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Objectives:

e To describe antigen recognition by T cells
e To describe the pathways involved in processing
endogenous and exogenous antigen
e To describe self MHC restriction in Ag (antigen) presentationto T

cells

e To describe the induction of cell mediated immunity (Chronic

Inflammation)
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Adaptive
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' APC = Antigen Presenting Cell (slide 4)
: MHC = Major Histocompatibility
; Complex (slide 5)
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https://youtu.be/n010QegHpzQ

Antigen Presenting Cells (APCs)

- Ly . Dendritic cells and macrophages digest invading
& ‘ « & ~ ' microbe and then present the antigen of the microbe !
Macrophages B-Cells |

Tissues Lymphoid tissue, Blood

to lymphocytes in lymphoid organs

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

i transform to macrophages against allergens
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Monocytes Dendritic cells
———
Peripheral blood Lymphoid tissue,
Skin (Langerhans Cells) e il
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' 439: Monocytes are in blood, ! Denetric cells found in skin are ANTIGENS 10 LOCAL L RESPOND TO MICROBIAL
i but when there is tissue : called (Langerhans Cells), which AR TREESNTRG CIL
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. leave the bloodstream and : adaptive immune response Innate and adaptive immunity work together



O gl Ofign 0P Bke b Jlaidly
o e (Oionl) goina A1) psuagl N
Jiy Wireceptor J) ) 4dal mha !
PREC O

° MHC are membrane-bound surface receptorstprotein molecules) on antigen-presenting cells .Thel,per'fT"»;b i gl gy
e CD4and CD8 play arole in T cell recognition and activation by binding to either MHC | or MHC Il ““‘*“’T(i';é)‘ji‘:zyxtfﬁ
e  These proteins were discovered for the first time when tissue transplantation started -

HLA Complex

e success of tissue and organ transplantation depends upon the match of
or's and recipient’s “human leukocyte antigens” (HLA) encoded by HLA genes
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| Chromosome 6
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|
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https://youtu.be/-lVeyYjgvMg

Major Histocompatibility Complex (MHC) Vi viges

Surface of all nucleated cells Surface of Antigen presenting
Except RBCs cells (APCs)

--------------------------------- : Have class  and Il :
Endogenous Exogenous  pecusetheyare |
(reproduce in cytoplasm) (reproduce outside cell) i have antigen. i
(Intracellularly) (Extracellularly) oo
Antigen recognition T cytotoxic (CD8) cells kill T helper (CD4) cells enhance CMI | NKT cells, and NK
- irus-infected cells and t d production of antibodies by ! Ciscanao |
(MHC restricted) virus-infected cells and tumor and production of antibodies by '} ciminate infected |
cells B cells ' cells and abnormal i
: tumor cells !

Transplantation Organ transplant success is determined by the compatibility of MHC

genes


https://youtu.be/yDAGxVxY-L8

Endogenous and Exogenous Presenting Pathwz

Endogenous:

Infection

Pathogen (eg, virus) infect
the cell with its own
protein.

MHC I Binding

The small fragments are
transported by peptide
transporter TAP (Transport
associated with Antigen
cessing) to rER where
ind with MHC |

ules.

Dissociation

Viral proteins are taken to the
Proteasome (where they are
digested to peptide
fragments).

Surface display

The MHC I-peptide complex is
then transported to the Golgi
Apparatus, where it secretes it to
the surface of the cell. There it
interacts with the receptor of a
Cytotoxic CD8 cell.
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https://www.youtube.com/watch?v=sL383WPwQj0

Endogenous and Exogenous Presenting Pathw

Exogenous

| Interalization

The extracellular antigen (e.g. bacteria) is
engulfed by an APC and surrounded by an
intracellular vesicle known as a Phagosome
(endosome)

72 Dissociation

The endosome fuses with
lysosomes to form endolysosome,
where the antigen is digested to
eptide fragments

§§ Helpful video

3 MHC I binding

MHC Class Il molecules are synthesized in the
Rough ER. They are transported to the Golgi
Apparatus, and then put inside a vesicle. This
vesicle will bind with the endolysosome, where
the antigen binds to the MHC class Il molecule

4. Surface display

The MHC II-peptide complex is
displayed on the surface of the
cell, where it will interact with
TCR* of a T helper (CD4) cell

\

¥TCR: T CellReceptor
\

Presented by'closs I
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https://youtu.be/TMnkihN6zVM
https://youtu.be/9RaTjqpA220

T lymphocytes

Supsets include :

e CD4+ helper T cells e CD8+ cytotoxic T
enhance CMI and lymphocytes (CTLs) that
production of antibodies Kill virus-infected and
by B cells tumor cell

e NKT cells, and NK cells
can also eliminate
infected cells and
abnormal tumor cells




T-Cell activation @ """~~~

1. Firstsignal: ---------"""""

Recognition and binding of MHC Il (located on the surface of an APC) to
TCR (T-cell receptor) and CD4 (T-cell Co-receptor) which leads to the
production of:

e IL-1 (interleukin 1)
e LFA-1(Lymphocyte Function-associated Antigen) with its ligand
e |CAM-1 (InterCellular Adhesion Molecule)

Secondsignal: T TToooeee-oo

Also known as Costimulatory signal Most important costimulators in this
process are B7 (on APC) that binds with CD28 (on T helper lymphocyte)

CD4/CDs
R e
1H a

first signal is not enough so we need
second signal

Antigen


https://youtu.be/tOBAWMV_pbg
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Production of IL-2
and its receptor

_______________________________________

IL-2 is also known as T cell
growth factor

Proliferation ) i of antigen
specific T cells

Effector and regulatory cells
are produced along with
“memory” cells

IL-2 also stimulates CD8 cells

~
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Outcome of
T helper cell
activation

.-_____________- _____________________________________
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% Enhances anti-microbial

activity of macrophages

__________________________________

Respond rapidly for many
years after initial exposure
to antigen

A large number of m
cells are produced
the secondary re
greater than the
Memory cells live
years and have the
capacity to multiply
They are activated by
smaller amount of antigen
They produce greater
amounts of interleukins




Examples of Cell Mediated Immunity

- Delayed type of hypersensitivity (DTH)
reaction: tuberculin test - Mediated by CD4+ T
cells and takes about 72 hours to develop

tact hypersensitivity

y people develop rashes on their skin
owing contact with certain chemicals such Contact Dermatitis
nickel, certain dyes, and poison ivy plant.

he response takes some 24 hours to occur and
like DTH, is triggered by CD4+ T cells

Necklace Rash




§§ Helpful video Picture showing the overall process of Humoral
and Adaptive immunity

Granuloma
(Chronic Inflammation, e.g., TB)

Humoral immune response Cell-mediated immune response
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Antigens engulfed and Antigens displayed

Intact antigens displayed by dendritic cells by infected cells
I I I
Activate Activate Activate
\ * Secreted *
cytokines

Helper \ activate

&

Gives rise to Gives rise to

Secrete antibodies that defend against Defend against infected cells, cancer
pathogens and toxins in extracellular fluid cells, and transplanted tissues



https://youtu.be/nqRn5fN22t4
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Take home massages

ell mediated adaptive Initial antigen It is usually associated  Antibodies are not
mune response is exposure results in with chronic infections  involved

cific and develops generation of
memory cells for a
Xposure to a

. stronger & a quicker
ntigen) response against
future exposures to
the same pathogen
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