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® Origin: B.M.
® Maturation: B.M." -
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In this case

1- Only IgM is produced = No class
switching to other isotypes
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Chapter 6: <

Destruction of E.C. pathogens (most bact.)
A -

N\

\

-- Spread of I.C. pathogens (I.C. bact. and
viruses as they move from cell to cell through E.C. fluids)
#

B- cell surface molecules ‘J'

— @ All BCRs on single B-cell are of identical specificity

— ® Immature B-cell express only IgM
— ® Mature B-cell bear both IgM &IgD

Ag receptor
Membrane bound surface Ig

BCR
CD
MHC-II » 40 .
J/ \ Immunity (8)
Ag presentation Interaction between
B & T cells

to T-cells

#
From Ch. (1) % Lymphoid Organs QJ
1

2 2ry lymphoid organs (peripheral)

® Site of residence of lymphocytes

1ry lymphoid organs (central)
- B & T cells meet Ags

1
® Site of maturation of lymphocytes

1- B.M. = B-cell maturation
2- Thymus - T-cell maturation
_J k‘ BALT

LN GALT
1- Tonsils

2- Adenoids

3- Appendix

Spleen

1- Red pulp - RBC disposal
2- White pulp - Contain lymphocytes

4- Peyer’s Patches of S.I.

2- Memory cells are not produced

Some Ags (bact. P.S.)

—> Activate B-cells directly
without T-cell help

l

B-cell activation is delivered by the Ag only
#
% Mature B-cells *J Leave blood stream - Enter 2ry lymphoid organ - Migrate to T-cell zone
]
Target Ag present - B-cell bind by its BCR to Ag - Trapped before leaving
T-cell zone = Full activation of B-cell

[
No target Ag - B-cell re-enter circulation
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% Immunoglobulin (IgA)=Abs QJ

I—>Gy|coptns — Y-globulins plasma ptns

® Variability in aa sequence in V and V, is not spread evenly over the entire

FEEEEEEEEPTEE » | length - but restricted to short segments - called Hypervariable region or
' paratope - Ag binding site > complementary to epitope of Ag
1- Ab = 4 p.p. chains = 2 light (200 aa) + 2 heavy (400 aa)
—> connected together by disulfide bonds = region called
Hinge region
2- * Light chain - kappa (k) or lambda (A) = only 1 type is
Disulfide i
Variable bond \03 /Variable present in1Ab
Domain (V) (Hinge region) Domain )
omad I V) * Heavy chain >, a, §, € or § >IgM, IgA, I1gG, IgE and IgD
_ % - .
Constant  Constan 3- Each light chain - V and C, VI
in ™~ G ; . = +
Domain ~~(C) c’00‘2‘ OO& (c)~~ Domain *Heavy chain > VH and CH123+4—>|: a
i Fc
| | - \
Light Chain N\ /
(200 aa) _ fab fab
(CH,) (25 KDa) a Papain Enz. / (fragment pf Ag binding)
K[ or Al - (proteolytic cleavage) \
| | . Fc
(1 type in 1 Ab) .
g y (Crystallizable fragment or constant fragment)
(CH,)
. Fc | 5- IgM IgA IgG IgE IgD
J I 1 A | 1 ' Immunity (9)
LN (10 Aes) Serum Monomeric (ZBf:gds)
t(CHtl) % Bi"d(zAgSI Y
60 _ . Secretory chain
4 N e Agglutination = Clumping Secretions — Ve
Heavy Chain _ COOH  COOH . Uawo 3 £ 1+ Lo S+ 635 Ja5S) (Bind 4 Ags) )\
Determine ® Same for all members of the same isotype J-chain
(400 aa) BT - . ¢ onal i i eCan’t cross placenta
(50-75 KDa) WBC Detect functional properties of isotype
o ® Differs in different Ab isotypes .
e e oom ok s different biological functions e Synthesized by local mucosal cells
(T) (T) (\lf) (T) (?) 1- ++ Passage of IgA through epith. cells
M 1gA g6 ISE ) 2- Protect it # proteolytic digestion
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Functions of Abs QJ’

Ab isotype determines the effector mechanism

I
l l

1 Agglutination

® Clumping of pathogen (particulate Ag)

I

3_Apcc
IgG

[
-- |ts dissemination

++ Its removal by

IgG
(Ag)
1 M.O.
phagocytosis IgG\(‘_ Fc part
18G | — Fcpart

~— Fc Receptor for IgG

Phagocytic

IgG
cell

NK cell
(also mac.)

++ phagocytosis
and I.C. killing of pathogen ++ Cytotoxicity
(E.C. destruction)

<~ Fc Receptor for IgG

4 Complement activation
IgG or IgM

(\( IgM or I1gG

. ++Complement

5 Neutralization

sec IgA or IgG

Virus or
bact. or

toxin
.

-- Attachment of
pathogen to their
. specific receptors
on their target cells

Target
host cell

6 Mast cell & Basophil
IGE (4wl
\(lgE
~——Fc Receptor for IgE

o © O
Mast cells

o O
or Basophils

@)

Degranulation = ++ histamine

Immunity (10)

@) /
#
Ig classes (Isotypes) QJ’
> yauoYl 9 IS 43 ASYI Lax> ASYI 1S 5 J3YI
P L s s 5 7S 5 J8 .
\ IgG (75%) IgM (8-10%) IgA (Serum 15-20%) IgD (< 1%) IgE (trace amounts) -J
Gamma heavy chain Mu Alpha Delta Epsilon
Pentameric - 10 Ags 2 types: _
Monomeric - 2Ags ( held together by disulfide bonds) 1- Serum -> monomeric - (2Ags) Monomeric - 2Ags Monomeric = 2Ags
2- Secretory - Dimeric - (4Ags)
. e J- chain
J-Chain * Secretory components:-
* synthesized by local mucosal cells
, . .. * ++ passage of IgA through epith. cells
Major Ab in 2ry IR Majorin 1ry IR * protect IgA from protelytic digestion
Can cross placenta (contain Fc Rec.) > Can’t cross placenta - N.B. sec IgA is produced by submucosal plasma
Passive protection to the newborn during so, its presence in newborn cells > & found in mucosal sec. ( Saliva, tears,
1st few months of life blood =intrauterine infection colostrum, Resp, GIT, Gut secretions)
. Anti-ABO Abs
Anti-Rh Abs (Only Ab # thymus independent Ag)
Biological activation: 1° Aselutinati 1M is Serum IgA - uncertain functions 1- Binds to Fc Rec. on mast cells & basophils >

1- Opsonization 2- ADCC - Agglutination o the most Sec. IgA - neutralization Acts as BCR ++ histamine —->Type-I Hypersensitivity
3- Complment activation 2- Complement activation ——— efficient e im\l/munity At on mature B-cells 2- Bind to Fc rec. on eosinophils - ++ imm. to parasites
4- Neutralization 3- Acts as BCR on mature B-cells mucosal surfaces (eosinophils release toxins on surface of parasites)




Iry I.LR
; IgG/ - =~
Ab / Se_ -
Ag /
level (subsequent
M times) /
g /
(lstl.:'igme) \ IgG
(Sl > Time
Definati . IR following subsequent exposure to
efination IR following 1st exposure to Ag the same Ag
Lag Long (7-10) days
(induction) l Short
period Time needed to undergo activation, (few hours to few days )
proliferation and differential to
plasma cells
Ab level Low High ( 10 time greater)
Duration Short ( Abdecline rapidly ) Long ( months)
Ig class Mainly IgM Mainly IgG
Memory
cells Develop at the end Present from the start
4 )
For this reason, most Vaccines are
Immunity (11) given in more than 1 dose ( booster
dose )
L J

#
% Heterophile Abs ( cross reacting Abs ) QJ’

l

® See Heterophile Ags ( ch.3)
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#
¥ 1o cos witching 8
l
| |

® Depends on cytokines
released from T-cells

® Plasma cells switch from producing IgM
to produce IgG, IgA or IgE

I
l [ l 1
IL, alone IL
® By changes of C, - No change in tight chain l TGF-B, "-5 l
orV, - Ig produced is of the same specificity IgE l ) IgG
as original IgM but differs in Auement
biological characters IgA

#
¥ onoconal s (ca) B
@ ~—_° Highly specific Ab # single epitope

® Produced by single clone of B-cells

® Uses

|

l l

Diagnosis ttt

® |In Ag detection ( serological reaction) ® Ttt of drug toxicity ( digitals toxicity)

® e.g. Detection of hymphocyte markers (CD)

e;? r N\
Anti TCR /‘Q
TCR ﬁ TCR
el B
From _ N ______Reaction ¢,
Ab TCR
Human CD ~1 7
Ncmab
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