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Lecture 8 part 1

Humoral immunity refers to mechanisms of the
adaptive immune defenses that are mediated by
antibodies secreted by B cells This section will focus
on B cells activation.
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the Iga and IgpB molecules transduce the signal
through their cytoplasmic tails that contain a
particular Amino acid sequence known as an ITAM .
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B cell activation and signaling
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First signal occurs in presence of Ag ,Igm,
Iga and Igp , any defect in any one of them
will stop 1st signal and stop the signaling
step at all.

Same Ag can activates complement system
.including C3 to form C3d
C3d can directly bind to B cells through
CR2 and other receptors which enhance B
cells activation (second signal)
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Clonal Expansion , proliferation and
differentiation

Colony expansion : the b cell that come in
counter with the antigen and ready for the
function , it proliferate to cover the needs .
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Antibodies Production (Affinity Maturation and

isotype switching)

Ma B cell U lascins Lilac Lial gL Ja3 oLl 5 gladdls
oS Olaasa Ab zaias Lgal 8500 jawads LAUAIS sula
Olsas olaini ) Ag I (o paldl) oial ddlide g1 9al9
daaas cilay il elaa sy Euad) mhacs (o IgM JIf (50 8 yass
( Free Ab jaadias IgM Jf (suld (adiy
AL CD40L, cytokines I Jie dasas al go (oais U
laini Lidad differentiates Lgllaxisd B cell Jf ols
. Ab switching J/ g slag Ab JJ (4o dasls g gal

£ el Falaiea | (55 il o0 Ag Ul (5,83 Lo JS M
. a8 ol 5,1 (30 g sl Ab I g g (58319

cylokines gl gal g dadan agog S dago 8) geall (S0l
Igs J (10 £ 90 S (dlainiy oL

Plasma cells

Proliferating B cells

(centrocytes) IgG2a or
! 1gG3
IFN—y
IgA or
' O -~ e
© IL-2, <
y 3 IL-4, 4
3 IgE or
. IL-s —iia b
Activated B cell = 9
(centroblast) 3
\!
h} l
IL-4 I IgM

Proliferation cytokines:| | Differentiation cytokines:
IL-2, IL-4, IL-5 IL-2, IL-4, IL-5, IFN-y< TGF-B
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Effector Mechanisms
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Opsonization

Complement activation
Antibody dependent cell mediated toxicity
Transcytosis- movement across epithelial cells
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Humoral immunity shut down and formation
of memory B cells
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Negative feedback is essential for the
regulation process.
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Lecture 8 part 2
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Property Naive B cell Memory B cell
Membrane markers
Immunoglobulin igM, igD IgM, IgD(?),1gG, IgA, IgE
Complement receptor Low High
Anatomic location Spleen Bone marrow, lymph node, spleen
Life span Short-lived May be long-lived
Recirculation Yes Yes
Receptor affinity Lower average affinity Higher average affinity due to affinity maturation”
Adhesion molecules Low ICAM-1 High ICAM-1

'Afﬁnity maturation results from somatic mutation during proliferation of centroblasts and subsequent antigen selection of cen-
trocytes bearing high-affinity mig.

Laasc Ls naive Jdf dugd Ag U Cusyas Lo Led LA (o4 Naive )
. experience

4 clagd IgM,IgD Ji o2 B cell receptors Jf gal 82 Lia
£193l Js Lasac () 9<s memory Jf Igs I Jgaa Lasac (9sa naive
To <haglg effector B cells dI (40 ds ydio (o0 § il (uubs Igs
294Sull da s 7y ) heavy chain isotype switching Jd gaal
cgs Al glgal JS Ldsas (o (o] old s g (pladd



di circulate dI ode &syuld (ninidl recirculation U dacusdls Y
Memory d/§ naive circulate to recognize the antigen
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Memory have higher ICAM-1 to speed up antigen
binding process .

Memory B cells can survive for long periods and can
induce faster and stronger response when they
reencounter the same antigen.

The normal life span for lymphocytes is 2 to 3 month.
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Primary and secondary response
The primary immune response occurs when an antigen
comes in contact to the immune system for the first
time.
The secondary immune response occurs when the
second time (3rd, 4th, etc.) the person is exposed to the
same antigen .



Primary and secondary humoral immunity
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Characteristics of the primary response:

*Slow response

lgM predominates over IgG Low,

*short lasting titers.

*it starts on the 3rd day

*after 2 weeks the IgM switch to IgG
Characteristics of the secondary response:

*Faster and more effective than the primary

response.

*Higher and longer-lasting titers of antibodies are

produced.
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active and passive immunity

Active immunity results when exposure to a disease
organism triggers the immune system to produce
antibodies to that disease.

*like the principles of vaccination

Passive immunity is provided when a person is given
antibodies to a disease rather than producing them
through his or her own immune system.

Ex: A newborn baby acquires passive immunity from its
mother through the placenta ( Such as the IgG )
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transported to a different environment with different
cytokines and mediators .
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Cellular Immunity
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Cell-mediated immunity (CMI) is an immune
response that does not involve antibodies but rather
involves the activation of macrophages and NK-cells
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Stages of Cellular Immunity

*Recognition and Binding
*Signaling and Activation
roda g J gy Ll
(' e 4ldd) o o jgding Ag ) il g (50))
s a0 il Ag ) o i jali L Naive T WA M
¢ alaidd oi Jalad
) st LAY (il delial) (e pooill A od) Lia (e (o J )
L@.\i\d,\ A-,-.@ Qw‘ qu Ag A &-‘933 antigen presenting cells
S (o 51 i Ag ) gl G 3 MHC 4ans) (o0
Ciali AT Jaldd 2 ) o iea Agaiiy adill dskid) g Auand
4l mhaa o Alily Ag g 98 g i s (T LA 4o
in B cell it is a choice but in T cell it is must
JQY&‘JAJMGﬁ‘JAAgJ‘M@QA‘OJ&‘ SR (A
zo e Liles Lo ld) Y juada ¥ (A T cell Sk ¢S B cell
W& Y g Ag ) e e

: Alil) 5 ghadl)
T WA haitig4d i g Ag ) e cali T ) LA ¢ g8))
(o bapddi 0 98

J) i gdid gl jhay Anile paive T cell A (oS 3 gadd) glgn
oSl La J dgle i JaiSLa ) APC ) sl Ag



Gk oo Ay AN Ag g MHC b dlawiy 7 g sy (4akadl g
( T-cell receptor) TCR Lad Al Lgaa)

adhesiin p2aiuid T cell b Lhls ) ¢ 585 Ly APC ) Sa
... intigrins, selctins, LFA 3! Ji molecules

. first signal Us Jla Ossiclag

|||||||||||||||||||||

+Anllll) 5 glaall)
((fully activated T cell < Jwayl s))
Co-stimulatory signal from the APC 3} jaiwds & 58
: (o o ke 2 (Ally 2nd signal Asasds A&
1- CD3 and Zeta. 2-CD4 and CDS8. 3-CD45 and
CD2



Anergy cell 4dad) am) juay & LAY J gaa 2a

O o ke A (A costimulatory signal ) gais Juag S 4
CD28 on T cell 3 a2 APC 2 A& 29250 Al B7 ) Jals |
Ju Effector cell or mature cell 4:ad) o) juas la any
Anergy cell 2!

***without costimulatory signal the T cells
remain inactive.
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