens and toxins in extracellular fluid

Defend against infected cells, cancer
cells, and transplanted tissues
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Delayed type of hypersensitivity (DTH) reaction:

The tuberculin test
o Mediated by CD4+ T cells and takes about 72 hours to

develop

Contact Sensitivity:
o Many people develop rashes on their skin following contact with certain

chemicals such as nickel, certain dyes, and poison ivy plant
o The response takes some 24 hours to occur and like DTH, it is triggered by

CD4+ T cells




Cell mediated adaptive immune response is specific and develops after
exposure to a pathogen (antigen)

Initial antigen exposure results in generation of memory cells for a stronger
and a quicker response against future exposures to the same pathogen

It is usually associated with chronic infections

Antibodies are not involved




Thank youl!

Boys Team:
Ibrahim Al-Beeshi
Abdulnasser Alwabel
Torki Alnaser
Abdulelah Abukhalaf
Nasser Almugbil
Majed Alasbali

Faisal Algahtani

Mohammed Alfawaz

Girls Team:

If you have any suggestions or alterations contact us!
Email Immunology435@gmail.com
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