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Objectives:
e To describe B-cells as the mediators of humoral immunity, (antibody-mediated immunity).
e To describe activation of B-cells which involve:
- Antigen recognition.
- T-dependent & T-independent antigens.
- Requirement for T-helper cells.
e To explain clonal selection, clonal expansion & generation of plasma cells & memory cells.
e To describe primary & secondary immune responses.
e To describe the structure & function of Immunoglobulins.

Important.
Extra notes.
Females notes
Males notes.



Immune system:

Adaptive:
What the lecture is going

. to talk about about
1- Humoral Immunity: - —
B lymphocyte

2- Cellular Immunity:
T lymphocyte:
- Th (helper)
- Tc (cytotoxic)

Characteristics of Adaptive Immunity:
* Antigenic specificity.
* Diversity, can recognize billion different antigens.
* Immunological memory
* Self vs non-self recognition

Innate:
Body’s first line of defence.

e Phagocytes

- Neutrophils

- Monocytes /Macrophage

- Natural Killer

Interferon

Chemokine

Tumor Necrosis Factors (TNF) Interleukin (IL)
Complement System

Humoral immunity

Humoral Immunity:

e Humoral immunity is so named because it involves substances found in the humours or body fluids.
e The Humoral Immune Response is the aspect of immunity that is mediated

by secreted antibodies


https://youtu.be/y0-BaWcU-SE

Nature of antigen determine type of response either
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Note: The bacteria or virus has antigen on its surface. If the bacteria or the virus is outside the cell (usually bacteria)
then the cell will defend itself using humoral immunity and in this case it is called (extracellular response).

But if it was inside the cell (usually virus) will defend using cellular immunity ((review the previous lecture)) and it's
called (Intracellular response).

Redu:
1.T-dependant: v

T helper cells

Don’t require

T helper cells.

Activation of B cells by
antigens

T-dependent antigen is better than T-Independent because it has memory cells which means protection for a long
time. One antibody which is produced by particular B-cell which is stimulating against specific antigen will be
specific for that antigen (Lock and Key) and those B-cells as long as they live will produce the same antibody.
When you vaccinated against a disease you will have antibodies that will destroy the disease very fast without
causing any damage. If the antigen is BIG the antibody will do "Agglutination" and if the antigen is SMALL the
antibody will do "Precipitation”



Activation of B cells by antigens

T- dependant T- independent antigens

- Antigen presenting cells recognize -Antigens are mainly polysaccharides or
antigen & present it to T-helper cells lipopolysaccharides with repeating

subunits (bacterial capsules).
- T-helper cells stimulate B-cells specific

for that antigen to become plasma cells -Immune responses induce the
production of IgM of low affinity for the
- T- dependant antigens are mainly antigen and no immunologic memory

proteins on viruses, bacteria & other
foreign materials.

Require T-helper cells Do not require T-helper cells

e Immunoglobulin = Antibody
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*Th2 stimulates B cell by 2 signals:
1-Between MHC2+peptide and CD4
2-Between CD40L and CD40


https://www.youtube.com/watch?v=JHgUzLCWqvw
https://www.youtube.com/watch?v=JHgUzLCWqvw

Clonal selection and clonal proliferation
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Antibodies

e Antibodies are immunoglobulins with specific functions.

Clonal selection and clonal expansion

*from 435 team

A group of identical cells derived from a single cell.

A hypothesis which states that an individual
lymphocyte (specifically, a B cell) expresses
receptors specific to the distinct antigen,
determined before the antibody ever encounters
the antigen. Binding of Ag to a cell activates the
cell, causing a proliferation of clone daughter cells.

Production of daughter cells all arising originally
from a single cell. In a clonal expansion of
lymphocytes, all progeny share the same antigen
specificity.

For further explanation:

Antibody (Armando’s)

e Function: Antibodies bind to specific sites on antigen surfaces called (epitopes) and perform protective functions by

different mechanisms

e There is a SPECIFIC antibody for any one given type of an antigen

*Antibodies are found in extracellular fluids (blood plasma, lymph, mucus, etc.) and on the surface of B cells.

Antigen
receplor

Healthy E. coli

Electron micrographs of the effect of antibodies and
complement upon bacteria.

Antibody + complement-mediated
damage to E. coli


https://www.youtube.com/watch?v=EsQyCHs4IBY
https://youtu.be/JJmqt40Z3mM

Antibody structure and functions

Antigen-binding

Antibody structure: =i
Variable region
1. Made up of four polypeptides chains Tl
2. Two longer and larger (heavy chains) and the other two
shorter and smaller (light chains)
3. Have the shape of a letter “Y” —_— chai
4. Variable region has the potential to bind with particular classes |
of antigens o
| —Hea_vy
5. Once a raw antibody is stimulated to fit to a specific antigen, it | chain
| | FC Region binds
can then react with ONLY that antigen | to receptors on
‘ different cells
This is known as SINGLE SPECIFICITY
6. Can fit as precisely as a lock-and-key to an antigen 4 Made up of FOUR\ " Twolongerand )
polypeptides (Heafyrizgins ) Have the shape of
(amino acid and the other two a letter “Y”
*variable reign is where the specificity lines chains). shorter and smaller
\_ // K (Light chains) j | A

v

*from 435 team

i ""lll.l'rlllrlnr-p anfl i rlll.lull.nlli]llllu lin Classies
1 e e e | P Igils fet b gl gk
LW FmerSra. Jp—
"'.'”. Iy - I F R - F
| : {'g s N | |
; fi— b |
Birsaatre FAzurasrrme Faevhirnas Erirmame fuwithy AAasraneriams Alaausrmnr
sy e dr g
R TR TRL ]
Porsmedoge wf ool e | O P | S 0%
nmrarrrs snrrk by
Lana mbbonrs Belusainal, byemalh, B, bermjals, B ‘ B oomll -i-'|l|.-'.'lll.|
irPma v Coll s bilimud, hrrapah
ran FAare T |
Prbarburs selurr wrwighd 1 50, D00 270,000 175 000
Huf-lifm v smrsam Z alirys S iddinys A whirys
Camplumant Heatisn I Vs as l Pdi
Flasasnral transfar E Mo i
B vy P themne Enhancas Espacially siactive Locolizad Sarum lunction
phaopgo yhosls; ogoinsd microor. proteciion on nod hnowm; rumape flors
naytroli pas greninmy el osppgyles- rragappad progsncs on i panibly bewis
foming gl Vinapding derdigmns, surbcas pally hunclone in wsh pranecpmilic
wirsmy liewt dwrrbilpmfioos pura irsificataney ol W TR
guravhen Bn Bweluan vhay e v des)moe e IFFEFIRE A
varwl Fuieeelinein LTI S SN PRy e A
ElFgicansmgs by esdem onbp, il masous eembrosess ond oy escrenong are inebadad, peicsnnops b amus by B b
L Py e yms wi 1l rrrte |hl“l‘.‘l’l‘j‘
ey il S 2 F Phaaiscen Bohaddbice®, b, jrdlilsafeing an Diasjaimin Sudmminingga

1-Most abandon 1- complement Location: Location: Location:
(80% of total fixation. Secretions B cell surface, Bound to mast
serum antibody) (tears, saliva, Blood, and basophil
2- complement mucus, lymph cells throughout
fixation. intestine, milk) body,
3- placental Blood, blood

transfer. lymph



functions of antibodies:

Classical pathway, aRer binding to antigen |
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Parasite e.g. big worms. mthf

2-NK {lysing ability), macrophage,
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When all the NK, receplors for FC reign of antibody
neutrophils,

macrophages and
eosinophils try its best to
phagocyte the parasite
and falil, it start to release

Complement system
(Dr. Najeeb)

3 secretion of lytic enzymes
to destroy parasite

enzymes to destroy it

Complement system
Short video

Binding of antibodies to antigens
inactivates antigens by
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Copyright £ Pearson Educalion, Inc., publishing as Benjamin Cummings.


https://youtu.be/vbWYz9XDtLw
https://youtu.be/9IyufZf6QOM

Primary & Secondary immune responses:

o Initial encounter with antigen produce primary immune response

o Subsequent challenge with same antigen produce secondary immune response

Concentration and type of antibody in primary and secondary immune responses:
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1° Ag 2° Ag
Time after immunization
The time between application of a
stimulus and the reaction
Comparison between primary & secdondary responses
Property ATl response Secondary response
Responding B ce Naive (virgin) B cell Memory B cell
Lag period following antigen Generally 41 days Generally 1-3 days
administration
Time of peak response 1-10 days 3-5 days

Magnitude of peak antibody Varies depending on antigen Generally 100-1000 times higher

response than primary response
lgG predominates

|sotype produced lgM predominates early in the response

Antigens Thymus-dependent and thymus- Thymus-dependent
independent

Antibody affinity Lower Higher



https://www.youtube.com/watch?v=-z5sH02ZYyw
https://www.youtube.com/watch?v=CtS4jqV3FUg

--433 Notes—
The largest Immunoglobulin is [gV then [gA. The most abundant is IgG. If the IgkE is
high in concentration, which means it's allergic. The mother milk will produce after
48 hours, before that the mother will feed the child with glostern which rich with
IgA to protect him.

Concentration & type of antibody in primary & secondary immune responses:
Example: hepatitis vaccination.

Primary immune responses:

First injection: IgG and IgM is produced because the body and the B cell and the
antigen presenting cell look to the antigen, they activate and stimulated T cell relies
cytokines help the B cell to produces antipodes and then produce some plasma cell
and some memory cell. Small amount of plasma cell produces small of antibody:.
And there is a development of some memory call

So on this stage there is a caring of memory cell.

The IgM is predominant antibody in the primary immune responses.

Secondary immune responses:
Second injection: IgG is going sky high because of the memory cell is reacted to the
antigen very quickly so they produce small amount of IgM and a lot of IgG. The IgG is

predominant antibody in the primary immune responses.
Through the antibody we can determination the type of the inflammation. (-) = There isn't & (+) = There is

No infection

Acute infection




MCQs:

1- B cell can be activated by antigen to produce antibodies only by the antigen

itself:
A. True
B.F

2- Secondary humoral immune response is mediated by?
A. lgG
B. IgA
C.IgE
D. IgM

3- What is the most common immunoglobulin in serum?
A. IgA
B. IgA
C.IgD
D. IgG

4- The immunoglobulin bound to mast cell and basophil cells is:
A. IgE
B. IgM
C.IgD
D. IgG

5- Antibody structure is made of ... polypeptide chains:
A.2
B. 4
C.6
D.8

6- Imnmunoglobulin has complement fixation ability:
A.1gG
B. IgM
C.IgD.
D. Both A and B

7- The immunoglobulin helps in placental transfer is:
A.IgA
B. IgG
C.IgD
D. IgE

8- Antibodies bind to specific sites on antigen surface are called:
A. Epitopes
B. Peritopes
C. Light chain Answers
D. Heavy chain
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